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Greater than Parts: 
A Metropolitan 
Opportunity
How rapidly growing cities utilize integrated planning to decarbonize urbanization

GloBally, ciTies are The source of over 70 percenT of the world’s 
greenhouse gas emissions. Cities are also the engines of the global economy, 
concentrating more than half the world’s population, and they are where the 
middle class is rapidly expanding. Indeed, by the year 2050, two-thirds of the 
world will be urban, with cities accommodating an additional 2.5 billion peo-
ple over today’s total.1 Nearly all of this urban growth will occur in developing 
countries. This concentration of people and assets also means that the impacts 
of natural disasters, exacerbated by the changing climate, may be even more 
devastating, both in terms of human lives lost and economic livelihoods 
destroyed. These effects will disproportionately burden the poor. Earth is on a 
trajectory of warming more than 1.5°C unless important decarbonizing steps 
are taken (Figure 1).

Often urban policymakers prescribe integration as the solution to steering 
urbanization towards decarbonization to achieve greater global and local 
environmental benefits. However, little is known about the struggles—and 
successes—that cities in developing countries have in planning, financing, and 
implementing integrated urban solutions. 

The main objective of this report is to understand how a variety of developing 
and emerging economies are successfully utilizing horizontal integration—across 
multiple infrastructure sectors and systems—at the metropolitan scale to deliver 
greater sustainability. This report explores how integrated planning processes 
extending well beyond city boundaries have been financed and implemented 
in a diverse group of metropolitan areas. From this analysis, the report derives 
models, poses guiding questions (Box 1), and presents three key principles to 
provoke and inspire action by cities around the world.

1 United Nations (2018). Nearly 90 percent of this growth is expected in Asia and Africa. Presently, half the global urban 
population dwells in settlements with fewer than 500,000 people. And one in eight live in 33 mega-cities with 10 million or 
more people. By 2030, developing countries will host most of the projected 43 mega-cities: https://population.un.org/wup/
Publications/Files/WUP2018-KeyFacts.pdf.

This report 
explores how 
integrated 
planning processes
extending well 
beyond city 
boundaries have 
been financed and 
implemented
in a diverse group 
of metropolitan 
areas.
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Figure E1. Global 
warming of 1.5°C 
and decarbonization 
pathways
Source: IPCC 2018.

Cumulative emissions of CO2 and future non- CO2  radiative forcing determine
the probability of limiting warming to 1.5º C

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

Global warming relative to 1850–1900 (ºC)
2.0

1.5

1.0

0.5

1960 1980 2000 2020

2017

2040 2060 2080 2100
0

Observed monthly global 
mean surface temperature

b) Stylized net global CO2
 emission pathway

Billion tonnes CO2
 per year (GtCO2/yr)

CO2 emissions
decline from 2020
to reach net zero in 
2055 or 2040

Cumulative CO2 
emissions in pathways 
reaching net zero in 
2055 or 2040

Non-CO2 radiative forcing 
reduced a�er 2030 or 
not reduced a�er 2030

c) Cumulative net CO2
  emissions 

Billion tonnes CO2 
 

d) Non-CO2 radiative forcing pathways
Watts per square metre (W/m2)

Likely range of modeled responses to stylized pathways
Global CO2 emissions reach net zero in 2055 while net
non-CO2 radiative forcing is reduced a�er 2030 (grey in b, c & d)

Maximum temperature rise is determinated by cumulative net CO2
 emissions and net non-CO2 radiative 

forcing due to methane, nitrous oxide, aerosols and other anthropogenic forcing agents.
Faster immediative CO2 emissions 
reductions limit cumulative CO2 emissions 
shown in panel (c).

Faster CO2 reductions (blue in b & c) result in a higher 
probability of limiting warming to 1.5 ºC
No reduction of net non- CO2 radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5 ºC

Estimated anthropogenic
warming to date and
likely range

1980 2020 2060 2100 1980 2020 2060 2100 1980 2020 2060 2100

10

1000 1

2

3

2000

3000

20

30

40

50

60

0 0

BOX 1. THE GREATER THAN PARTS QUERIES

Policymakers seeking to plan, finance, and build cities utilizing metro-
politan-level integrated planning solutions should consider posing the 
following three screening questions: 

1. Do the choices solve problems across urban administrative boundaries? 
2. Do the actions enable multi-sectoral solutions? 
3. How can actions enhance global environmental benefits of decar-

bonizing urban systems and enhance local benefits of adapting to 
climate impacts in our cities? 

Note: These queries are in addition to the traditional need to identify and resolve institutional, fiscal, technological, 
legal, and social constraints. 
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Definitions and Concepts
as The reporT explores hoW ciTies are approachinG metropolitan-level 
integrated planning, it is important to clarify the intended meaning of the 
following key concepts, such as what is meant by integration and how it relates 
to metropolitan areas and integrated cross-sector solutions. Rather than narrow 
rules of exclusion, the definitions are broad—serving as vehicular ideas—to 
accommodate the range of metropolitan-wide integration experimentations 
and cross-sectoral solutions spanning countries and over time. Throughout the 
report and its nine case studies the use of these concepts varies and should be 
interpreted in the context of the broader narrative.

Metropolitan area for the purpose of this report consists of a primate city around which 
peri-urban areas and adjoining smaller towns are clustered. Metropolitan areas or 
metropolis broadly refer to a functional urban agglomeration (also known as a conurba-
tion) united by common labor markets and contiguous built urban areas that transcend 
municipal administrative boundaries or traditional city limits. Metropolitan areas may also 
be polycentric in configuration, clustering around more than one primate city.

City, by contrast, refers to urban areas nested within the metropolitan area and confined by 
an administrative boundary that governs a part of the contiguous urban agglomeration. 

Integration, for this report, is about making the whole greater than the sum of its parts. 
This approach requires thinking in systems. For most city case studies in this report it 
means two things: metropolitan solutions, as in crossing-administrative boundaries, and 
integrated solutions that break infrastructure system silos. Most cases seek a combination 
of these two types of solutions—referred to as metropolitan-level integrated planning 
solutions—so the cases focus on examples that cross jurisdictional boundaries and involve 
several horizontally integrated infrastructure or other urban systems. 

Metropolitan solutions cross administrative boundaries—such as city limits—to serve the 
needs of more than one adjoining urban administrative area.2 While the terms metropolitan 
and city are sometimes used interchangeably based on the context, within each case study 
the main city within a metropolitan agglomeration is referred to as the primate city. For 
example, Greater Mexico City consists of Mexico City (the primate city) and 41 adjoining 
municipalities. Within Mexico City there are another 16 municipalities. For a solution there 
to be considered metropolitan, it should at least serve the needs of the municipalities within 
Mexico City and those that are around the city within the Greater Mexico City cluster. Such 
solutions often require competing municipalities to overcome differences and collaborate on 
problem-solving, a particularly challenging institutional and fiscal endeavour. 

2 This means recognizing that metropolitan areas spread beyond a city’s administrative boundaries. And within a metropolitan 
area, a cluster of competing administrative units, like urban authorities or towns, may in practice be serving populations that 
seamlessly reside in one area while they work in another.
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Integrated solutions (cross-sectoral horizontal integration) for urban planning are those 
that involve several infrastructure sectors and work across silos. For example, curtailing 
sprawl requires coordinated water, electricity, mobility, and waste management service 
delivery improvements within the dense city core. And avoiding decline in population 
density on the urban periphery requires coordination between land, real estate, and 
infrastructure service delivery. As a rule of thumb, this report explores integrated solu-
tions that bring more than two sectors or themes together. For example, the Ahmedabad 
case’s Town Planning Schemes integrate basic energy, water, sanitation, and mobility 
infrastructure service delivery solutions along with enabling land markets, the creation 
of public rights of way, open spaces, affordable housing, and the social services of health 
and education. 

Global environmental benefits3 or GEBs are desired outcomes related to international 
conventions and commitments in areas of climate change mitigation, biodiversity, 
international waters, land degradation and forests, and chemicals and waste. For urban 
policymakers, the UN’s Framework Convention on Climate Change (UNFCCC) Climate 
Change Mitigation focal area has the strongest linkages. Based on the mission of the 
Global Environment Facility (GEF), GEBs in this climate focal area concern sustainable 
mitigation of the concentration of anthropogenic greenhouse gases (GHGs) in the atmo-
sphere. Delivery of GEBs is measured in terms of mitigated GHG emissions; increased 
use of renewable energy and decreased use of fossil energy resources; improved energy 
efficiency; increased adoption of innovative technologies and management practices for 
GHG emission reduction and carbon sequestration; and the conservation and enhancing 
of carbon stocks through agriculture, forestry, and other land uses. GEF’s financing is 
predicated on the delivery of these GEBs. 

Method and Audience
The case sTudies here Were selecTed to span a spectrum of physical and 
human capital constraints. Cases represent a variety of developing-country 
conditions, ranging widely in regional, demographic, and economic conditions 
as well as physical size and stages of development (Map 1). What the cities have 
in common is their experience in grappling with integrated planning. Each case 
is authored by a combination of local and international experts, who combine 
a wide spectrum of city-planning and related urban expertise with research 
experience. For ease of comparison and utility to our readers, this deep pool of 
tacit knowledge and analysis is presented for each city utilizing a standard case 
protocol developed by the World Bank. 

3 Further information regarding GEBs: www.thegef.org/documents/global-environmental-benefits.
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Map E1. Locations of metropolitan case studies

Source: Volume III authors, with 
population data from LandScan 
2017.

In the ongoing COVID-19 pandemic response urban policymakers have revisted 
the pros and cons of population density. The report and its case studies were 
developed before COVID-19 and therefore do not adress the relationship between 
population density and pandemics.

The report aims to provide urban policymakers with practical lessons arising 
from these case studies. Its primary audience is therefore city decision makers, 
their financiers, technical advisers, and practitioners most interested in 
applying integrated approaches to sustainable urban planning in capacity-con-
strained environments.4 

4 This report contributes to a larger knowledge exchange on sustainable urban planning through the Global Platform 
for Sustainable Cities (GPSC; see www.thegpsc.org). The GPSC allows cities to exchange ideas, share experiences, 
and learn from cutting-edge knowledge and expertise on topics ranging from urban planning to low-carbon strategies, 
transit-oriented development, and sustainable financing. The GPSC is creating a suite of knowledge products and tools 
to help cities drive their development agendas and steer investment toward long-term sustainability. This report builds 
on and complements existing GPSC knowledge products. The GPSC, which is financed by GEF and led by the World Bank, 
currently supports 28 cities across 11 countries in the Sustainable Cities Integrated Approach Pilot to help them turn 
sustainability plans into actions. With total grants of $151 million from the GEF, cities have been able to leverage $2.4 
billion in co-financing for their projects—a multiplying factor 17 times the original grant amount. These investments 
aim to reduce 100 million metric tons of carbon emissions. With the support of the GEF, the World Bank is leading the 
scaling-up of this Sustainable Cities Impact Program to further bring countries’ national environmental priorities down 
to the city level. By working with UN agencies, other multilateral development banks, and a host of partner organizations 
and city networks, including the World Resources Institute, C40, and ICLEI, the World Bank is expanding its reach to 
impact many more cities around the world.
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Key Messages
Urban actors utilize many methods to integrate  
metropolitan fragmentation.

This report offers a variety of models for planning, financing, and imple-
menting integrated urban solutions by distilling lessons from the efforts of 
urban influencers. The work of urban actors is diagnosed as they wrestle 
with a host of local challenges in nine diverse metropolitan areas that are 
presented in this report as individual case studies. It is possible for cities 
to horizontally integrate across metropolitan administrative boundaries 
and infrastructure systems, despite fiscal constraints and institutional 
fragmentation. In every case, achieving integration has been a struggle, but 
eventually each of the cities reviewed here succeeded in utilizing integrated 
urban planning to build lasting—and in some cases large-scale—solutions.

Figure E2. The variety 
of integrated planning 
solutions, illustrated 
by nine cases
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Locally, the solutions have often included improving basic services, social 
integration, affordable housing, better air quality, developing more functional 
land markets, smarter public financing, and improving access to job opportuni-
ties for the poor. All of these outcomes add up to building better cities that are 
broadly more sustainable and, in some cases, adapted to the changing climate. 
Urban actors—whether they are policymakers, urban planners, financiers, city 
builders, or citizens—are adopting approaches that range from starting small 
and growing, capitalizing on exiting mega-projects, or drawing on past site-level 
integrated planning successes to accelerate aggregation of solutions over time.

Some city actors scale up by contiguous replication, or plan at the river-basin 
level, by utilizing participatory citizen engagement to complement top-down central 
planning, and integrate the urban core and periphery with national and sub-national 
fiscal innovation and citizen action. Equally compelling is the dispelling of the myth 
of shelved static masterplans, as the analysis reveals city planners and creative 
metropolitan bureaucrats who recognize that masterplans are dynamic strategic 
frameworks. These actors are not rent-seekers looking for control mechanisms, 
and by their example it is demonstrated that the urban order of integration may be 
achieved, for example, with the spontaneity of the market or through citizen action.

The menu of different integrated planning solutions from this report’s nine 
case studies is shown in Figure 2. In some cases, such as Ahmedabad, Dammam, 
Dar es Salaam, and Medellin there is an intentional approach used for integrated 
planning. While in other cases such as Amman, Bangalore, Mexico City, and 
Shenzhen external shocks, civic action, or other motivations unintendedly 
resulted in spatially and sectorally integrated solutions. 
 

Global environmental benefits can be scaled up. 
Urban actors reveal that integrated planning can deliver environmental, so-

cial, and economic benefits. However, delivering deep decarbonization requires 
a deliberate approach (Figure 3). Metropolitan power brokers are scaling up 
these environmental benefits in three ways: by demanding decarbonized energy, 
electrifying urban systems, and pursuing urban efficiency. Urban actors have 
the strongest policy levers to deliver metropolitan efficiency by optimizing land 
utilization, shaping urban morphology with building design and density, and 
recalibrating infrastructure systems.

2
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Figure E3. Two alternative futures, depending on urban planning choices

Integrated planning has economic, 
social, and environmental bene�ts.  
But, to decarbonize urbanization 
requires deliberate choices.
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Metropolitan analytics offer new opportunities. 
Policymakers, financiers, and both expert and community-based urban 

actors can combine new satellite and open-source spatial data with old carto-
graphic tools to diagnose sprawling urban fragmentation and enable integrated 
urban planning. These new spatial analytics enable urban actors to reorganize 
institutional and fiscal arrangements to plan for systemic integration with ease. 
In this way policymakers can explore the central drivers of urbanization, such as 
shifts in metropolitan population density, recent rapid urban expansion beyond 
administrative boundaries, and changes over time in historic urban footprints, 
city services, road hierarchy, air pollution levels, urban heat islands, mass 
transit, urban morphology, and the built area (Figure 4). 

Source: IPCC 2018.
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Possible pathway 
not taken
Possible dominant 
pathway

3
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Figure E4. One 
metropolitan area 
diagnosed in ten 
maps—Metropolitan 
Mexico City
Note: (1) population density, 
(2) urban expansion, (3) urban 
footprint; (4) city services, (5) road 
hierarchy, (6) black carbon, (7) 
urban heat island, (8) mass transit, 
(9) urban morphology, (10) then 
and now, built area change.

Source: Garcia et al. 2020 in 
Volume II; for full map sources, 
refer to Volume III.
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Call to Action
The 30-year climaTe draWdoWn clock is ticking, and cities across the world 
must respond to the urgency of now.5 This report amply illustrates—and in 
conclusion recommends—a convergence, replacing fragmented approaches to 
decarbonization by steering urbanization with integrated planning. The nine 
metropolitan cases indicate that cities in developing countries tend to focus 
on a handful of sectors. Many initiatives are emerging with metropolitan-wide 
support, and some of them have a sustainability focus. However, most of them 
do not uniformly address and monitor the key global environmental concerns 
of climate change mitigation or adaptation. Existing approaches to promote 
integration are also limited in both scale and scope. 

5 The IPCC notes that emission pathways and system transitions consistent with 1.5°C global warming require global net 
anthropogenic CO2 emissions to reach net zero around 2050 from 2010 levels. Source: https://www.ipcc.ch/sr15/chapter/spm/. 
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This report amply 
illustrates—and in
conclusion 
recommends—a 
convergence, 
replacing 
fragmented 
approaches to
decarbonization 
by steering 
urbanization 
with integrated 
planning.

1

2

There is significant potential for metropolitan integrated planning to be carried 
out so that the various initiatives incorporate decarbonization and build deep 
resilience more systematically and more consistently. Doing so will require a 
harmonized set of monitoring indicators to leverage the benefits of a coordinat-
ed and shared sustainability vision. Outlined here are three actions to serve as 
guiding principles for steering urbanization in this direction. 

SET AMBITIOUS GOALS.

Envision a 2050 Zero Carbon Metropolis focus on decarbonization.
1A. Aim to achieve a net zero-carbon metropolis by 2050. Utilizing available 

decarbonization measures, in addition to optimizing density and land markets, cities 
in partnership with their national governments can reduce 90 percent of their carbon 
emissions by 2050 with actions in four key areas: transport, buildings, construction 
material, and waste. The combined net present value proposition of these measures 
would be about $24 trillion (Coalition for Urban Transitions 2019).6

1B. Make decarbonization the overall objective of integrated planning. 
The truth about integration is that it can deliver a variety of outcomes with 
varying economic, social, and environmental benefits.7 All of these benefits are 
important in their own right; however, the benefits of decarbonization depend 
the most on successful integrative planning (see Call to Action 3C). Deliberate 
effort for decarbonization requires tackling three main elements: decarbonizing 
energy, which typically requires national or regional governments to lead as 
cities install or demand renewable energy supply; electrifying urban systems, 
which requires a joint effort by local and higher levels of government; and 
seeking efficiency in urban systems, which can often be led at the metropolitan or 
municipal level.

DEPLOY METRO DIAGNOSTICS AND DIALOGUE. 

Support work on urban sustainability action plans and indicators with state-of-
the-art spatial tools. Spatial analytics can help diagnose fragmentation, offer 
opportunities to identify areas for integration, and enable dialogue to develop 
evidence-based policy making.

2A. Diagnose the metropolitan agglomeration using before-and-after mapping 
and planning tools to reveal coordination possibilities. Use evidence-based spatial 
planning that employs radical incrementalism, an iterative process of data-driven 

6 Here and throughout this chapter, all dollar amounts refer to US dollars.
7 Policymakers need to navigate trade-offs between these competing goals and prioritize solutions that offer synergies. For 
example, access to basic services and location of key employment centers need to be considered when making decisions on 
strategic densification or expansion. A major challenge for policymakers is that spatial planning in metropolitan areas is rarely 
aligned with economic development planning—standalone Special Economic Zones and industrial or office parks in peripheral 
areas—that then attract housing development and become mini-cities of their own. Similar spatial coordination is required 
when mega infrastructure projects like airports create new development corridors radiating from the primate city to the 
metropolitan periphery.
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design and performance-based feedback loops8, in working out the broader 
decarbonization vision. Two promising actions are densifying the existing un-
der-utilized urban built space in the city and shaping a deliberately denser urban 
expansion.9 The latter requires enabling peri-urban coordination by securing the 
public right of way or laying the infrastructure grid before urban growth occurs.

• Densify the core—Seek practical solutions to enhance livable and healthy 
dense urban development. Slums need open space, but most cities have 
ample vacant and under-utilized urban land that presents opportunities 
to be optimized with enhanced density. Crowd in built-up areas linked 
with mass transit and other key urban systems, whether focused on 
commerce (e.g., mega-projects or central business districts), culture (e.g., 
revitalizing areas with adaptive reuse of old industrial or heritage zones), 
or the commons (e.g., development along rivers, lakes, canals, or coasts).

• Grid before growth on the periphery—Plan proactively to secure the 
public right of way and service land in anticipation of urban expansion, 
utilizing mixed land use and density at the urban periphery. 

2B. Dialogue—Seek coordination or coalition. Whether the approach is 
bottom-up or top-down, develop networked hierarchies among fragmented 
multi-municipal administrative arrangements or new hierarchical networks of 
a consolidated metropolitan authority. Mobilize diverse stakeholder groups to 
deliberately aim for and act on net zero carbon development at the metropolitan 
scale by asking the right questions. Build and sustain a “coalition of the will-
ing”—which may take different forms in different metropolitan contexts.10 

BE PRAGMATIC ABOUT FINANCING AND LOOK FOR SYNERGIES.

3A. The mosaic of integrated planning can happen in multiple ways, but what many 
models have in common is that they enable density, diversity, and dollars. Plan with 
an eye for opportunistic aggregations, using a radical incrementalism. While dereg-
ulation and decentralization may offer an enabling environment, cities have many 
options for navigating existing institutional arrangements and policy environments 
to achieve integrated solutions. Treat both density and diversity as opportunities

8 Such an iterative and incremental approach, known as scrum, is increasingly utilized in agile business product development 
protocols. The approach avoids the sequential approach and instead utilizes intense interdisciplinary collaboration among 
experts with frequent client feedback.
9 These approaches need to be adapted for some metropolitan areas that have polycentric configurations with downtown-like 
urban core characteristics embedded in their metropolitan periphery.
10 A key consideration of such coalition building is engaging powerful economic interests and national and regional 
governments that often drive the economic development plans and investments in spatially uncoordinated arrangements.  

Spatial analytics 
can help diagnose 
fragmentation, 
offer opportunities 
to identify areas 
for integration, 
and enable 
dialogue to 
develop
evidence-based 
policy making.

3
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• Density of people: Clustering administrative areas allows metropolitan 
agglomerations to offer a greater value proposition to people than their 
constituent parts can offer without integration. Higher population 
density in cities is associated with lower carbon intensity per person, 
higher innovation and productivity, including lower unit costs of 
critical infrastructure provision. While the ongoing COVID-19 pandemic 
response focuses on the costs of population density, experience of cities 
suggests in the long-run, even major shocks such as pandemics, wars 
(Davis and Weinstein 2002), hurricanes, and other disasters, have not 
altered the spatial clustering of economic activity-indicative of the 
lasting benefits of density and integrated solutions.

• Diversity of urban functions: Thinking of interconnected solutions 
for diverse urban systems, such as different infrastructure services 
(transport, water, energy, waste), variety of land uses (residential, 
commercial, industrial, recreational, and conservation areas), and 
variety of stakeholders (private, public, civil society), makes it 
possible to enhance the value proposition of metropolitan integrated 
planning, including economies of scope—or lower costs associated 
with joint production. 

3B. Mobilize finance through combined sources. Ideally, financing should be 
approached through a combination of intergovernmental transfers, own sources 
of revenue (ranging from local taxes and fees to derivatives from urban land 
values), and crowding in of private participation or borrowing from the market. 
This pragmatic combination of resource mobilization should be calibrated to 
work in the moment and can evolve over time from mainly national, to local 
and public, to private and the like. Establishing prerequisites for horizontal 
coordination of nationally funded investment programs offers a strategic fiscal 
lever to enable cross-sectoral integration for many cities. 

3C. Seek synergies among traditionally fragmented themes. Break sector silos 
strategically and cross boundaries to collaborate on issues of collective interest, 
even as municipalities may compete against one another to attract private 
investments. Seek to bridge natural and human systems11, while striving to meet 
decarbonization goals within a broader context of achieving sustainable devel-
opment that balances equity and efficiency with environmental outcomes.  

11 Such as nature-based solutions and building resilience through adaptation to external shocks such as climate change related 
extreme events. 

Break sector
silos strategically 
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boundaries to 
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on issues of
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Introduction
ciTies are Where socieTy today accumulates economic and cultural wealth, as 
well as being the places where residents have developed carbon-intensive lifestyles. 
Yet cities also offer solutions for a planet that is imperiled by a climate crisis. 

Earth is on a trajectory of warming more than 1.5°C unless important 
decarbonizing steps are taken (Figure 1). Urbanization is a defining planetary 
giga-trend, with two-thirds of the world population expected to live in cities by 
2050. Between 2020 and 2050, 2.5 billion people are expected to be added to the 
world’s cities, and nearly 90 percent of this urban population growth is expected 
to happen in developing countries, particularly Asia and Africa (United Nations 
2019). Our cities account for over 70 percent of carbon emissions, and many 
mayors are determined to decarbonize (Rosenzweig et al. 2018; Seto et al. 2014).

Figure 1. Global 
warming of 1.5°C 
and decarbonization 
pathways
Source: IPCC 2018.

Cumulative emissions of CO2 and future non- CO2  radiative forcing determine
the probability of limiting warming to 1.5º C
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Policymakers seeking to build more sustainable cities are charting new development 
pathways to reverse global environmental degradation by inspiring and steering 
urbanization toward sustainability.1 Building more sustainable cities entails main-
streaming environmental priorities with the economic and social development of 
urban territories. In response, integrated approaches to urban planning are commonly 
prescribed as a means of steering urbanization toward more sustainable pathways in 
diverse global commitments—including the United Nations’ Sustainable Development 
Goals (SDGs), the Paris climate agreement, and Habitat III’s New Urban Agenda. Com-
mon to these commitments is the aim to achieve what are commonly termed global 
environmental benefits (GEBs), such as decarbonizing cities, countering the precipitous 
decline of biodiversity, slowing land degradation, and minimizing air pollution.2 

However, building sustainable cities will require steering this urbanization toward 
more pragmatic system-based solutions, using approaches that prioritize and deliver 
global and local environmental benefits as cities pursue economic development and 
social inclusion opportunities. This effort to decarbonize urbanization is occurring 
while expanding metropolitan areas compete to sustain economic growth and 
intervene to deepen social inclusion. This is often a delicate balancing act. 

This report is premised on the fact that across the globe, rapid urbanization 
is occurring in fiscally and institutionally constrained jurisdictions, and for 
solutions to be effective they should reflect these conditions and constrains. 
Given that developing countries are confronted with tougher resource allocation 
trade-offs than their developed country counterparts, integrated solutions that 
jointly optimize environmental sustainability, social inclusion, and economic 
prosperity are particularly desirable and effective.

Most developing countries have scarce resources. City budgets per capita range 
from a few hundred dollars or less3, in most African and Asian cities, to one or two 
thousand dollars in Latin American and Chinese cities (Beard, Mahendra, and West-
phal 2016). These acute fiscal constraints in developing-country cities make delivery 
of basic services extremely challenging as existing levels of infrastructure service and 
housing quality are low, over half the population is living in informal settlements, 
and the absolute number of the poor urban population is projected to grow. 

Likewise, developing-country cities have an acute shortage of technical expertise to 
plan and implement urban development projects, and constraints are compounded by 
a combination of formal and informal institutional arrangements (Miraftab and Kudva 
2015; Ren and Keil 2018). Little is known about how developing countries, struggling 
under fiscal, human, and physical capital constraints, are able to plan, finance, and 
implement integrated solutions in their rapidly growing metropolitan areas. Even less 
is known about if, and when, integrated planning in such urban areas delivers lasting 

1  The Brundtland commission defined sustainable development as “development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (World Commission on Environment and Development 1987).
2  Air pollution is defined here as the emission of black carbon, and persistent organic pollutants in cities. 
3 Here and throughout this chapter, all dollar amounts refer to US dollars.
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GEBs, such as decarbonizing cities, countering the precipitous decline of biodiversity, 
stemming land degradation, or reversing the surge in air pollution. 

In contrast, most known and documented cases of integrated planning are from 
developed countries, which face fewer fiscal and human capital constraints. Devel-
oped-country cities have much larger city budgets per capita, between $8,000 and 
$12,000.4 This report seeks to help remedy that lack by providing complementary 
insights to what London, New York, Paris, Seoul, Singapore, and Tokyo have taught 
us, drawing on lesser-known examples of developing-country city struggles and 
successes in utilizing these integrated planning approaches.

OBJECTIVES AND QUESTIONS ANSWERED BY THE REPORT

Planners have long debated the challenge of exactly how to construct the diffi-
cult-to-balance priorities of ensuring that cities are green, growing, and inclusive 
(Campbell 1996; 2016). The examples most often used to illustrate integrated 
approaches for sustainable cities are predominantly from high-income countries. 
This report takes on an even harder challenge: expanding the vocabulary of cases to 
include successful integrated approaches to urban planning, financing, and imple-
mentation in capacity-constrained, complex environments. Those environments 
include institutionally and fiscally fragile places as well as high-conflict zones within 
vast metropolitan areas. While the primary focus remains on metropolitan areas, 
these principles are also applicable to non-metro urban areas to varying degrees.5

The main objective of this report is to understand how a variety of developing and 
emerging economies are successfully utilizing horizontal integration across multiple 
infrastructure sectors and systems at the metropolitan scale to deliver greater 
sustainability. The benefits of such integrated urban planning extend well beyond 
the city boundaries or metropolitan agglomerations. Ultimately, this approach may 
deliver global environmental benefits, as it curtails peri-urban sprawl, better utilizes 
vacant land and declining inner-city spaces, and may eventually decarbonize urban 
systems, which, of course, operate within planetary boundaries.6 Each city’s experi-
ments with integrated planning offer a blend of contextual and transferable lessons 
on how these integrated urban solutions can be scalable and replicated in other 
rapidly urbanizing and capacity-constrained metropolitan areas.

The principal question this report answers is, How do developing and emerging 
countries successfully utilize integrated urban planning? In doing so it also seeks 
to answer these questions: (1) Under what conditions have these city cases 
delivered GEBs? and (2) How can their GEBs be scaled up? 

Other, supplementary questions answered here:

4 For example, London, New York, Singapore, and Tokyo-Yokohama.
5 For example, the giga-urban agglomerations of the Pearl River Delta, integrated small-island developments with dominant urban 
clusters such as in Zanzibar, Fiji, Maldives, and Jamaica, or secondary cities and city parts such as boroughs or neighborhoods. 
6 Planetary boundaries are a set of nine safety margins within which society may continue to develop and thrive (Stockholm 
Resilience Center, www.stockholmresilience.org/research/planetary-boundaries.html). 
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• What are the variations of these integrated approaches? And under what 
conditions do cities utilize these approaches? 

• How are these integrated approaches utilized to overcome institutional, 
fiscal, technical, and legal constraints?

• What are the transferable and transformative attributes of these approaches?
In Greater than Parts, nine case studies are presented that offer varying degrees 
of successful urban development experiences to illustrate a variety of approach-
es to integration. This report adopts “systems thinking” as an approach to 
problem-solving, examines the interrelationships between the different parts of 
complex local and global urban systems, and considers their interactions across 
locations, across organizational levels, and across time (see section 4).

There are several issues related to metropolitan integrated planning that are not 
the primary focus of this report and are addressed indirectly. There are dedicated 
works that explore some of these in depth—metropolitan governance and decentral-
ization (Gómez-Álvarez et al. 2017; OECD 2015; Rojas et al. 2008); secondary cities 
(Cities Alliance 2019; Roberts 2014); gender-inclusive urban planning (Terraza et 
al. 2020); inclusive cities (Beard, Mahendra, and Westphal 2016; Shah et al. 2015); 
climate-induced migration (Kumari Rigaud et al. 2018); shared prosperity (World 
Bank 2013a); pandemics (Hays 2005; Box 1); municipal finance (Farvacque-Vitkovic 
and Kopanyi 2014); and economic integration of lagging regions (Lall et al. 2020).

BOX 1. PANDEMIC AND INTEGRATED PLANNING

In the ongoing COVID-19 pandemic response urban policymakers have revisited 
the pros and cons of population density. The report and its case studies were 
developed before COVID-19 and therefore do not address the relationship between 
population density and pandemics. As the long-term experience of the city cases 
reveal, enhanced urban planning helps cities manage a variety of stresses and 
shocks, such as pandemics, better. Given the overwhelming attention to emergen-
cy healthcare, social distancing, and economic recovery, it’s important to revive 
the emphasis of urban sustainability in the COVID-19 response, recovery, and 
steering of investments as trillions of dollars in economic stimulus are utilized. 
Our cities and urban systems need to be reimagined in the current COVID-19 
world. Policymakers and city dwellers have a crucial role in rethinking our built 
environment and in turn the economy, society, and global commons at large. 
Urban sustainability is constantly taking on new meanings—from rethinking the 
configuration of brittle global supply chains to the carbon intensity and social 
cohesion of the metropolitan areas and its traditional city systems. Integrated 
system-based thinking offers an alternative approach for how our metropolitan 
areas and cities respond to complex global challenges ranging from pandemics to 
climate change in their pursuit of economic prosperity and social inclusion.

Integrated 
system-based 
thinking offers 
an alternative 
approach for how 
our cities respond 
to complex global 
challenges–
pandemics to 
climate change.
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METHOD AND AUDIENCE

The case studies here were selected to span a spectrum of physical and human cap-
ital constraints. Cases represent a variety of developing-country conditions, ranging 
widely in regional, demographic, and economic conditions as well as physical size 
and stages of development (Map 1). What the cities have in common is their experi-
ence in grappling with integrated planning. Each case is authored by a combination 
of local and international experts, who combine a wide spectrum of city planning 
and related urban expertise with research experience. For ease of comparison and 
utility to our readers, this deep pool of tacit knowledge and analysis is presented for 
each city utilizing a standard case protocol developed by the World Bank.

The report aims to provide urban policymakers with practical lessons arising from 
these case studies. Its primary audience is therefore city decision makers, their finan-
ciers, and technical advisers, and practitioners most interested in applying integrated 
approaches to sustainable urban planning in capacity-constrained environments.7 

7 This report contributes to a larger knowledge exchange on sustainable urban planning through the Global Platform for Sustainable Cit-
ies (GPSC; see www.thegpsc.org). The GPSC allows cities to exchange ideas, share experiences, and learn from cutting-edge knowledge 
and expertise on topics ranging from urban planning to low-carbon strategies, transit-oriented development, and sustainable financing. 
The GPSC is creating a suite of knowledge products and tools to help cities drive their development agendas and steer investment 
toward long-term sustainability. This report builds on and complements existing GPSC knowledge products. The GPSC, which is financed 
by GEF and led by the World Bank, currently supports 28 cities across 11 countries in the Sustainable Cities Integrated Approach Pilot 
to help them turn sustainability plans into actions. With total grants of $151 million from the GEF, cities have been able to leverage $2.4 
billion in co-financing for their projects—a multiplying factor 17 times the original grant amount. These investments aim to reduce 100 
million metric tons of carbon emissions. With the support of the GEF, the World Bank is leading the scaling-up of this Sustainable Cities 
Impact Program to further bring countries’ national environmental priorities down to the city level. By working with UN agencies, other 
Multilateral Development Banks, and a host of partner organizations and city networks, including the World Resources Institute, C40, 
and ICLEI, the World Bank is expanding its reach to impact many more cities around the world.

Map 1. Locations 
of metropolitan 
case studies
Source: Volume III authors, with 
population data from LandScan 
2017.
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REPORT STRUCTURE

Greater than Parts benefits from a three-pronged analytical approach. First, it 
draws on research literature to frame the issues, beginning with a summary for 
policymakers that distils the scalable and replicable integrated urban planning 
approaches for capacity-constrained metropolitan regions in order to create 
sustainable cities. 

Second, the report presents successful case studies of nine cities in develop-
ing countries, which demonstrate how each country is applying principles of 
integrated planning in places where urbanization is rapid, resources are scarce, 
and institutions weak. Each case study offers deep insight into understanding 
how the actors have navigated the perils and challenges that large-scale change 
always confronts and how they have devised successful solutions with the 
potential to be replicated. Using both primary and secondary data collection 
and research, this section unpacks how these metropolitan areas define, plan, 
finance, and implement integrated urban planning. The case studies explain 
how these cities apply integration to deliver environmental benefits while 
pursuing economic and social development. 

The third section of the report are annexes which draw lessons from cities 
around the world to offer an inventory of solutions for decarbonizing urban-
ization. It distils those practical solutions cities may apply in taking integrated 
approaches of their own, using context-specific resources, and spells out their 
policy implications. Additionally, the annexes offer a detailed inventory of 
potential solutions for scaling up urban adaptation to climate change to achieve 
the co-benefits of mitigation and adaptation. 

Definitions  
and Concepts
As the report explores how cities are approaching metropolitan-level integrated 
planning, it is important to clarify the intended meaning of the following key 
concepts, such as what is meant by integration and how it relates to metropolitan 
areas and integrated cross-sector solutions. Rather than narrow rules of exclu-
sion, the definitions are broad—serving as vehicular ideas—to accommodate 
the range of metropolitan-wide integration experimentations and cross-sectoral 
solutions spanning countries and over time. Throughout the report and its nine 
case studies the use of these concepts varies and should be interpreted in the 
context of the broader narrative.



22 | GREATER THAN PARTS

Metropolitan area for the purpose of this report consists of a primate city around which 
periurban areas, and adjoining smaller towns are clustered. Metropolitan areas or metrop-
olis broadly refer to a functional urban agglomeration (also known as a conurbation) united 
by common labor markets and contiguous built urban areas that transcend municipal 
administrative boundaries or traditional city limits. Metropolitan areas may also be 
polycentric in configuration, clustering around more than one primate city.

City, by contrast, refers to urban areas nested within the metropolitan area and confined 
by an administrative boundary that governs a part of the contiguous urban agglomeration. 

Integration, for this report, is about making the whole greater than the sum of its parts. 
This approach requires thinking in systems. For most city case studies in this report 
it means two things: metropolitan solutions, as in crossing-administrative boundaries, 
and integrated solutions that break infrastructure system silos. Most cases seek a 
combination of these two types of solutions—referred to as metropolitan-level integrated 
planning solutions—so the cases focus on examples that cross jurisdictional boundaries 
and involve several horizontally integrated infrastructure or other urban systems. 

Metropolitan solutions are ones that cross administrative boundaries—such as city 
limits—to serve the needs of more than one adjoining urban administrative area.8 

While the terms metropolitan and city are sometimes used interchangeably based on 
the context, within each case study the main city within a metropolitan agglomeration 
is referred to as the primate city. For example, Greater Mexico City consists of Mexico 
City (the primate city) and 41 adjoining municipalities. Within Mexico City there 
are another 16 municipalities. For a solution there to be considered metropolitan, 
it should at least serve the needs of the municipalities within Mexico City and those 
that are around the city within the Greater Mexico City cluster. Such solutions 
often require competing municipalities to overcome differences and collaborate on 
problem solving, a particularly challenging institutional and fiscal endeavor. 

Integrated solutions (cross-sectoral horizontal integration) for urban planning are those 
that involve several infrastructure sectors and work across silos. For example, curtailing 
sprawl requires coordinated water, electricity, mobility, and waste management service 
delivery improvements within the dense city core. And avoiding decline in population 
density on the urban periphery requires coordination between land, real estate, and infra-
structure service delivery. As a rule of thumb, this report explores integrated solutions that 
bring more than two sectors or themes together. For example, the Ahmedabad case’s Town 
Planning Schemes integrate basic energy, water, sanitation, and mobility infrastructure 
service delivery solutions along with enabling land markets, the creation of public rights 
of way, open spaces, affordable housing, and the social services of health and education. 

8 This means recognizing that metropolitan areas spread beyond a city’s administrative boundaries. And within a metropolitan 
area, a cluster of competing administrative units, like urban authorities or towns, may in practice be serving populations that 
seamlessly reside in one area while they work in another.
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Source: Google Ngrams 2020. 

Note: The word use frequency is 
derived from the Google Ngram 
Viewer, which reflects word use in 
books over time. The search results 
are based on a dataset of about 
8 million books that combine 
popular and scientific literature. 
Ngram results are only indicative 
and are likely to evolve as the data 
and algorithms improve.
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Figure 2. Frequency of popular use of key terms over time, 1800–2008

Global environmental benefits9 or GEBs are desired outcomes related to international 
conventions and commitments in areas of climate change mitigation, biodiversity, 
international waters, land degradation and forests, and chemicals and waste. For 
urban policymakers, the UN’s Framework Convention on Climate Change (UNFCCC) 
Climate Change Mitigation focal area has the strongest linkages. Based on the mission 
of the Global Environment Facility (GEF), GEBs in this climate focal area concern 
sustainable mitigation of the concentration of anthropogenic greenhouse gases 
(GHGs) in the atmosphere. Delivery of GEBs is measured in terms of mitigated GHG 
emissions; increased use of renewable energy and decreased use of fossil energy 
resources; improved energy efficiency; increased adoption of innovative technologies 
and management practices for GHG emission reduction and carbon sequestration; 
and the conservation and enhancing of carbon stocks through agriculture, forestry, 
and other land uses. GEF’s financing is predicated on the delivery of these GEBs. 

It is worth noting that utilization of the key concepts of GEBs, decar-
bonization, and integrated planning has evolved over time (Figure 2). 
Counterintuitively, the term decarbonization may have been frequently used 
as far back as the early 1800s, while integrated planning has been increas-
ingly in use since the 1930s and Global Environmental Benefits started 
appearing in the 1990s. 

9 Further information regarding GEBs: www.thegef.org/documents/global-environmental-benefits.
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The Urgency of Now 
and the Metropolitan 
Opportunity
Three socioeconomic meGa-Trends infuse a sense of urgency into the work of 
urban planning: rapid population growth, the expansion of the middle class, 
and rapid urbanization. These trends are drivers of environmental degradation 
that are testing the carrying capacity of the earth’s natural systems (GEF 2014). 
Further, recent analysis reveals that these three trends are both interdependent 
and accelerating. 

First, the human population is growing by the billions while biodiversity 
declines. Today’s global population of 7.7 billion is expected to expand by 
another billion by 2030 and by more than 2 billion by 2050 (United Nations 
2019). Most of this growth will be in Africa and Asia. Between now and 2050, 
Africa will add 1.3 billion people, followed by Asia adding 750 million. Global 
population is expected to peak at 11.2 billion by 2100. Our global environment 
is transitioning to a biosphere composed of humans clustering in cities, with a 
precipitous decline in ecosystems and biodiversity.

Second, the global middle class is expanding fast. Previous assessments of 
the emerging global middle class were underestimated by half a billion people 
(Kharas 2017). In 2016, 3.2 billion people constituted the middle class; their 
number is expected to grow by 160 million annually, bringing the total to 
more than 5 billion by 2030. By 2030, incremental spending of $29 trillion is 
expected by the middle class, in addition to the present $35 trillion in global 
expenditure. This adds up to a third of the global economy. Two-thirds of the 
global middle class is expected to reside in Asia, particularly in India and 
China. This global escalation in consumption will be associated with growing 
demand on natural resources and carbon emissions associated with low-density 
urbanization.

Third, global urbanization is accelerating, as are slums and sprawl. In a 
world with 7.7 billion people, more than 4 billion reside in urban agglomer-
ations (UN 2019), occupying only 3 percent of the Earth’s land, but with a 
global ecological footprint. This is a fivefold increase in the urban population 
since 1950. Urban demographic projections estimate that between 2014 and 
2050, another 2.5 billion people, mostly poor, will be added to the world’s 
cities, predominantly in Asia and Africa (Figure 3). The highest urban growth 
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rates in the world are currently in Africa (3.3 percent per year between 2000 
and 2015), where the continental urban population is projected to reach one 
billion by 2040. 

In much of the developing world, urban growth is characterized by urban 
sprawl—cities are expanding their territories faster than their populations. This 
is illustrated by the case of Bangalore, which shows the common pattern of 
rapid urban expansion on the urban periphery, where developing-country cities 
are growing built-up areas at twice the rate of their population growth (Map 
2). Projections of urban expansion estimate that globally, urban land area will 
have expanded threefold by 2030 when compared to urban footprints in 2000 
(Seto, Güneralp, and Hutyra 2012). This implies an 80 percent expansion of the 
urban footprint between 2018 and 2030 (Mahendra and Seto 2019). 

Further, the scale of conflict- and climate-induced displacement is pushing 
even more people toward cities.10 Globally, more than 70 million people are dis-
placed, and 60 percent of all refugees—over 40 million people—settle in cities 
with unique challenges to social integration (UNHCR 2018). The scale and pace 
of the urbanization challenges are so large that mayors and local governments 
are struggling to respond to a host of issues as observed in the dysfunctional 
land markets, rapidly increasing motorization rates, and rising air pollution.

10 Half of Latin America’s indigenous population resides in cities (World Bank 2015) and a similar pattern likely holds in Asia 
and Africa.

Figure 3. A 
predominantly 
urban future
Source: UNDESA 2019.
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URBANIZATION AND THE GLOBAL COMMONS AT RISK

The current urban metabolism—the flow of people, goods, and energy into, 
across, and out of cities—is unsustainable. Cities consume more than two-
thirds of the global energy supply, and more than 70 percent of global carbon 
emissions are associated with cities (Seto et al. 2014). In developing countries, 
a significant share of growth in the per capita GHG emissions is attributed to ur-
ban areas, through expanding and intensifying energy use and emissions from 
sprawl, transport, commercial and residential buildings, and industries. Meeting 
the production and consumption needs of urban populations significantly 
strains both rural and urban ecosystems. The physical expansion of urban areas, 
for example, can directly compromise the provision of ecosystem services vital 
to cities, such as those provided by forests—clean air, providing water catchment 
integrity, helping to control stormwater, and conserving energy. 

Avoiding sprawl is one such example of decarbonizing that is undervalued 
in the cities and climate discussions but explored in this report. Integrated 
planning can offer effective ways for urban actors to reverse sprawling urban 
expansion. Such compact city development with higher population densities is 
associated with lower per capita carbon emissions (Figure 4). 

Figure 4. Carbon 
emissions per capita 
of selected cities 
by urban density
Source: Author analysis with data from 
Demographia (2020) and Moran et 
al. (2018). 

Note: In this sample of the World’s 
500 most populous cities carbon 
intensity of cities declines with 
higher population density.
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The increasingly urban concentration of people and assets means that the 
impacts of natural disasters, exacerbated by a changing climate, can be even 
more devastating, both in terms of human lives lost and in economic liveli-
hoods destroyed. These impacts will disproportionality burden the poor.

Gains achieved in health and life expectancy are at risk among today’s 
urban populations due to intense levels of air and water pollution. Higher 
population density and concentrated emissions in cities pose risks to public 
health and safety within and beyond urban jurisdictions. Air pollution 
contributes to half a million deaths a year in Asia, with 67 percent of Asian 
cities failing to meet a key air quality standard for particulate matter.11 
The highest levels of air pollution are in South Asia, followed by the Middle 
East. Air pollution exacts a high economic cost from countries in South 
Asian and Sub-Saharan African countries, where labor income losses exceed 
the equivalent of 1 percent of GDP, resulting mainly from high levels of 
ambient PM2.5 and household pollution (World Bank 2018). In Egypt, Qatar, 
and Saudi Arabia the PM2.5 levels are 10 times higher than the recom-
mended levels—more than 100 micrograms per cubic meter (World Bank 
2017). Transboundary air and water pollution are increasingly observed 
around the globe. Additional concerns include chemical safety, handling 
and disposal of electronic and industrial waste containing heavy metals 
and solvents, pesticide application for public health and vector control, and 
urban run-off.

Cities are also acutely vulnerable to climate change, from which coastal 
cities face special risks. Fourteen of the world’s 19 largest cities are in port 
areas, and more than 10 percent of the global population—more than 700 
million people—reside in urban coastal areas less than 10 meters above 
sea level (Coalition for Urban Transformations 2019). With increased 
frequency and intensity of storms and sea-level rise, these areas are likely 
to face immediate coastal flooding with storm surge, physical damage to 
critical infrastructure and associated global supply chains, and damage to 
the surrounding high-density population centers. Locking in high-value 
assets—special economic zones, infrastructure, ports, airports, and private 
real estate—that may become submerged with sea-level rise is an extremely 
carbon-intensive proposition, because the resources expended may result 
in assets with short lifespans. Three of the case-study cities are coastal 
metropolises that face these special dangers of expanding assets in low-ele-
vation coastal zones (Figure 5).

11 The World Health Organization recommends that PM2.5 levels not exceed 10 micrograms per cubic meter as a guideline for 
average annual PM2.5. Long-term exposure to pollution above this level has been shown to increase the risk of fatal illness. It 
is estimated that nearly 92 percent of the world’s people live in places where this safe level is exceeded. Of 194 countries with 
data in 2015, only 26 reported safe levels of PM2.5, and in 145 countries more than 99 percent of the population was exposed 
to unsafe levels (World Bank 2017).

67%
Asian cities failing 
to meet a key air 
quality standard for 
particulate matter
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Apart from coastal vulnerability, climate-change-driven precipitation intensity 
and variability are exposing the inadequacies of urban infrastructure and 
burdening regional ecological systems, with increasing floods in some cities 
and droughts in others. Global temperature increases add to existing urban 
heat island effects as well, causing heat stress in large urban agglomerations 
that experience significant warming, with severe impacts on human health, 
morbidity, and the spread of vector-borne diseases (Hoegh-Guldberg, et al. 2018; 
Rosenzweig et al. 2018; Rosenzweig et al. 2011). 

Urban climate risks are unevenly distributed, however, even within cities. 
Those most at risk are the vulnerable urban poor, ageing populations, children, 
and other marginal groups. The poor are especially vulnerable to flooding, with 
about a billion urban residents living in slums that are often in high-risk areas 
including coastal or low-lying areas of urban ecosystems (Rosenzweig et al. 
2018). Climate change threatens to force up to 140 million internal climate mi-
grants by 2050 in just three regions—Sub-Saharan Africa, South Asia, and Latin 

Figure 5. Three 
coastal cities at risk: 
Dammam, Semarang, 
and Shenzhen
Note: Dammam, Semarang, 
and Shenzhen continue to 
rapidly expand built-up areas 
in low-elevation coastal zones, 
concentrating high population 
density and critical infrastructure 
such as ports, airports, power 
and water facilities, and other 
mega-projects.  
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America (Kumari Rigaud et al. 2018). Many of these poor migrants will be pushed 
out by droughts, failing crops, rising sea levels, and storm surges and pulled into 
unplanned urban and peri-urban areas within their countries’ borders. Likewise, 
urban assets and systems that are maladapted to climate hazards are at high risk. 
By 2030, climate-related disasters are expected to cost cities $314 billion annually 
(World Bank 2016), with the concentration of people and assets in cities making 
them vulnerable to cascading failures in the wake of disasters.12

Policies need to consider the linkages between cities, small towns, and surround-
ing rural areas as well as broader transboundary ecological burdens. Urban planning, 
governance systems, and services—including water, sanitation, transport, and land 
markets—need to address gender-inclusive urbanization and to promote equal 
opportunities to achieve greater social, economic, and environmental benefits. 

OPPORTUNITIES ABOUND: CITIES SCALING UP  
INTEGRATED SOLUTIONS

Parallel to the enormous challenges that global urbanization faces us with, this 
trend in economic and social development also offers opportunities to scale up 
solutions for a positive impact on the global commons, from curtailing local envi-
ronmental pollutants to averting the catastrophic risks of global climate change. 

Cities can implement high-impact solutions by rapidly decarbonizing urbaniza-
tion, on the one hand, and deepening resilience, on the other. Of course, particular 
urbanization characteristics and their associated solutions differ between devel-
oped and developing countries and between big and small cities. Nevertheless, 
common and persistent issues include improving and expanding basic services 
like transport, energy, water, and waste collection, enabling and utilizing land 
and housing markets, and integrating local and regional planning. Emerging 
issues range widely, including addressing climate change, moderating the growth 

12 The World Bank’s Aftershocks report explains that these trends could put 1.3 billion people and $158 trillion in assets at risk 
from river and coastal floods alone. Since 1980, more than two million people and over $3 trillion have been lost to disasters 
caused by natural hazards, with total damages increasing by more than 600 percent (EM-DAT, an international disaster data-
base) from $23 billion a year in the 1980s to $150 billion a year in the last decade. The World Bank analysis finds that almost 
75 percent of the losses are attributable to extreme weather events and that climate change threatens to push an additional 100 
million people into extreme poverty by 2030 (Hallegatte et al. 2016). Natural disasters have had large and long-lasting impacts 
on poverty (Hallegatte et al. 2017).

Urban climate
risks are unevenly
distributed,
between and
within cities.
Those most at risk
are the vulnerable
urban poor, ageing
populations,
children,
and other
marginal groups.
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of middle-class consumption, handling conflict stemming from migration and 
refugees, investing under a fiscal-austerity regime, and utilizing digital technolo-
gies and big data. Natural disasters and climate-induced shocks to cities, such as 
climate-driven conflict and in-migration, are looming concerns that have made 
metropolitan planning and management even more important (Kumari Rigaud et 
al. 2018). The combination of these old and new urban agendas forms the context 
in which sustainable urban development must be achieved. 

THE LEVERAGE TO MANAGE CHANGE

Projected urban development demands present an opportunity now for cities to 
manage their development sustainably, starting with the planning and design 
phase. For example, there are manifold efficiency and environmental gains to 
be achieved by making up-front urban investments in reserving land for public 
right-of-way, so that the infrastructure investments that must follow with rising 
demand can be accommodated (Angel et al. 2016). If cities can steer their urban 
metabolism away from their present resource-intensive and linear pathways and 
toward resource-efficient circular urbanization pathways, the projected demand 
for land, metals like steel and aluminum, water use, and energy use can be 
halved by 2050 along with their associated carbon emissions (International 
Resource Panel 2018). There is an opportunity for cities to facilitate upstream 
planning to demonstrate models that avoid locking in conventional urban forms 
and to help create options for retrofitting to make existing cities greener and 
more resilient, enhancing linkages to benefit lagging regions.

To varying degrees, cities directly control or indirectly influence the policies and 
vital systems related to global and local environmental conditions. These include 
system-level management of local infrastructure and land development, regional 
natural resource management, and the setting of some environmental standards. 
Many cities have direct control over vast pools of public land and private and 
public land use, zoning and building codes, transit system, local roads, water 
supply, wastewater treatment, solid waste management, labor markets, and other 
services. City leaders play an essential role in the multiple levels of governance of 
urban management, necessitating their direct engagement. Compared with region-

Cities can 
demonstrate 
models that 
avoid locking 
in conventional 
urban forms and 
make existing 
cities greener and 
more resilient.
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al and national-level policymakers, city leaders can be quicker in decision making 
and more responsive to pressure and requests from local constituencies. This is 
evident from the fact that city leaders in many developing-countries mega-cities 
and small towns are demonstrating global leadership on climate change.13

GLOBAL COMMITMENTS

The global response has been a threefold prioritization of urban solutions. 
Urbanization is prioritized by the 2030 sustainable development agenda under 
Goal 11, which is dedicated to making cities “inclusive, safe, resilient and 
sustainable,” as well as by direct reference to cities in several of the 16 other 
Sustainable Development Goals (SDGs). This is complemented by the Paris 
Agreement’s emphasis on sub-national actors and the United Nations’ Habitat 
III conference in Quito, Ecuador, which resulted in the adoption of the New 
Urban Agenda. The New Urban Agenda is an important milestone in the push 
for sustainability and resilience by world leaders, which has also included the 
Sendai Framework. Collectively, these offer a global institutional commitment to 
steer urbanization to benefit, rather than burden, the global and local commons. 
Establishing a new framework, these global commitments focus on transforma-
tive solutions that are commensurate with the scale of the challenge.14 

Cities offer an effective entry point to operationalize this threefold urban 
commitment and address these challenges for major investments in global 
environmental benefits in the context of local-, national-, and global-level actions. 
This presents a timely opportunity for the GEF to support countries in harnessing 
the growing momentum among cities to advance the urban sustainability agenda. 
That momentum is reinforced by the following four urban characteristics: local 
and demand-responsive policy control for effective and immediate action; the 
unrealized potential of rapid urbanization to deliver decarbonization; internal 
and external agglomeration benefits for economic growth; and economies of scale, 
scope, and complexity to deliver shared prosperity. 

13  See the role of city networks like C40 (www.c40.org) and ICLEI Local Governments for Sustainability (https://iclei.org/). 
14 This is a departure from the Millennium Development Goals’ past focus on measuring inputs and outputs that were primarily 
focused on developing countries and had a marginal focus on cities.
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Rationale for  
Integrated Approaches
THINKING IN SYSTEMS, NOT SILOS 

our ciTies seamlessly Weave urban systems, connecting societies across the 
metropolitan built space and, through trade, across continents. Our infrastruc-
ture systems are interdependent in a metropolitan agglomeration and beyond. 
Water systems depend on electric supply and vice versa, as in the case of Me-
dellin where hydropower is the main source of local water and national energy 
supply as well as a source of enormous municipal revenue. As snarling traffic 
jams after heavy rains, power blackouts, and sewers clogged by solid waste all 
remind us, these systems—transport, electric, water, waste management, and 
stormwater drainage—are interdependent. Within our metropolitan clusters, 
people rely on outputs from one urban system becoming inputs for another 
urban system, making for an intricately interwoven system of systems. When 
decision makers prioritize urban infrastructure system solutions, they need to 
ask, How can synergies among these interdependent systems be increased? 

However, in practice, siloed sectoral thinking often leaves urban policymakers 
and specialists indifferent to the ways their narrow departmentalism or engi-
neering fields—say, for the transport or power sector—affect most of the other 
sectors and are affected by them. These cross-sectoral interactions can include 
both other hard infrastructure systems, such as water and waste, and soft 
systems, like national and local policies, to enable housing and land markets or 
regulations for ecosystem conservation. 

What are the roots of this fragmented approach? Scholars and practitioners 
offer four explanations. Some experts argue that our disciplines train experts 
with increasingly narrower areas of expertise. While our problems require 
interdisciplinary approaches to solutions, our pedagogical approaches hinder 
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such thinking (Wallerstein et al. 1996). In sum, an overspecialization of exper-
tise translates into narrow treatment of complex problems. Others suggest that 
cities are planned, financed, and developed exclusively for human systems, with 
an indifference toward the natural systems on which they rely—in short, that 
planners are guilty of anthropocentrism (Nussbaum 2018). 

Climate, from the viewpoint of cities, has long been a reliable constant, but 
it has now become a variable due to climate change. Cities continue to develop 
with indifference to natural systems, for example neglecting the ecosystems in 
which these settlements are nested or relying on once-in-a-hundred-year flood 
projections that are now outdated. Observers of the multilateral system argue 
that our nation-state models of competitive global governance, which displaced 
earlier city-states, are now threatened by the local implications of the complex 
global environmental challenges of climate change and the rapid pace and glob-
al scale of urbanization. These complex global challenges are testing the efficacy 
of our national and local institutions in new ways. While nations continue to 
negotiate the details of climate commitments, cities are acting, but they need 
stronger national and international frameworks to scale up fragmented efforts 
(Coalition for Urban Transformations 2019). An alternate view is to manage the 
commons bottom-up, through mechanisms of self-organization that work well at 
the community scale (Ostrom 1990). 

Lastly, some argue that competition between cities is what both distinguishes 
them and unites them. The notion of competition among urban areas can be 
applied where citizens can vote with their feet by choosing to move from one type 
of city to another (Tiebout 1956), even within a metropolitan area. As such, this 
incentivizes cities to compete for resources and to prioritize expenditures on 
public goods that reflect the preferences of their present and potentially future 
residents. Citizens living in one city may commute to another, uniting adminis-
tratively fragmented metropolitan areas into cohesive functional labor markets. 

Siloed experts or cities too easily view solutions in terms of the material they 
know or are already accustomed to, and so have trouble even imagining future 
needs and demands outside their experience and present needs. One way to 
resolve these challenges is to integrate the way people and cities work so that 
they are in communication with one another and, therefore, can design systems 
that work synergistically rather than at cross-purposes. Advocates of thinking in 
systems argue that complex challenges require integrated solutions (Meadows 
and Wright 2008). In this spirit, the Brundtland Commission called for address-
ing the causes of environmental degradation by departing from the prevailing 
fragmented institutional approach to development: 

The objective of sustainable development and the integrated nature of the 
global environment/development challenges pose problems for institu-
tions, national and international, that were established on the basis of 
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narrow preoccupations and compartmentalized concerns… Those respon-
sible for managing natural resources and protecting the environment are 
institutionally separated from those responsible for managing the econo-
my. The real world of interlocked economic and ecological systems will not 
change; the policies and institutions concerned must (World Commission 
on Environment and Development 1987).

“Systems thinking” is an approach that examines the relationships between 
the different parts of a system and considers their interactions across locations, 
across organizational levels, and across time. For example, in examining a 
food supply system, this approach would entail identifying cause-and-effect 
relationships, including feedback mechanisms, between the biophysical and 
socioeconomic features of the system. Many of these relationships are non-lin-
ear, so understanding them in a comprehensive way is necessary in order to 
identify the points where intervention can be effective.

The global commons community has adopted integrated planning, inspired by 
such a systems approach to sustainable development. In 2014, the GEF adopted 
integration as a key organizing principle to catalyze action on global sustainabil-
ity commitments by delivering global environmental benefits (GEF 2014). The 
GEF’s Scientific and Technical Advisory Panel has detailed the rationale further 
and recommended improvements for further integration in the design of future 
GEF projects. The following is especially relevant:

Simple, narrow, linear approaches are not sufficient to address the com-
plexities of the interconnected environmental and social challenges that all 
countries (and cities) face. Several concepts and theories related to manage-
ment of complex social-ecological systems and sustainable development can 
be applied to enhance integration and assist the GEF in navigating complexity. 

Addressing these interconnected and interacting environmental and 
social challenges requires systems thinking; this is fundamental to better 
integration. Systems thinking examines the relationships between the 
different parts of a system. (Bierbaum et al. 2018). 

WHY INTEGRATED URBAN PLANNING?

Cities are nested systems. Each city consists of multiple sectors and systems to 
deliver energy, water, transport, and solid waste management services, across 
multiple administrative arrangements within a metropolitan area. Sustainable 
cities are those that mainstream environmental priorities into the economic and 
social development of these urban territories.

There are four main approaches to doing integrated planning for building 
these sustainable cities. First, vertical integration is what occurs when there is 
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alignment across levels of government. Second, horizontal integration refers 
to arrangements shared between urban systems at the metropolitan scale. 
Third, natural and human systems integration refers to synergies between the 
built environment of the city and the natural ecosystem services that the city 
relies on—such as the wetlands of delta cities or the watershed associated with 
a riverine city. Fourth, social integration refers to planning for inclusive cities 
that bridges systems and services for poor and marginal communities within 
the city as a whole.

This report focuses on how cities successfully utilize the second sort of 
integration—horizontal—to connect across multiple infrastructure sectors and 
systems at the metropolitan scale. Horizontal integration refers to degrees of 
competition, coordination, or cooperation between urban systems associated 
with interdependent infrastructure sectors, such as water, energy, transport, 
land markets, and governance arrangements. Additionally, urbanization-re-
lated issues, such as density, climate change, and the biodiversity impact 
of cities or metropolitan areas, are all of relevance. Figure 6 explains how 
integrated planning solutions can leverage planning, financing, and imple-
mentation strategies to achieve the ends of decarbonizing urbanization while 
building deep resilience. 

Figure 6. Integrated 
planning and 
financing for 
sustainable cities
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In this report, for a metropolitan case, the level of vertical integration—which 
reflects the degree of decentralization in a country—is considered to be a relatively 
stable country context, because such change tends to occur at a glacial pace. Verti-
cal integration connects national, regional, and local levels of government through 
coordinated or clearly distinguished roles and responsibilities. Depending on the 
degree of decentralization, this may range from the deconcentration of centralized 
institutions, to the delegation of responsibilities to regional and local governments, 
to the devolution of fiscal and institutional roles and responsibilities.

The GEF, in its program rationale, was an early adopter of integrated ap-
proaches to solutions as a central tenet—with the intention of jointly achieving 
environmental and socioeconomic development objectives. In putting into 
operation GEF Vision 2020, it introduced three Integrated-Approach Pilots (GEF-
6), and now Impact Programs (GEF-7) have further bolstered the emphasis on 
integration (Bierbaum et al. 2018). The Sustainable Cities Impact Program seeks 
integrated solutions across as many sectors and themes as possible (GEF 2018).

PLANNING, POLITICAL COMPETITION, AND PLURALISM

Urban planning has a long history and, as such, its motives and larger purposes 
have varied over time, as well as among policymakers today. Justifications 
for planning have included (1) serving the public interest; (2) managing the 
unintended or undesirable consequences of individual actions; (3) reducing 
information asymmetry; and (4) facilitating distributional equity in society. The 
tensions between these different visions of planning are worth examining. 

Lindblom (1959), among others, critiqued planning for the use of the rational, 
comprehensive, top-down, expert-led model of decision making and advocated 
for a “disjointed incremental” approach. For Lindblom, planning ought to 
facilitate competition among various social groups so that a wide range of 
interest groups with divergent goals can participate effectively in shaping public 
priorities and interventions. From this perspective, planning is justified not as 
the coordination of top-down governmental interventions, but instead as the 
facilitator of discursive democratic interventions by the broadest public. In this 
approach, planning has roles in seeking to identify and advocate for the shared 
interests of marginal communities, in facilitating coordination among key actors, 
and in balancing immediate needs with developmental concerns of the future. 

The historical justification for planning stems from the architectural tradition; 
that is, when planning was sought as a response to the physical deterioration of 
the industrial city as well as to the need to establish new or expand old cities with 
the advent of new transport technologies, such as the railways. Even then, the 
focus of planning was to improve the physical built environment and increase 
the quantity and quality of basic services—water, electricity, fire prevention—in 
order to improve the quality of life, especially public health. Yet while some 
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conceived planning as a means to facilitate the public interest, others saw the 
role of planning as essentially a means to resolve conflict over disparate land uses 
among public and private actors in order to focus on the long-term objectives of 
city development. In this latter role, the planning profession was relied on as a 
rational instrument for working out comprehensive masterplanning of the built 
environment among competing and conflicting economic, social, and political 
interests. It was not the distributional attributes of planning that were a priority, 
but the physical planning attributes, and indeed this is an outlook that continues 
to dominate city planning in many developing countries.

Another way to categorize planning philosophies is along a spectrum running 
from most to least centralized planning. Neo-liberal economists argue for 
facilitating markets rather than regulating them, and Lindblom’s argument 
for incremental planning instead of centralized physical masterplans fits this 
outlook. At the other extreme, structuralists argue for central coordination and 
state-led planning, as in the case of China. 

Economic arguments have been raised both for and against planning for integra-
tion (Klosterman 1985). Urban planners offer economic rationales for government 
intervention at local and regional levels. Competitive markets, in practice, inevitably 
create several types of market failures that require state or local intervention through 
planning to ensure provision of public goods, reduce negative externalities, resolve 
conflicts of a “not-in-my-back-yard” or “prisoner’s dilemma” nature,15 and achieve 
distributional equity. City governments may keep records and provide information 
to improve market allocations, as in the case of land-use and property deeds, de-
mographic surveys, and projections. Local authorities may enable or provide public 
goods such as street lighting, waste management, and basic infrastructure provision. 

National and local governments may reduce the negative externalities 
of hazardous waste like mercury or persistent organic pollutants through 
environmental regulation, reduce traffic jams through congestion pricing, 
or incentivize positive externalities through subsidies such as in the use of 
public transport. Planners may also intervene to reduce negative metropolitan 
or neighborhood outcomes of individual choices through collaborative funds, 
improvement subsidies, use of zoning or building codes, and the like.16 Local 
authorities may further act to address the social exclusion of marginal groups 
or distributional inequality through taxation, income transfers, subsidies for 
basic needs (including food stamps), and provision of access to water, basic 
healthcare, and education. Further, there are several other justifications for 
planning that distinguish it from general government activities (Fainstein and 

15 Economists refer to this as a common paradox, where individuals acting in self-interest do not cooperate even when it’s in 
their best interest to do so. 
16 Other planning instruments include zoning to coordinate and resolve land use conflicts, complement private development 
with public provision of infrastructure, provide and manage green spaces and natural reserves, preserve historical monuments, 
and plan and manage long-term development needs of a city.
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Campbell 2012). An argument against planning for these market failures is that 
government providers can be failures as well. As such, for all the above market 
failures, public provision is not necessarily the optimal solution. 

Considering the spatial foundations of economic growth. The economics of 
planning integration discussed in this report also draws on the World Bank’s 
analytical work, which has revived the spatial foundations for economic growth 
with a focus on economic integration (World Bank 2009). In its 2009 World 
Development Report, the Bank analyzed three central issues: (1) the scale and 
agglomeration economies associated with density—proximity of people and 
firms; (2) labor and capital mobility addressed through migration and ways to 
overcome barriers of distance; and (3) specialization in production and ways to 
overcome associated transport and other barriers that divide. The solutions the 
Bank offered in that report focused on economic integration at all scales: local, 
national, and international. What that report on economic geography did not 
address were the social and environmental effects of an evolving economic geog-
raphy (World Bank 2009). Nevertheless, the approach to economic development 
recommended in that 2009 report formed the basis of the plan, connect, finance 
framework that has guided the World Bank in its more than 30 urbanization 
reviews (World Bank 2013b), which diagnose three dimensions of urban devel-
opment: (1) planning development pathways with a policy focus on urban land 
utilization, basic infrastructure, and public services; (2) ensuring connectivity 
to enable the movement of labor, goods, and services within and between cities, 
in addition to exports; and (3) financing associated infrastructure and services 
commensurate with the pace and scale of urbanization.17 

The “economics of integration” rationale emphasizes local, national, and 
international linkages to reap the spatial-development benefits of agglomeration, 
which stem from both proximity and economies of scale based on size. In this 
report, complementary economies of scope are explored (Panzar and Willig 1981). 
At the city, metropolitan, and urban-cluster scales, integrated urban planning 
approaches offer additional efficiencies due to variety, not just volume or prox-
imity. Planning and financing integrated solutions—multi-sectoral coordinated 
or clustered infrastructure service delivery—offers economic benefits that arise 
from joint production synergies. For example, jointly providing water supply and 
sewerage services may be more efficient than providing these services separately 
(Nauges and van den Berg 2008). Similar synergies apply in railroads between 
track siting and the development of train operators, and in the power sector 
between electricity generation and transmission services (Pittman 2001). 

17 The World Bank has maturing metropolitan engagements, such as in Buenos Aires, Dhaka, Dar es Salaam, Casablanca, Kara-
chi, and Manila. Likewise, IDB has a tradition of metropolitan assessments and engagements across Latin America (Rojas and 
Vera 2020; Rojas et al. 2008). Other regional development banks—including UN-Habitat, OECD, GIZ, UCLG, and Metropolis—also 
have significant metropolitan engagements. 
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Why focus on the 
metropolitan cluster  
and city scale?
as ciTies are rapidly expandinG, urban agglomerations straddle multi-municipal 
jurisdictions. A metropolitan-wide cluster-of-cities18 approach is required for effec-
tive urban policy and efficient investments. Concentrations of people, wealth, and 
institutions enable agglomeration economies of scale, scope, and complexity. This 
results in gains for firms, households, and the cost of providing basic infrastructure 
and services. Urban productivity tends to be higher, enabling more efficient output 
with fewer resources when guided along a sustainable urbanization pathway. 
Metropolitan areas that cluster cities and towns are incubators of innovation and 
present unique opportunities to generate and disseminate technological, social, 
and cultural ideas. These offer the dual opportunity of decarbonizing urbanization 
and building deep resilience, contributing to the achievement of the 2030 Agenda 
set by the Sustainable Development Goals and the Paris Agreement.

Cities are a natural place for integrated solutions. They offer fertile ground to 
integrate the operation of interdependent systems of water, energy, transport, 
health, education, and security services. Traditionally, these urban systems have 
been integrated with varying degrees of effectiveness through urban governance 
and land-use planning. To advance the integration of these human systems with 
natural systems, there are strong environmental, social, and economic cases to 
be made. For instance, the development and management of watershed, eco-
systems, and forests as well as urban and peri-urban agriculture as elements of 
green infrastructure in and around cities offer compounding benefits for global 
climate-change mitigation and local urban adaptation, for resilience, and for 
diminishing air and water pollution.

18 Cluster of cities refers to a metropolitan agglomeration that may consist of a primate city surrounded by a cluster of smaller 
towns and periuban settlements or a polycentric urban arrangement that has multiple centers within a metropolitan agglomer-
ation. Many integrated urban planning solutions unpacked in this report are relevant across urban scales. These multiple urban 
scales range from parts of cities such as downtown or neighborhood-level revitalization such as in Medellin, Dar, or Ahmedabad, 
to broader regional scales such as those observed in the Pearl River Delta around Shenzhen or the Mexico Valley.  
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Consequently, the decisions made by city governments can have a direct and imme-
diate impact on large numbers of people, perhaps even more so than policies made 
at a national or international scale. To meet the urgent challenges faced by their 
residents daily, cities are defining their own development trajectories, and the paths 
they take will have dramatic consequences. Because of cities’ density and economies 
of scale, urban mitigation efforts can have a disproportionate effect, with significant 
cost reductions and co-benefits when carbon is reduced. Their decisions on what to 
prioritize politically, on what to build, and on how to build it will reverberate globally, 
with significant implications for millions of people and for the planet.

Cities need a combination of traditional solutions and radical new approaches to 
scale action. According to World Bank estimates, developing country governments 
are investing around $1 trillion—between 3.4 and 5 percent of their gross domestic 
product (GDP)—in infrastructure every year (Fay et al. 2019). Nevertheless, the 
global financing gap for (urban-related) infrastructure is several trillions per year. 
These financing-gap figures dwarf official development assistance (WB/IMF 2015). 
Responding to changing climate, over the next decade infrastructure costs may add 
another $1 trillion under present trajectories. However, with an incremental cost of 
3 percent more resilient infrastructure systems can be built. Benefits to developing 
countries resulting from lowered economic shocks would amount to $4 trillion over 
the lifespan of these climate-smart systems. 

In sum, there are four dollars in benefit for each dollar invested in cli-
mate-smart infrastructure systems (Hallegatte, Rentschler, and Rozenberg 2019). 
Urban policymakers should expand the traditional use of land use, zoning, and 
building codes for property value enhancement and tax collection, land pooling 
for town planning schemes, and vacant land utilization while leveraging inno-
vative, non-traditional, and lesser-tapped resources such as land value capture, 
development exaction fees, own-source revenue mobilization for local govern-
ments, and the strengthening of sub-national government creditworthiness. 

City solutions selected for this integrated planning report crossed city adminis-
trative boundaries within the metropolitan agglomerations, and each incorporated 
more than two urban sectors or systems. Where jurisdictions may divide a metropol-
itan region, the basic need to breathe clean air or commute daily to work can unite 
people. Compensating for jurisdictional and infrastructure system fragmentations, 
and for institutional and fiscal capacity constraints, requires a coalition-building 
and collaborative approach to expertise and resource mobilization. This starts with 
recognizing the greater than parts metropolitan urban value proposition. 
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Government, business, and civil society actors are increasingly able to access 
credible metropolitan diagnostics to tackle rapid, fragmented, and sprawling 
urbanization. Spatial analysis of big data offers these urban decision makers 
modern cartographic tools to diagnose rapidly changing metropolitan patterns 
of density, expansion, service delivery, black carbon concentration, and more. 
Cities and their citizens are accessing these new global data sources such as 
satellite imagery for population density and urban expansion and open-source 
data for critical infrastructure with greater ease. 

These metropolitan spatial analytics enable urban actors to reconsider institu-
tional and fiscal arrangements to plan for systemic integration by exploring the 
central drivers of urbanization. Drivers of urbanization that can be mapped in 
this way include metropolitan population density, recent rapid urban expansion 
beyond administrative boundaries, historic urban footprints, city services, road 
hierarchy, air pollution, urban heat islands, mass transit, urban morphology, 
and built-area change over time. To utilize integrated planning, urban actors can 
diagnose a metropolitan area as one functional space for governing and manag-
ing interdependent infrastructure systems with ease. These spatial diagnostics 
are means to measure and monitor progress in steering urbanization toward 
delivering economic, social, and environmental goals (ends).

This report combines such global data with traditional local data on 
administrative boundaries, service delivery areas, land-use plans and zoning 
ordinances, and community mapping to test the feasibility of establishing a 
reliable evidence base for metropolitan diagnostics. Each of the case-study cities 
utilizes a set of maps (Figure 7) to complement a standardized institutional 
analysis of how the metropolitan agglomeration evolved and is planned, admin-
istered, and financed. 
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Figure 7. One 
metropolitan area 
diagnosed in ten 
maps: Metropolitan 
Mexico City
Note: (1) population density, (2) 
urban expansion, (3) urban footprint; 
(4) city services, (5) road hierarchy, 
(6) black carbon, (7) urban heat 
island, (8) mass transit, (9) urban 
morphology, and (10) built-area 
change, then and now,.

Source: Mexico City case study maps.
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Metropolitan spatial analysis reveals patterns across regions and between 
cities. For example, by this method the expansion of built-up areas in Asian and 
African cities can be seen in stark contrast to the relatively stable urban extents 
of Latin American cities (Figure 8). While these patterns have been observed in 
statistical analyses before, spatial data now allows for mapping these character-
istics with precision to allow reliable comparisons across all regions.

Figure 8. Rapid 
expansion of Asian 
and African cities 
in contrast with 
Latin American 
cities, 1985–2015
Note: Urban expansion over 20 
years (1985–2015). All cities at 
the same scale. 

Source: Case study maps. Asian and African Metropolitan Areas
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Latin American Metropolitan Areas

Likewise, metropolitan spatial analytics allow comparisons of how urban expansion 
and population density, in similar urban contexts, are both diverging. Between 1985 
and 2015, Bangalore’s urban footprint expanded on the metropolitan periphery, 
in contrast with the relatively compact urban extents of Ahmedabad. Bangalore’s 
expansion is occurring in a relatively low-density periphery, as compared with 
Ahmedabad’s, which is occurring in a higher-density periphery (Figure 9).

SOURCES: GERMAN 
AEROSPACE CENTER (DLR); 
IDOM: NASA SRTM 30m; 
SEDENA.GOB.MX; 
OpenStreetMap Contributors 
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The next section offers insight into models of how developing countries are 
succeeding with integrated planning at the metropolitan scale. Distilled for 
policymakers here are practical approaches to utilizing such integrated urban 
planning practices for achieving potentially larger-scale impacts for global 
sustainability and local livability. 

SOURCES: LANDSCAN; NASA 
SRTM 30m; SEDENA.GOB.MX; 
OpenStreetMap Contributors
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Figure 9. Urban 
expansion and 
density in two Indian 
cities: Bangalore 
and Ahmedabad 
Source: Authors 2020.

Bangalore: Sprawling urban 
extents as marked in the darker 
urban peripheral area.

Ahmedabad: Compact urban 
extents as marked by absence of 
urban peripheral area.

Bangalore: Lower density on 
urban periphery. 

Ahmedabad: Higher density on 
urban periphery.

SOURCES: GERMAN 
AEROSPACE CENTER (DLR); 
IDOM: NASA SRTM 30m; 
SEDENA.GOB.MX; 
OpenStreetMap Contributors 
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Integrated Planning 
for Density and 
Decarbonization: Nine 
Metropolitan Cases
policymakers can draW on several models for planning, financing, and imple-
menting integrated planning at the metropolitan scale. Each of the nine cases 
presents a unique model, utilizing different approaches to achieve an integrated 
solution. Some of these models deliver greater global environmental benefits of 
decarbonizing urbanization than others.

The cases reveal that it is possible for cities to horizontally integrate across 
metropolitan administrative boundaries and infrastructure systems, despite fiscal 
constraints and institutional fragmentation. In every case, achieving integration 
has been a struggle, but eventually each of the cities reviewed here succeeded in 
utilizing integrated urban planning to build lasting and in some cases large-scale 
solutions. City cases are summarized to capture individual metropolitan fragmen-
tation challenges and associated struggles to integrate in Annex C.

Locally, the solutions have often included improving basic services, social integra-
tion, affordable housing, better air quality, developing more functional land markets, 
smarter public financing, and improving access to job opportunities for the poor. 
All of these add up to building better cities that are broadly more sustainable and, 
in some cases, adapted to the changing climate. The case studies demonstrate that 
policymakers, their urban planners, financiers, city builders, and citizens have been 
adopting approaches that range from starting small and growing, to capitalizing on 
existing mega-projects, to drawing on past site-level integrated planning successes to 
accelerate aggregation of solutions over time. Some city actors scale up by contiguous 
replication, or plan at the river-basin level by utilizing participatory citizen engage-
ment to complement top-down central planning, and integrate the urban core and 
periphery with national and sub-national fiscal innovation and citizen action.

Equally compelling is the shelving of the myth of the static masterplan and the 
nesting of planning tools—ranging from regional plans to development plans, land 
use, and zoning neighborhood improvement plans, to urban design guidelines and 
building codes. City planners and creative metropolitan bureaucrats are recognizing 
that masterplans and their nested derivatives are dynamic and strategic frame-
works, not rent-seeking control mechanisms, and that the urban order of integration 
may be achieved by enabling the responsiveness of the market or citizen action. 
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CASE 1. AHMEDABAD, INDIA

Scaling up with contiguous replication of town planning schemes

Idea in brief: Metropolitan authorities can establish a macro-planning or regional 
spatial framework with a development plan and flexibly utilize town planning 
schemes to finance and implement integrated development of the urban periphery.

Ahmedabad offers policymakers a well-structured model of metropolitan 
integrated planning that combines a development plan (DP) with town planning 
schemes (TPS). By utilizing the development plan—a metropolitan regionwide 
masterplanning approach for land use and infrastructure coordination—Ahmed-
abad has established a vision and framework to shape its rapid expansion over the 
next decade while setting guidelines to curtail sprawl. 

The TPSs translate the DP vision into action. These TPSs use a land-pooling 
mechanism of one to two square kilometers, employing participatory planning to 
design, finance, and deliver integrated infrastructure and social services while creating 
mixed-use extensions to the city. This enables local bodies to anticipate and steer 
metropolitan urban growth through a close collaboration with peri-urban land owners 
and negotiation with other stakeholders. Under its 2011 DP, Ahmedabad is crowding in 
density by integrating transportation networks, making space for mixed land use, and 
developing peri-urban infrastructure, such as the Sardar Patel Ring Road, a beltway 
developed by aggregating nearly 100 town planning schemes. Ahmedabad’s DPs and 
TPSs work hand in hand to create their own metropolitan integrated planning process, 
which has the demonstrated benefit of integrated planning that delivers compact urban 
growth while meeting the social and economic aspirations of its citizens (Figure 10).

Figure 10. Making 
space for high-density 
mixed land use and 
integrating peri-
urban expansion by 
replicating contiguous 
town planning 
schemes (Ahmedabad)
Source: Author. 

Ahmedabad India
City Development Plan overlaid 
with Town Planning Schemes

Scaled up by contiguous 
replication—Right-of-way for a 
76-kilometer-long ring road (beltway)  
was acquired through aggregation of 
town planning schemes. Urban 
policymakers utilized about 100 Town 
Planning Schemes to serve site and 
service needs of 1.5 million people.

Ring Road (60 meters wide) 
Town Planning Scheme

How can such solutions be 
adapted for other regions?

City-wide solution
Sum greater than parts
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CASE 2. AMMAN, JORDAN

Integrating climate action with transit and refugee housing

Idea in brief: Comprehensive climate action builds on urban densification, recent 
transit corridors, and historic housing of forced migrants by utilizing participatory 
integrated planning and informal settlement upgrading near job centers.

Amman’s model offers a metropolitan integration model that integrates downtown 
revitalization, peri-urban site and services, transit, and deliberate decarbonization in 
a three-step solution. First, the city integrated a million refugees through participatory 
site and services projects and by incentivizing downtown home owners to build addi-
tional rooms in existing homes for rental accommodation. This allowed for increasing 
density in the core city while socially accommodating marginal groups near job centers. 

Second, with new bus rapid transit lanes the city is stitching together a mosaic 
of higher-density downtown areas with its urban periphery, building cross-bound-
ary transit, and curtailing sprawl along metropolitan growth corridors. 

Third, to maximize its efforts to decarbonize, Amman has prepared a com-
prehensive climate action plan that addresses issues of energy efficiency across 
a wide range of urban systems—energy, water, transport, buildings—while 
expanding public open space (Figure 11).

Figure 11. Scaling up 
decarbonizing with 
climate action plans 
and new BTRs, on 
foundations of socially 
inclusive housing and 
core city revitalization 
(Amman)
Source: Author.

1 Downtown housing densi�cation to 
accommodate refugees near jobs.

2 Bus Rapid Transit network to connect high-density 
urban areas along growth corridors.

3 Decarbonizing with compressive climate action plan. 
Visioning utilized various urban growth scenarios to 
pick low-carbon pathways.

Peri-urban participatory 
site and services projects

City core
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CASE 3. BANGALORE, INDIA

Crossing boundaries to integrate core and periphery

Idea in brief: Metropolitan areas can sequence integration across administrative 
boundaries for an infrastructure system followed by cross-sectoral integration, or 
the other way around.

Bangalore illustrates how a “pancake stack” of metropolitan service delivery 
areas, which crossed administrative boundaries but were not coordinated across 
infrastructure sectors, can offer integrated planning solutions. Metropolitan Ban-
galore utilized pooled financing to expand networked water and sanitation services 
to eight municipalities on the urban periphery. The older system of uncoordinated 
services formed a barrier to achieving environmental conservation, efficient urban 
development, and effective metropolitan administration. These separate metropol-
itan-wide supplies of energy, water, sanitation, and urban development governance 
services are now being harmonized and coordinated using new mapping platforms, 
metropolitan development plans, and governance reforms.

Cities can integrate the periphery and the urban core in different ways. Ban-
galore’s approach to revitalizing the downtown (city core) is an experiment with 
citizen-led street design to re-engineer pedestrian sidewalks and enhance last-mile 
connectivity to mass transit, in an effort to decarbonize mobility and crowd in 
density. Locally known as TenderSURE, these non-networked mobility solutions are 
financed by the state government and implemented by private contractors through 
a competitive bidding process. Road design integrates engineered solutions for 
energy systems (gas ducts and electricity cables), water supply, sewerage, stormwa-
ter drains, transport (walking and cycling paths), and public space (Figure 12).

Figure 12. 
Metropolitan pooled 
financing and 
citizen-led street 
design for density 
and decarbonization 
(Bangalore)
Source: Author.
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Metropolitan pooled �nancing and citizen-led 
street design for density and decarbonization. 
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CASE 4. DAMMAM, SAUDI ARABIA

Decarbonizing by metropolitan densification and national 
diversification 

Idea in brief: In a resource-rich economy, a mosaic of federally or privately funded 
mega-projects—ports, housing, coastal resorts, defense, education, industrial 
parks—can be spatially and sectorally integrated with transport infrastructure and 
can decarbonize by utilizing vacant land for densification and introducing mass 
transit systems.

City planners in Dammam combined integrated planning with incremental 
implementation through a series of development plans that set growth priorities 
and establish future development limits, particularly in the desert context, to 
prevent high-carbon-intensity sprawl. Concurrent with oil-production-related 
rapid urban expansion, the integration process began with the identification of 
growth centers, like neighboring towns, and connecting them along the coast. 
This metropolitan integration was then scaled up to the province level, and 
then along the Gulf internationally, utilizing transportation infrastructure and 
coastal mega-development projects. 

To expand global environmental benefits, Dammam has plans to introduce 
mass transit, and it is incentivizing urban densification to balance the compet-
ing demand for fertile agricultural land and sensitive marine ecosystems at the 
metropolitan level. Nationally, policymakers are decarbonizing by diversifying 
the economy, growing non-oil segments like cultural heritage and sustainable 
tourism (Figure 13).

Figure 13. 
Decarbonizing 
by metropolitan 
densification 
and national 
diversification
Source: Author.

Dammam
City of Megaprojects—decarbonizing by metropolitan densi�cation 
and national diversi�cation.

Urban growth 
boundary

Desert

Sea

Mega– 
projects

Vacant lots for 
future densi�cation

Future mass transit 
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CASE 5. DAR ES SALAAM, TANZANIA

Participatory watershed-level integrated planning

Idea in brief: Policymakers can utilize participatory approaches to integrated 
planning—such as equity planning—to overcome cross-sectoral challenges of 
housing, basic service provision, rapid urban expansion, flood management, and 
watershed conservation, or exclusionary top-down planning.

Dar es Salaam utilized participatory planning to tackle extreme flooding, 
environmental degradation, and housing for the urban poor at a river-basin 
level. This model combines the experience of earlier government-led spatially 
restricted integrated planning, which had been done at sites scattered across the 
city, with a carefully designed approach to integrate horizontally across sectors 
while blending bottom-up participatory processes for decision making. 

Urban planners held workshops at the design stage involving key public institutions 
and civil society, including those directly affected by floods, followed by private-sector 
consultations at a later stage to avoid land speculation. This participatory process 
posed challenges to obtaining swift buy-in from national institutions and private-sector 
actors, given their respective concerns over fiscal allocations and commercial returns 
on investment. Options to scale up require adopting a nested approach to solutions 
that combines national policy making with regional programs, reinforces local-area 
interventions at the project level in the city, and diversifies stakeholder engagement to 
include a pragmatic view of financing arrangements (Figure 14).

Figure 14. Nesting 
strategic projects 
within regional 
programs reinforced 
by national policy 
(Dar es Salaam)
Source: Author with inputs from 
MaryGrace Lugakingira, Amy Faust,  
and Maria Pomes-Jimenez.
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Tanzania’s Sites and Services Program 
(1978–1984) responded to rapid growth of 
unplanned urban development by 
providing 12,500 surveyed and serviced 
plots in ten neighborhoods of Dar es 
Salaam as part of a multi-city national 
program. While initially dismissed as 
unsuccessful, sites and services project 
locations evolved into better quality and 
integrated neighborhoods.  

Authorities identify conservation zones—like 
forests and �oodplains—and direct urban 
expansion to safer areas by securing public 
right of way for infrastructure, open spaces, 
and institutions.

Decision makers can manage urban expansion on the 
metropolitan periphery by learning from these historic 
neighborhood-level successful sites and services 
integrated approach.  For policymakers seeking 
metropolitan integration this serves the twin purpose of 
preventing sprawl and avoiding laying high-cost 
infrastructure a�er the built-up area has expanded.  
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CASE 6. MEDELLIN, COLOMBIA

Pooled financing and citizen-led street design for density and decarbonized 
mobility

Idea in brief: Cities can decarbonize by utilizing renewable energy supply and 
electrifying urban systems while scaling up neighborhood integrated solutions to 
benefit neighboring towns within the metropolitan cluster.

Medellin’s model of metropolitan integration offers policymakers examples 
of how successful integrated solutions replicated at the neighborhood level can 
be extended to the metropolitan scale. Medellin’s power and water supplies 
both depend on dammed reservoirs with hydroelectric plants (locally known as 
EPM—Empresas Publicas de Medellin), and because the city owns the utility it 
has been able to finance urban innovation with the EPM dividends paid by EPM 
of about 80 to 100 million dollars each year.

Medellin offers a rare insight into how a metropolitan agglomeration can 
decarbonize urbanization utilizing renewable energy supply, electrifying 
urban systems such as light rail and gondolas, and seeking efficiency in urban 
systems—ranging from building energy efficiency to compact urban develop-
ment. This model illustrates the possibility of decarbonizing the entire energy 
supply chain, not just electrifying or making efficiency improvements in a 
city’s energy use (Figure 15).

3

2

1

Medellin
Somos10—Integrating Ten Municipalities into One Metropolis.

Medellin holistic neighborhood 
integrated model: Developed 
favelas, extending access to jobs 
with iconic cable cars linked to 
metro rail, outdoor escalators, 
libraries, health clinics, schools, 
multi-purpose community 
centers, and safe public open 
spaces. Communities participate 
in the planning and the city 
ensures inter-agency 
coordination. Somos 10

Medellin is extending its integrated planning 
success to the metropolitan scale by sharing 
resources with 9 neighboring municipalities, 
collectively planning and �nancing land use, 
energy supply, multi-modal mobility, and 
environmental conservation within its watershed.  
The joint metropolitan body collectively bargains 
with national agencies to �nance common 
interest projects and programs.

Decarbonized 
Dollars Policymakers 
�nance integration 
with pro�ts from a 
renewable energy 
utility owned by the 
city.

Multi-sector 
utility provides 
integrated 
services including 
decarbonized 
power.

Figure 15. 
Decarbonized 
dollars for scaling 
up neighborhood 
integration to 
the metropolitan 
municipal cluster 
(Medellin)
Source: Author.



54 | GREATER THAN PARTS

CASE 7. MEXICO CITY, MEXICO

Megalopolitan integration to combat black carbon

Idea in brief: The crisis of the commons can unite deeply divided urban authorities, 
and even fragmented metropolitan areas may have been well integrated in the past. 

In recent decades, two common threats—the crisis of air pollution and the risk 
of earthquakes—led Mexico City to devise an integrated, multi-sectoral, cross-ju-
risdictional megalopolitan response. Historically, metropolitan Mexico City 
planned integration in anticipation of built-area expansion as the lake city was 
drained by canals and linked with bridges, light rail was installed, and the urban 
grid expanded. Eventually, rapid sprawl gave way to fragmented urbanization. 

Severe air pollution has led urban authorities across the megalopolitan region 
to take joint action in collaboration with the federal government, successfully 
integrating policy and planning to build and sustain environmental regulations 
through a programmatic approach locally known as ProAire, which is now in its 
fourth phase. The diversity of measures introduced in phases included regulating 
toxic industrial pollutants, restricting car use, expanding light rail, and building 
Latin America’s longest bus rapid transit systems. Phase four of ProAire (2011–
2020) implemented 89 measures with 116 actions clustered in eight strategies, 
ranging from science-to-policy support and advocacy to urban energy efficiency, 
electrification of public transport, installation of more than 150,000 catalytic 
converters, bike-sharing, reforestation, and expansion of public open spaces. 

These efforts have improved urban air quality and reduced carbon dioxide 
emissions from urban transport by millions of tons. A dedicated metropolitan 
fund, which started with federal grants, was followed by a gasoline tax, among 
other experiments with taxes, fees, and grants. The fund is overseen by an 
independent technical commission and incentivizes collaboration between 
agencies and across administrative boundaries (Figure 16).

Figure 16. How 
municipalities within 
one of the world’s 
largest metropolitan 
agglomerations 
collaborated to 
improve air quality 
despite the odds 
(Mexico City)
Source: Author.

Mid-20th century urban expansion vastly exceeded planned 
periphery, with  fragmented jurisdictions competing for resources. 

Common threats of air pollution or post-earthquake response have 
o�ered a push for integration in an otherwise institutionally 
fragmented mega-metropolitan area. 

21 3
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Ancient Aztec 
city on a lake 
linked islands 
with bridges 
and boats 

Colonial city expansion was enabled 
by canals to drain lake, planned grid 
extensions beyond built-up areas, 
and build railways to integrate 
neighboring settlements 

Post-independence city expansion 
enabled by further draining of the 
lake, expanding rail networks 
regionally, and extending city 
beyond built up areas.
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CASE 8. SEMARANG, INDONESIA

Clustering and connecting locally championed metropolitan solutions

Idea in brief: Cities can opportunistically cluster urban regeneration and greenfield 
projects in phases along major linear infrastructure projects that combine commercial 
opportunities with environmentally beneficial and socially inclusive development.

Semarang metropolitan area comprises the primate Semarang City, built in a river 
basin and five surrounding local governments. The case study provides an example 
of how linear infrastructure development—flood canals—can catalyze follow-on 
development. Semarang’s urban policymakers seized the first canal project to cluster 
integrate multi-sectoral cross-jurisdictional solutions around the infrastructure. 
Urban planners combined revenue-generating local economic development, such 
as creating a central business district and tourism destinations, along with social 
inclusion projects of slum upgrading and environmental conservation. Elements of 
this innovation have been replicated in Semarang along a second flood canal. Conser-
vation measures included integrated coastal zone management to anticipate sea-level 
rise, land subsidence, tidal flooding or storm surge, and protection of biodiversity.

Such approaches offer urban policymakers opportunities to mobilize financing as 
well as engage a broader community of national and local government, private-sec-
tor, and community actors. Over the longer arc of time, Semarang’s experience 
indicates that gradual decentralization has expanded the opportunities for bottom-up 
metropolitan-led integrated solutions, opening space for private and community 
action (Figure 17).

Figure 17. Incremental 
developments 
that integrate 
revenue-generating 
commercial 
development along 
with projects with 
environmental and 
social benefits
Source: Author with input from 
Lincoln Lewis.
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1700–1950s
COLONIAL CENTRALIZATION—
colonial planners (bottom-up, with 
top-down approvals). Dutch 
administration’s hub in Semarang 
controlled central Java; early projects 
included local government proposed 
solutions, including social integration 
and community health improvements.

1950s–1999
CENTRALIZATION—national planners 
(top-down, gradually enabling 
bottom-up). Central government-led 
master planning and the initiation of the 
Kampong Improvement Program—
a national slum upgrading program 
leveraging community engagement to 
facilitate neighborhood infrastructure 
improvements.

1999–2010
DECENTRALIZATION—national 
programs with local collaboration 
(nurturing bottom-up). Increasing 
community empowerment, including 
second phase of slum upgrading, 
initiation of bus rapid transit, and 
the commencement of the West 
Flood Canal project—enabling the 
eventual clustering and connecting 
of follow-on projects along the canal 
infrastructure.

2010–present
NEW AUTONOMY—intensifying 
decentralization, moving more from 
sectoral to integrated planning 
(bottom- up). Local government 
shares project development roles 
with national government agencies, 
and Semarang City participates in 
international platforms and takes 
initiative to coordinate 
metropolitan; more integrative 
spatial planning, third iteration of 
slum upgrading, East Flood Canal 
project, thematic responses to 
climate change promoted, and 
leveraging of public-private 
partnerships (PPP). 
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CASE 9. SHENZHEN, CHINA

Rail + property for transit-oriented development

Idea in brief: Cities can integrate in phases, utilizing a combination of national 
strategic economic development programs, such as the expansion of special 
economic zones or industrial parks, and metropolitan infrastructure initiatives 
like mass transit. 

Shenzhen scaled up its successful Special Economic Zone’s integrated plan-
ning by incorporating adjoining urban areas into one metropolitan region. The 
city is stitching together fragmented super-sized urban blocks with an extensive 
metro rail network financed by a rail plus property (R+P) model that integrates 
transport, real estate, and land development. 

The city collaborates with its metro rail authority to jointly profit from 
increases in property value along new rail lines. Metro rail auctions real 
estate development rights to private developers around train stations to 
maximize revenue. High-intensity development around the metro has the 
added benefit of cutting down the use of carbon-intensive cars and reducing 
sprawl (Figure 18).

Figure 18. Rail plus 
property (R+P) for 
transit-oriented 
development, building 
on an expanded 
special economic 
zone (Shenzhen) 
Source: Author.

Shenzhen 

Learning from Hong Kong SAR China's 
low-fare yet pro�table metro model, 
Shenzhen has scaled up Rail plus 
Property development as a means to 
�nance an extensive rail network.

Successful Special Economic Zone 
area expanded to include 
surrounding administrative areas

Original 
Special Economic Zone

Pearl River Delta Metropolitan Region

Sea

Phased integration
Rail plus Property (R+P) for Transit-Oriented Development builds on a successful 
and incrementally expanded special economic zone.
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COMMON THEMES

Among the common themes that emerge from these models, it is evident that 
change can occur gradually, or it can be motivated by an external shock, or even 
enabled through technical analysis. Following are three key takeaways: 

1. Radical incrementalism—Successful integration can start small and 
crowd in multiple innovative solutions over time. Cities can succeed 
with larger-scale integrated planning solutions, such as in the case 
of Semarang, Medellin, or Ahmedabad, which all began with smaller 
initial efforts that grew over time.

2. Shock as therapy—Responding to common concerns can help 
overcome fragmentation, and external shocks can help overcome 
barriers of fragmentation. Mega-cities like Shenzhen, which are 
internally fragmented with mega-blocks, or those like Mexico City, 
which are fragmented along their peripheries, can overcome these 
divisions by galvanizing in response to common shocks. Examples 
of such shocks include the opening up of the Chinese economy, 
the growth in severe air pollution and congestion, floods, and 
post-earthquake reconstruction.

3. Metropolitan analytics—Newer and more accessible data sources, 
ranging from satellite imagery to user-generated open street maps, 
may allow for overcoming jurisdictional fragmentation. This can be 
embedded in traditional planning tools and data collection methods, 
such as those observed in the experience of diverse cities such as 
Amman, in its modeling of urban growth scenarios, and Dar es Salaam, 
in its adoption of a participatory approach to integrated planning at the 
river-basin level.

In some cases, such as Ahmedabad, Dammam, Dar es Salaam, and Medellin, 
there is an intentional effort to achieve integrated planning. In other cases, 
such as Amman, Bangalore, Mexico City, and Shenzhen, external shocks, 
civic action, or other motivations unintentionally or indirectly resulted in 
spatially and sectorally integrated solutions. Whether or not integrated 
solutions were intentional, achieving environmental benefits like decarbon-
ization outcomes associated with these integrated approaches requires a 
deliberate approach. 
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Figure 19. Adopting 
decarbonizing urban 
pathways requires 
deliberate choices
Source: IPCC 2018.

Integrated planning has economic, 
social, and environmental bene�ts.  
But, to decarbonize urbanization 
requires deliberate choices.
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THE SCALE-UP OF GLOBAL ENVIRONMENTAL BENEFITS 

The experience of urban actors reveals that integrated planning can deliver 
environmental, social, and economic benefits. However, to deliver the 
broad GEBs of deep decarbonization, policymakers need to make deliberate 
choices (Figure 19). Such efforts include jointly addressing the priorities 
of Multilateral Environmental Agreements (Annex E), SDGs, the New Urban 
Agenda, and the Paris Agreement in three emerging programmatic areas for 
most cities.
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DECARBONIZING URBANIZATION PATHWAYS

Metropolitan power brokers are scaling up the GEBs of decarbonizing urbanization 
in three ways: by demanding decarbonized energy, electrifying urban systems, and 
pursuing urban efficiency.19 The strongest policy levers that urban actors have for 
delivering urban efficiency are those that can be used to optimize land utilization, 
shape urban morphology with building design and density, and recalibrate infra-
structure systems. This report adopts a “grounded theory” approach to exploring 
how cities may scale up decarbonization. That is, instead of starting by prescribing 
normative standards for achieving decarbonization, the report presents actions that 
cities in both developing and developed countries are taking to mitigate and adapt 
to climate change.20 Through an extensive and iterative process, the actions of cities 
were tagged and categorized into an inventory of existing solutions (see Annex D 
tables for a complete list of examples).

Some urban actors are adopting a multi-sectoral urban emissions mitigation 
approach through holistic GHG emissions drawdown plans. Many other cities 
begin with tactical quick wins—fragmented technological interventions in single 
sectors—with the potential to scale up. Cities are adopting strategic actions in 
four broad categories: 

1. Reduction in energy use in public services and utilities. This is 
achieved through a combination of renewable electricity generation, 
energy audits of municipal utilities, and energy use as performance 
measures; as well as energy efficiency improvements in electricity 
distribution, street lighting, district heating, and water supply comple-
mented by financial instruments to attract private-sector investments in 
urban energy efficiency projects.

19  A vast coalition of sub-national climate actors including over 10,000 cities and 240 regions. The Non-State Actor Zone for 
Climate Action, UNFCCC’s global climate action portal, has recorded over 17,000 actors—ranging from countries, regions, and cities, 
to companies, investors, and other organizations—representing more than 26,000 commitments to act on climate change (https://
climateaction.unfccc.int/).
20 These city actions draw on the World Bank operations database as well as the peer-reviewed Urban Climate Change Research 
Network’s case study database of over 120 cases.
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2. Reduction in the carbon footprint of buildings and businesses 
utilizing localized carbon markets, such as through a citywide GHG 
emissions’ cap-and-trade system and GHG emissions inventories 
and performance tracking. This approach includes promoting ener-
gy retrofits in existing buildings and energy efficiency measures in 
new construction. 

3. Reduction in the energy use of urban transportation and limitation 
of car use, through the expansion of integrated urban and transpor-
tation planning, holistic life-cycle-focused public transit expansion, 
and the encouragement of non-motorized transport and walkable 
neighborhoods.

4. Reduction in emissions from solid and liquid waste, which is 
achieved through the consolidation of waste management practices 
and includes materials recovery, composting, and undertaking 
waste-to-energy projects. Wastewater-treatment-related reductions 
in energy use also contribute, as does renewable gas generation from 
wastewater and biowaste.

To complement these mitigation priority measures, cities are utilizing strategies 
that offer the co-benefits of adaptation with mitigation. These efforts focus on 
adapting to evolving climate impacts and risks at the local level while simul-
taneously lowering GHG emissions (see Table D2 in Annex D for a listing of an 
inventory of co-benefits). 

A survey of city actions around the world reveals that urban authorities 
are setting targets and utilizing externally verified sustainability progress 
reporting. Many cities are combining nature-based solutions with physical 
infrastructure development, for example combining urban development 
regulations with wetland preservation and redevelopment, ecosystem ser-
vices, cool roads and roofs, and storm- and groundwater supply and reuse. 
Many are also using urban resettlement to move populations away from 
high-risk floodplains or steep hill slopes that need reforestation. Likewise, 
in response to extreme heat and the accompanying high-energy demand for 
cooling, cities are reprofiling power distribution systems with renewable 
energy supply, adopting cross-sectoral climate action programs that blend 
high-density development with car-free zones and green building standards, 
or using less energy-intensive building materials to build retrofits for 
disaster-risk mitigation.

These decarbonization efforts may be accompanied by inclusive urban adap-
tation and resilience-building measures, which utilize nature-based solutions 
along with traditional hard infrastructure and policy interventions (Rosenzweig 
et al. 2018; Coalition for Urban Transitions 2019). Likewise, emphasis should 
be laid on the biodiversity conservation implications of urbanization. These 
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issues have been extensively dealt with in other reports; for example, in 2012 
the Secretariat of the Convention on Biological Diversity conducted a global 
assessment of the linkages between urbanization, biodiversity, and ecosystem 
services (CBD 2012). 

Nevertheless, it is worth underlining that ecosystem conservation is as 
urgent a need as other, more direct decarbonization efforts. Recent research 
has assessed that, worldwide, the projected urban expansion of 423 cities will 
encroach upon biodiversity-rich ecosystems. The peri-urban expansion of these 
hotspot cities is projected to directly compete with endangered species’ habitats 
for land as built-up areas grow (Weller, Drozdz, and Kjaersgaard 2019). In short, 
urban policymakers and other actors of influence need to take proactive steps to 
shape peri-urban landscapes and manage urbanization to safeguard endangered 
species and their habitats, or else expanding urbanization is likely to accelerate 
species extinction.

While each of these priorities is being tackled independently in a few 
places with disparate investments, the potential for gains can be greatly 
amplified by utilizing synergies from an integrated urban plan and invest-
ments (Figure 20). Furthermore, the need to promote synergies in delivering 
both development and global environmental benefits can in this way be 
met. Hence, the GEF approach is to promote integrated and holistic urban 
planning that aligns multiple priorities for the long-term sustainable and 
resilient growth of cities. 

Figure 20. The 
How and What of 
transforming cities 
for prosperity, equity, 
and sustainability
Source: Adapted from Coalition for 
Urban Transitions 2019.
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Call to Action
The 30-year climaTe draWdoWn clock is ticking, and cities across the world 
must respond to the urgency of now (IPCC 2018).21 This report amply illus-
trates—and in conclusion recommends—a convergence, replacing fragmented 
approaches to decarbonization by steering urbanization with integrated 
planning. The nine metropolitan cases indicate that cities in developing 
countries tend to focus on a handful of sectors. Many initiatives are emerging 
with metropolitan-wide support, and some of them have a sustainability focus. 
However, most of them do not uniformly address and monitor the key global 
environmental concerns of climate change mitigation or adaptation. Existing 
approaches to promote integration are also limited in both scale and scope. 

There is significant potential for metropolitan integrated planning to be 
carried out so that the various initiatives incorporate decarbonization and build 
deep resilience more systematically and more consistently. Doing so will require 
a harmonized set of monitoring indicators to leverage the benefits of a coordi-
nated and shared sustainability vision. Outlined here are three actions to serve 
as guiding principles for steering urbanization in this direction. 

SET AMBITIOUS GOALS.

Envision a 2050 zero-carbon metropolis focus on decarbonization.
1A. Aim to achieve a net zero-carbon metropolis by 2050. Utilizing available 

decarbonization measures, in addition to optimizing density and land markets, 
cities in partnership with their national governments can reduce 90 percent 
of their carbon emissions by 2050 with actions in four key areas of transport, 
buildings, construction material, and waste. The combined net present value 
proposition of these measures would be about $24 trillion (Coalition for Urban 
Transitions 2019).

21 The Intergovernmental Panel on Climate Change (IPCC) notes that emission pathways and system transitions consistent with 
1.5°C global warming require global net anthropogenic CO2 emissions to reach net zero around year 2050 from 2010 levels.
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1B. Make decarbonization the overall objective of integrated planning. The truth about 
integration is that it can deliver a variety of outcomes with varying economic, social, 
and environmental benefits.22 All of these benefits are important in their own right; 
however, the benefits of decarbonization depend the most on successful integrative 
planning. Deliberate effort for decarbonization requires tackling three main elements: 
decarbonizing energy, which typically requires national or regional governments to lead 
as cities install or demand renewable energy supply; electrifying urban systems, which 
requires a joint effort by local and higher levels of government; and seeking efficiency in 
urban systems, which can often be led at the metropolitan or municipal level.

DEPLOY METRO DIAGNOSTICS AND DIALOGUE. 

Support work on urban sustainability action plans and indicators with state-of-
the-art spatial tools. Spatial analytics can help diagnose fragmentation, offer 
opportunities to identify areas for integration, and enable dialogue to develop 
evidence-based policy making.

2A. Diagnose the metropolitan agglomeration using before-and-after mapping 
and planning tools to reveal coordination possibilities. Use evidence-based spatial 
planning that employs radical incrementalism, an iterative process of data-driven 
design and performance-based feedback loops23, in working out the broader 
decarbonization vision. Two promising actions are densifying the existing un-
der-utilized urban built space in the city and shaping a deliberately denser urban 
expansion.24 The latter requires enabling peri-urban coordination by securing the 
public right-of-way or laying the infrastructure grid before urban growth occurs.

22 Policymakers need to navigate trade-offs between these competing goals and prioritize solutions that offer synergies. For 
example, access to basic services and location of key employment centers need to be considered when making decisions on 
strategic densification or expansion. A major challenge for policymakers is that spatial planning in metropolitan areas is rarely 
aligned with economic development planning—standalone Special Economic Zones and industrial or office parks in peripheral 
areas—that then attract housing development and become mini-cities of their own. Similar spatial coordination is required 
when mega infrastructure projects like airports create new development corridors radiating from the primate city to the 
metropolitan periphery.
23 Such an iterative and incremental approach, known as scrum, is increasingly utilized in agile business product development 
protocols. The approach avoids the sequential approach and instead utilizes intense interdisciplinary collaboration among 
experts, with frequent client feedback.
24 These approaches need to be adapted for some metropolitan areas that have polycentric configurations with downtown-like 
urban core characteristics embedded in their metropolitan periphery.
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• Densify the core—Seek practical solutions to enhance livable and healthy 
dense urban development. Slums need open space, but most cities have 
ample vacant and under-utilized urban land that presents opportunities 
to be optimized with enhanced density. Crowd in built-up areas linked 
with mass transit and other key urban systems, whether focused on 
commerce (e.g. mega-projects or central business districts), culture (e.g. 
revitalizing areas with adaptive reuse of old industrial or heritage zones), 
or the commons (e.g. development along rivers, lakes, canals, or coasts).

• Grid before growth on the periphery—Plan proactively to secure the 
public right-of-way and service land in anticipation of urban expansion, 
utilizing mixed land use and density at the urban periphery. 

2B. Dialogue—Seek coordination or coalition. Whether the approach is 
bottom-up or top-down, develop networked hierarchies among fragmented 
multi-municipal administrative arrangements or new hierarchical networks of 
a consolidated metropolitan authority. Mobilize diverse stakeholder groups to 
deliberately aim for and act on net zero carbon development at the metropolitan 
scale by asking the right questions. Build and sustain a “coalition of the will-
ing”—which may take different forms in different metropolitan contexts.25 

BE PRAGMATIC ABOUT FINANCING AND LOOK FOR SYNERGIES.

3A. The mosaic of integrated planning can happen in multiple ways, but what 
many models have in common is that they enable density, diversity, and dollars. 
Plan with an eye for opportunistic aggregations, using a radical incrementalism. 
While deregulation and decentralization may offer an enabling environment, 
cities have many options for navigating existing institutional arrangements and 
policy environments to achieve integrated solutions. Treat both density and 
diversity as opportunities: 

• Density of people: Clustering administrative areas allows metropolitan 
agglomerations to offer a greater value proposition to people than their 
constituent parts can offer without integration. Higher population 

25 A key consideration of such coalition-building is engaging powerful economic interests and national and regional 
governments that often drive the economic development plans and investments in spatially uncoordinated arrangements.  

3
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density in cities is associated with lower carbon intensity per person, 
higher innovation, and higher productivity, including lower unit costs 
of critical infrastructure provision. While the ongoing COVID-19 pan-
demic response focuses on the costs of population density, experience 
of cities suggests in the long-run, even major shocks such as pandemics, 
wars (Davis and Weinstein 2002), hurricanes, and other disasters, have 
not altered the spatial clustering of economic activity-indicative of the 
lasting benefits of density and integrated solutions.

• Diversity of urban functions: Thinking of interconnected solutions for 
diverse urban systems, such as different infrastructure services (trans-
port, water, energy, waste), variety of land uses (residential, commercial, 
industrial, recreational, and conservation areas), and variety of 
stakeholders (private, public, civil society), makes it possible to enhance 
the value proposition of metropolitan integrated planning, including 
economies of scope—or lower costs associated with joint production. 

3B. Mobilize finance through combined sources. Ideally, financing should be 
approached through a combination of intergovernmental transfers, own sources 
of revenue (ranging from local taxes and fees to derivatives from urban land 
values), and crowding-in of private participation or borrowing from the market. 
This pragmatic combination of resource mobilization should be calibrated to 
work in the moment and can evolve over time from mainly national, to local 
and public, to private and the like. Establishing prerequisites for horizontal 
coordination of nationally funded investment programs offers a strategic fiscal 
lever to enable cross-sectoral integration for many cities. 

3C. Seek synergies among traditionally fragmented themes. Break sector silos 
strategically and cross boundaries to collaborate on issues of collective interest, 
even as municipalities may compete against one another to attract private 
investments. Seek to bridge natural and human systems26, while striving to meet 
decarbonization goals within a broader context of achieving sustainable devel-
opment that balances equity and efficiency with environmental outcomes. 

26 Such as nature-based solutions and building resilience through adaptation to external shocks such as climate-change-related 
extreme events. 
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Annex A. Toward a 
Theory of Change
THREE-STAGE PROCESS LOOP FOR  
SUSTAINABLE CITIES DEVELOPMENT 

This susTainaBle ciTies model recommends a three-stage iterative loop for 
achieving coherence in metropolitan decarbonization actions (Figure A1) 
accompanied by a step-by-step guide to building more sustainable cities 
(Box A1).

Stage 1: Dialogue. In this learning stage, cities seek inspiration and explore 
solutions through peer-city visits; build consensus among metropolitan 
actors; acquire inputs from key national and local implementing agencies; and 
dialogue with key urban stakeholders and neighboring cities. 

Stage 2: Diagnostic. In this analytical stage, cities utilize a two-step 
protocol to evaluate existing metropolitan investments and plan by 
developing and deploying core indicators to measure and map city 
sustainability performance. By aggregating data on existing investments 
and impacts and developing an evidence-based implementation plan to 
craft a sustainable city, additional benefits cascade—from city projects 
to leveraged co-financing for decarbonization, in turn leveraging broader 
public and private investments. 
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Figure A1. Investing 
in sustainable 
cities: from dialogue 
to diagnostic to 
operations

Stage 3: Implementation. In this investment stage, cities utilize a two-stage pro-
tocol to invest and implement high-impact sustainable urban policies, programs, 
and projects. With rare exceptions, existing visions are not comprehensive. Build-
ing consensus during Stage 1 will result in opportunities to leverage convergence 
at this stage, moving ideas from thought into alignment with action. 

Objective

Objective

Project Stage

Screening based on
commitment to Sustainable
Cities Vision

Screening based on feasibility
of investments for scalable
impacts

Learning phase
Cities seek inspiration
and explore solutions
through peer city visits.

Learn

Expression
of Interest

Activities

Outputs

Getting Started
1. Call for expression 
    of interest. 
2. Participating cities
    screened. 
3. National government
    agreement

Letter of commitment—
with resources, staff, and 
sustainability unit (in
office of long-term
planning). 

One year Two years One to ten years

Version 7, August 28, 2017

Co-�nancing
Value add

GEF-7 Grant
Value add

Core team prepares brief
report on data availability
and gaps.
Peer cities visited.

Sustainable city assessment
with issues, themes, and
sectors prioritized based on
compiled and benchmarked
indicators.

Sustainable city action plan
appraised and approved by
key actors—local+national.
Investment core team 
established.

Sustainable city action plan
based invesments approved.

Project implementation
monitored twice a year 
Implementation completion and 
results reported. 

1. Identify core-team. 
2. Initiate preliminary data
    collection. 
3. Learning cities travel to
    leading sustainable cities
    to explore solutions and 
    be inspired.

Core and
optional tasks to
be identi�ed

Pre-stage 1
encouragement
design and 
screening for
high-potential
impact cities

1. Map baseline data,
    actors, institutions—(a)
    set up working groups—
    make Tors; (b) Hire
    external experts. 
2. Assessment mission—(a)
    City-wide consultations
    with key stakeholders;
    (b) Prioritize key
    sustainability indicators
    —trade-offs using
    toolbox: CW, CURB, TOD, LVC.

1. Based on assessment, city
    experts consultatively
    develop action plan with      
    prioritized short, medium, 
    and long-term actions—
    policies, programs, and
    projects—with responsible
    actors, timelines, and
    associated budgets.
2. Detailed plans developed
    for high-priority sustainable
    cities impacts projects.
3. Action plan to be presented
    and endorse by key actors.

1. Investment + political econ
    feasibility assessed.
2. Project readiness for
     implementation in priority
     sectors assessed— political
     feasibility; engineering design;
     safeguards; et al. 
3. Effectiveness conditions
    agreed—finalize actions 
    prior to implementation. 
4. Project submitted for public
     or private investment
     approval. 

1. Implementation agency
    regularly reports on projects
    activities.
2. FM and procurement
    specialists monitor use of 
    projects funds.
3. Joint review and project
    progress for implementation
    status and results reports.
4. Joint project completion
    information jointly compliled by
    client and operations teams.

Preparation Baseline + Key Issues Actions, actors, timeline Investment Monitoring and Evalutation

Peer-to-perr
City Visit

Sustainability
Assessment

Sustainability
Action Plan

Negotiation,
Approval

Implementation,
Evaluation

Identify
Dialogue

Analytical phase
Cities utilize a two-step
protocol to evaluate existing
and plan.

Think
Prepare

Diagnostic
Investment phase
Cities and countries utilize a 
two-stage protocol to invest 
and implement.

Do
Implement

Operations

1 2 3 4 5 6

An interlocking transition—pre-investment
project preparation initiated in earlier stages 
and developed literatively.
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BOX A1. SEVEN STEPS FOR BUILDING SUSTAINABLE CITIES

Drawing on GEF’s Scientific and Technical Advisory Panel (STAP) 
guidelines, the following steps are offered to policymakers for enhancing 
integrated solutions by leveraging their ongoing and planned urban 
investments. This step-by-step approach follows what planning literature 
refers to as the rational comprehensive model. 

1. Diagnose before responding—Apply systems thinking at the 
metropolitan scale by addressing interconnected environmental, 
social, economic, and governance challenges across administra-
tive boundaries and infrastructure sectors with an eye toward 
resilience and transformational change. The cases of Ahmedabad 
and Medellin in this report offer examples. 

2. Plan pathways to decarbonize the metropolis by developing 
a clear rationale and theory of change to tackle the drivers of 
carbon-intensive urbanization through assessing assumptions 
and outlining causal pathways. This requires a deep, delib-
erate, but decisive focus on steering urbanization toward a 
zero-carbon time-bound goal (Figure 19). Adopt a pragmatic 
approach to integration by having a Plan B, so that if the 
desired outcomes do not materialize urban actors can reassess 
using alternate pathways. 

3. Evaluate trade-offs among options by assessing the potential risks 
and vulnerabilities of the key components of the system (such as 
the delicate balance between achieving environmental, equity, 
and efficiency goals), to measure the planned system’s resilience 
to expected and unexpected shocks and changes, and to gauge the 
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need for incremental adaptation or more fundamental transforma-
tional change, as observed in this report in the cases of Shenzhen 
and Mexico City.

4. Utilize adaptive implementation pathways. Devise a logical 
sequence of metropolitan-level integrated interventions, which 
is responsive to changing circumstances and new learnings, as is 
illustrated in this report by the cases of Dammam and Bangalore. 
Develop clear indicators that will be monitored to determine 
progress and success in achieving lasting outcomes.

5. Develop explicit plans and mobilize funding commensurate 
with the decarbonization actions, using high-quality knowledge 
management. This means including sustainable databases; 
simple, useful, and usable common indicators (as in Amman’s 
climate action plan); face-to-face consultations; and building up 
of stakeholder capacity. This is essential for ‘lessons learned’ and 
scaling up.

6. Apply exemplary stakeholder engagement, including with local 
communities, not just government officials, from inception and 
design through to project completion, as shown by the case of Dar 
es Salaam. This is crucial for building a coalition of actors, for 
identifying diverse needs, and for managing trade-offs. 

7. Allow flexibility in project preparation to accommodate the 
additional transactions costs and time required to tackle complex 
issues of cross-sectoral and cross-jurisdictional solutions through 
multi-agency teams. 

Source: World Bank, based on Bierbaum et al. 2018.
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National 
population 
(millions)a

National 
population 
growth rate (%)b

National 
population 
growth rate (%)b

National urban 
population  
(millions)a

City population  
(millions)

Annual average Annual average
2000–15 2015–30

Annual average

City population 
growth rate (%)

2015  
9.9 9.0 3.5

AMMAN
3.9 1.3

2004–15
6.3

2018
33.6 28.1 1.2DAMMAM 2000–18 2018–30

2.7 1.4
2004–15

3.2

2018
49.5 40.0 2.5MEDELLIN 1.2 0.7

2010–18
1.0

2018
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2010–18
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Population in the 
metropolitan urban 
agglomerationa

Population in the 
metropolitan urban 
agglomerationa

Population in the 
metropolitan urban 
agglomerationa

Population growth 
rate of metropolitan 
urban agglomeration

Population growth rate 
of metropolitan urban 
agglomerationaab

Population living 
in slums (%)

Annual average Annual average
2000–15 2015–30, estimated

2004 2004–15
2.4 4.0 4.3 4.9

2004 2015–40 2018
1.8 1.8 1.9 2.9 0

2010
2.7 3.7 3.9 2.1 1.0 25.0

2007
18.4 21.3 21.6 1.0 0.8 14.4

2011
4.8 7.1 7.6 2.6 2.4 4.5

2011
5.6 10.1 11.4 4.0 3.1 8.4

2010
2.3 5.1 6.0 5.5 5.0 67.0

2014
5.7 6.4

2015
6.6 11.3 11.9 3.6 1.7 0.0

Note: The data sources utilized by the dashboard were selected to optimize comparability between the cities and metropolitan areas. These sources may differ from those 
utilized by the metropolitan case studies and other analyses conducted within the report. NA = Not available.
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SHENZHEN
2018 2018 2018

1997.5 1997.5 6523
2000–14

3.0
2001–09

3.3

NA

SEMARANG
2018 2018 2018

373.7 4298.1 4816.7
2015
66.5

2000–14
1.1
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0.0
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3028
51.0

2000–14
4.3

2001–09
0.7

AHMEDABAD 2019 2019 2011
466.0 1866.0 11969.8

2017
46.2

2000–14
1.7

2001–09
0.1

MEDELLIN
2019 2019 2018

380.6 1166.9 6645.1
2019
50.1

2000–14
0.5

2001–09
0.1

AMMAN 2019 2019 2015
802.5 802.5 4984.4

2017
17.6

2000–14
1.8

2001–09
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DAMMAM 2015 2019 2018
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2016
5.6

NANA

MEXICO CITY
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2.8
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2000–14
0.4
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Year TypesData DataTerm TermTypesLimits Limits

Number of 
council as 
assembly 
representatives 
in the city

Type of city leader (elected, appointed, etc.) , term of appointment (years), and term limits (number)

2014
383.0

Elected

Mayor

5 years2

Elected 
2

5 years

2017

The secretary of municipal party committee
2019
50.0

Elected

Mayor

Elected
2

5 years 5 years

City Legislative Assembly

2016

2

2019
198.0

Elected

Municipal corporation (elected wing)

Elected by the 
councilors NA

21 years5 years

2019

Mayor

2019
192.0

Elected by the 
councilors 

Elected NA
22.5 years5 years

2019

Municipal corporation (elected wing) Mayor

2019
108.0

Elected Elected
22

5 years 5 years

2019

City and municipal council Mayor

2019
21.0

NA NAElected

1

Undefined 
(municipal 

council)
4 years

2019

Municipal council and mayor Mayor

2019
35.0

Elected

Mayor

AppointedNA NA
4 years4 years

2019

City council

2008
14.0

NA NA NA NA NAElected

4 years

2015

Municipal council

2019
66.0

Elected

1

Elected
43 years6 years

Legislative Aseembly of Mexico CityMayor

2019
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BANGALORE
0.06–0.56

2012 2015 2010 20192011
434.0 2.2 103.09.0

NA

DAMMAM

BRT is 
planned 

to operate 
in 2021

20182013 20192018
130.0219.06.1

NA NA

MEDELLIN 0.67
20162015 20152017 2017 2019

145.0257.3 1.340.0 28.0

SEMARANG 0.07–0.25
20122017 20172015
29.987.1 3.1

NANA

SHENZHEN 0.996
20182016 2016 2016 2018
44.018.2 52.0 610.0

2010
6.5

AMMAN
0.56

2009 2019 2019 20192008 2008
390.1 2.1 69.014.0 26.0

MEXICO CITY 0.317
20152017 20162017 2017 2019
64.0568.4 2.545.0 34.3

INFRASTRUCTURE AND ENVIRONMENT

Daily trips made 
by walking and 
cycling (%)

Daily trips 
made by public 
transport (%)

Car ownership 
rate in the city 
(per 1,000 
inhabitants)

CO2 equivalent 
emissions 
in the city 
(tonnes per 
capita)

Annual mean 
levels of fine 
particulate 
matter PM10 
(μg/m3) 

Average price of 
public transport ride 
(BRTS) in the city
US Dollar

DAR ES SALAAM 0.086–0.281
200620102010 2010 2019
64.073.057.0 28.0

NA

AHMEDABAD 2018 2010 2018
0.06–0.41

20172012 2012
125.4 1.2 161.012.0 46.0
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Average price of 
regular gasoline 
(per liter)

% of households 
with access to 
drinking water 
in the city

% of households 
with connection to 
sewage in the city

% of households 
with electricity 
connection 
in the city

% of households 
with internet 
access in the city

Average price 
of electricity for 
household consumers 
in the city (per 
kilowatt hour)

US Dollar

US Dollar

0.83
20182019

1.0

NA NA NA

2008
96.0

4.80
20172018

2.1
2018
97.8

2018
99.0

2018
98.1

2018
98.0

0.147
20172018

0.6
2018
97.2

2018
99.5

2018
66.8

2018
98.4

0.106
20192018

0.6
2018
76.0

2018
100

2018
63.1

2018
95.6

0.0967–0.139
20182018

1.0
2018
97.0

NA

2017
87.0

2018
100

0.11
20192019

1.4
2009
82.3

2009
99.8

2017
36.2

2017
99.7

0.042 (<75kw);  
0.051 (<75 &<140); 0.148 (>140)

20192018
1.1

2015
99.4

2015
99.8

2015
58.0

2015
89.4

0.043 (0–75 kwh);  
0.152 (0–75 kwh)

20182018
0.9

NA

2010
66.5

NA

2010
48.3

2020
0.06
2017

1.0
2011
65.0

2011
98.6

2019
50.1

2011
85.0
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ECONOMY AND PROSPERITY

GDP per 
capita in the 
metropolitan 
urban 
agglomeration

Unemployment 
rate in the city (%)

Proportion of 
total population 
under 20 years 
old in the city (%)

Life expectancy in 
the city (years)

% of country's 
GDP produced 
in the urban 
agglomeration

Gini coefficient of 
income inequality 
in the city

SHENZHEN
2018 2018 2018

26676.4 2.7 2.3
2014
0.5

2015 2015
13.4 82.6

BANGALORE 2018 2018 2018
9833.5 4.0 1.2

2011
67.0

2016
0.3

2011
30.2

DAMMAM 2018 2018 2018
23352.0 3.6 4.2

2013
0.5 36.0 73.8

2010 2018

DAR ES SALAAM 2011 2011 2014
850.3 14.2 21.5

2012
63.00.3
20182012

42.8

MEDELLIN
2015 2015 2018

5981.7 9.1 10.8
2017
78.2

2015
0.5

2018
24.9

MEXICO CITY
2017 2017 2018

19720.2 16.5 4.6
2016
76.2

2016
0.5

2015
27.3

SEMARANG
2016 2015 2017

6232.0 1.2 6.6
2017
77.2

2015
0.3

2018
30.9

AHMEDABAD
2017 2017 2011

9315.1 2.6 6.3
2011
88.3

2011
0.5

2011
34.2

AMMAN 2015 2015 2017
4300.5 47.9 15.0

2017
74.4

2010
0.4

2015
44.2

US Dollar
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Homicide rate 
in the city 
(per 100.000 
inhabitants)

Literacy rate 
of population 
ages 15 and 
above in the 
city (%)

2017
12.3

2015
97.4

Sources (pages 70—71, others provided based upon a compiliation of sources):

a  UNDESA 2018.

b  World Bank calculations based on UNDESA 2018.

c  IDOM calculations based on UNDESA 2018.

e  Ahmedabad Municipal Corporation. https://ahmedabadcity.gov.in/portal/jsp/Static_pages/demographics.jsp.

f  Department of Statistics. Jordan Population and Housing Census 2015, Table 3.1. Greater Amman Metropolitan.

g  Census 2011. www.census2011.co.in/census/city/448-bangalore.html.

h  Central Intelligence Agency, Library, The World Fact Book “Middle East : Saudi Arabia — The World Factbook - Central 
Intelligence Agency.” www.cia.gov/-library/publications/the-world-factbook/geos/print_sa.html.

i  National Bureau of Statistics Tanzania. www.nbs.go.tz/nbstz/index.php/english/statistics-by-subject/population-and-hous-
ing-census/844-tanzania-total-population-by-district-regions-2016. 
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Annex C. Case  
Study Summaries
Case 1. Ahmedabad, India
Scaling Up with Contiguous Replication of Town Planning Schemes

Case 2. Amman, Jordan
Comprehensive Climate Plans

Case 3. Bangalore, India
Crossing Boundaries to Integrate Core and Periphery

Case 4. Dammam, Saudi Arabia
City of Mega-Projects

Case 5. Dar es Salaam, Tanzania
Participatory River Basin Planning

Case 6. Medellin, Colombia
Somos10 --Integrating Ten Municipalities into One Metropolis

Case 7. Mexico City, Mexico
Megalopolitan Integration to Combat Black Carbon

Case 8. Semarang, Indonesia
Clustering and Connecting Locally Championed Metropolitan Solutions

Case 9. Shenzhen, China
Rail + Property for Transit-Oriented Development
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Swami Vivekananda Bridge, previously known as Ellis Bridge, was the first road connection 
linking the western and eastern parts of Ahmedabad across the Sabarmati River.

Ahmedabad, India
STRATEGICALLY LINKING TOWN PLANNING SCHEMES  
AT A METROPOLITAN SCALE TO FINANCE A COMPACT CITY

Highlights

1. The Ahmedabad Urban Development Authority (AUDA) was established 
to guide metropolitan-level development, however, rapid growth 
requires infrastructure coordination and managed expansion. Coordi-
nation between city and metropolitan authorities using a development 
plan, micro town planning schemes (TPS), and linked transport infra-
structure has achieved metropolitan scale spatial integration.

2. The TPS model can scale. Nearly 100 TPSs were aggregated into the 
76km Sardar Patel Ring Road project. An affordable housing zone along 
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the road, supported by a national program, has reduced congestion and 
housing pressure, while increasing connectivity and densities. 

3. Administrative boundaries are regularly revised to accommodate ex-
pansion while subsidized and serviced industrial plots planned by the 
state government further guide the city’s growth. The Bus Rapid Transit 
system (BRT) has already provided city-wide mobility in Ahmedabad; 
a metro link to Gandhinagar is expected to further unify this emerging 
metropolitan area.

4. The city has expanded its fiscal space through improved property 
valuation, tax coverage, and collection. Reorganizing land into accessi-
ble plots with integrated urban infrastructure has unlocked land value 
capture opportunities too. In 1998 it issued India’s first municipal bond 
without a state guarantee.

5. TPS use a participatory form of land readjustment to enable infrastruc-
ture expansion without land acquisition. These compact, mixed-use 
urban extensions contribute to relatively shorter average trips, limiting 
travel-based emissions, and curtail sprawl.  Market-driven incentives 
also encourage private developers to rehabilitate slums at higher 
densities.

Metropolitan Context

AUDA was established to guide metropolitan-level development. It includes the 
Ahmedabad Municipal Corporation (AMC) and its 146 surrounding villages. 
Ahmedabad’s rapidly growing population will almost double in the next decade, 
with the wider metropolitan area expected to become one of seven megacities 
in India by 2030. Unlike many other large cities, urban expansion has not 
been quicker than population growth, with density increasing across the 
agglomeration. Despite this, AUDA and AMC boundaries are regularly revised 
to accommodate expansion; roughly a fifth of the metropolitan population 
lives outside the city. Growth has been fueled by industrialization, shifting 
from textile manufacturing to pharmaceutical, chemical, and garment exports. 
Subsidized and serviced industrial plots planned by the state government 
helped shape the city’s growth, while job opportunities and improving living 
conditions drew migrant laborers from surrounding states. Being situated on 
a generally flat plain has allowed uninhibited urban growth radiating from the 
historic walled city. The city is increasing own-source revenue through improved 
property valuation, tax coverage, and collection. An expanded use of land value 
capture for financing urban development and encouraging density has been 
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particularly successful along bus rapid transit and metro corridors. However, 
the city covers less than half of its annual budget, with the rest mostly coming 
from federal and state transfers. Strengthening municipal finances has enabled 
the city to tap capital markets and in 1998 it issued India’s first municipal bond 
without a state guarantee.

Integrated Solution

The Gujarat Town Planning and Urban Development Act of 1976 requires 
defining a metropolitan “Development Area” for planning purposes. This 
needs to be revised every 20 years; with the municipal-level plan being revised 
roughly every 10. The metropolitan development plan alongside the TPS act 
as a masterplan for land use and infrastructure coordination. The plan guides 
metropolitan expansion, curtails sprawl, and incentivizes managed density. This 
includes market-driven incentives for private developers to rehabilitate slums at 
higher densities. 

TPSs, typically covering one to two square kilometers, are microplans drawn 
up in anticipation of urban expansion. Involving 100 to 250 landowners, land is 
reorganized into accessible plots with land (25–50%) set aside for infrastructure 
and public use. This approach reserves some land (5–10%) for AUDA and AMC to 
auction for residential or commercial use to fund activities and infrastructure. 
Participatory planning is used to design, finance (including accounting for 
land value capture), and deliver integrated infrastructure and social services. 
These compact, mixed-use extensions to the city contribute to relatively shorter 
average trips, ensuring almost half of all trips are non-motorized, thereby 
limiting travel-based carbon emissions. 

The 76km Sardar Patel Ring Road on the outer periphery aggregated nearly 
100 TPSs. Landowners participated in the public-private partnership, expect-
ing to benefit from increased land values. The development plan responded 
to rapid residential and industrial development by proposing more land 
and widening the road to four lanes. An affordable housing zone along the 
ring road, supported by a national program, has also helped relieve housing 
pressure. The road has increased connectivity, reduced congestion, and steered 
the metropolitan expansion.

The development of the Metro-Link Express between Ahmedabad and Gand-
hinagar to the north is expected to further unify this emerging metropolitan 
area. The BRT has already provided city-wide mobility in Ahmedabad, with the 
modal share for public transport almost doubling in the last decade. 
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Amman’s dense neighborhoods have rapidly absorbed refugees over several decades. Upgrades and transport 
infrastructure, such as along Al-Urdon Street shown here, have helped integrate these areas into the city’s fabric.

Amman, Jordan
HOW CLIMATE ACTION CAN BE STRATEGIC TO  
ACHIEVING HOUSING AND TRANSPORT RESILIENCE

Highlights

1. Significant refugee population shocks and limited metropolitan coordi-
nation has challenged Amman’s resilience and climate ambitions. 

2. Amman’s in-situ upgrading of informal settlements provided access to 
homeownership and employment, while spatially and socially integrat-
ing refugee areas into the city’s built environment. While 85 percent of 
the beneficiaries paid back their loans, the escalating cost of land has 
made it difficult for government to replicate this scheme.
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3. Amman is the first Arab city to adopt a Climate Plan to tackle inefficient 
land use and the cost of imported energy. A bus rapid transit system 
nearing completion, which links cities beyond the metropolitan bound-
ary, is being supported with intensification policies along the two trunk 
routes, allowing Amman to scale up earlier inclusive housing initiatives 
into more walkable, mixed-use neighborhoods with green building 
standards and carbon-free electricity.

4. Promoting climate objectives is strategic to Amman’s financial resil-
ience and environmental sustainability, reducing the associated costs of 
imported energy, new housing, and expanded infrastructure.  

5. Amman has utilized urban growth scenarios1 proving that densification 
and improved public transport would allow the city to absorb its 
population increase by 2030 within the current built-up areas, reducing 
building and transport greenhouse gas emissions. 

Metropolitan Context

Most of Jordan’s economic, political and social activities are concentrated in 
the Greater Amman Municipality, which integrates planning across 56 urban 
and 20 rural communities within its boundaries. While it has a history of 
metropolitan level planning and incorporation (and subsequent devolution) of 
surrounding municipalities, there is limited coordination with adjacent cities 
in the wider agglomeration. A recent decentralization law, which gives greater 
local powers to extend development beyond zoned areas, may make it more 
challenging to limit sprawl and promote integration at a metropolitan level. 
Amman has a young population and is home to one of the world’s highest 
number of refugees relative to population size. Refugees, many of whom have 
been granted citizenship, have been integrated into the city’s built environ-
ment. Some site and service and informal settlement upgrading projects have 
resulted in dynamic neighborhoods. However, population shocks have been 
significant. Most recently, the population doubled in the decade following 
2004, increasing congestion and impacting on housing supply. In recent 
decades expansion has not corresponded with commensurate infrastructure 
development. The municipality lacks adequate water resources and imports 
most of its energy requirements, increasing its dependence on neighboring 
regions and countries, but also increasing emissions. Built on an undulating 
plain, the city has expanded in every direction, in some instances onto areas 
with landslide risk. Just over half of Greater Amman’s budget is self-generated, 

1 Developed by the World Bank and CAPSUS.
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with the rest mostly state-level redistributions. However, the city has challeng-
es in the efficient collection of property and land taxes.

Integrated Solution

The comprehensive 2008 Greater Amman Master Plan, with a horizon of 2025, 
outlines a vision for prioritizing growth boundaries, land use, transit-orientated 
development, and natural and cultural heritage. Amman adopted a Resilience 
Plan in 2017 for refugee influx and climate change and has used World 
Bank-supported urban growth scenarios to guide densification and land-use 
policies. Extending this, in 2019 Amman became the first Arab city to adopt a 
Climate Plan. While the city’s per capita emissions are low compared to cities 
like Paris, the high associated costs of inefficient land use on future infrastruc-
ture needs and importing energy make green resilience strategic. This includes 
a partial green belt to limit urban expansion, rolling out LED street lighting, and 
promoting walkability, mixed-use neighborhoods, green building standards, and 
carbon-free-sourced electricity.

Reducing the housing vacancy rate from 23 percent to eight percent could 
accommodate three-quarters of the expected population growth by 2030, 
limiting the need for urban expansion. However, there are no incentives to 
encourage landlords to subdivide large units to match market demand or to tax 
vacancy. Previous housing programs have included upgrading informal areas 
with public participation, recognized as global best practice. Occupants paid a 
nominal fee to access homeownership through long-term loans, while training 
in construction to increase employability. These small serviced plots not only 
led to a drop in infant and child mortality but had a high cost of recovery: 85 
percent of the beneficiaries paid back their loans. The proximity of plots to the 
city center made it easier to integrate them spatially and limited the cost for 
government-provided off-site infrastructure. However, more recent programs 
have abandoned tenure given the high cost of land and the relative unaffordabil-
ity to families still in need of housing. 

Transit-oriented development along high-density investment corridors is 
planned to improve housing supply and shift the public transport share from 13 
percent to 25 percent by 2025. A bus rapid transit system nearing completion, 
which links cities beyond the metropolitan boundary, is being supported with 
intensification policies along the two trunk routes. However, the lack of repre-
sentation in BRT design from adjacent Zarqa may undermine efforts to reduce 
sprawl in the wider agglomeration. Opting to not use an electric bus fleet may 
also retain dependency on fuel imports. Feeder buses for narrow streets mean 
the integrity of upgraded areas’ urban form can be retained. 
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Bangalore, India
USING POOLED FINANCING FOR CROSS-JURISDICTIONAL WATER 
AND SANITATION PROVISION AND CITIZEN-LED STREET  
DESIGN TO BUILD BETTER ROADS

Highlights

1. Limited coordination between public agencies undermines planning 
objectives, leading to instances of poor service delivery, increased costs, 
and unnecessary delays.

2. Bangalore has achieved sectoral and spatial integration at a metropolitan 
scale by supplementing its Master Plan with interim measures. This has 
strengthened its strategic capacity to accommodate rapid urban change 
and could be a solution for other cities with long periods between plans.

The City Railway Station, with links to two metro lines and buses offering connectivi-
ty across Bangalore, acts as a focal point for the wider metropolitan region. 
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3. Metropolitan Bangalore is a political jurisdiction headed by the mayor 
of Bangalore, however, the wider agglomeration extends beyond this 
and the state government has more power to direct urban development 
policy than the mayor. Key services are also controlled by state and 
central governments. 

4. The Karnataka Water and Sanitation Pool Fund Trust (KWSPFT) 
scales the integration of water and sanitation sectors across 
administrative boundaries. Increased efficiency and sharing of risk 
enabled the fund to access market finance, while tax-free municipal 
bonds were used to extend piped water and underground drainage 
into peripheral urban areas.

5. The metropolitan-level integrated delivery of water services and 
complete streets highlights the potential agencies created for specific 
purposes can have in facilitating coordination between different 
sectoral silos, civil society, and the private sector. Densification, 
improved walkability, and last mile public transit connectivity in the 
city core can lower emissions while similar initiatives on the periph-
ery can reduce sprawl.

Metropolitan Context

Over a third of Karnataka State’s urban population lives in Metropolitan 
Bangalore, officially Bruhat Bengaluru Mahanagara Palike (BBMP). The 
municipality’s boundaries trebled between 2001 and 2011 to keep pace 
with 35 percent population growth. Despite this – and the merging of seven 
city municipal councils, one town municipal council, and 111 villages into a 
single administrative area – Bangalore’s urban agglomeration extends well 
beyond the metropolitan authority. This complicates achieving sustainable 
development. However, metropolitan scale planning is gaining traction: 
the Bangalore Spatial Information Centre is responsible for geospatial data 
covering the metropolitan area. Significant growth on the urban periphery 
disproportionately concentrates demand for services outside the city’s 
core. Bangalore’s rapid urbanization was driven by state-owned enterprises 
from the 1940s; followed by an IT-sector boom in the 1990s. Globalisation, 
liberal economic policies, and relatively high levels of social and physical 
infrastructure, have supported population growth. Karnataka’s aspiration to 
grow from a $120 billion to a $700 billion economy by 2035 will continue to 
attract investment and talent. More than half of the city’s revenue is raised 
by the municipal corporation through property taxes and service charges. 
Just under half comes from state transfers and a small amount from 



SYNTHESIS REPORT | 87 

central government. Parastatals supplying water and electricity are funded 
separately. Despite constitutional amendments to devolve power, local 
urban bodies tend to be weak in most Indian cities. The BBMP is a political 
jurisdiction headed by the mayor of Bangalore, which could provide facil-
itate alignment between city and the wider agglomeration. However, key 
services are controlled by state and central governments. Ultimately, the 
state government has more power to direct urban development policy than 
the mayor.  

Integrated Solution

Limited coordination between public agencies undermines planning 
objectives, leading to poor service delivery, increased costs and unnecessary 
delays. Integration, guided by the Master Plan, is piecemeal, with only a few 
examples of well-planned areas. The decennial plan is unable to act as a 
detailed road map as enforcement, implementation, and revenue collection 
lie with other agencies, while rapid change renders the plan obsolete 
between revisions. Given the imminent nature of problems, special purpose 
vehicles or entities are frequently established, like the Bangalore Metro Rail 
Corporation and KWSPFT. 

Both public and private initiatives have enabled integrated planning in 
Bangalore, at times supported by public participation and assigning insti-
tutional accountability. The Greater Bangalore Water and Sanitation Project 
– financed by the public sector and the World Bank – formally integrates 
the water and sanitation sectors under one agency. The KWSPFT, an idea 
learnt from a neighbouring state, extends this collaboration across admin-
istrative boundaries. Increased efficiency and sharing of risk enabled the 
fund to access market finance, while tax-free municipal bonds were used to 
extend piped water and underground drainage into peripheral urban areas. 
An audit to identify infrastructure gaps and reduce the environmental 
impact of construction is ongoing. A metropolitan-wide spatial data collec-
tion effort will increase coordination with other projects. Tender SURE, a 
bottom-up approach to integration initially proposed by a civil society and 
private sector alliance, uses a complete streets approach to ensure public 
agencies collaborate when building and upgrading roads. This has reduced 
time and fund wastage, while improving urban design, walkability and the 
integration of energy, water, transport and public space. Enhanced density 
has also contributed to reducing emissions and sprawl. The metropolitan 
government is now responsible for scaling up the project, with private 
contractors bidding to implement projects. 
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Dammam, Saudi Arabia
USING MEGAPROJECTS TO INCREMENTALLY  
CONNECT A FRAGMENTED METROPOLITAN REGION

Highlights 

1. Land-use prioritizing low density, monofunctional areas has encouraged 
car-dependency, poor-quality public spaces, and limited spatial integra-
tion at a regional scale. 

2. Housing projects making use of existing arterial roads have increased 
the spatial integration of Dammam and neighboring Khobar. Large-scale 
transport infrastructure projects are central to metropolitan spatial and 
economic integration.

Metropolitan Dammam has historically focused investment along the coast. Large infrastructure projects have 
shifted the center of gravity inland, connecting a fragmented region into a more coherent agglomeration. 
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3. Although not explicitly adopting an integrated planning approach, 
the comprehensive nature of metropolitan planning effort has accom-
plished many integrated planning objectives. 

4. Almost all urban infrastructure and public services are funded by 
central government, although there is a desire to move towards fiscal 
self-reliance at the municipal level. 

5. Infilling between urban centers has positively contributed to the Dam-
mam Metropolitan Area’s sustainability. Increased density has reduced 
emissions and the rate of fossil fuel consumption, while preserving 
agriculture land. Urban integration promotes economic agglomeration 
and sharing of metropolitan-wide water and sewerage infrastructure. 
Plans for wider public transport coverage may advance spatial integra-
tion between housing, jobs and amenities. 

Metropolitan Context

The Dammam Metropolitan Area (DMA) population has grown sevenfold since 
1974. In roughly the same time frame urban expansion grew tenfold, with 
low densities outside the historic fishing villages at the centers of Dammam, 
Dhahran, and Al Khobar. Expansion, including significant land reclamation, 
has typically followed the coast. However, inland development is increasingly 
encouraged given climate change risks. As a major gateway to other Gulf 
Cooperation Council countries, it has a well-connected road network. Land-
use prioritizing residential-only areas has encouraged car-dependency and 
poor-quality public spaces. The region, accounting for half of Saudi Arabia’s 
total oil and gas reserves, is also home to state-owned Saudi Aramco, one 
of the world’s largest companies. While there are efforts to diversify from 
hydrocarbons, 15 percent of the population work in petroleum-related business. 
A quarter of the land allocated for growth up until 2028 is preserved for oil 
pipelines, aggravating spatial severance and focusing urban growth around oil. 
National government introduced a tax on vacant land to frustrate speculation 
and increase supply. Almost all urban infrastructure and public services are 
funded by central government, although there is a desire to move towards fiscal 
self-reliance at the municipal level. Roughly a fifth of Dammam municipality’s 
budget is sourced locally. 
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Integrated Solution

The National Spatial Strategy of 2001 sets out the guiding plan for Saudi Arabia. 
Plans for Dammam City fall within this overarching plan, but also within the 
wider Eastern Regional Plan of 2005 and the DMA Structural Plan of 2008. The 
DMA plan promotes spatial integration across all levels of government and inter-
nationally, given its proximity to Manama, Bahrain. The plan aims to promote 
agglomeration benefits by linking diverse, spatially disconnected sectors across 
the metropolitan area. This includes preserving agriculture land in the Qatif 
area to the north. Almost a third of Dammam and surrounding areas rely on 
septic tanks. Linking desalination plants in Azizya in the south to Ras Tanura in 
the north integrates coverage of water at a metropolitan level, alongside efforts 
to integrate sewerage infrastructure. The Dammam Local Plan of 2006, now 
with a lifespan of 14 years, has some capacity to respond to a rapidly changing 
city. Integration between city and region is complex. Different ministries have 
oversight for urban planning and regional project implementation. Large 
expansion areas and cultural design preference around privacy has resulted in 
low densities and sprawl. 

However, large residential projects along existing arterial roads have 
increased the spatial integration of neighboring Dammam and Khobar. This 
positively contributes to DMA’s sustainability by increasing density and 
minimizing the rate of fossil fuel consumption. Megaprojects like the King 
Fahad International Airport, the King Fahad Causeway linking to Bahrain, the 
King Abdul Aziz Port, and the Dammam–Riyadh railway have all contributed 
to integrating Dammam into a wider metropolitan region. Projects like the GCC 
Road connects many of these projects into the wider region too, while plans for 
new modes of public transportation covering the DMA could further advance 
spatial integration between housing, jobs and amenities, while reducing mobili-
ty-related emissions. 
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Dar es Salaam, Tanzania
HOW PARTICIPATORY PLANNING AND SELF-BUILDING ON 
SERVICED PLOTS MIGHT INTEGRATE A FRAGMENTED CITY  

Highlights 

1. Dar es Salaam City Council serves as a coordinating body, however the 
five municipal councils making up the metropolitan area tend to govern 
autonomously. Most metropolitan planning and infrastructure decisions 
are managed by central government, while services are managed at the 
district level, as opposed to metropolitan level.

2. The Dar es Salaam Rapid Transit (DART) system represents the most 
transformative initiative to reshape the city and strengthen urban 
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Dar es Salaam’s fragmented expansion extends well beyond its metropolitan boundary; however, 
participatory planning and self-built homes may help integrate they city’s urban form.
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mobility. At the river basin scale, integrated and participatory planning 
is being leveraged to tackle extreme flooding, environmental degrada-
tion, and housing for the urban poor. 

3. Sites and services neighborhoods established by national government 
four decades ago with relaxed building codes are the most vibrant 
and functional in the city, have preserved natural draining, and have 
infrastructure right of way. However, poor coordination with local actors 
saw this approach abandoned in favor of slum upgrading  

4. Restrictions on accessing market finance limits opportunity to scale 
projects beyond donor-funded stages. Higher land values in planned 
neighborhoods suggest land value capture and property tax could 
fund cost-recovery for future serviced sites, while BRT experience may 
be helpful in capitalizing on public-private partnerships, and private 
investment in real estate development along the river basin. 

5. Reestablishing forests and wetlands provide sinks for greenhouse gases, 
while transit-oriented development linked to existing bus rapid transit 
could displace private vehicle use. 

Metropolitan Context

Dar es Salaam, with annual population growth of 5.6 percent, is one of the 
fastest-growing cities in the world. It is projected to almost double in size over 
the next decade, becoming a megacity by 2030. Urban development, particularly 
driven by a search for affordable land, expands beyond Dar es Salaam’s regional 
boundary. There is, however, no formal mechanism to coordinate planning 
between regions. Rapid growth at low densities has also put pressure on urban 
infrastructure: only 14 percent of the land area is served by a piped sewage 
system. However, the establishment of the DART system represents the most 
transformative initiative to reshape the city strengthen urban mobility. While 
the Dar es Salaam City Council serves as a coordinating body between the five 
municipal councils making up the metropolitan area, it has no authority to 
enforce this. These councils tend to govern autonomously. The national gov-
ernment also leads on metropolitan governance, planning, and infrastructure 
investment. Services such as communications, electricity, water, sewerage, and 
regional and district roads are overseen by parastatal authorities reporting to 
central government. Management of these services is at the district level, as 
opposed to metropolitan level. The city port, which handles most of the coun-
try’s cargo, and related rail and road infrastructure, is the lifeline of the national 
economy. Federal transfers cover 60 percent of the city’s budget, with the rest 
raised locally. A reliance on informal employment limits the capacity to generate 
revenue, while restrictions on accessing market finance limits opportunity to 
scale projects beyond donor-funded stages. 
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Integrated Solution

The Dar es Salaam masterplan 2012–2032 update is being led by national 
government. The previous plan expired in 1999, and national-level ministries and 
parastatals that provide infrastructure and services in Dar es Salaam prepare inde-
pendent plans. There is little coordination between these plans. Some local projects, 
however, act as examples of integrated planning within the metropolitan region. 

The Tanzania National Sites and Services Program (1974–1984) responded to rapid 
growth of unplanned urban development by providing 12,500 surveyed and serviced 
plots in ten Dar es Salaam neighborhoods. This was linked to a program delivered by 
national government. Planning and implementation were integrated. This combined 
planning with infrastructure, land title, and housing finance; alongside considering 
land suitability, and proximity to employment, public transport, and basic services. 
National building codes were relaxed to permit natural and temporary materials, how-
ever, local governments continued to enforce unaffordable conventional standards. Poor 
coordination between national actors led to further challenges, and national govern-
ment shifted focus to squatter upgrading, which quickly provide visible results. Yet, four 
decades on, sites and services neighborhoods are the most vibrant and functional in the 
city, have preserved natural draining, and have infrastructure right of way. Land values 
are also five times higher than in former upgraded areas, suggesting more effective land 
value capture and property tax could fund cost-recovery in future schemes. 

The Msimbazi Opportunity Plan initiated in 2018 utilizes integrated and 
participatory planning to tackle extreme flooding, environmental degradation, and 
housing for the urban poor. Severe flooding in 2011 displaced 10,000 people living 
on the densely populated riverbanks and damaged city infrastructure. Relocation 
efforts proved unpopular and a lack of a designated authority has undermined 
cross-sectoral cooperation. However, a “charette” method of stakeholder engagement 
and participatory planning resulted in an integrated solution and buy-in from local 
communities and government up to the ministerial level. Establishing public and 
private sector investment is ongoing. To avoid land speculation during the planning 
phase, the private sector is being consulted separately to assess the financial viability 
of the project. Combining expert knowledge and grassroots experience helped define 
appropriate solutions to flooding challenges. The plan’s strategic development 
and management framework includes biodiversity, climate change mitigation, 
land degradation, and sustainable forest management. Reestablishing forests and 
wetlands provide sinks for greenhouse gases, while transit-oriented development 
linked to existing bus rapid transit could displace private vehicle use. The plan will 
need a legal designation for the land area, authority over the development, and 
intensive private-sector engagement. Approaches to accessing financial resources 
could combine loan funds for capital investment, public-private partnerships, tax 
incentives, and encouragement of private investment in real estate development—ar-
eas where BRT experience may be helpful to draw on. 
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Medellín’s Metrocable is illustrative of the metropolitan enhancements that, with slum upgrading 
and major public space interventions, laid the foundation for using integrated planning in the city’s 
poorest areas. Shown here are cable cars gliding above Medellín’s Santo Domingo district.

Medellin, Colombia
BALANCING INFRASTRUCTURE INVESTMENT SPENDING TO 
INTEGRATE TEN MUNICIPALITIES INTO ONE METROPOLITAN REGION 

Highlights

1. Metropolitan Medellin (AMVA) is an essential administrative instru-
ment for linking key regional planning sectors, such as mobility and 
the environment, and for balancing infrastructure investment across 
the metropolitan area. Devolution of most spatial planning and fiscal 
power to municipal level, however, has limited the capacity for AMVA to 
promote integrated metropolitan planning.
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2. Mobility enhancements alongside slum upgrading and major public space 
interventions laid the foundation for using integrated planning to achieve 
continuity in investment into the city’s poorest areas. The approach, 
which AMVA has been sharing with municipalities beyond Medellin, 
integrates urban design and architecture with civic participation. 

3. Complex management arrangements between national, departmental, 
metropolitan, and municipal over the same territory requires high lev-
els of collaboration and complicates outcomes. AMVA’s work has guided 
municipalities’ local planning decisions in a collaborative, rather than 
coordinated arrangement.

4. As the largest economy, Medellin is the main contributor to AMVA, 
which effectively transfers financial resources to other municipalities. 
Transfers from Medellin-owned utilities company Grupo EPM, along 
with local taxes, generate the bulk of Medellin’s income.

5. Integrated slum upgrading supported by participatory processes and 
metro enhancements improved social and economic inclusion through 
education amenities and greater job accessibility for men and women. It 
has also reduced carbon emissions.

Metropolitan Context

Metropolitan Medellin, formally known as the Metropolitan Area of the Aburráa Valley 
(AMVA), incorporates all 10 municipalities in the metropolitan cluster. AMVA is Colom-
bia’s first metropolitan regional institution. The adjoining municipality of Envigado 
was the latest to join in 2016 after a citizen vote. Over a third of the population live 
beyond the city’s administrative boundaries, a fraction that has increased since 1964 
with metropolitan growth outstripping Medellin’s. Industrialization and migration 
were significant drivers of this. However, constrained and mountainous geography, 
with over half the territory on strong slopes or above, has resulted in higher inner-city 
densities, a largely linear conurbation following the Rio Medellin, and increased the 
challenge of resettling communities on risky land. While economic growth in recent 
years has strengthened the middle class, past socio-economic and political challenges 
weakened the industrial economy, exacerbating poverty and inequality. Constitutional 
reform in 1991 introduced requirements for participatory democracy and decentralized 
municipal governance, which, along with a directly elected major, paved the way for 
city and regional strategic plans and a new Municipal System of Planning. Key sectors 
of metropolitan integration are in the environment, transportation, and security (all 
AMVA), as well as utilities (Grupo EPM). Medellin-owned EPM provides water, sewage, 
networked gas, and mostly hydroelectric power to all 10 municipalities. EMP transfers, 
along with local taxes, generates the bulk of Medellin’s income, while its water needs 
make it a key partner in protecting strategic water ecosystems. As the largest economy, 
Medellin is also the main contributor to AMVA, which effectively transfers financial 
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resources to other municipalities. While AMVA is able raise its own finances from loans 
to fund infrastructure, more than half its income comes from environmental surcharg-
es on property taxes and contributions by its constituent municipalities. 

Integrated Solutions

A gradual accumulation of know-how and a willingness to coordinate growth 
has supported strategic planning at a metropolitan scale, enabling a long-term 
vision centered on integration and sustainability. However, implementation of 
metropolitan-level planning is not binding, except in the case of environmental 
plans referencing national mandates, and requires support of private, public, 
and societal actors across all tiers of government. AMVA strategic planning is 
often disregarded at a municipal level given a desire to maintain local autonomy, 
regular mayoral change and fragmented politics, while a regional agency effective-
ly controls land occupancy guidelines and the setting of building densities. The 
requirement for a 2019–2030 Metropolitan Strategic Land Use Plan (PEMOT), in 
its final stages of approval, is an attempt to address these shortcomings. 

Metrocable lines, which tamed the city’s steep hills with ski lifts, were the 
first of a series of transport infrastructure projects that include bus rapid transit 
(a lesson taken from Bogotá), feeder buses, a tram, and public bike-sharing, all 
of which extend beyond Medellin. These lines were then used as an axis along 
which to incorporate urban amenities. Adding conventional buses, the Integrated 
Transportation System of the Aburráa Valley (SITVA) covers 86 percent of the 
metropolitan area’s occupied territory with public transport access. These public 
transit initiatives have supported integrated urban planning programs that are 
mixed use, improve social and economic inclusion through education and greater 
job accessibility for men and women, and have helped reduce carbon emissions. 
Integration achievements are the result of efforts by Medellin, AMVA, and public 
transportation companies Metro and Metroplus. Current plans to expand the 
systems are incorporated in Mobility Master Plan 2005–2020 and the Bicycle 
Metropolitan Master Plan 2030. Citizen feedback is also used to inform services.

Metro enhancements, alongside PRIMED, an integrated slum upgrading program that 
took place between 1993 and 2000 and major public space interventions laid the 
foundation for using integrated planning to achieve continuity in investment into 
the city’s poorest areas. Integrated Urban Projects (IUPs) use a project director to 
coordinate design and delivery between different government agencies – including 
planning, infrastructure, education, and economic development. IUPs are incorporated 
into Medellin’s land use plan to encourage participatory processes involving all public 
agencies and the community. Integrated Neighborhood Upgrading focuses on housing, 
using interventions like improved pedestrian access and soil stabilization to avoid the 
need for relocation. The approach, which AMVA has been sharing with municipalities 
beyond Medellin, integrates urban design and architecture with civic participation. 
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Only 40 percent of the metropolitan urban agglomeration lives in Mexico City. Sprawl 
significantly increases the challenge of metropolitan integrated planning.

Mexico City, Mexico
HOW AN AIR QUALITY CRISIS FOCUSED  
THE NEED FOR A METROPOLITAN-SCALE RESPONSE

Highlights 

1. In 1992, Mexico City was labelled the most polluted globally by the 
United Nations.  Intense private commuting, poor emissions controls, 
a lack of integrated planning, and geography were key drivers of the 
metropolitan air pollution crisis.

2. The urgency and universality of Mexico City’s air quality crisis; being 
adequately funded for over two decades; its integrated planning ap-
proach across jurisdictions and sectors in the metropolitan area; and its 
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incremental scaling up were central to the Metropolitan Environmental 
Commission’s successes. 

3. A federal mandate to enforce air quality management through 
institutional coordination was key to enabling this metropolitan-level 
response. Adopting a systems approach to improving air quality has 
allowed for scalability and for a broad range of projects to be imple-
mented over time. 

4. The commission has been funded through federal, state and municipal 
contributions, fuel taxes, and supplemental resources from multilateral 
banks and international cooperation. An Environmental Trust Fund has 
provided financial stability and continuity since inception.

5. In the last 25 years, lead, sulfur dioxide, carbon dioxide, and PM10 air 
pollution has decreased substantially. Strengthening data collection and 
monitoring transparency confirms the significant reduction in airborne 
pollutants. This has provided the evidence base for adopting emissions 
standards nationally and expanding similar programs to other Mexican cities. 

Metropolitan Context

Mexico City has a long history of spatial coordination, stretching back to 
the Aztecs in the 14th century. This extended well into the decades following 
independence in 1821 with integration between population, urban and rail 
growth. However, accelerated population and land expansion in the mid-1900s 
in the Mexico Valley Metropolitan Area (ZMVM), driven by economic growth, 
migration and industrialization, overwhelmed government. Almost a third of 
the city live in informal housing. Services, like water, also have not caught up: 
14 percent of the city lacks piped water. A reliance on tanked-in water and local 
wells aggravates pollution and land subsistence. While a metropolitan water 
agency exists, managed at a federal level, a lack of integration has resulted in 
legal challenges between the city and surrounding states. Only 40 percent of the 
metropolitan urban agglomeration lives in the city, which expands significantly 
into the surrounding Mexico State, increasing the challenge of integrated 
planning. While annual population growth of the metropolitan area has slowed 
to 0.8%, the urban agglomeration is more than 13 times bigger than it was in 
1940. Surrounding mountains and protected areas constrain densities to the 
center of the city. However, housing subsidies encouraged low-density urban 
sprawl, disconnected from planned transport. There is no legal provision or 
formal arrangement for a metropolitan government, which requires agreement 
among 76 municipalities across three states. Over time Mexico City has gained 
autonomy from federal government. It was granted state-level powers in 2016. 
Over 90 percent of the city’s revenue is from federal transfers. Despite its large 
population, its low revenue collection capacity limits locally sourced income. 
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Integrated Solution

Several attempts in recent decades have been implemented to respond to 
the need for metropolitan integration, but a lack of participation from both 
state and municipal government has undermined outcomes. In 1994 sectorial 
agencies were created covering environment, transportation, water, housing, 
and safety through a formal agreement between Mexico City and Mexico State. 
However, a lack of independent oversight and a strong focus on local interests 
rendered these agencies ineffective, except for the environmental agency, as 
have repeated efforts by city and state to create independent agencies to advance 
metropolitan integration. 

In 1992, the city was labelled the most polluted globally by the United 
Nations and air quality has formed a significant focus for the Metropolitan 
Environmental Commission (CAM). Long, private commuting using low-quality 
fuel, industrial factories with poor emissions control, a lack of integrated land 
use and transportation planning, and geography were key drivers of the air 
pollution crisis. CAM’s success is attributed to the urgency and universality 
of the air quality crisis; being adequately funded for over two decades; its 
integrated planning approach across jurisdictions and sectors in the ZMVM 
(particularly land use and governance); and its incremental scaling up in 
policies, project scope and budget. Initially CAM only covered part of the 
metropolitan area. Coordination between only some government actors further 
limited CAM’s early successes. However, integration expanded to include 
health, transport, energy, and social development. This required participation 
between different local sectors and across all levels of government. CAM (now 
CAMe) has since 2013 expanded more widely to include the states of Hidalgo, 
Morelos, Puebla, Tlaxcala, and Querétaro. Establishing emission controls 
for vehicles and factories across the metropolitan region and enforcing air 
quality management required institutional coordination (and a mandate by 
the federal government). Data collection and monitoring transparency has also 
been strengthened over time. A systems approach has seen a range of projects 
implemented including gas capture at fuel stations; vehicle emission inspec-
tions; public transport improvements; and a bike-sharing program. However, 
public transport is still poorly integrated beyond the city’s boundaries. CAMe 
emission standards have been adopted nationally and its programs are being 
replicated in cities across Mexico. In the last 25 years, lead pollution has 
decreased by 97 percent, sulfur dioxide by 89 percent, carbon dioxide by 79 
percent, and PM10 by 66 per cent. It has been funded through federal, state 
and municipal contributions, fuel taxes, and supplemental resources from 
multilateral banks and international cooperation. An Environmental Trust 
Fund has provided financial stability and continuity since inception. 
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Semarang, Indonesia
INCREASING AUTONOMY WHILE “MOVING TOGETHER” TO 
CHAMPION METROPOLITAN INTEGRATION BY CLUSTERING  
AND CONNECTING SOLUTIONS

Highlights

1. There is no governance framework to manage the metropolitan scale 
and a shift towards decentralization since 1999 has limited spatial and 
sectoral integration. However, it has also created the opportunity for 
local action to develop into metropolitan-level solutions. 

2. Semarang’s mayor has championed metropolitan coordination and brought 
together local government leaders to sign the Kedungsepur Memorandum 

A growing appreciation for the interconnectedness of climate change, inequality and mobility is 
encouraging greater integration of solutions advanced along Semarang’s West Flood Canal.
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of Understanding. The local governments are now coordinating their efforts 
for disaster mitigation and integrated public transport services, highlight-
ing the importance of leadership in advancing integration.

3. Semarang City is taking an active role in international city networks 
and bolstering appreciation for the interconnectedness of challenges 
like climate change and traffic congestion, while promoting social inclu-
sion through the mayor’s initiative “Moving Together”. This momentum 
is incrementally encouraging greater cross-sectoral integration.

4. A water resource and flood management project was proposed by Sema-
rang City at its West Flood Canal after devastating floods in the 1990s. 
The project’s long-term sustainability was increased due to involvement 
of the local community and the later identification of clear maintenance 
responsibilities between government agencies. 

5. Clustering and connecting projects along the West Flood Canal has 
generated higher environmental benefits than any single project could. 
The success is demonstrated by key elements of the work being replicat-
ed at the city’s East Flood Canal. 

Metropolitan Context

Semarang has developed since the 6th century on a strategic, slowly silting 
river delta. It has used top-down and bottom-up methods to integrate its urban 
development using a wide range of approaches since colonial Dutch times. 
Now, Semarang City is surrounded by five local governments which all together 
make the Semarang metropolitan area and are colloquially referred to by the 
portmanteau Kedungsepur. There is no governance framework to manage at this 
scale and a gradual decentralization process since 1999 has challenged spatial 
and sectoral integration. However, the Indonesian President’s declaration of 
Semarang metropolitan area as a National Strategic Area in 2017 has added 
legitimacy to integrative planning efforts and encouraged local action.  

The risk of natural disasters—particularly flooding—is an important concern 
for Semarang metropolitan area’s costal location while 1 in 15 of Semarang City’s 
residents live in slum conditions. Housing shortages, traffic congestion, and urban 
sprawl are also challenges for the wider area. Recent periurban development has 
converted significant agriculture and forested land. With an annual population 
growth rate at three percent and a recent strong increase in GDP per capita, devel-
opment pressures will persist at the metropolitan scale while the local governments 
face fiscal challenges and policies that limit regional coordination and collaboration. 

Integrated Solution

Local level tools, such as spatial plans and medium- and long-term development 
plans, are the primary mechanisms available to Semarang metropolitan area to 
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plan and implement change. Medium-term plans are revised every five years, while 
spatial and long-term plans have a horizon of 20 years. Gradual autonomy has 
given local governments more say in their own development, however limited own 
source revenues and reliance on cash transfers, along with the spatial fragmen-
tation of responsibilities with other government entities, has traditionally stifled 
coordination and in turn limited collaboration. At the same time, the Central Java 
provincial government has some institutional responsibility to coordinate plan-
ning, but its ability to do so at a regional level is limited due to budgetary policies.  

In the face of these challenges several urban innovations have been used 
by different government entities to achieve integrated metropolitan planning. 
Affordable housing, public transport, and water management projects have 
embraced cross-sectoral integration. Semarang City is taking an active role in 
international city networks and promoting appreciation for the interconnected-
ness of challenges like climate change and road congestion. Social inclusion has 
been promoted by the mayor’s initiative “Moving Together”. Due to Semarang 
City’s central location and the importance of collaboration in achieving its 
development objectives, the mayor brought together the surrounding local 
governments’ leaders to sign the Kedungsepur Memorandum of Understanding. 
Through this vehicle the local governments are now pursuing metropolitan 
coordination for disaster mitigation and integrated public transport services.

The West Flood Canal project demonstrates Semarang’s gradual integrative 
process of clustering and connecting solutions. Semarang City proposed a water 
resource and flood management project for Semarang’s West Flood Canal after 
devastating floods in 1990 and 1993. The project progressed slowly because of lack 
of funding and authority coordination issues until a Japan International Cooperation 
Agency loan was secured in 2006 to finance the project’s three main components of 
normalizing the Garang River, constructing the Jatibarang Dam, and improving the 
surrounding urban drainage system. The national government was responsible for 
oversight of the overall West Flood Canal project through the Greater Basin Territory 
Center, however vertical and horizontal coordination and local community engage-
ment was a necessity. Since rivers are under national authority and cross multiple 
municipal jurisdictions, while land use, sanitation and drainage are under provin-
cial or local government authority, this necessitated coordination and collaboration 
between projects’ actors. The project completed in 2014, however several clustered 
and connected follow-on activities continue that incorporate tourism improvement, 
real estate development, water supply, and waste management. Innovative financing 
methods have propelled the follow-on projects, such as a public-private partnership 
for the West Semarang Water Supply Project. The long-term sustainability of the 
projects has also been improved by clearly identifying which government agency is 
responsible for maintenance. More recently, key elements of the West Flood Canal 
project are being replicated at the city’s East Flood Canal. 
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Shenzhen’s Futian District, landmarked by the Ping An Finance  
Center which is the city’s tallest skyscraper, illustrates its capacity  
to integrate transportation, land, property development, and green space. 

Shenzhen, China
INTEGRATING LAND AND PROPERTY TO FUND  
TRANSIT-ORIENTED DEVELOPMENT

Highlights

1. Over four decades, Shenzhen and other parts of the Pearl Riv-
er Delta, including eight other mainland Chinese cities, 
accelerated regional cooperation through planned and rapid 
urbanization, responding to the significant need to build and 
finance modern infrastructure.

2. The expansion of the SEZ to cover the city’s whole territory coupled 
with provincial legislative power consolidated Shenzhen’s efforts in 
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integrated planning for the whole metropolitan city and to reduce the 
development gap beyond the center. 

3. Shenzhen pioneered the integration of transport and land development 
planning, providing a blueprint for other Chinese cities to move from 
cash to land contributions to fund metro projects. However, its ability to 
learn from neighboring Hong Kong SAR, China was also a significant asset. 

4. As public land ownership enables local governments to capture land 
value uplift, integrating transport and land is strategic to city finances, 
but also creates tension between protecting agricultural land and local 
economic development. Transit-orientated development (TOD) and 
rail plus property (R+P) planning developed in Shenzhen offers urban 
mobility and associated financing solutions. However, China’s current 
institutions favor state-owned-enterprises, particularly those owned by 
city governments. 

5. The integration of transit investment, land development, and finance 
has not only enhanced city government’s ability to deliver metro 
projects but also enabled better outcomes for urban transport, land 
preservation, and emissions reduction.

Metropolitan Context

In the early 1980s, manufacturing activities relocated from neighboring Hong 
Kong SAR, China to the newly established special economic zone (SEZ) of Shen-
zhen and other parts of the Pearl River Delta, including eight other mainland 
Chinese cities, accelerating regional cooperation through planned and rapid 
urbanization. Today Shenzhen is part of a wider urban agglomeration of 60 
million people, having been transformed from a small town into a megacity 
with modern infrastructure over four decades. Considered as China’s most 
successful SEZ pilot, it was granted wide-ranging provincial legislative power. 
In 2010 the SEZ was extended from the inner districts of the city to the entire 
city to reduce the development gap beyond the center, unifying Shenzhen 
under the same development plans. Even though Shenzhen’s regional inter-
connections effectively create a much larger metropolitan area, these powers 
and its large population means the city can be considered a metropolitan area 
on its own. The administrative jurisdictions of city service providers, like 
water supply, follow the municipal boundaries of Shenzhen City. The profitable 
Shenzhen Metro, albeit carrying high debt servicing and network expansion 
costs, is also fully owned by the city. Major regional transport corridors were 
key in producing the city’s high-density ribbon growth pattern. As public 
land ownership enables local governments to capture land value uplift, 
integrating transport and land is strategic to city finances, but also creates 
tension between protecting agricultural land and local economic development. 
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National policies determine land supply for urban expansion; however, half of 
the city is under preservation because of topography and water bodies, further 
constraining land supply.

Integrated Solution

The Shenzhen City Master Plan is closely coordinated with the city’s Economic 
and Social Development Plans (ESDPs) and Land Use Plan to reduce incon-
sistency. To achieve this, the master plan is used as a platform for significant 
horizontal integration, both in experiments to merge some planning sectors, but 
also in consultation to ensure new plans are improved upon and synchronized 
between planning bureaus. Shenzhen’s transport planning was initially man-
aged by separate institutions, making authority unclear, particularly as urban 
areas expanded. Successful efforts to integrate urban transport management by 
the city led to the formation of a comprehensive urban transport commission in 
2001, covering almost all modes and services. China has made consolidation of 
urban transport management a requirement for all cities. From 2005, compre-
hensive transport planning was updated every five years. 

Transit-oriented development (TOD), a strategy for compact, mixed-use, 
and pedestrian-friendly development integrated with transit stations, pro-
vides opportunity to capture the increasing land value from public transport 
investment to finance infrastructure and sustain ridership, reducing the tax 
burden. TOD has also been credited with increasing the share of public transit 
use and reducing emissions from growing motorization. R+P development 
goes a step further than TOD by allowing metro operators to participate in real 
estate development linked to transit infrastructure. Hong Kong’s MTRC, which 
first used this model to finance rail infrastructure, buys rights to develop land 
around or above railway stations pre-metro price value and sells or leases 
the completed development at a market price once transit is in place. This 
model and participating in similar schemes outside Hong Kong SAR, China 
has made Hong Kong MTRC one of a few profitable rail transit companies 
globally. Shenzhen Metro (and others in China) have since adopted this model 
more widely. Joint ventures tend to be with local real estate developers who 
may be more able to offset investment costs against future land values than 
international partners. Shenzhen’s Rail Transit Development Headquarters 
coordinates metro planning, construction and land development, including 
density specifications and incrementally releasing land as values increase 
to maximize returns. This is done in conjunction with city master plans to 
ensure horizontal integration with other services and infrastructure. The 
city’s complete database of buildings’ records further increases the capacity 
to integrate planning. On completion, infrastructure is transferred to the 
Shenzhen Metro. 
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Annex D. Multilateral 
Environmental 
Agreements, Sustainable 
Development Goals,  
and Cities 
various convenTions are increasinGly recognizing the role of cities, both as 
drivers of environment degradation and as key players in addressing Convention 
objectives. Specifically, the Sustainable Cities IP will contribute to UNFCCC, CBD, 
UNCCD and Chemicals Conventions, each described next. 

The United Nations Framework Convention on Climate Change (UNFCCC) 
Decision 1/CP. 16. This convention recognized the need to engage subnational 
and local governments and numerous decisions identified a role for these 
subnational stakeholders and governments such as Decision 1/CP.11, Decision 
1/CP. 16, and Decision 2/CP.17.1 In Decision 1/CP.19 from 2013, Parties agreed 
to facilitate the exchange of experiences and best practices between cities 
and subnational authorities in identifying and implementing opportunities to 
mitigate GHG emissions and adapt to the adverse impacts of climate change. 
Furthermore, the role of subnational governments to engage in the UNFCCC 
process is being discussed within the framework of the “Friends of the Cities,” 
among interested parties and institutions.

1 The decisions refer to dialogue on long-term cooperative action to address climate change (1/CP.11), in adaptation plans and 
strategies (1/CP. 16), and in Nationally Appropriate Mitigation Actions (2/CP.17).
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The Convention on Biological Diversity (CBD) Decision IX/28. This decision 
articulated the need to involve cities in biodiversity strategies and action plans. 
A number of cities have initiated Local Biodiversity Strategic Action Plans in 
partnership with national governments, based on Decision X/22. In 2012, the 
CBD launched the “Cities and Biodiversity Outlook.” The CBD also set up a 
Cities for Life Summit, in parallel to the official CBD-COP, and created the Global 
Partnership on Cities and Biodiversity. 

The United Nations Convention to Combat Desertification (UNCCD). This convention 
recognizes the rural-urban interface as a major priority for tackling land degradation. 
Through its multi-year work program, the convention identifies migration as one of 
the important variables and hence considers cities strongly interlinked with what the 
Convention aims to achieve, through their potential role and impact on migration. 

Article 6 of the Stockholm Convention and article 11 of the Minamata Conven-
tion. Both of these conventions address the management of waste that contains 
persistent organic pollutants (POPs) or whose poor management leads to the 
production of such chemicals, in a situation where cities are the main stakehold-
ers. Moreover, cities are major users and producers of chemicals and waste and 
have a key role in the management of several new POPs relevant to cities. 

TABLE D1. 
GLOBAL ENVIRONMENTAL BENEFITS: OBJECTIVES AND PRIORITIES

Focal area objectives and priorities to be addressed through the ip

Biodiversity Integrating biodiversity and ecosystem values in urban planning—focus on integrating options and 
opportunities for safeguarding threatened wildlife species and habitats affected by urbanization

Climate change mitigation Urban-related GHG emissions avoidance—integrating low-carbon technologies and practices 
needed in the urban sector, including energy efficiency (buildings, lighting, air conditioning, 
transport, district heating systems), renewable energy development (solar, wind, co-
generation, waste-to-energy), and solid waste and wastewater management

Land degradation Sustainable land management in the rural-urban interface
Restoration of degraded production landscapes in the rural-urban interface

International waters Decreased pollution of rivers, deltas and coastal areas associated with urbanization
Advanced efficient water use and re-use in cities and metropolitan areas

Chemicals and waste Reduction of POPS, ODS, and mercury in built infrastructure, industries, and products and materials 
used in cities—integrating the management and disposal of electronic and industrial waste with heavy 
metals and solvents, pesticide application for public health and vector control, and urban run-off

Source: GEF 2018.
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The GEF can help develop and implement efforts in a more coordinated manner 
to enhance effectiveness and address common drivers that the individual 
Conventions seek to address. The GEF interventions will incorporate issues on 
gender equity and women’s empowerment as promoted by all of the above Con-
ventions. The results and lessons learned on generating global environmental 
benefits for individual Conventions will also be shared, to help inform Parties as 
they consider the role of cities and urbanization in the Convention context. 

THE GLOBAL ENVIRONMENT FACILITY AND GLOBAL 
ENVIRONMENTAL BENEFITS  

In accordance with its mandate, GEF financing contributes to measurable global 
environmental benefits by (a) reducing greenhouse gas emissions (GHGs); (b) 
mainstreaming biodiversity conservation to harness ecosystem services and 
safeguard threatened wildlife species; (c) integrating land degradation neutrality 
targets; and (d) improving chemical and waste management. Because the IP will 
target specific geographies during implementation, there is greater potential for 
economies of scale, primarily in achieving the objectives of the climate change 
mitigation and chemicals and waste focal areas, and secondarily in the biodiversity 
and land degradation focal areas.

Outcomes and Global Environmental Benefits (GEBs) for the impact program 
are vast and will be in line with the Multilateral Environmental Agreements and 
the SDGs, as follows: (a) mitigation of GHG emissions through energy efficiency; 
(b) removal or disposal of hazardous chemicals (especially pesticides) and 
waste associated with food value chains; (c) conservation of threatened wildlife 
species and habitats; and (d) contributions to land degradation neutrality.
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Annex E.  
Solutions for 
Decarbonizing  
Urban Systems

Greater than Parts offers urBan policymakers detailed insights into how 
cities plan, implement, and finance integrated solutions.  As an easy way to 
refer to inventory for decisionmakers, in Table E1 we expand the solutions-set by 
drawing on actions taken by cities around the world.  Offered here are policy-le-
vers for decisionmakers seeking to scale up the global environmental benefits 
of urbanization that reduces greenhouse gas emissions (mitigation, Table E2), 
responds to climate change risks (adaptation), as well as seek co-benefits of 
combining adaptation and mitigation (Table E3).

The solution feasibility ranking combines considerations of capital intensity, 
technical complexity, degree of urban policy leverage, stakeholder coordination 
effort, and compatibility with existing built environment.
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TABLE E1.  
SOLUTIONS FOR DECARBONIZING URBAN SYSTEMS

solutions MechanisMs enablers inhibitors

Multisectoral urban emissions

Holistic emissions drawdown plan 
Leuven, Belgium

Establish recent emissions baseline 
with best available data. Identify 
priority sectors for emissions 
reductions. Build stakeholder buy-in 
or cooperation with all necessary 
parties.  Run pilot projects to 
demonstrate potential and build 
confidence among stakeholders 
in methods and effectiveness.

Scientific support from local 
academics/research institutions; 
shared interest and ownership 
in climate progress among local 
institutions; well-tracked energy 
consumption data among key actors.

Challenges include securing 
financing for concrete interventions. 
Ability to foster stakeholder 
engagement and shared ownership 
will vary depending on the local 
economic makeup of the city 
(e.g., industrial versus college/
tech towns).  Balancing short-
term stakeholder interests with 
long-term visions is difficult.

Reduction in energy use in public services and utilities

Renewable electricity generation
Canberra, Australia*; 
Santo Domingo, 
Dominican Republic; 
Singapore

Utilize feed-in tariff (FiT) method 
to generate competitive bidding 
for provision of renewable 
energy* Set a fixed tariff price to 
lower subsidy cost to the city as 
prices inflate* Make concurrent 
investments in training, education, 
and infrastructure that support job 
creation and maximize economic 
benefits for the city. Move to 
hydro, wind, and solar where 
feasible in phased interventions.

Administrative capacity to manage 
bidding process and project 
implementation; city government 
awareness of where to target 
investments to maximize economic 
impact (training, education); 
strong land management practices 
to ensure space is available 
for solar/wind installations.

Requires large infrastructure 
investments in transmission and 
generation materials. City needs to 
have financial resources to subsidize 
the FiT. Requires large amounts 
of land. Secondary investments 
in skill-building are needed to 
support the new industry.

Energy-efficient street lighting 
Yemen ($5 million) †; 
Sao Paulo, Brazil

Power streetlights with renewable 
energy by mounting solar 
panels on lighting poles. Use 
LED lamps for street lighting to 
reduce energy consumption. 

Locally available technology; 
capacity and knowledge among 
contractors of new technology 
and installation requirements.

Solar panels may not be feasible 
in the project location due to 
climatic or market factors. Local 
governments may need to develop 
capacity to undertake regular 
upkeep and maintenance.

Energy audits of municipal 
utilities and energy-use as 
performance measure 
Pakistan ($3 million) †

Undertake comprehensive energy 
audits of municipal infrastructure, 
equipment, and vehicles to estimate 
energy use. Identify energy-saving 
opportunities by infrastructure 
retrofit or replacement of assets, 
equipment, and vehicles. 

Regulatory environment requiring 
utilities to undertake audits; 
capacity and knowledge to 
carry out energy audits.

Requires established standards 
and methodologies for estimating 
energy use. These mechanisms are 
resource-intensive when bridging 
knowledge to action, especially with 
older buildings and equipment.

Improvements in electricity 
distribution
Rio de Janeiro, Brazil

Reduce nontechnical distribution 
losses (energy theft) and address 
operational efficiency and capacity 
issues with technological upgrades 
(smart grids), distributed generation, 
and demand-side management.

Strong utility-community 
relationships and utility presence 
in informal settlements to build on 
and prevent energy theft; strong 
existing networks to more easily 
implement smart grids and metering.

Large distribution networks in 
informal settlements can be difficult 
to monitor and regulate; distributed 
generation without proper support 
could shift burden to parties with 
less bandwidth to manage process.

loW high
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solutions MechanisMs enablers inhibitors

Energy efficiency improvements 
in district heating
Uzbekistan ($95 million) †

Use energy-efficient boilers.  
Replace existing network with 
well-insulated pipes. Install 
meters to track energy use.

Requisite sector strategies and 
policies; capacity and knowledge 
among participating cities and 
municipal utilities to manage 
and operate new systems; 
administrative capacity to manage 
updated metering and billing data, 
maintain financial performance.

Requires high upfront costs 
to replace existing or install 
new infrastructure.  Ensuring 
implementation is well-coordinated 
and timely is essential due 
to the project scale. New 
and expanded infrastructure 
brings higher upkeep costs.

Energy efficiency improvements 
in water supply 
China ($386 million) †;
Santo Domingo, Dominican Republic

Reduce non-revenue water (NRW) 
due to leakage by rehabilitating 
or replacing reservoirs, 
pumping stations and service 
connections. Replace old pumps 
with energy-efficient pumps.

Financial instruments to attract 
private-sector investment in 
urban energy efficiency projects
Brazil ($200 million) †

Develop innovative financial 
instruments and mechanisms 
to de-risk investment in energy 
efficiency (e.g. setting up a financing 
facility to leverage public funds to 
attract private sector investment).

Need for a financial intermediary; 
technical capacity to manage 
the financing facility.

Lack of bankable energy-efficiency 
project pipeline; lack of private 
investors willing to invest at 
facility or project level; insufficient 
concessional funding; insufficient 
energy conservation and GHG 
mitigation performance.

Reduction in carbon footprint of buildings and businesses

City cap-and-trade system 
Tokyo, Japan;
Shenzhen, China

Provide data-driven allowances 
(“caps”) and trading (sale) of 
carbon credits if under cap. Provide 
option for alternate offset credits 
through installation or use of 
renewable power generation.

Strong regulatory capacity; large-
scale data collection and processing 
resources; shift from voluntary 
reduction/mandatory reporting to 
mandatory reduction w/ established 
baselines via reported data.

Requires strong institutional 
capacity for program design/
enforcement. High-performing 
participants drive down the 
market for allowances, increasing 
incremental cost of mitigation 
measures for others.  Achieving 
private sector buy-in is challenging.

GHG emissions inventories 
and performance tracking 
Rio de Janeiro, Brazil

Quantify the emissions in the 
city and their sources. Create a 
working group to track policies 
and actions and quantify their 
impact on emissions over time. 
Evaluate interventions and 
assess their replicability.

Widespread availability of 
emissions data; cooperation 
among multisectoral group of 
stakeholders to share information 
and implement interventions.

Tracking impact of discrete 
interventions in a big-city context 
can be difficult, especially with 
the private sector or other actors 
performing their own mitigation 
activities on parallel tracks.

Energy retrofits in existing 
buildings and energy efficiency 
measures in new construction 
Dhaka, Bangladesh ($4 million) †;
Turkey ($74 million) †;
Kunshan, China; 
Quito, Ecuador; 
New Delhi, India

Ensure use of adequate insulation 
for the building envelope and 
roofing. Design and locate openings 
(windows and access doors) to allow 
better natural ventilation and reduce 
need for artificial lighting. Use 
energy-efficient lighting, appliances, 
and equipment.  Incorporate 
passive design strategies to leverage 
daylight and natural ventilation 
and reduce energy consumption. 
Use rooftop solar panels.

Regulatory environment requiring 
public buildings to meet energy 
consumption standards; capacity 
and knowledge among contractors 
and architects of new technology 
and climate-smart construction 
and design approaches.

Local governments may need to 
develop capacity for upkeep and 
maintenance of more advanced 
building systems. More efficient 
design practices and materials 
require greater levels of invest-
ment; scale and effectiveness of 
intervention can vary based on 
condition of existing building stock

Reduction in energy use of urban transportation and limitation of car use

Integrated urban and  
transportation planning 
Indonesia ($10 million)†

Support the development of national 
policies, guidelines, and strategies 
to promote low-carbon urban 
development (i.e. reducing energy 
use and urban footprint through 
transit-oriented development, 
densification, mixed land use). 
Strengthen data quality and 
build capacity to undertake 
climate-informed spatial planning.  
Support the development of 
spatially informed neighborhood 
plans, capital investment plans, 
and urban design guidelines.

Coordination between national-, 
state- and local-level actors on 
financing, administrative and regula-
tory support, linking urban systems 
to regional/national systems; techni-
cal capacity and expertise to develop 
and implement policies and plans.

Local governments may lack 
capacity internally to undertake 
and implement spatially informed 
urban planning and regulation, 
necessitating outside assistance 
over prolonged period of time to 
ensure project effectiveness.
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solutions MechanisMs enablers inhibitors

Public transit 
Dakar, Senegal ($300 million) †;
Karachi, Pakistan ($382 million) †;
Lagos, Nigeria ($2.75 million/km);
Johannesburg, South Africa 
($5.5 million/km); 
Santo Domingo, Dominican Republic;
Sao Paulo, Brazil; 
New Delhi, India; 
Tehran, Iran

Invest in mass transit infrastructure 
such as bus-rapid transit (BRT) 
systems, underground rail, light 
rail, and public buses. Involve 
existing informal transit actors in 
new processes with job training 
or ownership stakes. Implement 
measures that encourage the 
use of public transit (e.g., 
fare subsidies, high parking 
fees, congestion pricing).

Financial capacity (and/or loans, 
federal transfers) to absorb 
high upfront costs; technical 
capacity to design, implement 
and manage mass transit 
projects; requisite legislative and 
regulatory frameworks; adequate 
enforcement mechanisms; public 
trust in city government ability to 
offer effective transit options.

Due to its capital-intensive nature, 
financial sustainability can be 
challenging. Up-front costs are 
high. Needs substantial time 
for completion. Has significant 
environmental and social impacts 
(need for resettlement, etc.).

Holistic, life-cycle-focused 
public transit expansion 
London ($19.4 billion)

Seek emissions reductions 
beyond transit modal shift when 
expanding mass transit (e.g., 
localized procurement strategies 
to minimize logistical and 
construction footprint).  Build 
energy performance into contract 
awards (e.g., lighter train design 
for decreased energy use). Divert 
excavated/extraneous materials 
from landfills, reuse locally. Choose 
materials with low embodied energy.

High levels of technological 
awareness among contractors 
regarding materials and design; 
appreciation and awareness among 
project administrators of life-cycle 
related emissions and holistic 
impacts; city capacity to enforce 
efficiency-centric procurement 
and materials requirements on 
large infrastructure projects.

Efficiency focus in major 
infrastructure projects increases 
already high up-front costs. Ensuring 
adherence to sustainable project 
guidelines requires high levels 
of administrative oversight.

Non-motorized transport and 
walkable neighbourhoods 
Karachi ($23.5 million) †

Integrate bicycle lanes in 
neighborhood design. Invest in 
dedicated pedestrian pathways 
and sidewalks. Promote 
walkability through public space 
improvements such as landscaping, 
street furniture, tree cover, and 
urban design guidelines.

Knowledge and expertise in 
urban design to inform local area 
planning; coordination between 
various public agencies; legislation 
and regulatory environment to 
formulate and enforce urban 
design measures and guidelines.

Coordination between different 
agencies (transport, local 
authorities, etc.) can be 
challenging. Investments need 
regular maintenance; Existing 
infrastructure may prevent 
simple application of new transit 
modes to built environment.

Reduction of emissions from waste, reduced energy use in public utilities

Manage solid waste and wastewater 
collection, transmission, and 
treatment; waste-to-energy
Accra, Ghana;
Addis Ababa, Ethiopia;
Matara, Sri Lanka;
[Vienna, Austria];
Maldives ($2 million) †;
[London, England];
Rio de Janeiro, Brazil; Tangerang 
Selatan, Indonesia. 
Baghdad (wastewater 
only, $68 million) †
New York City, United States;
Quito, Ecuador;
Sao Paulo, Brazil (waste-to-energy)

Formalize and consolidate collection, 
transport, and treatment of waste 
products in sanitary plants and 
landfills, including infrastructure 
investments in waste transport 
networks. Eliminate open air, 
disaggregated disposal methods. 
Invest in municipal composting, 
household-level composting and 
recycling efforts to limit waste 
stream. Support informal waste 
recycling to fill service gaps. 
Implement landfill tax. Pursue 
partnerships to support the 
generation and transmission of 
energy via waste-to-energy projects 
(e.g. methane capture) using solid 
waste or wastewater treatment.   

Administrative capacity and 
knowledge necessary to implement 
and manage waste collection, 
consolidation, and treatment 
measures; stakeholder collaboration 
to support informal recycling/
collection efforts; institutional 
capacity to enforce bans on 
dumping, burning. Technological 
capacity for generation and 
processing (e.g. anaerobicity, 
digesters); availability of third-party 
upfront financing; culture of 
collaboration among cities, utilities, 
and regulators to plug renewable 
gas provision into energy sector.

High volume of waste and large city 
areas creates logistical challenges. 
Adherence of privately contracted 
companies or informal actors, 
where relied on, to city goals is 
not guaranteed. Methane capture 
and destruction processes are 
financially and technologically 
demanding.  Upfront costs are 
high and private investors may 
be unwilling to invest. Local 
governments may need to develop 
capacity to undertake regular upkeep 
and maintenance. Incorporating 
waste-to-energy fuel products is 
logistically demanding and can 
have regulatory implications.

Note: Dagger symbol (†) denotes a World Bank-funded project. Asterisk (*) connects a specific mechanism to a specific city 
within a solution, where that mechanism was distinct to that city’s pursuit of the solution and may not be applicable in 
other city contexts. Brackets [ ] are used where solutions are common to a mix of wealthy and resource-constrained cities, 
to recognize that a similar solution might look different in each city context in terms of scale and comprehensiveness. Dollar 
figures represent approved funding for World Bank Projects where a city is indicated to be part of a World Bank case study; 
otherwise they represent available financial information in ARC3.2 Case Studies (Bader, et al. 2018). All $ are in US dollars.

Source: World Bank analysis, based on Rosenzweig et al. (2018) and World Bank operations.
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solutions MechanisMs enablers inhibitors

Governance, program planning, and stakeholder engagement-focused interventions 

Sustainability reporting
Warsaw, Poland

Publicize, optimally with external 
verification, the results of efforts 
to address climate change to show 
progress and provide examples 
of climate policy leading to 
positive economic, social, and 
environmental outcomes

Influential people or departments 
in city government that support 
reporting and are willing to work 
with consultants and/or universities 
to collect data and prepare 
reporting; strong university research 
base that can provide data collection 
assistance with co-benefit of 
expanding education and awareness 
of climate issues and solutions.

Verification may help, but findings 
can be politicized and subsequently 
criticized in some political climates. 
Some impacts may be easier to 
isolate and quantify than others.

Cross-sectoral climate 
action program
Mexico City, Mexico; Paris, France; 
Quito, Ecuador; Sintra, Portugal

Create a dedicated city agency to 
institutionalize and coordinate 
climate action. Establish focused 
goals for each intervention (e.g. 
adaptation or mitigation) to 
simplify implementation, while 
also prioritizing interventions 
that provide co-benefits. Take a 
holistic approach that focuses on 
feasible measures across all city 
sectors. Leverage IPCC integrated, 
cross-sectoral methodology.

Leadership focus on climate goals 
to drive process and fight inertia 
among many city departments 
with different mandates and goals; 
existing culture of collaboration 
among city departments; existing 
knowledge base of key areas of 
need across urban systems.

Challenges in multi-stakeholder 
agreements on areas of need, 
feasibility, and responsibility for 
execution. A wide array of measures 
must be implemented with a 
limited budget. Some interventions 
may not be cross-cutting or bring 
most co-benefits but are areas in 
greatest need of investment.

Participatory deliberation for 
cross-sectoral, synergistic, 
and integrated approaches 
Chula Vista, United States ($554,000 
up front, $337,000 annually)

Have multi-stakeholder working 
group develop recommendations 
and hold public review for further 
feedback. Consult with local 
academics/experts for quantitative 
information on risk.  Prioritize 
actions based on feasibility, 
synergy with existing efforts, 
and multiple co-benefits.

Forward-thinking and engaged 
residents, businesses, community 
groups; progressive city government 
with willingness to engage in 
bottom-up planning process.

Multi-stakeholder process 
covering numerous options 
brings risk of paralysis from 
inability to reach consensus.

Cross-cutting hard and soft interventions to lower climate risk and decarbonize urban systems

Habitat preservation and urban 
reforestation (ecosystem services)
Colombo, Sri Lanka; 
Cape Town, South Africa; New York 
City, United States; Sao Paulo, 
Brazil; Seattle, United States; 
Singapore; St. Peters, United 
States; Gibsons, Canada; Durban, 
South Africa; Quito, Ecuador;  
[New York City, United States]; 
Dhaka, Bangladesh ($6 million) †; 
Santo Domingo, Dominican Republic; 
Sao Paulo, Brazil; Singapore

Regulate development on existing 
green spaces; identify underutilized 
and/or strategically important areas 
for habitat restoration or refor-
estation; quantify and emphasize 
co-benefits for public buy-in and 
political support; implement 
conversion plans and monitoring 
of existing or new green spaces 
to ensure preservation; engage 
stakeholders with education to 
build stewardship and lower 
maintenance burden on municipality.

Administrative capacity and 
authority on land management (e.g., 
balancing competing incentives 
to ensure land conservation); 
adequate enforcement mechanisms 
on the ground; opportunities to 
link engineering measures to 
natural resources that can assist in 
service provision (e.g., creeks and 
ponds for stormwater retention); 
collaborative relationships among 
city government, community 
groups, and  nonprofits for 
project buy-in and execution.

Population growth and expanding 
development create competition 
for land and political pressure on 
regulations that limit development 
of green space. Lack of localized 
climate projections can make it 
difficult to understand need for 
ecosystem services.  Requires 
long-term coordination among 
multiple stakeholders and clear 
delineation of responsibility (e.g., 
tree upkeep and watering).

TABLE E2.  
SOLUTIONS WITH CO-BENEFITS FOR DECARBONIZATION 
(MITIGATION) AND CLIMATE RISK ADAPTATION 

loW high
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solutions MechanisMs enablers inhibitors

Reforestation and resettlement 
of at-risk informal dwellings
Cubatao, Brazil ($470 million); 
Medellin, Colombia ($249 
million); Sao Paulo, Brazil

Map risk to quantify vulnerability 
to housing stock and resettle 
at-risk and illegal settlements to 
safe, upgraded housing. Reforest 
bare slopes to lower landslide and 
flood risk, with either wilderness 
or recreation areas. Enforce 
settlement moratoriums in at-risk 
areas. Develop comprehensive 
resettlement plan to assist families 
in the move, including job training. 
Seek synergies, such as training 
resettled residents to work in 
the reforestation process.

Comprehensive planning that not 
only identifies at-risk settlements 
(geotechnical studies) but 
creates framework for equitable 
resettlement; ongoing capacity 
to monitor at-risk areas to 
prevent further development; 
availability of third-party funds 
(e.g., Inter-American Development 
Bank) to support a comprehensive 
effort, rather than evictions and 
moratoriums on development.

Resettlement of thousands of 
families requires deep investment in 
hard interventions (infrastructure, 
housing) and soft ones (family 
support, job training, counseling). 
Land scarcity increases pressure 
to settle in at-risk areas and can 
create conflicts with urban poor. It 
is challenging to ensure equality 
of approach that treats informal 
settlements in at-risk areas 
consistently with higher-income 
development in at-risk areas.

High-density, car-free 
development corridors with 
green design standards
Masdar City, Abu Dhabi, United 
Arab Emirates; New Songdo 
City, Republic of Korea

Engage in flexible master planning 
with built-in updates to reflect new 
data. Develop narrow car-free streets 
to balance shade and natural light 
and keep air clean. Develop green 
space, breaking up development 
to reduce solar gain and improve 
drainage and street quality. 
Design optimal building and street 
orientation to take advantage 
of breezes and limit solar gain. 
Incorporate articulated density that 
mixes different development sectors 
to be pedestrian friendly. Establish 
efficient building standards.

More feasible in areas that are not 
previously built up; dedication 
to the idea of sustainability 
and adherence to sustainable 
design standards from project 
inception through completion; 
access to advanced knowledge of 
technology and design standards for 
sustainable, green development.

Difficult to do without “blank slate” 
on which to map out community. 
Robust private sector needed to 
afford development in line with 
high standards for materials and 
design. Built environment has high 
embodied energy footprint without 
interventions in construction 
materials and sourcing, limiting 
impact on GHG emissions.  

Construction interventions to lower climate risk and carbon emissions

Retrofits for power 
distribution systems
Hyderabad, Delhi, India

Upgrade substation capacity to 
handle larger electricity demand 
and lower load losses. Upgrade 
distribution systems to be more 
resilient to heat stresses.

Population growth requires 
expansion of power distribution 
systems and capacity. Dependable 
data on demand patterns and 
growth to allow for proper 
levels of investment.

Expansion of power distribution 
systems is resource-intensive. It 
can lock in emissions into the future 
if fossil fuels are used without 
flexibility to switch fuel types.

Folding of mitigation and 
adaptation into building retrofits 
for disaster risk mitigation 
Naples, Italy

Update building code with 
climate change mitigation and 
adaptation factors to create 
co-benefits in interventions, for 
example adding energy upgrades 
and rainwater harvesting and 
recycling to structural upgrades.

Administrative capacity to 
coordinate a wider program that 
builds climate into standards 
updates; buy-in from the private 
sector for  performing upgrades; 
informed practitioners to 
complete complex projects.

These interventions increase the 
cost and complexity of projects and 
may not be feasible in some contexts 
where resources are limited.

Phase-change materials in 
building construction
Melbourne, Australia

Replace traditional insulation/
wall assembly makeup with 
phase- change materials to increase 
thermal storage capacity.

Practitioners available with 
experience using these materials 
in construction; developers 
experienced in or willing to exceed 
industry standard practice to 
adopt these measures in their 
projects; incentive programs 
for using these materials.

Price and availability may mean 
these are difficult to deploy at scale 
across major cities. May need to 
adjust building codes to allow for 
using these materials in construction 
process. Awareness building and 
training needed for architects 
and contractors that would use 
these materials in construction.

Note:  Dagger symbol (†) denotes a World Bank-funded project. Asterisk (*) connects a specific mechanism to a specific city 
within a solution, where that mechanism was distinct to that city’s pursuit of the solution and may not be applicable in other 
city contexts. Brackets [ ] are used where solutions are common to a mix of wealthy and resource-constrained cities, to recognize 
that a similar solution might look different in each city context in terms of scale and comprehensiveness. Dollar figures represent 
approved funding for World Bank Projects where a city is indicated to be part of a World Bank case study; otherwise they 
represent available financial information in ARC3.2 Case Studies (Bader, et al. 2018). All $ are in US dollars.

Source: World Bank analysis, based on case data (Rosenzweig et al., 2018) and World Bank operations.
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solutions MechanisMs enablers inhibitors

Sea-level rise, storms (including storm surge and storm tide, extreme rainfall), precipitation 

Hard interventions (e.g., 
engineering)  supported 
by soft actions (codes and 
standards, education)
Rotterdam, Netherlands; Venice, Italy

Build dikes, floodwalls, floating 
neighborhoods, dams, and gates 
to block tidal events, supported by 
codes and standards on development 
to meet height requirements and 
other flood-proofing actions.

Deep financial and technical 
resources for major engineering 
actions, likely requiring fiscal 
transfers from federal government. 

Financial and resource demands are 
unavoidable.  Some local contexts 
and geographic characteristics 
may make this unrealistic.

Strategic adaptation planning for 
flooding and coastal inundation
Almada, Portugal; 
Dar es Salaam, Tanzania;  
Fort Lauderdale,* New York 
City, Norfolk, United States; 
Benin ($100 million)†; Accra, 
Ghana ($200 million)†; Saint 
Louis, Senegal ($29 million)†;
Haiti ($ 22 million)†; Quito, Ecuador

Integrate adaptation and risk 
into local development plans. 
Create Sustainability Department 
to integrate climate adaptation 
across city departments.* Pursue 
partnerships with other cities 
and NGOs to integrate new ideas, 
research, tools.* Guide settlement 
and infrastructure toward safe 
areas with land-use regulation 
and resettlement. Assess building 
stock location and risk factors 
to prioritize flooding retrofits.

Administrative capacity to process 
data, enforce ordinances on 
development in vulnerable zones; 
a culture of cooperation between 
municipal departments to integrate 
adaptation into planning efforts; 
existing relationships with other 
cities and NGOs for knowledge 
sharing on best practices; expertise 
among contractor base to execute 
adaptation retrofit projects.

There may be competing incentives 
between developers with financial 
influence and adaptation-focused 
development restrictions. 
Coordinating across departments 
with different knowledge bases, 
goals, and mandates may be 
difficult. Resettlement and 
expanded land-use enforcement are 
complex processes that can have 
significant social implications.

Contextualized physical defenses 
against inundation and flooding
Almada, Portugal; Dar es 
Salaam, Tanzania;  
Fort Lauderdale*, New York 
City, Norfolk, United States; 
Benin ($100 million)†; Accra, 
Ghana ($200 million)†; Saint 
Louis, Senegal ($29 million)†;
Haiti ($22 million)†; Quito, Ecuador

Invest in engineered (seawalls, 
dikes, levees) and natural 
(dunes, wetland restoration) 
flood protection measures 
where appropriate or feasible. 
Improve drainage, especially in 
low-lying areas, by augmenting 
the capacity of drainage networks, 
improving roadside drainage, and 
increasing permeable surfaces. 
Undertake slope stabilization 
measures and invest in barriers. 

Financial capacity to undertake 
investments with high upfront costs; 
access to engineering expertise 
for execution of coastal defense 
projects; requisite sector legislation 
and policies; regulatory environment 
facilitating changes to building codes 
and infrastructure standards and 
adequate enforcement mechanisms.

Local governments may need to 
develop capacity to undertake 
regular upkeep and maintenance of 
climate-smart infrastructure. There 
are high upfront costs to relocate 
or rehabilitate infrastructure. 
More efficient design practices 
and materials may require 
greater levels of investment.

Strategic retreat and closure 
of infrastructure
New York City, United States

Map the hazards, including flooding 
risks to infrastructure like subway 
tunnels. Suspend services and 
remove vehicles and equipment 
from areas likely to be inundated.

Cooperation among city departments 
and researchers to understand risk 
levels and hazard likelihoods; and 
appreciation of climate hazards by 
city decisionmakers to generate 
support for unpopular decisions 
(e.g., suspending subway service 
days before hurricane landfall).

Less understanding leadership may 
not support service suspensions.  
Imprecise climate hazard projections 
and mapping can make this difficult 
to execute fully, or lack of awareness 
can mean this doesn’t happen at all.

Updating urban building codes, 
standards, and regulations 
to facilitate resilience
Brisbane, Australia; Helsinki, 
Finland; New York City, United States

Model local sea-level rise, storm 
surge, and storm tide scenarios to 
determine risk thresholds. Choose 
appropriate climate hazard scenario 
to plan for, balancing likelihood 
and resource intensity (cost-benefit 
analyses). Incorporate best practices 
on codes and standards from other 
areas facing similar climate risks.  
Involve private sector in planning 
and choosing interventions to bring 
stakeholder knowledge and input. 

Availability of data points for 
complex modeling efforts; planning 
and institutional capacity to 
assess resource availability and 
balance needs and constraints; 
administrative capacity to execute 
new building standards and 
monitor property compliance; 
and strong relationships with city 
government and private sector.

Multi-pronged quantitative 
effort with numerous variables 
requires expertise and robust 
data. Forward-looking analysis 
requires planning on time horizons 
beyond terms of elected officials. 
Addressing building codes and 
environmental regulations may 
require new legislative procedures 
outside of normal timelines.

TABLE E3. 
SOLUTIONS FOR URBAN CLIMATE RISK ADAPTATION

loW high
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Ecosystem and green 
space-based adaptation
Ebro Delta and Emporda Wetlands, 
Spain; Singapore; Jerusalem, Israel

Restore coastal dune habitat as 
affordable, natural intervention. 
Engage local stakeholders with 
adaptation options to foster 
participatory process and gauge 
impacts of options (relocation 
versus in-place actions). Preserve, 
restore, and create green space that 
absorbs and holds rainwater (e.g., 
parks, riverbank promenades).  

Willingness among decision-makers 
to consider stakeholder input along 
with quantitative data; existing 
open space in low-lying areas 
or along waterways that can be 
leveraged for green water treatment 
and barriers; presence of non-
fractured, public-owned wilderness 
spaces; engaged civil society 
groups to combat development.

Diverse stakeholder engagement can 
make reaching consensus difficult—
some groups may be more willing to 
consider options like relocation more 
than others (e.g., those with shorter 
tenure spans on land). Economic 
development along waterways can 
limit opportunities for green buffers; 
population growth puts pressure on 
existing habitat; lack of contiguous 
green spaces makes execution diffi-
cult without land reclamation by city.

Precipitation and storms (including storm surge and storm tide, and extreme rainfall hazards like floods, landslides)

Participatory water retention 
and drainage development
Middelfart, Denmark

Engage with private property owners 
to feed rainwater into gardens rather 
than drainage infrastructure. Devel-
op drainage in public areas using 
citizen knowledge on preferred space 
usage and granular climate impacts.

Private citizens with land rights 
and space to create interventions of 
their plots; administrative capacity 
for outreach to and coordination 
among numerous landowners.

Diverting rainwater into gardens 
rather than public spaces or drainage 
infrastructure requires minor invest-
ment in labor and resources that 
might require financial incentives.

Integration of climate risk into 
disaster management plans
Gorakhpur, India; Santa Fe, 
Argentina; Tacloban, Philippines

Adjust disaster management plans to 
focus on pre-disaster risk reduction 
and inform plans with climate 
projections and updated data 
sources of risk. Conduct capaci-
ty-building among city departments 
and local researchers to understand 
climate risk and collaborate on 
policy. Educate public through 
risk communication initiatives.

Top-down focus (national, 
regional, city) on formalizing 
disaster risk reduction; awareness 
and capacity to leverage 
frameworks for understanding 
risk and resilience; culture of 
collaboration and knowledge 
sharing among city departments 
and community stakeholders.

Moving from reacting to disaster 
to reducing risk requires thinking 
and acting beyond typical political 
appointment lifespans. Scope 
of interventions increases when 
building risk reduction and 
resilience into disaster management.

Building redundancy and 
disaggregating risk in 
physical systems
Boulder, United States

Create buffer zones between risk 
sources and infrastructure: e.g., 
flood-prone creeks and main roads. 
Create redundancies for physical 
systems that do not share sources 
of vulnerability to avoid cascading 
failures while making diverse, 
distributed additions to physical sys-
tems to mitigate large-scale failure.

Alignment of current policy 
objectives and forward-looking 
adaptation goals to foster planning 
in infrastructure construction; 
strong historical data on trends 
of certain sources of risk in 
times of extreme weather.

Existing infrastructure and 
geography of city can limit options 
for adjusting and redesigning 
physical systems.  Creating more 
distributed solutions to some 
issues, like wastewater treatment, 
places burden on homeowners.

Flood control planning
[Calgary, Canada]; 
Kedarnath, India*; Toronto, Canada

Publicize flood hazard data 
and use data to adjust building 
codes and block development in 
risk zones. Maintain or expand 
permeable surfaces. Create a flood 
authority with formal powers 
to enact interventions.* 
Increase infrastructure capacity for 
stormwater. Provide educational 
resources to stakeholders on 
protecting properties from flooding.

Government capacity to turn 
research into policy action—e.g., 
reversing development in flood-
prone areas; openness to granting 
court powers to “sustainable 
adaptation authority” to ensure 
policy is translated to action.

Moving buildings and businesses 
and redrawing development lines are 
disruptive and can impact economic 
activity; altering regulatory structure 
to facilitate action can vary in com-
plexity depending on centralization 
of authority by national context.

Mainstream climate research 
into water management 
and climate planning
Tucson, Denver, and 
Seattle, United States; 
Makassar, Indonesia; Santiago, Chile

Build an iterative, formalized 
process of collaboration across the 
research/practice divide to coalesce 
around most likely risks and allow 
faster development and application 
of solutions. Share research among 
non-government stakeholders to 
match research efforts to local needs 
and foster behavioral change.

Awareness among water 
management staff of importance 
of climate research; willingness 
of officials in possible short-term 
appointments to engage in 
long-term, iterative processes.

Getting practitioners’ buy-in to 
embrace research-guided actions 
is a challenge, as is convincing 
all relevant stakeholders to make 
behavioral changes in water usage.
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Informal settlement upgrades 
based on local knowledge 
Jakarta, Indonesia

Involve slum dwellers in adaptation 
process to gain local insight into 
existing adaptation measures and 
better understand granular risks (e.g. 
flooding locations, levels, pace, and 
frequency). Let local experience and 
input help determine the relevance 
of adaptation options when having 
to choose between several options.

Ability to establish trust 
between city planners and 
residents; openness among 
planning professionals to view 
local experiences as vital data; 
established neighborhoods 
where local experience has been 
developed over a long period.

Residents may not trust that 
the government has their best 
interests in mind, especially if 
living in informal settlements.  
Newer informal settlements may lack 
experience on how localized hazards 
and vulnerabilities interplay.

Proactive planning for flood 
and landslide events based 
on climate projections
Rio de Janeiro, Brazil; Surat, India

Create projections and climate mod-
els based on known weather patterns 
that have cyclical impacts to plan 
for flooding and landslide events. 
Establish early warning systems to 
boost response time to major events. 
Develop ad hoc working groups 
to connect necessary government 
bodies for comprehensive response.

Historical data on weather 
patterns to discern trends and 
supply data to projections; 
and real-time monitoring of 
shifts in relevant indicators 
(e.g. reservoir levels leading to 
water discharge, river levels).

Local topographical features and 
other conditions can impact the 
behavior of weather on a granular 
scale and make planning based 
on large-scale weather patterns 
difficult. Information asymmetry 
across departments and jurisdictions 
can limit response scale and speed.

Temperature (including heat waves)

Climate-resilient design 
and construction
Antwerp, Belgium

Establish climate-informed standards 
for buildings and surrounding 
spaces (e.g. green roofs, permeable 
surfaces, light-colored building 
facades, window shading).

Strong regulatory environment for 
code enforcement; and capacity and 
knowledge among contractors of new 
technology and design practices.

Administrative demands accompany 
regulatory enforcement. New design 
practices bring higher costs and 
require skilled practitioners.

Increase in green cover
Glasgow, Scotland;
Manchester, England; 
Dhaka, Bangladesh ($4 million) †; 
Sao Paulo, Brazil; Sydney, Australia

Green-cover targets with flexible 
methods (green roofs, gardens, 
street trees) to reach them. Granular 
approach designed around neigh-
borhood contexts. Broad stakeholder 
engagement to raise awareness and 
cooperation and bring intervention 
to scale. Software modeling to 
quantify green space impact on 
UHI and evaporative cooling. 

Broad stakeholder buy-in to 
achieve scale; and granular data 
on neighborhoods and potential 
impacts to plan interventions 
and communicate impact.

Space constraints might require 
more expensive or technically 
difficult interventions. It may be 
difficult to convince the private 
sector to incur expenses for 
greening interventions.

Heat action plans, early warning 
systems for extreme heat 
Ahmedabad, India 
[Antwerp, Belgium 
Windsor, England]

Develop infrastructure (e.g., 
media, door-to-door, SMS) for 
awareness-building and early 
warning. Perform capacity-building 
for public health and emergency 
professionals. Identify vulnerable 
populations or areas to prioritize 
and set temperature thresholds.

High-response capacity among 
healthcare sector; administrative 
capacity for stakeholder 
outreach and engagement; and 
widespread stakeholder buy-in 
and trust in government.

Reaching isolated slum 
populations with information or 
assistance may be challenging, 
as may the resource intensity of 
accommodating large groups with 
limited adaptation options.

Quantification of urban heat 
island and temperature 
impact on public health
Brussels, Belgium; Moscow, 
Russia; Seoul, Republic of Korea; 
Sydney, Brisbane, Australia

Consolidate data on temperature 
trends in urban versus rural settings 
and trends in growth of impermeable 
urban surfaces to understand the 
scale of the urban heat island (UHI) 
effect. Track frequency of extreme 
temperatures, day/night temperature 
trends, and urban mortality and mor-
bidity rates during times of extreme 
temperature to understand health 
risks and determine if additional 
public health capacity is needed.

Simplified in locations with strong 
local datasets covering mortality, 
health, and meteorological trends.

Action can be hindered by poor 
record keeping and lack of existing 
data; can lead to competition for 
funds with other known investment 
needs; interventions to alleviate 
UHI (e.g. air conditioning for 
high night-time temps) are costly 
in heavily built-up areas.

Increase ventilation pathways 
and air movement
Hong Kong SAR, China

Link open spaces to roads to 
create air movement pathways. 
Provide planning parameters to 
meet ventilation and air movement 
requirements that provide options 
for adherence (building height, 
density, permeability, greening).

Knowledgeable practitioners with 
ability to determine and apply 
appropriate planning interventions; 
higher feasibility in less mature, 
built-up cities without set footprint.

Placing design constraints or 
demands on projects can create a 
financial burden. Implementation 
in areas of rapid development 
requires high level of coordination.
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Integration of passive cooling 
principles into home design
Rawalpindi, Multan, 
Faisalabad, Pakistan;  Dhaka, 
Bangladesh ($4 million)†

Train practitioners to apply passive 
cooling through increased shading, 
reflectivity, and insulation to 
augment active cooling. Solidify 
property rights to promote financing 
mechanisms for homeowners.

Well-informed local contractors 
with capacity to design for passive 
cooling; strong tenure and land 
rights for homeowners to leverage 
assets for financing improvements.

Many interventions don’t deal with 
increased night-time minimum 
temperatures, which are most dam-
aging. Can be hindered by capacity 
of local contractors (knowledge) 
and homeowners (finance).

Precipitation, temperature

Drought resilience
Djibouti ($7.5 million)†

Provide support for nutritional 
behavior changes to adapt to 
induced food insecurity. Diversify 
employment opportunities for those 
with drought-affected livelihoods.

Public health capacity to provide 
services and monitor status of 
population; data infrastructure 
to track affected populations and 
monitor progress; collaboration 
between stakeholders (city, 
NGOs, public health) to manage 
implementation over time.

Challenges include reaching 
all affected populations with 
interventions, maintaining 
contact and tracking progress, 
and clearly delineating roles and 
responsibilities in multi-stakeholder 
management arrangements.

Projections and proactive 
planning for shifting disease 
patterns and vectors 
Nairobi, Kenya; Nova Friburgo, 
Rio de Janeiro, Brazil

Assess past and present precipi-
tation, temperature, and humidity 
patterns. Project future changes to 
understand risk for future spread 
of diseases like malaria. Boost 
healthcare capacity for increased 
cases of disease. Implement 
preventative treatments if available. 
Take steps to eliminate increase of 
disease vectors known to be fueled 
by increased rainfall or temperature.

Collaboration between research, 
health care, and city leadership 
to understand disease risks 
and what conditions boost 
likelihood of increased disease 
observations; strong response 
capacity among health industry.

Variability inherent in projections 
and likelihood of higher variability 
in temperature and precipitation 
patterns make planning difficult.  
Infrastructure and health care 
capacity can limit ability to be 
proactive. Healthcare interventions 
pre- or immediately post-rainfall 
event are limited by type of disease 
and available treatments or vaccines. 

Granular city mapping of hazard 
and vulnerability distribution
Philadelphia, United 
States; Rome, Italy

Leverage block-level socioeconomic 
data, long-term meteorological 
trends, remote sensing of land 
surface temperatures, and trends 
in urban green cover to assess 
heat or flooding vulnerability 
and target interventions.

Readily available data on past 
and current weather, as well as 
socioeconomic data; platforms for 
publicizing and communicating 
the findings to build awareness.

Useful data points may be hard 
to come by in some locales, 
especially block-level socioeconomic 
data in developing cities with 
large informal settlements.

Data-informed water management
Santiago, Chile; Los Angeles, 
United States; Bangalore, India

Assess water sources, availability 
(current/projected), infrastructure, 
and demand to tailor a management 
approach that secures against 
climate risk (e.g. diversification 
of sources if risking shortages in 
primary source) while allocating 
water across sectors logically and 
pursuing demand reduction.

Greater potential for success if there 
is strong municipal authority over 
water distribution and use (low 
levels of informal water supply); 
and diverse water sources and 
technological options are available.

Some interventions (e.g. desalini-
zation and transmission upgrades) 
are resource-intensive. Large 
informal water sector is difficult to 
engage with and regulate. Demand 
reduction requires deep engagement 
and multi-faceted approach.

Holistic mainstreaming of 
heat adaptation into urban 
administrative decision-making
Jena, Germany

Localized adaptation plans with 
resources (printouts, webinars) 
accessible to all municipal workers 
and best-practice examples at the 
neighborhood level to guide local 
action. Institutionalize knowledge 
and planning exchanges between 
municipal workers, consultants, sci-
entists, and administrative leaders.

Coordination across city departments 
to create uniform approach to 
factoring adaptation into future 
actions; support from federal/
state offices for plan development 
and execution; public commitment 
to adaptation by politicians to 
boost awareness and buy-in.

Balancing adaptation with other 
mandates is difficult when coor-
dinating across city departments. 
Coordinating and executing trainings 
and education for a variety of city 
workers with differing education, 
priorities, responsibilities.

Integrated management 
planning for water supply, 
stormwater, wastewater
Can Tho, Vietnam; 
Lima, Peru; [Miami, United States]; 
Sao Paulo, Brazil; Singapore

Prioritize interventions that address 
full range of water management 
issues. Develop plans inclusively 
and build shared capacity among 
stakeholders, for example with 
pilot demonstrations to show 
effectiveness and get buy-in. 
Implement many interventions on 
smaller scales to diversify solutions. 
Plan future infrastructure siting 
with climate projections in mind.

Established lines of communication 
among all affected parties in the 
process to ensure solutions are 
locally effective; public trust in 
institutions (city government, 
universities, community groups) that 
allow for continued partnerships 
and knowledge sharing.

Water issues and actors can vary in 
different areas (water supply versus 
wastewater, formal versus informal), 
requiring granular approach and 
flexible plans for intervention.
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Cross-cutting adaptation efforts, non-hazard-specific

Development of low-income 
adaptation capacity
Khulna, Bangladesh;
Manila, Philippines; Indonesia 
($6 million)†; Sri Lanka ($50 
million)†; Kosovo ($2 million)†; 
New York City, United States*

Augment local knowledge and 
adaptation expertise with formalized 
knowledge and training. Support 
tenure and recognition of informal 
settlements (including property 
valuation) to set stage for service 
provision and allow homeowners 
to leverage assets for financing. 
Demarcate most vulnerable zones 
to focus outreach and prioritize 
planning actions. Factor localized, 
low-income context into wider 
city adaptation efforts.

Inhabitants with demonstrated 
capacity to adapt to existing climate 
risks; institutional capacity to 
formalize service provision and 
land tenure; presence of NGOs to 
defend against forced evictions 
and support tenure and to support 
environmental justice efforts specific 
to low-income communities.*

Expanding infrastructure provision 
into informal settlements is resource- 
intensive. Enforcing land tenure and 
updating cadasters in unrecognized 
areas requires major administrative 
resources.  Building climate justice 
into adaptation requires collabora-
tion among numerous stakeholders.   

Digital urban coordination 
to build resilience
Rio de Janeiro, Brazil

Use big data and real-time monitor-
ing to understand climate impacts 
on all infrastructure, services, and 
populations and react quickly to 
disruptions or emergencies.

Availability of resources 
for widespread high-tech 
investments and installations 
across the city; experienced 
employees and consultants to 
use them to full potential.

These tools are out of reach for 
many cities without assistance and 
require administrative capacity 
beyond the system itself to react 
to the knowledge and heightened 
awareness the system provides.

Cross-sectoral city partnerships
London, UK

Form ongoing partnerships 
with stakeholders from public, 
private, and nonprofit sectors 
to eliminate knowledge gaps, 
identify adaptation needs across 
sectors, and plan action.

Local government with 
administrative capacity and 
resources to organize and manage 
complex partnerships; private 
and nonprofit sectors with 
capacity to provide resources.

Requires creating complex 
funding mechanisms to pay for 
activities. Mandates and expecta-
tions among partners may differ. 
Individual entities may be left to 
act alone while group activities 
stop at knowledge sharing.

Climate-resilient energy and 
water infrastructure
New York City, Seattle, United States 
(energy); Manila, Philippines (water)

Build financial capacity 
(rate increases, expanding 
service coverage) and plan resource 
investments based on projected 
impacts on distribution systems. 
Plan for changes in power sources as 
climate patterns shift (e.g.,  reduced 
flows through hydroelectric dams). 
Harden existing infrastructure 
based on likely hazards.

Strong coordination between 
researchers, regulators, and utility 
companies to share knowledge, build 
consensus, and take actions across 
relevant sectors (e.g. regulators, 
local government, utilities). 
Willingness to engage in creative 
operating arrangements (e.g., 
build-operate-transfer) between 
city and private contractors; strong 
corporate culture focused on positive 
customer and climate outcomes.

If paid for by ratepayers, requires 
buy-in and approval by regulators. 
Even with approval, additional 
interventions for climate may 
face financial or site constraints. 
Regulatory structure may not 
support investments into adap-
tation. Expanding water supply 
without sanitation investments can 
limit health benefits. Replicability of 
corporate culture overhaul is difficult 
to guarantee in other environments.

Inclusive, multi-stakeholder 
adaptation workshops and projects
Antofagasta, Chile;
Bobo-Dioulasso, Burkina 
Faso; Cairo, Egypt;
Dar es Salaam, Tanzania;
Dhaka, Bangladesh; 
Maputo, Mozambique

Create forums for citizen- and 
neighborhood-level participation 
in urban policy development and 
present adaptation interventions for 
review by all stakeholders. Engage 
local NGOs and universities in 
awareness-building on climate risks 
and impacts. Engage in collective 
action on identified interventions.

Urban experience valued by 
policymakers as planning data; 
strong desire and bandwidth for 
civic action and engagement among 
population; third-party expertise for 
quantitative work, where needed.

Making sure the experiences 
and needs of all citizens (poor, 
non-landholding) are being 
heard is challenging. Getting 
coordination and cooperation 
among varied stakeholders with 
differing needs and interests is 
difficult. Participatory planning can 
be burdensome to the poor, who 
lack time to engage in process.

Note: Dagger symbol (†) denotes a World Bank-funded project. Asterisk (*) connects a specific mechanism to a specific city 
within a solution, where that mechanism was distinct to that city’s pursuit of the solution and may not be applicable in other 
city contexts. Brackets [ ] are used where solutions are common to a mix of wealthy and resource-constrained cities, to recognize 
that a similar solution might look different in each city context in terms of scale and comprehensiveness. Dollar figures represent 
approved funding for World Bank Projects where a city is indicated to be part of a World Bank case study; otherwise they 
represent available financial information in ARC3.2 Case Studies (Bader, et al. 2018). All $ are in US dollars.
 

Source: World Bank analysis, based on case data (Rosenzweig et al., 2018) and World Bank operations.
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ADDITIONAL RECOMMENDED SOURCES ON 
DECARBONIZING URBANIZATION

Coalition for Urban Transitions. 2019. Climate Emergency, Urban Opportunity. 
London and Washington, DC: World Resources Institute (WRI), Ross 
Center for Sustainable Cities and C40 Cities Climate Leadership Group. 
https://urbantransitions.global/urban-opportunity/.

IPCC (Intergovernmental Panel on Climate Change). 2018. “Summary for 
Policymakers.” In Global Warming of 1.5°C. An IPCC Special Report on the 
impacts of global warming of 1.5°C above pre-industrial levels and related 
global greenhouse gas emission pathways, in the context of strengthening 
the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty, edited by V. Masson-Delmotte, 
P. Zhai, H.-O. Pörtner, et al. Geneva: World Meteorological Organization. www.
ipcc.ch/sr15/chapter/spm/.

Rosenzweig, C., W. Solecki, P. Romero-Lankao, et al. eds. 2018. Climate 
Change and Cities: Second Assessment Report of the Urban Climate Change 
Research Network. Cambridge University Press. 

Seto, K.C., S. Dhakal, A. Bigio, et al. 2014. “Human Settlements, Infrastructure 
and Spatial Planning.” In Climate Change 2014: Mitigation of Climate 
Change. Contribution of Working Group III to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change, edited 
by O. Edenhofer, R. Pichs-Madruga, Y. Sokona, et al. Cambridge, UK, 
and New York: Cambridge University Press. www.ipcc.ch/site/assets/
uploads/2018/02/ipcc_wg3_ar5_chapter12.pdf.
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G R E A T E R  T H A N  P A R T S

A Metropolitan Opportunity
How rapidly growing cities utilize integrated planning to decarbonize urbanization

C
ities are the source of over 70 percent of the world’s greenhouse gas emissions. 
Cities are also the engines of the global economy, concentrating more than half 
the world’s population. By the year 2050, two-thirds of the world will be urban, 

with cities accommodating an additional 2.5 billion people over today’s total. Nearly all 
of this urban growth will occur in developing countries. This concentration of people and 
assets also means that the impacts of natural disasters, exacerbated by the changing 
climate, may be even more devastating, both in terms of human lives lost and economic 
livelihoods destroyed. Earth is on a trajectory of warming more than 1.5°C unless important 
decarbonizing steps are taken.

Often urban policymakers prescribe integration as the solution to steering urbanization 
towards decarbonization to achieve greater global and local environmental benefits. 
However, little is known about the struggles—and successes—that cities in developing 
countries have in planning, financing, and implementing integrated urban solutions. 

Greater Than Parts: A Metropolitan Opportunity presents nine diverse metropolitan areas 
as individual case studies each with a selection of urban innovations. From the analysis, the 
report derives models, poses guiding questions, and presents key principles to provoke and 
inspire action by cities around the world.

The main objective of this report is to understand how developing and emerging economies 
are successfully utilizing horizontal integration—across multiple infrastructure sectors and 
systems—at the metropolitan scale to deliver greater sustainability. Integrated planning 
processes extending well beyond city boundaries are examined to determine how they have 
been financed and implemented. The report’s primary audience is therefore city decision 
makers, their financiers, technical advisers, and practitioners most interested in applying 
integrated approaches to sustainable urban planning in capacity-constrained environments. 


