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Urban challenges in developing 
countries such as persistent poverty and 
continuously increasing slum populations, 
burgeoning inequalities, informality and 
underemployment, pollution, traffic 
congestion, loss of urban green spaces, 
sprawl and the high demand for services and 
infrastructure can often seem overwhelming 
for local governments. To add yet another 
issue such as climate change to the ‘to-do 
list’ of local governments may at first glance 
seem unrealistic. Yet, rapid urbanization 
and climate change are two of the most 
prominent challenges of our time, and on 
closer examination it is clear that these two 
phenomena are closely intertwined.

First, no city can be placed on a long-term 
sustainable development path without 
addressing climate change. Concretely, 
without taking the impacts of climate change 
into consideration, today’s development 
gains may be wiped out tomorrow.

Second, to a large extent, the way our cities 
are planned and operate - as well as the 
lifestyles of people living in cities - contribute 

FOREWORD

to the greenhouse gas emissions that cause 
climate change. The dependency on fossil 
fuel for transport and electricity for heating, 
cooling, lighting, etc., increases with ever-
more sprawling cities.  

In its Global Report on Human Settlements 
2011, UN-Habitat demonstrated that well 
planned and managed cities can address 
climate change as well as the broader urban 
development challenges. Cities can maximize 
economies of agglomeration and scale. A city 
that prioritizes public transport, walkability, 
green areas and efficient use of energy, on 
the one hand and addresses inequity, poverty 
and social injustice on the other, is on the 
right path. Climate change vulnerability is a 
new form of marginalization that intensifies 
urban poverty. Building resilient cities also 
requires better planning as well as better 
urban infrastructure and services.

The aim of this publication is to demonstrate 
that getting started on climate change is 
both necessary and possible for any city. 
The publication provides a simple planning 
process based on understanding long-term 
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climate change impacts, urban development 
challenges and the needs of citizens. It gives 
guidance so that any city can get started 
no matter how limited its resources. In 
particular, it describes “quick win” activities 
that address both climate and urban issues 
simultaneously. 

Many case studies, to a large extent derived 
from the now more than 30 cities that 
participate in UN-Habitat’s Cities and Climate 
Change Initiative, can provide inspiration to 
mayors and local governments. Detailed 
accounts of the climate change response 
in Esmeraldas (Ecuador), Kampala, Maputo 
and Sorsogon (the Philippines) provide 
guidance on how to approach climate 
change in practice.

Based on a robust methodology and 
practical examples, this publication should 
help cities to rally citizens behind action to 
address climate change and may provide the 
foundation to attract additional national or 
international climate funds.

Dr. Joan Clos
Executive Director, UN-Habitat
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THE LOCAL 
IMPACTS
OF CLIMATE 
CHANGE01

1.1 WHY CITIES SHOULD PLAN 
FOR CLIMATE CHANGE

Climate on Earth has never been stable. 
Geological records demonstrate dramatic 
fluctuations in temperature occurring over 
thousands and millions of years. However, 
over the last 100 years, the Earth’s 
climate has been warming as a result of 
human activities – a process referred to 
by scientists as ‘anthropogenic’ climate 
change (meaning that it results from the 
influence of human activity rather than 
natural cycles). Research has abundantly 
shown that global average temperature 
has increased, global average sea level 
has risen, and snow cover in the Northern 
Hemisphere has declined (Figure 1). 

The rises in temperature and sea level are 
driven by the production of greenhouse 
gases [see Glossary] emanating from a wide 
variety of human activities including electricity 
generation, transportation, manufacturing, 
waste management, agriculture and 
deforestation. These changes are expected 
to continue in the future, with a wide range 

Figure 1: Observed Changes in 
Temperature, Sea Level and Snow 
Cover*

*  Source: Intergovernmental Panel on Climate Change (IPCC) 
(2007). Climate Change 2007: Impacts, Adaptation and 
Vulnerability. Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate 
Change, Parry M, Canziani O, Palutikof J, van der Linden P, 
Hanson C (eds). Cambridge University Press, C

(a) Global Average Temperature

(b) Global Average Sea Level

(c) Northern Hemisphere Snow Cover
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of impacts on urban areas around the world. 
Rising temperatures will have a detrimental 
effect on air quality and public health; 
changing rainfall patterns will affect water 
availability and the spread of diseases related 
to poor sanitation; and extreme weather 
events will cause widespread damage to 
infrastructure, as well as loss of life and 
livelihoods. In addition, urban areas will 
also see indirect consequences from climate 
change: movements of people as a result 
of climate stress; shifts in the distribution 
of disease vectors; and new regulations for 
reduced greenhouse gas emissions. Because 
of this, the lives and livelihoods of hundreds 
of millions will be affected by what is or is 
not done in urban centres with regard to 
climate change over the next decade. Urgent 
action is required to reduce greenhouse 
gas emissions if the worst consequences of 
climate change are to be avoided. Similarly, 
early interventions are required to ensure 
that urban societies and economies are able 
to cope with inevitable changes in climate 
that will occur even if emissions are sharply 
curbed now. The effects of climate change 
are already being felt in many places, and 
immediate action is required to manage these 
effectively. In addition, the long-term nature 
of infrastructure investment means that 
decisions taken now have implications that 
will last for several decades – and therefore 
they must allow for a changing climate. 

Urban centres are key players both in 
the generation of greenhouse gases 
and in strategies to reduce greenhouse 
gas emissions, especially in reducing 
dependence on carbon-based fuels. Towns 
and cities also concentrate large proportions 
of those most at risk from the effects of 
climate change – and the enterprises that 
generate most of the world’s production of 
goods and services. This is why cities and 
municipal governments must act to reduce 
not only greenhouse gas emissions, but 
also the vulnerability of urban residents 

to the many direct and indirect impacts of 
climate change.

Vulnerability refers to the extent to which 
a system – be it a household, community, 
city, agricultural system, or ecosystem – is 
(un)able to cope with the consequences of 
climate change (see Glossary). Adaptation 
is defined by the Intergovernmental Panel 
on Climate Change (IPCC) as adjustment 
in natural or human systems in response to 
actual or expected climatic stimuli or their 
effects, which either moderates detrimental 
effects or exploits beneficial opportunities 
(see Glossary). In other words, adaptation 
refers to preparations for the unavoidable 
consequences of climate change that are 
going to be felt in many urban centres. 

As is well known, more than half of the 
world’s population now live in urban areas 
that concentrate national economic power in 
all its dimensions, including manufacturing, 
services including banking and finance, 
trade and consumer demand. Together with 
rapid demographic and spatial expansion, 
this means that urban areas have a crucial 
role to play in the reduction of greenhouse 
gas emissions. As low- and middle-income 
countries have become more urbanised, there 
has been an increasing concentration of low-
income urban residents occupying locations 
that are prone to flooding, landslides and 
other hazards. Conversely, the planning and 
building decisions that are taken now will have 
lasting effects in terms of their consequences 
for generating climate change; well-managed 
transportation systems and more efficient 
buildings will be essential to future reductions 
in greenhouse gas emissions. At the same 
time, the planning and urban development 
decisions made today will either increase or 
reduce a city’s vulnerability to the impacts of 
climate change. 

With cities already facing many challenges, 
can local governments in developing 
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countries afford to shift their political 
focus and inadequate financial resources 
to climate change? The answer is they 
must and they can. If they do not act now, 
the costs for future generations will be 
extremely difficult to shoulder; the Stern 
report on the economics of climate change 
concluded that unabated climate change 
could cost the world at least five per cent of 
its total production every year1. However, the 
report went on to stress, addressing climate 
change should not be associated only with 
high costs, but also with the opportunities 
which the required adjustments can bring, 
and the benefits of strong, early action 
would considerably outweigh the costs. 
Indeed, many of the steps required to curb 
greenhouse gas emissions and reduce 
vulnerability generate significant co-
benefits. Improved public transportation 
networks reduce carbon dioxide emissions 
from private motor vehicles, but can also 
help low-income residents move more 
readily around any given urban area. For 
example, TransMilenio, the bus rapid transit 
system deployed in Bogotá, Colombia, is 
meeting the needs of the 80 per cent of 
the city’s population who are dependent on 
public transportation, including the 53 per 
cent who are defined as living in poverty2. 
Lower reliance on private motor vehicles 
can also generate broader health benefits 
through reduced air pollution and increased 
physical activity3. An increasing number of 
innovative practices are emerging in cities 
to reduce energy consumption in buildings 
and construction: as most cities rely on fossil 
fuels for their energy generation, saving 
energy will reduce greenhouse gas emissions 

1  Stern N (2007). The Economics of Climate Change: the Stern 
Review. Cambridge University Press, Cambridge. 

2  Héron D (2006) The TransMilenio Public Transportation 
System (Bogotá, Colombia). UNITAR/VEOLIA Environnement 
/ UN-Habitat. Available online: http://www.sustainable-
development.veolia.com/ library/en/standalone/
others/1767,Transmilenio-Bogota-ANG.pdf [accessed 
31/3/09]. 

3  Bloomberg M, Aggarwala R (2008). ‘Think Locally, Act 
Globally: how curbing global warming emissions can 
improve local public health’ American Journal of Preventative 
Medicine 35(5): 414-423.

along with those energy costs that stand so 
prominently in municipal budgets. 

With regard to climate change adaptation, 
many of the more important interventions 
require general improvements to the urban 
fabric, with associated benefits under the 
form of slum upgrading and the provision 
of water, sanitation, waste management, 

drainage, and transportation. To date, very 
few climate change adaptation projects 
have explicitly included these broader social 
and environmental goals; conversely, very 
few urban sanitation projects have sought 
to address climate change. 

Still, it is becoming self-evident, for 
instance, that when urban planning enables 
low-income communities to settle on land 
that is not exposed to flooding or landslide 
hazards, such planning does more than just 
enhance security of tenure, it also reduces 
vulnerability to climate risks. Similarly, 
where improvements to water supply and 
sanitation take into account increasingly 
uncertain rainfall patterns, water availability 

The benefits of strong, early 

action would considerably 

outweigh the costs ... many 

of the steps required to curb 

greenhouse gas emissions and 

reduce vulnerability generate 

significant co-benefits.
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can be extended to low-income households, 
with wide-ranging health and social 
benefits. 

Still, it is becoming self-evident, for instance, 
that when urban planning enables low-
income communities to settle on land that 
is not exposed to flooding or landslide 
hazards, such planning does more than just 
enhance security of tenure, it also reduces 
vulnerability to climate risks. Similarly, where 
improvements to water supply and sanitation 
take into account increasingly uncertain 
rainfall patterns, water availability can be 
extended to low-income households, with 
wide-ranging health and social benefits. 

1.2  EXPLAINING THE TOOLKIT 

1.2.1 INTEGRATING CLIMATE 
CHANGE AND SUSTAINABLE 
DEVELOPMENT PLANNING

Planning for climate change involves 
assessing the risks and impacts from climate 
change, creating a strategic framework with 
which to address these, and developing 
specific interventions to build resilience and 
reduce vulnerability. While it is important to 
understand the climate change impacts as 
described in global, regional, national and in 
some cases localised models and scenarios, 
it is at least as important to understand local 
vulnerabilities based on local knowledge. 
Successful adaptation to climate change 
requires local knowledge, local competence, 
and local capacity within local governments. 
This highlights the need to involve individuals, 
households, and community and other 
non-governmental organisations with the 
knowledge and capacity to act. 

In an urban context, addressing climate 
change at the local level is intricately 
associated with planning for sustainable 
urban development – i.e., an approach 

that ensures that today’s needs are met 
without jeopardising those of future 
generations. In other words, this type of 
urban development ensures sustainable 
resource consumption and environmental 
conservation whilst expanding basic services 
to all members of a given population. 
Similarly, planning for climate change 
should involve both managing greenhouse 
gas emissions and therefore the future risks 
at the scale of the planet, and developing 
adaptation strategies that ensure that more 
vulnerable members of society, vulnerable 
sectors and vulnerable eco-systems are 
not under threat from climate events. No 
community development can be sustainable 
if it ignores climate change. The poor are 
more vulnerable to climate change as they 
tend to live in hazard-prone areas and are 
more dependent on the environment for 
their livelihoods. Consequently, poverty 
reduction is a major component of enhanced 
climate resilience, not just of sustainable 
development. However, sustainability raises 
further concerns like sanitation, access 
to clean water, health and diminishing 
ecological resilience. It is, therefore, vital to 
explore the linkages between climate change 
and broader sustainability agendas, as well 
as to identify the overarching pathways that 
can build resilient communities through 
adaptation to climate change. 

This tool provides local policy-makers and 
major stakeholders with a methodology to 
plan for climate change. These plans must 
address both mitigation (e.g., reducing the 
concentration of greenhouse gases in the 
atmosphere) and adaptation (responding 
to the impacts of climate change) [see 
Glossary]. If they are to be effective, local 
plans for climate change (both adaptation 
and mitigation) require the involvement 
of a variety of stakeholders and a specific 
focus on the most vulnerable groups. Local 
governments have a vital role to play in 
this process for two particular reasons: (1) 
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planning is part of their unique prerogative 
and mandate, and (2) theirs is a natural, 
central position when it comes to facilitating 
action by other local stakeholders and 
providing for synergies at the regional and 
national levels. 

The planning methodology recommended 
in this tool is process-based, i.e., it is vision- 
as opposed to function-oriented. The 
objective is to help local stakeholders plan 
for climate change. More specifically, this 
report shows how to set out adaptation 
and mitigation strategies that can meet the 
needs of the various individuals, households 
and communities in specific conditions. 
The process-based toolkit presented in 
Section 2 focuses on four major stages of 
a climate change response: gathering 
and analysing information; strategic 
planning; developing adaptation and 
mitigation projects; and monitoring 

and evaluation (Figure 2). As shown in 
the flowchart, some functions must be 
undertaken sequentially, while others can 
be carried out concurrently. In addition – 
and as explained in Section 2 – components 
of this process may already have been 
undertaken for other purposes. Rather than 
a rigid structure, the purpose is to provide 
a broad framework that can be adapted 
into an appropriate set of responses for a 
variety of towns and cities. Each of the four 
main stages requires several specific actions 
(Table 1), which are explained in Section 2. 

1.2.2  MAINSTREAMING OR  
STAND-ALONE PLANS?

This toolkit assists local governments and 
local stakeholders in the development of 
local plans for climate change. What should 
such plans look like? Depending on local 

Putting plans into practice: implementing action plans (Section 2.7)

Participatory strategic planning for climate change (Section 2.6)

Identifying local 
contributions to 
climate change 
(Section 2.3)

Local climate 
change impacts 
and exposure 
(Section 2.4)

Assessing 
vulnerable people, 
places and sectors 

(Section 2.5)

Figure 2: Developing Local Climate Change Plans − Flowchart Diagram

Participatory m
onitoring and evaluation 

(Section 2.8)

Gathering and analysing information

Stakeholder consultations (Section 2.2)
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conditions, it can be quite suitable for a 
municipality to opt for stand-alone climate 
change plans, programmes, strategies 
or frameworks (Figure 3, Table 2). Such 
documents and the underlying processes 
can help focus collective attention on 
climate change. Stand-alone climate change 
plans can give more visibility to climate 
change issues as well as to responses, 
which will contribute to rallying citizens, the 
media, civil society, academia, the private 
sector and local and national government 
behind such responses. Stand-alone plans 
for climate change can also help generate 
external funding. For all the benefits of 
stand-alone plans, though, and since any 
climate change response is intricately linked 
to sustainable urban/local development, this 
tool advocates for mainstreaming climate 
change into existing policies and plans, 
including urban development and land-use 
plans.

Figure 3: Options for Local Climate 
Change Planning

Table 1: Developing Local Climate Change Plans: A Process-Based Methodology

Specific Functions

Setting the framework for local climate change plans

Stakeholders, consultations and working groups
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The conclusion is that a number of factors 
weigh in favour either of stand-alone climate 
change plans (frameworks, programmes, 
strategies) or of mainstreaming, suggesting 
there is no conclusive reason to opt for one 
over the other. In fact, in the short term a 
climate change action plan may be ideal 
when it comes to rallying stakeholders. 
The next stage in the local climate change 
planning process, therefore, may be careful 
identification of existing local government 
plans and evaluation of the degree they 
are being implemented. Such plans may in 
fact already be addressing various aspects 

of climate change risk – for example, as 
in the case of disaster management plans, 
or in areas where changes are required to 
take climate change risks into account. The 
methodology in this document focuses 
primarily on the planning process and only 
touches on the design of stand-alone plans 
or how to mainstream. The remainder 
of this section provides the background 
to the issues, explaining the concepts of 
adaptation and mitigation, describing the 
main risks to cities from climate change 
and variability, and assessing patterns of 
vulnerability to these risks. 

Reasons for stand-alone plans Reasons for mainstreaming into existing plans

develop local climate change plans objectives will fit in nicely into existing planning 
cycles, budgets and planning hierarchy

extension of national plans will be respected and institutionally anchored

provide an opportunity for a more comprehensive 
approach to sustainable development 

be integrated in development, land-use and other plans

not bound by planning cycles. They can also close 
gaps in existing plans

response to sector-specific policies

multi-sector approach sectoral issue and not as an isolated issue – avoids 
creation of a climate change ‘silo’

these specific issues and may attract funding 

multi-sector team, fully dedicated to climate change

monitoring and evaluation framework

and avoid maladaptation* 

* Maladaptation refers to adaptation options that, may (1) increase emissions of greenhouse gases more than alternative options would, 
(2) burden in particular the most vulnerable, (3) have high opportunity costs, (4) reduce adaptation incentives in the future, and (5) 
reduce options for future generations (Saffron O’Neill, Jon Barnett, 2010)

Table 2: Comparing Stand-Alone and Mainstreaming into Existing Plans
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1.3  LOCAL MITIGATION AND 
ADAPTATION

1.3.1  MITIGATION

As part of worldwide efforts to identify 
greenhouse gas emissions and to set 
targets for reduction, the United Nations 
Framework Convention on Climate Change 
(UNFCCC) requires all member states to 
assess anthropogenic (man-made) emission 
volumes on a regular basis. For this 
purpose, the Intergovernmental Panel on 
Climate Change (IPCC) provides a detailed 
methodology. The framework takes in the 
four main sources of emissions: energy; 
industrial processes and product use; 
agriculture, forestry and other land uses; 
and waste. However, there are no specific 
international frameworks or guidelines 
requiring measurement of urban emissions. 
Still, in recent years municipal authorities 
around the world have begun to commission 
inventories of this type to measure the 
overall carbon footprint [see Glossary] of 
urban activities, promote awareness of 
the need for climate change mitigation, 
and provide benchmarks against which 
reductions in emissions can be measured.

Developing a system that facilitates cross-
city comparisons is fraught with difficulties 
particularly because of boundary issues 
(related to identifying the precise spatial 
area covered by any given ‘city’) and issues 
of inclusion (for example, related to airports 
that are used by city-dwellers and residents 
from surrounding areas). UN-Habitat with 
the World Bank and UNEP are among 
the organizations that have developed 
a standardized approach of measuring 
greenhouse gases on the city level. Such 
a standardization allows the development 
of a Greenhouse Gas Index for inter-city 
comparisons. If the limitations are taken into 
account, urban greenhouse gas emissions 
inventories can be used as a fruitful 

benchmark against which future trends can 
be assessed: indeed, the Cities for Climate 
Protection campaign, coordinated by ICLEI 
(Local Governments for Sustainability), 
identifies conducting a baseline emissions 
inventory and forecast as the first milestone 
for reducing greenhouse gas emissions. 

Decisions made and actions taken in cities 
can contribute to climate change mitigation 
in a wide variety of ways. In this respect, it 
is up to local authorities to take the lead, 
regulating for more energy-efficient buildings 
and vehicles, or undertaking detailed audits 
of their own carbon footprints. The effect 
can be even wider when urban governments 
shape the choices and behaviours of a much 
broader range of stakeholders. Incentives of 
various kinds can encourage energy-efficiency 
among households and businesses alike – 
through insulation, electricity-saving devices 
and deployment of low-carbon technologies 
(e.g., solar water-heating). Improvements in 
public transportation systems can reduce the 
use of private motor vehicles. These changes 
in day-to-day functions can also generate co-
benefits, such as energy efficiency, reduced 
air pollution, and the potential for ‘green’ 
job creation. 

Further information on the role of cities 
in climate change mitigation can be 
accessed from:

UNEP, UN-Habitat and the World Bank, 

‘International Standards for Determining 

Greenhouse Gas Emissions for Cities’: http://
www.unep.org/urban_environment/PDFs/
InternationalStd-GHG.pdf

ICLEI Cities for Climate Protection 

Campaign: http://www.iclei.org/index.
php?id=10829

Carbon Footprint Methodology (for 

household emission assessment): http://www.
carbonfootprint.com/calculatorfaqs.html
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1.3.2  ADAPTATION

For many cities, particularly those in low- 
and middle-income countries, adaptation 
to climate change is a more pressing 
concern than mitigation (i.e., reducing 
carbon footprints). These urban areas are 
hosts to more than a third of the world’s 
total population, nearly three-quarters 
of the urban population and the bulk of 
mega-cities. They are also hosts to ever 
larger proportions of the population and 
economic sectors most at risk from extreme 
weather events and sea-level rise. 

As far as the need for adaptation is 
concerned, low-income groups within these 
cities will be particularly vulnerable for five 
main reasons: (1) they are affected by a 
greater exposure to hazards, (2) there is a 
lack of hazard-reducing infrastructure, (3) 
there is less adaptive capacity, (4) there is less 
provision for government assistance in the 
event of a disaster, and (5) legal and financial 
protection is weaker. As they live in, or join, 
undeveloped and increasingly cramped 
urban areas, low-income urban residents 
frequently have little alternative but to settle 
in land sites that are at high risk from climate 
change and extreme weather events. 

They lack the infrastructure and services, 
including water, sanitation and drainage, 
which can reduce risks when extreme 
events occur. Their houses are usually built 
incrementally on inadequate foundations 
and rarely comply with formal safety or 
other standards or regulations. In addition, 
low-income urban residents are frequently 
without the knowledge and capacity to take 
risk reduction measures or to evacuate in the 
face of an impending threat. Children and 
the elderly are particularly vulnerable: their 
specific needs frequently require additional 
attention, and their morbidity/mortality rates 
in the wake of disaster events are usually 
higher than for the population as a whole. 

When it comes to meeting the needs for 
climate change adaptation, cities in the 
developing world need (1) adequate capital 
spending on climate change-resilient 
infrastructure and (2) effective urban 
governance, with the associated enabling 
environment for safe shelter and sustainable 
livelihoods. These efforts put local authorities 
in a good position to support low-income 
groups in the face of the challenges of 
climate change. Where local authorities 
recognise and address the needs of the 
poor – for example, by granting access to 
risk-free land – then low-income groups 
become much more resilient. In contrast, 
ignoring this group or treating them as part 
of “the problem” tends to make things 
even worse, perpetuating inequality and the 
vulnerabilities described above. 

The Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change 
(IPCC) makes four pointed observations 
regarding local climate change plans4. First, 
the experts express “very high confidence” 
that the “climate-change vulnerabilities of 
industry, settlement and society are mainly 
related to extreme weather events rather 
than to gradual climate change”. This means 
that planning for climate change ought 
to take particular notice of past extreme 
weather events and the capacities of 
individuals, households, communities, and 
cities to deal with these. Of course, climate 
change cannot but add to uncertainty – 
still the basic principles for responding to 
extreme events will remain the same. 

Second, IPCC experts are “very highly” 
confident that that “aside from major 
extreme events and thresholds, climate 

4  Wilbanks T, Romero Lankao P, Bao M, Berkhout F, Cairncross 
S, Ceron J-P, Kapshe M, Muir-Wood R, Zapata-Marti R (2007). 
‘Industry, Settlement and Society’ in Parry M, Canziani O, 
Palutikof J, van der linden P, Hanson C (eds) Climate Change 
2007: Impacts, Adaptation and Vulnerability. Contribution 
of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change. Cambridge 
University Press, Cambridge, pp. 357-390.
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change is seldom the main factor in 
considering stresses on the sustainability 
of industry, settlements and society”. With 
this in mind, planning for climate change 
must take into account a variety of other 
sources of social, economic, political and 
environmental change, building in a keen 
awareness of any interactions between these 
distinct factors. Consequently, urban climate 
change planning must be a comprehensive 
and forward-looking exercise built on the 
principles of sustainable development 
planning. Climate change cannot be 
addressed in a vacuum, but rather must be 
considered alongside the multiple social, 
economic and environmental processes and 
challenges facing urban areas. 

Third, the IPCC is “highly confident” that 
“vulnerabilities of industry, infrastructures, 
settlements and society to climate change 
are generally greater in certain high-risk 
locations”. Therefore, settlements located 
in these “high-risk” locations call for specific 
action in response to the likely challenges of 
climate change. 

Fourth, experts are “highly confident” 
that “poor communities can be especially 
vulnerable, in particular those concentrated 
in relatively high-risk areas”. Therefore, 
when developing local climate change 
plans special emphasis must be placed 
on the vulnerabilities and capacities of 
poor communities if the effects of climate 
change are to be managed effectively. 

Rather than addressing mitigation and 
adaptation separately, however, there is 
great scope for an integrated planning 
approach that takes both types of responses 
into account. As an ever-increasing 
proportion of the world population lives 
in the urban areas of low- and middle-
income countries, it is important that 
urban planning and development occur 
in a climate-friendly manner, rather than 

reproducing the unsustainable and carbon-
intensive pathways so typical of the highly 
industrialised countries as they underwent 
rapid economic growth. Many high-income 
nations are at the forefront of developing new 
‘green’ or ‘climate-friendly’ technologies, 
but these are frequently capital-intensive 
or technologically complex. However, there 
are clear opportunities for low- and middle-
income nations to position themselves as 
strategic leaders in low-cost, low-carbon 
solutions to the world’s energy needs. 

In addition, responses to climate change 
can simultaneously address both adaptation 
and mitigation. For example, a Clean 
Development Mechanism (CDM) project 
in Dhaka, Bangladesh uses organic waste 
to produce compost, thereby reducing 
methane emissions as organic waste is 
diverted from landfills (where anaerobic 
processes generate higher volumes of 
methane) to a composting plant (where 
aerobic processes occur). The compost 
produced is then used in rural Bangladesh to 
increase the moisture retention and fertility 
of soil, effectively reducing vulnerability 
to drought and increasing the carbon 
sequestration rates of crops. Projects of this 
type go to show how addressing mitigation 
and adaptation in tandem can yield greater 
benefits.

1.4  MAIN RISKS TO CITIES 
FROM CLIMATE CHANGE

History has many instances to offer 
where urban populations, enterprises and 
governments have adjusted to unfavourable 
or even extreme environments. This 
illustrates that adaptive capacities are 
substantial, as long as the economic, 
human and knowledge resources are there. 
However, many urban centres today are at 
risk from changes in means, in extremes and/
or in exposure as a result of anthropogenic 
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Table 3: The Impacts of Climate Change on Urban Areas*

Change in climate Potential impact on urban areas

Changes in means (averages)

Temperature

Urban ‘heat islands’ will further exaggerate temperatures

Precipitation
Increased risk of landslides

Interruption of food supply networks 

Sea-level rise
Reduced income from agriculture and tourism
Salinization of water sources

Changes in extremes

Tropical cyclones Higher risk of landslides
Disruption to livelihoods and urban economies
Damage to homes and businesses
Damage to infrastructure

Drought
Higher food prices
Disruption of hydro-electric output 
Distress migration from rural areas

Heat- or cold-waves

Abrupt climate change Potential and significant impacts from rapid and extreme sea-level rise
Potential and significant impacts from rapid and extreme temperature 
change

Changes in exposure

Population movements Movements from stressed rural and coastal habitats

Biological changes Extended vector habitats with impacts on health and agriculture
More favourable breeding grounds for pathogens
Loss of biodiversity

climate change (Table 3). These centres are 
hosts to large and growing proportions of 
the people who are at most risk from climate 
change, while at the same time facing a 

variety of risks associated with sea-level 
rise, coastal flooding, more irregular and 
intense precipitation (rain- and snow-fall), 
riverine flooding, droughts, reduced water 

*  Adapted from Wilbanks T, Romero Lankao P, Bao M, Berkhout F, Cairncross S, Ceron J-P, Kapshe M, Muir-Wood R, Zapata-Marti R 
(2007). ‘Industry, Settlement and Society’ in Parry M, Canziani O, Palutikof J, van der linden P, Hanson C (eds) Climate Change 2007: 
Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. Cambridge University Press, Cambridge, pages 357-390.
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a substantial threat of disease6. Every year, 
diarrhoea kills almost two million children 
around the world7, this number is likely to 
increase if higher temperatures result in 
increasing levels of bacteria. Declining water 
availability reduces standards of sanitation. 

Urban areas are always exposed to some risk 
of flooding when rainfall occurs. Buildings, 
roads, infrastructure and other paved areas 
prevent rainfall from filtrating into the soil, 
which adds to more runoff. Heavy and/
or prolonged rainfall produces very large 
volumes of surface water in any city, which 
can easily overwhelm drainage systems. In 
well-planned and well-managed cities, this is 
rarely a problem because adequate provision 
for storm and surface drainage (usually 
a local government responsibility) is built 
into the urban fabric; on top of this come 
complementary measures to protect against 
flooding – for instance, the use of parks and 
other open space areas to accommodate 
floodwaters safely from unusually serious 
storms. In most cities, there is also scope to 
increase floodwater management capacity 
through local governments’ land-use 
management and incremental adjustments 
to drainage systems. 

However, things are different in cities where 
proper governance or public investment 
capacity are lacking. Most residential areas 
do not feature any drainage system and 
instead rely on natural channels that, more 
often than not, find themselves obstructed 
by ill-planned buildings or infrastructure. 
In most of those urban centres significant 
proportions of the population do not 
benefit from solid-waste collection services 
(almost invariably a municipal function), and 

6  Ahern M, Kovats S, Wilkinson P, Few R, and Matthies F 
(2005). ‘Global health impacts of floods: epidemiologic 
evidence’ Epidemiologic Reviews 27: 36-46.

7  WaterAid (2009). Fatal neglect: how health systems are 
failing to comprehensively address child mortality. Report. 
Available online: http://www.wateraid.org/documents/plugin_
documents/wateraid_fatal_neglect.pdf. Accessed 26 August 
2009. 

availability from glacial run-off, water-supply 
disruption, more frequent and more intense 
extreme weather events, and expansion of 
the habitats of disease vectors such as those 
that transmit malaria and dengue. 

1.4.1  FLOODING

Climate change has the potential to increase 
flooding risks in cities in three distinct ways: 
from the sea (higher sea levels and storm 
surges); from rainfall (either higher volumes 
or longer wet seasons); and from increased 
river flows (for example, due to increased 
glacial melt). Heavy precipitation events are 
very likely to increase in frequency and will 
add to flood risks. This in turn will highlight 
the growing evidence of increased runoff 
and earlier spring-peak discharges in many 
glacier- and snow-fed rivers. In addition 
to flood hazard, higher average and more 
extreme rainfall events associated with 
climate change will also increase the risk of 
landslides. 

Water abstraction and treatment works 
are frequently located beside rivers and are 
often the first items of infrastructure to be 
affected by floods. Electrical switchgear and 
pump motors are particularly at risk. In severe 
riverine floods with high flow velocities, 
pipelines can be damaged5. Sanitation can 
also be affected: flooding often damages 
pit latrines or septic tanks, and floodwaters 
may become contaminated by the overflow. 
During water shortages toilets linked to 
sewers also become unusable. Right now 
most urban centres in sub-Saharan Africa 
and Asia have no sewers – or if they do, 
these serve only a very small proportion of 
the population. The importance of sanitation 
here is that infrastructure (or lack thereof) 
is a key determinant of urban floodwater 
contamination, with faecal material carrying 

5  Wilbanks et al., (2007), op. cit. 
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where solid-waste management remains 
inadequate, garbage can quickly clog drains, 
leading to localised flooding with even light 
rainfall. Drainage and flood protection seem 
to be inadequate in urban centres in Africa, 
Asia, and Latin America and the Caribbean, 
and there are an increased numbers of 
deaths and injuries from flooding in these 
urban areas. 

1.4.2  STORMS, SEA-LEVEL RISE 
AND COASTAL URBAN 
POPULATIONS

It is difficult to estimate precisely how 
many people are at risk from the increased 
frequency and intensity of extreme-
weather events and the sea-level rise that 
come with climate change. Low-elevation 
coastal zones – the continuous areas along 
the coast that sit less than 10 metres 
above sea level – represent two per cent 
of the world’s land area but are hosts to 
10 per cent of its total population (i.e., 
over 600 million) and 13 per cent of its 
urban population (around 360 million). 
Almost two-thirds of the world’s cities with 
populations over five million fall in this type 
of area, at least partly. In low- and lower-
middle-income countries, the proportion 
of the urban population settled in coastal 
zones is higher than in the richer countries. 
In least developed countries, coastal zones 
on average are hosts to nearly twice as 
many urban residents compared with 
high-income nations8. Obviously, only a 
proportion of those within those zones 
are at risk from the sea-level rise that is 
likely within the next 30–50 years. The 
IPCC Fourth Assessment report estimated 
that sea levels could be expected to rise 
between 18cm to 59cm by the end of 

8  McGranahan G, Balk D, Anderson B (2007). ‘The rising tide: 
assessing the risks of climate change and human settlements 
in low-elevation coastal zones’ Environment and Urbanization 
19(1): 17-37.

the 21st century; this will certainly add to 
the number of people flooded by storm 
surges. One estimate has suggested 
that at the moment, 10 million people 
are affected by coastal flooding every 
year and that the numbers are bound to 
increase whatever the scenarios for climate 
change9. However, the Fourth Assessment 
Report did not include the potential effect 
of the melting of the polar ice-caps, with 
more recent estimates suggesting that 
this would contribute significantly more to 
overall sea-level rise. 

There is some evidence that hurricane-force 
winds are to become more frequent and 
intense, with possible shifts or expansions in 
affected areas. Highly urbanised coasts most 
at risk include Vietnam in Asia; Gujarat and 
Orissa in India; and much of the Caribbean, 
as well as Mexico’s Caribbean coast and 
Central America. High concentrations of 
populations, especially on the eastern 
coasts of India and Bangladesh, have led to 
extremely high vulnerability in this region, 
with potential for very substantial loss of life 
and property. 

1.4.3  CONSTRAINTS ON WATER 
SUPPLIES AND OTHER 
CRUCIAL NATURAL 
RESOURCES 

The IPCC Working Group II noted (with 
“high confidence”) that, in Africa, “by 
2020, between 75 and 250 million people 
are projected to be exposed to an increase of 
water stress due to climate change”10. Any 
reduction in the availability of freshwater 
resources caused by climate change would 
be particularly challenging for those who 
live in areas already suffering from water 

9  Nicholls R (2004). ‘Coastal flooding and wetland loss in the 
21st century: changes under the SRES climate and socio-
economic scenarios’ Global Environmental Change 14(1): 
69–86.

10 IPCC (2007) op.cit.: p8
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scarcity or stress – with poorer groups likely 
to be most affected. 

Elsewhere, “freshwater availability in Central, 
South, East and South-east Asia, particularly 
in large river basins, is projected to decrease 
due to climate change which, along with 
population growth and increasing demands 
arising from higher standards of living could 
adversely affect more than a billion people 
by the 2050s.”

Across Africa, prolonged droughts have 
resulted in water shortages, and associated 
hydroelectric generation shortfalls. In Mali, 
accessing water remains a widespread 
challenge across the capital city of Bamako; 
although 90 per cent of households 
have their own wells, water availability 
is declining as groundwater levels have 
fallen. Across the continent in Kenya, 
protracted drought in 2009 led to frequent 
and prolonged water cuts, leaving many 
households without electricity for three 
days a week – the main victims being low-
income residents and small businesses as 
they cannot afford generators or water 
tanks. In Zimbabwe, the Kariba hydropower 
plant serving the capital Harare has been 
affected by inadequate water supplies, 
resulting in load-shedding by power utilities. 
Meanwhile, Lake Victoria – at nearly 69,000 
sq km Africa’s largest lake, ringed by Kenya, 
Tanzania and Uganda – has dropped nearly 
a metre since 2005, curtailing hydroelectric 
generation at Nalubaale and Kiira power 
stations near Kampala, Uganda. Many 
hydraulic and other structures along the 
shoreline, including docking facilities at 
Port Bell near Kampala, now need costly 
adjustments if they are not to become 
altogether obsolete. 

Many cities and their water catchments are 
expected to receive less rainfall (and already 
experience less abundant freshwater 
sources), a significant challenge for growing 

cities as well as the existing large ones. 
At least 14 African countries are already 
facing water stress or scarcity and many 
more are likely to join the list over the next 
decade or two11. Regardless of incipient or 
impending climate change, water resources 
today remain poorly managed in Africa, 
where around half the urban population 
already lacks adequate provision, including 
sanitation, although the situation has far 
more to do with inadequate governance 
than absolute scarcity. Africa’s water supply 
systems are frequently out-dated or poorly 
maintained, and low-income settlements 
are poorly served as a result, if at all. As 
a consequence, the poorest members of 
society are forced to pay inflated prices to 
water vendors. 

1.4.4  HIGHER TEMPERATURES AND 
HEAT WAVES

Most cities in Africa, Asia, Latin America 
and the Caribbean must expect more 
frequent heat waves in the future. Larger, 
higher-density cities face the additional 
problem of urban “heat islands” where 
temperatures can be several degrees higher 
than in surrounding areas. The frequency 
and severity of heat-stress events in cities 
is bound to increase, affecting the health, 
labour productivity and leisure activities of 
urban populations. The precise impacts of 
heat stress in Africa or Latin America are not 
well known, but research in North America, 
Asia and Europe has found that heat waves 
are associated with marked short-term 
increases in mortality12. On top of this come 
economic effects such as the additional 
costs of climate-control (air conditioning) 
in buildings, and environmental effects 
such as smog, increased concentrations of 

11  Muller M (2007). ‘Adapting to climate change: water 
management for urban resilience’ Environment and 
Urbanization 19(1): 99-113.

12  Confalonieri U et al., op. cit., 391-431.
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some air pollutants and the deterioration 
of green spaces, together with higher 
volumes of greenhouse gases where 
additional demand for cooling is met with 
electricity generated from fossil fuels. This is 
of particular importance for Asia and Latin 
America, which host most of the cities with 
the highest levels of air pollution. 

1.4.5  OTHER HEALTH RISKS 
RELATED TO CLIMATE 
CHANGE

Climate change is likely to result in a 
variety of health impacts – particularly for 
low-income urban residents (Table 4). The 
greatest concerns have to do with changes 

in freshwater resources and food supplies, as 
well as with more frequent or more severe 
extreme weather events such as floods and 
droughts. The more or less indirect effects will 
include higher incidences of diarrhoea and 
altered spatial distribution of some infectious 
disease vectors. For instance, warmer 
average temperatures permit an expansion 
of the areas where many “tropical” diseases 
can occur. Such expansion is likely in the 
breeding and living areas of mosquitoes 
carrying malaria, dengue fever and filariasis13. 
On top of this, extreme weather events can 
also generate new health hazards and cause 
disruption to public health services, leading 
to ever-increased disease incidence. 

13 IPCC (2007), op. cit. 

Table 4: The Weather, Climate and Urban Health*

Health outcome Known effects of weather and climate

Heat stress
related illness and death due to heat waves

Air pollution-related 
mortality and morbidity

Health impacts of 
weather disasters indirect ones (infectious disease, loss of food supplies, long-term psychological 

morbidity)

tick-borne diseases 
(e.g., malaria, dengue)

increase potential transmission to humans

sufficiently abundant to maintain transmission

diseases 
outbreaks of water-borne disease have been associated with contamination caused 

*  Source: Kovats S, Akhtar R (2008). ‘Climate, climate change and human health in Asian cities’ Environment and Urbanization 20(1): 
165-175.
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that are meant to reduce these risks. This 
is typically the case for two main reasons. 
First, most of the urban poor live in informal 
settlements (including many on illegally 
occupied land) and owe their subsistence 
to the informal economy (therefore, outside 
formal rules and regulations). Second, 
“anti-poor” attitudes and misperceptions 
tend to persist among government officials 
and ruling elites. For instance, officials and 
politicians often assume that those living 
in informal settlements are unemployed, 
when in fact they work long hours in the 
informal economy; or that they are recent 
migrants, when many have actually been 
working and living (if not born in the first 
place) in the urban centre; or that migrants 
(rural or foreign) would have been better 
off if they had not moved in, when research 
shows that migration flows come as logical 
responses to changing patterns of economic 
opportunity, which for some are caused by 
incipient climate change. 

Another factor making large segments of 
the urban poor particularly vulnerable is 
that public authorities may clear informal 
settlements on environmental grounds 
(such as exposure to flooding), with very 
inadequate if any provision of alternative 
adequate accommodation. Even those urban 
authorities among the more responsible and 
accountable find this a challenge, because 
low-income groups need central locations 
for income-earning opportunities, making it 
difficult to move them from hazardous to 
appropriate alternative sites.

In general, in any urban area, the people 
most at risk from climate change are those 
who are:

Least able to avoid the direct or indi-
rect impacts (e.g. by having good-qual-
ity homes and living in settlements with 
drainage systems that prevent flooding, 
by moving to places with less risk or by 

1.5  THE DISTRIBUTION OF 
VULNERABILITY

Vulnerability to climate change is distributed 
unevenly around the world. According 
to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate 
Change:

Vulnerability to climate change is distributed 
unevenly not just across but within cities 
as well. In general, vulnerability to most 
environmental hazards in urban areas 
(including extreme weather events) is 
strongly associated with poverty. The basic 
causal link is a double one: lower-income 
groups are more physically exposed to 
hazards, and their capacity to reduce this 
exposure or cope with the consequences 
is limited. However, one must never forget 
that this vulnerability is also directly linked 
to the quality of local governance: what 
can dramatically reduce the differentials in 
environmental risks between low-income 
and wealthier groups is none other than 
universal provision of basic infrastructure 
(piped water, proper sanitation, adequate 
drainage, safe housing sites) and services 
(waste collection, health care, education, 
emergency services). 

1.5.1  VULNERABILITY AND URBAN 
POVERTY

It is well known and well documented 
that, in most cities, the urban poor live in 
areas most at risk from extreme weather 
– for instance, on floodplains or other 
areas at high risk of flooding, or unstable 
slopes – and lacking adequate provision 
of safe water14. In addition, in most cities 
difficult relationships prevail between the 
poor and those very local governments 

14  Hardoy J, Mitlin D, Satterthwaite, D (2001). Environmental 
Problems in an Urbanizing World: Finding Solutions for Cities 
in Africa, Asia and Latin America. Earthscan, London.
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Xikhelene Market, Maputo © UN-Habitat/Acamo Maquinasse

changing jobs if climate-change threat-
ens their livelihoods);

Likely to be most affected (for in-
stance, infants and older persons who 
are less able to cope with heat waves or 
floods);

Least able to cope with illness or injury, 
or with the loss of income, livelihood 
or assets caused by climate change im-
pacts.

Lower-income groups are hardest hit by this 
combination of greater exposure to hazards 
(a high proportion live in makeshift housing 
on unsafe sites), lack of hazard-removing 
infrastructure and less capacity to cope (e.g. 

lack of assets and insurance), less adaptive 
capacity, less government support to help 
them cope, and less legal protection. The 
poor also have far less scope to move to 
less dangerous sites; indeed, in the more 
dynamic cities, the more dangerous sites are 
often the only places where lower-income 
groups can either find affordable housing or 
can build their own homes15.

Better-off individuals and households are in 
a better position to reduce risks, with safer 
housing, a choice of safer jobs or locations 
to live in, assets that can be called on in 

15  Dodman D, Satterthwaite D (2008). ‘Institutional Capacity, 
Climate Change Adaptation and the Urban Poor’ IDS 
Bulletin 39(4): 67-74; Hardoy J, Pandiella G (2009) ‘Urban 
poverty and vulnerability to climate change in Latin America’ 
Environment and Urbanization 21(1): 203-224.
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emergencies and wealth protection through 
life and property insurance. Good urban 
governance almost by definition should 
reduce risk for the whole population, 
regardless of differences in risk exposure 
across social segments; however, it is typical 
of better-off groups not just to wield more 
influence over public expenditures, but 
also to reap the bulk of the benefits from 
government spending on infrastructure 
and services. Where public authorities 
fail to provide necessary infrastructure, 
and at a difference with the poor, those 
better-off can afford to secure alternatives: 
developing their own water, sanitation and 
power supply systems, or moving to private 
developments that provide these (including 
gated communities). 

1.5.2  VULNERABILITY AND 
GENDER

Many gender-related factors contribute to 
vulnerability to climate change. In recent 
years, it has been recognised that the issue 
involves more than merely an additional 

burden on women (although this is often 
the case); rather, research has shown 
that the effects of climate change are 
felt differentially according to a variety of 
gender characteristics. 

The fact is that poor women do indeed face 
many gender-specific barriers that limit their 
ability to cope with, and adapt to, changes 
in the climate. It is already well-documented 
that women and girls are more likely to die 
as a result of extreme events; and future 
climate change will also affect women in 
specific ways – for example as a result of 
health problems generated by the urban 
heat island and shortages of clean drinking 
water. This vulnerability arises from several 
underlying factors. Women and girls make 
up a disproportionate number of the “poor 
and marginalised”, and have more limited 
access to resources than men. As a result, 
they are finding it more of a challenge to 
adapt to the existing or predicted impacts 
of climate change; the reverse aspect of this 
lack of access is that women and girls are 
unable to contribute their unique hands-
on knowledge and insights to adaptation 
and mitigation efforts16. This situation 
is compounded by social and cultural 
expectations about the role of women in 
relation to the division of tasks, livelihoods 
and decision-making17. In Bangladesh, for 
example, research has found that women 
and girls are less likely to leave their homes 
during floods, due to cultural constraints on 
female mobility. 

This is not to overlook the fact that men, 
too, can be exposed to additional risks 
because of the gender divide. It can be 
argued that the recent deaths of many 
young African men trying to reach Europe 
by boat can be partially attributed to climate 

16  Demetriades J, Esplen E (2008). ‘The Gender Dimensions of 
Poverty and Climate Change Adaptation’ IDS Bulletin 39(4): 
24-31.

17  Terry G (2009). ‘No climate justice without gender justice: an 
overview of the issues’ Gender and Development 17(1): 5-18. 

Successful adaptation to 

climate change requires local 

knowledge, local competence, 

and local capacity within local 

governments ... No community 

development can be sustainable 

if it ignores climate change.
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stress on their livelihoods18. And following 
Hurricane Mitch in Central America in 1998, 
male mortality soared, apparently because 
traditional male behaviour patterns are 
more prone to risk-taking. In addition, the 
consequences of extreme events frequently 
affect gender relations, as relief, coping 
and recovery may lead to increased tension 
between women and men in the household 
and the community19.

1.5.3   VULNERABILITY AND AGE

Climate change also stands to have 
differential impacts across different age 
groups, particularly the very young and 
elderly people. Of the many conditions the 
prevalence of which is expected to rise with 
climate change – malnutrition, diarrhoea and 
malaria – mainly affect younger age groups 
in low- and middle-income countries. A 
paper published in the medical journal The 
Lancet has concluded that “the total burden 
of disease due to climate change appears to 
be borne mainly by children in developing 
countries”20. The effects of climate change 
on children will go beyond the physical: the 
shock and distress of extreme events can 
be profoundly debilitating, too. In addition, 
challenges related to climate change could 
also impair children’s ability to learn and 
develop emotionally, as a result of both 
physical impacts and the erosion of social 
and physical environments21. 

It has also been observed that elderly 
people are more severely affected by heat 
waves – which are expected to become 

18  Terry (2009), op. cit. 
19  Nelson V, Meadows K, Cannon T, Morton J, Martin A (2002). 

‘Uncertain predictions, invisible impacts, and the need to 
mainstream gender in climate change adaptations’ in Masika R 
(ed) Gender, development and climate change. Oxford, Oxfam.

20  Haines A, Kovats R, Campbell-Lendrum D, Corvalan C (2006). 
‘Climate change and human health: impacts, vulnerability, 
and mitigation’ The Lancet 367(9528): 2101-2109.

21  Bartlett S (2008) ‘Climate change and urban children: impacts 
and implications for adaptation in low- and middle-income 
countries’ Environment and Urbanization 20(2): 501-519. 

more frequent and severe as a result 
of climate change. The European heat 
wave of 2003 led to substantial excess 
deaths in France and the United Kingdom. 
Much of this excess mortality was related 
to cardiovascular, cerebrovascular and 
respiratory causes and was concentrated 
in elderly people22. Therefore, planning for 
adaptation to climate change must take in 
the special needs of both the very young 
and the elderly. 

1.6  BUILDING RESILIENCE 

Building resilience lies at the core of any 
climate change adaptation effort. In other 
words, a local authority preparing for climate 
change must build the resilience of a city as a 
whole; this includes infrastructure, the various 
sectors that are affected by climate change, 
and, of course that of the more vulnerable 
locations and residents. The IPCC Fourth 
Assessment Report defines resilience as “[t]
he ability of a social or ecological system to 
absorb disturbances while retaining the same 
basic structure and ways of functioning, 
the capacity for self-organisation, and the 
capacity to adapt to stress and change”23. 
Resilience is best understood as a process 
that makes it possible not only to cope with 
added shock and stress, but also to addressing 
the myriad challenges that constrain lives 
and livelihoods, facilitating more general 
improvements to living conditions. Therefore, 
in terms of process, resilience must take in 
the economic, social, psychological, physical 
and environmental factors that humans need 
to survive and thrive24.

Many local authorities lack the scientific or 
financial capacity to conduct detailed analyses 
of the effects of climate change within their 

22  (Haines et al. 2006)
23  IPCC (2007), op. cit.: p880).
24  Dodman D, Ayers J, Huq S (2009). ‘Building Resilience’ in 

Worldwatch Institute, Into a Warming World: State of the 
World 2009. New York, Worldwatch Institute, pp 75-77. 
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RESILIENCE

Redundancy

Capacity
to learn

Capacity
to Reorganize

Resilience as a Response to Climate Change*

Resilient towns and cities are able to withstand a variety of challenges. Together with 
improved responses to the challenge of climate change, enhanced resilience generates 
a wide range of additional advantages. The Resilience Alliance and the Asian Cities 
Climate Change Resilience Network suggest that urban resilience involves the following 
four components:

Redundancy: When one system is disrupted, another one can provide similar ser-
vices. For example, if individuals are trained in basic health and emergency respons-
es, they are able to provide immediate support if transportation and communica-
tion systems are disrupted following an extreme event.

Flexibility: The failure of a single system causes a minimal impact on other sys-
tems. For example, a city with a diversified economic base will avoid catastrophic 
failure if a single industry fails due to economic change or environmental disaster.

Capacity to reorganise: Climate change will result in changing conditions – and 
resilient cities are able to introduce new structures, organisations and land-use 
measures in response to this. 

Capacity to learn: This ensures that future decisions are made on the basis of 
relevant information and appropriate anticipations.

purviews. Even where they are able to do 
this, they are faced with the substantial 
degrees of uncertainty associated with lack 
of knowledge about future greenhouse gas 
emissions, their prospective effects on the 

global climate, and the way this will affect 
local conditions. This is why it is important 
to take a broader, integrated approach in the 
face of climate change, rather than depend 
on anticipating specific hazards.

* Source: Resilience Alliance / Asian Cities Climate Change Resilience Network.
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Many aspects of resilience are closely 
associated with a holistic approach to 
development. Those households with 
access to adequate food, clean water, 
health care and education will inevitably 
be better prepared to deal with a variety 
of shocks and stresses, including those 
caused by climate change. Communities 
and cities that are served by appropriate 
infrastructure – particularly water, sanitation 
and drainage – will also be more resilient 
to these shocks. Indeed, one of the most 

significant reasons that poor people in less 
developed countries are more at risk from 
climate change is that they are inadequately 
served by the basic utilities that are taken 
for granted in more affluent (i.e., non-slum) 
locations. This goes to show that building 
resilience is closely related to broader 
urban development strategies. However, 
local climate change plans must specifically 
consider the additional degrees of stress 
imposed by climate change. 

Reconstruction of the coastal area, Maputo © UN-Habitat/Ricardo Rangel
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Figure 4: Towards Resilient Housing?*

below is obviously a caricature – yet various official reports have suggested that the cost of adjusting houses in 
southern England, for instance, to adapt internal temperatures in a warmer climate could cost upwards of USD 
23,000 per household.

In contrast, resilient housing in low- and middle-income countries can be developed in response to local 
conditions, using local knowledge. The second illustration demonstrates how low-income residents in Dhaka, 

hot season. The method includes several no- and low-cost solutions, including raising rooms on higher plinths, 
allowing creepers to grow across roofs to reduce heat gain, and ensuring ventilation gaps to allow the 
circulation of cooler air. 

*  Source: Tiempo (2006); Jabeen H, Allen A, Johnson C (2009). ‘Built-in resilience: learning from grassroots coping strategies’. Paper 
presented at the 5th Urban Research Symposium, Marseille, June 2009.
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Sustainable livelihoods are a significant 
component of resilience, although they are 
not usually perceived as such in connection 
with planning for climate change. Planning 
for sustainable livelihoods is outside the 
scope of this document; however, it must 
be stressed that sustainable livelihoods can 
make a substantial contribution to both 
climate change adaptation and mitigation. 

A ‘sustainable livelihoods’ approach takes in 
the assets, activities and entitlements that 
enable people to make a living, and assesses 
these in relation to the risks that can impair 
this process. Assets include the various 
resources, skills, abilities and opportunities 
that individuals and households can 
mobilise to support themselves. These risks 
can be of a natural, social, political, human 
and economic nature. Assets form the 
basis of people’s occupations, they include 
natural assets (e.g., for fishing or farming) 
and human assets (such as knowledge 
or skills)25. As mentioned earlier, climate 
change poses particular challenges to 
sustainable livelihoods, as it introduces a 
new set of risks to be overcome. But climate 
change can also open up fresh opportunities 
through the expansion of specific niches 
of economic activities and opportunities, 
one example being agriculture in regions 
previously too cold. 

A ‘sustainable livelihoods’ approach in 
support of income generation includes four 
main dimensions:

It is people-centred, as households 
participate in the choice of priorities and 
actions.

25 Moser C, Stein A (2010). Implementing Urban Participatory Climate 
Change Adaptation Appraisals: A Methodological Guideline. Global 
Urban Research Centre, University of Manchester. Working Paper 5 (May 
2010). Available online: http://www.sed.manchester.ac.uk/research/gurc/
documents/GURC_wp5_web.pdf 

It is holistic, recognising that people 
use a variety of strategies to secure 
livelihoods.

It is dynamic, as these strategies may 
shift and change over time.

It promotes micro-macro linkages, 
with local insights informing public poli-
cies and institutions.

As mentioned earlier, sustainable livelihoods 
can contribute to resilience and adaptation 
to climate change as they put households in 
a better position not just to respond to shock 
and stresses produced by climate change, 
but also to invest in their own adaptation 
schemes (autonomous adaptation, e.g., 
improved buildings make residents more 
resistant to extreme events). Beyond that, 
sustainable livelihoods can also contribute to 
broader environmental objectives, including 
reduced greenhouse gas emissions.

Therefore, when developing local climate 
change plans one must ensure that 
households, communities and cities become 
more resilient and better able to face a range 
of challenges. In the process, cities will find 
that building resilience helps them to face a 
number of other environmental and social 
challenges, as also shown in this document. 
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Windmill in Xai Xai, Maputo 

© UN-Habitat/Benzane
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DEVELOPING LOCAL 
CLIMATE CHANGE 
PLANS: A PROCESS-
BASED TOOLKIT02

2.1  INTRODUCTION 

The following sections outline a framework 
for development of local plans in response 
to climate change. As explained in Section 
1, climate change presents towns and cities 
with a number of challenges, and planning 
is essential if these are to be overcome. In 
many cases, the most effective responses 
are built into all decisions and functional 
areas – a process frequently referred to 
as ‘mainstreaming’. A review of urban 
planning under its many dimensions is also 
called for, including land-use, development 
and disaster preparedness plans. In other 
cases – as discussed in the previous section 
– more specific action plans are the most 
effective strategy. However, the first step 
to effective planning for climate change is 
none other than building awareness and 
gathering knowledge with regard both to 
adaptation and mitigation. 

However, this is not a straightforward or linear 
process. The overall process of planning takes 
place at the scale of the community, town, or 
city, while specific projects take place within 

a more sector-specific/functional framework 
(e.g., housing, urban infrastructure, water, 
drainage, public health). Any plans must be 
informed by reliable background information 
on the local effects of climate change, 
including vulnerable people, places and sectors 
(see Sections 2.3 and 2.4). Any response to 
climate change must be subject to continuous 
assessment of achievements against agreed 
objectives (see Section 2.7 on Monitoring 
and Evaluation). In addition, it may not be 
necessary to conduct all these stages in every 
location, as some of this information may 
already be available, or financial or technical 
capacities may restrict the scope of this 
information stage of the planning process. 

As shown in the flowchart in Section 1 
(which is repeated at the start of every sub-
section), developing local plans for climate 
change adaptation/mitigation involves 
seven main tasks, as follows: 

Engaging stakeholders: ensuring that 
all relevant parties are aware of the chal-
lenge of climate change and committed 
to addressing it; 
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Understanding the local climate 
change impacts: identifying climate 
threats to the town or city;

Identifying local contributions to cli-
mate change: a first step towards re-
ducing greenhouse gas emissions; 

Assessing vulnerable areas, people 
and sectors: analyse patterns of vulner-
ability to identify the critical locations and 

groups in need of enhanced resilience;

Participatory strategic planning for 
climate change: mobilising stakehold-
ers to create an overall vision;

Putting plans into practice: imple-
menting the plans;

Monitoring and evaluation: ensuring 
that the desired outcomes are achieved.

2.2.1  INTRODUCTION 

Strategic planning requires involvement from 
a wide range of stakeholders. The first set of 
stakeholders is a core team who will coordinate 
and manage the development of local 
plans for climate change. However, short of 
effective stakeholder engagement (including 

local stakeholders, national environmental 
pressure groups and foreign/international 
experts), strategic planning cannot succeed. 
This section shows how to select and mobilise 
members of the core team who will conduct 
strategic planning; the next subsections show 
how stakeholders can be mobilised through 
consultations and working groups.

2.2  STAKEHOLDERS, CONSULTATIONS AND WORKING GROUPS

Putting plans into practice: implementing action plans (Section 2.7)

Participatory strategic planning for climate change (Section 2.6)

Identifying local 
contributions to 
climate change 
(Section 2.3)

Local climate 
change impacts 
and exposure 
(Section 2.4)

Assessing 
vulnerable people, 
places and sectors 

(Section 2.5)

Participatory m
onitoring and evaluation 

(Section 2.8)

Gathering and analysing information

Stakeholder consultations (Section 2.2)
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This section on stakeholder consultation provides guidance on the following steps: 

Identifying and organising a core team for the planning process;

Bringing together stakeholder groups;

Defining the message for the planning process;

Conducting city-wide consultations;

Setting up and coordinating working groups.

Further information on this stage of the process can be found in the UN-Habitat 
Sustainable Cities Programme Source Book series, and particularly Volume 2 
(Organising, Conducting and Reporting a City Consultation) http://www.unhabitat.
org/pmss/listItemDetails.aspx?publicationID=1595 and Volume 3 (Establishing 
and Supporting a Working Group Process) http://www.unhabitat.org/pmss/
listItemDetails.aspx?publicationID=1635. It is recommended that these materials be 
consulted in association with this report. The ICLEI/Centre for Science in the Earth 
System publication, Preparing for Climate Change, is another highly relevant source 
of information.

2.2.2  IDENTIFYING AND 
ORGANISING THE CORE 
TEAM

Once a commitment has been made 
to develop local plans to tackle climate 
change, the next step is to brief city 
authorities (including Mayors and other 
decision-makers) about the process. This 
will make sure that local leaders better 
understand the relevance of climate change 
to the city’s sustainable development, 
and that they agree on the need for 
participatory strategic planning. In this 
respect, Section 1 (on the local impacts of 
climate change) can provide the necessary 
basic information. 

Once political commitment has been secured, 
a core strategic planning team – the ‘climate 
change team’ – can be established. It will 
bring together 6-8 individuals representing 

a well-balanced variety of expertise while 
securing effective and well-informed 
decision-making. After this initial stage, 
there will be ample opportunity to involve 
a broader group as part of the consultation 
process. The ‘climate change team’ would 
include representatives of the following 
professional/social groups: 

senior local government officials, to se-
cure legitimacy and political influence;

local authority technical staff, to con-
tribute knowledge and expertise with 
regard to formal planning procedures;

representatives of civil society organisa-
tions that are familiar with local (espe-
cially low-income) community life and 
dynamics, including specific gender and 
youth issues;
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representatives from the Chamber of 
Commerce or other private sector um-
brella organisation, who can advise on 
how best to mobilise the formal business 
sector;

scholars and academics specialising in 
climate change, disaster risk reduction 
or social vulnerability.

The ‘climate change team’ will act as the 
central coordinating body for strategic 
planning. Members will be committed 

individuals who can dedicate time to the 
process, can make specific contributions 
and with the capacity to generate broader 
momentum behind the process. Above all, 
members of the ‘climate change team’ 
should demonstrate their commitment to 
the strategic planning process. The team 
should also be familiar with political, 
cultural and gender conditions, while at 
the same time maintaining an open mind 
and a keen eye for any opportunities, 
needs and gaps. 

Case Study 1: Setting Up a Core Climate Change Team in Maputo 

 The representative institutions that are part of the core team are the following: 
�t�� �.�B�Q�V�U�P���.�V�O�J�D�J�Q�B�M���$�P�V�O�D�J�M���o���.�.�$
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(For more information on this case study, see Section 3.3)
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is none other than building awareness and gathering 

knowledge with regard both to adaptation and mitigation.
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Particularly in relation to the first group, 
several additional aspects must be taken into 
account. Not all residents of an urban area 
are equally vulnerable to climate change, and 
vulnerability is affected by a variety of factors, 
such as age, gender, and ethnic, national 
or geographical origin (see Section 1.5). 
Developing effective adaptation strategies 
and projects requires engaging with these 
different stakeholder groups. Engagement 
of this type leads to a number of practical 
benefits: individuals and communities often 

bring detailed knowledge of their own 
conditions and surroundings, and people 
are more likely to be involved in a task when 
they have taken part in its development and 
design in the first place. 

A wide-ranging stakeholder mapping 
process is required to ensure that all relevant 
participants are included in planning. On 
top of a broader range of knowledge and 
expertise, this will also instil more ownership 
and efficiency in any future schemes.

Participatory Stakeholder Mapping*

Participatory stakeholder mapping is a task for the core planning team. Making sure 
that a wide range of stakeholders and their potential importance in the process are 
identified requires five steps, as follows:

i. Create a ‘long list’ of stakeholders through a brain-storming session;

ii. Write the name (individual or institution) of each of these stakeholders on a white 
circular card (approximately 10cm in diameter) and place it on a large table or on 
the floor;

iii. Identify the main interests of each stakeholder and organise the cards in clusters 
of related interests;

iv. for each cluster, identify the stakeholders that are most influential with regard to 
climate change;

v. map the stakes and influence on a scale of high/low stakes and high/low influ-
ence (as shown in the matrix below).

*  Adapted from UN-Habitat Participatory Urban Governance Toolkit

Figure 5: Mapping Stakes and Influence: A Matrix

Low Influence High Influence

Low Stakes Least priority Useful for decision-making and opinion 
framing

High Stakes Major stakeholder groups, possibly in need of 
empowerment

Most critical stakeholder group


