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KEY MESSAGES:

1.	 Cities in developing countries are both the most vulnerable to climate 
change and the most viable solution to managing its impacts.

2.	 Urban density enables reduction in per capita emissions from 
infrastructure and services. 

3.	 Access to local public goods and services aids resilience to 
environmental shocks and stressors.

4.	 Decisions about the city’s physical characteristics and infrastructure 
today will lock-in long-term consequences for the future.

Climate change has presented cities with new challenges and 
opportunities for improving their liveability. If well-managed, cities 
offer both adaptation and mitigation benefits, as well as sustainable 
development opportunities, that other forms of living cannot.

Climate change can no longer be ignored. Estimates suggest that inaction 

could cost the global economy between 5 and 20% of GDP each year, 

depending on the severity of climate change damages (Stern 2006).  

Resource- and carbon-efficient development, alongside adaptation 

mechanisms, is the only sustainable long-term option (Hickel and Kallis  

2020). Sustainability is about ensuring that future generations have 

opportunities in terms of wellbeing that are at least as good as those  

available to the current generation (Stern and Valero 2021).
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Getting cities right (or wrong) has long-term, locked-in consequences.  

This is particularly important for lower-income countries in sub-Saharan  

Africa and South Asia which are relatively more exposed to the effects 

of climate change (IPCC 2022). Developing countries that get the city-

development model right have better prospects of delivering sustainable 

growth and improving urban resilience to climate shocks. Climate change 

action—with a strategic focus on resilient, well-functioning cities—can yield 

strong adaptation benefits, lower per capita greenhouse gas emissions 

(GHG) and higher growth. Focusing public policy on urban livelihoods provides 

economic and environmental benefits, offering cities a chance to deliver on 

their sustainable urbanisation potential.

Photo: Getty Images | Andrew Aitchison
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KEY MESSAGE 1

Cities in developing 
countries are both the most 
vulnerable to climate change 
and the most viable solution 
to managing its impacts.
Climate change is a grave threat to developing countries and a major 

obstacle to continued poverty alleviation. Firstly, developing countries are 

at a geographic disadvantage—they are already warmer on average than 

developed countries, and they also suffer from higher rainfall variability, 

leading to greater weather extremes (Mirza 2003). Secondly, they are often 

heavily dependent on agriculture—the most climate-sensitive of all economic 

sectors (Thornton et al. 2014). Thirdly, their lower incomes and higher climate 

vulnerabilities make adaptation particularly difficult. The poorest developing 

countries are being hit earliest and hardest by climate change, even though 

they have historically contributed little to causing the problem (Friedlingstein 

et al. 2022). 

At the same time, many developing countries are also urbanising rapidly. 

Cities currently hold 55% of the world’s population (IPCC 2021) and welcome 

67 million new residents every year. The urban share is projected to increase 

to 68% by 2050 (UN DESA 2019). Crucially, 90% of the urban increases in 

population are expected to occur in developing countries’ cities (IPCC 

2021). This is due to both high birth rates and migration, and increasingly 

compounded by climate-induced migration—both domestic and across 

borders. The interaction between climate vulnerability, regional income, and 

urban growth is shown in Figure 1. Here, African cities have higher urbanisation 

rates (represented by bigger bubbles), lower GDP per capita, and greater 

vulnerability to the negative impacts of climate change.
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Figure 1: Climate vulnerability against GDP per capita with urbanisation rate

Source: Based on data from World Bank for GDP per capita [Latest – 2021 or 2020]; Notre Dame Global Adaptation Initiative Country 
Index (ND-GAIN) for Vulnerability [Latest – 2020]; UN DESA for urban growth [2015 – 2020].

Notes: Vulnerability measures a country’s exposure, sensitivity, and ability to adapt to the negative impact of climate change. 
Bubble width represents urbanisation rate or urban growth.

Despite this vulnerability, cities are also the most viable solution to managing 

the consequences of a changing climate. Recent models by the IPCC show 

that sustainability and urbanisation are intrinsically linked (Riahi et al. 2017). 

They define five pathways for development called the Shared Socioeconomic 

Pathways (SSPs), based on how policymakers respond to challenges of climate 

change. Figure 2 shows the link between sustainability and urbanisation under 

two of these projections. Under SSP1—the result of stronger commitments 

towards adaptation and mitigation—urbanisation is much higher than under 

the less optimal pathway—SSP3. This is both due to emission efficiencies 

that compact, environmentally friendly urban areas provide, but also the 

opportunities they offer for adaptation (Riahi et al. 2017).

Figure 2: Urbanisation under different Shared Socioeconomic Pathways (SSPs)

Source: Based on authors’ own calculations using data from Riahi, et al. (2017) 

Notes: Urbanisation is much higher in scenario SSP1, associated with greater commitment towards adaptation and mitigation. 

Bubble size = Urban population growth (2015-2020)

Vulnerability index

Europe Northern America Latin America and the Caribbean Oceania Asia Africa

G
D

P
 p

e
r 

c
a

p
it

a
 (

Lo
g

. I
n

te
rn

a
ti

o
n

a
l U

S
$

)

5

6

7

8

9

10

11

12

13

0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7

U
rb

a
n

 p
o

p
u

la
ti

o
n

 (
%

)

Year

20

30

40

50

60

70

80

90

100

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Eastern Africa SSP1

Eastern Africa SSP3

Western Africa SSP1

Western Africa SSP3

Middle Africa SSP1

Middle Africa SSP3

South Central Asia SSP1

South Central Asia SSP3

Southern Africa SSP1

Southern Africa SSP3



Sustainable urbanisation in developing countries 5IGC Growth brief

These adaptation opportunities stem from cities’ greater efficiency in providing 

resilience-promoting infrastructure and services. They can also be more 

easily safe-guarded from extreme weather events and natural disasters (see 

Collier et al. 2018; Dookie and Gannon 2022). Importantly, cities are engines of 

productivity and rising incomes, which is one of the most important factors in 

overcoming the shocks and stressors associated with climate change (Oliveira-

Cunha 2022). 

In terms of mitigation, cities are the centre of economic activity and, therefore, 

can be hubs of absolute GHG emissions and air pollution.1 However, emission-

generating activities tend to be more efficient in urban areas, despite higher 

incomes and consumption than in rural counterparts. In the majority of regions 

in the world, urban per capita carbon dioxide emissions are lower than national 

per capita emissions (IPCC 2022).2 For example, in Africa and the Middle East, 

national per capita emissions are estimated to be respectively 0.2 and 0.4 

tonnes higher than urban. Cities can therefore lower overall emissions through 

resource efficiency, as well as through the deployment of cleaner technologies 

or practices at scale. Curbing GHG emissions has local and global benefits. 

At the local level, it helps in reducing the concentration of air pollutants and 

improving population health (Carozzi and Roth 2020). 

1  �Cities’ emissions vary depending on land use, energy consumption and a variety of socioeconomic and geographical factors WEF 

(2022) “Delivering Climate Resilient Cities Using A Systems Approach.” Insight Report.

2  Except Asia.
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KEY MESSAGE 2

Urban density enables 
reduction in per capita 
emissions from infrastructure 
and services.
The viability of cities as climate solutions is in part due to the benefits 

of proximity—many people in one place makes the distribution of goods 

and services much easier and more cost-effective, with interconnected 

environmental benefits. While there is variation, higher population densities are 

correlated with lower per capita GHG emissions (Gurney et al. 2022). Within 

that, city centres contribute less GHG emissions per person than low-density 

suburbs (Jones and Kammen 2014). Estimates suggest that compact urban 

development can reduce emissions by almost 25% compared to current trends 

on urban sprawl (Creutzig et al. 2015). 

Poorly managed urban sprawl locks cities into high levels of energy consumption 

and emissions. For example, a study of 44 cities found that those with higher 

density facilitated the increased use of public and non-motorised transport 

options. This, in turn, impacted behaviours of citizens and reduced private 

car ownership (Kenworthy and Newman 2015). With more shared transport, 

emissions and, consequently, pollution is lowered through the reduction of 

particle matter in the air. This has been evidenced globally, from Lagos, Nigeria 

(Otunola et al. 2019) to Leipzig, Germany (Bauernschuster et al. 2017). This also 

leads to economic benefits—for example, reducing losses to GDP from the cost 

of congestion, currently at 4% in Kampala (Baertsch 2020), 5% in Jakarta, 8% in 

São Paulo, and up to 15% in Beijing (New Climate Economy 2018).

Density also means building higher, which is good for material use and related 

GHG emissions. For example, mid-rise buildings in India use 30% less material 

per square feet of construction compared to single family homes (Nagpure et 

al. 2018). It also leaves more room available for green space, both within the 

city and at the urban edge. If well-planned, this can ensure environmentally 

sensitive areas are protected, and natural capital preserved. This, in turn 

contributes to important ecosystem services such as reducing urban heat 

islands, improved storm water drainage, and flood plain management (see 

Delbridge and Harman (2022) for further discussion). Relatedly, density enables 

the sharing of private and public goods and services with other citizens, 

including waste management, water and sanitation, and district heating. 
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All of these sustainability benefits are also achieved at a lower cost to 

government. Evidence shows that higher population density leads to more 

cost-effective public goods and services, with economies of scale aiding in 

their delivery (IPCC 2022). For example, when comparing large cities to rural 

areas, installation of private household water costs approximately 10% per 

person in cities; power (renewable and grid) approximately 20%; and roads 

50%—or half per person (Foster and Briceño-Garmendia 2009). 

Higher density also divides the cost of land in cities among more people, 

lowering the cost of safe and resilient housing (Collier et al. 2017). This, together 

with clearly defined and enforced land-use regulations, may aid in the reduction 

of unplanned settlements built on land exposed to environmental pressures, 

such as floods and landslides. Proactive urban planning and appropriate land-

use regulation is therefore vital for a low-emission and resilient city. 
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KEY MESSAGE 3

Access to local public 
goods and services aids 
resilience to environmental 
shocks and stressors.
A sustainable, liveable, and productive city is one that is resilient to 

environmental shocks and stressors. These acute shocks—such as heatwaves 

or flash floods—and chronic stressors—such as air pollution or sea-level rise—

are currently impacting cities and will do so increasingly. The investments in 

local public goods and services that developing country cities are already 

grappling with, which help citizens manage these changes, will become more 

important. In some cases, they can also contribute to mitigation. Here, we 

discuss two examples, although there are many more. 

Water and sanitation 
Equitable access to clean drinking water and a well-functioning sanitation 

system is a critical component of a resilient city. Currently, accelerating climate 

change is worsening already limited water access, with poor, often informal 

communities suffering from water shortages arising from frequent droughts. 

Harsh storms are damaging water and sanitation facilities, and heavy rainfall  

or sea-level rise is causing sewage to spread across communities. 

The latter has been studied in Dar es Salaam, Tanzania, showing heavy extreme 

rainfall leading to the spread of cholera (Picarelli et al. 2017). This impacted 

citizens’ health either directly—as residents encounter pathogens—or indirectly—

as precautions reduce citizen’s ability to work, thus lowering their income and 

adaptation ability. The spread was worse in areas with poor local public goods—

specifically, water, sanitation, and roads. Figure 3 shows the considerable 

variation in water and sanitation provision across urban areas in Africa, with  

only 13% provision in Liberia compared to 60% in neighbouring Cote D’Ivoire. 
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Figure 3: Water and sanitation provision across urban Africa

Source: Author’s own calculations based on Afrobarometer survey data (2016-2018). Dataset showing provision of piped water 
system and provision of sewage system merged in urban sampling units. 

Notes: Legend indicates percentage (or share) of sampled households that had the service present in the primary sampling unit / 
enumeration area. Grey indicates data unavailable. Colours indicate high variation in urban water and sanitation provision across 
Africa. Urban respondents only. N=19,699.

Waste management 
As populations rise in most developing country cities, waste generation 

increases at a faster rate (Kaza et al. 2018). For example, in Kigali, waste 

generation is increasing at four times the rate of its population growth 

(Rajashekar and Bowers 2019). As a result of this growth, stretched collection 

systems see waste either being burnt or dumped by citizens wanting to dispose 

of it in the least costly way. Dumped waste can block drains and contaminate 

aquifers. This leads to the acute shock of localised flooding common in 

developing country cities, like Accra (Amoako and Frimpong Boamah 2020).

Meanwhile, burnt waste emits super air pollutants like black carbon and methane. 

These pollutants absorb sunlight strongly, increasing local temperatures and 

urban heat island effect at a rate much higher than carbon dioxide (Schmale, 

Shindell et al. 2014). They also have global GHG consequences, with black carbon 

emissions contributing to over 2 to 10% of global carbon dioxide equivalent 

emissions, and methane at waste disposal sites contributing a further 3 to 4% 

(Reyna-Bensusan et al. 2019). Tackling waste management thus, contributes to 

both adaptation, mitigation, and local health and productivity benefits.

While there are some challenges we can predict and some decisions where the 

outcomes are reasonably clear, others are clouded by uncertainty. For example, 

flash flood-prone areas are fairly well-known, and we can begin to address 

this now (UNESCO 2022). Other challenges are more uncertain, such as how 

vulnerable certain neighbourhoods will be to sea-level rise. The risk to cities will 

depend on the world’s commitments and ability to manage global warming, 

but also interacts with how they themselves will change—thus requiring longer 

term adaptation planning for the future (Collier et al. 2018). Despite different 

levels of uncertainty, many of these decisions must be made today to avoid 

locking into unfavourable outcomes in the future.

Water and sanitation provision in urban Africa
Merged Afrobarometer dataset of provision of piped water system and 

provision of sewage system in urban sampling units (2016-2018).
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KEY MESSAGE 4

Decisions about the city’s 
physical characteristics 
and infrastructure today 
will lock-in long-term 
consequences for the future.
The typical lifespan of urban infrastructure and building stock is estimated at 

approximately 125 and 75 years respectively (IEA 2020). As cities grow rapidly, 

choices on transport, infrastructure, buildings, and industry will determine the 

technology, institutions and behaviours they lock in—with direct implications on 

future emissions. For example, in non-OECD countries, infrastructure related to 

power, industry, transport and buildings which was built or under construction 

in 2011 has locked in—or permanently committed to—360 gigatonnes of carbon 

emissions until 2035 (IEA 2013). 

While growth and adaptation remain the priority for rapidly urbanising 

developing economies, they also have an important choice to make on whether 

to adopt high or low resource-intensive development paths. The former may 

appear cheaper in the short-run and require less careful planning. But recent 

evidence shows that, compared to continued fossil fuel use, a rapid green 

energy transition will result in trillions of net savings in the long-term (Way et 

al. 2022). Furthermore, if less efficient technologies are chosen now, longer-

term investments in built environment, energy and connectivity will more than 

triple in order to reverse the carbon output (IEA 2013).

The chosen energy mix, which is the biggest contributor to global GHG 

emissions, is a major factor that will impact what complementary ‘green’ 

technologies can be employed across the economy (Stern and Valero 2021). 

It will affect whether electric vehicles become a viable option in a particular 

city, protecting against future volatility in fossil fuel prices and reducing local 

air pollution. It will also determine the viability of green industry and trade that 

the city can build comparative advantages in (see companion piece Delbridge 

et al. 2022). Another example is immobile physical capital—commercial and 

residential buildings. As cities are rapidly growing, the built environment needs 

to be constructed. Sustainable building construction employed now can reduce 

current and future emissions, while also helping cities to adapt to the effects 

of climate change. 
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While currently African cities are relatively low carbon emitters in absolute 

terms, their economies are relatively more carbon intensive (see Figure 4 

below). In fact, carbon intensity in Africa–measured in kg of carbon dioxide per 

international US$ of GDP of output—is higher than in Europe. Asian economies 

are more carbon intensive still. Assessing what bottlenecks and incentive 

structures are inhibiting a green transition and acting for their removal will help 

in avoiding lock-in to this more costly development pathway in the long term.  

In particular, identifying appropriate financing mechanisms – that are 

accessible and easy to navigate, focus on local priorities, and account for 

climate justice considerations—is vital. This will help developing cities to 

weather possible higher upfront investment costs. 

Figure 4: Carbon intensity of economies

Source: Author’s own calculations based on Global Carbon Project and Maddison Project Database 2020 (Bolt and van Zanden 2020).

Notes: Carbon dioxide (CO2) intensity of economies measured in kilograms of CO2 per international US$ of GDP, 2011 prices.  
For ease of comparison, continental data on CO2 intensity is: Europe - 0.23; Africa - 0.24; Asia - 0.38; North America - 0.29;  
South America - 0.18; Oceania - 0.33.

Carbon intensity of economies
Carbon dioxide (CO2) intensity of economies measured in kilograms of CO2 per international US$ of GDP.
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Policy recommendations
Sustainable urbanisation is vital for cities in developing countries to adapt 

to and mitigate climate change without sacrificing urgent needs for 

socioeconomic development. Long-term planning horizons, prioritising large-

scale investment in critical urban infrastructure and services, and ensuring 

local regulation is fit for purpose, will all be key in realising this transition. 

Perhaps most important is ensuring that sustainable urbanisation in developing 

countries is not left to cities alone, but rather prioritised by national 

governments, as well as global development partners. Doing so ahead of the 

impending urban population growth is the only affordable option—avoiding 

costly retrofitting in the future once settlement has already occurred.

1.	� Invest in sustainable urbanisation for adapting to and 
mitigating climate change. Developing country cities can be vehicles 

not just for driving economic growth and delivering public goods, but  

also for supporting climate resilience and emissions reduction at scale.  

If managed well their density and economies of scale have the potential 

to provide citizens with the incomes desired without substantial loss to the 

environment. Thus, global organisations, national governments, and local 

bodies should place greater emphasis on urgently investing in the urban 

infrastructure and institutions that will ensure development occurs in a 

sustainable, liveable, and productive way. 

2.	� Coordinate land use and building regulations to facilitate 
density and appropriate zoning. Sustainable urbanisation requires 

coordinated land use planning to facilitate compact and connected urban 

form. Unplanned and sprawling cities have many negative environmental 

consequences. To achieve this density, policymakers should ensure that 

building regulations, such as minimum plot sizes, floor area ratios, and 

construction standards are appropriate for the context. Purposeful zoning 

and its enforcement, particularly around environmentally sensitive areas, 

are also important considerations to avoid climate-related risks—see Collier 

et al. (2020).

3.	� Concentrate on the provision of basic urban infrastructure and 
services—they can help cushion against climate shocks. Core 

urban investments—including water and sanitation, waste management, 

roads, and transport infrastructure—that are needed to build liveable and 

productive cities, can also support building more sustainable and climate 

resilient cities. These local public goods and services both cushion against 

shocks and facilitate recovery, therefore aiding adaptation. There is scope 

for integrating more sustainable technologies and behaviours, as well as 

ecosystem services which can passively work alongside active interventions 

to achieve this. 



Sustainable urbanisation in developing countries 13IGC Growth brief

4.	� Ensure decisions made on development and adaptation today 
will not commit to costly emissions and retrofitting in the 
future. Decisions on the energy mix, transport and the built environment 

have costly, long-lasting impacts and are often difficult to reverse. In 

facing these challenges, it is useful to consider how today’s decisions will 

potentially affect both adaptation and emissions trajectories in years to 

come, and the associated long-term costs. In poor developing country 

cities, policies should aim at raising incomes and local adaptation to acute 

shocks, but they should also consider future costs of high emissions and 

associated constraints on growth. This includes supporting longer-term 

mitigation efforts to reduce chronic local stressors, such as air pollution 

and health, and benefit from growing green industry and trade (see 

companion piece (Delbridge et al. 2022).

5.	� Engage all levels of government in designing and delivering a 
sustainable urbanisation approach. Delivering this will not be easy, 

partly because the necessary governance of climate action is complex  

and not just a simple urban matter that can be left to local authorities.  

The impacts of climate change are rarely confined within municipal 

boundaries. When considering the key messages, it is important to engage 

all levels of government, as well as the private sector and civil society. 

Each institution and actor should have a clear mandate within the city’s 

overarching strategy to drive sustainable urbanisation.
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