
1

Municipal GIS in the Developing 
World: A Final Frontier?

Presentation at the ESRI Federal User Conference
International Development & Diplomacy Track

February 2, 2005

David R. Rain, PhD
Department of Geography

The George Washington University
1957 E St, NW, Suite 512

Washington DC 20082
david.rain@gwu.edu



2

The need for municipal GIS
• Cities in the developing world are the fastest growing 

areas in the world
• Clear needs for data at the urban level of analysis have brought 

new challenges to both planners and data creators
• In Africa alone, a staggering 345 million people will face extreme 

poverty by 2015
• And yet the information society, with all that it can potential 

contribute to solutions, has not diffused to the cities in many poor 
countries

• Realities such as the need for land reform, air and water quality 
monitoring, licensing of public transport, and improvement of slum 
housing all depend on decent urban baseline information in 
digital form

• Here I will review recent efforts by UN-Habitat to diffuse GIS know-
how and remote sensing technology among municipal planners and 
provide some recommendations for moving the effort forward
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Reality and institutional actors
• The reality – both globally and in one city

– Messy!
– An urban data model?

• Institutions and players
– Municipal governments
– UN-Habitat
– US Government
– Technology & knowledge providers (ESRI, Trimble, 

and local - regional players)
• Determining the way forward will require 

coordinating and encouraging local initiatives
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Big Idea #1: Getting local

• Think of city level data development and use as 
one step in the long march toward devolution of 
governance
– people have more immediate control over their 

destinies
– in their own communities and neighborhoods

• Neighborhood level indicators (such as 
Seattle’s) still a ways off, however

• That doesn’t mean we shouldn’t start working on 
this now
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Big idea #2: Connecting technology 
and governance

• Information technologies (including GIS) have 
the potential to be the wheels of democracy, 
where the rubber hits the road through 
enabling the local management of resources 
(natural, technological, human)

• This happens through both governmental 
planning efforts at various levels and 
partnership with the private sector

• However, the chance of having municipal 
planning tools evolve spontaneously without 
intervention is quite small
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What does the information society
look like on the ground?look like on the ground?

Air traffic control

Squad cars use 
multiband radios to 
communicate with 
dispatchers and 
each other

Public services rely 
on real-time 
information about 
usage and 
potentially 
disrupting events

Smart highways are 
entirely congruent 
with improved 
combustion 
systems and auto-
mobility

Passengers check 
flights and print 
boarding passes 
from home

Traffic reporters 
rely on scanners, 
helicopters, field 
sensors, and 
ground reports 
(including call-ins 
from motorists 
stuck in traffic) to 
alert drivers about 
slowdowns, 
accidents and 
alternate routes

Citizens use the 
internet to pay bills, 
renew library 
books, check 
housing prices and 
mortgage rates

Our information 
society is locally 
constituted

Popular Science 
prognostications 
have come true
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Digital Divide:
Internet use is 
slow and 
expensive dial-
up connections

Response times 
from emergency 
public services 
are very slow

Satisfying basic 
needs, and at 
times simply 
surviving, are 
the challenges at 
hand

Traffic in the 
most congested 
urban areas 
often takes 
hours and saps 
the productivity 
of the work force

What does the information society 
look like on the ground?look like on the ground?

Mobile phone use is growing 
steadily, yet use is confined to 
young and relatively well-off 
people

Productivity suffers at hands of 
antiquated public services, including 
water, sanitation, power, 
transportation, communications
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Thinking about the information 
society on the ground.. everywhere
• It’s not merely the internet or mobile phones (not 

just “gadgets”) that are transforming us, but the 
embedding and integration of informatics 
within the local environment

• The city (and town, suburb, exurb, village, etc.) 
is the setting and scale for the information 
society.  It is this wired habitat we should be 
paying attention to achieve development goals

• I predict a huge future for the diffusion of such 
systems to the developing world
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Dealing with urban poverty

• Of the almost one billion truly poor people in the 
world, over three-quarters live in urban areas 
without adequate shelter and basic services

• Infrastructure simply overwhelmed, yet more 
people keep coming

• There are no accepted rules for formalizing the 
incorporation of new areas in cities

• Problems are compounded by the lack of 
information (data) on cities worldwide
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Poverty of data on urbanization
• Little reliable data on urban population growth and 

characteristics
– Kinshasa, DR Congo: most recent (2001) UN estimate of 

2.7 million actually dates back to 1984; other estimates of 4.7
to over 7 million are more realistic

• A seriously under-represented issue
– Number of 100,000 population cities in Africa according to 

UN (326) may be twice or three times as high
– Consider the impact of refugee and IDPs in “seamless” cities
– The “urban tipping point”: in another year or so more people 

will live in cities worldwide than not
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The city within the national 
development scene

• Equity issue in giving special attention to cities
• Cities have traditionally benefited most from 

ODA, especially through employment 
(stimulating local economy)

• Urban bias has led to many counter-efforts to 
direct resources to rural areas (with mixed 
success)

• Assumption that “cities have their act together,”
that the real problems remain in the rural areas

• Urbanization of poverty means we need to call 
this into question
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International urban efforts within 
the US Government

• USAID – Office of Urban Programs ($2.4 million FY’05 
budget)

• HUD – technology transfer
• Census Bureau (IPC) mission funds for national efforts 

– censuses and surveys
– Awareness of problem of apples and oranges for urban data
– Bellagio 2002: the world needs to go beyond the urban-rural 

dichotomy in collecting statistics
• LandScan – the world in 1 km2 boxes

– But other than the ADM1 level, no small area statistics, no 
city attributes (% with access to television), neighborhood 
boundaries, or demographic characteristics (# of male teens 
in Cairo…). Put that in the “wouldn’t-it-be-nice” category
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One of the effects: a housing 
crunch that defies imagination

• Slums (UN-Habitat):  a wide range of low-
income settlements and/or poor human living 
conditions, including 1) housing areas that have 
deteriorated, and 2) informal settlements built on 
insecure land without access to water, electricity, 
sanitation, and other basic services

• Other words for slum:  bidonvilles, asentimientos
irregulares, mudun safi, baraks, favela, chalis, 
bustees
– UN-Habitat document (2003) Slums of the World: 

the Face of Urban Poverty in the New Millennium?
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One of the effects: a housing 
crunch defying imagination

• Nairobi, Kenya
– Over 50% of population in slums
– Vast informal economy
– Skewed demographics
– Overstressed infrastructure

• A serious challenge to municipal 
planning efforts
– JICA project: 15 out of 674 km2 completed

• Local government is simply ignoring the 
problem
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Mathare, a slum in Nairobi, Kenya, December 2004Mathare, a slum in Nairobi, Kenya, December 2004
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Nairobi local governmentNairobi local government
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1000 Cities Program
• Partnership with multiple entities including ESRI 

to encourage the development of capacity at the 
municipal level to use GIS to solve urban 
planning challenges

• MOU signed between UN-Habitat and ESRI in 
Feb 2003 to distribute 1000 copies of ArcGIS
software to applicants from developing 
countries; $15 million software grant

• Millennium Development Goal Target 11:   
improving the lives of 100 million slum dwellers 
by 2020
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1000 Cities Program
• Cities apply for the software grant; some training 

is provided by UN-Habitat in the form of regional 
workshops; local initiative is required

• Progress thus far
– Over 100 cities have applied
– Over 70 packages sent out

• Need for program expansion, participation!
• What would have to happen for this program to 

be a success?  This is the real $15 million 
question!
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Big idea #3: Empowering planners

• There’s far more involved here than simply 
introducing technology to overburdened cities

• Information needs to be woven into the fabric of 
life there

• Information society needs to be diffused
• It’s not simply a matter of “wiring the slums” but 

equipping planners, local government, and 
stakeholders to make informed decisions

• Empowering them to measure the extent of the 
problem is a good way to start
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Success = ?  (need for 
performance indicators)

• Put another way, you have slums everywhere in 
the developing world – and you have the gradual 
diffusion of the information society.  What are 
the elements of the structure we are trying to 
build to bridge these two far-flung entities

• In this work, local governments must play 
a leading role

• To do this in a transparent and accountable way, 
there need to be clear milestones and 
deliverables
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Feeding the growth of the information 
society on the ground

Raise 
expectations 
for good 
governance

Community 
empowerment Institution 

building

Access to 
technology
(email, 
internet) by 
citizens

Transparency 
and 
accountability

Baseline data 
and tools

Technology tool 
development

TRUST STABILITY

Cumulative causation is not likely without significant intervention!

Rising 
productivity
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Political decentralization

Empowering locals may be against the wishes of 
national government

Observations from Stephen Ndegwa & Brian Levy, World Bank, 2003

–Pathways to decentralization: ‘big bang’ versus 
incremental reforms
–Decentralization viewed as having at its core a devolution 
of a full complement of power, resources and 
responsibilities to local entities – what others have called 
democratic decentralization
–Management styles reflect colonial legacy: example of 
centralized Francophone system from direct rule
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Political decentralization

“Bureaucrats everywhere are likely 
to find fault with reforms that erode 
their power and privilege”

Ndegwa & Levy, World Bank, 2003
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Geographic information 
technologies in urban planning

– Richard Sliuzas (1999) “Research issues for adoption of GI technology for urban 
planning and management in developing countries”

• Changes in the local context for planning
• We have come to the end of the era where 

planners assume to know and act in the public 
interest with minimal provision for consultation 
with the target population

• ‘Shared power world’: internationally sponsored 
activities, use of forums, growing importance of 
monitoring systems and key data on the urban 
environment

• Multiple stakeholders
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Geographic information 
technologies in urban planning

– Sliuzas (1999) “Research issues for adoption of GI technology for urban planning
and management in developing countries”

• “While off the shelf GIT may be useful in a 
research environment, its adoption in any formal 
production or administrative environment will 
require investments in technology adaptation, 
considerable capacity building and, in some 
cases, organizational restructuring.  The lack of 
attention to these factors in any decision on 
whether to adopt GIS will significantly increase 
the risk of system failures.”
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What needs to be done in 
developing country cities

1. Recognize the data-making capabilities of cities: 
– Empower municipalities to produce data
– Synchronize jurisdictions and boundaries
– Share data sharing among different levels of government

2. Map informal settlements
3. Implement GIS as a planning tool

– Help is needed from donors, technical institutes, software 
vendors, and international networks

4.    Toward a city data model
– What layers?

5. Need for cheap bulletproof GIS software
6. Align revenue collection with service provision



27

Advocating a decentralized approach: 
empowering local authorities

• This is paradoxical from the standpoint of 
informal settlements, since local authorities are 
often the ones fighting slums

• The key to resolution of this paradox is better 
information for planning

• Need for political process to incorporate 
residents as voters into the party system

• Use neighborhood stats as a basis for planning
– Consider example of licensing of public transport



28

Recommendations for the 
US Government

• Encourage data sharing, with a role for civilian 
agencies to collect and analyze data on urban 
population settlements

• A dedicated unit to collect and analyze urban 
population data for the world?  Need more 
than remotely sensed data

• Possibilities for micro data for selected cities, 
targeted surveys are already done in many 
countries… but they need support!
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Take aways

• Information is local constituted
• Urbanization is multi-faceted and demands 

attention from development specialists and 
policymakers

• Political decentralization depends on stability 
and a level of trust, with a clear role to be played 
by geospatial technologies

• You should get involved: contribute time and 
energy to urban issues in the developing world
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