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  Preamble

Spatial Knowledge Management in Urban Local
Government:
E-Governance in India, Brazil, South Africa, and Peru
WP5 Fieldwork Reports
by Isa Baud, Dianne Scott, Karin Pfeffer, John Sydenstricker-Neto,
Eric Denis, Luz Consuelo Muguruza Minaya

Preamble
The aim of the current fieldwork reports and the
synthesis section is to present preliminary fieldwork
results for discussion and to draw out emerging issues
which will then be taken up in further comparative studies,
as in most cases the research is on-going. Furthermore,
the results are presented as ‘raw data’ as required by the
EU funders and thus have not yet been analysed fully
within the theoretical framework that has been developed
for WP5. In some cases, the results are to be presented to
the municipal and regional authorities in order to validate
the results and receive comments. It is also important to
note that WP5 fieldwork was not undertaken in all of the
ten cities; the cities compared here are Durban and Cape
Town in South Africa; Callao in Peru; Kalyan Dombivili in

India; and Guarulhos in Brazil1. There has also been a
different emphasis in each city on particular most relevant
aspects of the spatial knowledge management system in
place; for instance, in on the production of the Spatial
Development Plans for strategic planning in South Africa,
in India the focus on e-governance systems to improve
government efficiency and reduce irregular practices, in
Brazil for environmental disaster management, and in Peru
to increase cooperation between local and regional
government planning. The report thus reveals the
similarities and differences in spatial knowledge
management in cities within differing contexts and
imperatives. The fieldwork reports from each city are
collected in the second section of this report.
1

Results from the Chennai case study have been included
in the text. However, the full fieldwork report will only
become available in March 2013.
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Introduction

In this paper we raise the question of the extent to which
knowledge management (KM) within urban governance is
becoming transformed; digitized through the use of ICT,
spatialized through the use of geographic information
systems (GIS), and to what extent knowledge management
incorporate participatory processes. Knowledge
management systems combine various processes: first, the
actors who produce socio-spatial knowledge and the types
of information and knowledge that form part of this
knowledge system; second, how knowledge management
is embedded in decision-making processes (including
aspects of power, sharing, and exclusion); and third, the
way knowledge management influences work practices and
outcomes2. The questions fit into the broader discussion on
knowledge construction and circulation as socio–political
processes. We explicitly take the views of Southern
municipalities as starting point for a comparative analysis
(cf McFarlane 2008, Robinson 2006).
We focus in this paper specifically on knowledge
management in which local and regional governments play
a steering role, both within government itself (G2G) as well
as in relation to their citizens or from citizens to government
(G2C, C2G)3. All cities studied show this to be the case. This
2

3
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These elements correspond to our three main questions
within WP5; 1) who produces the information and what
information is mandatory, and which is excluded? 2) How
is iinformation exchanged, marginalized, and to what types
of information does it apply? 3) What are the effects of
participatory spatial knowledge management in practice?

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.

paper does not include the discussion of knowledge
construction and circulation within the private sector.  Only
the role private sector companies (consultants) play as
contractors for government-led knowledge management
processes is included.   The paper does focus on how
knowledge institutions and civil society work with
governments in inserting tacit, codified and contextualembedded knowledge into governance processes4.  
We define a spatial knowledge management system as
a configuration of 1) discourses about spatial knowledge
management, 2) actors producing and using spatial
knowledge in their work processes, 3) the coalitions and
networks among actors, including power relations and
contestations, 4) the spatial knowledge platforms and
products which are produced and utilized (ICT-GIS-based
products; maps) and 5) the changes in processes and
outcomes resulting from the use of (digitized) spatial
knowledge (cf. Pfeffer et al. 2012; Baud et al. 2011; van
Buuren 2009). Because knowledge management systems
do not always include spatial dimensions, we also draw on
more general definitions found in the literature on
knowledge management systems (see literature review
WP5, 2011; van Buuren 2009; Feldman et al. 2006).
Because the focus in the larger Chance2Sustain project
is on ‘participatory spatial knowledge management’ (see
Description of Work), we examine the extent to which
different types of knowledge (provided by various actors)
are incorporated in governance processes on the one hand
(cf. Pfeffer et al. 2012; Hordijk and Baud 2011; van Ewijk
and Baud, 2009), and to what extent spatial dimensions are
included in knowledge management on the other hand
4

For a definition of tacit, codified and contextual-embedded
knowledge please refer to van Ewijk and Baud (2009) and
the literature review of WP5 (Baud et al. 2011).
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(e.g. GIS-based; maps, visualisations). Finally, we are
primarily examining the digitized forms of knowledge
management (in India commonly referred to as
e-governance initiatives); namely, KM systems which are
quite hybrid, with a variety of modes of interaction (mobile
phones, internet) being used by municipal administrations5.
The extent to which the knowledge management
systems are participatory is a question split into several
sub-questions: (1) which actors are included in the various
KM processes and who are excluded? (2) What types of
knowledge can other actors include – particularly, forms
of contextual-embedded knowledge?6 (3) What kind of
access and ownership of knowledge do actors have
(transparency, empowerment)? and (4) how does
participation of civil society actors in particular change the
outcomes of urban development? We are mainly interested
in the ICT-based KM systems because of the participatory
potential attributed to them, or e-governance as it is
generally called. These potential outcomes include greater
respect for rights and entitlements, competences in (local)
government, equity, legitimacy and accountability (cf.
McCall & Dunn, 2012). Similar potentials are suggested for
contextual-embedded types of knowledge, particularly
when it concerns community-based knowledge. In this
report, we examine the extent to which such potential is
realized in the context of local and regional government as
the main actor in urban and territorial development,
working with other actors in the private sector, civil society,
and citizens directly7.
We are specifically interested in the introduction of
digitized information, electronic platforms (including
mobile phone networks), and GIS-based systems (mapping)
into departments of local and regional governments, and
to what extent specialised departments link their spatial
knowledge management activities to those of other line
departments (water, town planning, public works, etc.).
This is essential because across the world IT-GIS departments

5

6

7

are given responsibilities in setting up ICT-based
infrastructure, to produce geographic and thematic
information, as well as to co-ordinate between and for
other line departments in re-engineering their work
processes. From our perspective, the production of
knowledge is a relational process, where power, internal
capacity and competency issues and external competition
may hinder straightforward knowledge exchanges (e.g.
Giezen, 2012; Healey 2007; McFarlane 2006). The process
of knowledge production involves both the organisation of
such departments and their relations with other institutions,
as well as the extent to which ICT-GIS-based products are
produced and introduced into the various work processes.
We use the term ICT-GIS-based for a variety of products
which are based on ICT modes of communication (internet,
mobile phone) and which have a spatial dimension
(geographic coordinates, maps, geographic visualisation).  
We are also focusing on the extent to which the
introduction of ICT-GIS-based knowledge management
systems impacts on the outcomes of the work processes
into which they have been introduced8.   Of critical
importance in the comparison of ICT-GIS-based knowledge
across the cities is the need to consider the specificities of
the historical contexts in order to provide “nuanced,
complex, contextual accounts” (Robinson, 2011). Using the
relational concept of comparison means that we do not
measure our ‘cases’ against a universal yardstick, but
“consider both similar and different urban outcomes”
(Robinson, 2011: 13).
Some emerging issues concern the variety of discourses
and rationales for introducing spatial KM systems; the
strong role of private sector consultants among the actors
recruited into setting up such systems; the extent to which
contextual-embedded knowledge of local communities is
incorporated; and the impacts of the changes in the
processes concerned.

“About 60% of Indian people have mobile phones, but
there are only about 2 million active users of mobile
Internet services – less than 0.1% of the population.”
(Open Government Data Study: India by Glover Wright,
Pranesh Prakash Sunil Abraham, Nishant Shah, The Centre
for Internet and Society – 2010, p. 8)

For literature on these issues, see also McCall and Dunn,
2012; McCall, 2011; Verplanke, Martínez, Miscione,
Georgiadou, Coleman and Abdishakur, 2010; Miscione,
Verplanke and Martinez, 2011
In the other papers linking WP5 to the other WPs, we will
focus on other domains and with other actors as the
primary focus.

8

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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2

Discourses and Rationales for
Introducing ICT-GIS-Based Spatial
Knowledge Management Systems

This report highlights the importance of contrasting
city contexts in the developing world in the emergence of
the discourses related to the use of ICT-GIS-based
knowledge. The case studies covered are briefly set into
their context (Figure 1).
Several discourses, linked to the contexts of cities were
found during the fieldwork, used as rationales for
introducing ICT-GIS-based KM at the local and regional
governance level, usually linked to how local and regional
governments work in their specific contexts. The discourses
relate to four issues:

• Strategic urban planning and integrated land use
planning;
• Determining geographic boundaries as a pre-condition
for planning effectively and changing boundaries as
part of an urban development discourse;
• Streamlining work processes of local and regional  
governments and their relations with other levels of
government, citizens and the private sector,
• Poverty and needs assessment mapping and location
of facilities.
The case studies show the discourses used as rationale
for introducing ICT-GIS systems (Figure 2).

Figure 1: City contexts of case study locations
City

Main features of the context

Callao, Peru

•
•
•
•
•
•

Legislative and policy reform; mandatory concertacion processes9
Pro-growth & pro-poor agenda
Strong concentration of industrial-service sectors in region
High level of urbanization
Social inclusion and public participation
Institutional restructuring – improving local capacity

Cape Town, South Africa

•
•
•
•
•
•
•
•

Post-apartheid context of transformation – legislative and policy reform
Pro-growth & pro-poor agenda
Institutional restructuring – lack of capacity at local level
Spatial restructuring
Excellent financial management
Good record of service delivery
Deeply entrenched spatial inequality
High level of urbanization

Durban, South Africa

•
•
•
•
•
•
•
•

Post-apartheid context of transformation
Pro-growth & pro-poor agenda
Institutional restructuring – lack of capacity at local level
Spatial restructuring – inclusion of large peri-urban area post-2002
Excellent financial management
Good record of service delivery
Deeply entrenched spatial inequality
High level of urbanization

9

8

Concertacion is the process in which stakeholders work together toward final outcomes.
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City

Main features of the context

Guarulhos, Brazil

• High level of urbanization
• High economic activity – services and industry
• Spatial inequality and segregation
• Pro-growth & pro-poor agenda
• Social inclusion and public participation
• Institutional restructuring – improving local capacity
• Spatial restructuring – inclusion of peri-urban/poor areas
• Good financial management
• Good record of service delivery

KalyanDombivili, India

• Peri-urban city in urban agglomeration – high level of urbanization
• Pro-growth & pro-poor agenda
• Spatial inequality between Kalyan and Dombivili
• Municipal boundary restructuring
• Institutional restructuring – improving local capacity
• Entrenched financial management
• Improving service delivery but still uneven

Chennai, India

• Metro-agglomeration and major port driven by IT-BPO and car industry
• Acute water, electricity and mass transport shortages
• Corporation area expanded
• Pioneer in e-Governance
• Online bill & tax payment

Figure 2: City contexts of case study locations
Strategic urban
planning/ integrated
land use planning

Callao

x

Guarulhos

x

Durban (eThekwini)
Cape Town

Streamlining work
processes LG

Determining
geographic
boundaries;
Changing boundaries

Poverty, needs
assessment &
location of facilities

x
x

x, x

x

x

x

x

x

x

x

x

x

KalyanDombivili

x

Chennai

x

x
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2.1. Strategic Urban Planning
and Integrated Land Use
Planning
One of the most prevalent uses of ICT-GIS is in the
realm of planning, both strategic and integrated land
use planning. South Africa began a new period of
development after the change of government in 1994,
with a transformative vision of reducing the existing
spatial segregation and inequalities linked to apartheid
policies. Therefore, in urban strategic planning as
promoted by local and provincial governments, the
spatial perspective has been strongly included in the
discourses on urban development.   With the
institutionalization of a hierarchy of plans, the broader
Spatial Development Framework plays an important
role in guiding the future development of the city. In
the cities of Durban and Cape Town, South Africa, the
main discourse in strategic urban planning has been the
notion of the ‘compact city’, with a high density of
population to facilitate the building of facilities and
provision of services, and the demarcation of a spatially
defined ‘urban development line’ or ‘urban edge’.
Areas inside the urban edge have the access to the
facilities designated for urban areas; outside the urban
edge, the costs of such facilities go up to such an extent
due to the lack of bulk infrastructure, that alternative
facilities or less sophisticated facilities are accepted. In
the peripheral communal areas of Durban, the
municipality has installed approximately 90 000
waterless toilets, using local place names to distinguish
72 administrative zones for this process.
In Cape Town, in addition to the urban edge, the notion
of the coastal edge has been added to the most recent
spatial development framework (SDF, 2011), delimiting
spatially the areas of the coastal zone with environmental
risks, and so determining the development processes that
can occur there.
The spatial discourse of nodes, corridors and urban
edges continues to dominate strategic planning in postapartheid South African cities.  This discourse shifted in the
1990s to include the influence of the neoliberal discourse
of competitive, managed cities through the implementation
of the Growth, Employment and Redistribution (GEAR)
policy in 1996 in South Africa. Here the influence of the
market in determining the spatial form began to emerge.
Examples of this are the “private-sector-driven, up-market,
commercial and residential” gated developments such as
Gateway in Durban and Century City in Cape Town. Lured
by the promise of a large rates income, many municipalities
have allowed these developments to go ahead even when

10

not conforming to local development plans. While important
at a framework level, the power of the spatial discourse has
been diluted with the introduction of Integrated
Development Planning (IDP) as the dominant planning tool
with the discourse of ‘integration’ becoming the “leitmotiv
of post-apartheid planning” (Harrison et al, 2009, 139).
A further planning discourse in spatial knowledge
management concerns integrated land use planning
processes in which spatialized databases from several
different sources are used as evidence for policy choices.
This was found in several case studies: Callao, Cape Town,
Durban, Guarulhos, and Chennai. In each case study,
different actors are involved and the process operates
differently. In Durban and Cape Town, spatial planning has
been revolutionized since the 1990s by linking base maps
and databases. This has provided fairly up to date
information on the spatial differentiation of urban
phenomena, which have been used as products for
decision-making.  
In Peru, the Callao regional government is working
together in the realm of land use planning with the provincial
municipality of Callao and other municipalities in the area
bordering Lima city and including parts of the metropolitan
region of Lima. This area is strategic in terms of national and
regional scope economic activities, being one of the regions
with the highest growth rates in the country. The regional
government is a leader since 2009 in developing ICT-GISbased KM systems for the local and regional governments in
that area, developing integrated planning for the region, on
the basis of three processes; spatial planning, delineating
boundaries, and producing knowledge products to be used
in the regional planning network. In Callao, knowledge
documents are prepared collectively by the regional
government, working together with the line departments of
its government, as well as those of the local governments,
NGOs and knowledge institutes (MIP) in a concertacion
process10. Reports are prepared using extensive data and
mapping as a basis for decision-making; these are available
to the public through an open-access website11.
10

11

They include the report on delineating and determining
territorial boundaries in Constitutional province of
Callao; zoning for the territorial demarcation and
organization of the Ventanilla district; territorial
information catalogs (Mercedes Mi Perú, Parque Porcino
project, historical monuments, and tumbledown estates);
identification of population nucleus of the Callao
Constitutional Province and identification of risk levels;
among others..
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. See Callao
SITR: http://sitr.regioncallao.gob.pe/sitr/index.aspx
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In Guarulhos, Brazil, over the last 12 years, integrated
land use planning has been a major concern in the
municipality. Gathering, organizing, and manipulating data
and spatial data in order to inform urban development
policy has been a key area of attention. This is particularly
the case for peri-urban and poorly serviced areas, which
have attracted major municipal investments. Social
inclusion, lowering vulnerability and having a city less
segregated in terms of quality of life have been the basis of
several initiatives. Within the municipality, initial focus was
on defining general guidelines, which proved to be too
abstract or broad to implement specific policies. Revision
of the 2004 Master Plan in 2012 has had a more pragmatic
approach, making guidelines more understandable for the
general public and more concrete and easily implementable
by public officials. Although Guarulhos is second in the
state regarding economic activity and population, it is a
small player in the metropolitan region. This is the result of
the size of the city of Sao Paulo itself as well as of institutional
challenges to implement more orchestrated action plans by
a metropolitan body.

2.2. The Demarcation and
Changing of Municipal and
Regional Boundaries
An interesting issue coming out of the case studies is the
issue of ‘boundaries’. At one level, the determination of
boundaries (of individual plots, or of city boundaries) has
to be done more precisely as a result of linking of databases
to base maps in GIS in city planning processes. In South
Africa, establishing physical boundaries is a much-contested
process and by law has to be accompanied by lengthy and
detailed public participation processes. In Durban the
redrawing of municipal administrative boundaries was part
of the post-1994 spatial restructuring creating wall-to-wall
municipalities designed to reduce socio-economic
inequalities by including marginal areas into larger
municipal entities reducing spatial segregation effects,
creating eThekwini Municipality.  At the same time, Cape
Town became the City of Cape Town. This provided the first
spatial instrument for post-apartheid reduction of
inequality.   The main idea was to restructure municipal
boundaries in such a way that deprived and poorer areas
would be linked to more prosperous areas producing crosssubsidization, and smoothing inequalities. The implication
is that boundary demarcation is explicitly part of a political
transformative process, helping reduce inequalities and
providing ‘sound boundaries’ within which local government
can operate. Boundary demarcation is used to promote
‘boundary crossing’ to help reduce inequalities.

The original demarcation process of municipal
boundaries finalized in 2002 was a lengthy process with
much contention of which areas would fall ‘inside’ or
‘outside’ the metropolitan area of Durban. A private sector
company carried out the work for the Municipal Demarcation
Board nationally.  People living in the peripheral areas with
low levels of services were keenly aware of the increased
likelihood of service delivery if they fell within the
boundaries so there was much debate about where the
boundary should lie. Once finalized, the boundaries were
integrated into databases and base maps for planning urban
development. The linking of the Census 2002 results with
the geo-referenced municipal base maps through GIS
allowed for systematic mapping of existing inequalities
across the city. The boundary drawing process was effective
because of the sophisticated GIS mapping system used.
For the case of Callao, the Callao Regional Government
is in charge of taking actions for territorial boundary
delimitation, and creating districts. The establishment of
physical limits is a very controversial process that legally has
to be accompanied by participation processes with local
governments; and, when required, needs approval from
the majority of the involved population through a variety
of mechanisms, such as technical surveys and neighborhood
consultation by voting.
Several agreements on territorial boundaries are
currently in progress in the Callao Constitutional Province
and the districts of Metropolitan Lima. Boundaries refer to
geographic and/or urban elements that can be easily
identified and expressed in official cartography. These
enhance management in both regional and local
government, permitting investments in redefined areas.
On the other hand, formalization permitting a better
territorial organization has been developed; and the Callao
Regional Government is evaluating petitions from the
population to create new districts in the Constitutional
Province of Callao.
In Guarulhos, Brazil, municipal boundaries are not that
much a problem. However, there is an unresolved boundary
issue between the municipalities of Sao Paulo and
Guarulhos. Due to rectification of the Tiete river official
boundary, the boundary has shifted, not only changing total
municipal area but also creating several somewhat
hazardous areas for development due to flooding and lack
of appropriate access. This is more a political and policyrelated issue than a technical one that use of GIS or spatial
information could help to solve.
City boundaries are also redrawn in the long run by city
development plans and the economic expansion occurring
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through or despite city development plans. City development
plans exist in all case studies; in KD the CDP of 2011; in
Chennai the 2009 CDP Review; in Guarulhos the Macrozoning plan of 2004; in Durban the Spatial development
Frameworks in 2002, 2008 and 2011; in Cape Town the SDF
of 2012.  In India, Chennai, where the ‘IT corridor’ to the
south of the city has dominated economic growth in the
urban area (although economic growth there has also been
fuelled by private developers building large-scale residential
sites), the city borders were extended in 2011 by the state
government to include large parts of the southern corridor
in the new fifteen zones of the city (see map in appendix 1).  
Another corridor includes the northern corridor where the
car industry exists. This implies that the revenues accruing
from the included areas now go to the city government
rather than to the districts, although in practice such
changes are still very unclear (cf. Policy brief Chennai).
In South Africa, the SDFs have incorporated a strong
spatial focus, because of the national focus on redressing
the impacts of the previous government’s spatial
segregation of races. In Cape Town, strong environmental
lobbies (or concerns) have been combined with concerns
about socio-economic and spatial inequalities in the urban
‘nodes’ of the city. The main structuring elements of the
approved SDF in Cape Town are the definition of an urban
edge to increase densification; the demarcation of an open
space system; a system of centres and routes which function
as ‘nodes’; and public-transport carrying corridors for
greater mobility. Durban has provided a similar definition
of the urban edge and corridors in its SDF. However, there
city government has had to accept an expansion of the city
to the north of the city in practice, as a result of the private
sector development of the Mt Edgecombe/Umhlanga node
over the last two decades. This shift has now been
entrenched through the development of the new
international airport and the Dube Trade port promoting
its ideas of becoming an ‘aerotropolis’.   Accompanying
these developments is the proposed Cornubia mixed-use
mega-project combining residential and commercial areas
lying adjacent to the decentralized northern node. Similarly,
in Cape Town, the increase in socio-economic inequalities
has sparked a review about the city’s ‘space economy’ and
the need to include this in the Spatial Development
Framework. In 2012, Cape Town approved a new
‘Densification Policy’ to intensify the restriction of growth
to within the urban edge.
Kalyan Dombivili is part of the larger Mumbai
Metropolitan Region and its boundaries have changed
several times. In 1983 two towns with very different
characters were merged to become KD, and in 1992,
municipal boundaries were redrawn, when a large section
of the municipality was withdrawn to become a separate

12

administrative area, mainly classified as an industrial zone
and governed by a parastatal company. Recently, the
process of constructing the City Development Plan (CDP)
proposes new levels of service provision for the city level,
rather than indicating spatial (re)-distribution. However,
spatial dimensions are implicit throughout the plan (such
as slum area improvements, road works, and water
networks). The detailed maps with relevant boundaries
used for implementation are not available to the public, but
usually stay with the departments concerned, and are not
integrated in the CDP document as such.
In Guarulhos, the overall Development Plan developed
in 2004 defined five major geographic zones defining the
broader terms for municipal development, environmental
protection and social responsibility. These consist of
environmental protection zones (green); an urban-rural
transition zone (blue); a consolidated urban area (yellow);
a zone for economic and urban dynamism area (pink)
containing the business districts, airport, and highways; and
the zone for urban development (orange) (poorer area with
major requirements in basic services and upgrading). The
last two zones (orange and pink) have received the major
part of the local government’s attention in the past decade.
A new development plan is being drawn up, which translates
the existing broad guidelines into more concrete issues, and
is strongly influenced by the improvements in data
production (integrating data bases) and administrative
modernization. This has meant that discussions between
government departments and with professional
associations and private sector interests in the city are
based on reliable data (trends). The final goal now is to
integrate various databases through a Web Geoportal,
linking map polygons to administrative procedures as well,
making the zoning plan a true instrument in implementing
and enforcing urban planning.
In Callao, the regional government is working with the
municipalities in the region to develop background reports
to be used for further detailed planning processes, linked
to major issues in the area. These include hazards, disaster
risk management, and studies of particular localities.

2.3. Work processes in Local
Government:
Administrative Efficiency
and Effectiveness
In India, strategic urban planning at the metropolitan
level has been mainly geared towards physical expansion
of the city area; the allocation of areas for economic and
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residential purposes; and building infrastructure for
basic services and transportation. As urban development
is a state subject, it is only recently that the central
government through the JNNURM programme (20052010, first phase) has provided a strong impetus for
urban development authorities and local governments
across India 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-governance12.

governments and national ministries13. However, the
implications in terms of major changes in the national ICT
systems, data collection, programming requirements,
linkages to mapping, security and the organizations
producing maps in India (Survey of India), as well as the
coordination of national, state and local levels are still
imperfectly realized (Presentations IP-WOTRO conference,
Amsterdam, Oct 2012)14. In Kalyan Dombivili specifically, the
use of digitized databases in property tax assessment and
collection and water billing has substantially increased the
level of revenues and streamlined property rate assessments.
However, the lack of security allows people to alter the data
in the system and the lack of operational digital monitoring
systems has meant that the goals of efficiency and reduction
of corruption practices are not yet maximized.

This means that the focus of e-governance initiatives in
India at both local and national level has been generally
designed to improve the work processes within government
in order to enhance “access and delivery of government
services to benefit citizens, employees and management of
urban local bodies” while aiming to “help strengthen
government’s drive toward effective governance and
increase transparency...” (JNNURM, Mandatory primer 1,
e-Governance, ULB reform, n.d.; p.2). The lack of accurate
and up-to-date databases, among other issues, has
hampered urban local governments in India from efficient
and effective revenue collection and from being able to
monitor developments in their cities; it has prevented
residents from exercising citizenship rights effectively; and
has allowed informal practices to become quite extensive
(Roy 2009).

In Guarulhos, the administrative procedures for
approving, licensing and monitoring of building projects is
still slow, and not completely integrated with the
WebGeoportal, although this is underway. However,
Guarulhos has invested significantly and became a role
model for other municipalities in providing web services for
administrative processes for ordinary citizens, such as
printing reports, assessing current status, and paying bills
(urban taxes, water and garbage service).

The case of Kalyan Dombivili is interesting, because the
urban local government (called ULB) was an early
innovator (before the JNNURM programme), whose
e-governance experiences now are being rolled out to
other ULBs in Maharashtra state. The e-governance
processes consisted of three elements: installing hardware
and networks linking computers; software programme
development for various work processes; and information
gathering for the databases. The concentration of efforts
for administrative processes has been in the areas of
property and land registration, property tax assessment
and billing, and water billing. Feedback from residents is
also collected through grievance registration, which is
done through mobile phone reporting and linked to digital
databases in the Corporation.
Results from a national overview by the National
informatics Centre (NIC) show that the principles of
e-governance seem generally accepted by ULBs, state
12

JNNURM, Mandatory primer -1, e-Governance, ULB reform

In Durban, the basic geo-referenced layers of the city’s
database are not published online to prevent corruption of
the data. However, at a city level, the property register data
from the national Land Surveyor’s office providing georeferenced data for all parcels of publicly or privately land
in the city, is digitally accessible through the eThekwini
Municipality’s website. South Africa has an excellent system
of property registration in areas where there is land
ownership. However, in large areas of the country, in towns
and cities as well as rural areas, where land tenure is
communal, there is no private landownership and land is
held in trust for communities living there. In Durban, a large
portion of the city consists of communally owned land;
namely, the newly incorporated areas to the south west
and north west of the city. In contrast, India displays the
case of problematic property registration where properties
rather than land parcels are taxed.
In the case of Lima thematic geographic information
systems relating to land are available for certain areas such
as central Lima and other districts like Miraflores, San Isidro
and San Borja, with very powerful cadastral systems where
the public have access to information such as zoning and
13
14

National Informatics Centre presentation October 2012

This situation is not unique to India; similar problems exist
in the European and North American context (p.c.
Georgiadou).
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parks, among others.  Such information can be viewed but
is not considered official and as such must follow an
administrative procedure (Torres Molina, 2011).

2.4. Poverty and Needs
Assessment Mapping and
the Location of Facilities
Cities have also used GIS for mapping poverty and
deprivations in the city. This can form the basis for the
allocation of budgets to address the areas of the city with
the most pressing needs and highest levels of deprivation.
With the politically motivated creation of a set of 17
planning zones for the city of Durban (one zone consists of
3-4 electoral wards) the Infrastructure Branch has
developed a composite deprivation index for each zone.
This allows an understanding of the spatial concentration
of deprivations derived from the combined variables of
unemployment; income; GDP; infrastructure backlogs; and
social facility backlogs into one index. Once budgets are
allocated according to need these are also displayed by
zone. The Infrastructure Branch (the departments which
are involved in service delivery such as housing, engineering,
water and waste) with the help of the CSIR15 has developed
two spatial GIS models as tools for strategic decisionmaking for Durban: the ‘Access to Services’ model and the
Cost Surface model. 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. Thus decisions related to the location of any facilities
in the city can be made with knowledge about the
infrastructure costs.
Both tools provide the basic spatial information for
decision-making on locating infrastructure. The Housing
Branch in Durban is using the ‘Cost Service’ Model to make
decisions on where to locate formal housing, based on the
cost of services for each location. In the past, public housing
was located all over the city depending on political pressure
to deliver housing, with infrastructure following. Many sites
were in peripheral areas, attracting high infrastructure
costs. National government pays for the housing and the
Municipality pays for bulk infrastructure. Using the ‘Cost
Surface’ Model, decisions can be made that greatly reduce

15

14

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

the unit cost, promoting a compact city. The Engineering
cluster is also responsible for delivery of infrastructure
(interim services) to the 410 000 households in informal
housing in the metropolitan area which have no services in
2012. GIS-based analysis is undertaken to prioritize and
locate settlements that will receive interim services delivery
in the coming year. It is felt that the decisions are more
‘objective’ and less political when using the spatial models
for decision-making. Cape Town has also adopted the logic
of cost surface model in determining locations of land use
in the city. This model is now used in both cities in decisionmaking for urban development.  As in the case of Durban,
the model is used in decision-making regarding the location
of low-cost housing. The model predicts the cost of bulk
servicing of housing projects by location to select the least
costly location. In this way it promotes a compact city as
infrastructure is much more expensive on the periphery.
Since it applies to all services, it provides for a more
integrated decision-making process across the line
functions of the municipality.
In Guarulhos poverty-mapping initiatives were done in
the early 2000s. CEM-CEBRAP did poverty mapping at
census track level for the municipality of Sao Paulo based
on 2000 Census data, .for the Secretary of Social Service
(PT administration 2001-04). The work was published in
2004 and used somewhat to inform public policy. Later,
CEM-CEBRAP expanded the work for the metropolitan
region, including Guarulhos. The new government is
linked to a different political party, and has not followed
up in a similar way. The 2011 Census provides opportunities
for doing so.
In India, RAY, the new national programme for
poverty reduction and slum eradication, incorporates
GIS-based slum mapping as an explicit part of its
procedures. The plans are supposed to be participative
and involve the inhabitants. NGOs/CBOs should be
engaged to guide community mobilization activities for
Slum Surveys, data validation, and development of
slum-level redevelopment/ upgrading models as part
of a Slum-Free City Plan. Although the plans are all
encompassing, in practice such slum mapping is only
done in pilot projects at the moment, such as the one
being carried out in KD by two consultant firms in
several slum areas.  In Chennai, slums in five zones have
been surveyed, but with resistance by the residents,
who have little faith in such processes (Hindu,
December 15, 2012).

3  Actors and their Networks

3

Actors and their Networks
3.1. Levels of Initiatives

The main actors involved in the various initiatives to
develop ICT-GIS-based KM systems are government
departments at different levels (local, provincial, national),
not necessarily working together in a coordinated way.
Such government departments tend to work closely with
private sector consulting companies supporting or
implementing their initiatives, with varying degrees of
dependence on such private sector companies.
Cooperation with universities as knowledge institutions is
rarer, and linked to personal connections of government
officials and members of such knowledge institutions.
Finally, urban residents are involved in different ways; as
consumers of digitized information from local governments,
as participants in participatory (consultation) processes
when city development plans/frameworks are being
designed, and as data producers in feedback processes to
local governments.

3.1.1. National initiatives
National governments in India, Brazil, Peru and South
Africa have started initiatives for national information
systems and base maps. In India, the Survey of India
provides the base maps (but there are issues with security,
so that these maps are not generally available), and the
Ministry of Urban Development sets out the contours of
the National Urban Information System (NUIS), which is
supposed to produce data across the country. NIC and the
Town and Country Planning Organization started it from
2006. The JNNURM programme has incorporated
installation of e-governance systems as pre-conditions for
funding to cities within the programme; however, the
implementation of such geo-information systems is variable
at the local level16.

Initiatives at different levels have been used to kick-start
the processes of promoting the use of ICT-based information
management into broader systems of e-governance. Below
we discuss the different scale levels at which initiatives
have been taken up in the case studies, as well as the
different kinds of actor-networks which have been involved.

Brazil distinguishes formalized “large initiatives; i.e.
new initiatives which could be an indication of future
directions” in terms of access, ownership, and
capabilities. It has followed a path prioritizing free and
open source access, with the public sector at various
16

Figure 3: Actors and their networks in urban ICT initiatives
Local and regional
government

Jawaharlal Nehru National Urban Renewal Mission
(JNNURM)

Other government
levels

Private sector

Universities

Citizens (NGOs)

Callao

x

x

Guarulhos

x

x

x, not necessarily
integrated  with
municipal databases
(environment is
exception)

somewhat, but not
integrated with
municipal databases

Durban (eThekwini)

x

x

X (MOU)

x

Cape Town

x

x

x (ACC)

X

KalyanDombivili

x

x

x (technical advice)

X (e-grievances)

Chennai

x

x

X (technical
university)

x

15

I. Emerging Issues from the Case Studies

levels as the major player. This has provided some
indication where the country is headed and is likely to
strengthen its efforts and investments.
In South Africa the Chief Directorate - Surveys and
Mapping and the Chief Surveyor-General of South Africa
mandated initiatives to develop GIS in South Africa in the
1990s and the Spatial Data Infrastructure Act was
promulgated by Parliament on 25 November 2003.
In Peru, the national government is developing the
Spatial Data infrastructure (IDEP), which brings together
several public institutions providing spatial information;
the aim is to make spatial information available and
facilitate public access (cf. R. Torres Molina, 2011) The
issue of standardization of geographic and mapping
information and a public access website GEOIDEP are core
tasks. Other special initiatives include the Ministry of
Environment Geoserver.

3.1.2. Regional or local initiatives
In Peru, the Callao regional government (Constitutional
Province) has taken the initiative to establish ICT-GIS
technological platforms that can be accessed by
everyone. Production of knowledge for territorial
planning elaborated by the Regional Government of
Callao through different processes is supported by the
participation of different actors; especially municipalities,
public bodies and civil society. Local initiatives in Lima
include the Environmental Atlas and the Liwa Tool, a
computerized water flow model under construction by
Ifakara (Torres Molinas, 2011).
In South Africa, most municipalities are using GIS in
development planning, disaster management, local
economic development, tourism, housing and
infrastructure. Municipalities are now able to quantify
basic needs and prioritize service delivery.  

In India, KD was an early innovator in promoting an
e-governance initiative (1999) in three phases, first
establishing the network of computers and facilitation
centres, then digitizing databases linked to major line
departments such as property tax assessment and
collection, water billing, and registrations. It is now used
as model for introducing local e-governance in other
local governments in Maharashtra state.  In Tamil Nadu,
the IT and e-Governance Government Order in 2000 set
out the framework. Chennai received the Skoch Award
2010 (eGovernments Foundation) for its online
integrated public grievance and redressal facilities.
16

In Brazil, national initiatives were taken to establish
ICT-GIS-based systems, through INDE. The national
bureau of statistics (IBGE) is an important actor in
providing socio-economic data as well as layers to
produce maps in a GIS environment.  At the provincial
level, a government repository of data exists, but datasharing initiatives are still limited. In Delhi the Geospatial
Act was passed in 2011, establishing GeoSpatial Delhi Ltd.

3.2 Types of Networks and
Their Main Actors
Network dominated by government
In Callao, Peru, the Callao regional government is the
prime driver. It works with local governments,
representatives from various public bodies, private
sector, and NGOs. Concertacion is explicitly taken as
starting point.  

Cape Town (since the municipal demarcation in 2002
and amalgamation of councils) has instituted ‘an
enterprise GIS’. ‘This allows extensive functionality
within a multi-user environment and provides an
effective spatial data management platform for its
users’. (Das, n.d.). The first task was to enter the
electricity and property databases into the GIS, followed
by that of the water services).

Network influenced by private sector

In Kalyan Dombivili, India, although local government is
the initiator, the use of two companies for the design and
implementation of e-governance, has led to strong
dependence on these companies – they own the source
code of the software so that local government cannot make
changes themselves; they also have not trained staff to the
level that they can take over.

Network with knowledge institutes
In Guarulhos, Brazil, individual social networks have led
to interaction between knowledge institutes (university)
and local government in e-initiatives. It is not a formalized
policy to have such linkages. However, this has worked
pretty well in Guarulhos bringing together the Secretary of
Environment and local universities to not only work
together but also develop applied research project and
seek financial resources from public foundations.

3  Actors and their Networks

In Lima, Peru, the FORO (Cities for Life Forum) has
worked closely with several knowledge institutes in the
area of territorial planning, urban development and water
management, through the LIWA initiative in water
management. It is developing the ecological infrastructure
strategy; the FORO has also contributed to developing the
Environmental Atlas of Lima with IMP from MML.
In KD, India experts from academic background were in
the advisory committee for the initial e-governance project,
but this has largely lapsed in practice. Links with the
Netherlands-India research consortium (UvA, ITC, SPA) in a
research programme were established since 2008 and
continue through yearly workshops and interaction with
PhD researchers.  
Durban Municipality has recently commenced working
with UKZN and has signed a MoU for academics to
undertake applied research with municipal officials on
research projects that will feed into and benefit the city.
This is in its initial phase and a first conference was held in
September 2012. The research agenda is however still
relatively ad hoc and there is not a comprehensive 2- way
process for setting agendas.
The City of Cape Town has established a relationship
with the African Centre for Cities (ACC) at the University of
Cape Town. Through this a series of ‘city labs’ have been
established as sites of engagement between academics and
city officials. Research funding has been obtained to ‘coproduce’ knowledge with the city by ‘embedding’
researchers in various municipal departments.

Global networks
Durban and Cape Town have the CIDA-funded Green
Map (a global programme), which is interactive, as well as
the ABM-area based management initiative. Lima, Peru has
links with World Bank, the UNDP, IADB in CAPRA, an ICT
platform for disaster risk assessment and management (cf.
CAPRA.org)17. Callao, Peru, Guarulhos, Brazil and KD India
do not have links with global networks.

3.3 Sectors Covered
At the local level, spatial knowledge management systems
consist of the network of ‘hardware’ (computers, cables or
17

United Nations Development Programme (UNDP), InterAmerican Development Bank (IADB), Probabilistic Risk
Assessment initiative (CAPRA)

other alternatives for computer networks), the databases
and their contents, and the interfaces (geo-portals or
facilitation centers, mobile phone interfaces) within
government and between government, private sector and
citizens. Generally local government has started with a GIS or
IT department that was meant to set up a network of
computers and computerization for internal purposes. This
has occurred within the last fifteen years in most of the case
study locations, with Durban and Cape Town, South Africa
(late 1980s) and Guarulhos, Brazil (1997) being earlier
innovators than Callao, Peru and Kalyan Dombivili, India
(1999-2001). Although the computer networks are now
installed, less systematic attention has been given to soft skill
acquisition among municipal staff. In Kalyan-Dombivili initial
training has not been followed up after staff turnover, so that
current skill levels are quite limited, and knowledge remains
with the GIS experts of outsourced companies. In Brazil
generally, staff turnover (political change and better working/
payment conditions in the private sector) is a major problem
in GIS municipal departments. Guarulhos has been able to
slow this process as it has significantly invested in this area
and made an institutional effort to establish a career for GISICT staff and public officials. South Africa generally experiences
a lack of capacity in GIS capability at local government level.
In Durban the Planning Department reported that it no longer
employs planners without GIS skills.
The database contents of spatial KM systems consist of
base maps and databases. Base maps are both provided by
private sector companies as well as the national
Cartographic organizations in Brazil and India (INDE in
Brazil, Survey of India) and more locally at a municipal level
in South Africa (Durban and Cape Town) and regionally in
Callao, Peru. The databases used show large variability.
Whereas basic infrastructural data is common across all
case studies, the use of thematic databases and the extent
to which databases external to local government are
utilized (Census data, survey data from various sources)
varies between locations. The Callao regional government
explicitly incorporates the production of knowledge into its
development of the regional GIS system, working with local
governments, NGOs and other government departments
in compiling data around one major theme (e.g. Human
settlements in province of Callao catalogue). Durban and
Cape Town, South Africa, have incorporated data from local
surveys on poverty into thematic maps on inequalities and
poverty, and utilized the results to prioritize social policy
interventions. Guarulhos, Brazil, has anchored participatory
working methods into its local government since 2001,
which has influenced the way the overall development plan
was made in 2004, with the help of a centre-left independent
NGO think tank. It differentiated major zones according to
economic/urban
dynamism,
inequalities,
and
environmental zoning. The data the municipality itself
collects is being integrated into one database, the potential
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of which is already being acknowledged. In Kalyan Dombivili,
India, municipal data exists to streamline internal
administrative processes (such as tax collection) and to
reduce large gaps in information, although not all
departments cooperate in this process (and people working
on RAY programme fall under other government
organization). However, external databases such as Census
results (2011) are not yet used for local planning purposes.
There are clear differences in the ways that local
governments utilize digitized information and databases. At
one level, such systems are used for strategic planning
purposes (city development plans, spatial development
frameworks) using information from various sources and
combining and analyzing them. For these purposes, local

governments are not the only players, but are linked or even
to regional and provincial governments (e.g. Callao, Durban,
Cape Town). Within local government, digitized databases
are linked to the line departments whose administrative
processes they support and to facilitation centers designed
to improve outreach to and feedback from residents. The
main line departments using digitized databases in the case
studies covered are: property tax assessment and collection,
which is designed to reduce corruptive practices and
increase revenue collection; and service delivery such as
water billing; and housing and services prioritization.  Local
governments also incorporate digitized databases, mobile
phone networks and internet when setting up feedback
systems for citizens (grievance systems).

Figure 4: Line departments where ICT-GIS is incorporated in case study cities
Durban

Cape Town

Strategic Planning

x

x

Property tax assessment
and collection

x

x

Housing

x

x

Service delivery

x

x

Guarulhos

Callao
x

x

x (only ICTbased)

Water billing
Feedback from citizens to
LG (grievance systems)

KalyanDombivili

x
x

?

x

x (only ICTbased)

Note to the table:
• Strategic planning: Durban (located in office of city
manager with subsidiary systems in each
department), Cape Town (central unit plus
departmental specialized units), Callao

• Property tax: Guarulhos, Kalyan Dombivili, Durban,
Cape Town (South Africa has a well regulated,
accurate cadastral information system to define
property ownership rights which forms the basis
for land valuation; land taxation, development
planning, local authority demarcation and land
administration for all public and private property
in cities and rural areas – other than communal
land). This is not the case in India where property
ownership is a complex issue with many types of
urban land in different areas of the city.

• Housing: Durban and Cape Town use the cost surface
model to locate and prioritize housing developments.
India has just instituted the RAY programme, in
18

which slums are supposed to be ‘mapped’ using GIS
systems. This is not yet implemented in practice,
except through pilot surveys.

• MML in Lima has developed a poverty map to
design its recently approved Municipal Housing
Policy and Programme as well as to launch its
Barrio Mio programme.
• Service delivery: Durban and Cape Town use GIS
spatial models to locate and prioritize areas
needing services.

• Water billing: In Kalyan-Dombivili., the   water
billing department uses digitized databases, but
their reliability and validity is heavily contested.
In Lima SEDAPAL (a public water and sanitation
company) uses geo-referenced maps, which are
considered very trustworthy.

4  Knowledge Building, Use, Contestation, Exchange

3.4 Knowledge bases
The types of information included in these digitized
databases usually consist of expert, codified information
produced through surveys (census, sample surveys), remote
sensing images or land surveys, hydrological measurements,
etc. For databases linked to administrative processes, the
information included has to be classified into categories
implicitly containing assumptions about strategic criteria,
standards and cut-off points (e.g. levels of poverty linked to
income, or existence of basic facilities). Databases which
contain resident feedback on local situations, such as grievance
data, need to be analyzed with due care, as they may represent
those groups with good access to internet and mobile phones
more heavily than groups with no or less access (cf. van
Teeffelen and Baud, 2011; Martinez, Pfeffer and van Dijk 2011).
In terms of participatory KM, only a few cases were found.
In Durban, lay people’s science was found to be part of the
knowledge base generally available (see section on
contestation). Community-based knowledge has been

4

included more explicitly in the Callao case, where NGOs are
included in the concertacion process, producing databases
on specific regional and local topics. In Guarulhos, Durban
and Chennai, community-based NGOs provided their own
databases with spatial dimensions through websites,
engaging with neighborhood residents and local government
and private sector companies (cf. Pfeffer et al, 2012).
Spatializing databases (i.e. matching databases to base maps)
is gradually taking place. In Durban and Cape Town, after the
boundaries of the municipalities were finalized in 2002, the
census was linked to the geo-referenced base maps of each city.
In KD, India, the local initiative has run up against technical and
organizational difficulties in matching both within local
government, because two private sector companies are involved
in a conflict. An additional issue more generally in India is the
security surrounding planning maps, which means that they are
not available outside the line department for the general public.
Coastal maps also come under national defense rules, which
means they are not available publicly. This has negative
implications for disaster risk assessment (floods, tsunamis).

Knowledge Building, Use, Contestation,
Exchange

4.1 Modes of Building Knowledge
In the case studies, four main modes of building ICTbased and spatialized knowledge were found; governmentled (all case studies), feedback from citizens to government
on quality of service delivery (K-D; Durban), working
together on projects (Durban, Cape Town), and interactive
processes on a continuous basis (Callao). Also found were
independent community-based initiatives in Guarulhos,
Chennai, and Durban (cf. Pfeffer et al. 2012).
In government-led knowledge building, departments
provide the main data input for knowledge building
(cooperation across departments is quite uneven). This
is done mainly with government provided administrative
and other government data (e.g. Census). This occurs in
all case studies.

Initiatives exist in Cape Town to cut across
administrative ‘borders’ and promote cooperation
between departments. In Durban, Area Based Management
(ABM) was an EU funded experiment bringing together
all line functions horizontally to address area based

planning and implementation, rather than these functions
operating vertically. (For example, the South Durban
Basin and Rural ABMs operated through local area offices).
In some instances, feedback or input from residents is
included in local knowledge building initiatives; these
include possibilities for feedback on quality of service
delivery through grievance procedures, or bringing up
community needs through political representatives into
GIS-based decision-making (Durban; Kalyan Dombivili).
Finally, ‘Co-production of knowledge’ by academics
and municipal officials is done through funded research
projects and ‘city labs’ such as exist in Cape Town, where
e.g. the Climate Change Think-Tank book published in
2012 includes a paper on the mapping of the coastal
edge by the municipality. In Callao this co-production of
knowledge is done on a continuous basis, and includes
other stakeholders as well. In Lima, the LIWA German
funded research project is contributing with IMP and the
environmental team of the MML as well as with SEDAPAL,
FORO and Fovida to socially construct knowledge and
management instruments.
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4.2 Knowledge Use, Sharing,
Contestation

A fourth issue concerns the limited input of community
knowledge. In Durban and Kalyan Dombivili, knowledge is
fed to the city level by councilors. In Durban input from
poorer communities is limited due to type of procedures
The use of spatial knowledge varies with the way it was followed in public participation processes, which exclude
designed and the sectors to which it was linked (see sections those without access to newspapers, radio and resources.
above). However, some issues apply generally to all spatial Knowledge from the communities is fed to into municipal
processes by the councilors, and information and knowledge
knowledge management systems found.
from the Council fed back down to communities. This is a
The first concerns the (lack of ) knowledge sharing vulnerable system, particularly since 2007 when the Ward
among line departments within municipalities, which Committees became ‘dysfunctional’.  At the end of 2012,
limit the possibilities of integrated mapping of urban the Durban Ward Committee system was being reissues and use of such mapping for more strategic forms generated and the process of electing Ward Committee
of area planning (e.g. such as used in Callao or Durban).   members started up again. This institutional mechanism
In Kalyan Dombivili the lack of information shared within will increase the democratic nature of the public
the municipality between departments (despite the participation process as all communities are represented
technical means to do so) means that the opportunity of on such Committee18. In contrast, in the finalization of the
streamlining or integrating information on social policy, ‘urban edge’ for Cape Town’s Spatial Development
on environmental issues and on revenue collection is lost. Framework, there was an intense process of negotiation
In contrast, in Durban all the main data files are on a with the public, particularly the business forum, to agree
central server and shared by all the line departments on the demarcation of this development line. Finally, this
through a Local Area Network. All departments requiring group agreed to the urban edge when they realized the
specialized knowledge build on this central data with data benefits it would have for the city. Other types of community
relevant to their function, e.g. Water and Waste and information, such as property tax information and
Planning.   In Callao a similar network works at the grievances, also shows a bias in favor of the middle-income
regional level, to provide information across municipalities groups with access to mobile phones and readiness to
and local and regional government. In Guarulhos, a joint contact municipal officers directly (Indian cities).
municipal geo-portal is being developed for limited data
exchange between departments. In India, the majority of
In grievance systems, residents’ knowledge is
projects are cocooned within their own organization, and incorporated in specific ways. In Kalyan Dombivilit and
sometimes even within the GIS department. An exception Chennai, internet connections are not pervasive enough for
is the case of the Utility Mapping Project supported by it to serve as general platform for feedback. However, the
NIC around a common metadata definition and sharing use of mobile phones does provide such a perspective.
of base maps.
A fifth issue is the discussion on GIS as providing
The second concerns the relations with the private ‘objective knowledge’ on which to base decisions (i.e. valid
sector. Exchanges can be limited and contested also in the and reliable knowledge). In Durban, the Infrastructure Unit
relation with the private sector working as consultants to promotes GIS as an ‘objective’ form of knowledge which
local government. In Kalyan Dombivili, private consultants allows for the location of facilities and prioritizing of service
can analyze the data, a capacity lacking among the provision free from the influence of politics. However, it
municipal staff. In Durban, influential GIS consultants are relies on several assumptions concerning such databases
commissioned to analyze spatial data. They provide for the which need to be checked in practice; namely, the validity
of the indicators used in the databases to reflect the issues
ability to use the knowledge to better advantage.
concerned, the reliability and accuracy of the data input to
A third issue concerns the extent to which staff in the databases, and the extent to which such data inputs are
various organizations providing inputs to digitized spatial maintained on a regular basis, so that they reflect as much
databases can undermine the potential transparency of as possible actual situations.  In Indian slum mapping, the
such systems. This applies particularly in situations in question of eligibility to be on the list of acknowledged
which KM systems include monitoring systems of residents is a major hurdle; this remains a very political
payments by citizens or others, and staff input records of question, and the ‘objectiveness’ of GIS-based databases is
such payments.  Existing systems of kickbacks, reduction determined strongly by such a priori situations.
of payments, and other forms of corruption are
threatened by ICT-GIS, and therefore their introduction
18 K. Geesink’s Master thesis fieldwork shows that this
or correct use is resisted.
process still is uneven for local communities in Durban.
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5

Implications for the Future: Using (Participatory)
Spatial Knowledge Management (SKM) for Urban
Sustainable and Resilient Development

In this last section we examine more speculatively what
the contributions in the future can be of SKMS to the
substantive domains of urban development that we are
examining in C2S – namely, economic growth patterns,
substandard settlements and their mobilization, and
water governance as major representation of urban
environmental risks (together forming sustainable
development in cities).  
We consider SKMS a strategic instrument for urban
development, together with participatory processes and
financial devolution (or autonomy). Participatory processes
are incorporated in recent discussions under the heading
of resilient (urban) development.
Resilience has become part of an international
environmental policy discourse (Evans, 2011). It is used
here to examine the potential contributions of using ICT-GIS
in cities (ICLEI 2011). Resilience can be defined as “the
capacity and ability of a community to withstand stress,
survive, adapt, bounce back from a crisis or disaster and
rapidly move on. Resilience needs to be understood as the
societal benefit of collective efforts to build collective
capacity and the ability to withstand stress” (ICLEI, 2011).
Urban resilience is “the societal benefit of these collective
efforts to build capacity in society, and develop the ability
of systems and communities to withstand stress and rapidly
move on” (ICLEI, 2011).
Two important issues are included in this definition:
first, the recognition that urban development processes
can be uneven, and include sudden shocks rather than

smooth trends over time and second, the strength that
social networks can provide to support collective and
participatory learning to increase community resilience
(Hordijk and Baud 2011). Very important are the
development of social capital and ‘horizontal networks’
for social learning (Adger et al, 2005). A city and its citizens
need to understand their vulnerabilities and strengths.
This is particularly so in the case of poorer communities
who need to have knowledge of their vulnerabilities and
the mechanisms in place for recovery in the face of the
risks they face. The building of community resilience is
thus reliant on accessible and relevant (spatial) knowledge.
ICT-GIS systems can be a way of increasing community
resilience against risks through access to and building up
of knowledge.
Spatial knowledge management (SKM) was defined at
the beginning of the report as a configuration of 1)
discourses about spatial knowledge management, 2) actors
producing and using spatial knowledge in their work
processes, 3) the coalitions and networks among actors,
including power relations and contestations, and 4) the
spatial knowledge platforms and products which are
produced and utilized (ICT-GIS-based products; maps) and
5) the changes in processes and outcomes resulting from
the use of (digitized) spatial knowledge.   The extent to
which SKM includes participatory processes was part of our
question. In the table below, some tentative conclusions on
how SKM is developing are drawn, as hypotheses to further
study in the case study cities within C2S, linking ICT-GIS
processes more integrally to the domains being analyzed in
the other WPs.

21

I. Emerging Issues from the Case Studies

Figure 5: Spatial knowledge management configurations in cities: dimensions and processes
SKMS

Economic growth

Substandard settlements/
poverty

Water governance (envir.)

Types of knowledge
included

Private sector knowledge,
technical-economicfinancial information,
political information

City planning information;
zoning, redevelopment goals,

Technical drinking water
info; information on water
consumption; economic
info, political information

Plans for zoning, land use,
and ‘vision’ plans; various
databases are utilized
(trends)

Spatial plans made without
acknowledging existing
situations on the ground

Water networks main
spatial data;

PPPs in mega-projects;
private consultants; rarely
local community knowledge
included

Developers and city officials
included in redevelopment
plans of ‘slums’; local
inhabitants often not
aware, or only leaders
aware

In Callao stakeholder
workshops including
expert, community
representatives, academics;
South Africa includes
business community

Spatialisation of data
bases

Knowledge-building
processes

embedded-political
knowledge; embeddedtechnical knowledge

water sourcing, waste
water disposal

K-D technical expertise
(private sector) and political
stakeholders;
variety of stakeholders in
Tiete Park plan, Guarulhos
Organization and
management:

Information and plans
tightly controlled; no
transparency wanted by
developers; accountability
towards own company,
shareholders, higher public
authorities

Slum boards; politicians,
local leaders;

Political priorities (setting)

Coalition of public
authorities ‘visioning their
city’; mega-projects

Resettlement goals, slumfree cities; international
programmes; mega-events
as catalytic situation

Water for all; reducing
environmental risks, from
water; maintaining water as
resource

Participatory processes

Processes with local
inhabitants limited;

Limited, unless mandates
by financing organizations

Scenario-building processes
in Lima

Transparency,
accountability
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Little transparency towards
inhabitants, little
accountability towards
inhabitants

Broader networks of
stakeholders; accountability
variable but usually more
inclusive of local
communities; transparency
variable
NGOs as mediating
organizations
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Appendix 1:   Map of Chennai borders redrawn
		         (Source: Chennai policy brief 2012).

Legend
I  -   Zone
        City Area
1  :   Ward No
Source: Chennai Municipal
Corporation, 2012.
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1

Introduction

The eThekwini Municipality (EM) has a very well
developed GIS system. The main goals of putting an ICT-GIS
system in place are for strategic planning and providing
strategic information to policymakers as well as providing
information to citizens.(See Appendices 1 and 2 for
characteristics of the ICT-GIS-based products/initiatives
discussed in this report).
Corporate GIS offers citizens the opportunity of
accessing a range of GIS data via Data Downloads, e.g.
cadastral data, boundaries, wards, health facilities, social
services, geology informal dwellings and others; metadata;
Surveyor General diagrams and GIS data files19. Citizens
can also access GIS maps of their properties and roads and
are able to print these maps.
It is interesting to note that over 60% of municipalities
in South Africa do not have GIS systems as decision support
systems for planning and service delivery (Mabindla,
9/10/2006).
The main actors involved are the eThekwini
Municipality (EM) and the consultants they commission
to produce plans and maps. There are a range of
consultants, including town and regional planners, urban
design, engineering, environmental and GIS professionals.
In the Durban case study the Northern Zone of the city
has been selected as the study area and therefore the use
of ICT-GIS in this area will be the focus. Data is provided
to consultants via DVDs as the data layers are too large
to send electronically. Basic background, spatially
referenced data and maps can be sent between Units via
the Intranet but not publicly.
The only known community GIS is that of the South
Durban Community Environmental Alliance (SDCEA). It has
a simple GIS system and produces maps of the South
19
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http://citymaps.durban.gov.za/internetwebsite/index.html

Durban Basin describing the localised impacts of air
pollution in the form of complaints and incidence maps (see
Ranta, 2012; Scott, 2011).
The University of KwaZulu-Natal has a GIS Unit in the
discipline of Geography, which trains students in GIS
and is used for research being undertaken by staff of
the University 20.
The large land owning company of Tongaat Hulett does
undertake development planning but uses the services of
consultants. They commissioned SSI to draw up the
Verulam-Cornubia Local Area Plan for them (SSI, 2011).
The eThekwini Municipality has played by far the most
dominant role in setting up the ICT-GIS system in the
municipality and supplies the basic layers of GIS data to the
consultants it employs. For example: the company SSI was
commissioned to create the Verulam-Cornubia Local Area
Plan and would have been given the data on DVDs. There
are a large and growing number of GIS professionals being
employed within the municipality.  Epstein (Town Planning)
notes that this department will no longer employ qualified
town planners who are not also qualified in GIS.
The Corporate GIS is the central GIS service supplying
any necessary GIS data to individual departments, which
have developed their own more specialised GIS systems.
Units in the municipality that have developed their own
systems to satisfy their specialised needs include: Water
and Waste; Town Planning and Environmental Planning and
Climate Protection branch within the Development
Planning and Management Unit; Engineering and Survey
GIS which the public can visit to access hard copy maps.
20

A study of citizens’ perceptions of using waterless urine
diversion toilets in the peripheral areas of eThekwini
Municipality was undertaken by D. Scott and the results
mapped with assistance from this GIS system.
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The Water and Waste Unit was an early adopter of GIS
(somewhere in 2000/2001) and is very confident in its data.
This department is responsible for bulk infrastructure, for
making projections for the infrastructure system (‘where are
demands for new infrastructure?’) and plans
comprehensively from plan to detailed level (very detailed
drawings). eThekwini Municipality has won numerous
awards for its pioneering work in water and sanitation
where it has analysed service provision using GIS analysis.
GIS is used intensively in these efforts (Gounden et al, 2006).
The eThekwini Municipality has established the Municipal
Institute of Learning (MILE) (http://www.mile.org.za/Pages/
default.aspx) as a space of knowledge exchange. The
Institute aims to stimulate “municipal collaboration to
enhance local government practitioner capacity, and as part
of the municipality’s knowledge-management strategy to
position Durban as a Centre of Learning”.
The eThekwini Municipality has signed a Memorandum
of Understanding with the University of KwaZulu-Natal
regarding research to be undertaken in the Municipality.
This new initiative has been put in place by the eThekwini

University Committee and facilitated by MILE has been
kick-started with a conference in September 2012 where
the University researchers showcased their work in the
municipality at a conference.
The main ITC-GIS initiatives for urban development have
been driven by the municipality and are described below.
This report focuses particularly on the municipal boundary
demarcation; the use of GIS in Spatial Development
Planning in the Planning Branch (because it links to WP2),
and infrastructure provision in the Housing and the
Engineering Cluster (linked to WP3).
Departments not only react to requests of Corporate
Policy Unit, but also initiate their own data collection based
on knowledge gaps. (Figure C1.1 shows an organogram of
the eThekwini Municipality)
In addition to the main Units, the offices of the
Geographic Information and Policy, the office of the
Ombudsman and Head of Investigations, the office of the
Auditor and the office of International and Governance
Relations fall under the Office of the City Manager.

Figure C1.1: Organogram of eThekwini Municipality
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2

Boundary Demarcation

As part of the country’s spatial restructuring in the post- highly sophisticated GIS mapping system employed. The
1994 period, all of South Africa was spatially restructured Municipal Demarcation Board made use of consultants
by the Municipal Demarcation Board into ‘wall to wall’ at a relatively low rate to produce the municipal maps.
municipalities within the terms of the Local Government Data World was the consultancy appointed which used
Transition Act of 1994. This process removed the boundaries data from Statistics SA, Project Viability and from the
of the existing race-based municipalities and replaced them eThekwini Municipality (Cameron, 2004). The
with Transitional Local Councils presiding over new Demarcation Board actually won a prestigious award
municipalities, which included both the former urban and from Environmental Systems Research Initiative (ESRI)
rural areas. As a result 1260 local authorities were Annual Conference in California in 2002 (Cameron,
disbanded and 843 new municipalities were created in their 2004). Cameron argues that the MDB could not have met
place (Giraut and Maharaj, 2002). This process was one of its stringent deadlines for the whole country without the
the most important initial steps towards transformation commendable work done by Data World.
(Cameron, 2006). The redrawing
of the municipal boundaries for
EM was completed in 2002 and
Figure C1.2: Municipal Demarcations in the Durban Municipal Area from
included a large portion of peri1996-2000 (Source: Giraut and Maharaj, 2004, 18)
urban land under communal
tenure. The EM was originally
Phepthetha
opposed to the expansion of the
Qadi
municipality due to the high cost
Shangase
of servicing and policing in
deprived peri-urban areas. The
municipal area had increased by
Inanda-Ndwedwe
931 square kilometres and 229
742 additional people (36 388
households) and it was evident
that the 2002 budget did not
Westville
cover the provision of services to
the
newly
incorporated,
economically deprived periurban areas (Giraut and Maharaj,
2002). Figure C1.2 shows the
alternative boundary proposals
Umbumbulu
Magabeni & Folweni
before 2000.
While the “political geography
of apartheid” has been largely
eliminated at the macro-scale
in the country, within the EM
there is still the “challenge to
reduce the socio-spatial and
economic inequality” which is
still very high (Giraut and
Maharaj, 2002, 39). The
boundary drawing process,
which
included
public
participation, was successful
and efficient because of the
28

Macala &
Mkhanya

Unicity Final Boundary
Durban Metropolitian Area Boundary (1996)
.
Proposed Unicity Committee Boundary
(25/08/99)
Proposed Demarcation Board Boundary
(20/12/99)
Proposed Demarcation Board Boundary
(22/11/99)

2  Boundary Demarcation

However, the use of GIS was criticised by the public for
using nationally generated statistical data as a basis for
drawing  municipal boundaries. Communities complained
that using GIS was a ‘top-down approach’ which was unable
to integrate local conditions into its calculations and hence
the boundaries that were drawn (Cameron, 2004). Figure
C1.3 shows the current eThekwini boundaries.

The mapping of the geography of poverty and
inequality is one of the most important uses that the EM
has employed GIS for as a means of informing strategic
decision-making in housing and service delivery
(Breetzke, 2009).
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3

The Production of the City’s Spatial
Development Framework

This section describes the use of GIS in producing the
municipal Spatial Development Framework. With the postapartheid boundaries of Durban21 in place, the city’s first
Integrated Development Plan (IDP) was produced in 2002.
Accompanying the IDP was the first GIS-based Spatial
Development Framework (SDF) meant to spatially
represent the intentions of the IDP. The first SDF showed
clearly the recent trend of city expansion to the North over
the past 2-3 decades. (Figure C1.4 shows the 2008 SDF –
note the arrow pointing north).
Based on the municipal SDF, four Spatial Development
Plans (SDPs) have been produced for the city: the North,
South, West and Central (Figure C1.5 shows the subregions of the municipality and Figure C1.6, the
Northern SDP).
The main trajectory of growth in the city is to the
North, where the King Shaka International Airport and
the Dube Trade Port have been constructed and
completed by 2010. Figure C1.7 shows the development
corridors on the North Zone; the coastal, urban and
agricultural corridor.
These SDPs indicate the city’s development priorities
over the next 20 years and indicate development
opportunities. In so doing, they direct future
development and investment in a particular path. They
are also the highest level in a hierarchy of plans and
guide local level planning.
Figure C1.8 shows the hierarchy of plans and Figure C1.9
shows the current 2011/2012 Spatial Development
Framework. Figure C1.10 depicts the Spatial Development
Concepts used in the creation of the SDF.
The simplified spatial development concept map in
Figure C1.10 shows the city focused on the CBD of Durban
around the port as an area of major investment. However,
it also shows that the areas of major investment lie in the
south in the South Durban Industrial Basin, west in the
Cato Ridge area and to the north in the Dube Trade Port.
The thick blue line shows the ‘urban development line’ or
‘urban edge’ within which all but about three urban
investment nodes lie. The purpose of this line is to promote
a more compact, efficient and sustainable urban form. The
21

30

Known as the eThekwini Municipality since 2002.

line corresponds to the outer limit at which the city can
provide waterborne sewage, i.e. the edge of the bulk
infrastructure delivery. This line corresponds more or less
with the former Durban Metropolitan Area boundary (see
Figure C1.2). Due to the location of the large area of periurban settlement on the periphery of the municipality, the
application of the urban development line is not as simple
as it is in Cape Town.
Figure C1.10 also shows that the area inland of the
most developed part of the city to the north, west and
south is termed a ‘rural development’ area, with a
number of planned rural development nodes and many
areas of environmental sensitivity. These areas are periurban areas mostly under traditional leadership. BThe
largely informal nature of these areas, and the fact that
they lie outside the urban development line, have led to
the adoption of alternative methods of service delivery
to these areas.
When the SDF of 2008 (Figure C1.4) is compared with
the 2011/2012 version, it is clear that the UDL has been
redrawn to the north to incorporate the King Shaka
International Airport and its surrounding Dube trade port.
The growth and development in this corridor has been
accelerated by the development of this megaproject
located in the north of the city. A large -scale ‘new town’
development, with a substantial state housing
development component, Cornubia, is also being planned
for this area.  The location of the new airport and trade
port to the north of the city beyond the UDL meant that
development had ‘leapfrogged’ over the UDL to this
peripheral location in the municipality. A consequence is
that the municipality has had to significantly expand the
infrastructure to serve these new developments, which
has meant large municipal investments and budget
allocation in this area. The UDL has therefore been
extended north to include these developments.
The North Zone of the municipality therefore contains
two megaprojects (the Dube Trade Port and Cornubia), a
new form of housing development, characterised by
existing low cost and informal housing projects;
environmental risk issues both in terms of demand and
supply of resources and environmental degradation;
climate change threats and opportunities; and many layers
of spatial planning processes that are shaping, and
attempting to shape, the future of the city in this zone.

3  The Production of the City’s Spatial Development Framework

Figure C1.4: Spatial Development Framework (2008)
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Figure C1.5: Four sub-metropolitan areas of the
eThekwini Municipality

Figure C1.8: eThekwini Hierarchy of Plans
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Figure C1.7: Development corridors in the North Zone
(ISS, 2011)

3  The Production of the City’s Spatial Development Framework

Figure C1.6: The North Spatial Development Plan (NSDP)

NORTHERN SPATIAL DEVELOPMENT PLAN
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Figure C1.9: Spatial Development Framework (2011/2012)

REVISED SPATIAL DEVELOPMENT FRAMEWORK 2012/13
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CATO RIDGE LOCAL AREA PLAN WAS APPROVED
BY ECOD ON THE 7 JUNE 2012 AND
WILL BE ADOPTED BY COUNCIL BY 30 JUNE 2012.
UPDATES ON CATO RIDGE WILL BE REFLECTED
ON THE 2013/14 SDF REVIEW.
FOR FURTHER INFORMATION ON CATO RIDGE LAP
CONTACT THE FRAMEWORK PLANNING BRANCH 031 311 7159
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Figure C1.10: The Spatial Development Concept

Figure C1.11: Detail of the VerulamCornubia Local Area Plan
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Harrison et al (2009) propose that the spatial discourse
developed by the academics involved in the UCT Planning
Department and Urban Problems Research Unit, consisting
of nodes, corridors and urban edges, continues to
dominate planning in post-apartheid South African cities,
including Durban.  This discourse shifted in the 1990s to
include the influence of the neoliberal discourse of
competitive, managed cities through the implementation
of the GEAR policy in 1996 in South Africa. Here the
influence of the market in determining the spatial form
began to emerge. Examples of this are the “private-sectordriven, upmarket, commercial and residential” gated
developments such as Gateway in Durban and Century
City in Cape Town. Lured by the promise of income from
the high rates many municipalities have allowed these
developments to go ahead, irrespective of whether they
conformed to local development plans or not. The spatial
discourse has been diluted with the introduction of the
IDP as the dominant planning tool in municipalities today.
Harrison et al, (2009, 139) maintain that with the demise
of spatial planning discourse, the discourse of ‘integration’
“is the leitmotif of post-apartheid planning [..] and is used
to refer to social integration, spatial integration,
institutional integration, policy coherence and the
integration of planning and other governance processes”.

Framework Plan as a mixed use zone including low income
housing (Sim et al, 2012) linking it to their existing
development of Umhlanga Ridge-Mt Edgecombe. At the
same time, the EM appointed SSI planning consultants to
produce a Local Area Plan (one of the hierarchy of plans
of the City). These were approved by Council Committee
on same day, despite their misalignment.

With regard to the Northern corridor of eThekwini,  a
wide range of actors (the state, private sector, NGOs,
CSOs and civil society) are actively shaping development
in this zone through the discourses they construct and
the spaces they produce. The north corridor represents
a space of entrepreneurial governance where publicprivate partnerships are being used to fast track
development in a zone considered to be the ‘competitive’
development space of the city. Much of the development
is ‘greenfields’ development, which sets this case study
in contrast to the City of Cape Town case studies, which
are brownfields developments.

The national government’s pro-growth/pro-poor agenda
is being played out through the development of the
Cornubia ‘integrated human settlement’ although the propoor aspect has been ‘watered down’ through the
application of the noise zone – reduction in residential
component of development. The dominant discourse
remains the spatial discourse of nodes and corridors but
threaded through with issues of transformation and
housing the poor, as well as the pro-growth agenda of
Tongaat Hulett. Through this process of plan development
and the associated public participation processes,
spatialized knowledge has been produced. This process has
been dominated by the relative power of key stakeholders
over different issues as reflected in the abstract spaces
represented in the plans, and shifts over time. Certain
concepts (abstract forms of knowledge) dominate, such as
the mitigation of the noise impact; the dominance of nodes
and corridor structure of the plans; the pressure to develop
a node of low income housing in the north as part of the
pro-poor agenda; and the ever present pro-growth
imperative to attract investment, create jobs and make
Durban an attractive and competitive global city. Once
implemented these concepts impact on the everyday space
of the lived world.

It is interesting to note that two separate plans have
been developed for the Cornubia mixed land use
development in the northern corridor (Sutherland, et al,
2011; Sim, 2012). These are the Verulam-Cornubia Local
Area Plan (SSA, 2011) (Figure C1.11) and the Cornubia
Framework Plan (Iyer, 2011) (Figure C1.12).
A comparison between land use maps presented in the
Cornubia Framework Plan and the Verulam-Cornubia
Local Area Plan reveals that these two plans have been
produced by two different actors but have both been
approved by the eThekwini Municipality. Seeing that the
Cornubia land belonged to the powerful landholder
Tongaat Hulett Developments, they appointed a
consultant, Iyer and Associates, to develop the Cornubia
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They are misaligned in relation to the location of
commercial node/town centre and the neighbourhood
centres; and the location/extent of business/office park
(Sutherland, et al, 2011). However, there is alignment
around densities, open space, the major road network, the
mix of housing typologies, and the public transport oriented
nature of the development. There has been pressure from
a range of actors, each with their own interpretation of
what the Cornubia mega-project should consist of, and this
has changed the plans over time and the final decisions are
still in state of flux.
When the EIA was undertaken for developing the uShaka
International Airport, the assessment included a set of
noise contours. This has been a powerful structuring tool,
as housing development is not allowed to be located within
the 45db contour line (Sim et al, 2012).

With regard to public participation, consultants drawing
up Local Area and other Plans are mandated to record
outcomes of public participation as part of the planning

3  The Production of the City’s Spatial Development Framework

Figure C1.12: The Cornubia Framework Plan (Iyer and Associates, 2011)
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process. (See SSI, 2011, as an example of a Stakeholder
Engagement Report). A range of public meetings and key
stakeholder meetings were held during one week for the
Northern Corridor local plans to be discussed and obtain
public input (SSI, 2011). The public are presented with the
completed draft plans, which do not allow input from the
beginning of the planning process. In the SSI (2011) report,
members of the public complained that the meeting was
not well advertised and many ordinary people were not
able to attend.

4

The Spatial Development Framework and Spatial
Development Plans are commissioned by the municipality
and then anchored in the Development Planning Unit in
their GIS system. They are developed iteratively through
deliberation in a Committee with representatives from all
units in the municipality unit adopted and then sent to
Council for approval (Epstein). Other plans in the planning
hierarchy, such as the Land Use Management Plans and
Local Area Plans, are also produced by consultants whom
the municipality commissions.

The Demarcation of Ward Profiles and the
Inclusion of Community Data

With the production of the first IDP in 2002, the
boundaries of the city were established and ward
boundaries were finalised. There are now 103 wards in
Durban. The municipality set up what were known as the
‘Big Mama’ workshops through the Corporate Policy Unit,
which were attended by representatives of the
geographically based participation processes (councillors
and ward committees) for each ward in the city as well as
sector-based participation processes (NGOs and businesses)
with which workshops had been held (eThekwini
Municipality, 2004: 85). The ‘needs’ of the ward were
presented mainly by the councillor who provided a very
parochial set of needs in order to control his ward and
maintain support of the community (KB).
The city acknowledges that “active citizen participation
is time-consuming, costly and demanding” “erratic and
event-dependent” (eThekwini Municipality, 2004: 83, 86)
and in the subsequent IDP reviews much lower levels of
participation have occurred. Breetzke (interview) notes
that these original workshops in 2002 used a ‘blue sky’

approach which was an open ended way of asking residents
and groups what they needed with little consideration of
the technical implications (eThekwini Municipality, 2004:
87). These processes therefore provided few useful outputs
and have been replaced by the Infrastructure cluster’s more
strategic approach implemented during the IDP (2007/2008)
review process. The main ward issues, identified per ward
by the councillors in the earlier process, were represented
to the Ward Committee and then ‘interrogated’ and
‘implementable solutions’’ proposed. Breetzke (interview)
states that the profiles are being re-worked to be “more
palatable, less technical and more socially acceptable”.
Summarised versions of the Ward Profile and a map of its
location are available online22 and are frequently updated.
It was deemed important to ‘get the ward profiles into the
public and political realm’ (KB).  See Figure C1.13 for the
map of Ward 58 which is available online. The profile also
reveals that the interventions necessary in Ward 58 are:
income generation; skills development; poverty reduction;
health services and job opportunities.

22

38

The profile includes: demographic data; housing services &
facilities; social backlogs; capital spend in the Ward and the
ward priorities.

4  The Demarcation of Ward Profiles and the Inclusion of Community Data

Figure C1.13: Map from the online Ward Profile of Ward 58.
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5

The Construction of the 17 Zones of eThekwini
Municipality

In order to plan infrastructure and allocate budgets more
effectively it was decided by Council to cluster the wards
(5/6 wards) to create 17 Zones in the eThekwini Municipality.
The Infrastructure cluster was responsible for this. It is a
view of many that the Zones are political constructions in
order to allow for the domination of each zone by ANC
councillors (KB). The argument is that the zones allow for
planning at the sub-regional level rather than having to deal
with the parochial politics at the Ward level. Breetzke
proposes that the zones provide a vehicle to ‘budget
spatially and localise the IDP’. Once delineated, it was then
possible to aggregate the ward data and create zone

Figure C1.14: The 17 Zones of the
eThekwini Municipality
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profiles, particularly profiles of need. The Zones are
currently the spatial unit through which the abolition of
apartheid spatial planning, social backlogs, economic
programmes, employment and poverty reduction are being
tackled. Planning and budgeting in the city is now geared
to meeting the developmental priorities of each Zone. This
is undertaken by an analysis of the need in each zone in
relation to the current budget allocation. Figure C1.14
portrays the 17 Zones in the eThekwini Municipality.

6  Mapping the ‘Geography of Deprivation’ in the Municipality: G2G, Infrastructure Cluster

6

Mapping the ‘Geography of Deprivation’ in the
Municipality: G2G, Infrastructure Cluster

The GIS analysis of population, service and socioeconomic data has enabled the EM to provide a graphic
portrayal of the deprivations existing in the city by Zone.
The maps provide clear signals of where needy communities
are located and this provides the basis of strategic decisionmaking regarding the infrastructure interventions made by
the municipality and where it invests its budget. Breetzke
notes that the use of ‘hard data’ provided by the GIS
analysis reduces the political wrangling over the allocation
of the budget across the municipality with its 103 Wards
and 700 informal settlements – “We like evidence-based
planning”. In this way scarce resources can be more
efficiently targeted to areas of
need. However, the municipality
cannot do this without ‘genuine
local community engagement’
and a social compact with the
communities (KB).

Figure C1.15 shows the spatial location of deprivation via a
composite index, derived from the combination of the indices
of unemployment; income; GDP; infrastructure backlogs; and
social facility backlogs (EM, 2012b). The figure shows that
Zones 7, 8 and 14 suffer from the greatest deprivation.
The greatest backlogs across the board are in informal
settlements close to the built up area of the metro on either
side of the UDL. Once the budget is allocated, this can also
be graphically portrayed by zone. Figure C1.16 illustrates
the facility to show the allocation of budgets per spatial unit
(2012/2013).

Figure C1.15: The ‘Geography of Deprivation’:
A composite index of
developmental needs (EM, 2012b)
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Figure C1.16: Capital Budget per Ward: 2012/2013 (EM, 2012b)
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The Use of Spatial Models for the Location of
Physical Infrastructure

7

The Infrastructure Cluster has developed two models as
tools for strategic decision-making: the access to services
model and the cost surface model. Both tools provide the
basic spatial information for decision-making regarding the
location of infrastructure.

7.1 The Access to Services Model
The Infrastructure cluster has developed, with the help
of the CSIR23, a hierarchy of 27 nodes consisting of the
following levels:
a.

The CBD

b.

Four sub-regional nodes

23

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

c.

Specialized Nodes such as Gateway, Sibaya, Pavilion

d.

Sub-Metropolitan Nodes

e.

Local Area Nodes

f.

Rural Nodes

g.

Recreation and Tourism Nodes

These nodes always have a mixed use but will have a
primary character (e.g. business or shopping) and are
classified according to their dominant function. The
hierarchy of nodes is based on “catchments of people and
how they drain towards nodes” (KB). (See Figure C1.17
showing the catchments surrounding the node derived
through the analysis of population density data).
Figure C1.18 shows the depiction of the higher-level
investment nodes within the denser urban area lying within
the urban development line. This analysis forms the basis
of the eThekwini Urban Spatial Agenda. It is proposed that

Figure C1.18: eThekwini Urban
Spatial Agenda:
Investment in
higher level nodes
within UDL
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Figure C1.17: Catchments of level 1-5 nodes
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GAP and affordable housing have to be located near these
nodes which have a concentration of social services and
facilities. Figure C1.15 illustrates the main investment
nodes in the metropolitan area within the UDL.
When social facilities are planned for the city, the
hierarchy of nodes is employed to determine the location
of the facility using GIS. The proposal is that development
should cluster around the nodes. As Breetzke states:
“For Infrastructure Planning we do a GIS exercise to
determine the priority areas for a particular land use.
We ask the different departments to rank the 27
nodes and we produce a hierarchy of nodes (for that
land use). The Environmental Department will only
rank nodes from 1-3 so they get left out in this process.
With climate change we remove the coastal nodes
from the hierarchy” (KB)
Figure C1.19 shows the hierarchy of social facility nodes
and Table C1.1 shows the current accessibility of eThekwini’s
residents to social facilities:
The Engineering cluster commissioned the CSIR to
develop a Service Access Model to “direct and spatially
locate the city’s investment in social services and facilities”
in a ‘transparent’ manner. Green et al (2009) state that:
“Advanced computing technologies which support
GIS-based analysis, together with the application of
the Service Access Planning approach developed by

the CSIR, have been significant contributors to an
effective and integrated means of identifying and
eradicating facility backlogs, and developing equitable
and defensible facility investment plans in postapartheid South Africa”.
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 aim is to cluster services in nodes and
along corridors. It therefore provides quantitative
information to aid decision-making and in so doing moves
beyond the conceptual planning of the SDPs. Breetzke
(interview) argues that “it is so important where you locate
housing as this will impact on the cost of living” of the
household in terms of their payment for travelling to gain
access to the range of services.
Table C1.1 indicates the inequality in access to facilities
in eThekwini Municipality (i.e. the need) and with the
application of the model; Figure C1.20 is able to portray the
optimum future locations of facilities and services in
relation to these needs. This modelling provides an
‘objective’ tool for allocating resources in an environment
where there any many competing needs and limited
resources (Green et al, 2009). Prior to the use of this tool,
the “influence of the ward councillor” and the needs of the
community had driven the allocation of facilities. Therefore
the louder the ‘voice’ of the councillor the more likely it was
that facilities would be built in his/her wards. The Service
Access model adopted is based on GIS-based accessibility

Table C1.1: Current levels of accessibility to essential services in the municipality (eThekwini Municipality 2012b).
Current accessibility

Accessibility after new
‘big impact’ facilities

No. of proposed new
‘big impact’ facilities

Clinic

56%

93%

19

No.

CHCs

56%

93%

7

No.

Fire Stations

72%

85%

8

No.

Primary schools

83%

100%

20

No.

Secondary schools

77%

99%

21

No.

Libraries

70%

92%

11

No.

Sports Fields

91%

91%

0

No.

Cementries

-

-

-

Ha

Police Stations

?

?

?

No.

Essential Facilities

Subtotal

86
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Figure C1.19: Hierarchy of Social Facility Nodes

Durban CBD
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analysis. The data requirements for the analysis are: a
detailed population layer to determine need; the transport
network to gauge accessibility; and the capacity of each
facility to determine supply (Green et al, 2009). Green et al
(2009) provide a detailed description of the location of
community halls in eThekwini Municipality. Here the
procedures used for catchment area analysis, proximity

counting and optimisation are described. The municipality
proposes that the social facility node hierarchy will attract
investment and lead to these nodes becoming the nodal
structure of the city.
Undertaking a GIS-based service accessibility analysis,
Figure C1.20 forecasts the needs for facilities in the city.

Figure C1.20:  Optimised locations for new facilities: 2008 (eThekweni Municipality 2012b)
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Figure C1.21: The location of Sizakala centres indicating the areas without services: 2010 (eThekweni Municipality 2012b)
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A further example is the determination of the Sizakala24
centres which are customer care centres which provide
access to municipal services (Figure C1.21).
The model allows the municipality to gain a detailed
understanding of the provision of social services in the city
and be able to locate the areas of need and the areas of
over-supply. Based on this it is possible to formulate a plan
over the next 5-10 years to provide adequate access for all
citizens to the full range of social services (Green et al.
2009). Towards this goal, the Engineering cluster and other
social service departments have completed a full
assessment of social facilities in the city. Facilities analysed
include “primary health care, fire stations, community
halls, libraries, sports fields, indoor sports halls and stadia,
swimming pools, parks, Sizakhala centres and primary and
secondary schools” (Green et al. 2009).
A model has been developed that matches the demand
for facilities based on population density and distribution,
with the supply of social services based on spatial location,
capacity of service and the levels of accessibility based on
public transport travel time.

years to achieve; and at 10000 per annum it will take 40 year
to house these families. Figure C1.22 shows the location and
extent of informal dwellings in the city (red) in relation to the
main employment areas (blue).
The Housing Branch is using the Cost Service Model to
make decisions on where to locate the formal housing,
based on the cost of the services for each location. In the
past, public housing was located all over the city depending
on political pressure to deliver housing, and then
infrastructure would follow. Many of the sites were in
peripheral areas attracting great infrastructure costs.
National government pays for the top structure of housing
and the Municipality pays for the bulk infrastructure. With
the use of the Cost Service Model, decisions can be made
that greatly reduce the cost per unit. This also serves to
promote a compact city as it is much more expensive to
service housing on the periphery. Figure C1.23 shows the
Urban Development Line; the red shading depicts the cost
of bulk infrastructure delivery with pale red showing lower
delivery costs shading to dark red which represents the
highest delivery costs per parcel of land. The figure shows

7.2 The Cost
Service Model
The eThekwini Municipality
commissioned the CSIR to develop
a Cost Service Model to predict the
cost of servicing any piece of land
in the city. Thus decisions related to
the location of any facilities in the
city can be made with knowledge
about the infrastructure costs.
The Housing Branch is responsible
for the delivery of housing in the
metropolitan area and has a
mandate to construct RDP housing
with funding from the national
government. National policy
decrees that all informal houses will
be replaced by formal RDP housing.
However, in 2011 only 6000 formal
RDP houses were delivered and
there is still a backlog of 410000
houses. At a rate of 5000000 per
annum, housing delivery will take 80
24

Figure C1.22:
Informal Housing in eThekwini
Municipality (red) and main
employment areas (blue)
(eThekwini Municipality, 2012b).

Sizakala means ‘get help’ in Zulu.
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that the cost of service delivery is relatively lower within
the Urban Development Line, and with distance to the
periphery of the municipality, becomes more expensive.
It is proposed in the 2012/2013 IDP that the UDL
promotes a “more convenient, compact, efficient, equitable
and sustainable settlement form” (eThekwini Municipality,
2012b) as it demarcates the spatial limit of development
according to the infrastructure availability. As the city grows

8

Interim Services Delivery: Engineering Cluster:
G2G

One of the main Strategic Focus Areas of the 2012/2013
IDP is to meet infrastructure and household service needs
and backlogs (eThekwini Municipality, 2012a). The main
goal of the housing strategy of the municipality is to
continue relocating households from informal housing to
formal RDP low-income housing in terms of the national
housing policy. The KwaZulu-Natal Department of Human
Settlements funds the subsidies for low-income households
who are first time homeowners (eThekwini Municipality,
2012a). The municipality aims to deliver 7200 low-income
houses in 2013 and approximately 32000 by 2016/17.
Where possible, the housing is built in situ to minimize the
disruption of community networks.
This housing provision is supplemented by a programme
to provide interim services to those informal settlements not
likely to be resettled in the near future. Roughly one third of
the Municipality’s population of 3.5 million reside in informal
settlements. The Engineering cluster is responsible for the
delivery of infrastructure to informal settlements in the
metropolitan area. Figure C1.24 shows the location of
clusters of interim service delivery sites (green).
Interim services delivery is a national programme and
the government plans to construct 400000 of these interim
service sites nationally by 2016 to address basic health and
safety issues (eThekwini Municipality 2012b). The argument
is that it is inequitable to spend all the funding to provide
housing for relatively few households, while many more are
living in informal settlements with no services (KB). The
Engineering cluster is responsible for delivery of
infrastructure to the 410000 households in informal
housing in the metropolitan area who have no services
(90000 are rural where an alternative service is provided).
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and expands, this line will move outward also. The UDL thus
allows for enhanced integration in decision-making across
the municipality (Breetzke 2009) supporting the discourse
of ‘integration’. It is a line that assists the municipality in
managing the growth of the city and achieving its ‘density
targets’. At the same time the UDL functions to contain
urban sprawl and in so doing protects the agricultural
resources in the urban periphery upon which many
households rely (EM, 2012a).

The focus is thus on the delivery of interim services and
to deliver these as quickly as possible to as many settlements
as possible instead of “providing a high level of service to
only a small number of selected settlements” (eThekwini
Municipality, 2012b). The services are delivered only to
those settlements designated to be upgraded in situ in
more than three years’ time and are in the city’s Housing
Plan. GIS-based analysis is undertaken to prioritise and
locate the settlements that will receive interim services
delivery in the coming year.
The interim services delivered consist of: water standpipes;
communal ablution blocks (M/F toilets and showers, handbasins and wash-troughs); basic road access, footpaths and
related storm water drains; solid waste removal and
emergency access; and electricity connections on a pre-paid
basis (eThekwini Municipality 2012b). (Plate C1.1)
Plate C1.1:   Containers used to provide the ablution
blocks (eThekwini Municipality 2012b).

8  Interim Services Delivery: Engineering Cluster: G2G

It is planned that the ablution blocks will be cared for by
a local caretaker and there is community-based maintenance.
The interim services nodes are planned to cater for
approximately 50 households. It is estimated that eThekwini
will construct 38100 of these service clusters, which
translates to 9525 households per annum at a cost of R190
mill p.a. at R20000/site (eThekwini Municipality, 2012b).
This does lead to some integration of the ‘products’ of
the different departments of the municipality which are
involved but not their ‘processes’ (Watson, 2009). However,

the IDP has as goal to integrate economic, environmental
and social planning. (See eThekwini Municipality, 2012a).
The overriding concern in the Infrastructure Cluster is
being able to more efficiently locate and make decisions
regarding investment into interim service delivery. It is felt
that the decisions are more ‘objective’ and less political with
the advent of the use of the spatial models for decisionmaking. GIS has been termed the ‘anti-politics machine’ and
this applies here in this case where it is lauded for being
‘objective and rational’ (See Lupton and Mather, 1996).

Figure C1.23:
The Urban Development Line in
eThekwini Municipality and the
cost surface for infrastructure
provision (red =relatively higher
costs, pink = relatively lower costs)
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Figure C1.24: Location of the clusters of interim services sites (eThekwini Municipality, 2012b)

Legend
North Project Team Clusters (1, 2, 3, 10)
Central Project Team Clusters (7, 8, 9)
South Project Team Clusters (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
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Conclusion

GIS is a technical tool and very powerful in urban
development decision-making in Durban. There is minimal
community knowledge included in the initiatives
investigated; only the community needs by ward for the
ward profile. No reports are published of public
participation processes.
Maps are ‘constructed and authored’ by GIS professionals
(municipal or consultants) and the technology sets the
‘parameter of what can be processed and what can be done
with it… technology prescribes certain ranges of actions’.
The technology uses quantitative data and is thus powerful
for the planning of hard physical structures such as housing
and infrastructure, but is not useful for soft structures like
putting in place HIV/AIDS or skills training. It therefore
privileges “certain kinds of information” - hard data for
decision-making – ‘numbers not words’ (KB).
A criticism of GIS knowledge is that it has a focus is on
areas, line and points and not on contexts (Lupton and
Mather, 1996). Epstein (interview) points out that when
looking at a land use plan, the plan is unable to portray and
temporal change in the context of the area.
The co-ordinating mechanism for development is not
the spatial plan but the budget. The GIS is powerful in
linking needs to budget allocations, which can be portrayed
spatially (Watson, 2009). Integration across environment,
social, and economic projects sometimes happens at a
project level and has to be negotiated (KB). It is not built
into the system.
The community input is ‘rhetorical’ with minimal
inclusion of community data from the bottom up into
plans. The public claim that the use of statistics in planning
does not allow information from the ground up to enter
into the process.
Because GIS is a form of modernist planning; this
militates against integration and the dynamic nature of
cities. However, it does create a dominant discourse for

engaging across the units of the municipality and break
down the silence between the silos. The services access
model and the cost service model are widely used across
the units as a shared way of decision-making regarding
infrastructure investments.
GIS is a powerful tool and helpful in the context of all the
challenges in the city. There exists very good spatial data
on where the needs are; there is shared access of the basic
geo-referenced data layers within municipality and with
public and it supports integrated planning on a project
basis. This baseline system of knowledge needs to be
extended to fill in the gaps to contain community based or
local knowledge and the municipality needs to engage
communities in the production of this knowledge.
GIS is increasingly being used as it is a ‘trusted’ and
rational method and is the basis of ‘evidence-based’
decision-making. Since it is considered impartial and
objective it is said to be ‘anti-political’ (Lupton and Mather,
1996). The increasing reliance on GIS has led to the
expansion of the bureaucracy and growing reliance on the
new technocratic and depoliticised discourse it provides. It
is this that has a large impact on the way that urban
development decision-making is taking place. The entire
municipality can be modelled at once in GIS and the results
portrayed graphically and simply which makes for easy
understanding of the spatial patterns of development and
needs of the city. As a visual aid maps can reflect the city’s
policies and used to integrate the range of discourses that
the IDP contains.
GIS is a powerful tool and helpful in the context of all the
challenges in the city. There exists very good spatial data
on where the needs are; there is shared access of the basic
geo-referenced data layers within municipality and with
public and it supports integrated planning on a project
basis. This baseline system of knowledge needs to be
extended to fill in the gaps to contain community based or
local knowledge and the municipality needs to engage
communities in the production of this knowledge.
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Appendices
Appendix 1: Knowledge Products, Distribution, Ownership,
Accessibility
Knowledge product Use

Ownership/
production

Accessibility

Community
knowledge

Form of
distribution

1

Boundary
demarcation

G2G, G2C, Municipal
C2G
Demarcation Board

Public

Public participation; Digital & paper
site visits
based

2

Spatial
Development
Framework & Plans

G2G, G2C, Consultants for the
C2G
eThekwini
Municipality

Public

Public participation

Digital & paper
based

3

Ward Profile maps

G2G, G2C, Consultants for the
C2G
eThekwini
Municipality

Public

Workshops with
Ward Committees

Digital

4

Zone maps

G2G

Consultants for the
eThekwini
Municipality

Public

Aggregation of ward Digital
data

5

Deprivation maps

G2G

Consultants for the
eThekwini
Municipality

Internal

Digital

6

Spatial models

G2G

CSIR; eThekwini
Municipality

Internal

Digital

7

Interim Services
Delivery maps

G2G

Consultants for the
eThekwini
Municipality
eThekwini Mun.

Internal

Digital
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Appendix 2: Knowledge Products, Their Purpose, Use and
Exchange
Knowledge
product

Decision-making
process

Form of
distribution

1

Boundary
demarcation

EM and local
stakeholders in
the metro

Meetings with
EM and public

Digital &
paper based

2

Guide future
development and
investment in the
metro area

All citizens in city.
Internal units of
the municipality;
Councillors

Meetings with all
departments to
develop the
maps. Public
participation
meetings

Digital &
paper based

Data used to
aggregate into
zones. Allocation
of services,
infrastructure
and budget.

Outlines the
demography,
facilities and
investment in the
ward + a map

All citizens in city. Website and
Internal units of
paper based
the municipality; (published in
booklet for ward
Councillors
councillors)

Digital

Allocation of
services,
infrastructure
and budget.

Outlines the
demography,
facilities and
investment in the
zone.

Internal units of
the municipality;

Digital

Digital

Basis for
allocation of
budget to target
most needy
areas.

Understanding of
the development
needs of the
municipality

Internal units of
the municipality;

Digital

Digital

Digital

Digital

Digital

Digital

Shared with

Municipal
boundaries

Transformation
of apartheid to
more integrated
post-apartheid
spaces

Spatial
Development
Framework &
Plans

Development
decisions;
development of
other plans in the
planning
hierarchy

3

Ward Profile
maps

4

Zone maps

5
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Exchange
platform

Purpose

Deprivation
maps

6

Spatial models

To decide on
location of
housing and
infrastructure
investment

To allow for
location of
housing and
infrastructure
where needed at
a minimum cost

7

Interim Services
Delivery maps

Investment of
infrastructure
budget

Basis for
allocation of
budget to target
communities
most in need of
infrastructure

Councillors.
National
government
reporting.

Councillors.
National
government
reporting.

Internal units of
the municipality;
Councillors.
National
government
reporting.
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ICT-GIS-based Knowledge for Urban Development
By Dianne Scott

1

Introduction

Cape Town has an excellent GIS system with the central
service Information Systems and Technology housed in
Corporate Services. However, there are separate GIS
systems within the various departments to cater for their
special information and data needs.
It is important to note that GIS technology has been in
use in South Africa since the late 1980s. However, it was
only with the 1996 census when the first “both the spatial
and tabular data were distributed in digital form”
(Crankshaw et al, 2008). The Cape Town Metropolitan
Council captured the orthophotographs digitally for Cape
Town in the same year and thus the census could be
mapped spatially. The Khayelitsha/Mitchell’s Plain 2000
Survey is an example of early research undertaken by
academics using GIS in Cape Town (Crankshaw, et al, 2008).
The report presents four GIS products used by the City of
Cape Town. These are the Spatial Development Frameworks
and hierarchy of plans; the urban edge and densification

2

The focus in this report, however, is on the development
of the Spatial Development Framework (SDF) in the city of
Cape Town as part of a hierarchy of plans to guide and plan
development in the city. The report details the reformulation
of the Spatial Development Framework in the post-apartheid
era including current attempts to integrate the space
economy in to the framework. The creation of the urban
development edge and the densification policy are also
discussed. The coastal edge or coastal set-back line is also
included in the Spatial Development Framework and the
development of this spatial coastal edge is presented. The
SDF was approved in early 2012. There has been an extensive
formal process of public participation including all
stakeholders from government, business and civil society.
Where Cape Town differs from Durban is that environmental
and coastal planning is integrated into these plans.

Spatial Development Framework

The main goal of the SDF, and its suite of nested plans,
is to produce strategic plans to guide future public and
private development in the city and the responsibility for
updating, reviewing and making these plans accessible to
government and the public. The Cape Town municipality
has been responsible for setting up the ICT-GIS system
through which the plans are processed and housed.
However, as with other South African municipalities there
is quite a heavy reliance on consultants in preparing plans
and policies. Cape Town has a strong environmental
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policy; the Coastal Edge and the Cost Surface model. (See
Appendix 1 and 2 for the characteristics of these products).

lobby and environmental NGOs and consultants are
active in using GIS as consultants or advisors. The Province
of the Western Cape has departments with GIS
capabilities; the Department of Environmental Affairs
and Development Planning is especially strategic in this
context. The University of Cape Town through the African
Centre for Cities (ACC) and other departments is actively
engaged with the municipality and contributes
information and data for municipal decision-making
(Brundit, 2008, 2009; Cartwright, 2008, 2009; Cartwright

1  Introduction

et al, 2012). Of interest are the ACC CityLabs25 where
university researchers actively collaborate in applied
urban research with municipal departments on issues
pertaining to sustainable urban development26. A MoA
has been signed between the ACC, Cape Town City and
the Western Cape Provincial Government. The CityLabs
include the following: Alcohol Control, Poverty and
Development; Central City; Climate Change; Healthy
Cities; Phillipi; Urban Child; Public Culture and Urban
Ecology. A further programme of the ACC is the new
Mistra Urban Futures programme which embeds doctoral
specialist researchers in the City of Cape Town to do work
related to their principles of Green, Fair and Dense’’.
The city’s recent decision (City of Cape Town, 26/10/2012)
to roll out broadband infrastructure throughout the metro
is part of its “commitment to build an Opportunity City”.
This will not only improve business communication in the
city but will also facilitate high speed data communications
to municipal facilities27.
The main ICT-GIS initiatives discussed here relate to the
spatial planning of the city and the tools developed and
employed by the municipality, with particular reference to
the Spatial Development Framework. Cape Town has a
hierarchy of plans as follows:
1. Spatial Development Framework (20 year horizon)
2. District Spatial Development Plans (Planning and
Environment)
3. Local Spatial Plans
4. Strategy/Policy documents
5. Development Guidelines
The main drivers in finalising the new Spatial
Development Framework and eight District Plans are the
department of Spatial Planning and Urban Design from
the Directorate of Economic, Environmental and Spatial
25

26
27

The work of the CityLab is as follows:
• A focus on empirical research on the greater Cape
Town city region
• It brings together researchers and practitioners from
different disciplines and professions
• It stimulates learning from practice and
dissemination knowledge that will build sustainable
human settlements.
http://africancentreforcities.net/programmes/appliedurban-research/city-lab/
http://africancentreforcities.net/acc-at-uct/
https://www.capetown.gov.za/en/Pages/
Cityinvestsinbroadbandinfrastructure.aspx

Planning with inputs from other departments including
the Environmental Resource Management. There is a
Spatial Development Framework website28 which
interfaces with the public where the SDF, District and local
plans can be downloaded.
The important GIS initiative presented here is the reform
of the Spatial Development Framework, which has been a
lengthy and complex process. Figure C2.1, provided by the
SDF (2012), shows the shift from a complex and messy
planning terrain prior to the creation of the Unicity, to the
hierarchy of plans produced in the post-2000 phase.
In the early 1990s, a long-term spatial plan called the
Metropolitan Spatial Development Framework (MSDF) was
developed to guide the growth of metropolitan Cape Town
(City of Cape Town, 2002).
Watson (2002), analysing the MSDF, comments on how
in the early 1990s planning was still considered a tool of
racial segregation. To move away from that conception, the
modernist top-down planning of the time claimed to create
a more ‘healthy and efficient city’ based on a ‘scientific’’
approach. In the post-1994 period there was a shift to the
‘compact city’ approach and a more integrated strategic
approach. Progressive planning professionals in South
Africa were searching for an alternative to the racially based
apartheid planning and adopted this approach which
became popular in planning in the late 1980s (Turok and
Watson, 2001).
This shift in discourses led to the creation of a spatial
development framework that presented “best functioning
areas” and “disadvantaged communities’, thus ‘areas of
opportunity’ vs. ‘areas that lack opportunity’ (Watson,
2002). This spatial form was thus framed as the ‘dual city’.
Three scenarios were presented: 1. the ‘sprawl scenario’
(based on Los Angeles); 2. The ‘tidal wave’ scenario (based
on Sao Paulo), and 3. the ‘What Works Best’ scenario’
(based on Curitiba29) (See diagram in Watson, 2002, page
109). The scenarios were persuasive devices to get people
to accept Scenario 3. The assumption was that planning is
normative, and all planning action is guided by the ethics
of social justice, equality and environmental sustainability.
Since most planners employed in the Spatial Planning
section were trained at the Planning Department and
Urban Problems Unit at the University of Cape Town, they
had been trained in this approach (Walker, interview).
McGaffen (17/7/2012) maintains that the planning process
28

29

https://www.capetown.gov.za/en/sdf/Pages/default.aspx
A group of city officials were sent to Curitiba at the time
on a study tour to learn about the sustainable city planning
that had been undertaken there.
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Figure C2.1: Reform of the Spatial Development Framework for Cape Town (SDF, 2012)

Figure C2.2: The Metropolitan Spatial Development Framework (Source: Turok and Watson, 2001, 131).
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in the development of the MSDP “got the process ‘off the
ground’” in the post-1994 period but remained a form of
spatial determinism.
Watson (2002), in her book on the MSDF in Cape Town,
describes the shift in planning discourse in South Africa in
the post-apartheid period. The dominance of certain
planning discourses has been the main reason for shifts in
spatial planning since 1994. She notes that spatial planning
has been diluted in the sense that it is now seen as the
‘spatial coordinator’ of other sector plans rather than
having an independent spatial input of its own. It is also
recognised that spatial planning policy in Cape Town and
South Africa were strongly influenced by the ideas produced
by the Urban Problems Research Unit (UCT). This group of
researchers and lecturers produced alternative plans for
restructuring South African cities and were very influential
in the urban policy development undertaken by the national
Development Planning Commission in the mid-1990s. They
critiqued the modernist and racial planning ideas in preapartheid planning and argued that the apartheid city had
an ‘inequitable and inefficient spatial structure’ (Watson,
2002). They tried to introduce the more process-oriented
approach of ‘urban management’. The new post-apartheid
spatial model was based on the spatial concepts of “new
urbanism”, namely:
1. Corridors (public transport based)
2. The urban edge to contain sprawl and encourage
higher densities and produce a compact city
3. New nodes to supply areas with no services and
commercial activities
4. Open space systems
5. Pedestrianised movement systems
6. Mixed land use
7. Spatial integration which was opposite to the
segregated apartheid city
Turok and Watson (2001) argue that the 1996 Technical
Report of the MSDF portrays the MSDF as a classic example
of the ‘urban design tradition’ providing a spatial vision of
the city for 20 years. It is a ‘heroic, modernist plan, not
uncommon in large cities, both in South Africa and
elsewhere’.
This model of the city was influential as it was included
in the 1994 Reconstruction and Development Programme
(RDP) which sets out to ‘break down apartheid geography’.
It also influenced the Housing White Paper (1994); the
Development Facilitation Act (1995); the Metropolitan
Spatial Development Framework for CT (1996); the plan of

Durban’s North Zone – produced by Tongaat Hulett Planning
Forum (1989); the Durban Spatial Development Framework
(1967) but with less emphasis on the urban edge because
of ring of informal settlements; the Metropolitan Spatial
Development Framework of Durban (1999); and the Interim
Strategic Framework for the Central Witwatersrand (1990s)
(Harrison et al, 2009).
However, with the promulgation of the neoliberal macroeconomic policy of Growth, Employment and Redistribution
(GEAR) in the mid 1990s, there was a shift away from a
focus on restructuring the city for the poor and a shift to
catering for private sector development (Watson, 2002).
This influence of GEAR was evident in the commercial
decentralisation and multi-nodalism that began to take
place in cities in the mid-1990s. This shift also emphasised
the urban competitiveness between cities and the need for
cities to balance their budgets, which led to support for a
more minimalist form of planning so as to facilitate private
investment. This shift led directly to the creation of tensions
with older spatial discourse of spatial redistribution
(Watson, 2002). However, two spatial concepts that have
continued into the new SDF (City Cape Town, 2012a) are
that of the urban edge to protect agriculture on the
outskirts of the city and promote densification within the
urban edge; and the delimitation of a Metropolitan Open
Space System (MOSS) (Turok and Watson, 2001). As a
structure plan, the MSDF was meant to be a conceptual
plan and show where investment should take place rather
than a map of the city in 20 years hence. As such it was
critiqued as being a map, rather than a plan, with no tools
or processes to achieve the future vision (Turok and
Watson, 2001). Figure C2.2 shows the MSDF, which was
produced prior to the use of GIS.
The earlier Guide Plans of 1988 (See Figure C2.1) were
“comprehensive, blueprint, land-use plans” (Watson, 2002)
and were mainly concerned with the designation of land
for different race groups. They furthermore recommended
a decentralised multi-nodal city which led to the location
of the coloured city of Atlantis 45 km north of the city.
These are now referred to as Urban Structure Plans. The
then officials of the CTCC had long argued for the scrapping
of Group Areas and accommodation of new growth inside
the city boundaries. There also existed 27 Zoning Schemes
all of which led to a confusing and contradictory urban
development planning system. Once the SDF was approved
many of these plans have been withdrawn (City of Cape
Town, 2012a)
There was a great struggle and much hard work and
consultation to produce the current Cape Town SDF (Walker,
interview). It has been a lengthy discursive process. The SDF
continues to use the language of ‘urban efficiency’ and has
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inherited the spatial geometric grid (land use/nodes/
corridors) which has become entangled with
‘transformation’ and ‘neo-liberal economic development’
discourse. Since the advent of GIS in the early 2000s, the
production of the SDF has been ‘revolutionised’’ (Walker,
interview). GIS has been used to warp the grid to fit the
realities of urban development in Cape Town. Due to the
large environmental lobby in the city, the environment
features strongly in the SDF as it is one of Cape Town’s
major assets. Thus while there has been change, there is
still continuity with the current SDF still using some of the
earlier concepts of the MSDF as well as still relying on the
use of land use zoning regulations at the detailed level
(Watson, 2002).
In the early 2000s, the responsibility to produce a new
SDF that was linked to the IDP has now shifted to the new
City of Cape Town and an “Interim MSDF Redraft” was
commissioned by the Council in 2001 with a review of the
MSDF to follow (City of Cape Town, 2012a). This review was
necessary because of the inadequacy of the Guide Plans
and because municipalities are now required to produce
Integrated Development Plans (IDPs) which require a SDF
to present the contents of the IDP in a spatial format. The
IDP and SDF have to integrate all sectors of government.
Since the Municipal Systems Act of 2000 lays down the
format of the SDF, a review of the Cape Town MSDF was
necessary to be able to adhere to this format. Furthermore,
since the space economy of the city had changed
significantly since the early 1990s, this was a further
necessary inclusion in the revised SDF.
The review of the MSDF also needed to reflect the
international discourses of globalisation and sustainable
development and marry the two (City of Cape Town, 2003)
(City of Cape Town, 2012a). In the late 1990s and early
2000s, with the creation of a new transitional municipal
government, Cape Town went through a ‘difficult period’ of
transition and lacked the capacity to progress with the long
term planning policies. After on-going conflict over whether
to accept the MSDF, this plan was accepted as an interim
plan in 2001. Turok and Watson (2001, 129) state that at
this time there was “on-going urban spatial fragmentation
and polarisation of development” in the city and there was
a hiatus in efforts to address this through spatial planning.
In 2003, the City commissioned a review of the MSDF,
and at the same time analysed the current development
trends and challenges facing Cape Town. The review
stressed that the City would need to commit to an SDF
which could both
“Take hard decisions in relation to the importance of
redistribution, equity, social inclusion and sustainability
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in the CMA vs. the promotion of growth, foreign
investment and tourism. This decision would have
major implications for the framing of an SDF, and the
locations and issues to which public attention and
resources are directed” (City of Cape Town, 2003, 166).
In 2006, the City embarked on a process of preparing the
way forward in developing a new Cape Town SDF (City of
Cape Town, 2012a). At this point, District SDPs which
included environmental management frameworks (EMFs),
were prepared for the City’s eight planning districts (City of
Cape Town, 2012a). See Figure C2.3 for example of a District
Plan. It has taken from 2006 to 2012 to get the Cape Town
SDF finally approved.
Additional studies were undertaken to provide
information for the SDF30, one of which was and analysis of
the space economy (City of Cape Town, 2010b). This
acknowledges that good economic data at a submetropolitan level is generally unavailable. Some of the
problems are that most of the official data is both out-ofdate; and often workers are enumerated by place of
residence rather than place of work; and private information
providers, such as Quantec and Global Insight, do not
provide spatially disaggregated information. Other datasets
therefor have to be found that can provide spatial data, for
example, building plan data, municipal valuation data,
Regional Services Council levy data and investment
information from Wesgro31 (City of Cape Town, 2012).
In 2010, when the 4th draft of the SDF had been
completed, an important expert review was commissioned
(City of Cape Town, 2010a).   One of the most important
issues raised in the review was the need for further
‘systematic and comprehensive understanding’ of the city’s
space economy (City of Cape Town, 2010b) especially in
light of the fact that the stark economic inequality in the
city is intensifying (McGaffen, interview). Decentralised
public and private development also occurs which
challenges the concept of the urban edge (for example:
Century City, north of the city) which also undermines the
notion of corridors (Turok and Watson, 2001). Furthermore,
the informalisation of the economy is another factor that
needs to be taken into consideration in the SDF (McGaffen,
interview). The city recognises that there is an urgent need
to incorporate current realities of the space economy into
the 20-year vision for the city. Therefore, through the
MISRA project, Rob McGaffen, a lecturer in Construction
Economics at UCT, is working on an ‘economic model’ for
30

31

See the 2010 reports listed on this website:
http://www.capetown.gov.za/en/sdf/Pages/Maps.aspx

Official Destination Marketing, Investment and Trade
Promotion Agency for the Western Cape: http://wesgro.co.za/
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Figure C2.3: Example of District Plan
– Southern district: .
The Cape Flats Spatial
Development Plan
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his PhD to understand ‘the production of economic space’
in the city which investors can use to produce space
(McGaffen, interview). He is an ‘embedded academic’
working in the city and with the city to produce knowledge
to be included in the SDF for guiding future urban
development – what is known in the MISRA Programme as
‘the co-production of knowledge’ (McGaffen, Interview).
The four main structuring elements of the approved SDF
and District Plans are:
1. Definition of a fixed edge - densification
2. Demarcation of an open space system
3. A system of centres and routes which function as
nodes
4. High density, public-transport carrying ‘corridors’
This spatial ‘design paradigm’ is derived from the concept
of New Urbanism (edge, space, nodes and corridors)
(Watson, 2002, 112). These were carried over from the
MSDF into the new Cape Town SDF.

confirmed that the City could proceed with the third round
of public participation.
Phase 3 (November 2010 and January 2011): the Final
Draft of the SDF was presented at public hearings in January
2011 to determine the public’s final comments. It included
a discussion of how the comments raised from Phase 2 had
been incorporated. Particular attention was focussed on
the proposed urban edge amendments and the coastal
edge and densification strategies.   The following public
participation mechanisms took place: 23 district level
workshops, 22 sub-council based open days, six city-wide
interest group workshops, a meeting with government
departments and state-owned enterprises and sub-council
reports and presentations (1 150 people). The comments
raised in these processes were addressed. The Cape Town
SDF had also been sent to all sub-councils in November
2010 which elicited 1763 issue-specific written comments
(City of Cape Town, 2011). The main issues raised in the
written submissions are categorised as follows and were
captured in the spatial plan:
1. The Natural Environment;

A ‘rigorous and inclusive public engagement process was
critical’ for the development of the SDF and the District
SDPs (City of Cape Town, 2012a). There were three extensive
phases between 2008 and 2012 (City of Cape Town 2011;
Walker interview)32.

2. Movement;

Phase 1: the launch of the SDF process and establishment
of issues and principles. Between February and April 2008,
twenty-six Sub-Council Stakeholder workshops; a city-wide
workshop; and workshops with sub-council members were
staged in order to engage with the public (1 299 people).

6. The Built Environment.

Phase 2: the draft SDF Technical Report was advertised
for public comment. Discussions were held on the spatial
concepts employed, including the draft densification and
densification policies. The District plans were also
presented at this stage. The Provincial Government of the
Western Cape reviewed the draft plans and policies and
32

See website for SDF public participation Newsletter:
http://www.capetown.gov.za/en/sdf/Documents/
SDF%20Newsletter%20smaller%20file.pdf

3. Economy;
4. Urban Growth Management;
5. Integrated Development;

The intensive public participation process allowed for
the views and concerns of the public and a number of
interest groups, such as the Business Forum, be captured
and taken into consideration in the SDF. Walker (interview)
reports that there was much negotiation and deliberation
with the Business Forum before they would accept the
Urban Edge as an element in the SDF as this would have
important implications for financial investment in the city.
However, they finally agreed and “realised that this was
good for the city” (Walker, interview). In this way, lay and
professional embedded knowledge from civil society could
be incorporated into the SDF as a municipal knowledge
product. Final adjustments were made and the SDF finally
approved in May 2012 (Figure C2.4).

Figure C2.4: The Cape Town Spatial Development
Framework (Source: City of Cape Town

website: https://www.capetown.gov.za/en/
sdf/Pages/Download%20maps.aspx)
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3

Urban Edge and Densification Policy

Two of the most important elements of the SDF are
the development edges; the urban edge and the coastal
edge. The urban edge can be defined as “medium to
long-term edge line demarcated in such a position as to
phase urban growth or to protect natural resources”
while the coastal edge can be defined as “demarcated
areas around the coast in such a position as to limit
urban development, mainly to protect coastal resources
and avoid hazards and
financial risks pertaining to
areas at risk of flooding”
(Colenbrander et al, 2012).
The development edge is
a much-contested tool as it
prevents investment in
urban development in the
periphery of the city outside
this line. It also serves to
protect agricultural and
ecological values and
counter urban sprawl. It is
therefore directly linked to
the Densification Policy of
the city approved in 2012
(Walker interview; City of
Cape Town, 2012a).
As a concept, densification
has important implications
by shaping the form of urban
development in the city. The
origin of this concept was
from the principles of the
New Urbanism design
paradigm which had been
adopted by the UCT Planning
School and Urban Problems
Unit and travelled into
planning policy through a
number of graduate planners
from this School working in
the Municipality (Walker,
interview; Watson, 2002).
This concept was embedded
in the historical Guide Plans
for the city since the late
1980s. It was then reinforced
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by the influence of international planning paradigms
promoting sustainable cities and the notion of the compact
city. This was called the ‘Curitaba model’ as this new capital
of Brazil was designed according to these principles
(Watson, 2002; Harrison et al, 2009).
The urban edge in Cape Town is defined by Table
Mountain, the Metropolitan Open Space System and the

Figure C2.5: Developed areas bound by the
Urban Edge and the Coastal
Edge (Source: SDF 2012)

3  Urban Edge and Densification Policy

northern outer edge, where there is political pressure to
expand. It is a dominant concept in the urban development
of Cape Town and according to Lefebvre’s notion of
representational space, is a very influential element of this
abstract space, which directly influences the ‘everyday
spaces’ of Cape Town residents (See Watson, 2002, 112).
Figure C2.5 shows the influence of the urban development
line produced to delineate the urban edge33 and
containment of development and urban sprawl.
Linked to the concept of the urban edge is the concept
of densification, defined as the “increased use of
space, both horizontally and vertically, within existing
areas/properties and new developments,
accompanied by an increased number of units and/or
population threshold … it is a relative indicator of the
intensity of development and the population
thresholds that could support economic activity,
public transport services and the like” (City of Cape
Town, 2012a, 4).

33

https://www.capetown.gov.za/en/sdf/
PublishingImages/Maps_2012/Areas_Potentially_Suited_
to_Urban_Dev.jpg

The densification policy is part of the City’s goal to create
a sustainable, compact city and the policy states important
reasons why a densification policy should be adopted:
1. It reduces the consumption of valuable/nonrenewable resources, e.g. agricultural land, nonrenewable fuels, and valuable biodiversity areas.
2. It supports the development of a viable public
transport system due to higher densities and
increased population thresholds (City of Cape Town,
2012a).(Figure C2.6 shows the density of the City of
Cape Town)
The Densification Policy presents a graphic depiction of
the number of ways in which densification can be achieved.
(Figure C2.7)
The technical knowledge provided by these different
ways of increasing density has an important influence on
the form urban development can take within the urban
edge. Walker (interview) argues that the densification
policy “gives meaning to the SDF”. The focus in Cape
Town (for achieving densification) is on defining the
dwelling units per hectare (du/hectare). The measures
used in the city are:

Figure C2.6: Density map of Cape Town (Source: SDF Technical Report 2012)
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Figure C2.7: Ways of achieving densification (Source: City of Cape Town, 2012a, 9)

68

4  Coastal Edge

Table C2.1: Density measures used in the City of Cape Town (City of Cape Town, 2011).

Linking density to the spatial concept of the core, the
aim is to create graded densities around cores which is
achieved through the du/hectare stipulated and the layout
of the development (City of Cape Town, 2012/2013, 79)
(IDP). The City of Cape Town aims to improve housing
densification per hectare, and will implement the following
over the next five years. As part of this programme, public
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and private land within the urban edge will be identified,
infill housing development will be planned and opportunities
for the densification of urban corridors and nodes, and
affordable multi-storeyed housing identified (City of Cape
Town, 2012a). All of these activities will be undertaken by
GIS analyses.

Coastal Edge

The other important development edge is the coastal
edge which has been delineated for the Cape Town
municipality by the Environmental Resource Management
Department and its Environmental Information System
(EIS). The EIS provides spatial environmental information in
digital, graphical format using Geographical Information
Systems (GIS) (Colenbrander, interview). Essentially, GIS is
used as a tool for managing coastal risk in locations where
there is either inappropriate development in the coastal
zone or where there are vulnerable locations. The GIS is
used to define the ‘coastal protection zone’ and in so doing
identify the ‘risk space’ (Colenbrander et al, 2012). The
identification of the ‘risk spaces’ around the coast has
become increasingly important due to the potential impacts
on urban coastal development as a result of climate change.
In Cape Town, with donor funding, a Climate Change
Think Tank (CCTT) has been set up as a forum of exchange
and learning between 40 academics, practitioners,
politicians and civil society members. Traditionally, the kind
of knowledge produced by academic community has not
been useful to practitioners, and practitioners have not
engaged with academics in relation to their knowledge
needs (Cartwright et al, 2012). The CCTT has allowed a twoway flow of interdisciplinary knowledge as the aim of this
group is to research knowledge gaps in climate change in

relation to Cape Town. Fourteen pieces of research were
commissioned, three of which were related to sea-level
rise. These three research projects point to the future
changes that are likely to take place in the coastal zone of
the city (Cartwright et al 2012b) and the complexity of
defining the coastal zone for management purposes
(Colenbrander et al, 2012). All these projects involve the
use of GIS in predicting vulnerable areas along the coastline
under different circumstances and drawing the coastal
edge as a management tool.
The important tool for determining the coastal zone is
the coastal edge or set-back line. The National
Environmental Management Act (1998) and the
Environmental Impact Assessment Regulations, as well as
the Integrated Coastal Management Act (ICMA) (2008)
require that coastal development setback lines are
determined in all municipalities. The coastal set-back line
can be defined in a number of ways. The definition provided
by the Western Cape Government is as follows:
“Setback: a required open space, specified in
shoreline master programs, measured horizontally
upland from a perpendicular to the ordinary highwater mark” (Provincial Government of the Western
Cape, 2012, 7).
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The intention of this line, as defined in the Integrated
Coastal Management Act, is to protect and preserve:
1. “Coastal public property such as beach amenities and
other infrastructure such as parking
2. Coastal private property such as private residences
and business properties
3. Public safety in the face of extreme climate and other
natural events
4. The coastal protection zone
5. The aesthetics or “sense-of-place” of the coastal
zone” (SSI, 2011).
The Department of Environmental Affairs and
Development Planning, Western Cape commenced, at the
provincial level, to develop a methodology for defining and
delineating coastal set-back lines (WSP Coastal Engineer,
2010). It was acknowledged that it was not possible to
simplify the methodology due to the large variation in
coastal processes around the coast. They defined two setback lines: (p. 3-4)

1. “A no development/coastal process set-back line.
This line would define the limit of the coastal area
seaward of which any development is likely to
experience unacceptable risk of erosion, flooding by
wave action and/or unacceptable maintenance of
wind-blown sand accumulations.
2. A limited/controlled development set-back line. This
line would define areas where some limited and/or
controlled development may occur that accommodates
requirements of biodiversity, heritage and other reasons,
such as sense of place” (WSP Coastal Engineer, 2010).
The definition of these set-back lines as provided by the
Western Cape Government is based on the traditional
technical knowledge which uses the concept of physical
space to measure the distance between the High Water
Mark (HWM) and the set-back line (Colenbrander, interview).
A test case was undertaken to apply the Western Cape
Provincial regulations to the Overberg Municipality (SSI
Environmental, 2011). SSI Environmental (2011) used
Google Earth to display the set-back lines for this case study
so that they would be much more accessible to members
of the public (Figure C2.8).

Figure C2.8: Example of the set-back lines shown in Google Earth (SSI, 2011: 31).
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Similar to the Western Cape Provincial study, which had
focused on the impact of coastal processes to determine
the set-back line, the Overberg Case Study was
commissioned to apply the results of the initial study, using
the following variables:
1. Wave run-up height: 1 in 100 year sea storm at Mean
High Water Spring Tides;
2. Sea level rise of 1 metre;
3. Short term storm erosion of 20 metres; and
4. Long term shoreline erosion or accretion determined
by linear trends in changes to the shoreline from
historical aerial photography (SSI, 2011).

SSI Environmental (2001) presented the following
schematic diagram to illustrate the spatial nature of the
delineation of the set-back line (Figure C2.9).
The Overberg test case provided a critique of the
provincial study in that it pointed out that in many instances,
development already exists within the set-back line and
that this reality had not been accounted for in the provincial
delineation process in terms of the need to manage such
development. Figure C2.10 shows development occurring
within the risk zone necessitating the delineation of an
additional set-back line termed the ‘management set-back’
line (SSI Environmental, 2011: 16).

Figure C2.9: Conceptual Structure of Set-Back lines (SSI Environmental, 2011, 4).

Figure C2.10: Conceptual structure of the Set-back line showing the rationale for the delineation of the ‘management
set-back line” (SSI Environmental, 2011).
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Table C2.2:  Themes raised by Stakeholder (positive and negative) (SSI Environmental, 2011).

Extensive public participation regarding the set-back line
delineation took place in the Overberg District. Table C2.2
shows the themes raised negatively or positively by the
stakeholders (SSI Environmental, 2011).
Cartwright (2009, cited in City of Cape Town, 2012, 11)
states that there are six approaches to managing the coast
as a risk zone:

1. ‘Holding the line’, e.g. use the use of sea walls to
prevent coastal erosion.
2. A ‘phased retreat’, i.e. the re-building of coastal
infrastructure as the coast recedes with coastal
erosion.
3. Socio-institutional learning, such as the
establishment of set-backs to regulate
development and activities along the coast.
4. Biological
responses
management).

(ecosystems-based

5. On-going decision-making and iterative progress.
6. ‘Do nothing and wait and see’ approach.
The City of Cape Town began a process of delineating the
coastal set-back line in 2007 and according to Colenbrander
(interview) is “leading the way” in setting this line in the
Western Cape. This approach was used with the intent of
achieving five primary objectives, which are to:
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1. “promote access to the coast,
2. promote increased degrees of integrated coastal
management within the City,
3. reduce risk to the City,
4. ensure that the socio-economic opportunities the
coast currently provides are retained and enhanced
into the future in perpetuity, and
5. Ensure the conservation of remaining functional
coastal ecosystems” (City of Cape Town, 2012c, 6).
The Coastal Edge as defined by the City of Cape Town
(2012c) is incorporated within the SDF approved in May
2012. The City terms this line the Coastal Urban Edge which
is the same as the draft set-back line and therefore the
Coastal Protection Zone is the area between the High Water
Mark (HWM) and the draft set-back line. In order to be able
to delineate the Coastal Edge, the City completed an
intensive Sea-Level Rise Risk Assessment (SLRRA) in 2009
(City of Cape Town, 2012c).
The City has adopted a combination of the biological and
the socio-institutional approach (see above) in order to
delineate the coastal set-back line with the important
proviso that the social, economic and environmental
context of the set-back line need to be taken into
consideration. Hence, the Cape Town approach differs from
that of the Western Cape Province and the Overberg case
study in that it bases its delineation on social, economic and

4  Coastal Edge

political knowledge as well as knowledge about physical
coastal processes. This approach therefore is based on a
relational concept of space rather than the physical concept
of space (Colenbrander, interview). According to
Colenbrander (interview), the City of Cape Town has
adopted what he terms a ‘maverick approach’ in their
delineation of the set-back line for the municipality. In their
chapter on ‘Reducing the Pathology of Risk’, Colenbrander
et al (2012) propose that the development of a coastal
protection zone in the City has to address both the socioeconomic challenges faced by the city and the protection
of the coastal zone. They also contend that the models used
to determine set-back lines that rely only on empirical data
(such as the Overberg case study) neglect the social,
economic and political context, which cannot be modelled,
in which these lines are drawn:
The success of regulating development to more effectively
manage risk through the application of set-back lines is
largely dependent on “the sensitivity with which the
combined historical legacy and current socio-economic
complexities that characterise Cape Town are navigated and
balanced” (Colenbrander et al, 2012c, 197). Hence, the City
of Cape Town has applied a ‘trans-disciplinary and broadly
participatory approach’. Some of the knowledge necessary
to include in this ‘softer’ approach is: equitable access to the

coast; the aesthetics of the coast and knowledge related to
the ‘sense of place’. This is a more ‘relational’ approach
which examines the “connections between the social,
economic and political dimensions” (Colenbrander, 2012c,
198). Thus a variable set-back line is proposed which suits
the conditions of the local context, and this of necessity,
requires the participation of local people in the delineation
process and their tacit local knowledge. Figure C2.12
indicates the specific delineation of the set back line on the
coast of False Bay indicating that the set- back line is drawn
close to the beach to allow recreational development at a
coastal node to serve people living in the low income areas
of the Cape Flats, such as Mitchell’s Plain (Colenbrander et
al, 2012). Thus the knowledge used here has serious
implications for urban development, and in this case coastal
access and amenity in the coastal area. The assumptions
and methods used in producing the set-back lines on the
map are crucial for the eventual location of the set-back line
and the production of urban space.
In the residential area of Bakoven where some of the
houses lie in the risk zone,  the set-back line has been drawn
so that these properties do not suffer the harsh
consequences of having to pay very high insurance
premiums for their location if they were to be within the
set-back line (Colenbrander, interview).

Figure C2.12: False Bay Coast, Cape Town showing boundary of Coastal Protection Zone.
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Figure C2.13: Schematic diagram to show the predicted costs of services per unit area of the city

5

Cost Surface Model

Cape Town has also adopted the logic of cost surface model
in determining the location of risk zones in the Bakoven
residential area land uses in the city. This model developed by
the CSIR was commissioned by the eThekwini Municipality
and is now used in both cities in decision-making for urban
development. As in the case of Durban, the model is used in
decision-making regarding the location of low-cost housing.
As part of National Housing Policy, low-income formal housing
is subsidised and thus the municipality only pays for the
infrastructure costs of servicing housing developments. The
model predicts the cost of bulk servicing of housing projects
by location to select the least costly location. In this way it
promotes a compact city as infrastructure is much more
expensive on the periphery. Since it applies to all the services
(see Figure C2.13), it provides a more integrated decisionmaking process across the line functions of the municipality.
The CSIR has developed the software package called
‘SpacePlanner’ which uses a set of algorithms to predict the
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cost of selected spatial locations. It is thus used, together
with GIS, to assist in locating the cheapest location for any
land use. The software is open access34 and claims to be
able to be used for the following purposes:
Forward planning – providing an equitable basis for
allocation of land and capital budget resources together
with limited locational guidelines for distributing various
types of facilities and public spaces;   
Development control – providing guidance on the
number of facilities required, and their scale and site
requirements;   
Plan implementation – providing a yardstick to measure
sufficiency or need of facilities on a broad scale;   

34

http://spaceplanner.csir.co.za/

5  Cost Surface Model

Improving quality of life – ensuring that a full range of
facilities and recreational spaces is accessible to all
communities, thus contributing significantly to improving
the quality of lives in communities”.

Figure C2.14 depicts a map of Cape Town produced using
this software. It shows the cost of infrastructure provision
across the municipal area. The dark red areas contain the
most expensive locations, grading to the lighter pink which
are the least expensive areas in which the municipality
might invest in infrastructure.

Figure C2.14: Cost Surface Model showing cost of combined services (Sewage, Water, Roads,
Storm water and Electricity) per spatial unit in Cape Town
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6

Conclusion

In conclusion, it can be summed up that GIS as a technical
tool is very powerful in urban development decisionmaking in Cape Town and has ‘revolutionised planning’
(Walker, interview). GIS began to be used in the 1990s but
it was only in the early 2000s that it became extensively
used across the municipality due to the lack of spatial data
to link census data to spatial units before. The original draft
Municipal Spatial Development Framework was reviewed
in the early 2000s and SDF which was approved in May
2012. Cape Town also has a hierarchy of plans and served
as the draft SDF for the city (2003).
In 2006, work began in earnest to develop the current
SDF which was approved in May 2012. Cape Town also has
a hierarchy of plans and there are eight Spatial Development
Plans for eight sub-districts of the City of Cape Town. It is
important to note that the Spatial Development Plans
include an environmental management framework for the
city. The numerous iterations of the SDF and SDPs have
taken place within GIS and it is planned that the SDF and
the Statutory Report that accompanies it have been written
in a more popular language to be accessible to the public
(Walker, Interview; City of Cape Town, 2012b). A review of
the SDF by a team of experts led to greater inclusion of the
space economy in the SDF and further studies on this
dimension (City of Cape Town, 2012a; 2010b). Continued
work on this dimension of the SDF is ongoing with the work
of McGaffen in the municipality as an embedded academic
working as part of the MISRA programme.
The importance of the ‘development edges’ in the SDF
cannot be underestimated as these spatially delineated
lines on the map directly impact on urban development
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decisions within the city. In line with the inclusion of the
development edge in the SDF, the City of Cape Town (2012a)
has approved a densification policy to give effect to
increasing densities within the development edge. The City
of Cape Town also has included a coastal edge in the SDF
(2012c) determining the decision-making related to
development along the coast of the municipality (270kms).
These concepts form part of the ‘compact city’ discourse
which is one of the dominant discourses of urban
development taking place in Cape Town. These concepts
have been endorsed by the public, through an extensive
public participation process (City of Cape Town, 2011), the
report of which is posted online. The City has actively
worked on ‘building consensus around the SDF’ and has had
the “buy in from business stakeholders” (Walker, interview).
There is an excellent website sharing all outputs with the
public and a high level of engagement within Municipality
and with public around the policies and plans that have
been put in place to implement the concepts related to the
‘compact city’.
The City of Cape Town has also adopted the Cost Surface
Model and Accessibility model developed by the CSIR for
the eThekwini Municipality for location decisions. The SDF
is however, one of a number of tools used to direct urban
development; and Watson (2002) notes that “the
assumption that spatial interventions can direct society and
economy is being increasingly challenged”, especially in the
urban context of South African cities where urban
populations are rapidly expanding, poverty and joblessness
is on the increase, inequality is growing and where
informality is increasingly the norm.
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Appendices
Appendix 2: Knowledge Products, Distribution, Ownership,
Accessibility
Knowledge product Use
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Ownership/
production

Accessibility

Community
knowledge

Form of
distribution

1

Spatial
Development
Framework &
Spatial
Development Plans

G2G, G2C, Consultants and the Public
C2G
Municipality.

Extensive Public
participation

Digital & paper
based

2

Urban Edge and
Densification Policy

G2G, G2C, Consultants and the Public
C2G
Municipality

Extensive Public
participation

Digital & paper
based

3

Coastal Edge

G2G

Consultants for the
eThekwini
Municipality

Public

Workshops with
Ward Committees

Digital

4

G2C

G2G

Consultants for the
eThekwini
Municipality

Public

Aggregation of ward Digital
data

Appendices

Appendix 3: Knowledge Products, Their Purpose, Use and
Exchange
Knowledge product

Decision-making
process

Purpose

Shared with

Exchange platform

Guide future
development and
investment in the
metro area; protect
environmental
assets; expression of  
budget allocations

All citizens in city.
Internal units of the
municipality;
Councillors and SubCouncils

Meetings with all
departments to
develop & review
the maps. Public
participation
workshops and
meetings. Website.

All citizens in city;
Interest groups;
Internal units of the
municipality;
Councillors and SubCouncils

Website and paper
based; included in
SDF.

All citizens in city.
Internal units of the
municipality;
Councillors and SubCouncils National
government
reporting.

Website and paper
based; included in
SDF.

1

Spatial Development Development &
Framework & Spatial environment
Development Plans decisions;
development of
other plans in the
planning hierarchy

2

Urban Edge and
Densification Policy

Development and
environment
decisions;
development of
other plans in the
planning hierarchy;
development of
nodes and corridors
and micro-scale
planning

3

Coastal Edge

Allocation of
services,
infrastructure and
budget.

Outlines the
demography,
facilities and
investment in the
zone.

4

Spatial models

To decide on
location of housing
and infrastructure
investment

To allow for location Across the municipal Digital
of housing and
units
infrastructure where
needed at a
minimum cost
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1

General Information

The area of the Constitutional Province of Callao (Callao total land surface of the province is 146.98 km2, including
region) marks centrality and is an integral part of the Lima also the islands of Cavinzas, San Lorenzo and others. The
Metropolitan Area (Lima Callao): the most important city of Callao region is the smallest of all 25 Regional
the country and centre of attraction. Its activity has been Governments’ territories at country level. See graph C3.1.
progressive and with increasing
intensity. Nowadays, main infrastructure
Map C3.1: Location of the Callao region.
of national and international character
is developed (harbour and airport) and
activities directly related to industry and
regional, national and international
trade, as well as major social and
administrative facilities, are established.
The Callao region is located at the
central coast of Peru and consists of
both mainland and islands (see map
C3.1). The entire western border is
delimited by sea surface; a natural
border in which activities such as
shipping, fishing, supply of
hydrocarbons,
water
sports,
recreation and leisure have
developed. The land surface has
expanded into an urban area and is
politically divided into six districts,
namely:
Callao
(downtown),
Bellavista, Carmen de La LeguaReynoso, Ventanilla, La Perla and La
Punta. In the region there are two
rivers (Chillón and Rímac, tributaries
of the Pacific Ocean) that are cutting
the province into three segments:
Northern Callao (comprising the
entire Ventinilla district), central
Callao (part of the district of Callao
(downtown)) and Southern Callao
(consisting of the districts of
Bellavista, Carmen de la LeguaReynoso, La Perla and La punta). The
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Graph C3.1: Percentage of Callao Region’s land surface / Departments of Peru (Regions)

The latest population estimates for the Constitutional
Province of Callao in 2010 amounted a total of 941 268
inhabitants, an increase of over 74 000 people in comparison
to 2005. Considering a trend of continued growth, it is
estimated that by the year 2025 more than one million people
(1 151 131) 35 will be living in the area. In comparison to the
other 25 regions in Peru, the Callao region occupies the
twelfth position regarding population density. See graph C3.2.
According to the same source (GRPPAT), it is estimated
that between 2005 and 2010 the natural growth rate of the
population of the Constitutional Province of Callao
amounted 1,29%. This growth rate is less than the national
population growth rate of 1,59%. However, the total
population growth rate of the Callao region (1,63% versus
35

Estimation and projection of the main socio-democratic
indicators for the Constitutional Province of Callao, 1995
– 2025 – GRPPAT-2011

1,16% nationwide) is explained by migration patterns; a
high number of people enter the region from other places
to settle in Callao. See graph C3.3.  
Another indicator showing differentiated population
patterns in the Constitutional Province of Callao is population
density. In the last period, population density in the region
has increased with densities ranging from 3779 inhabitant/
km2 in the district of Ventanilla up to 22435 inhabitants/km2
in the district of La Perla. The average population density of
the entire Callao region is 6404 inhabitants/km2; this is above
the national average of 22 inhabitants/km2.
The aforementioned can be explained by occupational
patterns and historical events such as the emergence of the
city as an important harbour, displacements of the
population, effects of natural disasters, and other social
phenomena that have led to the creation of the Bellavista
district. Subsequent occupation of the region formed the
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Graph C3.2: Population 2010. Callao region/ departments of Peru (regions)

LIMA
9,113,684.00 hab.

PERU
29,461,933.00 hab.

CALLAO
941,268.00 hab.

Graph C3.3: Growth rate 2005-2010. Callao region/ departments of Peru (regions)
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creation of the La Punta district, especially for the higher
segments of the population, as is also the case for the
creation of the La Perla district (mostly Perla Alta).
Furthermore, internal and external population flows
densify the district of Carmen de la Legua-Reynose. The
district of Ventanilla, the largest and roughest district with
an ever-growing population, generates high population
mobility by its energy conglomerate activities.

2

Another interesting aspect that should be noted here
is that in this jurisdiction (the smallest in the country),
various administrative powers are exerted, such as the
Regional Government of Callao and the Provincial
Municipality of Callao. Furthermore, the region has
national competence with its harbour administration and
the main airport of the country.

Main Types of Process and Interaction:
Knowledge, Exchange and Discussion

The responsibilities for spatial planning are developed by
the Regional Government of Callao and by the Provincial
Municipality of Callao. These competences were granted at
first by law No. 27867 and law No. 27902 respectively, and
later also by the Municipalities Organic Law, law No. 27972.
However, the existing regulations do not include that the local
governments develop a framework for their planning at the
local level with instruments developed at the regional level.
This has led to the existence of a range of instruments
for spatial planning and management without any
coordination. Likewise, a variety of actors and activities are
intervening in the small region of Callao. There is need for
a better linkage between the Provincial Municipality and
the District Municipality.  
Therefore, since 2009, the Regional Government of Callao,
through the Spatial Conditioning Office as part of the
Regional Office of Budget, Planning and Spatial Conditioning,
takes up the challenge to develop a number of documents
in consultation with the Provincial Municipality of Callao and
the District Municipalities of Ventanilla, La Punta, Bellavista,
Carmen de La Legua-Reynoso and La Perla. They furthermore
consult with public institutions such as the Peruvian Marine
institute IMARPE, the Directorate of Hydrography and
Navigation HIDRONAV, the national port authority APN,
private companies, and civil society.
–– The main knowledge products are divided into three
important processes (executed by i.a. the Spatial
Conditioning Office)
–– Process of spatial planning  
–– Process of delineating boundaries
–– Process of information gathering for the spatial
database - GIS

Spatial planning
A. “Ecological Economic Micro-Zoning
(MZEE) of the Constitutional Province
of Callao – updated version 2011”
Ecological and Economic Zoning (ZEE) is a dynamic and
flexible process that aims to identify various options for
sustainable use of a certain area. It is based on the
evaluation of land use potential and restraints, using
physical, biological, social, economic and cultural criteria.
Once approved, it becomes a technical instrument guiding
sustainable use of land and natural recourses. The legal
base for its development is covered by the Supreme Decree
No. 087-2004-PCM, which approved the regulation of the
ZEE. See publication in the official newspaper El Peruano
on December 23, 2004 in graph C3.4.
The Regional Government also decided to develop
Ecological Economic Micro-Zoning (EEMZ). Studying EEMZ
contributes to the development and promotion of
development projects, management plans, spatial planning
and urban development. In 2009, the Spatial Conditioning
Office as part of the Regional Office of Budget, Planning and
Spatial Conditioning, developed the study “ECOLOGICAL
ECONOMIC MICRO-ZONING (MZEE) OF THE
CONSTITUTIONAL PROVINCE OF CALLAO”. The document
was approved by ordinance No. 008-2009, and its use was
regulated through the Regional Decree No. 015-2009.
In 2011 it was considered necessary to update this
document, referred to as ‘Ecological Economic MicroZoning of the Constitutional Province of Callao – updated
version 2011’. To this end, a team of professionals was
formed who conducted the update process, while relying

83

II - 3 Callao, Peru: Institutional Knowledge and Technology Management

on the participation of the representatives of the local
governments, public and private institutions, and civil
society members of the Regional Technical Office.
Furthermore, the representative of the organizational units
of the Regional Government was responsible for the
validation of the document in a public ceremony on
November 25, 2011. Subsequently ordinance No. 00052012 was approved, which makes the use of MZEE available
as a guiding instrument for spatial planning and
management of the Regional Government of Callao, as well
as the local governments and public entities of our
jurisdiction. See graph C3.5.

B. Spatial Management Plan of the
Constitutional Province of Callao
2020 – proposal
The Spatial Management Plan of the Constitutional
Province of Callao 2020 is an interdisciplinary attempt to
intergrade the different social, economic and cultural

Graph C3.4: Study of Ecological Economical Micro-Zoning
– updated version 2011
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processes and systems into a proposal for integrated and
efficient land use management, based on the
ECOLOGICAL ECONOMIC MICRO-ZONING OF THE
CONSTITUTIONAL PROVINCE OF CALLAO – MZEE. See
graph C3.6.
The following objectives were defined as main
instruments for land planning and management:
• Adapt the Spatial Management Plan (POT) as key
instrument for land planning and management in the
Constitutional Province of Callao.
• Establish guidelines and policies for the spatial
development of Callao.
The legal base is defined in the Organic Law of
Regional Governments and in the policy guidelines for
spatial planning, approved by the Ministerial Resolution
026-2010-MINAM, just as the regulation of the ZEE of
the MINAM. These regulations reflect a lack of
integrated spatial planning processes and a (sectorial)

Graph C3.6: Spatial Management Plan 2020.

2  Main Types of Process and Interaction: Knowledge, Exchange and Discussion

bias in the environmental sector. So far, spatial planning
is not considered as an instrument that integrates
economic, social, cultural and environmental visions of
land. Nevertheless, this document is used by the
Regional Government of Callao, the Provincial
Municipality of Callao, and other local municipalities,
to determine whether or not the studies, projects and
policy proposals prove usefulness for institutional
planning and management.

Process of demarcation and
spatial planning
Land demarcation is a technical geographic process
through which national territory is organized based on
the definition and delimitation of political administrative
constituencies. The actions and procedures are defined
in the Law on Territorial Demarcation and Organization,
law 27795, approved by the supreme decree No. 0192003-PCM.
The regional government of Callao (the Spatial
Conditioning Office is the technical body of spatial
demarcation), who evaluates and verifies if the requirements
are met, also formulates a technical report in agreement
with the municipalities and the population. They also
formulate actions of regularization (delimitation and/or redelimitation, imprecision, or indeterminate boundaries)
and actions of formalization (creation of districts, provinces,
territorial annexations, mergers).

B. Proceedings of delineating territorial
boundaries between the Ventanilla
district and the Lima Metropolitana
districts (Ancón, Sta. Rosa, Puente
Piedra and San Martín de Porres)
The report is based on the imprecision of the existing
limits between the districts of Ventanilla (Callao) and Lima
(districts of Ancón, Sta. Rosa, Puente Piedra and San Martín
de Porres), identified in the “Diagnosis for delineating and
determination of territorial boundaries in the Constitutional
Province of Callao”.
The technical body of the spatial demarcation of the
Regional Government of Callao (Spatial Conditioning
Office), verifies, evaluates, and develops, according to the
regulations on delineating boundaries, the technical
proposal of delimitation and re-delimitation of the district
of Ventanilla. This happens in accordance with the
technical documentation of available geographic and
topographic data, fieldwork with relevant instruments,

Graph C3.7: Document: “Diagnosis for delineating and
determination of territorial boundaries in the
Constitutional Province of Callao.

Regularization
A. “Diagnosis for delineating and
determination of territorial
boundaries in the Constitutional
Province of Callao”
With the departmental resolution No. 002-2006-PCM/
DNTDT, the Regional government of Callao approved the
“Diagnosis for delineating and determination of territorial
boundaries in the Constitutional Province of Callao”. The
technical document is base for the delineating of
boundaries of existing constituencies in the province,
conform the complementary decree of law No. 27795. It
must be strictly followed by all organizations that
comprise the National System of Territorial Demarcation.
See graph C3.7.
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and technical requirements set out in the current
regulations. For this purpose, local governments are
called upon in order to achieve an agreement, within the
technical and regulatory framework, about boundaries of
the sector in conflict. This will become a public document
as well. With the technical feasibility established, the
technical body of the Spatial Demarcation will be
incorporated in the corresponding file in order to continue
with the established procedures and subsequent approval
by law. See graph C3.8.
The file of delineating the aforementioned boundaries
was adopted by the Regional Council Agreements No. 020
(12.05.201) and No. 000087 (19.04.2012) of the Regional
Government of Callao, and by the decree No. 849
(08.05.2012) of the Council of the Metropolitan
Municipality of Lima. The technical proposal is pending
for approval by law by the National Technical Office of
Spatial Demarcation of the Presidential Cabinet of Peru.
Once penalized by law, the management of the local and
regional authorities will be more streamlined so that they
can carry out their actions for the benefit of the population
of each jurisdiction. This way, infrastructural services and
basic facilities such as roads and sidewalks, water and
sanitation, education and health, cleaning, certification,
etc. can be provided.

3
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Formalization
A. Study: “Zoning for Spatial
Demarcation and Organization of the
district of Ventanilla – Constitutional
Province of Callao”
The supreme decree No. 074-2010-PCM has declared
the district of Ventanilla as a national interest zone in order
to implement actions that enable a better organization of
the land, while commissioning the Regional Government of
Callao to realize specific research.  
According to these norms and with the technical assistance
of the National Technical Office of Land Demarcation of the
Chamber of Ministries, the present study was elaborated in
order to guide the planning actions in the Ventanilla district,
Constitutional Province of Callao. The aim of this study is to
integrate spatial planning of the district in political, economic,
social and environmental processes. The aforementioned
document was adopted by the Departmental Resolution No.
003-2011-PCM on the 8th of July 2011. See graph C3.9.
This study functions as a reference document for the
evaluation of the requests for the creation of districts. It is
currently in the process of evaluating a request by the
human settlement Mi Perú, which has the pretention of
becoming a district.

Process of Information Gathering for the
Spatial Database - GIS

The Spatial Conditioning Office of the Regional Office of
Budget, Planning and Spatial Conditioning, is responsible
to develop and maintain an updated spatial database at a
regional level.

A. “Development of the catalogue
about the hazard in human
settlement, disaster risk
management and spatial planning.”

The following documents were developed in
coordination with regional government bodies (Regional
Management of National Defence and Civil Defence,
Technology and Communications Office) and external
institutions (such as the Provincial Municipality of Callao,
the Ministry of Culture, Municipality of La Punta,
Municipality of the Human Settlement Mi Perú). The
documents contain information on the GIS database and
constitute relevant and new information useful to develop
other studies about land use planning.

This document contains information about the
identification of hazards, vulnerabilities and the levels of
risk for the human settlements located in the districts of
Callao (downtown) and Ventanilla. The human settlements
concerned are: Ciudadela Chalaca, Francisco Bolognesi, Alan
García, El Progreso, Nuevo Progreso, San Juan Bosco and 3
de Marzo, as well as, amongst others, the property of Inca
Mar E.I.R.L., the colonial housing project of Alemeda and the
entire Callao coastline. The database and maps were
developed in GIS. See graph C3.10.

3  Process of Information Gathering for the Spatial Database - GIS

Graph C3.8:
Delineating territorial
boundaries of the
Ventanilla district.

Graph C3.9: “Zoning for Spatial Demarcation and Organization of the district of Ventanilla – Constitutional
Province of Callao”

ESTUDIO:
“ZONIFICACIÓN PARA LA
DEMARCACIÓN Y
ORGANIZACIÓN TERRITORIAL
DEL DISTRITO DE VENTANILLA
- PROVINCIA
CONSTITUCIONAL DEL
CALLAO”
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B. “Development of the Regional
Spatial Catalogue No. 1. “Human
settlement Nuestra Señora de las
Mercedes Mi Perú”.
This document contains information about infrastructure
services, economic activities, the legal physical state of the
urban centres and their margins, etc., constituting an
important instrument for spatial planning and demarcation.
The information was collected by the use of field surveys.
The authorities and population of the human settlement
helped to achieve this goal. All data gathered was entered
in GIS. See graph C3.11.

C. Regional catalogue No. 2 “The Porcino
Park Project – Ventanilla - Callao”
This document contains cartographic information on
demographic issues, facilities, socio-economic activities,
access to basic services and infrastructure of each sector,
zone, association or cooperative project. The information
in this document becomes an important tool of analysis.
Again, the information is gathered thanks to the
participation of both the authorities and the population.
See graph C3.12.

D. “Human settlements in the
Constitutional Province of Callao”
This publication is a record of all human settlements in
the Constitutional Province of Callao (urbanizations,
cooperatives, neighbourhoods, etc.) in order to cover the
lack of information regarding name, location and the
jurisdiction to which it belongs. It should be mentioned
here that the main source of the information presented
here is provided by the National Institute of Statistics and
Informatics. See graph C3.13.

E. “Development of a Spatial
Information Database” – Landmarks
This catalogue aims to show the status of the nation’s
cultural heritage (215 monuments), as well as ruinous
properties (83 properties) located in the Constitutional
Province of Callao. The purpose of the documentation is to
raise awareness by the owners of the properties and by the
public entities under their jurisdiction, and to increase
action for the recuperation and revaluation of the properties
linked to collective memory, customs and traditions. This
information is very important for the Municipalities and
Ministry of Culture. See graph C3.14.
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Depending on the type of process, the following stages
of development can be described:
Initial stage: Every process starts with the political decision
to effectuate an ordinance (according to each case) that will
be translated into a Resolution of the General Regional
Management. They not only approve the activity or project,
but moreover they approve the expenditure and financing.
Subsequently, actors are identified and a process of awareness
is initiated through coordination meetings and/or trainings.
In the case of Ecological Economic Micro-Zoning (MZEE) and
spatial planning, a Regional Technical Commission was
formed by representatives of municipalities, private
institutions and social organizations, with whom was worked
in all stages of the process. An agreement with all
municipalities was subscribed, committing to the following:
a.

Participate in and constantly and actively support
the process of MZEE and spatial planning.

b.

Provide information necessary for the process of
MZEE and spatial planning.

c.

Validate and affirm through the issuance of a
municipal ordinance at the provincial and district
level

d.

Use the MZEE as a guiding instrument in the
development of spatial planning and management

e.

Monitor and evaluate the EEMZ of each jurisdiction

f.

The Regional Government agrees to fund the study
that will serve as a source of information for the
municipalities. Furthermore it will fulfil other
commitments in the implementation phase.  

Second stage: Formulation. In this stage the development
of the activity or project is initiated, fieldwork is conducted,
and satellite imagery, GPS, GIS and aerial photos, etc. are
used. In this stage of data collection, the cooperation
between officials from local government authorities
(municipalities) and the participating population (through
e.g. workshops) is essential.
Third stage: Approval. In this stage the performed work
is validated by the involved institutions and civil society, and
the Regional Government of Callao endorses the ordinance
or General Resolution, referring to the initial MZEE ordinance
No. 0008-2009, and the updated version, namely ordinance
No. 0005-2012.
Fourth stage: Implementation and monitoring. With
the current ordinance No. 0005-2012 (at force at regional
level), the use of MZEE as a guiding instrument for spatial
planning and management became available for the
Regional Government of Callao, as well as the local

3  Process of Information Gathering for the Spatial Database - GIS

Graph C3.10: Document: Hazards in human settlements of the Constitutional Province of Callao

NIVELES DE RIESGO EN NÚCLEOS
POBLACIONALES DE LA
PROVINCIA
CONSTITUCIONAL DEL CALLAO
PARA LA GESTION DEL RIESGO DE
DESASTRES Y ORDENAMIENTO
TERRITORIAL

GERENCIA REGIONAL DE
PLANEAMIENTO, PRESUPUESTO Y
ACONDICIONAMIENTO TERRITORAL

Oficina de Acondicionamiento
Territorial

2011

Graph C3.11: The Regional Spatial Catalogue of Mi Perú

Graph C3.12: Information Catalogue of the Porcine Park Project
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governments and public institutions of the jurisdiction.
Within this stage, a Regional Spatial Information System
(SITR) was developed and GIS software was purchased and
installed for the municipalities of the Constitutional
province of Callao. See photo C3.1.

Currently, as part of the implementation of these stages,
knowledge is spread through presentations, conferences
and the making of a newsletter called “Ciudad y Territorio
Chalaco” (see graph C3.15); participation in interinstitutional committees; and the delivery of physical
products or CD’s to be used by civil society.

Graph C3.13: Human Settlements of the Constitutional
Province of Callao 2011.

Graph C3.14: Landmarks and ruinous properties

Photo C3.1: Delivery of GIS and the MZEE Mayors

Graph C3.15: Districts newsletters: “Ciudad y Territorio”

4  Design of Information and Communication Technology (TIC) and GIS Systems for Urban Strategies

4

Design of Information and Communication
Technology (TIC) and GIS Systems for Urban
Strategies

In order to centralize and share all spatial products, we
developed a TIC-GIS product: a system that combines or
integrates computing tools, the internet and
communications. This product is built on a GIS platform
server and is called: Regional Spatial Information System
(SITR). See graph C3.16 and C3.17.

Main objective of the SITR:

–– Contribute to disaster risk management
–– Provide feedback
–– Comply with regulations on spatial data on the
infrastructure of Peru
It is important to mention the actors who developed the
SITR and kept it up to date. These actors are amongst
others:
a.

Design and management of the development
project: The Spatial Conditioning Office of the
Regional Government of Callao. See graph C3.18.

b.

Initial development of software: external specialist
in GIS server platforms

–– Manage the spatial databases for decision-making
processes

c.

Initial support communications technology: TIC
Office of the Regional Government of Callao

–– Publish the products for the benefit of the
institutional structures of our organization

d.

Development of information incorporation into
SITR: Spatial Conditioning Office; multidisciplinary
professionals engaged in physical, environmental,
urban, socio-economic, historical and cultural
issues; Organizational   bodies of the Regional
Government (civil defence, economic development,
environment, etc.) and local government (urban
development and environmental management);
public and private organizations.

–– Systematize the products developed by our
organization
–– Have a GIS map server
–– Have a metadata server

–– Publish the products for the benefit of the local
governments and public and private institutions
–– Provide information that guides spatial planning and
urban development
–– Pass on the actions of demarcation and spatial
organization  

Graph C3.16: Website of the Regional Spatial Information System
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Graph C3.17: GIS maps and PDF of the SITR

Graph C3.18: Conceptual scheme on the development and implementation of SITR.
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5  Knowledge Products of TIC-GIS Systems for Urban Strategies

e.

Communications technology maintenance: TIC
Office.

f.

Continuation of the incorporation of information in
SITR: carried out by the Spatial Conditioning Office.
The products that are obtained have a secondary
source of information through local governments
and public organizations (feedback).  

The development of the SITR was an initiative of the
Spatial Conditioning Office and should be seen within the
context of fulfilling responsibilities and competence.
Among other things, they developed and maintained an
updated database of spatial information at a regional level
in order to use the processed data as a tool to support
spatial planning and management in the Constitutional
Province of Callao.
The actors involved in the realization of the SITR are
already cited above. This section, however, will be focused
on the management of the Spatial Conditioning Office. This
will be done to emphasize the importance of gathering the
actors to generate information and feedback that
strengthens the SITR.
Regarding the public organizations, it is important to
highlight the participation of the local government by

providing information on land registry and as an
environmental and socio-economic partner. This is
especially the case for the Provincial Municipality of Callao,
since they hold responsibility over the same territory as we
do, formulating urban plans and regulating the zoning and
land use of the jurisdiction. With local governments
endorsing agreements to participate in the development of
the Ecological Economic Zoning, led by the Spatial
Conditioning Office, they identify potential and limitations
of the land and guide spatial planning, as part of the SITR.
They provide GIS licenses to support the implementation
of their commitments regarding land registry urban
planning, etc., which in turn offers feedback for the SITR.
Currently, we maintain close ties with the local governments,
who are our main partner in generating information.  
The SITR has a unique model for local governments,
which is an additional method for information exchange.
As explained before, regarding computing and
communications, the TIC Office of the Regional Government
provides the concerned support.
Finally, it is important to emphasize the financial variable
that is facilitated by the regional authorities that enabled
us to develop and keep the SITR up to date.

Knowledge Products of TIC-GIS Systems for
Urban Strategies

5

The SITR, as a TIC-GIS product, contains diverse knowledge
generated by the Spatial Conditioning Office, such as:
a.

Accurate information, maps, database and metadata
of Ecological Economic Zoning.

b.

Accurate information and maps of delineating
boundaries of the jurisdiction.

c.

A study of spatial organization of the Ventanilla
district: accurate information and maps

d.

Database, maps and spatial catalogues: Porcino
Park, Mi Perú

e.

Database, maps and catalogues on hazards in
human settlements

f.

Database, maps and catalogues of historical
monuments and ruinous properties

It is important to point out that these outcomes can also
be accessed in a physical manner independently from SITR
In the SITR, the outcomes are mainly published in PDF
and GIS-GVB on the GIS server platform Esri, using
applications developed by NET, SQL server and ESRI Flex.
These applications are accessible via the internet and are
known for being interactive and user-friendly. Also, on the
GIS server we publish WMS maps, KMZ applications on
Google earth, and metadata linked to the GeoNetwork
server, all in conformity with the standards of the spatial
data infrastructure of Peru.
All the SITR information is public and via e-mail
comments and recommendations can be received. The
intellectual property of the knowledge product belongs to
the Regional Government of Callao.  
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All products are designed, developed and updated
under the guidance of the Spatial Conditioning Office with
support from various organizational structures, especially
the Office of TIC, economic development, environment
etc. Generally, in order to complete the internal knowledge
or ‘know how’, professionals are mobilized who are
specialized in spatial planning, urban planning and/or
geographic information systems (GIS), given the
multidisciplinary nature of the topics.
Many of the products are not only multidisciplinary but
also participatory of nature, which is why at the same time
local governments, public and private organizations,
academia and civil society participate in the process. To this
end, they are asked formally to participate in meetings and
workshops, offering information and proposing ideas to
validate outcomes such as those of the MZEE.  
So far, we did not need to hire foreign specialists.
However, we do not exclude the possibility of doing it at
some point. Nevertheless, we have organized a conference
together with the Ministry of Environment, in response to
a visit to Peru by specialists on spatial planning from Spain,
Germany, and Basil. At this conference, also national
specialist of the Ministry of Environment, the Ministry of
Housing and the Local Government of Callao participated.
This event was attended by i.a. the members of the Regional

6

The Spatial Information System is a web-based TIC-GIS
technique that streamlines the content of the
aforementioned products. The accessibility to the system
(as an aspect of computing and communication) is
administered by the Information Technology Office. In
some cases, given the fact that our products comprise large
files, the speed of access is limited due to the bandwidth
and internet traffic.
The GIS database and maps can be accessed by query
mode by using SQL tools. Also, a PDF version can be
downloaded freely, as well as other accurate information.
We have applications that can publish maps through
WMS, KMZ on Google earth and metadata on the
GeoNetwork server as a query.
The SITR is developed to be as user-friendly as possible,
taking into consideration that the GIS applications are not.  
The content of the SITR is regularly updated with
information generated by the Spatial Conditioning Office
and the TIC Office provides software updates.

Changes in Urban Development Processes as a
Result of ICT-GIS-Based Products Based on GIS
Knowledge and Information

Although legislation on spatial planning is not clear and
explicit (often using confusing terms as spatial conditioning,
spatial organization, environmental and land management,
etc.,) through consultation with different stakeholders in
Callao we were able to conduct studies and generate
important information. This information is not only useful
for the Regional Government of Callao, but also for the
municipalities, public institutions, the private sector, and
civil society.
Basically, multidisciplinary generated information has
been developed in a participatory manner with input from
local governments, public and private institutions and civil
society organisations, while subsequently validated by the
respective actors for each process. At the moment, the
developed knowledge documents are used for the
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Committee of the ZEE and the spatial planning body of
Callao to share experiences and listen to each other.

preparation of other spatial planning instruments, for
example as inputs to formulate development plans, disaster
risk management, urban development, environmental
management, watershed, etc.
The MZEE ordinance was approved by the Regional
Government as a guiding instrument for spatial planning,
providing its utility by the same Regional Government, local
governments and public institutions involved in the
jurisdiction. In this context, the Provincial Municipality of
Callao validated and endorsed the MZEE by the municipal
ordinance No. 063-2010 as a spatial management and
planning instrument, as well as the compulsory use of it in
developing the Urban Plan of the Municipality of the
Constitutional Province of Callao.

7  Conclusions

The available information was used for the development
of the following studies, among others:
–– Urban Plan Director 2011-2020 - Provincial
Municipality of Callao
–– Coordinated Development Plan 2011-2021 - Regional
Government of Callao–– Logistics Studies - Pro Inversión
–– Wetland Master Plan – Ventanilla district
–– Institutional Development Plan 2010-2014 Provincial Municipality of Callao
–– Regional Emergency Operations Plan 2012 - Callao
–– Port terminal Callao Master Plan -APN
–– Municipal Urban Plan – Ventanilla district
–– Evaluation of activities of the Investment Program of
the Regional Government
–– Evaluation of Public Investment Projects - Regional
Government of Callao

7

By the same token, the Ministry of Environment created
a multi-sectorial commission for spatial planning of the
Chillón river basin. In that area, the MZEE of Callao was
presented to incorporate it in the study on the watershed.
Also, we have been coordinating with the Metropolitan
Municipality of Lima, through the Metropolitan Planning
institute, to take part in the development of the spatial
planning of Chillón, where we will also incorporate our
MZEE product.
All our knowledge products, from their design on, have
a clear aim and purpose with emphasise on economic, social
and environmental aspects. This way, they become tools for
decision-making processes of the Regional Government,
Local Governments and especially other public institutions
that execute their functions for the benefit of the city, its
population, watershed and environment.
Finally, note that our level of coordination has been
expanded and improved and the exchange of information is
more fluid: making it better every day to manage the region.

Conclusions

Information and Communications Technologies (TIC)
together with the Geographic Information System (GIS) are
the basis of the development and management of the
knowledge products of the Spatial Conditioning Office.
The knowledge products result from the implementation
of our competencies. From its design on, its functions have
a clear aim and purpose, namely: to focus on physicalurban, economic, social, environmental, watershed and risk
management processes.
The participatory character is always taken into account
in the development, management and review of the
information of the products. Besides the local governments
(as main actors), public and private institutions and
community organizations also participate.  

The knowledge products become management and
guiding instruments for Regional Government, local
governments and public institutions (according to the case)
aimed at the development and implementation of i.a.
urban spatial planning, environmental risks management
and actions of demarcation.
As the above-mentioned pointed out, the Regional
Government of Callao, through the Spatial Conditioning
Office of the Regional Office of Budget, Planning and Spatial
Conditioning, has been working in coordination with other
entities, always giving their best effort in order to improve
the management of the territory for the benefits of the
whole Callao community.

95

II - 3 Callao, Peru: Institutional Knowledge and Technology Management

References
Institutional legal base

Regional and local legal base

1. Law No. 27867. ‘Ley Orgánica de Gobiernos Regionales’
(18.11.2002) and its amendment, Law No. 27902 (01.01.2003).

1. Regulations of Organization and Function of the Regional
Government of Callao. Article 87 No. 1 and article 85 No. 1,2 and
5 approved by the regional ordinance No. 004-2006-REGION
CALLAO-CR

2. Law No. 27972, ‘Ley Orgánica de Municipalidades’ (27.05.2003).

Legal base for spatial planning and Ecological Economic
Zoning
1. Supreme decree 087-2004-PCM, approving the regulation of
Ecological Economic Zoning (23.12. 2004).
2. Decree of the Directing Council 010-2006-Conam/CD, approving
the directive “ methodology for Ecological Economic Zoning”
(28.04.2006).
3. Supreme decree 023-2007-PCM, amending the regulation for
Ecological Economic Zoning (17.03.2008).
4. Ministerial resolution 026-2010-MINAM, approving the policy
guidelines for spatial planning (23.02.2010).
5. Ministerial resolution 139-2011-MINAM, making the publication
of the National Strategy for Ecological Economic Zoning available
and the two-year Operational Plan III Ecological Economic Zoning
and spatial planning 2011-2013 on the MINAM website
(25.06.2011). Legal base spatial planning and Ecological Economic
Zoning.
6. Law No. 26821 “Ley Orgánica para el Aprovechamiento de los
Recursos Naturales.”
7. Supreme Decree No. 045-2001-PCM, declaring environmental
and spatial planning throughout the country of national interest
and constituting a national commission for environmental spatial
planning.

Legal base for spatial demarcation
1. Law No. 27795, “Ley de Demarcación y Organización Territorial”
(24.07.2002).
2. Supreme decree 019-2003-PCM, regulation of law No. 27795,
“Ley de Demarcación y Organización Territorial” (24.02.2003).
3. D.S. 074-2010-PCM. Spatial organization of the Ventanilla district
of the constitutional province of Callao declared as national
interest.

96

2. Regional Ordinance No. 010-2007-CR, declaring Ecological
Economic Zoning and spatial planning as a regional interest, and
approving the establishment of the regional technical commission
for ZEE and spatial planning.
3. Regional Ordinance No. 004-2008-CR, amending the regional
ordinance No. 010-2007-CR.
4. Regional Ordinance No. 008-2009-CR, approving the Ecological
Economic Micro-Zoning (MZEE) of the Constitutional Province of
Callao.
5. Regional Decree No. 015-2009, approving the regulation of the
regional ordinance No. 008-2009-CR.
6. Ordinance of the Provincial Municipality of Callao No. 0000632010-MPC, approving the Ecological Economic Micro-Zoning of
the Constitutional Province of Callao.
7. Municipal Ordinance No. 014-2010-MDLP/ALC, making the use of
Ecological Economic Micro-Zoning (MZEE) available in the La
Punta district.
8. Municipal Ordinance No. 019-2010-MDV, approving Ecological
Economic Micro-Zoning in the jurisdiction of Ventanilla.
9. Municipal Ordinance No. 000068-2010-MPC, approving the
Urban Development Plan of the Constitutional Province of Callao
2011-2022
10. Regional Ordinance No. 005-2012-CR, approving Ecological
Economic Micro-Zoning in the Constitutional Province of Callao
- Updated Version.

Sources of information
Diversa información alcanzada por la Municipalidad Provincial del
Callao, Municipalidades Distritales de Ventanilla, Carmen de la
Legua y Reynoso, La Punta, Ventanilla y La Perla.
Asimismo de los sectores públicos: Instituto del Mar Peruano-IMARPE,
Dirección Regional de Salud-DIRESA, Autoridad Portuaria NacionalAPN, Dirección Regional de Educación-DREC, Servicio de Agua
Potable y Alcantarillado-SEDAPAL, Empresa de Distribución
Eléctrica de Lima Norte S.A.-EDELNOR, Ministerio de la Cultura,
Ministerio de Ambiente -MINAM,  y empresas privadas. También
con información procedente de las Gerencias y Oficinas del
Gobierno Regional del Callao.
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Spatial Information Management in Local
E-governance Systems
By Isa Baud, Karin Pfeffer, C. Richter36

Foreword
In this paper we focus on the introduction,
implementation and practices of e-governance within
the Municipal Corporation of Kalyan-Dombivili (KDMC),
India, a fringe city in the Mumbai agglomeration, where
one of the early ICT initiatives in Maharashtra was
taken up in 1999, at the initiative of the then
Commissioner. It concerned setting up electronic
systems to facilitate and streamline registration of

1

Actors and their networks in e-governance in
Kalyan Dombivili

1.1 Installing spatial
information systems in LG
and their goals
Local initiatives in installing MIS are taking place against
the backdrop of a large variety of ICT initiatives within India
at various scale levels (generally called e-governance). The
different scale levels of putting such systems in place
include national and state-level, as well as local governments
in urban and rural areas.
A number of national and state level government
initiatives in India have been taken in the past two decades.  
36
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government information, in particular on properties,
physical infrastructure and the provision of basic
services. The state government of Maharashtra is
utilizing the experience of the KDMC system for the
other 245 ULBs in Maharashtra, who are currently
developing similar systems and software packages.
Therefore, KDMC has more than a local significance.

With contributions from Tara Saharan, Sohni Ahluwahlia,
Javier Martinez, Tara van Dijk . Tara van Dijk’s PhD work
has informed the general discussions in the chapter,; the
Master thesis by Ahluwahlia contributed to the section in
KDMC internal work processes, the article by Martinez on
the grievance analysis, and the field report by Tara Saharan
to the working procedures of the Corporation.

The most important of these for our purposes (with urban
focus) are the National Urban Information System (NUIS)
initiative by central government (2006), the National SDI
initiative and the related Geo-portals at state level
(Georgiadou, Puri and Sahay 2005), the National
E-governance Plan (Ministry of Communications and IT),
and the e-governance benchmarks established by the
Ministry of Urban Development (MUD 2010) (see Richter,
in preparation)37. These benchmarks are designed to
37

Website: Ministry of Urban Development has launched
National Urban Information System (NUIS) Scheme in
March, 2006 to develop GIS databases for 137 towns / cities
in the country in two scales i.e., 1:10,000 and 1:2000.As on
date the total number of towns in NUIS Scheme is 152. The
inclusion/addition/deletion of towns as requested by State
Govt. and approved by TAC. In addition utility mapping in
1:1000 scale will also be undertaken for 24 towns. Apart from
spatial data, the Scheme has another component i.e. National
Urban Data Bank and Indicators (NUDBI). The spatial and
attribute databases thus generated will be useful for preparation
of Master/Development plans, detailed town planning
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streamline operational efficiency at local level, transparency
and accountability. They have become part of the
mandatory conditions for the JNNURM programme, and
specific guidelines have been developed for important
basic services (MUD, 2010).  
Among anti-poverty programmes specifically, the
National Urban Renewal Mission (JNNURM) for urban
development (2005-2010), and the Rajiv Awas Yojana (RAY;
currently starting up) scheme are two programmes which
explicitly mention mapping slum areas and using spatial
knowledge in tackling poverty issues (ICT-based).  JNNURM
(focusing on both infrastructure as well as poverty issues)
has made it a mandatory condition that local governments
install ICT-GIS-based systems to monitor their own work
(KDMC, 2007) and be more efficient.
State-level initiatives vary, so that it is difficult to answer
across the board what state-level initiatives exist to
establish ICT-GIS-based departments in local governments
and their stated purpose (MIS, G2C, G2B). Currently, the
ICT-GIS-based packages developed in KDMC will be used as
examples for other local governments in Maharashtra.
However, questions remain about spatial information
systems at MMRDA level.
The main goals mentioned in the various initiatives focus
mainly on operational efficiency – recognizing the huge
problem of informality and corruption prevalent in the
Indian context – as well as transparency and accountability.
Transparency is underpinned by the RTI Act and
improvements in accountability are supposed to be
supported by grievance redressal systems, and consultation
mechanisms built into processes of designing City
Development Plans.

citizen grievance registration are the areas receiving most
attention. We are including these areas (except birth and
death registration), as well as issues of addressing poverty
through initiatives towards slums38. These issues are
linked to our focus in Chance2Sustain; the property tax
collection is linked to land use (and the lack of land
registration, and commercialisation of urban land
markets); it is also linked to the financial viability of urban
local governments, and serves as condition for obtaining
large-scale JNNURM grants from Central government
(WP2, WP6). Slum initiatives are linked to the issue of
what happens to sub-standard settlements in urban
development processes (through government
programmes) (WP3), and citizen grievance registration is
linked to the question of how ‘participatory’ feedback
from different groups of citizens can improve transparency
and accountability by local governments (WP5)39. The
Town Planning department in KD uses in Autocad drawn
maps for planning schemes, which are not available as GIS
layers (PAG, 2010)40.

38

39

Figure C4.1 shows the extent to which local
e-government initiatives exist for eight basic services
usually provided through local government (GOI, 2010).  
The results indicate that property tax assessment and
collection, birth and death registration, water supply and
schemes and serve as decision support for e-governance. The
total outlay of the scheme is Rs. 66.28 Crores of which 75%
will be borne by the Central Govt. and the 25% will be the
State, matching share. The work of spatial data will be
undertaken by the Survey of India, Dehradun, the National
Mapping Agency. Memorandum of Understanding has been
signed between Ministry of Urban Development and the
National Mapping Agency on 13th March 2006 for Urban
Spatial data generation NUIS Scheme Guidelines: Town &
Country Planning Organisation, Ministry of Urban
Development has prepared. In Maharashtra, Pune, Bhiwandi,
Nashik, Pimpri Chinchwad, and Thane are participating. TN
is not participating in the Scheme.

40

Although slum initiatives are prevalent, they have not
been the target of e-governance initiatives much. This
may change in the near future with the implementation
of Rajiv Avas Yojana central government program, the
guidelines for which require development of GIS
databases of slums and residents. (Sources: Times of
India Feb 15, 2010 “For accurate data, govt plans to map
slums” and GOI Rajiv Awas Yojana - Guidelines for Slum
Free City Planning. M. o. H. a. U. P. Alleviation.
In fact, participatory is increasingly not the right term to
use for our purposes. The interaction between
government and citizens/residents can be through
‘invited spaces’ for consultation and feedback (the latter
includes grievances), which concur with the notion of
‘participatory’. However, voluntary provision of
geographic information (VGI) by citizens can work
through ‘claimed spaces’ or ‘negotiated spaces’ (Baud
and Nainan 2008).

To obtain information on local government workings, our
main methodology has been to work with local
governments, specifically with the KDMC (and three
other cities in Karnataka and Maharashtra which
provided comparisons), as well as with civil society
organizations and household surveys. We have utilized
participatory workshops in each location, in which two
types of actors at least were involved.   These yearly
workshops were held in a specific city between 20072010, and provide the basis for results mentioned in the
case study.  We have also accessed information from the
municipal corporations, and citizen feedback. The
specifics of these methodologies are indicated in the
relevant sections.
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Figure C4.1: Growth of Municipal e-Governance initiatives in Eight Basic Services offered at all-India Federal level
(2006-2009)

Source: GOI 2010

Table C4.2: E-governance implementation and involved actors
Internal IT infrastructure + links to citizens

IT department Kalyan,
back-up in Dombivili, ABM Ltd., CFCs

Software modules

All line departments in KDMC Corporation, ABM Ltd., IT
department, expert committee

Citizen Facilitation centres (6)+ head office

Ward offices, IT department

Enterprise information portal

IT Department

External advisory system

Expert committee, IT Dept. Head, Commissioner

GIS-system

NIIT Ltd., IT Department, National gov. through JNNURM
guidelines

*up-scaling: replication of software programme across
other LGs of Maharashtra

IT Dpt head, ABM, state government of Maharashtra

* introduced around 2002
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1.2 Actors and initiatives in
socio-spatial knowledge
management in KalyanDombivili
Municipalities are both producers and users of (spatial)
information, but the relationship is complex and needs to
be unravelled. Two main issues arise as indicated above: to
what extent is an ICT/GIS system installed for producing and
using information within LG (MIS), and to what extent is
ICT-based information incorporated into the work practices
of the various line departments providing services to
citizens (G2C, C2G)?
The E-government initiative in KDMC was started in
1999, and its main elements were in place in 2002. These
consisted of an internal IT infrastructure consisting of the
IT department established in Kalyan with a back-up server
in Dombivili and connections to the citizen facilitation
centres (CFC) at the administrative ward level and an
enterprise information portal (Figure C4.2) for external
relations. Further, a large number of software modules
were introduced for reorganizing major basic services as
well as for internal management information purposes. At
the start a monitoring/advisory board of experts (including
academic experts) was established to oversee the process.
The internal IT infrastructure was designed to change the
way that data collection, storage, use and exchange would
take place, as well as the way work processes are organized.
The first phase consisted of computerization and digitization
of service delivery through the development of information
modules (MainNET; earlier KDNet). The IT department in
KDMC was set up and mandated to develop LG information
infrastructure, and to coordinate the input of information
by the line departments in KDMC. It did this in conjunction
with the private sector, by setting out a tender for a Public
Private Partnership (PPP) with a private sector company,
which would supply ‘hardware, software, implementation
and training’ (KDMC 2000)41. Each line department was
supposed to provide information sets to be developed into
modules for the CFCs. Information sets can now be used by
citizens for obtaining administrative information, for
feedback on existing services (grievances), and for tracking
progress of applications by citizens (KDMC 2006)42.
41

42

A company called ABM was selected in the process (Advent
Business Machines Ltd.)
Information sets include forms which can be downloaded
from the Corporation website by citizens for administrative
purposes, the billing forms produced (property tax, water,
etc.). However, in practice not all departments have accepted
such information sets for their work processes (PAG, 2010).

The second phase would consist of linking the
administrative databases produced through the software
modules with a GIS system, i.e. linking records to the
geographical features of the GIS layers created by another
private sector company NIIT with the IT and line departments
(following JNNURM guidelines). However, the GIS system,
put in place by NIIT, has not yet been linked up, which
means that a central component of the ICT system does not
function yet43.
The main actor in the KDMC e-government process
currently is the head of the IT Department, together with
the KDMC Commissioner. The Commissioner delegated
the role of project manager of this initiative to the head
of the IT Department, retaining only a strategic monitoring
role and influence towards external relations, once the
initiative was established and financing had been obtained
from higher levels of government44. For internal ICT
infrastructure implementation the Head of the IT
Department coordinates activities. These consisted of:
establishing project contract terms with the private
companies ABM and NIIT, internal reporting systems,
external advisory committee, establishing software
package specifications with the private company and the
heads of line departments, reviewing the project progress
and goals, reorganizing the work processes, and obtaining
recognition for the project externally.
The private company ABM is crucial in the software
programme implementation; although officially a
contractor, the company maintains long-term involvement
through its ownership of the source code (IP rights), the
long-term delegation of personnel to KDMC, and their
involvement in the rollout to other LGs in Maharashtra. The
company was contracted to provide hardware for the
internal infrastructure, a software package with modules
for each of the line departments, implementation of
infrastructure and software package, and training for the
staff. The company worked closely with the IT Department
head and the heads of line departments in developing
software specifications, re-engineering work processes,
and setting up an issue log of system malfunctions.
43

44

The implementation of the GIS system was tendered by
KDMC and awarded to NIIT India GIS Ltd. in December
2006, and Quickbird data for GIS layer creation became
available in 2007.
This involved choosing advisory Expert Committee
members, reporting annually on implementation,
incorporating Central government JNNURM funding for
the initiative, and realizing state-wide replication of the
KDMC model of e-government, and in discussions on
determining KDMC IP ownership rights of the software
packages developed.
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An Expert Committee of eight Greater Mumbai Area
experts was installed to promote external validation and
expertise for the complex project. It was concerned to ensure
maximum added value for KDMC in the tools, functions and
products generated, and that gains in time and cost reduction
would be maximized (KDMC 2000; KDMC 2001) (quoted in
Ahluwahlia 2012). They particularly influenced the issue of
ownership rights to the software package developed by ABM
for KDMC, supporting the notion that the private company
had the main right of ownership. In the period between
2000-2006 their meetings were regular; since then the
advisory committee has become dormant.  
The initiatives of internal IT infrastructure, developing
software modules for departmental services and the
setting-up of CFCs required cooperation between the IT
Department and the line Departments. The private
company, the IT and line department heads met weekly for
a year to develop and implement software modules for
KDMC; developing the contents, the level of difficulty for
citizens in using the modules and the internet interface
established for administrative processes.  The head of the
IT department played a strategic role in keeping this process
going, as not all departments were in favour of such
implementation. For instance, in the Property tax
assessment and collection department, one module
produced prospective assessments of property values
digitally, easing yearly workloads in determining annual
valuable rates for each plot (ARV) (Ahluwahlia, 2012: 80).
Introducing CFCs meant that residents could interact
with KDMC for administrative procedures through their

2

1.3 Main drivers
The original driver behind the spatial information system
installation was the Commissioner in KDMC at the beginning
of the 2000s.  His interest and initiative led to both the local
programme as well as to the idea of replicating it in other LGs
in Maharahstra.  However, Commissioners are shifted every
3-4 years, so that continuity is never ensured. Currently that
Commissioner is in the Urban Department of the State.  The
main idea behind the installation was the innovative character
of e-governance and the applications like MIS for the various
local government services, which would improve revenues,
service quality and provide for feedback from residents.
Especially IT applications in property tax assessment and
collection were expected to increase revenue and make work
processes more effective and efficient.
Later national policy through JNNURM supported the
local initiative, as reflected in the KDMC City Development
Plan of 2007, which states that the JNNURM guidelines also
make e-governance mandatory; it states specifically that
the GIS application will “assist all departments in creating
a powerful decision supports system” (CDP 2007).

Knowledge/Information Production and ICTGIS Systems for Urban Strategies

In this section, the information and knowledge products
produced within KDMC are discussed.  
The IT department contracted a database with 26-33
layers created within a GIS system through NIIT, which can
be used both internally as well as by outsiders accessing the
website (KDMC mapviewer). It contains data for
administrative wards one and two (out of 7), pertaining to
the historical centers of Kalyan and Dombivili (building
footprints, slums, streets, street lights, pipelines etc.), as
well as incorporating 10% of the complete property polygon
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local CFC or online. ABM trained the staff of the different
departments and CFCs in using the software packages, as
well as the soft skills needed to interact with residents
coming to CFCs. This was done early in the programme, but
was not continued despite staff turnover.

database45.  The property layer is not publically visible, as
the fact that it is not completely up to date may lead to
complaints by residents (personal communication).  
The Dept. of Town Planning produces printed land-use
maps as development plans. The department does not
collect or use digitized information, but knows about the IT
Department’s activities. The TP Department’s main tasks are
45

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

2  Knowledge/Information Production and ICT-GIS Systems for Urban Strategies

land acquisition (for government purposes), building
approval, building completion approvals, land survey, and
issuing Non Objection Certificates (as a part of CDP) in KDMC,
and property valuations (Saharan, 2012 fieldwork report).
KDMC has implemented several anti-poverty programmes
requiring information collection, including National Slum
Development Program (NSDP), Valmiki Ambedkar Awas
Yojana (VAMBAY), Swarna Jayanti Shahari Rojgar Yojana
(SJSRY), Slum Redevelopment Scheme (SRS), and RAY (the
most recent programme). The Revised City Development
Plan identifies 74 notified slums, within a total of 263 slums
inside KDMC boundaries (Revised CDP 2011).
The poverty cell within the Slum Improvement Board
produces information for obtaining anti-poverty programme
grants from Central government. It provides loans and
grants to self-help groups (SHG) under the SJSRY programme.  
It carried out a below-poverty-line (BPL) survey among
households in 2005, and based on that 10,195 candidates
were selected for assistance. This list of beneficiaries no one
is willing to show. The criteria used to put households on the
lists are officially 515 Rs./month/person. However, this is
such a low figure that very few people be eligible. Councilors
have provided LG with beneficiaries to be included. Such
information is difficult to access and evaluate as records are
maintained mostly in analogue files.
Within the Public Works Dept. an Executive BSUP
Engineer is in charge of coordinating the implementation
of the national Basic Services to the Urban Poor mission
(second sub-mission of JNNURM, known as BSUP) locally.
This includes working with private planning consultants,
construction contractors, and oversight of construction
work and progress. Most of the related information is
prepared and stored in analogue files as well as in widely
used desktop applications.
Finally, the new programme for the urban poor set up
by the Central Government, called RAY, is being prepared
for KDMC by a special cell set up for this purpose46. A KDMC
slum survey was done in January 2011, which estimated
that 263 slum settlements in the KDMC area exist, with
around 91,488 households (Revised CDP, 2011; Saharan
2012; see also section 3.2).   The use of GIS has been
specifically mooted as mandatory within the RAY
46

For RAY in KDMC a technical cell has been made of the
following members:
a. HoDs of some departments
b. GIS experts
c. Town Planning Experts
d. Project Engineers
e. Community development members (NGOs)
f. Training experts

programme47. In KDMC two private sector mapping
agencies are currently working on pilot projects in A and D
wards48. They are carrying out household surveys and
mapping lack of infrastructure (digitally) as basis for the
activities to be implemented (Revised CDP, 2011).
The Assessment and Collection (of Property tax)
department has digitized its database, but it has not been
linked to a GIS system or remote sensing images. Whereas
previously analogue ledgers existed with the information
on the valuable rates for properties, now digital databases
exist at the CFCs as well as the Head office of KDMC. Entries
made in the CFC automatically go back to the head office
and are available on both locations.
The Water Department is supposed to carry out its billing
through e-modules. These were prepared by ABM under the
e-government initiative, but have not been accepted and
implemented by the Water Department.  The Audits of 2007
and 2010 show that both paper-based and digital systems
are used, but are in disarray (PAG, 2010).  Mainly, the staff
has not accepted use of the digital information system, and
there is lack of transparency in its use.
An overview is provided in Figure C4.3. on the next page.
The main conclusion is that the Commissioner and head
of the IT Department have been driving forces to introduce
computerization and digitized databases in KDMC. This
initiative was strengthened by the changes introduced
under the national JNNURM programme providing funding
for selected cities in India.
The adoption of computerization and digitized databases
is still not introduced across the board in KDMC either for
47

The RAY Guidelines (page 5/32) specify in methodology
section – “ Development of Slum Map of every slum within
the city and its fringes using GIS with CARTOSAT II images,
ground level spatial data collected through total station
survey, collating spatial information with respect to plot
boundaries, network of basic infrastructure like roads,
sewerage, storm drainage and water lines, etc and
superimposing this on the satellite image and importing them
into GIS platform as the first step towards the preparation of
Slum Development Plans and Slum Free City Plan. This may
be undertaken with the help of technical partners of NRSC/
ISRO/other technical institutions/agencies”.

48

In RAY, slums are categorized – tenable, semi-tenable and untenable. 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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Figure C4.3: Knowledge production by IT department and other line departments in KDMC

IT Department

Dpt. Town
Planning

Map/database
development

Service module
development

Mapviewer, with
database online

Mapviewer on
website of KDMC

Paper maps
produced by
state government
officials (through
private sector
consultants);
KDMC receives
only paper copy

Developed
locally, Oracle
and ArcGIS; now
rolled out across
State Mah.

City Development None
Plan and detailed
project reports
(private
consultant)

Private sector
involvement

Expertise KDMC
staff

Extensively;
knowledge
transfer limited

Mainly for data
entry
Maintenance of
the server,
network and
database

Yes, for producing Unknown
the plans

Poverty cell (BPL- Paper maps exist, Not digital
SHG)
very detailed;

None

Private banks
extend loans to
beneficiaries

Not applicable

RAY technical cell In progress at
administrative
ward level

Geodatabase of
slum maps;
prepared by
consultants

ArcGIS,

2 private
companies

Not yet

Dpt. Assessment
and Collection
(of Property tax)
Dept.

Six modules for
Developed by
residents for
ABM
downloading
forms and
making payments

Strong; modules
developed by
ABM

Data entry,
calculation of
AVR, printing
bills, sending
reminders.

Existing

ABM

Data entry, but
not utilized
according to
guidelines

Digitized
database;
No digitized base
map
No links or use of
satellite images

Dpt. Water
provision

??

internal use (MIS) or for interaction with residents (G2C).
Two private sector companies have been heavily involved
in implementation, and ownership of the software modules
developed remains disputed between KDMC and the
companies. Although initially the impetus within KDMC was
strong to introduce digitization of databases and the use of
GIS, this process has been slowed down by such disputes,
so that partial implementation has occurred, linking of
databases is still underway and remains difficult for
technical as well as organizational reasons.
Organizationally, management and monitoring of the
new systems retains problems. Some departments contest
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Software used

Not used
properly;

the installation of digital systems, and implementation is
uneven. Generally, the digital monitoring sections of the
software programmes have not been activated, so that
anomalies in data entry and changes in data cannot be
traced (PAG 2010). Finally, there is a lack of security in using
and exchanging access codes of department staff, so that
no monitoring can be done of staff data entries and
changes, irregularities cannot be traced, undermining the
potential of reducing corruption practices  (PAG 2010).  
CFCs as a decentralized interface system within the city
for residents to interact with government officials have
been introduced widely.

3  Knowledge Use, Exchange and Contestation in Urban Decision-Making Processes

3

Knowledge Use, Exchange and Contestation in
Urban Decision-Making Processes

In this section three examples in initiating ICT-GIS
initiatives within and through local government are
presented. The first concerns the joint effort of IT and AC
department (assessing and collecting property tax). The
second example concerns ICT-GIS initiatives through various
government programmes aimed at ‘slum-free cities’ and
basic services for the urban poor (BSUP, BPL, MHADA
programmes). The third concerns citizen feedback systems
(grievance redressal systems), which obtain information
from residents and streamline government maintenance of
local services49.

3.1 IT Dept., Assessment and
Collection of Property tax
Department (ACD)
This section describes how informatization has changed
work processes within KDMC. The ACD is interesting
because property tax collection is a strong revenue base for
local government, and city growth and land use have to
follow existing rules and regulations50.

49
50

Linked to this analysis are the results of a participatory
spatial information production workshop carried out by
the UvA, ITC, SPA, and the KDMC (cf. Martinez et al. 2011).

The Government of India (2006) indicated a number of
problems around existing ways of collecting such taxes,
with which computerization is supposed to deal:
• “administrative deficiencies, partly on account of the
inbuilt deficiencies in the assessment systems […] and
partly due to poor administrative systems in place, […
thus displaying] the present property tax systems have
the following problems/drawbacks:
• Scope for subjective assessments in a corruptionprone environment
• Scope for excessive use of discretionary powers
leading to possible collusion between the assessor and
assessee
• Non-transparency in the assessment process
• Higher social costs due to litigation, and consequent
delayed recovery of taxes
• Lack of a systematic computerized database – resulting
in a large proportion of the properties being outside
the tax net.
• Lack of efficient mechanisms for detecting and follow
up on defaulters.”

The workflows and processes of an AC department,
defined by GoI, are “inclusion of new assessees, change of
ownership, serving of the demand notices, acceptance,
disposal and monitoring of petitions and appeals,
maintenance of appropriate and correct records and timely
revision of guidelines as when required” (GoI 2010). Earlier
manual maintenance of the properties database took up a
lot of staff time and ‘led to malpractices’ (KDMC 2003).
Property tax calculations were based on complex formulae
with subjective parameters, with lack of transparency for
residents (KDMC 2002). The private sector company
developed a tax module standardizing calculations of the
ratable values of properties (ARV), streamlining work
processes (KDMC 2003). Decentralization through the CFCs
also increased effectiveness, as residents could reduce the
time needed to pay their bills substantially. Finally, national
benchmarks from the Ministry of Urban Development set
standards for local governments51. When the software was
developed, the head of the AC department was fairly
unresponsive, and the IT Department and Commissioner
had to assert their prerogative to prevent delays.
Automating calculations and standardized forms reduced
input and data management duties for staff, and led to a
major decrease in manpower (KDMC 2002).
Work processes have changed in several ways; the
software programme is used extensively to determine
payment rates and bills. However, ward supervisor still
manually distribute bills because they know the addresses
of properties (there is no address system with universal
coverage). Properties that have to be newly registered can
follow two processes; self-assessment or physical
measurement on location by a Ward Superintendent. In the
latter case, the information is collected and processed
manually into the digital database. In the former case,
owners can choose between manual or online submission.
Ward supervisors are responsible for verifying the data
submitted, but no written procedures for uncovering faulty
self-assessments exist at KDMC. Processing time has been
substantially reduced - from 110 to 21 days (KDMC 2002b).
The process of changing ownership depends on
establishing a property title and obtaining permission from
the rightful proprietor. Deeds are not obtainable in the
51

The GoI’s Handbook on Service Level Benchmarks (2006)
provides guidelines to assess the effective implementation
of these processes.
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Indian system given the lack of property registration;
establishing property rights is done through declarations in
newspapers; if nobody protests within three months the
change in ownership is deemed correct. The new process
utilizes the automated database to change property
ownership details on submission by owners. The process of
verification remains the same.
The most labour-intensive process is collecting taxes;
parts of this process have been automated and re-organized
using the database software for determining rates, and
generating bills. Earlier ledgers were maintained manually
and taxes individually calculated. Oversight of the ledger’s
information was labour-intensive and supervision
cumbersome. Citizens paid directly to any ACD staff, with
no records of which staff member accepted payments.
Tracking payments and misappropriations was not possible.

staff have access to retrieval and alteration functions within
databases as passwords are shared in practice (PAG 2010).
In conclusion, the following major changes can be seen
in the re-engineered work process of property registration
and tax collection, based on incorporating expert and
codified knowledge from KDMC staff and private company:
–– staff has been reduced from 62 to 24 people
–– time needed to register properties for tax assessment
reduced from 110 to 21 days
–– taxable rates (ARV) are established yearly for all
properties registered
–– ARVs are generated automatically, eliminating staff
idiosyncrasies in setting them
–– payments can be made locally (CFCs), are
implemented immediately; can be done throughout
the year

Bills are still issued twice a year by several methods.
Owners preferred more payment options, but it has caused
malfunctions because software algorithms are very precise
–– demand notices for paying taxes are generated
but the bill itself contains a rounded-off figure. This led to
automatically, but still delivered by hand– this is still
digital generation of bills for the remaining tiny amounts:  
an issue for information transparency.  
corrections have to be done individually; a time consuming
job done by the private sector company as part of their
In terms of knowledge use, exchange and contestation,
Annual Technical Support (ATS). No solutions on how to standardizing ARV rates has improved, and staff
correct the modules exist.  
idiosyncrasies in calculating rates largely eliminated.
However, the unsecured access of staff to the data systems
Residents can now pay locally improving the interface means security is not optimal and software systems
with residents. Digital receipts are issued identifying staff designed to monitor accuracy and changes in information
to whom it is paid; this allows monitoring by staff with are not activated. Verification systems to double-check
access to the system. Citizens may also pay taxes online information provided by residents are not in place, either
throughout the year. Database updating is done in real through remote sensing image analysis or overall
time, so data sharing between head and ward offices is systematic physical verification.  Audit reports suggest that
very efficient.
residents and staff use their knowledge of ‘informal
practices’ to reduce tax rates and input alternative data
Data verification is still contested by staff and residents. into the digital system.
Audit reports indicate that data in the digital database is
changed and that reductions in bills are not integrated into
Data organization concerning properties has improved
the information processing system, so that tracking and strongly, as KDMC data is stored in a central server
monitoring is not possible (PAG, 2007; PAG 2010). Owners connected with the CFCs, allowing data to be shared quickly
and local government staff still use their embedded throughout the city. The data have become more timely
knowledge of ‘informal processes’ and the discretionary and readily available to staff and residents.
space they have to reduce tax payments. The use of a georeferenced database verified through analysis of satellite
The usefulness of the system has increased as
images supporting the accuracy of property registration coordination and manipulation of data have increased.
systems is still under dispute.
Cost-effectiveness has increased, with the reduction of
staff seen locally as benchmark. However, the private
Knowledge exchange within government on property tax company contractors are now major cost factors.  Revenue
assessment and collection is supposed to be strictly collection has also increased substantially (revised CDP,
controlled, utilizing personal access codes for internal 2011). The information produced is ‘meaningful’, and used
monitoring. Currently many possibilities still exist for for calculations in the City Development Plan (CDP). In
sharing information as little security is maintained in the terms of organizational changes and sharing information,
use of access codes (KDMC 2007a). ACD and IT department the digitization process streamlined data management and
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information infrastructure. However, barriers still remain
in linking the databases to geographical information
systems (GIS) limiting their usefulness for verification and
monitoring processes.
The rolling out of the existing modules across other
urban local governments in Maharashtra provides new
opportunities for sharing the knowledge accumulated at
KDMC level, and provides recognition of KDMC as early
adopter of e-government innovations.

3.2 Anti-poverty programmes
in Kalyan Dombivili
(link to WP3)52
In Maharashtra two JNNURM sub-missions, i.e.
infrastructure and governance and basic services for the
poor (BSUP), are being funded and monitored through two
respectively the Mumbai Metropolitan Region Development
Authority (MMRDA) and the Maharashtra Housing and
Area Development Authority (MHADA).  The latter oversees
the BSUP mission and channels Central and state
government funding for BSUP to local governments.  
Coordination between general urban infrastructure
projects under JNNURM and infrastructure provision under
BSUP takes place mainly at municipal level. The Basic
Services to the Urban Poor (BSUP) focuses on housing and
physical infrastructure provision for slums and is allied with
the broader national goal of “Slum free cities”.  Costs are
funded 50% by central government, 30% by state
government, and 20% divided between ULB and
beneficiaries. Based on caste membership, ‘reserved
category’ beneficiaries are to contribute 9%, and ‘open
category’ beneficiaries 12% of the costs per unit.
The City Development Plan of KDMC indicates that
provision of basic services to urban poor will include
“security of tenure at affordable prices, improved housing
water supply and sanitation. Delivery of other existing
universal services of the government for education, health
and social security is ensured. KDMC has planned to
provide 31,928 houses for the urban poor in the first
phase, which covers a population of 131,980, to be
developed on Municipal and State government land. The
tenure of land will be transferred in the name of
beneficiaries. In case of in-situ development on private
land the NOC/POA will be taken in the name of KDMC
52

This section is based on the work by Christine Richter, and
contributed by her. Tara Saharan provided additional
information on the various departments in KD involved.

before executing the actual project. The detailed project
is under preparation and will be submitted to MHADA for
appraisal” (KDMC CDP, 2007).  However, recent discussions
have indicated that only housing and not services will
actually be provided (Saharan 2012).
There are ten BSUP sites in Kalyan-Dombivali where
approximately 11,000 tenement units will be constructed.
These ten sites are categorized under four Detailed Project
Reports (DPR), through which funding has been secured
(see map in figure C4.7). Four sites are in-situ
redevelopments and six are open-plot developments53. In
the former case, dwellers occupying the area are relocated
to a temporary transition camp or provided a 10,000 rupees
lump sum to rent a place for an 18 months construction
period.   As per the contract between KDMC, the project
management consultant (PMC), and building contractor
these arrangements are the responsibility of the building
contractor. Open plot development refers to construction
of housing on vacant land procured by KDMC, usually at the
outskirts of the city. Future residents include current
residents of various urban areas labeled as slums.
Figure C4.8 shows the procedure for development and
monitoring under BSUP. While the central agency is
MHADA, implementation is with local government. In
KDMC, several engineers are responsible for
implementation, led by a BSUP executive engineer. To
manage finances and coordination at construction sites,
KDMC hires building contractors, who oversee
implementation and hire sub-contractors. Survey and
architectural work as well as quality and progress monitoring
is done by the project management consultant (PMC), who
is the same across all BSUP sites in KDMC. Quality checks
and monitoring progress is also done by a third party
inspection agency appointed by the central government.
To date none of the projects have been completed.  In
one site construction of the buildings is complete, but
water supply, community hall, and open space remain to
be finished.   After completion, the building contractor
hands over the project to KDMC, who allocates units
according to the beneficiary list.   A completion report
issued by MHADA also requires completed allocation of all
units to beneficiaries.
53

Open plot developments are vacant areas in which new
housing is built, and people from various areas are
brought together.  They are KDMC owned when built, so
that land has to be transferred from previous owners.  The
grey area starts with the ownership of the land and
transfer, as well as with the list of beneficiaries to receive
housing units.  The BSUP sites are usually at the edges of
the city, beyond other residential areas, which are being
expanded (pc.  Richter).  
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Figure C4.7: Overview map of BSUP sites by DPR

Source: Anil Lad, KDMC presentation 2008 (IP-WOTRO workshop Delhi)

Figure C4.8: Planning, implementation and progress monitoring procedures in BSUP program Maharashtra

108

3  Knowledge Use, Exchange and Contestation in Urban Decision-Making Processes

The main reasons for delays in project completion are
as follows54:  
a.

Beneficiary opposition to new locations and building
arrangements, expressed through ward councilors,
letters to Commissioner and executive engineer,
demonstrations, and refusal to abandon original
houses. In the latter case, the police may forcibly
remove residents.

b.

Changes through time between submission of DPR
and present situation: in terms of land availability,
document required to be included on beneficiary
list, and changes in beneficiaries’ household
structure and size.

c.

Political use of surveys and beneficiary lists, e.g.
used to favor influential politicians’ families, listing
people in return for money or votes.

d.

Problems of “bogus records,” such as forged identity
documents and reporting more household members
or lower than actual income.

e.

Administration delays in processing documents and
records.

f.

Land litigation, partially due to profit and real estate
deals and partially because of mistakes in land survey
and faulty or inconsistent or outdated land records.  

g.

At the time of planning, beneficiaries cannot
imagine how such changes will impact their lives
and are ready to accept them even if informed
about the details of the plan, but when it is
implemented, they oppose it, because they see
actual impacts on their lives. (Richter fieldwork
report, from MHADA official, May 2012)

Delays in securing additional funds to cover cost
escalation as well as inconsistencies in allocation and
beneficiary lists currently hinder progress in construction.
Especially people whose original homes were demolished
and who received rent money are in a difficult situation,
because 18 months have passed.  Several resident groups
have complained to the Corporation about delays.
To what extent beneficiary lists for BSUP overlap with
other program beneficiaries is impossible to determine
accurately. The different types of slum related records in local
government indicate that a program’s given process (specific
funding, timing, objectives, citizen-state relations etc.) is
usually determined by both area definition and categorization
of target population. This helps to explain apparent
inconsistencies between slum and beneficiary lists. First,
54

cited by municipal and state administration, private
contractor and ward politicians interviewed.

slums listed in one program overlap with those in other
programs55. Second, slums listed for various programs cannot
each be clearly spatially delineated based on a set of criteria
consistent across government programs and schemes.
In sum, the data related difficulty lies in the paradox that
a clear set of areas and beneficiaries is required for each
program to be implemented, monitored and evaluated
smoothly, but the ambiguity in who is included is at the
same time an outcome of differing requirements and
program implementation processes. Implicitly, this
interpretation of the problem is corroborated by interviews
with MHADA and MMRDA officials, who lament as major
difficulty the gap between a fast changing ground reality
and the criteria and requirements in government programs.  
According to them, planning, implementation and
monitoring follow a strategy of situation-by-situation
adjustments, where information and action are matched to
new ground realities emerging over time.  
In the official BSUP project implementation procedure, a
number of information production and exchange issues come
up. The actors involved include the ULB, the builder, and
project management consultant (PMC), connected through a
tri-partite contract for the project.   One of the first sets of
information needed for the procedure is the beneficiary list
for the new housing and services being constructed.
Households have to produce documents indicating their
eligibility. These can include household-level proof of identity
and length of stay, ration/BPL cards, site surveys, biometric
survey, as well as neighborhood proof of existence through
councilor meetings and the City Development Plan (Master
Plan) (Richter 2012). On this basis, beneficiary lists are
constructed and submitted to the Commissioner and Mayor
for approval and from there go to central government.  
An earlier government programme was the identification
of below poverty line (BPL) households, eligible for various
types of financial support. The Slum Improvement Board,
Poverty cell, is responsible for this program. A BPL survey
was done in 2005, and families were selected based on the
poverty line of Indian Rupees 519.75/month/person. Based
on this 10,195 persons were selected56. The survey was
55

56

For instance, part of a slum included in BSUP may be listed
for SJSRY funds, and may appear listed in the Geographic
Information System (GIS) database, but not all GIS
database slums are part of BSUP or SJSRY.

The assessment of UvA team member is that the BPL line is
set so low, that it would be impossible to find 10,000 people
earning so little per month. This suggests that the selection
of beneficiaries is heavily influenced by other considerations,
which is confirmed indirectly by the KDMC staff indicating
that councilors are important identifiers of beneficiaries.
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done by ward officers (appointed by KDMC) with the help
of college students. The beneficiary list is with the staff in
KDMC, and in practice is unavailable to anyone else within
or outside KDMC57; this is a quite exclusionary space. Their
database is said to show 24,090 hutments with a population
of 120,000 people58. The revised CDP (2011) shows 74
notified slums, located on local government land59. The
department runs programs for the selected urban poor
through self-help groups, who receive matching collective
and individual savings and loans and insurance schemes as
well as vocational training for children, based on their own
collective savings base.  
People residing in slums who are above the BPL are not
eligible for programmes run by the Poverty cell; either the
Public Works department or the BSUP department running
JNNURM looks after them. The Poverty Cell mainly works
with local councilors as key actors in the programs. They
indicate who should get loans and provide support for work
needing to be done in the settlements, (Saharan 2012).
Dombivili is much more affluent than Kalyan; although the
number of poor is higher in Kalyan, many NGOs are located
in Dombivili as the elites reside there.
A major difficulty with these programmes is the detailed
information they require from households. Because people
sell their huts many times it is extremely hard to find
owners who fit the eligibility criteria and have papers to
prove it (cut-off dates). This means that the information
provided is usually contested by government staff. In order
to circumvent the lack of information from residents,
political channels are used (councilors). Land ownership is
also an issue; when it belongs to Central government or
private owners, it is almost impossible to transfer and
provide legal tenure to informal settlement dwellers.
As mentioned earlier, the newest anti-poverty programme
is RAY. RAY guidelines state that the city has to make a “Slumfree Plan” using GIS and socio-economic data, as knowledge
on location and situation of substandard settlements is
required. However, the endeavor of creating a slum-free city
requires a lot of time because the scale of planning is for the
whole urban area. Currently, 2 pilot projects are being
57
58

59
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It is said that the data is available with the Nagar Parishad
Prashasan Sanchalya in Worli, but this could not be
verified.
Out of this database the beneficiary list of 10,195 people
was drawn based on the BPL definition. However, the
criterion is very low, and it seems doubtful that so many
people are actually under the BPL as defined.
Local government cannot access slums on central
government or private properties, to provide inhabitants
with amenities (Saharan 2012).

formulated: Adarsh Nagar in Dombivili and Karrgalao in
Kalyan. The Estate department officer on special duty for
BSUP does the beneficiary selection based on eligibility
criteria set by the programme, but little else is known at this
stage about this process. For RAY, the private sector will
prepare the map with the aid of the technical cell of KDMC.
The RAY programme does not provide a capacity building
process for local government staff (Saharan 2012).
These three programmes illustrate similar issues in the
production and exchange of (spatial) information sets.  

•

Different and changing definitions of ‘slums’ over
time, according to anti-poverty programme.

•

Listing of slum housing occurs both through
unclassificatory as well as classificatory listings (Mol
and Law, 2002).

•

Discovery of inconsistencies in implementing new
survey systems, e.g. biometric survey.

•

New programme regulations over time, e.g. period
for proof of length of stay.

•

One survey result depends on another (e.g. housing
beneficiary survey and BPL survey).

•

Immediate and later opposition to projects based on
alternative information (Richter 2012).

•

Information production and provision largely by
private sector consultants without capacity building
for KDMC staff. Therefore, dependence on the private
sector remains high.

3.3 Citizen feedback to
government: Grievance
redressal systems in KDMC
E-grievance redressal systems are part of “public
feedback mechanisms” designed to government, increasing
accountability and transparency (Martinez et al. 2009).
They are also considered part of participatory mechanisms
of accountability to citizens, which have as starting point
that citizens should be encouraged to help monitor the
quality of service delivery (Cavill and Sohail, 2004; WDR
2004). However, critiques of grievance redressal systems
have indicated that such processes become depoliticized
and individualized, and exclude some areas because they
are unconnected to digital systems (Martinez et al. 2011).
We examine the data produced by the KDMC grievance
redressal system during 2007, to analyze and compare it
with other data sets for its potential use as citizen feedback
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to local government. Annex 3 provides more details of the
methods used (quoted from Martinez et al 2011). The
analysis of how the complaints were delivered to the local
government in 2007 shows that more than 90% of all
complaints in KDMC are delivered by hand; only 6% are
submitted online and a negligible number of people used
the phone to file a complaint. These results might indicate
that citizens still prefer to deliver complaints personally, or
have limited access to ICT, or lack awareness of the
possibility of submitting complaints online.

Figure C4.9 shows that complaints are not concentrated
in the most deprived areas according to the IMD. When
these maps were shown to city officials, politicians and selfhelp groups from poorer areas, most people did not feel
that they accurately reflected the areas in the city with the
greatest need for improvements. This suggests that the
e-grievances redressal system does not necessarily capture
the requirements of those in most need, but rather those
with the greatest capacity for expressing their felt wishes
through an ICT tool.  

Table C4.3 shows the frequency and types of complaints
in 2007. Four types of complaints were registered; drainage,
water supply, storm water drainage and encroachments.
While the first three deal with malfunctioning of
government services, complaints about encroachment
refer to the displeasure of activities by other residents.

The mismatch between actually deprived areas and ‘selfexpressed need areas’ probably reflects different strategies
open to households to cope with the absence or
malfunctioning of urban services and the differential
capability to exert pressure on local government officials.
Whereas middle-class residents are more likely to use new
ICT tools to express their wishes, the traditional methods
of slum residents and low-income groups reflect their
dependence on political and patronage channels, and a
collective approach rather than individual feedback (cf. van
Dijk 2009; van Teeffelen and Baud 2011).

Table C4.3: Distribution of complaints by type
type
drainage
water supply
storm water drainage
encroachment
Total

number

%

1378

47.2

803

27.5

89

3.1

647

22.2

2917

100.0

With respect to water supply, about 60% of the
complaints concern ´no water supply´, ´shortage in water
supply´ and ´leakage in water lines´, while the major
problems of drainage address the cleaning and maintenance
of the drainage infrastructure, i.e. the cleaning of septic
tanks (70%) and obstructed or overflowing open gutters
(18%). The issue of storm water drainage also refers to
maintenance, specifically cleaning open storm water
drainage systems (75%) (Martinez et al. 2011). Numerous
complaints were made about encroachments, which were
submitted by citizens displeased about unauthorized
constructions, stalls or selling activities along roads and
footpaths. The descriptions showed that in many cases
these activities were not against the rules. 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, and beggars.

Therefore, several cautions need to be taken into
account when analyzing grievance redressal system
databases as potential platforms for participatory processes
within the city. First, are the data from grievance systems
sufficiently dis-aggregated to provide information on both
low- and high-income groups? Second, does the tool itself
become exclusionary, because it is preferred more by
middle-class residents than the poor and vulnerable? Third,
how much access do marginalized groups have to the
information produced through these ICT tools? Fourth, the
results of such an analysis not only depend on the figures,
but also on the political priority pro-poor policies have in
comparison to pro-growth policies and practices (Martinez
et al. 2011). In short, the validity of such information
feedback systems in reflecting actual needs and the extent
to which they contribute to more participatory processes
and accountability may be lower than one would expect.
Turning finally to C2C mobilization (C2C), we have
already shown that social media can play an interesting role
in bringing out social knowledge that otherwise is less
widely available (Pfeffer et al., 2012). However, in KD no
such initiatives are known to us although in Mumbai many
virtual networks exist that are active in mobilizing (mainly
middle-class) citizens (e.g. AGNI, Karmayog).
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Figure C4.9: Planning, implementation and progress monitoring procedures in BSUP program Maharashtra

Source: Martinez et al, 2011. Note: High values in IMD (ranging potentially from 0 [deprivation in all aspects] to 1 [no
deprivation]) indicate a high multiple deprivation index.

4

Drawing Conclusions: Changes in Processes
and Outcomes Related to Spatial Knowledge
Management Implementation

The use of GIS and ICT is given great expectations in the
literature: greater transparency, equity, competences
(efficiency and effectiveness), legitimacy and accountability
towards citizens (McCall and Dunn 2012). Before discussing
these issues systematically in this section, two other issues
have also arisen from our fieldwork. First, an issue within
LG is the extent of sharing between departments. Second,
existing information and knowledge is not used for strategic
planning purposes in KDMC. Where trend analysis is done,
it is separated from the departments responsible for
implementation, and/or from the political process in which
decisions are made. The question is whether existing
possibilities for trend analysis can be linked more
strategically to those groups actually responsible for
changes in policy or its implementation?
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In the following paragraphs we analyze the three main
processes studied within local government (property tax
collection, anti-poverty initiatives and grievance systems)
against the criteria set out in the literature defining spatial
knowledge management systems and the extent of their
‘participatory’ character (see figure C4.10).
We earlier defined a spatial knowledge management
system as a configuration of 1) discourses on spatial
knowledge management, 2) actors producing and using
spatial knowledge in their work processes, 3) their coalitions
and networks, including power relations and contestations,
and 4) the spatial knowledge platforms and products which
are produced and utilized (geo-ICT, GIS-based products)
and the 5) changes in processes and outcomes associated
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Figure C4.10: Main processes in LG in relation to ICT-GIS based systems and spatial knowledge management
Note: the text in red indicates that this is foreseen but not yet accomplished.
Elements of KM

Property tax

BSUP programme

Grievances

Type of process

Introduction and implementation
of e-government and
e-governance

Implementation of NURM
mission component two:
Provision of Basic Services to
the urban poor

Implementation phase of
e-governance

G2G: internal exchange of
information regarding property
tax assessment and collection;

G2C: government intervention
to provide housing, legal
tenure, physical infrastructure,
and other amenities residents
of identified slums in
municipality

G2C: government facilitates
a channel for citizens to
make their voice heard;
citizens receive benefits in
terms of redressal.

G2C: government provides online
information as well as services at
the CFC for change of ownership
and assessment
C2G: citizens provide information
to government regarding their
property; pay property tax.
Actors

Introduction and implementation
(Design)
Commissioner; IT department
head; ACD department; private
sector ABM; expert committee;
Monitoring and Maintenance
(Operational)
IT department, CFC, citizens, ACD
department (consisting of actors
in various positions)

Type of
knowledge

Design phase:
Expert knowledge; advise on how
to reformulate work processes.
Professional; tacit knowledge on
how processes work;
Professional & expert knowledge;
codified-codification of property
information (assessment and
collection) and calculation
Implementation: professional;
codified; registration of property
information according to the
system; tacit knowledge (spatial;
where to bring the bills; that is
with the people in the ward.)

C2G: citizens have to proof
eligibility and citizen consent
to the project is required as
per funding release procedure

C2G: citizens provide
feedback to government
regarding malfunctioning of
services, service provision
and public space

Slum residents, Ward
councilors, BSUP department
of Kalyan-Dombivili
municipality, project
management consultant
(PMC), building contractors
and sub-contractors, MHADA
and other state level and
national level committees to
approve funding and monitor
progress

Citizens, CFCs, Ward
councilor, responsible
department

Sectoral and community mixed
knowledge – concrete output
of these types of knowledge:
documents that prove length
of occupancy, below poverty
line and identity documents,
beneficiary lists and existing
slum and planned layout
maps, funding and engineering
– accumulated in codified
knowledge – concrete form:
information in Detailed Project
Reports (as required according
to funding release standards)

Social knowledge, codified;
codification by the system
in place (Codes are
designed by LG!):
information provided by
citizens (personal,
telephone, online) is
entered in the computer;
by entering codification
takes place.

Technical knowledge generated
through the database - who has
to pay what where, who has not
yet paid what where.
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Elements of KM

Property tax

BSUP programme

Grievances

Knowledge
building process

Design: interactive, combination
of mode 1 and 2. Actors bring in
their expertise and professional
knowledge.

Ongoing combination of mode
1 and 2.

Combination of mode 1
and 2.

Mainly analogue, personal
communication and meetings,
stand-alone desktop software,
e.g. Excel and AutoCAD,
mobile phone and letters to
Commissioners

CARE; software module
developed by ABM;

Operational: to a large extent
guided by the computer system in
place;
Tool/ software

Property tax module; software
module developed by ABM;

Knowledge use,
exchange,
contestation

G2G: exchange through computer To provide basis services to
network; used for monitoring and the urban poor in a systematic
billing;
manner
G2C: printing bills, sending
reminders

Use for grievance redressal
and fulfilling LG mandate

To select eligible households
Problem: changing rules

C2G: access information; request
for verification of information
Property tax information not yet
available in GIS format;
Degree of
participation

Design: interactive; facilitated by
LG;
Operational: both interactive as
well as top-down.

Design: Information from local
communities in designing the
programme does not exist at
the local level.
Implementation: facilitation of
communication through ward
councilors’ and other “political
leaders’” varies by situation
and site, pressure on
implementers to “sell” the
project may lead to
misinforming residents;
protest mainly voiced through
sit-ins in front of bureaucratic
offices, e.g. municipality and
letters to commissioners
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Interactive & volunteer
information (bottom-up);
facilitated by LG
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Elements of KM

Property tax

BSUP programme

Outcome;
Anticipated and/
or reported
impacts

Design, followed by
implementation:

For citizens: anticipated impact For the citizen: channel to
is tenure, provision of basic
make their voice heard;
infrastructure
however, middle class bias

ICT infrastructure for assessment
and collection or property tax;
facilitates potentially knowledge
generation as well as knowledge
exchange and utilization (strategic
planning).
For LG: efficiency/transparency/
and therefore accountability,
effectiveness
For citizen: efficiency/
transparency and empowerment.

Spaces for
participation/
interaction

G2G: inter-departmental
cooperation occurs when it is
authorized and mandated by
Commissioner; otherwise, there is
a reluctance to work together in
changing existing processes
CFC interface to support feedback
from citizens to government, and
government to citizen information

Residents only realize future
impacts on their lives during
implementation, not during
pre-implementation meetings

Grievances

For LG: efficiency/
transparency, and therefore
accountability

For LG: different objectives
may be pursued, including to
free up land for urban
development, respond to
pressure to implement
program, use up available
funding, “slum free city”
objective
Invited space; through ward
councilor, visits to municipal
BSUP office, letters, residents
also frequently go to
contractor’s office on
construction site to inquire
about progress and reasons
for delays

Invited space; LG provides a
citizen interface; face-2face (through ward
councilor or at CFC/head
office), online, telephone

Address/landmark;
geographical
representation possible to
some extent; if ward name
not entered, limited use for
strategic planning.

Spatial
representation

Missing link with GIS database;
spatial representation of
properties and their
characteristics (and therefore
strategic analysis) not possible.

Address/landmark, AutoCAD
drawings of existing proposed
layouts, point maps of BSUP
sites across municipality,
limited use for strategic
planning due to lack of
temporal and spatial
comprehensiveness

Obstacles/
bottleneck

Dependency on ABM, have the IP
in terms of the software. (e.g. if
change of the equation has to be
made);

Continues changes in
Online submission only for
beneficiary and slum lists, land computer literate/
ownership contestations and
privileged people.
speculation, beneficiary
opposition to implementation,
political (ab-)use of survey and
list construction and “list
fraud,” within-administration
delays to process documents
and records

Missing link with GIS database;
Transparency: exchange of
passwords influences robustness/
reliability of system; sometimes
not clear who has entered the
information; assessment on the
ground leads to subjectivity;
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Elements of KM

Property tax

BSUP programme

Grievances

Impact of new
instrument/
digitization on
work process

G2G: Transparency: potentially
systematic production of property
information at central nodes; in
practice reduced by unauthorized
changes in data, reduction of bills,
etc.

These are only proposed
advantages:

G2G: Transparency:
Centralization of
information provision –
then sent to line
department;

G2C: Transparency: calculation of
property tax is codified; little
flexibility in changing the amount
that has to be paid.

G2G: Transparency: access to
comprehensive, stable
(through time) database of
slums and residents for all
cities in the state
G2C: Transparency: unclear  

G2G: Accountability: higher
levels of government (e.g.
G2G: Accountability; revenue
state level) can hold municipal
collection increased
and district level better
G2C: Accountability: no discussion accountable, e.g. for progress
possible on necessary algorithm
monitoring
changes
G2C: Accountability: unclear
G2G: Efficiency: quicker
assessment and change in
ownership procedures; printing of
bills is quicker, however, due to
lack of link to GIS database bill
distribution not more efficient.

G2G: Efficiency: avoid delays,
changes in lists, etc. through
once-and-for-all
comprehensive database of
slums

G2G: Accountability; feedback whether problem has
been addressed
G2C: Accountability:
database shows if
complaints have not been
addressed; database shows
the geographical location
of problems.
G2G: Efficiency: request for
redressal may be quicker.

Within G: Effectiveness; increase
in revenue collection.

C2G: Efficiency; increase
through CFCs or online;
C2G: Empowerment of citizens
several CFCs, no need to
is questionable as information
come to the head office;
construction may be removed
from their participation. It may C2G: Empowerment –
be anticipated that local level citizens can make their
administration and politicians voice heard through
lose certain degree of power/ various channels and
receive benefits.
influence if data construction

For citizens: can provide
information through CFCs

is completely moved to state
level agencies

C2G: Efficiency; increase through
CFCs or online; several CFCs, no
need to come to the head office;
C2G: manipulation of taxes due
with connivance of government
staff

C2G: Efficiency: unclear

with the use of (digitized) spatial knowledge (cf. Baud et al.
2011; Pfeffer et al 2012; van Buuren 2011).
Our findings show that the discourses on spatial KM are
promoted through higher scale government levels –
national and state, and draw on a discourse of city
development strategies (efficiency, effectiveness, changing
urban land markets, slum-free cities) assumed to be an
integral part of geo-ICT knowledge systems.
At the level of local government generally, there is very
little real understanding of the components of a digitized
spatial knowledge system, nor of the GIS software intricacies
or hardware requirements (cf. Richter forthcoming).   In
KDMC as main actor in the LG system, there is a strong focus
on developing a digitized spatial knowledge management
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G2C: Transparency:
database shows how
complaints have been
addressed and when.

system primarily as management information system
(property tax collection, grievances). The IT department
plays a lead role in such initiatives, and other line
departments are much less interested in uptake of the
software developed specifically for their departments
(water).  As digital KM systems are being rolled out across
the state to local governments, analyzing local – provincial
level government networks should provide new insights on
multi-level governance.
The spatial information products generated are
‘administrative’ databases or contain administrative
information. There is no initiative yet to utilize such sources
of information for more strategic monitoring or planning
purposes.  

4  Drawing Conclusions: Changes in Processes and Outcomes [...]

Local communities are holders of community-based and
embedded knowledge from practice. However, they are not
usually recognized as such or included in the spatial
knowledge management systems of local government.
Mainly middle-class residents generate and provide
community-embedded knowledge to local government
through grievance systems, but do not have the power to
force LG to take up grievances effectively. Weaker economic
groups or socially marginalized groups do not work through
digital systems. Drawing out both residents as well as
political representatives’ knowledge from lived practice is
quite possible, as shown by the participatory workshops
held in KD (cf. Pfeffer et al 2011).  However, it is not general
practice in the city.  
Citizen to citizen initiatives are not common in KD to our
knowledge. However, community-generated digital
networks exist in Mumbai and are active in generating
knowledge about spatial and political issues there (AGNI,
Karmayog). This does not yet seem to have spread to the
whole agglomeration.
Local government works closely with private sector
companies in developing hardware networks and software
modules for the SKM system. The private sector is a primary
producer of spatial knowledge, utilizing lists, paper maps,
remote sensing images, and other sources of data.
Ownership of software modules is strongly contested
between both actors, and the private sector seems quite
strong (PAG 2010). The private sector also refuses to
‘empower’ local government staff by providing continuity
in training, to a level of competence that they become
independent of the private company’s technical assistance.
However, within LG street-level bureaucrats resist the
introduction of digital databases with some success. The
fact that the property tax database has not yet been linked
to the base-map of the GIS system makes tracing
discrepancies in property tax information difficult, and the
fact that monitoring systems in the software have not been
‘turned on’ means that the transparency of changes made
in billing and payments is non-existent (cf. PAG, 2010; PAG
2007).
The main change found in LG is in the increased
information provided through the KDMC website, and the

much greater efficiency and effectiveness of administrative
procedures through the CFCs. Paying taxes has become
much more standardized (transparent) and quicker for
citizens, and more effective for local government in
generating revenues.   In contrast, the paper lists of the
BSUP programme remain unavailable to anyone, despite
contestations by councilors about their outcomes.
We can draw the following conclusions about the extent
to which knowledge management systems are participatory.
In the current LG spatial knowledge management system,
urban residents are largely excluded from major forms of
participation or consultation.   There is outreach through
the decentralized CFCs, but the only feedback to government
is through grievances, ward councilors or self-help groups.
That system is utilized mainly by the middle-class residents,
and excludes other social groups. In anti-poverty
programmes, political representatives are included to some
extent, but contest information provided by LG.
Private sector actors have access to and control
knowledge of contents and technical systems underpinning
spatial information systems, and reduce empowerment of
LG staff or others. For citizens, there is more transparency
in the calculation of taxes, but little or no empowerment.
It can be said that there is greater respect for entitlements,
as the calculation methods are now standardized and
interfered with less.  Only VGI provides the possibilities for
empowerment at a collective level. The sources of
knowledge included are obtained through administrative
procedures and do not include lay knowledge, with the
exception of grievances. The lack of training among LG staff
reduces the possibilities for increased competences in GIS
within local government, although a build-up of soft skills
has been put in place initially.
The main changes in outcomes are found to some degree
in legitimacy (tax calculations) and accountability
(Grievances, website). These initiatives are most favourable
for middle-class citizens. The lack of transparency within
the BSUP progammes and databases suggest that neither
poor households nor their political representatives are
experiencing benefits from the new knowledge information
systems currently being set up, or have not yet managed to
increase their accountability.
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Annex I: Methodology in KDMC
grievance analysis
(this annex is quoted from
Martinez et al 2009)
“The analysis of the e-grievance redressal system is based
on the list of all e-grievances submitted in 2007, which
contains data on pending and solved complaints, such as
submission date, sector and type of complaint, response and
some kind of geographical reference like address or landmark.
In addition interviews and small-scale workshops with local
officials and councilors, but also local self-help groups from
poorer areas and employees of the Poverty Alleviation Cell,
took place in November 2008 to investigate the role and use
of the e-grievance redressal system” (Martinez et al 2009).
“For mapping of multiple deprivations spatially
disaggregated databases from the Indian Census of 2001
were used to construct an index of multiple deprivations
(IMD) as designed in Baud et al. (2008, 2009). While
household tables referring to basic services and households
assets could be obtained for health wards only (of which
there were only 8 in 2001), population data like number of
literate or employed inhabitants were provided for the 96
electoral wards (EW). This limited the construction of the
IMD to only social and human capital aspects.
In order to analyze the spatial pattern of both grievances
as well as IMD, the data had to be matched to the
geographical boundaries of the EW levels. In 2001 there
were only 96 EW, corresponding with the population tables,
while in 2007 the EW boundaries were considerably rearranged, resulting in a new map with 107 wards.

Data processing and mapping
Sound analysis with the available data is quite a
challenge. For example the list of grievances contained
some kind of geographical reference; however, this was
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insufficient to match it with the electoral ward (EW)
boundaries (there was no reference to their ward number).
Therefore they had to be manually geo-coded by the staff.
To locate spatially the grievances it was necessary to
manually assign an EW number to each of the complaints.
This was managed by using planning office maps and
attributes such as the address and landmarks combined
with staff’s tacit knowledge of the city. Since the data refer
to the year 2007, the KDMC staff used the 107 EW
classifications. Moreover, knowledge on the 96 EW might
not have been available among the current staff since the
Census 2001 EW boundaries are not used locally.
Furthermore, it was not possible to obtain the complete
list of census variables for the 96 wards; financial and
physical deprivation had therefore to be omitted from the
IMD. In addition, it is more logical to relate grievances to
population data. However, as population was only available
for the 96 wards of 2001, the population reference for the
107 wards is an estimate, based on the assumption that
population is equally distributed and few changes occurred
in the spatial distribution.
The quality of the geographical boundaries is just sufficient
for visualising spatial patterns, though not appropriate for
doing metric calculations or accurate spatial overlays.
After assigning the EW number to the grievances list the
resulting table was exported to a GIS software (ArcGIS) to
geo-code the complaints using the EW number as the
commonality. A polygon map containing the geographical
boundaries of the different wards was attached to an
attribute table containing the list of complaints. The total
number of complaints per ward was standardized by the
estimated total population per ward. The final value per
ward represents the number of complaints per 1000
inhabitants. Statistical analysis was applied to the
complaints data, specifically frequency tables of groups and
variables. Mapping the IMD followed the same procedure.
First, the table was imported to ArcGIS and then geo-coded
using the 96 EW boundaries. Finally, the resulting maps
were visually compared, namely the map displaying the
Index of Multiple Deprivation and the concentration of
complaints per wards. The resulting maps were also
exported to Google Earth for visualization and discussion
with a group of ward councilors, local self-help groups from
poorer areas, and employees of the Poverty Alleviation Cell.
(quoted with small edits from Martinez et al. 2009).
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1

Introduction

This paper examines spatial information management
initiatives in the municipality of Guarulhos, in the
Metropolitan Region of Sao Paulo, Brazil. To set the stage
and put these municipal initiatives operating in various
substantive areas (planning, environment, emergency, etc.)
in a broader context, the paper starts by addressing
initiatives at the country level moving then to examine the
municipal GIS Department. We then move our attention to
a selected group of key players in urban governance, risk
and sustainability and local participatory processes as we
focus on the Secretary of Planning, Department of Civil
Defense and the Office of Participatory Budget. In examining

2

ICT-GIS Systems for Public Policy
and Urban Strategies

2.1. The Federal and State of
Sao Paulo Context
Back in 1967 (Decreto lei no.243; 28 Feb.1967), Brazil
created the National Commission on Cartography
(CONCAR) with the goal of setting the basis and guidelines
for Brazilian cartography. In 2003, CONCAR resumed a
more active agenda for the coming years, including four
strategic goals: 1) 2003 – creation of several committees
for establishing procedures and norms for spatial data
collection, storage and maintenance; 2) 2005 – formulation
of a strategic plan, including creating the National Spatial
Data Infrastructure (INDE); 3) 2005 – adoption of
SIRGAS2000 as the new Geodesic Reference System for
Brazil and 4) 2007 – proposition of a presidential decree
for formally establishing INDE.
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these departments, we focus on their products and
knowledge bases and how this knowledge is used and
exchanged. As this is the first field report, we provided a bit
of historical background for each department. We conclude
our paper with some general remarks on software
development and right to information, two key issues in
building a geospatial infrastructure. Main sources of
information for this report are interviews conducted with
public officials in Guarulhos, including field observations
and public reports on Guarulhos administration posted on
the Internet.

In August 2008, CONCAR was reorganized under the
Ministry of Planning with a broader representation of
federal ministries and states with the mandate for: 1)
advising the minister in supervising the National
Cartographic System (SCN) and 2) coordinating the
implementation of the National Cartographic Policy (PNC).
In November 2008, the presidential decree (DP no.6.666;
Nov. 27, 2008) creating INDE was published and in May
2009 INDE’s Plan of Action was approved and presented to
the Ministry of Planning. In December of the same year, the
Brazilian Profile for Geospatial Metadata was ratified and
in April 2010 INDE was officially launched.
According to the presidential decree, INDE was defined as
“the integrated body of technologies; policies; mechanisms
and procedures for coordinating and monitoring; standards
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and agreements necessary for facilitating and normalizing
generation, storage, access, sharing, dissemination and use
of federal, state and municipal geospatial data.” This initiative
should also minimize, if not avoid, duplicity of efforts and
waste of resources in obtaining geospatial data. Internet
services (Geo Serviços Web) based on international and
public protocols would allow providing access to data and
data dissemination, following simple, fast, comprehensive
and integrated procedures accessible to non-expert
audiences. These services would be provided through a GIS
portal named “SIG Brasil.”
Three important institutional players or actors for
implementing INDE (www.inde.gov.br) are: 1) CONCAR
(www.concar.gov.br), directly linked to the Ministry of
Planning; 2) SPI – Secretary of Planning and Strategic
Investments (Ministry of Planning) working through
CONCAR on promoting cooperation agreements for
geospatial data sharing within the public sector at large
(federal, state, municipal) and 3) IBGE (www.ibge.gov.br)
– Brazilian Institute for Geography and Statistics (census
bureau) in charge of developing, maintaining and granting
access to the Portal SIG Brasil and managing the Brazilian
Geospatial Data Depository (DBDG).
INDE’s Action Plan was structured in three major cycles
over the 2010-2020 period.
Cycle I (2010) – Main goal: To implement INDE with
minimal
infrastructure
(hardware,
software,
telecommunications and facilities) for the Depository
(DBDG) and the SIG Brasil Portal.
Cycle II (2011 - 2014) – Main goal: To consolidate DBDG
at the federal government level, expanding it to other levels
of government. Strengthening of institutional basis, training
and standards will provide the bases for focusing on data
and services, transforming INDE in the main geospatial
infrastructure in the country, including supporting public
policy at the federal level.
Cycle III (2015 - 2020) – Main goal: Establish INDE as a
reference for geospatial data in Brazil, including the public
sector at its various levels and productive sectors for society
at large. Having INDE integrated to an array of digital
information systems will allow better informing public
policy formulation and implementation as well as decisionmaking processes in various productive sectors. When fully
implemented and running, INDE will be able to contribute
to transnational projects.
Despite the importance and ambitious scope of INDE, it
is not well known and publicized and the academic GIS
community has had limited dialogue with it. The Portal SIG

Brasil is running but as far as information is available the
schedule for the ten year period is somewhat behind and
initiatives are taking longer to be fully implemented. Data on
the success rate, number and profile of users, most accessed
information, etc. have not been made available. Having said
that, it should be acknowledged that major efforts and
initiatives are under way, some of them for more than a
decade. The key drivers of those initiatives have been to
make public data available on the Internet and to make it
easily accessible as instruments for public planning, general
information and accountability. Most information on the
Internet under these initiatives is not necessarily explicitly
spatial or is provided in various nested spatial scales.
IBGE has acted as an important portal for disseminating
a variety of socioeconomic and demographic data, as well
as layers with territorial boundaries (census track, district,
municipality, state, major region and country) allowing for
mapping and display in a GIS environment. DATASUS (www.
datasus.gov.br), a comprehensive system integrating
several subsystems for data on health indicators and health
service provision (including socioeconomic and
demographic data) for the whole country at various scales
(from municipality to major regions) has significantly
contributed to improving data quality and dissemination.
DATASUS includes fairly simple download tools. Also, its
protocols and standards for data collection, management
and storage meet international standards and have set the
stage for producing and disseminating data within other
federal ministries and departments.
Although agencies in the State of Sao Paulo participate
at INDE, to the best of our knowledge, there is no similar
initiative as INDE in the State of São Paulo. EMPLASA (www.
emplasa.sp.gov.br), the São Paulo Metropolitan Planning
Company, that is under the State Secretary of Metropolitan
Development and has representatives at CONAR, is an
important depository for geospatial data in the state. The
data depository has been mainly used for EMPLASA’s own
work on the area known as the Paulista Macro Metropolis
(MMP) including the four metropolitan areas in the state:
Sao Paulo, Campinas, Santista Coastal Zone and Paraiba
Valley and North Coast. Since approximately 2007-08,
EMPLASA has launched some initiatives in regards to data
sharing with municipalities in the metropolitan area. One
of them was making 2007 orthophotos of the metro region
available for the 39 municipalities in the Sao Paulo Metro
Area (RMSP). It is not clear how effective the direct use of
these photos has been for planning in various municipalities.
Although there is a long way to go, these initial steps are
turning-points that could lead to more integrated
institutional arrangements for improving access to data,
stimulating analysis and enhancing means for informing
urban governance and planning.
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2.2. Guarulhos – GIS Department
The beginning of the GIS department in Guarulhos goes
back to the mid 1990s. In 1993, the municipality hired a
private company to develop its first digital cartographic
database60. In 1997 the SisGeo (Georeferenced Information
System for Guarulhos) was formally created within the
Municipal Secretary of Urban Planning (nowadays Urban
Development) and remained there until 2004. In its early
stages, this department could be defined as a bureau for
producing maps and plotting to fulfill demands of various
municipal departments, mainly planning. It was very much
based on computer-aided design (CAD), with limited
analysis and almost no GIS approach per se. Making data
and maps available to larger audiences was not within the
scope of the department. Over the years, the department
gained a better structure, expanded its goals and started
focusing on two major areas: 1) geospatial data production
and 2) data use and planning.
In 2004, as part of a major municipal administrative
restructuring, the GIS department was subdivided. While
area for data use and planning remained within the Dept.
60

This digital map was updated with a new comprehensive
aerophoto survey (orthophoto and laser technology)
conducted in 2008 at a detailed scale (1:1.000 – check).
Guarulhos was one of the first municipalities to conduct
such survey already using the SIRGAS2000 Geodesic
Reference System.

Figure C5.1: WebGeo Access, 2006-2011
(source DIT, Guarulhos)
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for Urban Development, the area for data production,
which was the component directly related to
geoinfrastructure (data, tools, protocols), moved to the
Department for Information Systems and Telecommunication
(DIT) directly connected to the Mayor’s Cabinet. The newly
created GIS division within DIT had the mandate to develop
and implement a geospatial data infrastructure for the
municipality. Due to the novelty of this new organizational
arrangement and the lack of a geospatial culture within the
municipal administration, it took a while until the
department could identify its appropriate niche and
establish productive working relations with other areas
within the broad area of information systems. Although
initial challenges and the continuous effort to build a GISinformation culture, this administrative move placed the
GIS division at the heart of the municipal information
system infrastructure giving the division more latitude,
administrative structure and financial support. The
administrative restructuring included defining protocols for
purchasing equipment (computers, servers, etc) and
corporate software, although for GIS software there are still
various platforms (see below). Also, designing a carrier for
information technology professionals, which did not
formally exit until 2008 when the first specific open hiring
process occurred, was an important step for proving
minimal structure for services till then vaguely defined.
Within this new framework, in 2006 the WebGeo portal
(http://webgeo.guarulhos.sp.gov.br/webgeo/index.php)
was launched. The main goal of the portal was to provide
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user-friendly data dissemination for public officials and the
general public. This portal was created in response to
bottlenecks identified in the centralized process of data
production, which ended up creating more demands for
the division and drawbacks in regards to creating a
geospatial data culture and a community of users at large.
This key driver – solving an identified demand/supply
problem – prompted significant changes. Several initiatives
related to WebGeo were designed and have been
implemented within the larger framework of transparency,
accountability and making public information available,
understandable and accessible.
The WebGeo portal was an important step in launching
and strengthening a geospatial data culture among officials
and departments. Once the site was running, municipal
departments started using it slowly but steadily and they
became more interested and involved in providing data for
the portal. Eventually, officials were able to see its value
and use more widely (and wisely) spatial information for
their projects, reports and daily activities. While in 2006,
first year of WebGeo access there were 11,400 hits, in 2011
the total number bumped to 70,000 (Figure C5.1). These
accesses range from quick checks to downloads of
databases and layers. While there are no detailed statistics
on the profile of users (users do not need to register
themselves), statistics on the internal (city officials) and
external public are available.
It is interesting to note that in 2007, one year after the
site was launched and known, external hits (in red) were
always above the internal hits (in blue). For 2011, the
opposite is true, with external hits around 1/3 of the
internal ones highlighting the increasing importance of the
portal among officials and municipal administrative body
at large. This shift and trend in the numbers could be
interpreted as a result in building this internal spatial
information culture, including systematic training on web
tools and outreach initiatives.
Currently at the GIS division, developing the
CorporateGeo (GeoCorporativo) platform is the major
project underway in 2012. This project builds upon the
WebGeo initiative that was basically an interface to display
and visualize data. In this case, data providers (usually
municipal departments) were fully responsible for the data
they furnished, including structure, content, consistency,
etc. Only minor formatting work was performed by the GIS
division. The CorporateGeo, on the contrary, aims to
provide corporate-based information and data covering
administrative, socioeconomic, cultural and environmental
issues, just to name a few. 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) and maintain an upto-date data warehouse that is able to supply most of the
increasing demands.
Developing the CorporativeGeo platform is a “mega
project” which demands continuous work. The GIS division
expects to have the basic structure finalized by the end of
2012 with the assistance of an IT company specially hired
for this project. This means that the structure and protocols
for data generation, data maintenance, information flow
and restricted access, interfaces, functionalities and basic
tools will be finalized and running through the recently
purchased central IT server at DIT. Having all departments
aligned and working within the established guidelines is
one of the major challenges and difference when comparing
with the former WebGeo initiative. Challenges address
directly issues about the geospatial culture previously
mentioned.
The WebGeo portal will continue to be the major access
entry for users and an ordinary user might not even notice
the differences behind the screen. However, the whole
system for generating and integrating data will have very
little to do with the old decentralized system of data
production, upload and limited integration of separate
departmental databases. To facilitate and strengthen this
process for building a geospatial culture, various workshops
and trainings have been in place with a major attention to
the heavy users and data providers known as the
“structuring departments”: Planning, Economic and Urban
Development, Finances, Transportation, Environment,
Education and Health. Other departments such as Social
Assistance, Housing and Tourism are more consumers of
data produced by other areas. On average, about 15
municipal departments (not always the same ones),
representing about half the total numbers of municipal
departments, have participated in the various workshops.
Although the GIS division will hold a central role in the
CorporateGeo platform and have pushed for integration, a
middle ground was reached allowing departments to retain
some control about data they will upload and share with
other departments and the general public. In addition,
departments will develop specific indicators. Each
department will be allowed to develop up to five specific
indicators to be uploaded to a common basket. There will
be a single platform and set of tools for developing and
displaying those indicators and the data used to produce
them will be filtered for consistency and quality.
This common basket is an initiative to reach out to
managers and bridge the gap commonly seen between
technical staff and managers working at the final end.
These tools and resources engage different audiences,
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switch the conversation and could have significant impact
for urban governance. Rather than being an IT project per
se, it becomes a management project with direct benefits
and added value for professionals implementing and
monitoring public policy. This shift has triggered a significant
change in regard to involving actors and their role in data
production and use. At the very beginning, many actors
were consumers and it was still a quite small group when
compared to the potential universe of users. Involving a
broader group of users in a process of producing and
sharing data and indicators creates arenas for sharing and
mutual learning and it provides opportunities for more
engagement by actors.
Regarding knowledge products and tools used within the
GIS Division, they are pretty much the standard ones used
by any GIS department. The major data producer and
process coordinator is the public sector with no involvement
with the academic sector and very specific engagement
with the private sector. The new municipal cartography
(2008) is the only major product purchased from the private
sector in recent years. Local data is largely produced and
managed by the municipality, although other public
agencies provide important data. One example is census
data furnished by IBGE, a federal department.
Access to products and tools is free but accessible
content varies for specific stakeholders; there is a

hierarchy of filters in order to address issues related to
sensitive and confidential data, ensuring no identification
of clients, etc. Most if not all databases are based on
contextual (expert/sectorial and managerial/
administrative) knowledge, but could also include codified
(regulatory/normative) knowledge. So far, incorporating
community-based knowledge has not been strong in
regards to data production and translating it into GIS data
per se. However, interviewed GIS officials showed a very
strong interest in increasing interaction with municipal
departments working with local communities and
neighborhoods. These interactions would lead or induce
these departments to incorporate a spatial dimension into
their routines as well as demand for generating other
types of data and information, including communitybased or tacit knowledge.
Finally, one important area within the Department for
Information Systems and Telecommunication (DIT) is the
development of creating platforms and interfaces for data
management, flow and display. These developments have
a very strong focus on proving user-friendly interfaces
mainly for less educated people. “Tecnologia Cidadã” and
“+ Fácil” (Citizen Technology and Easier) are two such
interfaces with bigger fonts, many drawings and more
direct and simple language without jargons and technical
terms (Figure C5.2). Citizen Technology includes various
services (updating cadastral information, printing tax and

Figure C5.2: Citizen Technology and Easier Portal (www.tecnologiacidada.com.br)
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water bills, registering complains, online trainings and
workshop materials, etc.), links to maps on the WebGeo
portal and posting social events such as neighborhood
festivals, cultural and religious events etc, by ordinary
citizens. Posting is free, with minimal monitoring for making
sure content is appropriate for all ages. At the moment this
is a more traditional system without an explicit spatial
dimension, which would include being able to map and
display most (if not all) available information. This
dimension is expected to come later when the whole city
street map (including new numbering of all buildings) is
finished. This is a project under way for many years and is
coming to its end the next year.

2.3. Guarulhos – Secretary for
Urban Development
The Secretary of Development/Planning, along with
Finance and Government, constitutes the core body of
political power and the decision-making process at the local
level in the majority of municipalities. Therefore, it is a key
actor in setting the basis for planning and governance. The
Labor Party (PT) elected for the first time the city mayor
(2001-2004) and (from the outset) it brought into office a
working philosophy anchored in three principles: 1) citizen
participation; 2) consider the whole city (not only downtown
and middle class areas) with a priority to the periphery and
3) administrative modernization. This was a novel approach
since Guarulhos had been governed by a traditional
oligarchy for decades.
As mentioned above, this secretary (previously Urban
Planning) hosted the GIS Department from its early days
until 2004 when a major administrative restructuring was
put in place in Guarulhos. Although the GIS Department
started some years before the PT came into office, in 2001
it started to be shaped by those three administrative shifts.
Prioritizing citizen participation and the periphery meant
that planning could no longer be restricted to the office
place and drawing table. It needed to include a variety of
stakeholders and know the reality in several neighborhoods
in the peripheral zones of Guarulhos. There was a need for
information, data gathering and better understanding the
processes at work which were shaping Guarulhos. The GIS
department was central in this process.
In 2004, Guarulhos concluded its overall development
plan (Plano Diretor). The previous one was from 1971 and
since then no serious effort had been made to
comprehensively update it. For this endeavor, Guarulhos
brought into play Instituto Polis, an independent urban

planning think-tank from Sao Paulo to facilitate the
process. Instituto Polis could be considered a center-left
NGO, with significant projects in urban planning,
governance and participation and a well-established
professional staff from various disciplines. Its professionals
worked very closely with various municipal departments
and the new plan was concluded and sent to the municipal
House of Representatives.
Looking back and reflecting on this process, public
officials involved with it recognized that it was a major step
to put this plan together. The major accomplishment or
characteristic of this plan was to set a municipal macrozoning strategy with five major zones defining the broader
terms for municipal development, environmental
protection and social responsibility (Figure C5.3).
Environmental protection zones (green) form a ring in the
South (Tiete river flood plains) and in the North (Cantareira
mountains), this second one bordered by a transition zone
for rural-urban use (blues). In between, there are three
quite diverse zones: 1) the downtown area with best
infrastructure and services (consolidated urbanization,
yellow); 2) a zone of/for economic and urban dynamism
(pink), which includes the international airport, major
highways, firms and industrial plants and 3) a zone for
urban development (orange), which is the less developed
with poor neighborhoods and many demands regarding
urban infrastructure, public services and social equipment.
While aiming for a more organic view of the city, these two
last zones – economic/urban dynamism and in demand for
development – have been the major focus of attention by
the PT government over the last 12 years in power. Aiming
for economic development and addressing social inequality
have oriented this focus.
While there were important advances with the 2004
development plan including bringing in public participation
and setting major guidelines for zoning and licensing, the
plan was too conceptual, too broad. According to officials,
the plan set the guidelines but lacked intermediary steps
translating those broad guidelines into more concrete
issues. For the public sector, the major drawback was not
organically integrating sectorial (transportation, social
housing, etc) guidelines and easing the process for
developing specific crosscutting plans of action. For the
private sector (mainly developers), the comprehensive plan
did not provide a clear vision where new development and
investment would be supported or which kind of incentives
could be expected.
This whole process is very interesting as we look into the
types of knowledge that came into play (mainly expert and
codified), the final social construction (understanding)
materialized in the plan and zoning map and the gaps in
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Figure C5.3: 2004 Macro Zoning Plan Guarulhos
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translating that understanding in a meaningful way to
stakeholders (public officials, entrepreneurs and investors,
general public).
At the moment (May-November 2012), the municipal
government is preparing a new development plan,
reorienting the major issues and guidelines set in 2004
and addressing new developments since then. This
communication gap has been directly addressed not only
through the several workshops and meetings with
various stakeholders but also on aiming and working for
a final product that is more “down to earth”, specific and
explicit about the major issues. This whole process has
been very much influenced by outcomes after major
investment in data production (including spatial data)
and administrative modernization. Major private
developments offer a good example.
For many years, the municipality is gathering and
integrating information on mid-size and major developments
(housing, industry, logistics, mall and services, etc) in its
territory. This also includes data on vacant areas and
potentially available parcels for development and
investment. This database is still under construction but at
the moment it provides comprehensive spatial data for the
2007-2012 period, including the developments that are
under construction, recently approved or have been
analyzed. On the one hand this database offers a historical
series for capturing current status, building scenarios and
identifying trends. The municipality has just started to use
these data more systematically and is surfacing its
potentials, including 3D tools. Officials reported a great
excitement on what has been learned so far. Perhaps even
more important for our interest in urban governance and
flows of knowledge is another outcome. Having this
integrated database is providing tools and means to
establish better informed conversations among public
officials from various departments. This is convenient
outside the secretary boundaries. Also, it has improved
dialogue and exchange with the private sector and
professional associations with vested interests in zoning,
development, planning and investment. The recently
signed private concession for managing the international
airport for the next 30 years and public-private partnerships
for transportation network crossing Guarulhos are two
potential areas to build upon these recent developments.
There is a long way to go and one final goal is to
completely integrate data production, processes and
administrative routines at various levels and for that
purpose the CorporateGeo platform (see above) is seen as
a significant step in this direction. For instance, today the
process for approving, licensing and monitoring construction
of a new housing project is still quite bureaucratic,

demanding and slow and can easily break formal norms.
Many tasks are performed at different departments or
divisions and although there is a zoning map available at
the WebGeo portal it is not completely integrated with
other important databases. Once the databases are
completely integrated, the polygons on the urban zoning
map would be linked to the construction and building code
and to the licensing protocols, allowing for easier and
expedite project evaluation, approval and monitoring.
Interested parties would not need to visit the licensing
department for initial assessment while exploring
possibilities to locate a new business or development.

2.4. Guarulhos – Civil Defense
The Civil Defense in Guarulhos was officially created as
a municipal commission in late 1980s after the first airplane
accident (21 March 1989), involving 25 deaths and more
than 100 injured people in Jardim Ipanema, a precarious
settlement (slum) about 2 km apart from the airport. Until
then, Guarulhos did not have such organization, although
hosted the largest airport in Brazil since January 1985. Since
then, the Civil Defense has had a slow development,
becoming a department under the Secretary of Government
and in 2012 the Coordination for Civil Defense with status
and autonomy comparable to a municipal secretary.
At early stages of the current administration (20092012), the Civil Defense was very incipient and poorly
organized, being basically a department for receiving calls
and forwarding demands to appropriate departments.
During the past three years the department, now the
coordination, started a steady move to implement a
structure covering the four-stages for disaster assistance:
prevention, emergency assistance, humanitarian assistance
and reconstruction. A structuring block for this move was
creating mechanisms to provide basic knowledge for the
whole team, initially of 18 allocated people and currently a
permanent staff of 78, including three engineers and four
social workers. This knowledge base is a challenge, as
activities and needs are cross-sectional covering areas such
as environment (pressure on protected areas, floods and
landslides), urban development (land occupation policy
and unplanned development), housing (precarious
settlements), infrastructure and construction (improvement
for risk control such as landslides). Trainings are pretty
much for educating public officials and technicians and
transferring expert and codified knowledge from various
disciplines. However, being open to tacit knowledge and
sensitive to community-based rationale on risk, prevention
and protection is on the radar screen.
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The department has expanded in all areas but improving
prevention measures has been the major goal. These
efforts have included monitoring of drainage systems in
collaboration with the garbage company and controlling
and preventing new invasions of public land in so-called
risky areas susceptible to flood and landslides. The
Municipal Guard has been a strong collaborator in this
particular area.
Although it is not frequently perceived by the general
public and even educated citizens, Guarulhos runs
significant risks, including floods, landslides and
technological accidents. Altitude difference vary
approximately 800 meters within the municipality ranging
from the highest point Itaberaba (1.422 m) to the lowlands
of the Jaguari River (660 m) at the borders of the
municipalities of Guarulhos, Santa Izabel and Aruja.
Landslides and problems with hillsides is an important issue
in the North portion of Guarulhos. Since the Cantareira hills
are important as a water source for the metro region, high
precipitation tends to provide significant water flows into
the lowlands with high potential for floods, mainly during
the high rainy season (summer). The Tietê river has its own
drainage problems, which are administrated by the State
through the Water and Energy Department (DAEE).
According to the Civil Defense coordinator in Guarulhos,
there is an effort to establish a dialogue and cooperation
with DAEE, but he claims that their attention is mainly to
the city of Sao Paulo. Sitting up of waterways is a major
problem and recent data collection has identified that
within a 4-5 km stretch, depth of the Tiete river between
Sao Paulo and Guarulhos may vary between 1.5 to 6 meters.
It is a common scene that there are islands in the middle of
the river due to sediment deposition.
A recent initiative at Guarulhos to control or minimize
floods is being discussed with the Ministry of Cities. It
involves a loan to support major infrastructure investments.
Resources would be used to build five large pools (piscinoes)
to control overflow of rivers and channels during major
floods. As a very technically based field, all these projects
are informed, developed and implemented based on expert
and codified knowledge. Even among experts, there are
heated debates on the type of knowledge and its accuracy
as some interventions with major investments have not
proved to be safe and capable for controlling floods.
In parallel with a 24-hour emergency service, one of the
major interests and current projects of the Coordination is
knowledge building and knowledge accumulation for
monitoring, planning and cause-effect modeling of floods
and other urban risks. Some initial effort is being put into
relating risk monitoring and education for preventing and
dealing with risk. In this particular project, expert and
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codified knowledge are extremely important and the main
target for data gathering, managing and storage.
Three important water bases in Guarulhos – rio
Baquirivu, corrego Japones and corrego Jaci – with sever
impact on the urbanized area were selected for the initial
phase of that project. The goal is to collect a series of
meteorological data – six collection stations are being
installed – in order to be able to assess and model flood
and drainage and anticipate and better prepare for
emergencies. The Coordination is discussing with the
Guarulhos International Airport the use of data collected
by its sophisticated meteorological station and radar. The
airport has more than 25 years of data, which so far has
been kept restricted to aircraft traffic use and not shared
with public departments in Guarulhos. Legal aspects of
contracts established between the federal airport
authority (INFRAERO) and the private company collecting
the data and maintaining the system create several
challenges for data sharing even with public departments
such as Civil Defense.
Baquirivu river is certainly the one that deserves major
attention due to its impact in regards to floods. Since it was
channelized in Aruja (neighbor municipality to the east of
Guarulhos), water reaches Guarulhos with significant speed
damaging steep banks and caring sediments. Because it
crosses more than one municipality, Guarulhos does not
have full control of it, being managed by DAEE, a state
agency. From a substantive and institutional basis, it’s a
challenging and problematic river with problems reported
along its entire course. It does not flood the airport highway
because it was built at a higher altitude, which creates
sever problems for poor neighborhoods surrounding it. For
worse, the Baquirivu river reaches the Tiete river upstream
the Penha Dam, which is managed by DAEE. Many times its
quota is elevated due to flood control of Tiete marginal
highways, which imposes severe problems in Guarulhos.
For better, the original Tiete streambed crossing part of
Guarulhos, before it was rectified, still exists and serves as
an outlet for floods as it reaches the Tiete river downstream
of Penha Dam. Without this “escape route,” a significant
portion of the south area of the city of Guarulhos would be
several months under water.
Not minimizing the tragedy of floods and displacement,
all these interventions become quite interesting from the
point of knowledge sources and building shared
understanding. These projects have been framed within the
conception of controlling nature and managing (not
monitoring) rivers in very intrusive means. Major
constructions and interventions minimize the “natural” role
of flood plains in controlling for long terms change and
variation in river water flow and volume.
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Technological risks are a potential area that the
Coordination has not been able to address, although it is
on its radar screen. Guarulhos has a significant number of
firms dealing with chemicals, bacteriological products and
several potential hazards, not to mention risks with
recurrent traffic accidents with trucks carrying all types of
products on major roads. Hosting the largest airport in the
country, Guarulhos is also exposed to risks that are not
properly addressed. Airport authorities have an emergency
plan that is restricted to its area, not including neighborhoods
and Guarulhos at large.
The Coordination is working with an independent
consultant in order to gather information for establishing a
more productive and accountable relation with airport
authorities. There is hope and expectation that the recently
signed airport concession between the federal airport
authority and a private consortium could lead to building
collaboration and comprehensive emergency plans for the
airport and municipality. The goal would be to establish a
similar relationship that Angra dos Reis (Rio de Janeiro
coast) has with its nuclear power facility. Angra dos Reis has
established an agreement with the nuclear power facility,
which transfers resources to the Civil Defense in order to
build a comprehensive network and strategy to address
potential accidents. As in other initiatives mentioned
above, here too expert and codified knowledge are the
pristine sources of information.
Systematic use of geospatial information is at an early
stage at the Civil Defense but it is expected to be an
important component of its knowledge base under
development and projects that could be implemented in
collaboration with the airport and on technological risk.
The latest natural risk assessment for the city was conducted
in 2004 and the map has been somewhat updated with
more recent information. This survey informed the 2004
Municipal Plan for Risk Reduction that is still the most
updated one. So far the Coordination has taken important
steps in developing protocols for emergency calls and
decision-making process regarding these calls. A simplified
version of the Code for Disasters, Threats and Risks (CODAR)
covering the scope of issues experienced in Guarulhos has
been developed and is in use. It has been used to rank and
objectively evaluate the calls and required services to
address the needs. All calls are recorded so the system can
be monitored, evaluated and improved. Related to the call
service, employees dealing with emergencies have been
trained in basic knowledge of geology, water issues,
assessing construction problems and risks, just to name a

few. In the near future, working with tablets, these
employees will be able to report and update the database
directly from the field with more accurate data and will
trigger various emergency services and experts as needed.
These developments could be all geo-referenced and are
likely to be done within the broader scope of building the
geospatial infrastructure in Guarulhos referred above.
Efforts in improving databases and building a unified
emergency system were already being made in Guarulhos
but were greatly stimulated by experiences learned in an
international meeting on emergency and civil defense
services. During two weeks the coordinator of the
Guarulhos Civil Defense had the opportunity to learn
about the civil defense system in place in Madrid, Spain
and its integration to Spanish and European Systems (112
Emergency Call System). A unified emergency system in
Guarulhos involving municipal and state departments
(firefighter is at the state level) is more challenging.
However, a municipal system involving civil defense,
departments for the environment, urban development,
housing, social services, the municipal guard and the
power company is more doable in the coming years.
In sum, Civil Defense in Guarulhos has been conducting
projects that are almost entirely informed by expert and
codified knowledge. So far products and protocols are
very much based on paper products, reports and technical
assessments, which are expected to become digitized and
integrated into databases since mobile devices such as
tablets and smart phones are incorporated into the
routine. The public sector is the major data producer and
in control of processes although private data collection
(i.e. airport meteorological data) is of interest and could
be made available to the Civil Defense. Academics have
played no role in data producing for Civil Defense purpose
in Guarulhos. Use and production of spatial data is still
very limited but this is likely to change in the near future.
While the web can be a good source for dissemination,
the Civil defense in Guarulhos is using SMS to reach
communities at risk. Through a network of volunteers in
various neighborhoods and using very simple cell phones,
SMS has proved to be very efficient for sending out alert
and emergency message to communities at risk, mainly
because of flooding. The costs are very limited, the
network is easily expanded and communication can reach
places that lack Internet services. Overall, initiatives have
been mostly G2C, although there are some initiatives
under way to strengthen collaboration with other
municipal departments (G2G).
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2.5. Guarulhos – Participatory
Budget
Although there were some experiences with
participatory budgeting before 2001, after the election of
the first mayor of PT it was definitely incorporated into the
municipal agenda. The Coordination for the Participatory
Budget (OP) was structured by an official with previous
experience in Santo Andre, an important industrial city
within the Sao Paulo metro region. During the first three
years of the new administration, the OP was conducted as
an annual process. Participation in plenary sessions to
interact with citizens and collect their demands has
organized throughout the whole municipality included
between 7 to 8 thousand participants. (8.279, in 2001;
7.183, in 2022; 7.516, in 2003).
After three years the coordination had put in place a
structure for meetings and had identified organized groups
that could be effectively involved in this process. This was
a big accomplishment. For the bad news, the administration
was struggling with two major issues. First, it could not
handle and even more effectively respond to the demands
presented in the annual plenaries. Second, and related to
the first one, ordinary citizens did not understand the way
the municipal government was organized and how it
worked. They assumed that personal networks and formal
representatives were in charge of participation and getting
demands on the agenda. These two points directly talk to
means and processes on knowledge building and
knowledge culture.
Based on this context and considering that 2004 would
be an election year, the mayor and the OP coordination
agreed that no OP annual cycle would be conducted. The
year would be focused on assessing and evaluating the
experience and proposing a new format for the coming
years. The goal was to synthesize lessons and plan to make
the OP an effective program for planning and managing
the city. The major conclusion of this assessment process
was that the program had to have a strong education
component, disentangling the OP from the election
process. This would provide more latitude to work with
priorities and within a long-term perspective. As a
consequence, the plenary sessions would be conducted
every second year, providing more time to implement
them, provide feedback to the communities and do not
run them during election years.
After the re-election of the mayor (2005-08), the
program was further developed. Recognizing that the
municipality had limited experience and resources to
implement such educational project, an independent
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institute was hired to provide the needed expertise. A
partnership between the municipality and the Instituto
Paulo Freire (http://www.paulofreire.org/) was established.
The major aim of this partnership is to develop a process
for continuing education, in the broad sense, of delegates
and counselors of the OP in Guarulhos. Following the legacy
of the educator Paulo Freire, the specific training programs
are framed within a culture of citizen rights and
responsibilities to facilitate actors in their own journey for
developing a critical view for better assessment and
building world consciousness. During these 7-8 years, there
has been a continuous effort in this direction and although
educational processes need long-term investment and time
to mature, results have been very encouraging. Trainings
on specific issues of public and local administration (open
bids, inspection, budget, fiscal control, setting priorities,
project approval, etc) have been conducted. According to
the OP office, participants report a better understanding of
how local administration works and what are some of the
complex steps involved in the decision-making processes
and policy implementation.
The OP process has been enriched and expanded beyond
the biannual plenary (23 for the whole municipality) to
include three major post-plenary activities bringing
together officials and neighborhood groups: 1) thematic
meetings; 2) financial accountability meetings and 3) field
visits targeted to OP priorities. Thematic meeting are
focused on specific issues raised as of interest/concern by
communities and/or considered important by public official
to address more focused issues of a particular area or
neighborhood in the city. These meetings are organized
pretty much by demand, although there has been an effort
to create a more formalized calendar to cover a more
significant number of OP regions. Financial accountability
meetings are invited spaces for formally presenting
outcomes of voted, approved and implemented projects.
The goal of those meetings is to provide detailed feedback
(accomplishments, costs, processes) to the communities
coming full cycle and making the daily routine of officials
and of the local public sector more meaningful to ordinary
citizens. Field visits targeted to OP priorities are a more
recent addition to the basket.
These field trips have had significant results and are seen
by organizers as a very powerful means to build citizen
culture and create arenas for social learning. The OP office
organizes one-day field trips on Saturdays for 300-500
people every 6 months or so. Although any interested
citizen could participate, the trips are mainly targeted to
selected neighborhoods with diverse and contrasting
contexts in regard to location, specific needs, projects
under way, demands, etc. The whole purpose of these field
trips are twofold: 1) put ordinary citizens in direct contact
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with officials in charge or coordinating OP projects in their
neighborhood; 2) expose citizens to various and contrasting
realities within Guarulhos giving them a broader
perspective. Giving a face to beneficiaries and officials and
providing a broader perspective on the multiple realities
within the municipality have created spaces (invited and
claimed) for conversations among stakeholders and better
understanding by the various actors about challenges,
alternatives and potentials for improving urban life quality.
Also, officials are taking accountability more seriously, as
they are directly questioned about their work.
A current challenge for the OP office is to better
integrate OP demands and process with other arenas for
participation, in particular the participatory space created
by Municipal Councils. There are almost 30 different
councils in Guarulhos, many of them not that active.
However and most importantly, many of them (if not all)
have agendas that overlap very much with demands
received by the OP through the plenary sessions.
Integrating these participatory spaces – councils and OP
– could be a powerful means to create synergies, improve
effectiveness and address bigger challenges ahead. For
instance, land tenure and regulation of irregular/precarious
settlements are major issues for the Departments of
Housing and Urban Planning/Development and respective
councils. Increasing the dialogue among actors and arenas
could enlarge the conversation to better address those
issues and include more broadly various stakeholders.
Environment in general is not an issue in itself that
attracts great attention at OP plenary sessions. For instance
having asphalt on the street is a big demand and people are
willing to sacrifice to pay for it as it is important in regards
to providing better access and mobility and having direct
impact on property value. Public officials claim that
precarious settlement dwellers have difficulties in
understanding that running water, sewage collection and
drainage systems have to be first in place before streets can
be paved. In addition, asphalt is not always the best
alternative due to soil sealing and increase in risk floods and
destruction due to severe water flow.
Although the 23 OP zones are precisely defined and can
be spatially identified, use and integration of spatial
information into the daily routine and operations of the OP

office is still marginal. As far we were able to assess, there
is no GIS user/data producer as part of the OP office staff.
Neither is there use of maps for conveying information. The
information flow is pretty much restricted to means based
on oral tradition (meetings and discussions) and written
reports. This current status could be partially explained by
the lack of a spatial culture by officials and the importance
of oral language among social movements’ leaders and less
educated people, including illiterate individuals, which is
the major audience related to the OP office. The Web is an
important platform to inform about meeting schedules,
particularly during the biannual cycle of plenary meetings
in the 23 regions. It is not clear how much the web is
actually used by local communities. The word of mouth
remains a very important dissemination strategy among
social movements.
The current scenario on use of spatial information is
likely to change in the coming future. On the one hand, the
OP office is being increasingly involved with more complex
issues, demanding access to various sources of information
and data integration. On the other, there is a consolidated
understanding among the OP coordination and staff, that
the great challenge and opportunity is based on sharing
information. As an official stressed, “information has to
reach people, because when this happens and we provide
information with quality, the ordinary citizen builds
understanding and even if she/he is still critical, the criticism
is based on knowledge and not simple political preferences
or empty of content as frequently seen and experienced.”
Among the hand full of departments covered in this first
field report, the OP office is the one that most directly deals
with various forms of knowledge making a genuine and
orchestrated effort to integrate different forms of
knowledge such as tacit and expert/codified and managerial.
The OP Office has been very effective in translating expert
and technical language into formats and ordinary language
that is easily understandable by less educated citizens. Also,
their mandate and whole philosophy is routed on creating
participatory spaces in a way that no other municipal
department is able to do. Bringing technical departments
to directly interact with citizens and explain projects under
development has sensitized various departments to the
importance of reaching out to the ordinary citizen and
providing solid information.
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3

Software Development and
Right to Information

At the beginning of this paper, we discussed federal
initiatives in setting the bases for developing a geospatial
information infrastructure. As we conclude this report, we
address two key issues in setting this infrastructure:
software development and the right to information.
Providing affordable access to software and IT platforms is
a key issue in building a spatial information infrastructure
and culture as the one in Guarulhos. Brazil as country has
played an important role in this area and developed various
platforms that have pushed for what has been coined as
“digital inclusion.”
As in other parts of the world, initiatives to promote free
software and make it available to larger audiences in Brazil
started at major public university and research centers. This
goes back to the early 1990s when platforms such as Linux
were made available. From its early days, the public sector
was very active in promoting these initiatives. A pioneer
was the State of Rio Grande do Sul (South region border
with Uruguay), which is known for progressive initiatives,
among them the Participatory Budget in Porto Alegre and
the first World Social Forum (2001). Other state governments
have followed this path and the federal level has increasingly
played a leading role privileging free software for
administrative purposes. In parallel to in-house software
development by public computer departments, private
companies have also been established to take advantage of
a growing market in Brazil (between 20-30% annual
increase). The Brazilian Association for Software (ABES)
estimates that Brazilian software market annual revenues
are about US$ 19 billion, of which less than 3% (US$ 563
million) are related to free software. As a client, the Brazilian
public sector at large is estimated to provide 66% of the
revenues with free software development (Valor
Economico, online portal 07 July 2011).
For free geospatial software in Brazil, the National
Institute for Space Research (INPE) has been the major
player. INPE was formally created in 1971, as a development
of a national commission on space activities established in
1961 by the Brazilian presidency. In 1973, Brazil started to
receive LADSAT imagery and during this decade, INPE
developed internal procedures and routines for imagery
processing. Within the broader context of the National
Secretary for Information Technology (SEI), in the early
1980s INPE was called upon to develop national information
technology. In 1984 the Department for Imagery Processing,
including software development, was established and in
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1991 INPE launched Spring, its imagery processing software.
Although this was an important step and fulfilled many
needs, over the years the Spring projects had increasing
challenges. Among them could be highlighted: 1) INPE was
basically the sole developer and maintainer of the software
and platform; 2) increasing demand of new functionalities
by users and 3) lack of appropriate resources and professional
staff to fulfill demands and provide feedback to users.
As a response to these challenges, in 2001 the TerraLib
platform was launched and a year later the first version of
it was made available to the public. TerraLib is a library of
free GIS software, including a collection of functions that
can be combined into executable programs providing
more flexibility than Spring. It was developed by INPE in
close collaboration with partners and is available on the
Internet (www.dpi.inpe.br/terralib). Users directly access
the CVS repository and INPE is responsible for providing
the basic kernel (geospatial and temporal data structure,
support for projections, topological and directional
operators, application programming interface (API) for
accessing a TerraLib database and visualization control).
As part of the TerraLib console, there is TerraView, a free
GIS software distributed under the GPL license and
available for download.
In partnership with INPE, the Center for Metropolitan
Studies (CEM) at the Brazilian Center for Analysis and
Planning (CEBRAP), has developed TerraView-Politica
Social, ), with additional functions of more interest to public
policy analysis
(http://www.centrodametropole.org.br/index.
php?section=content&subsection_id=4&content_id=73).
TerraView has been used in several public departments but
has not been as widespread as one could imagine.
For Guarulhos regarding software development and
platforms, following federal government leadership, as a
general guideline Guarulhos has pushed for privileging free
and/or open source software for general administrative
purposes. However, there are exceptions and corporate
software has been adopted in some areas due to
performance, integration, security and crosscommunication between platforms. For instance, servers
at the datacenter at DIT run under the Oracle platform for
managing databases and this also structures the whole
CorporateGeo initiative mentioned above, while ARCGIS is
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the major GIS software in the GIS division. There is no
survey on GIS software being used in the municipal
administration in Guarulhos. As far as we were able to
identified, municipal departments use a variety of GIS
software. This has very much to due with personal
preferences, adherence to “cultural” preferences of
disciplines or fields and the decentralized process and
timing for incorporating GIS into the working environment
in Guarulhos.
Currently, the Department for Environment is a major
user of the free GV SIG software, which has very much to
due to their work with collaborators in other organizations
and lack of resources to maintain corporate GIS software
for the whole department. The Municipal Civil Guard uses
TerraView, the free GIS software developed by INPE, which
is also used by a professional at the Education Department.
GIS is very limited within the Housing Department, which
is more a data/map-consumer of GIS produced by others,
conducting more in-house specific projects based on more
traditional plotting using CAD. Urban Development as the
previous home for the GIS division has a limited number of
professionals working with ESRI products. Major GIS
projects and tasks are prepared by the GIS Division at DIT.

Finally, the right to information – being informed and
having access to information – gained an important ally in
2012. In May 16, 2012, the president of Brazil signed the
Information Law (Decreto 7.724), establishing the basis for
access to and public information sharing. The law is a direct
response to societal call for greater public transparency,
accountability and control of corruption, mainly related to
financial resource allocation and use. Despite this major
focus on corruption control, the broader context of the law
is reinforcing that information and access to it is a source
of power unevenly distributed among citizens. Access to
information is framed as a right. Enforcing mechanism for
making public information more easily available and
accessible is a means for establishing the basis for
implementing this right to all citizens. At a larger scale, the
law could contribute to building an information culture,
which includes spatial information, geospatial infrastructure
and using available information and various types of
knowledge for designing, monitoring and evaluating public
policy. The potential to shape urban governance is there
and the challenge to take this opportunity seriously is at
the table for policy makers, scholars, informed stakeholders
and public at large.
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Institutes (EADI, Germany), Governance for Inclusive Development (GID) at the
Amsterdam Institute for Social Science Research (AISSR-UvA, Netherlands), Centre
National de la Recherche Scientifique (CNRS, France), Centro Brasileiro de Análise
e Planejamento (CEBRAP, Brazil), Cities for Life Forum (FORO, Peru), Norwegian
Institute for Urban and Regional Research (NIBR, Norway), School of Planning.
and Architecture (SPA, India), University of KwaZulu-Natal (UKZN, South Africa)
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