
Cities and Climate Change examines the links between urbanization and climate change, the potentially 
devastating effects of climate change on urban populations, and the policy responses and practices 
that are emerging in urban areas.

Over half of the world’s population now live in urban settlements, and the convergence of urbanization  
and climate change threatens to have an unprecedented impact on economies, quality of life and 
social stability. Alongside these threats, however, is an equally compelling set of opportunities.  
The concentration of people, industries and infrastructure, as well as social and cultural activities, acts 
as a crucible of innovation – developing ways to reduce greenhouse gas emissions, improve coping 
mechanisms and reduce vulnerability to climate change impacts.

This new report from the United Nations Human Settlements Programme (UN-Habitat), the world’s 
leading authority on urban issues, shows how cities can improve the way they operate in order to 
respond to climate change, and provides practical strategies for strengthening their role as part of 
the solution. The Global Report on Human Settlements 2011 is the most authoritative and up-to-date 
global assessment of human settlement conditions and trends. Preceding issues of the report have  
addressed such topics as Cities in a Globalizing World, The Challenge of Slums, Financing Urban  
Shelter, Enhancing Urban Safety and Security and Planning Sustainable Cities.
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‘This year’s edition of UN-Habitat’s Global Report on Human Settlements  
elucidates the relationship between urban settlements and climate change,  

and suggests how cities and towns that have not yet adopted climate change policies  
can begin to do so … I commend this report to all concerned with improving  

the ability of towns and cities to mitigate climate change and adapt to its impacts.’ 

From the Foreword by BAN KI-MOON, Secretary-General, United Nations UNITED NATIONS HUMAN SETTLEMENTS PROGRAMME 
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FOREWORD

In the decades to come, climate change may make hundreds of millions of urban residents – and in particular the poorest and
most marginalized – increasingly vulnerable to floods, landslides, extreme weather events and other natural disasters. City
dwellers may also face reduced access to fresh water as a result of drought or the encroachment of saltwater on drinking water
supplies. These are the forecasts, based on the best available science. Yet none of these scenarios needs to occur, provided we
act now with determination and solidarity.

This year’s edition of UN-Habitat’s Global Report on Human Settlements elucidates the relationship between urban
settlements and climate change, and suggests how cities and towns that have not yet adopted climate change policies can begin
to do so. The report details the possible impacts of climate change on cities and towns. It also reviews mitigation and adapta-
tion steps being taken by national and local authorities, and assesses their potential to shape future climate change policy.

Urban development has traditionally been seen as a national concern. This report shows its international relevance.
Cities and towns contribute significantly to climate change – from the fossil fuels used for electricity generation, transport and
industrial production, to waste disposal and changes in land use.

I commend this report to all concerned with improving the ability of towns and cities to mitigate climate change and
adapt to its impacts. How cities and towns are planned affects not just the health and well-being of their inhabitants, but the
global environment and our prospects for sustainable development.

Ban Ki-moon
Secretary-General

United Nations



INTRODUCTION

The effects of urbanization and climate change are converging in dangerous ways that seriously threaten the world’s environ-
mental, economic and social stability. Cities and Climate Change: Global Report on Human Settlements 2011 seeks to improve
knowledge, among governments and all those interested in urban development and in climate change, on the contribution of
cities to climate change, the impacts of climate change on cities, and how cities are mitigating and adapting to climate change.
More importantly, the Report identifies promising mitigation and adaptation measures that are supportive of more sustainable
and resilient urban development paths.

The Report argues that local action is indispensable for the realization of national climate change commitments agreed
through international negotiations. Yet most of the mechanisms within the international climate change framework are
addressed primarily to national governments and do not indicate a clear process by which local governments, stakeholders and
actors may participate. Despite these challenges, the current multilevel climate change framework does offer opportunities for
local action at the city level. The crux of the challenge is that actors at all levels need to move within short time frames to
guarantee long-term and wide-ranging global interests, which can seem remote and unpredictable at best.

An important finding of the Report is that the proportion of human-induced (or anthropogenic) greenhouse gas (GHG)
emissions resulting from cities could be between 40 and 70 per cent, using production-based figures (i.e. figures calculated by
adding up GHG emissions from entities located within cities). This is in comparison with as high as 60 to 70 per cent if a
consumption-based method is used (i.e. figures calculated by adding up GHG emissions resulting from the production of all
goods consumed by urban residents, irrespective of the geographic location of the production). The main sources of GHG
emissions from urban areas are related to the consumption of fossil fuels. They include energy supply for electricity generation
(mainly from coal, gas and oil); transportation; energy use in commercial and residential buildings for lighting, cooking, space
heating, and cooling; industrial production; and waste.

However, the Report concludes that it is impossible to make accurate statements about the scale of urban emissions, as
there is no globally accepted method for determining their magnitude. In addition, the vast majority of the world’s urban
centres have not attempted to conduct GHG emission inventories.

The Report argues that, with increasing urbanization, understanding the impacts of climate change on the urban
environment will become even more important. Evidence is mounting that climate change presents unique challenges for
urban areas and their growing populations. These impacts are a result of the following climatic changes:

• Warmer and more frequent hot days and nights over most land areas;
• Fewer cold days and nights in many parts of the world;
• Frequency increases in warm spells/heat waves over most land areas;
• Increased frequency of heavy precipitation events over most areas;
• Increase in areas affected by drought;
• Increases in intense tropical cyclone activity in some parts of the world; and
• Increased incidence of extreme high sea levels in some parts of the world.

Beyond the physical risks posed by the climatic changes above, some cities will face difficulties in providing basic services to
their inhabitants. These changes will affect water supply, physical infrastructure, transport, ecosystem goods and services,
energy provision and industrial production. Local economies will be disrupted and populations will be stripped of their assets
and livelihoods. 

The impacts of climate change will be particularly severe in low-elevation coastal zones, where many of the world’s
largest cities are located. Although they account for only 2 per cent of the world’s total land area, approximately 13 per cent of
the world’s urban population lives in these zones – with Asia having a higher concentration.

While local climate change risks, vulnerabilities and adaptive capacity vary across cities, evidence suggests some key
common themes. First, climate change impacts may have ripple effects across many sectors of city life. Second, climate change
does not impact everyone within a city in the same way: gender, age, race and wealth have implications for the vulnerability of
individuals and groups. Third, in terms of urban planning, failure to adjust zoning and building codes and standards with an eye
to the future may limit the prospects of infrastructure adaptation and place lives and assets at risk. Fourth, climate change
impacts can be long-lasting and can spread worldwide.



viiIntroduction

In proposing the way forward, following a global review of climate change mitigation and adaptation measures taken by
cities all over the world, the Report emphasizes that several principles are fundamental to an integrated, multipartner approach
towards climate change action at the urban level:

• No single mitigation or adaptation policy is equally well-suited to all cities;
• It would be beneficial to take an opportunity/risk management approach in a sustainable development perspective,

considering not only emissions, but also risks that are present in a range of possible climate and socioeconomic futures;
• Policies should emphasize, encourage, and reward ‘synergies’ and ‘co-benefits’ (i.e. what policies can do to achieve both

developmental and climate change response goals);
• Climate change policies should address both near-term and longer-term issues and needs; and
• Policies should include new approaches that support multiscale and multisector action, rooted in the different expecta-

tions of a wide range of partners.

The Report suggests three main areas in which the international community can support and enable more effective urban
mitigation and adaptation responses:

• Financial resources need to be made more directly available to local players – for example, for climate change adaptation
in vulnerable cities, for investment in a portfolio of alternative energy options, and in mitigation partnerships between
local governments and local private sector organizations;

• Bureaucratic burdens on local access to international support should be eased, with the international community helping
to create direct communication and accountability channels between local actors and international donors; and

• Information on climate change science and options for mitigation and adaptation responses should be made more widely
available by the Intergovernmental Panel on Climate Change (IPCC), the United Nations and other international organiza-
tions, including available knowledge on observed and future climate impacts on urban centres, on urban-based mitigation
and adaptation alternatives, and on the costs, benefits, potentials and limits of these options.

With respect to the national level, the Report suggests that national governments should use the following mechanisms to
enable mitigation and adaptation actions at the local level:

• Engage in the design and implementation of national mitigation strategies and adaptation planning;
• Offer tax rebates, tax exceptions and other incentives for investments in alternative energy sources, energy-efficient

appliances, and climate-proof infrastructure, houses and appliances, among other climate change mitigation and adapta-
tion actions;

• Encourage appropriate climate responses (for example, redesign policies enacted with other issues in mind or in periods
prior to climate change, such as flood protection policies that can result in maladaptations);

• Enhance coordination and streamlining between sectoral and administrative entities (for instance, make sure that
decisions by one city to protect coastal areas with barriers do not have impacts on basins that are suppliers of fresh water,
or wetland ecologies that are important to the economic base of that city or other cities inland);

• Develop partnerships with non-governmental actors to share risks (for example, national governments can work with
private insurance providers to offer protection to each city without requiring each to make a sizeable investment in order
to reduce risks from a particular kind of low-probability threat); and

• Anticipate and plan for the possibility of much more substantial climate change impacts and adaptation needs in the
longer term than those that are currently anticipated in the next decades.

For the local level, the Report suggests, broadly, that urban policy-makers should begin from an awareness of local development
aspirations and preferences, local knowledge of needs and options, local realities that shape choices, and local potential for
innovation. In this context, urban local authorities should:

• Develop a vision of where they want their future development to go and find ways to relate climate change responses to
urban development aspirations;

• Expand the scope of community participation and action by representatives of the private sector, neighbourhoods
(especially the poor) and grassroots groups, as well as opinion leaders of all kinds, in order to ensure a broad-based collec-
tion of perspectives; and

• Using an inclusive, participatory process, cities should conduct vulnerability assessments to identify common and differ-
entiated risks to their urban development plans and their different demographic sectors, and decide on objectives and
ways to reduce those risks.

To achieve more effective policies, local governments need to expand the scope, accountability and effectiveness of participa-
tion and engagement with non-governmental organizations (NGOs), such as community and grassroots groups, the academic
sector, the private sector and opinion leaders. Effective engagement with NGOs will serve multiple purposes:



• It will become a source of innovative options, as well as both scientific and locally relevant knowledge;
• It will allow participants to understand and mediate the diverse perspectives and interests at play; and
• It will provide broad-based support for decisions and promote knowledge on the causes of emissions and vulnerabilities,

as well as mitigation and adaptation options thus achieved.

Partnerships with the private sector and NGOs are of special relevance in this context. For example:

• Resources from international, national and local private organizations can be mobilized to invest in the development of
new technologies, housing projects and climate-proof infrastructures, and to assist in the development of climate change
risk assessments; and

• The widespread involvement of NGOs in climate arenas as diverse as climate awareness and education and disaster relief
should be welcomed – the inputs and perspectives of these organizations can be harnessed to help develop a more
integrated urban development planning.

Finally, the Report suggests that broad-based oversight organizations, such as advisory boards, representing the interests of all
actors, should be created to help avoid the danger that private or sectarian interests may distort local action (for instance, by
investing in technologies, infrastructures and housing that only benefit a minority, or by hijacking the benefits of grassroots
funding). This is especially of concern in urban areas within countries that have experienced strong centralized control in the
hands of local elites and state agents, but the principle of broad-based oversight can and should be practised everywhere.

Many towns and cities, especially in developing countries, are still grappling with the challenges of how to put in place
climate change strategies, how to access international climate change funding and how to learn from pioneering cities. I
believe this Global Report will provide a starting point for such towns and cities. More generally, I believe this Report will
contribute to raising global awareness of the important role that cities can and should play in the mitigation of greenhouse gas
emissions and in adapting to climate change.

Dr Joan Clos
Under-Secretary-General and Executive Director

United Nations Human Settlements Programme (UN-Habitat)

viii Cities and Climate Change



ACKNOWLEDGEMENTS

MANAGEMENT TEAM
Director: Oyebanji O. Oyeyinka.
Chief editor: Naison D. Mutizwa-Mangiza.

AUTHORS: UN-HABITAT CORE TEAM
Naison D. Mutizwa-Mangiza; Ben C. Arimah; Inge Jensen; Edlam Abera Yemeru; Michael K. Kinyanjui.

AUTHORS: EXTERNAL CONSULTANTS
Patricia Romero Lankao and Daniel M. Gnatz, Institute for the Study of Society and Environment, National Center for
Atmospheric Research, Colorado, US (Chapters 1, 2 and 7); Sebastian Carney, Tyndall Centre for Climate Change Research,
Manchester, UK (Chapter 2); Tom Wilbanks, Oak Ridge National Laboratory, Tennessee, US (Chapter 7); David Dodman, David
Satterthwaite and Saleem Huq, International Institute for Environment and Development, UK (Chapters 3 and 6); Matthias
Ruth, Rebecca Gasper and Andrew Blohm, University of Maryland, US (Chapter 4); Harriet Bulkeley and Vanesa Castán Broto,
Durham University, UK, with the assistance of Andrea Armstrong, Anne Maassen and Tori Milledge (Chapter 5).

PREPARATION OF STATISTICAL ANNEX (UN-HABITAT)
Gora Mboup; Inge Jensen; Ann Kibet; Michael K. Kinyanjui; Julius Majale; Philip Mukungu; Pius Muriithi; Wandia Riunga.

TECHNICAL SUPPORT TEAM (UN-HABITAT)
Nelly Kan’gethe; Naomi Mutiso-Kyalo.

INTERNATIONAL ADVISERS (HS-NET ADVISORY 
BOARD MEMBERS)1

Samuel Babatunde Agbola, Department of Urban and Regional Planning, University of Ibadan, Nigeria; Louis Albrechts,
Institute for Urban and Regional Planning, Catholic University of Leuven, Belgium; Suocheng Dong, Institute of Geographic
Sciences and Natural Resources Research, Chinese Academy of Sciences, China; Ingemar Elander, Centre for Urban and
Regional Research, Örebro University, Sweden; József Hegedüs, Metropolitan Research Institute (Városkutatás Kft), Hungary;
Alfonso Iracheta, Programme of Urban and Environmental Studies, El Colegio Mexiquense, Mexico; A. K. Jain, Delhi
Development Authority, India; Paula Jiron, Housing Institute, University of Chile, Chile; Winnie Mitullah, Institute of
Development Studies (IDS), University of Nairobi, Kenya; Aloysius Mosha, Department of Architecture and Planning,
University of Botswana, Botswana; Mee Kam Ng, Centre for Urban Planning and Environmental Management, University of
Hong Kong; Deike Peters, Centre for Metropolitan Studies, Berlin University of Technology, Germany; Debra Roberts,
eThekwini Municipality, Durban, South Africa; Pamela Robinson, School of Urban and Regional Planning, Ryerson University,
Toronto, Canada; Elliott Sclar, Centre for Sustainable Urban Development, Columbia University, US; Dina K. Shehayeb,
Housing and Building National Research Centre, Egypt; Graham Tipple, School of Architecture, Planning and Landscape,
Newcastle University, UK; Iván Tosics, Metropolitan Research Institute (Városkutatás Kft), Budapest, Hungary; Belinda Yuen,
School of Design and Environment, National University of Singapore, Singapore.



OTHER INTERNATIONAL ADVISERS
Titilope Ngozi Akosa, Centre for 21st Century Issues, Lagos, Nigeria; Gotelind Alber, Sustainable Energy and Climate Policy
Consultant, Berlin, Germany; Margaret Alston, Department of Social Work, Monash University, Australia; Jenny Crawford,
Royal Town Planning Institute, UK; Simin Davoudi, Institute for Research on Environment and Sustainability, Newcastle
University, UK; Harry Dimitriou, Bartlett School of Planning, University College London, UK; Will French, Royal Town Planning
Institute, UK; Rose Gilroy, Institute for Policy and Planning, Newcastle University, UK; Zan Gunn, School of Architecture,
Planning and Landscape, Newcastle University, UK; Cliff Hague, Commonwealth Association of Planners, UK; Collin Haylock,
Ryder HKS, UK; Patsy Healey, School of Architecture, Planning and Landscape, Newcastle University, UK; Jean Hillier, Global
Urban Research Centre, Newcastle University, UK; Aira Marjatta Kalela, Ministry for Foreign Affairs, Finland; Prabha Kholsa,
VisAble Data, Burnaby, Canada; Nina Laurie, School of Geography, Politics and Sociology, Newcastle University, UK; Ali
Madanjpour, Global Urban Research Centre, Newcastle University, UK; Michael Majale, School of Architecture, Planning and
Landscape, Newcastle University, UK; Peter Newman, Sustainability Policy Institute, Curtin University, Australia; Ambe Njoh,
College of Arts and Sciences, University of South Florida, US; John Pendlebury, Global Urban Research Centre, Newcastle
University, UK; Christine Platt, Commonwealth Association of Planners, South Africa; Carole Rakodi, Religions and
Development Research Programme, University of Birmingham, UK; Diana Reckien, Potsdam Institute for Climate Impact
Research, Germany; Maggie Roe, Institute for Policy Practice, Newcastle University, UK; Christopher Rodgers, Newcastle Law
School, Newcastle University, UK; Mark Seasons, School of Planning, University of Waterloo, Ontario, Canada; Bruce Stiftel,
Georgia Institute of Technology, US; Pablo Suarez, Red Cross/Red Crescent Climate Centre, Boston University, US; Alison
Todes, School of Architecture and Planning, University of the Witwatersrand, WITS University, South Africa; Robert Upton,
Royal Town Planning Institute, UK; Geoff Vigar, School of Architecture, Planning and Landscape, Newcastle University, UK;
Vanessa Watson, School of Architecture, Planning and Geomatics, University of Cape Town, South Africa.

ADVISERS (UN-HABITAT)
Sharif Ahmed; Karin Buhren, Maharufa Hossain; Robert Kehew, Cecilia Kinuthia-Njenga; Lucia Kiwala, Rachael M’Rabu; Raf
Tuts; Xing Quan Zhang.

AUTHORS OF BACKGROUND PAPERS
Stephen A. Hammer and Lily Parshall, Center for Energy, Marine Transportation and Public Policy (CEMTPP), Columbia
University, US; Cynthia Rosenzweig and Masahiko Haraguchi, Climate Impacts Group, NASA Goddard Institute for Space
Studies, US (‘The contribution of urban areas to climate change: New York City case study’). Carolina Burle Schmidt Dubeux
and Emilio Lèbre La Rovere, Center for Integrated Studies on Climate Change and the Environment, Centro Clima, Brazil (‘The
contribution of urban areas to climate change: The case study of São Paulo, Brazil’).  David Dodman, International Institute for
Environment and Development, UK; Euster Kibona and Linda Kiluma, Environmental Protection and Management Services,
Dar es Salaam, Tanzania (‘Tomorrow is too late: Responding to social and climate vulnerability in Dar es Salaam, Tanzania’).
Jimin Zhao, Environmental Change Institute, University of Oxford, UK (‘Climate change mitigation in Beijing, China’). Heike
Schroeder, Tyndall Centre for Climate Change Research and the James Martin 21st Century School, Environmental Change
Institute, University of Oxford, UK (‘Climate change mitigation in Los Angeles, US’). David Rain, Environmental Studies,
George Washington University, US; Ryan Engstrom, Spatial Analysis Lab and Center for Urban Environmental Research, George
Washington University, US; Christianna Ludlow, independent researcher, US; and Sarah Antos, World Health Organization
(‘Accra, Ghana: A city vulnerable to flooding and drought-induced migration’). María Eugenia Ibarrarán, Department of
Economics and Business, Universidad Iberoamericana Puebla, Mexico (‘Climate’s long-term impacts on Mexico City’s urban
infrastructure’). Rebecca Gasper and Andrew Blohm, Center for Integrative Environmental Research, University of Maryland,
US (‘Climate change in Hamilton City, New Zealand: Sectoral impacts and governmental response’). Alex Aylett, International
Center for Sustainable Cities, Canada (‘Changing perceptions of climate mitigation among competing priorities: The case of
Durban, South Africa’). Alex Nickson, Greater London Authority, UK (‘Cities and climate change: Adaptation in London, UK’).
Gotelind Alber, independent consultant, Germany (‘Gender, cities and climate change’).

PUBLISHING TEAM (EARTHSCAN LTD)
Jonathan Sinclair Wilson; Hamish Ironside; Alison Kuznets; Andrea Service.

x Cities and Climate Change

1 The HS-Net Advisory Board consists of experienced researchers in the human settlements field, selected to represent the various geographical regions
of the world. The primary role of the advisory board is to advise UN-Habitat on the substantive content and organization of the Global Report on
Human Settlements.

NOTE



CONTENTS

Foreword v
Introduction vi
Acknowledgements ix
List of Figures, Boxes and Tables xv
List of Acronyms and Abbreviations xviii

1 Urbanization and the Challenge of Climate Change 1
Urbanization and Climate Change 2
Evidence of Climate Change: Implications for Urban Centres 4

How the climate system functions and what is changing 4
The types of greenhouse gases 6
The causes of climate change 9

Framework for Exploring the Linkages between Urban Areas and Climate Change 10
Drivers of urban contributions to GHG emissions 10
Urban vulnerability and ‘resilience’ 12

Concluding Remarks and Structure of the Global Report 14
Notes 16

2 Cities and the International Climate Change Framework 17
The United Nations Framework Convention on Climate Change 17
The Kyoto Protocol 20
Other Climate Change Arrangements 21

International level 21
National level 24
State/provincial level 25
Local/city level 25

The Potential of the International Climate Change Framework for Local Action 28
Concluding Remarks 30
Notes 31

3 The Contribution of Urban Areas to Climate Change 33
Measuring Greenhouse Gas Emissions 33

International protocols for measuring greenhouse gas emissions 34
Protocols for measuring corporate greenhouse gas emissions 34
Protocols for measuring local government greenhouse gas emissions 35
New baseline inventories for urban emissions 36
Boundary issues 36

The Sources of Greenhouse Gas Emissions 36
Energy supply for electricity generation 38
Transport 40
Commercial and residential buildings 42
Industry 43
Waste 44
Agriculture, land-use change and forestry 44



The Scale of Urban Emissions 45
Global patterns of emissions 45
Urban emissions in developed countries 46
Urban emissions in developing countries 48
Estimating the global-level urban emissions 51

Factors Influencing Emissions 52
Geographic situation 52
Demographic situation 53
Urban form and density 54
The urban economy 56
The politics of measuring emissions 57

Concluding Remarks and Lessons for Policy 61
Notes 62

4 The Impacts of Climate Change upon Urban Areas 65
Climate Change Risks Facing Urban Areas 65

Sea-level rise 65
Tropical cyclones 67
Heavy precipitation events 67
Extreme heat events 69
Drought 70

Impacts upon Physical Infrastructure 70
Residential and commercial structures 70
Transportation systems 71
Energy systems 72
Water and sanitation systems 73

Economic Impacts 73
Sectoral economic impacts 74
Ecosystem services 77
Livelihood impacts 77

Public Health Impacts 78
Social Impacts 79

Poverty 79
Gender 81
Age 82
Ethnic and other minorities (including indigenous groups) 83

Displacement and Forced Migration 84
Identifying Cities Vulnerable to Climate Change 85

Urbanization 85
Economic development 86
Physical exposure 86
Urban governance and planning 87
Disaster preparedness 87

Concluding Remarks and Lessons for Policy 88
Notes 89

5 Climate Change Mitigation Responses in Urban Areas 91
Responses to Climate Change Mitigation in Urban Areas 92

Municipal policy approaches 93
Urban development and design 94
Built environment 95
Urban infrastructure 98
Transport 100
Carbon sequestration 103
Assessing the impact of urban climate change mitigation initiatives 105

Urban Governance for Climate Change Mitigation 107
Modes of governing climate change mitigation 107
Municipal governance 108

xii Cities and Climate Change



Modes of public–private collaboration in urban climate governance 112
Opportunities and Constraints 115

Institutional factors shaping urban governance capacity 115
Technical, material and financial factors shaping urban governance capacity 117
Political factors shaping urban governance capacity 120

Comparative Analysis 123
Concluding Remarks and Lessons for Policy 125
Notes 126

6 Climate Change Adaptation Responses in Urban Areas 129
Understanding Adaptation 129
Household and Community Responses to the Impacts of Climate Change 131

Household responses 131
Community responses 133

Local Government Responses to the Impacts of Climate Change 137
National frameworks that support adaptation in urban areas 137
Local government responses in developing countries 138
Local government responses in developed countries 142
The links between adaptation and disaster preparedness 144

Towards Effective City-Based Climate Change Adaptation Strategies 145
Generic lessons for city governments 146
Adaptation responses to potential impacts in different economic sectors 148
Building resilience 149
Adaptation planning and local governance 150
UN-Habitat’s Cities and Climate Change Initiative 152

Financing Adaptation 153
The costs of adaptation 154
The infrastructure deficit 156
The cost of addressing the infrastructure deficit 157

Challenges to Adaptation 157
Concluding Remarks and Lessons for Policy 159
Notes 160

7 Conclusion and Policy Directions 163
Key Findings and Their Implications 164

Main issues of concern 164
Cities and the multifaceted nature of climate responses 166
Sources and drivers of cities’ GHG emissions 168
The multiple urban faces of climate impacts and vulnerabilities 169
Mitigation responses 170
Adaptation responses 172

Addressing Urban GHG Emissions and Vulnerabilities: Challenges, Constraints and Opportunities 173
Adaptation and Mitigation: Relationships with Urban Development and Policy 176

Climate change mitigation and urban development 176
Climate change adaptation and urban development 177
Mitigation and adaptation: Seeking synergies rather than conflicts 178

Future Policy Directions 179
Principles for policy development 179
International policies 180
National policies 180
City policies 181
Policies of other partners in a global policy response 182

Concluding Remarks 183
Notes 183

xiiiContents



STATISTICAL ANNEX
Technical Notes 187

Explanation of Symbols 187
Country Groupings and Statistical Aggregates 187

World major groupings 187
Countries in the Human Development Index aggregates 187
Countries in the income aggregates 188
Sub-regional aggregates 188

Nomenclature and Order of Presentation 189
Definition of Terms 189
Sources of Data 191
Notes 192

Data Tables 193
Regional Aggregates 193

A.1 Total Population Size, Rate of Change and Population Density 193
A.2 Urban and Rural Population Size and Rate of Change 194
A.3 Urbanization 195
A.4 Urban Agglomerations 196

Country-Level Data 199
B.1 Total Population Size, Rate of Change and Population Density 199
B.2 Urban and Rural Population Size and Rate of Change 203
B.3 Urbanization and Urban Slum Dwellers 207
B.4 Access to Drinking Water and Sanitation 211
B.5 Poverty and Inequality 215
B.6 Transport Infrastructure 219
B.7 Greenhouse Gas Emissions and Rate of Change 223
B.8 Greenhouse Gas Emissions per Capita and as a Proportion of World Total 227

City-Level Data 231
C.1 Urban Agglomerations with 750,000 Inhabitants or More: Population Size and Rate of Change 231
C.1 Population of Capital Cities (2009) 239
C.1 Access to Services in Selected Cities 243

References 249
Index 271

xiv Cities and Climate Change



LIST OF FIGURES, BOXES 
AND TABLES

FIGURES
1.1 Cities in relation to current climate-related hazards 4
1.2 Schematic diagram of the greenhouse effect 6
1.3 Global and continental temperature change 7
1.4 Global anthropogenic GHG emissions 8
1.5 Relationships between urbanization levels and CO2 emissions per capita 9
1.6 Carbon intensity and economic development (2003) 9
3.1 Global GHG emissions by sector and end use/activity 38
3.2 World electricity generation by fuel type (1971–2008) 38
3.3 CO2 emissions per capita in selected countries and world regions (2007) 45
3.4 GHG emissions inventory, New York City, US 47
4.1 Relationship between CO2 emissions reduction, temperature stabilization and sea-level rise 67
4.2 World population and recorded natural and technological disasters (e.g. industrial and transport accidents)

(1950–2005) 88
5.1 The ‘low hanging fruits’ of urban GHG mitigation 105
6.1 The main stages of city-based climate change adaptation 138
6.2 Process for developing a municipal adaptation plan in Cape Town, South Africa 142
6.3 Adapting infrastructure to sea-level rise 149
6.4 Adaptation costs, avoided damages and residual damage 156

BOXES
1.1 Climate change-related terminology 5
1.2 Recent changes in climate of relevance to urban areas 6
1.3 Mexico City: Environmental degradation and vulnerability 12
1.4 Capacity to learn and adapt in Bangladesh 13
2.1 The Intergovernmental Panel on Climate Change 18
2.2 Funding mechanisms of the UNFCCC 19
2.3 Flexible mechanisms under the Kyoto Protocol 20
2.4 UN-Habitat’s Cities and Climate Change Initiative 22
2.5 International Standard for Determining Greenhouse Gas Emissions for Cities 23
2.6 Climate change initiatives at the World Bank 23
2.7 Major international city networks and initiatives on climate change 26
2.8 Non-governmental constituencies of the UNFCCC 27
3.1 The contribution of transportation to GHG emissions in Bangkok, Thailand 41
3.2 Contribution to GHG emissions, New York City, US 47
3.3 Contribution to GHG emissions, São Paulo, Brazil 49
3.4 GHG emissions and climate change in Mexico City 50
3.5 Contribution to GHG emissions, Cape Town, South Africa 50
4.1 Increased incidence of flash flooding in Mexico City 68
4.2 Extreme heat event trends in the US and Europe 69
4.3 Global changes in energy demand 72
4.4 Cross-sectoral impacts of tropical cyclones: The case of Dhaka, Bangladesh 74



4.5 Economic impacts of Hurricane Katrina, US 75
4.6 Climate change impacts upon the tourism industry 75
4.7 Impacts of climate change upon the insurance industry 76
4.8 Poverty and climate change impacts in cities 80
4.9 Climate change risks for children 83
4.10 Vulnerability of slums to climate change: The case of Kampala, Uganda 87
5.1 Strategic approaches to urban climate change policy: The CCP Milestone Methodology 93
5.2 Strategic approaches to urban climate change policy: The Climate Alliance’s Climate Compass 93
5.3 Urban development challenges for mitigating climate change: Thailand and Canada 94
5.4 Sustainable living and brownfield development, Stockholm, Sweden 95
5.5 Retrofitting domestic, public and commercial buildings in the UK and the US 96
5.6 Sustainable and affordable houses for the poor in Bishnek, Kyrgyzstan 97
5.7 Feminist action to gain recognition for women waste pickers in Mumbai, India 99
5.8 Raising public awareness for waste reduction in Yokohama, Japan 100
5.9 Congestion charges: Past, present and future 101
5.10 The future of energy? Piloting urban carbon capture and storage in Rotterdam, The Netherlands 104
5.11 Planning for a Garden City in Singapore 104
5.12 The Green Lighting Programme in Beijing, China 109
5.13 Provision of energy in Los Angeles, US 110
5.14 Low-energy and passive housing in Ljubljana, Slovenia 110
5.15 Manchester Is My Planet: Mobilizing the community? 114
5.16 Climate change mitigation initiatives developed by international city networks 114
5.17 Distribution of resources for climate change mitigation in Mexico City 119
5.18 Political leadership models in Los Angeles, US 121
5.19 Trigger events in Beijing, China 121
5.20 Obstacles to climate change mitigation actions in Durban, South Africa 124
6.1 Household and community responses to flooding in informal settlements in Lagos, Nigeria 132
6.2 Household responses to reducing risks from flooding in Korail, Bangladesh 133
6.3 Risk reduction by the Homeless People’s Federation of the Philippines 135
6.4 The scale of adaptation deficit in selected cities 139
6.5 Key risks identified by the climate change adaptation strategy of London, UK 143
6.6 Citizen-driven city adaptation in Tatabánya, Hungary 151
7.1 Key principles for urban climate change policy development: The international community 180
7.2 Key principles for urban climate change policy development: National governments 181
7.3 Key principles for urban climate change policy development: Local authorities 182
7.4 Key principles for urban climate change policy development: Other partners 182

TABLES
1.1 Urban population projections, by region (2010–2030) 3
1.2 Urban population in different ‘ecozones’, by region (2000 and 2025) 4
1.3 Major characteristics of the most important GHGs 7
1.4 Total and per capita GHG emissions (‘top 20 countries’) 8
2.1 Major milestones in international climate change governance 18
2.2 Focus areas for a coordinated United Nations response to climate change 22
3.1 Sectors assessed for national GHG inventories 34
3.2 Emissions scopes for companies 35
3.3 ICLEI categorization of community sectors 35
3.4 Emissions scopes for local authorities 36
3.5 Representative GHG baselines for selected cities and countries 37
3.6 Electricity generation by energy source 39
3.7 Categories of renewable energy technologies 39
3.8 Private passenger transport energy use, urban density and GHG emissions, selected cities 40
3.9 Ground transportation, fuel consumption and GHG emissions, selected cities 41
3.10 Energy consumption by income level and dwelling size in the US (2008) 43
3.11 Comparisons of city and national GHG emissions, selected cities 46
3.12 GHG emissions inventories, selected cities 46
3.13 CO2 emissions from South African urban areas (2004) 50
3.14 Cities’ contribution to global anthropogenic GHG emissions, by sector 51

xvi Cities and Climate Change



3.15 The contribution of urban areas to various aspects of climate change 52
3.16 CO2 emissions, population growth and national income 53
3.17 Average population density of cities’ built-up areas 54
3.18 Urban GHG emissions: Production versus consumption perspectives 60
4.1 Projected impacts upon urban areas of changes in extreme weather and climate events 66
4.2 Exposure to floods in cities 71
4.3 Impacts of urbanization upon ecosystem services 77
4.4 Gender and climate vulnerability 81
5.1 Cities and the mitigation of climate change 91
5.2 Typology of policy response to climate mitigation in the urban arena 93
5.3 Climate change mitigation through urban development and design 95
5.4 Climate change mitigation in the built environment 96
5.5 Costs and benefits of a project to install 200,000 solar water heaters in the residential sector in Yinzhou, China 97
5.6 Climate change mitigation and urban infrastructures 98
5.7 Climate change mitigation and transportation 101
5.8 Bus rapid transit (BRT) systems planned or in operation in different regions 102
5.9 Climate change mitigation and carbon sequestration 103
5.10 Identifying and prioritizing climate change mitigation actions 106
5.11 Mitigating urban GHG emissions: Production versus consumption perspectives 106
5.12 Municipal modes of governing climate change 108
5.13 Public–private modes of governing climate change 112
5.14 Opportunities and constraints for governing climate change mitigation in the city 115
6.1 Examples of asset-based actions at different levels to build resilience to extreme weather 136
6.2 Adaptation measures for Bangkok, Thailand 140
6.3 Ecosystem services provided by green spaces and street trees, London, UK 143
6.4 Key risks and adaptation strategies in Melbourne, Australia 144
6.5 Examples of climate change preparedness goals and actions 146
6.6 Examples of specific adaptation interventions by sector 148
6.7 Adaptation to extreme weather: The role of city/municipal governments 152
6.8 Proposed and planned activities in the pilot cities of the Cities and Climate Change Initiative 153
6.9 Annual investment needs by 2030 to cover climate change adaptation costs (estimates) 155

xviiList of Figures, Boxes and Tables



LIST OF ACRONYMS AND
ABBREVIATIONS

°C degrees Celsius
BRT bus rapid transit
C40 Cities Climate Leadership Group
CCCI Cities and Climate Change Initiative (UN-Habitat)
CCP Cities for Climate Protection Campaign (ICLEI)
CDM Clean Development Mechanism
cm centimetre
CO2 carbon dioxide
CO2eq carbon dioxide equivalent
Convention, the United Nations Framework Convention on Climate Change
COP Conference of the Parties (to the UNFCCC)
EU European Union
GDP gross domestic product
GEF Global Environment Facility
GHG greenhouse gas
ha hectare
ICLEI Local Governments for Sustainability 
IPCC Intergovernmental Panel on Climate Change
kW kilowatt
kWh kilowatt hour
km kilometre
m metre
mm millimetre
MW megawatt (1MW = 1000kW)
MWh megawatt hour (1MWh = 1000kWh)
NAPA National Adaptation Programme of Action
NGO non-governmental organization
OECD Organisation for Economic Co-operation and Development
RMB Chinese yuan
TWh terawatt hour (1TWh = 1 million MWh)
UCLG United Cities and Local Governments
UK United Kingdom of Great Britain and Northern Ireland
UN United Nations
UNDP United Nations Development Programme
UNEP United Nations Environment Programme
UNFCCC United Nations Framework Convention on Climate Change
UN-Habitat United Nations Human Settlements Programme
US United States 
WMO World Meteorological Organization



As the world enters the second decade in the new millen-
nium, humanity faces a very dangerous threat. Fuelled by
two powerful human-induced forces that have been
unleashed by development and manipulation of the environ-
ment in the industrial age, the effects of urbanization and
climate change are converging in dangerous ways which
threaten to have unprecedented negative impacts upon
quality of life, and economic and social stability.

Alongside the threats posed by the convergence of
the effects of urbanization and climate change, however, is
an equally compelling set of opportunities. Urban areas, with
their high concentration of population, industries and infra-
structure, are likely to face the most severe impacts of
climate change. The same concentration of people, industrial
and cultural activities, however, will make them crucibles of
innovation, where strategies can be catalysed to promote
reductions in greenhouse gas (GHG) emissions (mitigation)
and to improve coping mechanisms, disaster warning
systems, and social and economic equity, to reduce vulnera-
bility to climate change impacts (adaptation).

While some cities are shrinking, many urban centres
are seeing rapid and largely uncontrolled population growth,
creating a pattern of rapid urbanization. Most of this growth
is now taking place in developing countries1 and is concen-
trated in informal settlements and slum areas. Therefore,
the very urban areas that are growing fastest are also those
that are least equipped to deal with the threat of climate
change, as well as other environmental and socio-economic
challenges. These areas often have profound deficits in
governance, infrastructure, and economic and social equity.

People arriving in already overstressed urban centres
are forced to live in dangerous areas that are unsuitable for
real estate or industrial development, many constructing
their own homes in informal settlements on floodplains, in
swamp areas and on unstable hillsides, often with inade-
quate or completely lacking infrastructure and basic services
to support human life, safety and development. Many of
these slum residents are often blamed by their governments
for their own poor living conditions. Even without additional
weather-related stresses, such as higher-intensity or more
frequent storms, these are dangerous living environments.

Climate change, the second major force unleashed by
human industrial development, is quickly building momen-

tum. Climate change is increasing the magnitude of many of
the threats to urban areas that are already being experienced
as a result of rapid urbanization. Yet, climate change can also
be a source of opportunities to redirect the patterns of
production and consumption of cities and individuals, at the
same time enhancing their capacity to cope with hazards.

Climate change is an outcome of human-induced
driving forces such as the combustion of fossil fuels and land-
use changes, but with wide-ranging consequences for the
planet and for human settlements all over the world. The
range of effects include a warming of sea water, and its
consequent expansion, that has provided some warning
signs, including the collapse of the ice shelves such as Larsen
A (1995) and Larsen B (2002) in Antarctica. This melting
polar ice threatens to add more water to the already expand-
ing warmer seas, accelerating a dangerous sea-level rise that
threatens many coastal urban centres. At the same time, the
increasingly warm (and acidic2) seas threaten, along with
pollution and other anthropogenic or human-related drivers,
the very existence of coral reef ecosystems around the
world, giving rise to new risks in urban coastal areas that
gain protection from the ecosystem services of coral reefs
and other aquatic ecosystems. These changes to the natural
world gravely threaten the health and quality of life of many
urban dwellers.

With sea-level rise, urban areas along the coasts,
particularly those in low-elevation coastal zones,3 will be
threatened with inundation and flooding, saltwater intrusion
affecting drinking water supplies, increased coastal erosion
and reductions in liveable land space. All of these effects,
however, will be compounded by other climate impacts,
including increase in the duration and intensity of storms
such as hurricanes and cyclones, creating extreme hazards
for both rich and poor populations occupying low-elevation
coastal zones.

Even in non-coastal areas, the convergence of rapid
urbanization with climate change can be very dangerous.
Poor people living on unstable hillsides could face continu-
ous threats of being swept away or buried by rain-induced
mud- and rock-slides. Uncontrolled growth of urban centres
into natural forest or brush areas that will dry out with
increases in temperatures and in the intensity and duration
of droughts will see increases in the frequency of life- and
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property-threatening wildfires. Droughts in both coastal and
non-coastal cities could disrupt urban water supplies and
supplies of forest and agricultural products. These impacts
will fall disproportionately upon the urban poor in develop-
ing as well as developed countries.

In developed countries, an uneven distribution of
political and economic power is the reason why the poor,
ethnic and other minorities, and women will bear the brunt
of climate change. This uneven distribution of vulnerability
can have a destabilizing effect within these countries. This
can be seen, for instance, in the racial and social tension that
came to the fore in the US when it became evident that
African-Americans, the poor and the elderly were dispropor-
tionately affected by Hurricane Katrina in 2005.

It is true that destruction of property and loss of life
in the coastal areas and elsewhere will certainly not be
limited to the poor; but it is also true that affluent segments
of the population will be much better protected by insur-
ance, political and economic advantages. It is, however,
highly probable that the need for responses to an increased
frequency of disasters will stress national economies even in
developed countries, also creating much higher stress on the
global economy.

The challenges associated with the rapid pace of
urbanization will complicate responses to climate change.
The other side of the coin, however, is that urbanization will
also offer many opportunities to develop cohesive responses
in both mitigation and adaptation strategies to deal with
climate change. The populations, enterprises and authorities
of urban centres will be fundamental players in developing
these strategies. In this way, climate change itself will offer
opportunities, or it will force cities and humanity, in general,
to improve global, national and urban governance to foster
the realization of human dignity, economic and social justice,
as well as sustainable development.

The purpose of this chapter is to identify the main
issues of concern as they relate to urban areas and climate
change. It describes, in the section below, key urbanization
trends as they relate to climate change, and presents the
reasons why it is important to explore the factors shaping
urban development and changes in the Earth’s climate
system. The section after that presents, in summary form,
the most important and recent evidence of the causes of
climate change, and briefly looks at climate change implica-
tions for urban centres. This is followed by a presentation of
the framework for exploring linkages between urban areas
and climate change used in this Global Report, covering two
main issues: drivers of urban contributions to climate
change; and urban vulnerability and resilience. The final
section contains some concluding remarks and a short
description of the main contents of the rest of the report.

URBANIZATION AND
CLIMATE CHANGE
Development and its many environmental impacts are
inextricably bound. As such, urbanization and climate
change are co-evolving in such a way that populations, often

in densely packed urban areas, will be placed at much higher
risk from climate change as well as from other profound
societal and environmental changes. The pace of these
changes is rapid, and for this reason, many aspects of urban
change during recent decades are of importance for this
Global Report. There are six primary reasons why it is impor-
tant to understand the forces shaping the world’s growing
urban areas in order to be able to mitigate climate change
and to cope with its inevitable consequences. First among
these is the rapid pace of urban population growth. By the
end of the last decade the world reached a milestone when,
for the first time in human history, half of the world’s
population lived in urban areas. The pace of urbanization in
the world today is unprecedented, with a near quintupling of
the urban population between 1950 and 2011.4

The second important issue bearing on urbanization
and climate change is that, unlike urbanization during the
early 20th century, which was mostly confined to developed
countries, the fastest rates of urbanization are currently
taking place in the least developed countries, followed by
the rest of the developing countries (see Table 1.1), which
now host nearly three-quarters of the world’s urban popula-
tion. In fact, more than 90 per cent of the world’s urban
population growth is currently taking place in developing
countries.5 This rapid urbanization of developing countries,
coupled with the increased intensity and frequency of
adverse weather events, will have devastating effects on
these countries, which also have lower capacities to deal
with the consequences of climate change.6

Third, while the populations of some cities are shrink-
ing, the number of large cities and the size of the world’s
largest cities are increasing. The number of cities in the
world with populations greater than 1 million increased from
75 in 1950 to 447 in 2011; while during the same period,
the average size of the world’s 100 largest cities increased
from 2.0 to 7.6 million. By 2020, it is projected that there
will be 527 cities with a population of more than 1 million,
while the average size of the world’s 100 largest cities will
have reached 8.5 million.7 However, it is significant that the
bulk of new urban growth is taking place in smaller urban
areas. For instance, urban centres with fewer than 500,000
people are currently home to just over 50 per cent of the
total urban population.8 The primary disadvantage of this
development pattern is that these smaller urban areas are
often institutionally weak and unable to promote effective
mitigation and adaptation actions. However, there is a possi-
ble advantage to be gained here also, as the burgeoning
development of these centres may be redirected in ways that
reduce their emission levels to a desired minimum (e.g.
through the promotion of mono-centric urban structures
based on the use of public transportation), and their
resilience and ability to cope with climate hazards and other
stresses enhanced (e.g. through the development of climate-
proof urban infrastructure and effective response systems).

Fourth, since urban enterprises, vehicles and popula-
tions are key sources of GHGs, gaining an understanding of
the dynamics of the forces and systems that drive the urban
generation of GHGs is fundamental in helping urban policy-
makers, enterprises and consumers target the readily
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available options to reduce those emissions at the same time
that urban resilience to the impacts of climate change is
enhanced. For instance, many cities exceed the recom-
mended annual average figure of 2.2 tonnes of CO2
equivalent value (CO2eq) per capita.9

Fifth, cities are also centres of diverse kinds of innova-
tions that may contribute to reducing or mitigating
emissions, adapting to climate change, and enhancing
sustainability and resilience. Mechanisms for that purpose
include changes in transportation, land-use patterns, and the
production and consumption patterns of urban residents.
The economies of scale, as well as proximity and concentra-
tion of enterprises in cities, make it cheaper and easier to
take the actions and provide the services necessary to
minimize both emissions and climate hazards.10

Last, but certainly not least in importance, the dynam-
ics of urban centres are intimately linked to geography.
Latitude determines a city’s need for more or less energy to
run air-conditioning and heating systems within its build-
ings, industries and houses. However, cities also depend on
biodiversity, clean water and other ecosystem services that
they have developed over existing ecosystems or ‘ecozones’,
such as coastal areas, wetlands and drylands.11 Indeed,
settling along large bodies of water such as seas, lakes and
rivers has historically been a vital factor in the economic and
demographic growth of cities, and this trend continues
today. For instance, ecozones near water bodies (inland and
coastal) have greater shares of population residing in urban
areas than other ecozones (see Table 1.2). In developing
countries especially, these urban centres are already faced
with flooding resulting from a combination of factors (such
as impermeable surfaces in the built environment, scarcity of
green spaces to absorb water flows and inadequate drainage
systems). There are also health-related risks that affect
ecozones near water bodies. These include flood-related
increases in diarrhoeal diseases, typhoid and cholera.

Many weather-related risks – which, as can be seen in
Figure 1.1, already have an urban face – will be exacerbated
as climate change progresses and hazards such as sea-level
rise, saltwater intrusion and more intense storms become
day-to-day realities for the poor and vulnerable populations
that inhabit many of the most hazardous areas in urban
centres. Drylands are also home to a considerable share of
urban populations and, as will be illustrated later, these areas
too will see an increase in climate-related impacts, especially
in the western parts of the US, the northeast of Brazil and
around the Mediterranean (see Table 1.2).

As illustrated in Figure 1.1, many urban dwellers and
their livelihoods, property, quality of life and future prosper-
ity are threatened by the risks from cyclones, flooding,
landslides and drought: adverse events which climate change
is expected to aggravate. Yet, urbanization is not only a
source of risks. Certain patterns of urban development can
increase resilience. For instance, while large population
densities in urban areas create increased vulnerability, they
also create the potential for city-scale changes in behaviour
that can mitigate human contributions to climate change and
encourage adaptation to the inevitable changes that climate
change will bring. Furthermore, infrastructure developments
can provide physical protection. As illustrated by Cuba’s
experience, well-designed communications and early
warning systems can help to evacuate people swiftly when
tropical storms approach.12 Appropriate urban planning can
help to restrict growth of population and activities in risk-
prone areas.

Given the above, it is necessary to pay attention to
the worsening global problem of climate change in relation
to urban centres – the most local of the human systems on
Earth – which concentrate more than half of the world’s
population and have significant potential to perform key
roles in the climate change arena.
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Urban population
projections, by region
(2010–2030)

Table 1.1
Region Urban population Proportion of total population Urban population rate of 

(millions) living in urban areas (%) change (% change per year)
2010 2020 2030 2010 2020 2030 2010–2020 2020–2030

World total 3486 4176 4900 50.5 54.4 59.0 1.81 1.60
Developed countries 930 988 1037 75.2 77.9 80.9 0.61 0.48
North America 289 324 355 82.1 84.6 86.7 1.16 0.92
Europe 533 552 567 72.8 75.4 78.4 0.35 0.27
Other developed countries 108 111 114 70.5 73.3 76.8 0.33 0.20

Developing countries 2556 3188 3863 45.1 49.8 55.0 2.21 1.92
Africa 413 569 761 40.0 44.6 49.9 3.21 2.91
Sub-Saharan Africa 321 457 627 37.2 42.2 47.9 3.51 3.17
Rest of Africa 92 113 135 54.0 57.6 62.2 2.06 1.79

Asia/Pacific 1675 2086 2517 41.4 46.5 52.3 2.20 1.88
China 636 787 905 47.0 55.0 61.9 2.13 1.41
India 364 463 590 30.0 33.9 39.7 2.40 2.42
Rest of Asia/Pacific 674 836 1021 45.5 49.6 54.7 2.14 2.00

Latin America and the Caribbean 469 533 585 79.6 82.6 84.9 1.29 0.94
Least developed countries 249 366 520 29.2 34.5 40.8 3.84 3.50
Other developing countries 2307 2822 3344 47.9 52.8 58.1 2.01 1.70

Source: UN, 2010; see also Statistical Annex, Tables A.1, A.2, A.3, B.1, B.2, B.3


