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The New Climate Economy 
The Global Commission on the Economy and Climate, DQG�LWV�ćDJVKLS�SURMHFW�The New Climate Economy, were set  
up to help governments, businesses and society make better-informed decisions on how to achieve economic prosperity 
and development while also addressing climate change.

This programme of work was commissioned in 2013 by the governments of seven countries: Colombia, Ethiopia, 
Indonesia, Norway, South Korea, Sweden and the United Kingdom. The Commission has operated as an independent 
ERG\�DQG��ZKLOH�EHQHĆWLQJ�IURP�WKH�VXSSRUW�RI�WKH�VHYHQ�JRYHUQPHQWV��KDV�EHHQ�JLYHQ�IXOO�IUHHGRP�WR�UHDFK�LWV� 
own conclusions.

The Commission’s programme of work has been conducted by a global partnership of eight leading research institutes: 
World Resources Institute (WRI, Managing Partner), Climate Policy Initiative (CPI), Ethiopian Development Research 
Institute (EDRI), Global Green Growth Institute (GGGI), Indian Council for Research on International Economic Relations 
(ICRIER), LSE Cities, Stockholm Environment Institute (SEI) and Tsinghua University.
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The Global Commission on the Economy and Climate
7KH�*OREDO�&RPPLVVLRQ�RQ�WKH�(FRQRP\�DQG�&OLPDWH�KDV�RYHUVHHQ�WKH�1HZ�&OLPDWH�(FRQRP\�SURMHFW��&KDLUHG�E\� 
IRUPHU�3UHVLGHQW�RI�0H[LFR�)HOLSH�&DOGHUµQ��WKH�&RPPLVVLRQ�FRPSULVHV�IRUPHU�KHDGV�RI�JRYHUQPHQW�DQG�ĆQDQFH�
PLQLVWHUV��DQG�OHDGHUV�LQ�WKH�ĆHOGV�RI�HFRQRPLFV��EXVLQHVV�DQG�ĆQDQFH�

0HPEHUV�RI�WKH�*OREDO�&RPPLVVLRQ�HQGRUVH�WKH�JHQHUDO�WKUXVW�RI�WKH�DUJXPHQWV��ĆQGLQJV��DQG�UHFRPPHQGDWLRQV� 
made in this report, but should not be taken as agreeing with every word or number. They serve on the Commission in  
D�SHUVRQDO�FDSDFLW\��7KH�LQVWLWXWLRQV�ZLWK�ZKLFK�WKH\�DUH�DIĆOLDWHG�KDYH�WKHUHIRUH�QRW�EHHQ�DVNHG�IRUPDOO\�WR�HQGRUVH� 
the report and should not be taken as having done so.

Felipe Calderón, Former President of Mexico (Chair)

Nicholas Stern, I G Patel Chair of Economics and 
Government, London School of Economics (Co-Chair); 
President, British Academy

Ingrid Bonde,�&KLHI�)LQDQFH�2IĆFHU�DQG�'HSXW\�&KLHI�
([HFXWLYH�2IĆFHU��9DWWHQIDOO�$%

Sharan Burrow, General Secretary, International Trade 
Union Confederation

Chen Yuan, 9LFH�&KDLU��1DWLRQDO�&RPPLWWHH�RI�WKH�

Chinese People’s Political Consultative Conference; 

former Chairman, China Development Bank

Helen Clark, Administrator, United Nations Development 
Program; former Prime Minister of New Zealand

Luísa Diogo, Former Prime Minister of Mozambique

Dan L. Doctoroff, 3UHVLGHQW�DQG�&KLHI�([HFXWLYH�2IĆFHU��
Bloomberg LP

S. Gopalakrishan, ([HFXWLYH�9LFH�&KDLUPDQ�� 
INFOSYS; President, Confederation of Indian Industry

Angel Gurría, Secretary-General, Organisation for 
Economic Co-operation and Development

Chad Holliday, Chairman, Bank of America

Paul Polman, &KLHI�([HFXWLYH�2IĆFHU��8QLOHYHU��&KDLU��
World Business Council for Sustainable Development

Sri Mulyani Indrawati, Managing Director and Chief 
2SHUDWLQJ�2IĆFHU��:RUOG�%DQN��IRUPHU�)LQDQFH�0LQLVWHU�
of Indonesia

Caio Koch-Weser, 9LFH�&KDLUPDQ��'HXWVFKH�%DQN�*URXS��
Chair, Supervisory Board of the European  
Climate Foundation

Ricardo Lagos, Former President of Chile

Michel M. Liès,�&KLHI�([HFXWLYH�2IĆFHU��6ZLVV�5H

Trevor Manuel, Former Finance Minister of South Africa

Takehiko Nakao, President, Asian Development Bank

Eduardo Paes, Mayor of Rio de Janeiro; Chair, C40 Cities 
Climate Leadership Group

Annise Parker, Mayor of Houston, Texas

1HPDW�6KDĆN� Deputy Governor, Bank of England; former 
Deputy Managing Director, International Monetary Fund 
(until June 2014)

Jens Stoltenberg, United Nations Secretary-General’s 
Special Envoy on Climate Change; former Prime Minister 
of Norway

Maria van der Hoeven, Executive Director, International 
Energy Agency

Zhu Levin,�3UHVLGHQW�DQG�&KLHI�([HFXWLYH�2IĆFHU��&KLQD�
International Capital Corporation 
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The Economics Advisory Panel
7KH�SURMHFW�ZDV�DGYLVHG�E\�D�SDQHO�RI�GLVWLQJXLVKHG�HFRQRPLVWV��OHDGHUV�LQ�WKHLU�UHVSHFWLYH�GLVFLSOLQHV��:KLOH�WKH�
(FRQRPLFV�$GYLVRU\�3DQHO��($3��KDV�SURYLGHG�YDOXDEOH�JXLGDQFH�WKDW�KDV�LQćXHQFHG�WKH�ZRUN�RI�WKH�&RPPLVVLRQ��
they were not asked to formally endorse the report and should not be taken as having done so. Their wide-ranging 
contributions are described in “Theories and perspectives on growth and change: Guidance from the Economic Advisory 
Panel to the report of the Commission”, by Nicholas Stern, published as part of the full report.

Nicholas Stern (Chair), I G Patel Chair of Economics and 
Government, London School of Economics

Philippe Aghion, Robert C Waggoner Professor of 
Economics, Harvard University

Isher Judge Ahluwalia, Chairperson, Indian Council for 
Research on International Economic Relations

Kaushik Basu,�6HQLRU�9LFH�3UHVLGHQW�DQG�&KLHI�
Economist, World Bank

Ottmar Edenhofer, Professor of the Economics of 
Climate Change, Technical University of Berlin

Fan Gang, Director of the National Economic Research 
Institute, China

Ross Garnaut, Distinguished Professor of Economics, 
Australian National University 

Benno Ndulu, Governor, Central Bank of Tanzania

Daniel Kahneman, Professor of Psychology and Public 
Affairs Emeritus, Woodrow Wilson School, Princeton 
University, and Nobel Laureate

Ian Parry, Principal Environmental Fiscal Policy Expert, 
International Monetary Fund 

Carlota Perez, Professor of Technology and Socio-
Economic Development, Tallinn University of Technology; 
and Centennial Professor, London School of Economics

Torsten Persson, Professor of Economics, Institute of 
International Economic Studies, Stockholm University

Dani Rodrik, Albert O. Hirschman Professor of Social 
Science, Institute for Advanced Study

Michael Spence, Professor of Economics, New York 
University, and Nobel Laureate

Rintaro Tamaki, Deputy Secretary General, Organisation 
for Economic Co-operation and Development
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All over the world, people want to achieve better lives for 
themselves and for their children. Governments want to 
secure economic growth, improve living standards, create 
MREV�DQG�UHGXFH�SRYHUW\��%XVLQHVVHV�ZDQW�WR�H[SDQG�DQG�
EHFRPH�PRUH�SURĆWDEOH��

Today we also know that the world must deal with the 
challenge of climate change. 

Can these aspirations all be met at the same time? Is it 
possible to tackle long-term climate change while also, 
now, promoting economic growth and development?  
Or must we choose between our future security and  
our current living standards? 

,W�ZDV�WR�SURYLGH�DQ�REMHFWLYH��LQGHSHQGHQW�H[DPLQDWLRQ�
of these questions that the Global Commission on the 
Economy and Climate was established in 2013 by a group 
of seven countries. 

Our report is addressed to economic decision-makers 
across the world in both public and private sectors. Its 
FRUH�FRQFOXVLRQ�LV�WKDW��E\�VKDSLQJ�WKH�PDMRU�SURFHVVHV�RI�
structural and technological change now occurring in the 
global economy, we can create lasting economic growth 
while also tackling the immense risks of climate change.

We are extremely grateful to the governments of 
Colombia, Ethiopia, Indonesia, the Republic of Korea, 
Norway, Sweden and the United Kingdom for their vision 
and support. They have given us freedom in conducting 
RXU�ZRUN��DQG�WKH�ĆQGLQJV�DQG�UHFRPPHQGDWLRQV�LQ�WKLV�
report are entirely independent of them.

The Commission is made up of 24 former heads  
RI�JRYHUQPHQW�DQG�ĆQDQFH�PLQLVWHUV��DQG�OHDGHUV� 
of businesses, cities, international organisations, and 
research institutions. Their wealth of experience gives 
FRQĆGHQFH�WKDW�RXU�UHVHDUFK�KDV�EHHQ�JURXQGHG�LQ�
reality, and that the recommendations of this report 
can be implemented. The Commission has been advised 
by a panel of 15 distinguished economists, all of them 
world leaders in their respective economic disciplines.

Their diverse perspectives on the economics of growth, 
development and structural transformation, public policy, 
ULVN�DQG�HFRQRPLF�KLVWRU\�KDYH�JXLGHG�WKH�SURMHFWèV�
intellectual approach.

The research programme has been conducted by  

a dedicated team, supported by a partnership of  
HFRQRPLF�DQG�SROLF\�UHVHDUFK�LQVWLWXWLRQV�IURP�ĆYH�
continents. The work has drawn on extensive engagement 
with economic decision-makers in governments, states, 
cities, communities, companies, trade unions, international 
RUJDQLVDWLRQV�DQG�ĆQDQFLDO�LQVWLWXWLRQV�WKURXJKRXW�WKH�
world. Over 100 organisations have actively contributed 
to the work of the Commission through research  
papers, data, team members, feedback, advice and 
VXSSRUW��7KLV�UHSRUW�WKHUHIRUH�UHćHFWV�WKH�LQVLJKWV�DQG�
experience of many institutions and experts. We are 
grateful to all of them. 

The issues dealt with in this report could not be more 
LPSRUWDQW��$OPRVW�HYHU\�FRXQWU\�WRGD\�IDFHV�GLIĆFXOW�
economic problems. Climate change confronts the world 
as a whole with an unprecedented challenge. The 10-point 
Global Action Plan we propose in this report can help 
catalyse action to achieve both better growth and  
a better climate. It proposes practical measures which  
FDQ�EH�WDNHQ�QRW�MXVW�E\�QDWLRQDO�JRYHUQPHQWV��EXW�E\�
cities and regional authorities, businesses, communities 
and international organisations. The Commission and 
WKH�1HZ�&OLPDWH�(FRQRP\�SURMHFW�UHPDLQ�FRPPLWWHG�WR�
engaging further with all those interested in these issues. 

The need is urgent, for decisions made today and over 
the next few years will determine the future course of 
both economic growth and climate change. World leaders 
will come together in 2015 to decide on new goals for 
sustainable development and to achieve a new climate 
agreement. At home they will continue to make vital 
economic decisions. As they do so, we hope they will 
consider seriously the research and recommendations 
presented in this report. 

Preface

FELIPE CALDERÓN 

Chair of the  
Global Commission on the 

Economy and Climate

JEREMY OPPENHEIM
Global Programme  

Director of the New Climate 
(FRQRP\�SURMHFW

NICHOLAS  STERN
Co-Chair of the Global 

Commission and Chair of the 
Economics Advisory Panel
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The Global Commission on the Economy and Climate  
was set up to examine whether it is possible to achieve 
lasting economic growth while also tackling the risks of 
climate change. 

Its report seeks to inform economic decision-makers 
in both public and private sectors, many of whom 
recognise the serious risks caused by climate change, 
but also need to tackle more immediate concerns such 
DV�MREV��FRPSHWLWLYHQHVV�DQG�SRYHUW\��7KH�UHSRUW�EULQJV�
together evidence and analysis, learning from the practical 
experience of countries, cities and businesses across  
the world.

The report’s conclusion is that countries at all levels 
of income now have the opportunity to build lasting 
economic growth at the same time as reducing the 
immense risks of climate change. This is made possible 
by structural and technological changes unfolding in the 
global economy and opportunities for greater economic 
HIĆFLHQF\��7KH�FDSLWDO�IRU�WKH�QHFHVVDU\�LQYHVWPHQWV�LV�
available, and the potential for innovation is vast. What 
is needed is strong political leadership and credible, 
consistent policies.

The next 15 years will be critical, as the global economy 
undergoes a deep structural transformation. It will not  
be “business as usual”. The global economy will grow by 
more than half, a billion more people will come to live in 
cities, and rapid technological advance will continue to 
change businesses and lives. Around US$90 trillion is likely 
to be invested in infrastructure in the world’s urban, land 
use and energy systems. How these changes are managed 
will shape future patterns of growth, productivity and 
living standards. 

The next 15 years of investment will also determine the 
future of the world’s climate system. Climate change 
caused by past greenhouse gas emissions is already 
having serious economic consequences, especially in more 
exposed areas of the world. Without stronger action in 
the next 10-15 years, which leads global emissions to peak 
and then fall, it is near certain that global average warming 
will exceed 2°C, the level the international community has 
agreed not to cross. On current trends, warming could 
exceed 4°C by the end of the century, with extreme and 
potentially irreversible impacts. By building up greenhouse 
gas concentrations and locking in the stock of high-carbon 
assets, delay in reducing emissions makes it progressively 
more expensive to shift towards a low-carbon economy. 

Future economic growth does not have to copy the 
high-carbon, unevenly distributed model of the past. 
7KHUH�LV�QRZ�KXJH�SRWHQWLDO�WR�LQYHVW�LQ�JUHDWHU�HIĆFLHQF\��
structural transformation and technological change in 
three key systems of the economy:

• Cities are engines of economic growth. They generate 
around 80% of global economic output, and around 
70% of global energy use and energy-related GHG 
emissions. How the world’s largest and fastest-
growing cities develop will be critical to the future 
path of the global economy and climate. But much 
urban growth today is unplanned and unstructured, 
ZLWK�VLJQLĆFDQW�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�
costs. As pioneering cities across the world are 
demonstrating, more compact and connected urban 
development, built around mass public transport, 
can create cities that are economically dynamic 
and healthier, and that have lower emissions. Such 
an approach to urbanisation could reduce urban 
infrastructure capital requirements by more than 
US$3 trillion over the next 15 years. 

• Land use productivity will determine whether the 
ZRUOG�FDQ�IHHG�D�SRSXODWLRQ�SURMHFWHG�WR�JURZ�WR�
over eight billion by 2030, while sustaining natural 
environments. Food production can be increased, 
forests protected and land use emissions cut by 
raising crop and livestock productivity, using new 
technologies and comprehensive approaches to soil 
DQG�ZDWHU�PDQDJHPHQW��5HVWRULQJ�MXVW�����RI�WKH�
world’s degraded agricultural land could feed 200 
million people by 2030, while also strengthening 
climate resilience and reducing emissions. Slowing 
down and ultimately halting deforestation can be 
achieved if strong international support is combined 
with strong domestic commitment to forest 
protection and rural income development. 

• Energy systems power growth in all economies. We 
are on the cusp of a clean energy future. Coal is riskier 
and more expensive than it used to be, with growing 
import dependence and rising air pollution. Rapidly 
falling costs, particularly of wind and solar power, 
could lead renewable and other low-carbon energy 
sources to account for more than half of all new 
electricity generation over the next 15 years.  
*UHDWHU�LQYHVWPHQW�LQ�HQHUJ\�HIĆFLHQF\�å�LQ�
EXVLQHVVHV��EXLOGLQJV�DQG�WUDQVSRUW�å�KDV�KXJH�
potential to cut and manage demand. In developing 
countries, decentralised renewables can help provide 
electricity for the more than one billion people 
without access. 

Across all these systems, three “drivers of change” need to 
be harnessed to overcome market, policy and institutional 
barriers to low-carbon growth: 

• 5DLVLQJ�UHVRXUFH�HIĆFLHQF\ is at the heart of both 
growth and emissions reduction. In many economies, 
ERWK�PDUNHW�DQG�SROLF\�IDLOXUHV�GLVWRUW�WKH�HIĆFLHQW�
allocation of resources while simultaneously 

Executive Summary
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increasing emissions. While subsidies for clean 
energy amount to around US$100 billion, subsidies 
to polluting fossil fuels are now estimated at around 
US$600 billion per year. Phasing out fossil fuel 
subsidies can improve growth and release resources 
WKDW�FDQ�EH�UHDOORFDWHG�WR�EHQHĆW�SHRSOH�RQ�ORZ�
incomes. A strong and predictable price on carbon 
will drive higher energy productivity and provide 
QHZ�ĆVFDO�UHYHQXHV��ZKLFK�FDQ�EH�XVHG�WR�FXW�RWKHU�
taxes. Well-designed regulations, such as higher 
performance standards for appliances and vehicles, 
are also needed.

• Investment in infrastructure underpins modern 
economic growth. Low-carbon forms of infrastructure 
DUH�HVVHQWLDO�WR�UHGXFH�FXUUHQW�HPLVVLRQV�WUDMHFWRULHV��
Yet many economies today are failing to mobilise 
VXIĆFLHQW�ĆQDQFH�WR�PHHW�WKHLU�LQIUDVWUXFWXUH�
needs. This is not due to a shortage of capital in the 
global economy. It results, in many countries, from 
D�ODFN�RI�SXEOLF�ĆQDQFLQJ�FDSDFLW\�DQG�WKH�PDUNHW�
perception that investments are high-risk. Financial 
innovations, including green bonds, risk-sharing 
LQVWUXPHQWV�DQG�SURGXFWV�ZKLFK�DOLJQ�WKH�ULVN�SURĆOH�
of low-carbon assets with the needs of investors, can 
UHGXFH�ĆQDQFLQJ�FRVWV��SRWHQWLDOO\�E\�XS�WR�����IRU�
low-carbon electricity. National and international 
development banks should be strengthened  
and expanded.

• Stimulating innovation in technologies, business 
models and social practices can drive both growth  
and emissions reduction. Advances in digitisation,  
new materials, life sciences and production 
processes have the potential to transform markets 
and dramatically cut resource consumption. But 
technology will not automatically advance in a low-
carbon direction. It requires clear policy signals, 
including the reduction of market and regulatory 
barriers to new technologies and business models, 
and well-targeted public expenditure. To help create 
WKH�QH[W�ZDYH�RI�UHVRXUFH�HIĆFLHQW��ORZ�FDUERQ�
technologies, public research and development (R&D) 
investment in the energy sector should triple to well 
over US$100 billion a year by the mid-2020s. 

:HOO�GHVLJQHG�SROLFLHV�LQ�WKHVH�ĆHOGV�FDQ�PDNH�JURZWK�
and climate objectives mutually reinforcing in both 
the short and medium term. In the long term, if climate 
change is not tackled, growth itself will be at risk.

Consistent, credible, long-term policy signals are crucial. 
By shaping market expectations, such policy encourages 
greater investment, lowering the costs of the transition 
to a low-carbon economy. By contrast, policy uncertainty 
in many countries has raised the cost of capital, damaging 
LQYHVWPHQW��MREV�DQG�JURZWK��,Q�WKH�ORQJ�UXQ��WKHUH�LV�D�
VLJQLĆFDQW�ULVN�WKDW�KLJK�FDUERQ�LQYHVWPHQWV�PD\�JHW�

devalued or “stranded” as action to reduce greenhouse  
gas emissions is strengthened.

The quality of growth matters, as well as its rate.  
0DQ\�ORZ�FDUERQ�SROLFLHV�GHOLYHU�PXOWLSOH�RWKHU�EHQHĆWV��
LQFOXGLQJ�JUHDWHU�HQHUJ\�VHFXULW\��OHVV�WUDIĆF�FRQJHVWLRQ��
improved quality of life, stronger resilience to climate 
change and environmental protection. Many can help 
reduce poverty. In the 15 countries with the highest 
greenhouse gas emissions, the damage to health from 
poor air quality, largely associated with the burning of 
fossil fuels, is valued at an average of over 4% of GDP. 
Many countries are now recognising the costs of a high-
carbon model of development. 

Managed well, the additional investments in 
infrastructure needed to make the transition to a low-
carbon economy will be modest. The infrastructure 
requirements for a high-carbon economy, across 
transport, energy, water systems and cities, are estimated 
at around US$90 trillion, or an average of US$6 trillion 
per year over the next 15 years. By combining renewable 
energy with reduced fossil fuel investment, more compact 
FLWLHV��DQG�PRUH�HIĆFLHQWO\�PDQDJHG�HQHUJ\�GHPDQG��
low-carbon infrastructure will increase investment 
requirements by only an estimated US$270 billion a 
year. These higher capital costs could potentially be fully 
offset by lower operating costs, for example from reduced 
expenditure on fuel. Investing in a low-carbon economy is 
a cost-effective form of insurance against climate risk. 

The report proposes a 10-point Global Action Plan  
of key recommendations. This asks decision-makers to:

1. Accelerate low-carbon transformation by 
integrating climate into core economic decision-
making processes. This is needed at all levels of 
government and business, through systematic 
FKDQJHV�WR�SROLF\�DQG�SURMHFW�DVVHVVPHQW�WRROV��
performance indicators, risk models and reporting 
requirements. 

2. Enter into a strong, lasting and equitable 
international climate agreement, to increase the 
FRQĆGHQFH�QHHGHG�IRU�GRPHVWLF�SROLF\�UHIRUP��
provide the support needed by developing countries, 
and send a strong market signal to investors. 

3. Phase out subsidies for fossil fuels and agricultural 
inputs, and incentives for urban sprawl, to drive more 
HIĆFLHQW�XVH�RI�UHVRXUFHV�DQG�UHOHDVH�SXEOLF�IXQGV�IRU�
RWKHU�XVHV��LQFOXGLQJ�SURJUDPPHV�WR�EHQHĆW�WKRVH�RQ�
low incomes.

4. Introduce strong, predictable carbon prices as part 
RI�JRRG�ĆVFDO�UHIRUP�DQG�JRRG�EXVLQHVV�SUDFWLFH��
sending strong signals across the economy.
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5. Substantially reduce capital costs for low-carbon 
infrastructure investments, expanding access to 
institutional capital and lowering its costs for low-
carbon assets.

6. Scale up innovation in key low-carbon and climate-
resilient technologies, tripling public investment 
in clean energy R&D and removing barriers to 
entrepreneurship and creativity.

7. Make connected and compact cities the preferred 
form of urban development, by encouraging better-
managed urban growth and prioritising investments in 
HIĆFLHQW�DQG�VDIH�PDVV�WUDQVLW�V\VWHPV�

8. Stop deforestation of natural forests by 2030, by 
strengthening the incentives for long-term investment 
and forest protection, and increasing international 
funding to around US$5 billion per year, progressively 
linked to performance.

9. Restore at least 500 million hectares of lost or 
degraded forests and agricultural lands by 2030, 
strengthening rural incomes and food security. 

10. $FFHOHUDWH�WKH�VKLIW�DZD\�IURP�SROOXWLQJ�FRDO�ĆUHG�
power generation, phasing out new unabated coal 
plants in developed economies immediately and in 
middle-income countries by 2025.

7KH�ĆUVW�VL[�UHFRPPHQGDWLRQV�SURYLGH�WKH�FRQGLWLRQV�
necessary for a strong and credible framework to foster 
low-carbon and climate-resilient investment and growth.  
The last four point to vital opportunities for change which 
can drive future growth and lower climate risk in cities, 
land use and energy systems. 

Implementation of the policies and investments 
proposed in this report could deliver at least half of 
the reductions in emissions needed by 2030 to lower 
the risk of dangerous climate change. With strong and 
broad implementation, rapid learning and sharing of best 
practice, this number could potentially rise to 90%.  
All the measures would deliver multiple economic and 
VRFLDO�EHQHĆWV��HYHQ�EHIRUH�FRQVLGHULQJ�WKHLU�EHQHĆWV�
to climate. Further action will also be required. Some of 
this, such as the development of carbon capture, use and 
storage technologies, will have net costs to be borne solely 
for the purpose of reducing climate risk. Beyond 2030 net 
global emissions will need to fall further towards near  
zero or below in the second half of the century. But the 
costs will be much lower and the opportunities for growth 
much greater if the foundations of a low-carbon economy 
are laid now. 

A strong and equitable international agreement 
is essential to support ambitious domestic action. 
Developed countries will need to show leadership through 
their own strong emissions reductions, and by mobilising 
ĆQDQFLDO�DQG�WHFKQRORJLFDO�VXSSRUW�IRU�GHYHORSLQJ�

countries. At the same time, developing countries already 
account for around two-thirds of annual greenhouse gas 
emissions. Global reductions on the scale required  
will therefore not be possible unless all countries play  
their part.

The shift towards a low-carbon, climate-resilient 
path of growth and development will not be easy, and 
governments will need to commit to a just transition. 
Not all climate policies are win-win, and some trade-offs 
are inevitable, particularly in the short term. Although 
PDQ\�MREV�ZLOO�EH�FUHDWHG��DQG�WKHUH�ZLOO�EH�ODUJHU�
PDUNHWV�DQG�SURĆWV�IRU�PDQ\�EXVLQHVVHV��VRPH�MREV�ZLOO�
also be lost, particularly in high-carbon sectors. The 
human and economic costs of the transition should be 
managed through support for displaced workers, affected 
communities and low-income households. Strong political 
leadership and the active participation of civil society  
will be needed, along with far-sighted, enlightened 
business decisions. 

The wealth of evidence presented by the report shows 
that there is now huge scope for action which can 
both enhance growth and reduce climate risk. Leading 
businesses, cities and countries are showing how this can 
be done. The world’s economic leaders face a remarkable 
opportunity to set the world on the path to sustainable 
prosperity. The prize is immense, and the moment of 
decision is now. We can achieve both better growth  
and a better climate. 
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This report seeks to understand how countries with 
different kinds of economies can meet the goals of 
stronger economic growth and development while also 
reducing the risks of dangerous climate change. 

These issues have sometimes become embroiled in 
controversy and ideological argument. The aim of the New 
&OLPDWH�(FRQRP\�SURMHFW�KDV�EHHQ�WR�JDWKHU�DQG�DVVHVV�
WKH�HYLGHQFH�DV�LQGHSHQGHQWO\�DQG�REMHFWLYHO\�DV�SRVVLEOH��

The full New Climate Economy report can be accessed at 
www.newclimateeconomy.report. This Synthesis Report 
presents a summary. It is intended to convey the core 
analysis and messages of the full report but in a shorter 
form. Inevitably this means that some arguments have 
been compressed and detail omitted. Readers wishing 
to engage more deeply with the underlying work should 
therefore read the full report, each chapter of which can 
be accessed independently. 

7KH�DSSURDFK�WDNHQ�E\�WKH�1HZ�&OLPDWH�(FRQRP\�SURMHFW�
has been to adopt the perspective of those who make 
WKH�PDMRU�HFRQRPLF�GHFLVLRQV�ZKLFK�DIIHFW�SHRSOHèV�
OLYHV�WRGD\��PLQLVWHUV�RI�ĆQDQFH�DQG�RWKHU�PLQLVWHUV�LQ�
JRYHUQPHQW��KHDGV�RI�EXVLQHVVHV�DQG�ĆQDQFLDO�LQVWLWXWLRQV��
leaders of states and provinces, city mayors, trade union 
and community leaders. These decision-makers are trying 
to achieve goals and deal with problems which appear far 
more immediate and acute than those of climate change. 
Yet at the same time it is the decisions they make which 
will determine the future course of the climate system.  
6R�WKH�TXHVWLRQ�WKH�SURMHFW�KDV�VRXJKW�WR�H[SORUH�LV�QRW�
“how can greenhouse gas emissions be reduced?”  

å�RWKHUV�KDYH�GRQH�WKLV�FRPSUHKHQVLYHO\�å�EXW�êKRZ�FDQ�
economic decision-makers achieve their principal goals 
while also reducing their impact on the climate?”’ The 
underlying assumption is that it will be easier for peoples 
and countries to make the necessary political decisions 
DERXW�WDFNOLQJ�FOLPDWH�FKDQJH�LI�WKH�HFRQRPLF�EHQHĆWV�
and opportunities, as well as the costs, are clearer. And it 
will be easier if they can see how the necessary climate-
UHODWHG�DFWLRQV�DQG�LQYHVWPHQWV�ĆW�ZLWK�WKHLU�DPELWLRQV�IRU�
growth, poverty reduction and structural change. 

7KLV�UHSRUW�SUHVHQWV�WKH�ĆQGLQJV�RI�WKH�SURMHFWèV�\HDU�
ORQJ�SURJUDPPH�RI�UHVHDUFK�DQG�HQJDJHPHQW�ZLWK�PDMRU�
economic decision-makers. The research has sought to 
access and bring together the best available evidence, 
drawing on important and detailed work done by many 
other institutions and researchers. They are listed in the 
Acknowledgements. This has been supplemented by 
original research conducted across a range of countries, 
much of which will be published separately as national 
reports and contributing papers. 

The report does not try to be comprehensive: its focus is 
on the areas where the relationship between economic 
growth and climate risk is largest and most pressing. 
There are many economic issues and sectors that it does 
not discuss in depth. In particular, it does not focus on 
how economies should adapt to the climate change that 
is already occurring. Adaptation is essential, given the 
climate change that is in train. It is interwoven with the 
issues of growth and development and a crucial part of 
the economic strategies discussed here. But it was not the 
focus of our research. 

Introduction
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A global report inevitably has to generalise across very 
different kinds of economies. But the report seeks to 
recognise the different circumstances that diverse 
countries face.

The approach to economic analysis taken by the report 
goes beyond a traditional static view of how economies 
work. It has been framed in a dynamic context of 
change and transformation. Guided by the advice of the 
&RPPLVVLRQèV�(FRQRPLFV�$GYLVRU\�3DQHO��WKH�SURMHFW�WHDP�
has drawn widely on economic history, the economics 
of public policy and of risk, theories and experiences of 
development and poverty reduction, and international, 
institutional and behavioural economics, amongst  
other approaches. 

(FRQRPLF�PRGHOV�FDQ�JHQHUDWH�SUHFLVH�QXPEHUV�å�IRU�
*'3�JURZWK��MREV�RU�HPLVVLRQV�å�EXW�WKH\�FDQ�RQO\�HYHU�
offer approximations of the future. Too much is unknown 
about the course of technological and structural change, 
ZLWK�WKH�NH\�SURFHVVHV�GLIĆFXOW�WR�FDSWXUH�IRUPDOO\��
7RR�PXFK�WKDW�LV�RI�YDOXH�å�VXFK�DV�SHRSOHèV�KHDOWK��
the reduction of risk, the sustainability of the natural 
HQYLURQPHQW�å�LV�KDUG�WR�TXDQWLI\��-RKQ�0D\QDUG�.H\QHV�
once said, “It is better to be roughly right than precisely 
wrong”. The report gathers the available quantitative 
evidence. But the Commission and its Economics Advisory 
Panel would warn against the search for false precision. 
,W�LV�MXGJHPHQW��LQIRUPHG�E\�D�UDQJH�RI�SHUVSHFWLYHV�DQG�
evidence, that will lead to better decisions. The report is 
LQWHQGHG�WR�SURYLGH�UHVRXUFHV�IRU�VXFK�MXGJHPHQWV��

This Synthesis Report is structured in three parts. Part I: 
Overview summarises the report’s overall argument.  

It reviews the key relationships between growth and 
climate change, and sets out the core framework of 
analysis underpinning the report. 

Part II comprises a summary of the core chapters of the 
full report. Sections 1-3 discuss the key systems, Cities, 
Land Use and Energy, drawing on evidence from across 
the world on how economic performance can be improved 
DW�WKH�VDPH�WLPH�DV�WKH�WUDMHFWRU\�RI�JUHHQKRXVH�JDV�
emissions is reduced. Sections 4-6 examine how economic 
DQG�ĆVFDO�SROLFLHV��DQG�SROLFLHV�DQG�DFWLRQV�LQ�WKH�ĆHOGV�RI�
ĆQDQFH�DQG�LQQRYDWLRQ��FDQ�KHOS�GULYH�WKH�WUDQVLWLRQ�WR� 
a low-carbon, climate-resilient economy. Section 7 
discusses a number of forms of international cooperation 
which can enhance and strengthen this effort, including  
a new international climate change agreement. 

Part III presents a summary of the Commission’s Global 
Action Plan. This brings together the report’s conclusions 
into a 10-point plan of key recommendations, aimed at the 
international community of economic decision-makers. 

Better Growth, Better Climate is a report for consultation. 
,W�LV�QRW�LQWHQGHG�DV�å�DQG�FRXOG�QRW�EH�å�WKH�ĆQDO�ZRUG�
on the many complex issues it explores. The Commission 
does not expect universal agreement with its conclusions. 
But the issues it examines are urgent and critical, and the 
Commission hopes it will stimulate both debate and action. 
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1. The challenge 
We live in a moment of great opportunity, and great risk. 

The opportunity is to harness the expanding capacities 
of human intelligence and technological progress to 
LPSURYH�WKH�OLYHV�RI�WKH�PDMRULW\�RI�WKH�ZRUOGèV�SHRSOH��
Over the last quarter of a century, economic growth, 
new technologies, and global patterns of production and 
trade have transformed our economies and societies. In 
developing countries, nearly 500 million people have risen 
RXW�RI�SRYHUW\�MXVW�LQ�WKH�ODVW�GHFDGH�å�WKH�IDVWHVW�SDFH�RI�
poverty reduction for which we have data.1  But still 2.4 
billion live on less than US$2 a day, and urbanisation, rising 
consumption and population growth have put immense 
pressure on natural resources.

7KH�QH[W���å���\HDUV�FRXOG�EH�DQ�HUD�RI�JUHDW�SURJUHVV�
and growth.2  In this period we have the technological, 
ĆQDQFLDO�DQG�KXPDQ�UHVRXUFHV�WR�UDLVH�OLYLQJ�VWDQGDUGV�
across the world. Good policies that support investment 
and innovation can further reduce poverty and hunger, 
make fast-growing cities economically vibrant and  
socially inclusive, and restore and protect the world’s 
natural environments. 

But such a positive future is not guaranteed. Indeed, 
from the perspective of many economic decision-makers 
WRGD\��WKH�RXWORRN�LV�WURXEOLQJ��6LQFH�WKH�ĆQDQFLDO�FUDVK�RI�
2008 and the recession that followed it, many countries3 
have been struggling to achieve sustained prosperity. Job 
creation and productivity growth are widely inadequate, 
and inequality is rising in many places. Many low-income 
countries no longer know if they will be able to replicate 
the successes of middle-income countries.  Extreme 
poverty, low employment levels, and poor health and 
education outcomes are persistent problems.

Many emerging economies also fear getting stuck in an 
outdated model of economic development. It is striking 
that of over 100 countries labelled “middle-income” half 
a century ago, only 13 have since achieved high-income 
status.4��0DQ\�KDYH�IRXQG�LW�GLIĆFXOW�WR�SXUVXH�VXIĆFLHQW�
investment in public services to meet the expectations 
of their rapidly expanding middle classes. Air pollution 
KDV�DOVR�HPHUJHG�DV�D�PDMRU�HFRQRPLF�DQG�VRFLDO�FRVW��
with outdoor pollution alone linked to nearly 4 million 
premature deaths per year.5  

Meanwhile, most high-income countries are struggling 
with weak, unevenly distributed economic growth. 
)UDJLOH�SXEOLF�ĆQDQFHV�DQG�FRQWLQXLQJ�KLJK�OHYHOV�RI�SXEOLF�
and private debt are compounded by anxieties over 
competitiveness, inadequate investment in infrastructure 
renewal, and the pressure of ageing populations.6  

Then there are the unprecedented risks posed by climate 
change. The strong growth of the global economy before 
WKH�ĆQDQFLDO�FULVLV�ZDV�DFFRPSDQLHG�E\�D�PDUNHG�VXUJH� 
in greenhouse gas (GHG) emissions.7  Most of this came 
from the growing use of fossil fuels, along with other 
sources including agriculture, deforestation and industry. 
If current emission trends continue unchecked, the 
resultant increase in average global temperature could 
exceed 4°C above pre-industrial levels by the end of the 
century. This would be more than double the 2°C rise 
that world leaders have set as a limit to avoid the most 
dangerous climate impacts.8  

The risks associated with such warming are very large. 
They range from an increase in the frequency of extreme 
ZHDWKHU�HYHQWV�VXFK�DV�ćRRGV�DQG�GURXJKWV��WR�VHYHUH�
pressures on water resources, reductions in agricultural 
yields in key food-producing regions, and losses of 
ecosystems and species. Changes in seasonal weather 
and precipitation patterns are already being observed, 
which can greatly affect rural livelihoods. Some additional 
warming is unavoidable due to the greenhouse gases 
already in the atmosphere.9 Climate risks increase 
disproportionately as temperatures rise, becoming 
particularly high above 3°C of warming, as irreversible 
“tipping points” may be reached such as the collapse  
of ice sheets and resulting sea-level rise.10  

,W�LV�YHU\�GLIĆFXOW�WR�HVWLPDWH�WKH�HFRQRPLF�FRVWV�RI�
such effects, as there are many uncertainties. But the 
Intergovernmental Panel on Climate Change (IPCC) 
VXJJHVWV�WKDW�WKH�OLNHO\�FRVWV�RI�MXVW��r&�RI�JOREDO�ZDUPLQJ�
ZRXOG�EH�RI�WKH�RUGHU�RI����å���RI�JOREDO�*'3�E\�WKH�
middle of the century, even if strong adaptation measures 
are taken. Once warming has proceeded beyond this, the 
FRVWV�ZLOO�ULVH�IXUWKHU�å�WKRXJK�WKH�,3&&�ĆQGV�WKHUH�LV�
too much uncertainty to estimate reliably by how much.11  
:KDW�WKH�,3&&�GRHV�FRQĆUP�LV�WKDW�FOLPDWH�FKDQJH�
impacts will affect the world’s poorest people the most; 
they are already doing so. But countries at all income 
levels face serious climate risks, as recent studies of the 
United States (among others) have shown.12  

PART I: OVERVIEW 

Of over 100 countries labelled 
“middle-income” half a century 

ago, only 13 have since 
achieved high-income status.
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Effective adaptation will be crucial to tackle the effects of 
warming already built into the climatic system, but it is not 
enough. Without stronger mitigation efforts in the next 
15 years, which lead global emissions to peak and then 
begin to decline, the risk of exceeding 2°C of warming will 
greatly increase.13  Delay in managing climate risk only 
worsens the problem. It increases the concentration of 
greenhouse gases in the atmosphere and their warming 
effect. And it makes it harder and costlier to shift course 
later on,14��DV�WKH�VWRFN�RI�KLJK�FDUERQ�DVVHWV�å�DQG�WKH�
number of people whose wealth and livelihoods depend 
RQ�WKHP�å�NHHSV�JURZLQJ��DQG�ORZ�FDUERQ�UHVHDUFK�DQG�
development (R&D) continues to lag.

The time to tackle climate risk is therefore now. Yet 
climate change is rarely the top priority for those whose 
decisions most affect it. Most policy-makers and business 
leaders face more immediate issues and risks. Many have 
understandable concerns about actions or investments 
ZKLFK��ZKDWHYHU�WKHLU�ORQJ�WHUP�EHQHĆWV��FRXOG�LQYROYH�
short-term costs or loss of competitiveness. And they 
face particular barriers to addressing a problem, such as 
climate change, that requires international cooperation. 
This is particularly true for those in developing countries, 
which have not been historically responsible for causing 
climate change, and which still face huge challenges 
in reducing poverty and raising living standards. They 
want to be sure that wealthier countries will do their fair 
VKDUH��DQG�ZLOO�SURYLGH�DGHTXDWH�ĆQDQFH�WR�VXSSRUW�SRRU�
countries’ efforts. 

The challenges for economic decision-makers are 
thus profound. Can they overcome current economic 
problems and establish new models of growth? Can they, 
simultaneously, act to reduce climate risks? 

The evidence presented in this report shows the answer 
to both questions is “yes”. The structural and technological 
changes unfolding in the global economy, combined with 
PXOWLSOH�RSSRUWXQLWLHV�WR�LPSURYH�HFRQRPLF�HIĆFLHQF\��
now make it possible to achieve both better growth and 
better climate outcomes. The purpose of this report is to 
help economic decision-makers, in both the public and 
SULYDWH�VHFWRUV��PDNH�WKH�PRVW�RI�WKLV�RSSRUWXQLW\�å� 
and do so now.

2. Economic growth and  
climate change 
There is a perception that strong economic growth and 
climate action are not, in fact, compatible. Some people 
argue that action to tackle climate change will inevitably 
damage economic growth, so societies have to choose: 
grow and accept rising climate risk, or reduce climate  
risk but accept economic stagnation and continued  
under-development. 

This view is based on a fundamental misunderstanding 
of the dynamics of today’s global economy. It is anchored 
in an implicit assumption that economies are unchanging 
DQG�HIĆFLHQW��DQG�IXWXUH�JURZWK�ZLOO�ODUJHO\�EH�D�OLQHDU�
continuation of past trends. Thus any shift towards a 
lower-carbon path would inevitably bring higher costs  
and slower growth. 

But “business as usual” in this sense is an illusion. 
New pressures on resources, changing structures of 
global production and trade, demographic change and 
technological advances have already altered countries’ 
growth paths. They will make the future inescapably 
different from the past. 

The reality is that under any circumstances the next  
���\HDUV�ZLOO�VHH�PDMRU�VWUXFWXUDO�WUDQVIRUPDWLRQV�LQ�WKH�
global economy. As population growth and urbanisation 
continue, global output is likely to increase by half or 
more.15 Rapid technological advances will continue to 
reshape production and consumption patterns. Total 
investment in the global economy is likely to be of the 
RUGHU�RI�86����å����WULOOLRQ�16  Of this, around US$90 
trillion is likely to be invested in infrastructure across 
the cities, land use and energy systems where emissions 
will be concentrated. The global scale and speed of this 
investment will be unprecedented: it will inevitably result 
not in incremental or marginal changes to the nature of 
economies, but in structural ones. 

But what kind of structural changes occur depends on 
the path societies choose. There is not a single model of 
development or growth which must inevitably follow that 
of the past. These investments can reinforce the current 
high-carbon, resource-intensive economy, or they can lay 
the foundation for low-carbon growth. This would mean 
building more compact, connected, coordinated cities 
rather than continuing with unmanaged sprawl; restoring 
degraded land and making agriculture more productive 
rather than continuing deforestation; scaling up renewable 
energy sources rather than continued dependence on 
fossil fuels. 

In this sense, the choice we face is not between “business 
as usual” and climate action, but between alternative 
pathways of growth: one that exacerbates climate risk, and 
another that reduces it. The evidence presented in this 

Structural and technological 
changes unfolding in the 

global economy, combined 
with multiple opportunities to 
LPSURYH�HFRQRPLF�HIĆFLHQF\��

now make it possible to achieve 
both better growth and better 

climate outcomes.
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report suggests that the low-carbon growth path can lead 
to as much prosperity as the high-carbon one, especially 
ZKHQ�DFFRXQW�LV�WDNHQ�RI�LWV�PXOWLSOH�RWKHU�EHQHĆWV��IURP�
greater energy security, to cleaner air and improved health.

2.1 Identifying key drivers of change
This analysis rests on a considerable body of experience 
and research on the relationship between economic 
growth and development, and climate action. This 
includes academic literature as well as policy and business 
reports by the Organisation for Economic Co-operation 
and Development (OECD), United Nations agencies, 
multilateral development banks, the International Energy 
Agency (IEA) and many others.17 The Commission’s work 
has drawn extensively from this body of applied economic 
learning, as well as from many interviews with economic 
decision-makers in governments, city and subnational 
authorities, and businesses, and with investors across  
the world. 

A central insight of this report is that many of the policy 
and institutional reforms needed to revitalise growth and 
improve well-being over the next 15 years can also help 
reduce climate risk. In most economies, there are a range 
of market, government and policy failures that can be 
corrected, as well as new technologies, business models 
and other options that countries at various stages of 
development can use to improve economic performance 
and climate outcomes together. These opportunities exist 
LQ�WKH�VKRUW��OHVV�WKDQ���\HDUV���PHGLXP���å���\HDUV��DQG�
long term (greater than 15 years), as the various chapters 
of this report show. They require good policy design and 
implementation across three main drivers of change: 

• 5DLVLQJ�UHVRXUFH�HIĆFLHQF\� Market failures and 
poorly designed policies combine in many economies 
WR�GLVWRUW�WKH�HIĆFLHQW�DOORFDWLRQ�RI�UHVRXUFHV��DQG�
also increase GHG emissions. Competitive markets 
LQ�ZKLFK�SULFHV�UHćHFW�WKH�IXOO�FRVWV�RI�SURGXFWLRQ�
DOORZ�UHVRXUFHV�WR�ćRZ�WR�ZKHUH�WKH\�DUH�PRVW�
SURGXFWLYH��$UWLĆFLDOO\�ORZ�IRVVLO�IXHO�SULFHV��IRU�
example, encourage wasteful energy use. This means 
WKHUH�DUH�ERWK�HFRQRPLF�DQG�FOLPDWH�EHQHĆWV�WR�EH�
achieved by phasing out fossil fuel subsidies. A strong 
DQG�SUHGLFWDEOH�SULFH�RQ�FDUERQ�å�DFKLHYHG�WKURXJK�
nationally appropriate taxes or emissions trading 

VFKHPHV�å�FDQ�UDLVH�QHZ�UHYHQXHV�ZKLOH�GLVFRXUDJLQJ�
fossil fuel energy use. Policies to promote energy 
HIĆFLHQF\�FDQ�IUHH�XS�UHVRXUFHV�IRU�PRUH�SURGXFWLYH�
uses and, if designed well, can be particularly 
EHQHĆFLDO�WR�SHRSOH�RQ�ORZ�LQFRPHV��

• ,QYHVWLQJ�LQ�ORZ�FDUERQ�LQIUDVWUXFWXUH��Productive 
infrastructure underpins modern economic growth. 
Low-carbon forms of infrastructure, particularly in 
energy supply, buildings and transport, are crucial 
WR�UHGXFLQJ�*+*�HPLVVLRQV�WUDMHFWRULHV��<HW�PDQ\�
FRXQWULHV�WRGD\�DUH�VWUXJJOLQJ�WR�PRELOLVH�ĆQDQFH�
to meet infrastructure needs of any kind. This is not 
due to a shortage of capital in the global economy. It 
UHVXOWV��LQ�PDQ\�FRXQWULHV��IURP�ODFN�RI�SXEOLF�ĆQDQFLQJ�
capacity, and policies and regulations that make them 
unduly high-risk investments for private investors. 
Financial innovations, including green bonds, policy 
risk-sharing instruments and special-purpose vehicles 
WKDW�DOLJQ�WKH�ULVN�SURĆOH�RI�ORZ�FDUERQ�DVVHWV�ZLWK�WKH�
QHHGV�RI�LQVWLWXWLRQDO�LQYHVWRUV��FDQ�ORZHU�ĆQDQFLQJ�
costs by up to 20%.18 In middle-income countries, 
national development banks, sovereign wealth funds 
and other public institutions are playing a vital role in 
UHGXFLQJ�ĆQDQFLQJ�FRVWV��

• 6WLPXODWLQJ�LQQRYDWLRQ��Innovation is a core driver 
of economic growth, and will be crucial to enabling 
continued growth in a world of limited natural 
resources. Digital technologies, materials science 
and innovative business models hold particular 
promise for the low-carbon economy, and are already 
making an impact. For example, new and improved 
materials have driven down the cost and improved 
the performance of wind and solar energy, leading 
to a surge in global investment in renewables.19  
The potential is enormous, but technology will not 
automatically advance in a low-carbon direction. 
There are real barriers, including the sunk costs and 
entrenched incentives for incumbent high-carbon 
technologies. Policy interventions are needed to 
remove these barriers and accelerate the pace of 
low-carbon innovation, including clear and strong 
intellectual property rights regimes, updated 
standards and regulations, and increased public 
spending on low-carbon research and development 
(R&D), particularly in energy. 

The report’s analysis focuses on three key economic 
systems which will be the locations of much of the growth 
in the global economy over the coming decades, and which 
are also the sources of most global GHG emissions.  
They are: 

• Urban systems, from rapidly growing emerging cities 
to global “megacities”, whose population is set to 
grow by more than 1 billion over the next 15 years.20  
Cities are crucial engines of growth and prosperity. 

Many of the policy and 
institutional reforms needed to 
revitalise growth and improve 

well-being over the next 15 
years can also help reduce 

climate risk.
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They generate around 80% of global economic 
output,21  and around 70% of global energy use and 
energy-related GHG emissions.22  But much urban 
growth today is unplanned and unstructured, with 
VLJQLĆFDQW�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�FRVWV��
There is now powerful evidence that more compact 
and connected urban development, built around 
mass public transport, can create cities that are 
economically dynamic and healthier, and have lower 
GHG emissions.

• Land use systems, which provide the world’s food, 
timber, and many other important products and 
materials, as well as vital ecosystem services such as 
ZDWHU�SXULĆFDWLRQ�DQG�FOLPDWH�UHJXODWLRQ��$JULFXOWXUH��
forestry and other land use also account for a quarter 
of global GHG emissions.23  Global agricultural 
productivity will have to rise by almost 2% per year  
WR�NHHS�XS�ZLWK�SURMHFWHG�IRRG�GHPDQG�24  Yet roughly 
a quarter of the world’s agricultural land is severely 
degraded,25 and 13 million hectares of forests are 
cleared each year.26  Climate change also poses 
enormous challenges. Adopting “climate-smart” 
agriculture techniques, restoring degraded farmland, 
and curbing deforestation and forest degradation  
can all help raise productivity and boost rural incomes 
while reducing GHG emissions. 

Note: Cities include urban transport, land use includes forests and innovation includes economy-wide innovation.

Figure 1
Three critical economic systems and three key drivers of change

• Energy systems, which power growth in all 
economies. Energy production and use already 
account for two-thirds of global GHG emissions,27  
and over the next 15 years, global demand for 
HQHUJ\�LV�H[SHFWHG�WR�ULVH�E\���å����28  Meeting 
WKDW�GHPDQG�ZLOO�UHTXLUH�PDMRU�QHZ�LQYHVWPHQW��EXW�
energy options are changing. Fast-rising demand and 
a sharp increase in trade have led to higher and more 
volatile coal prices,29 and coal-related air pollution is a 
growing concern. At the same time, renewable energy, 
particularly wind and solar power, is increasingly 
cost-competitive, in some places now without subsidy. 
*UHDWHU�LQYHVWPHQW�LQ�HQHUJ\�HIĆFLHQF\�KDV�KXJH�
potential to cut and manage demand, with both 
HFRQRPLF�DQG�HPLVVLRQV�EHQHĆWV��7DNLQJ�DGYDQWDJH�RI�
new technologies to provide modern energy services 
to the 1.3 billion people who still have no electricity, 
and 2.6 billion who lack modern cooking facilities, is 
also crucial for development.30  

The large investments to be made in the next 15 years 
in these three systems make this a critical time for 
GHĆQLQJ�FRXQWULHVè�HFRQRPLF�WUDMHFWRULHV��0DQ\�RI�WKHVH�
investments will involve capital assets that last three to 
four decades or longer. They will thus play a key role in 
VKDSLQJ�WKH�SHUIRUPDQFH�RI�WKH�JOREDO�HFRQRP\�QRW�MXVW�LQ�
the next 15 years, but for the next half-century.  
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The carbon-intensity of those investments, meanwhile,  
will largely determine the scale of future climate risk.

The Commission’s work has focused on these three 
systems and on the drivers of change that are crucial to 
transforming them. But those drivers of change also have 
a broader role to play across the economy. For example, 
innovations in products and processes are already 
transforming the economic and emissions performance 
of energy-intensive process industries such as steel, 
aluminium, cement and chemicals, and will be central to 
future growth and emissions reduction.31  

2.2 Making it happen
Strengthening growth and tackling climate risk are 
WKHUHIRUH�QRW�MXVW�FRPSDWLEOH�JRDOV��WKH\�FDQ�EH�PDGH�
to reinforce each other. However, this will not happen 
automatically. It requires policy-makers to adopt an 
explicitly low-carbon pathway in economic policy. All  
three drivers need to be harnessed across all three 
economic systems. Above all, credible and consistent 
policy signals must be sent to businesses and investors. 

This is essential: government-induced uncertainty is the 
enemy of investment, innovation and growth. The current 
vacillating and mixed signals on climate policy in many 
countries, especially in terms of a predictable carbon price, 
SRVH�D�VLJQLĆFDQW�GLOHPPD�IRU�LQYHVWRUV��,Q�WKH�ORQJ�UXQ��
WKHUH�LV�D�VLJQLĆFDQW�ULVN�WKDW�KLJK�FDUERQ�LQYHVWPHQWV�
may get stranded as climate policy is strengthened. But 
in the short run, many low-carbon investments are riskier 
DQG�OHVV�SURĆWDEOH�WKDQ�WKH\�PLJKW�EH�ZLWK�VWURQJ�FOLPDWH�
policies. This uncertainty has raised the cost of capital and 
encouraged investors to hedge their bets between high- 
DQG�ORZ�FDUERQ�DVVHWV��,QYHVWPHQW��MREV�DQG�JURZWK�DOO�
suffer as a result.

The conclusion that growth and climate goals can be 
mutually reinforcing is not surprising in the long run, 
beyond 15 years ahead. As the impacts of climate change 
grow larger, the potential harm to economies will increase. 
What this report shows, however, is that low-carbon 
policies can also generate strong growth in the medium 
WHUP���å���\HDUV���SURYLGHG�WKDW�JRYHUQPHQWV�PDNH�WKH�
necessary policy and investment choices. Building more 
compact cities with good public transport, for example,  
not only reduces GHGs, but also allows people to move 
IDVWHU�DQG�PRUH�HIĆFLHQWO\�IURP�KRPH��WR�MREV��WR�VKRSV�
DQG�VHUYLFHV��LW�UHGXFHV�WUDIĆF�FRQJHVWLRQ�DQG�DLU�SROOXWLRQ��

and it provides new business opportunities around 
transport hubs. Harnessing domestic renewable energy 
resources can boost energy security and reduce trade 
GHĆFLWV��7KHUH�LV�JURZLQJ�HYLGHQFH�WKDW�FOHDQ�WHFK�5	'�
KDV�SDUWLFXODUO\�KLJK�VSLOORYHU�EHQHĆWV��FRPSDUDEOH�WR�
those from robotics, information technology (IT)  
and nanotechnologies.32  

(YHQ�LQ�WKH�VKRUW�WHUP��WKH�QH[W�ĆYH�\HDUV���WKHUH�DUH�
multiple opportunities to advance both economic 
DQG�FOLPDWH�REMHFWLYHV�E\�FRUUHFWLQJ�PDUNHW�IDLOXUHV�
and policy distortions. No economy today is perfectly 
HIĆFLHQW��DQG�PDQ\�HIIRUWV�WR�PDNH�NH\�UHVRXUFHV�PRUH�
DIIRUGDEOH�å�VXFK�DV�E\�VXEVLGLVLQJ�IRVVLO�IXHOV��ZDWHU�
RU�IHUWLOLVHUV�å�KDYH�WKH�XQLQWHQGHG�FRQVHTXHQFH�RI�
SURPRWLQJ�LQHIĆFLHQF\�DQG�ZDVWH��3ROLFLHV�WR�VXSSRUW�
HVWDEOLVKHG�EXVLQHVVHV�PD\�VWLćH�FRPSHWLWLRQ�IURP�ORZ�
carbon innovators. Lack of coordination across levels of 
government and between neighbouring communities can 
lead to scattered development and sprawl, increasing the 
cost of infrastructure and public service delivery. Better 
policy design can correct these problems, increasing 
HFRQRPLF�HIĆFLHQF\�ZKLOH�ORZHULQJ�*+*�HPLVVLRQV��

Of course, there are also many trade-offs. There are 
many immediate ways to achieve strong growth with 
higher emissions. Not all climate policies are “win-win”. 
The low-carbon transition will have winners and losers, 
and these costs will have to be faced and managed, as we 
discuss in more detail below. But short-term policies which 
weaken the prospects for stronger economic performance 
in the medium and long term also have real costs which 
should be properly acknowledged. Over time, growing 
climate change impacts will disrupt industry, farms 
and communities, with disproportionate harm to low-
income countries and people, and require even greater 
government intervention. In such a context, it is unwise to 
be short-sighted.

2.3 Decoupling growth from carbon emissions
The evidence for these conclusions has been accumulating 
over the last decade. The theoretical basis for them 
has been known for some time. What is new is the 
practical experience around the world. National and local 
governments as well as businesses that have adopted 
lower-carbon strategies and policies have found them 
associated with economic performance as good as or 
better than their high-carbon peers’.33  Much of this 
has been driven by recent technological advances. The 
decoupling of growth from carbon emissions in some of 
the best-performing economies, both in Northern Europe 
and in North America, demonstrates the gains that can be 
PDGH�LQ�LQFRPHV��MREV��UDWHV�RI�LQQRYDWLRQ�DQG�SURĆWV�IURP�
D�ORZ�FDUERQ��UHVRXUFH�HIĆFLHQW�PRGHO�RI�JURZWK�34  

Lower-carbon growth will look different in low-, middle- 
and high-income economies, and according to national 
circumstances. The Commission’s work has drawn on 

Harnessing domestic 
renewable energy resources 

can boost energy security and 
UHGXFH�WUDGH�GHĆFLWV�
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Figure 2
Capital requirements of a high- and a low-carbon scenario.

Note: For further details, see the New Climate Economy Technical Note, Quantifying Emission Reduction Potential, to be available at: 
http://newclimateeconomy.report. [forthcoming].

1�1HW�HOHFWULFLW\�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�FRVWV�DUH�GHFUHDVHG�GXH�WR�KLJKHU�HQHUJ\�HIĆFLHQF\�ORZHULQJ�RYHUDOO�HQHUJ\�GHPDQG�
FRPSDUHG�ZLWK�WKH�EDVH�FDVH��7KLV�HIĆFLHQF\�HIIHFW�RXWZHLJKV�WKH�LQFUHDVHG�LQYHVWPHQW�IRU�UHQHZDEOHV�LQWHJUDWLRQ��
Source: Climate Policy Institute and New Climate Economy analysis based on data from IEA, 2012, and OECD, 2006, 2012.37  

national studies in countries as diverse as Brazil, China, 
Ethiopia, India, the Republic of Korea and the United 
States. All exhibit multiple opportunities to achieve  
strong economic performance while reducing GHG 
emissions, but with very different policy, sectoral and 
investment mixes. 

One question that arises from this analysis is whether 
lower-carbon forms of growth cost more than higher-
carbon ones, in the sense of requiring greater capital 
expenditure. Analysis for the Commission shows that, in 
fact, the difference in infrastructure investment needs 
is likely to be relatively modest. As noted earlier, an 
estimated US$90 trillion will be invested in infrastructure 
LQ�����å������DERXW�86���WULOOLRQ�SHU�\HDU���D�VKLIW�WR�
low-carbon investments would add about US$4 trillion 
(about US$270 billion per year).35 That would be less 
WKDQ�D����LQFUHDVH�LQ�SURMHFWHG�DJJUHJDWH�LQIUDVWUXFWXUH�
investment requirements (see Figure 2). 

The reason for this is that the higher capital costs of 
UHQHZDEOH�HQHUJ\�DQG�PRUH�HQHUJ\�HIĆFLHQW�EXLOGLQJV�
and transport systems would largely be offset by lower 
HQHUJ\�VXSSO\�UHTXLUHPHQWV�GXH�WR�HQHUJ\�HIĆFLHQF\�
savings, reduced fossil fuel investment, and the shift to 
better-planned, more compact cities. And there could be 

additional savings in operating costs once investments 
DUH�LQ�SODFH�å�IRU�H[DPSOH��IURP�VKLIWLQJ�WR�UHQHZDEOH�
energy sources and away from fossil fuels. These savings 
could potentially completely offset the additional capital 
investments.36�6WLOO��WKH�FRVWV�ZLOO�QHHG�WR�EH�ĆQDQFHG��
which for many developing countries will require 
international support. We discuss this further below.

3. The quality of growth 
The transformational changes proposed in this report 
RIIHU�DQ�RSSRUWXQLW\�QRW�MXVW�WR�GULYH�HFRQRPLF�JURZWK�
GHĆQHG�LQ�WHUPV�RI�LQFRPHV�DQG�*'3��EXW�WR�DFKLHYH�
PXOWLSOH�EHQHĆWV��LPSURYLQJ�KXPDQ�ZHOO�EHLQJ�PRUH�
widely. This underpins the Commission’s concept of 
“better growth”: growth that is inclusive (in the sense of 
distributing its rewards widely, particularly to the poorest); 
builds resilience; strengthens local communities and 
increases their economic freedom; improves the quality of 
life in a variety of ways, from local air quality to commuting 
times; and sustains the natural environment. All these 
EHQHĆWV�PDWWHU�WR�SHRSOH��EXW�WKH\�DUH�ODUJHO\�LQYLVLEOH�LQ�
GDP, the most widely used measure of economic output.

In this sense the quality of growth matters as much as 
its rate. That means decision-makers need better tools 
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WR�HYDOXDWH�WKH�LPSDFW�RI�VSHFLĆF�SROLFLHV�DQG�DFWLRQV��
and to track economic performance more broadly. The 
Commission therefore supports the development and 
use of a wider set of economic indicators. If high rates of 
growth, for example, result in high levels of air pollution 
or environmental degradation, or if the rewards of 
growth are not widely distributed to reduce poverty 
and unemployment, it is legitimate to ask whether the 
economy is truly performing well. By the same token, 
if GDP growth is slower but other indicators show 
improvements, economic performance may be regarded 
DV�VXSHULRU��7KHVH�DUH�MXGJHPHQWV�ZKLFK�SHRSOH�DQG�
governments will make in their own ways.38  

History suggests that societies tend to place more value 
on the quality of growth as they become wealthier: with 
their basic needs met, they can afford to address a broader 
set of concerns. The Commission’s analysis suggests 
that countries may want to place greater weight on the 
TXDOLW\�RI�JURZWK�HDUOLHU�LQ�WKHLU�GHYHORSPHQW�MRXUQH\��
given the economic costs of air pollution, congestion, land 
degradation, deforestation, and other problems. 

Many of the investments and policies discussed in this 
report will be particularly valuable to the poorest and most 
vulnerable people in developing countries: smallholder 
farmers whose crops are increasingly threatened by land 
degradation and climate change; the 350 million people 
who live in (and often depend on) forests;39 the billions 
who lack modern cooking facilities, electricity or both; and 
low-income urban residents who rely on public transport. 
The low-carbon economy can help reduce poverty and 
raise living standards in many ways, such as through 
“climate-smart” agriculture, payments for ecosystem 
services, off-grid renewable energy solutions, and bus 
rapid transit (BRT) systems, among many others.

The potential for a low-carbon transition to improve air 
TXDOLW\�LQ�SDUWLFXODU�LV�VLJQLĆFDQW��$V�QRWHG�HDUOLHU��UDSLG�
economic growth based on fossil fuels has led to severe air 
pollution in many middle-income countries. New analysis 
for the Commission values the health and mortality 
burden of air pollution in the 15 top GHG-emitting 
countries at an average of 4.4% of GDP (see Figure 3).  
In China this rises to more than 10% of GDP.41 
Substituting coal by natural gas and especially low-carbon 
energy sources such as renewables, hydropower and 
QXFOHDU�FDQ�WKHUHIRUH�OHDG�WR�PDMRU�LPSURYHPHQWV�LQ�
public health. 

Of course air quality can also be improved by 
interventions which do not lower GHG emissions, such 
as “end-of-pipe” pollution controls and relocation of 
FRDO�ĆUHG�SRZHU�VWDWLRQV�DQG�KHDY\�LQGXVWU\�DZD\�IURP�
XUEDQ�DUHDV��5HDOLVLQJ�WKH�WZLQ�EHQHĆWV�RI�ORZHU�FDUERQ�
emissions and improved health requires deliberate policy 
choices. Research carried out for the Commission in China 
suggests that doing both together is often the most cost-

effective option.43 It is clear that air pollution increases the 
“real cost” of fossil fuel use. For example, in large parts of 
6RXWKHDVW�$VLD��FRDO�ĆUHG�SRZHU�FRVWV�DV�OLWWOH�DV�86���å
70 per MWh, but even conservative accounting for air 
pollution adds a cost of US$40/MWh, enough to bridge  
or exceed the cost gap to alternative power sources.44  

A related example is in urban transport. The Commission’s 
analysis of urban development planning shows cities 
WKDW�FRQWURO�VSUDZO�DQG�DUH�EXLOW�DURXQG�HIĆFLHQW�
public transport systems can both stimulate economic 
SHUIRUPDQFH��E\�UHGXFLQJ�WUDIĆF�FRQJHVWLRQ��PDNLQJ�
MRXUQH\V�VKRUWHU��DQG�UHGXFLQJ�IXHO�FRVWV��DQG�UHGXFH�
GHG emissions.45 But they are also likely to improve air 
TXDOLW\��UHGXFH�URDG�DFFLGHQWV��D�PDMRU�VRXUFH�RI�GHDWK�
DQG�LQMXU\��SDUWLFXODUO\�LQ�GHYHORSLQJ�FRXQWULHV46), and 
generate higher quality of life for residents. This, in turn, 
can make them more attractive to businesses and their 
potential employees. 

These examples illustrate the potential for a lower-carbon 
GHYHORSPHQW�SDWK�WR�JHQHUDWH�PXOWLSOH�EHQHĆWV��,QGHHG��
for most city authorities and energy and environment 
ministries now pursuing air quality and urban development 
policies throughout the world, climate change is rarely the 
primary reason for taking action. The reduction in carbon 
HPLVVLRQV�LV�LQ�HIIHFW�D�FR�EHQHĆW�RI�SROLFLHV�GHVLJQHG�WR�
meet other economic and social goals. 

Like development more generally, low-carbon growth 
can increase or reduce vulnerability to climate change, 
depending on the choices made.47�$�FUXFLDO�ĆUVW�VWHS�LV�
WR�êFOLPDWH�SURRIë�ORZ�FDUERQ�LQYHVWPHQWV�å�WR�HQVXUH�
that new infrastructure, for example, is resilient to future 
climate change, and that it does not leave people more 
vulnerable to hazards. In some cases, simple precautions 
ZLOO�VXIĆFH��VXFK�DV�DYRLGLQJ�FRQVWUXFWLRQ�LQ�DUHDV�SURQH�
WR�ćRRGLQJ�RU�ODQGVOLGHV��DW�RWKHU�WLPHV�SURMHFWV�PD\�
prove unviable, such as a hydropower station on a river 
ZLWK�GLPLQLVKLQJ�ćRZV��7KHUH�DUH�DOVR�SRWHQWLDO�PHDVXUHV�
ZLWK�PXOWLSOH�EHQHĆWV��LQFUHDVLQJ�UHVLOLHQFH��VXSSRUWLQJ�
growth and lowering emissions. For example, climate-
smart agriculture practices such as minimising tillage and 
planting trees on and around farmland can boost crop 
yields, reduce the need for inputs, increase soil carbon 
storage, and reduce vulnerability to drought.48 In general, 

Cities that control sprawl 
and are built around 

HIĆFLHQW�SXEOLF�WUDQVSRUW�
systems can both stimulate 
economic performance and 

reduce GHG emissions.
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Figure 3
Cost of mortality from outdoor air pollution, 2010

Note: The estimate is for mortality from particulate matter (PM2.5) exposure in particular, which was also the focus of recent World 
Health Organization mortality estimates. Source: Hamilton, 2014.42 

there is a strong convergence between the goals of low-
carbon development and environmental sustainability. 

4. Managing the transition 
The processes of economic change discussed in this report 
contain four sets of variables that standard economic 
models do not handle well, either individually or in 
combination: the processes of structural transformation, 
the dynamics of technological change and innovation, the 
local and global economic impact of growing climate risk, 
and the valuation of non-market outputs (such as better 
air quality), including the trade-off with market outputs.

There is growing evidence to suggest that such models 
tend to overestimate the costs of climate action and 
XQGHUHVWLPDWH�WKH�EHQHĆWV��<HW�HYHQ�UHFRJQLVLQJ�WKLV�ELDV��

the models suggest that growth and climate action can 
work together. In the short term, most economic models 
show that low-carbon pathways have higher initial rates 
of investment, which reduce current consumption, but 
have the potential to raise consumption in the medium- to 
ORQJ�WHUP��6RPH�HFRQRPLF�PRGHOV�WKDW�DOORZ�IRU�HIĆFLHQW��
ĆVFDOO\�QHXWUDO�UHF\FOLQJ�RI�FDUERQ�UHYHQXHV�WHQG�WR�VKRZ�
low-carbon policy (such as carbon pricing) only slightly 
reducing or actually increasing growth rates, even in the 
short run.49  

In the longer term, even so-called “general equilibrium” 
models (which rather unrealistically assume that 
HFRQRPLHV�RSHUDWH�DW�PRUH�RU�OHVV�SHUIHFW�HIĆFLHQF\�DW�
all times, and struggle to integrate the dynamic increasing 
returns associated with disruptive technological change), 
predict that the difference between global GDP in  

2
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low- and high-carbon scenarios by around 2030 is only 
DURXQG��å���50 Given how much the economy will have 
grown by then, that is not large: it is equivalent to reaching 
WKH�VDPH�OHYHO�RI�*'3��å���PRQWKV�ODWHU�51 Those 
models which have attempted to incorporate the impacts 
of climate change itself show, perhaps unsurprisingly, 
that global GDP could perform better in lower-carbon 
scenarios than in higher-carbon ones, as the costs of 
climate impacts in the latter grow over time.52  

Economic modelling also suggests that low-carbon policies 
will create employment opportunities in some sectors, 
while in others, they will be lost (or not created). But most 
models suggest that the overall effects, even of strong 
low-carbon policies, are small, generally around plus or 
PLQXV��å���RI�WRWDO�HPSOR\PHQW��7KH\�GHSHQG�SDUWO\�RQ�
the kinds of policies adopted: some analyses suggest that 
using carbon pricing revenues to cut other, distortionary 
taxes can lead to net growth in employment in some cases. 
Other models show small net losses. In both cases the 
impact of low-carbon policy is dwarfed by the much larger 
effects of macroeconomic and labour market policies, and 
changes in the structure of economies.53  

But the fact that in relation to the economy as a whole, 
the net employment impacts of low-carbon policies are 
small does not mean that they are unimportant. On the 
FRQWUDU\��LQ�VRPH�VHFWRUV��WKH�LPSDFW�RQ�MREV�LV�OLNHO\�WR�
EH�VLJQLĆFDQW�54 Employment in the coal sector, which is 
still relatively labour-intensive in developing countries 
but already highly mechanised in developed economies, 
ZLOO�DOPRVW�FHUWDLQO\�GHFOLQH�HYHQ�EH\RQG�WKH�MRE�
reductions that technological change would anyway cause. 
Employment in heavy and energy-intensive industrial 
sectors is also likely to be affected, as the shift to a low-
carbon economy would probably shrink the relative share 
of these industries in the economy over the long term.  
At the same time, the relative value of companies involved 
in the fossil fuel sector in general (oil and gas as well as 
coal) is likely to decline over time, as future demand falls. 

There is no doubt that this will create real challenges 
in countries where these sectors are important. 
Governments may need to support affected industrial 
sectors in developing new lower-carbon strategies, 
particularly to exploit the potential for technological 
innovation in products and processes.55 Owners of fossil 

fuel assets (including governments and pension funds), 
and public authorities dependent on tax revenues and 
royalties from these sectors, will need to develop long-
term transition strategies. These processes will be gradual, 
taking place over decades, but the earlier they are set in 
motion, the lower the costs will be. 

7KHUH�ZLOO�DOVR�EH�PDQ\�MRE�JDLQV��7KH�HYLGHQFH�VKRZV�
that investment in low-carbon energy sources and energy 
HIĆFLHQF\�LV�D�PDMRU�VRXUFH�RI�MRE�FUHDWLRQ��)RU�H[DPSOH��
the International Renewable Energy Agency (IRENA) 
estimates that almost 6 million people were directly 
employed in the renewable energy sector in 2012, 
including over 1.7 million in China.56 This is approaching 
the number of people employed in the coal industry.57  
As developed countries have adopted low-carbon 
measures, there has been a little-noticed but remarkable 
growth in employment in a wide range of businesses in the 
“low-carbon sector”.58 As the transition to a lower-carbon 
HFRQRP\�DFFHOHUDWHV��WKLV�SDWWHUQ�RI�MRE�FUHDWLRQ�DQG�
business expansion is likely to be replicated more widely. 

These relative shifts in employment between sectors will 
require active management by governments to ensure 
the political viability of a low-carbon transition. Explicit 
measures will need to be implemented to support and 
compensate workers displaced as a consequence of the 
shift towards a lower-carbon economy, and communities 
affected by industrial decline.59 These might include 
GLUHFW�ĆQDQFLDO�DVVLVWDQFH��UHWUDLQLQJ�DQG�UHVNLOOLQJ��DQG�
investment in community economic development.60  

6WUDWHJLHV�RI�WKHVH�NLQGV�WR�DFKLHYH�D�êMXVW�WUDQVLWLRQë��
tailored to different sectors in different countries, 
will need to be developed by governments at both the 
national and sub-national levels. More generally, it will be 
important for economic policies to encourage and support 
the redeployment of both labour and capital into new and 
growing sectors as others decline. Such policies, including 
those which stimulate open and competitive markets, are 
QRW�RQO\�JRRG�IRU�JURZWK��EXW�ZLOO�DOVR�VLJQLĆFDQWO\�UHGXFH�
WKH�FRVWV�RI�DGMXVWPHQW�WR�D�ORZ�FDUERQ�HFRQRP\��

“Just transition” strategies will also need to ensure that 
support is provided to low-income households affected 
by rising energy and resource prices. Higher prices are 
the likely consequence of two kinds of policies which the 
Commission argues will be essential for a low-carbon 
transition: the phase-out of fossil fuel subsidies, and the 
introduction of carbon pricing. The Commission fully 
UHFRJQLVHV�WKH�SROLWLFDO�GLIĆFXOWLHV�DVVRFLDWHG�ZLWK�VXFK�
policies. It is particularly sensitive to the challenges 
faced by low-income countries, given their more limited 
LQVWLWXWLRQDO�DQG�ĆQDQFLDO�UHVRXUFHV��DQG�WKH�XUJHQF\�RI�
addressing extreme poverty. 

However, the Commission is also encouraged by success 
stories in both developed and developing countries. 

The International Renewable 
Energy Agency (IRENA) 
estimates that almost 6 

million people were directly 
employed in the renewable 

energy sector in 2012.
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Ghana and Indonesia, for example, have succeeded in 
reducing fossil fuel subsidies by using part of the revenues 
released to provide conditional cash transfers and other 
IRUPV�RI�ĆQDQFLDO�DVVLVWDQFH�WR�ORZ�LQFRPH�KRXVHKROGV�61  
A number of countries and states, such as Sweden and 
British Columbia in Canada, have used the revenues from 
carbon pricing policies or other sources of expenditure to 
FRPSHQVDWH�KRXVHKROGV�DQG�WR�VXEVLGLVH�HQHUJ\�HIĆFLHQF\�
measures, which can help cut overall energy bills.62 

Social protection policies of these kinds designed to 
manage the transition to a lower-carbon economy in  
a fair way are integral components of the policy toolkit 
which governments will need. Experience in almost all 
countries which have been through a process of economic 
restructuring shows that it is the distributional impacts 
on those sectors and communities adversely affected 
by change which make them politically tough to carry 
WKURXJK��(YHU\�FRXQWU\�ZLOO�QHHG�WR�ĆQG�LWV�RZQ�FRQWH[W�
VSHFLĆF�VWUDWHJLHV�WR�PDQDJH�WKHVH�FRQVHTXHQFHV��

The transition to a lower-carbon economy will be 
SDUWLFXODUO\�GLIĆFXOW�IRU�ORZ�LQFRPH�FRXQWULHV�ZKRVH�
principal challenge remains the reduction of poverty. 
The Commission strongly believes that the developed 
world has an obligation to provide developing countries 
ZLWK�DGGLWLRQDO�ĆQDQFLDO��WHFKQLFDO�DQG�FDSDFLW\�EXLOGLQJ�
VXSSRUW�WR�HQDEOH�WKHP�WR�ĆQDQFH�ORZHU�FDUERQ�DQG�PRUH�
climate-resilient investment strategies. 

Developing countries will especially need support in 
ĆQDQFLQJ�FDSLWDO�LQWHQVLYH�ORZ�FDUERQ�DQG�FOLPDWH�
resilient infrastructure assets. This reinforces the need 
for good, predictable regulatory arrangements which 
FDQ�DWWUDFW�SULYDWH�FDSLWDO��DORQJVLGH�ćRZV�RI�ORQJ�
WHUP��FRQFHVVLRQDO��LQWHUQDWLRQDO�SXEOLF�FOLPDWH�ĆQDQFH��
,QWHUQDWLRQDO�FOLPDWH�ĆQDQFH�ćRZV�QHHG�WR�LQFUHDVH�
sharply if climate risk is to be reduced and developing 
countries are to achieve lower-carbon and more climate-
resilient development paths. The developed countries will 
need to set out a pathway to show how they will achieve 
their agreed goal of mobilising US$100 billion per year  
LQ�SXEOLF��DQG�SULYDWH�VHFWRU�ĆQDQFH�E\�������

5. Reducing climate risk 
The analysis conducted for the Commission suggests 
WKDW��LQ�PDQ\�RI�WKH�PRVW�FUXFLDO�ĆHOGV�RI�JURZWK�RYHU�
WKH�FRPLQJ���å���\HDUV��WKHUH�DUH�VLJQLĆFDQW�DFWLRQV�
and policies which can drive both strong economic 
SHUIRUPDQFH�DQG�UHGXFWLRQV�LQ�WKH�WUDMHFWRU\�RI�*+*�
emissions. But how far can emissions be reduced by 
these methods? Would this be enough to prevent what 
the international community has described as the risk of 
“dangerous” climate change? 63  

$QVZHULQJ�WKLV�TXHVWLRQ�UHTXLUHV��ĆUVW��DQ�LGHD�RI�WKH�
WUDMHFWRU\�RI�HPLVVLRQV�ZKLFK�ZRXOG�EH�FRQVLVWHQW�ZLWK�

the international goal of holding the average global 
temperature rise to no more than 2°C above pre-industrial 
times. The Intergovernmental Panel on Climate Change 
�,3&&�èV�UHYLHZ�RI�UHFHQW�HPLVVLRQ�SURMHFWLRQV�VXJJHVWV�
that if current trends continue, global emissions in 2030 
will be around 68 Gt CO

2
e, compared with around 50 

Gt CO
2
e today.64 To have a likely (more than two-thirds) 

chance of holding the average global temperature rise to 
2°C, the IPCC suggests that by 2030, global emissions 
should be no more than 42 Gt CO

2
e per year . That would 

require a reduction in emissions over the “base case” of 26 
Gt CO

2
e by 2030. 

To achieve this target, the carbon productivity of the 
ZRUOG�HFRQRP\��GHĆQHG�LQ�WHUPV�RI�86��RI�ZRUOG�RXWSXW�
tonnes of GHG emissions) would need to increase by 
DERXW��å���SHU�\HDU�XQWLO�������FRPSDUHG�ZLWK�D�KLVWRULF�
25-year trend of around 1% per year.65�,Q�����å������
the improvement in carbon productivity would need to 
DFFHOHUDWH�DJDLQ��WR�DURXQG��å���SHU�\HDU��WR�VWD\� 
on track.66 

Against this background, the Commission’s research 
programme has sought to calculate the emissions 
UHGXFWLRQV�ZKLFK�WKH�PRVW�VLJQLĆFDQW�PHDVXUHV�DQG�
actions set out in this report might have the potential 
to achieve by 2030, compared with the standard “base 
case”. All of the actions included in these calculations 
å�LQ�WKH�ĆHOGV�RI�XUEDQ�GHYHORSPHQW��ODQG�XVH�FKDQJH��
HQHUJ\�LQYHVWPHQW�DQG�VSHFLĆF�IRUPV�RI�LQQRYDWLRQ�LQ�
PDQXIDFWXULQJ�DQG�VHUYLFHV�å�KDYH�PXOWLSOH�HFRQRPLF�
EHQHĆWV��7KDW�LV��DOO�RI�WKHP�SURYLGH�EHQHĆWV�QRW�MXVW�
in terms of standard economic indicators, but in other 
welfare-enhancing factors, such as reductions in rural 
poverty, improvements in health from better air quality, 
ORZHU�XUEDQ�WUDIĆF�FRQJHVWLRQ�DQG�WKH�SURWHFWLRQ�RI�
ecosystem services. While some may have a small net cost 
considered in narrow economic terms, all can therefore 
make a strong claim to contribute to higher-quality 
growth. Another way of putting this is that governments, 
cities and businesses would have strong reasons to 
implement them even without consideration of their 
FOLPDWH�FKDQJH�EHQHĆWV��

In total, the emissions reductions estimated to be available 
from the principal measures and actions described in 
WKLV�UHSRUW�DGG�XS�WR���å���*W�&2

2
e, depending on 

the extent to which the measures are implemented 

“Just transition” strategies will 
also need to ensure that support 

is provided to low-income 
households affected by rising 

energy and resource prices.
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Figure 4
Good economic actions can take us most of the way to a 2°C path

Source: New Climate Economy analysis.67  

(see Figure 4). This range is equivalent to at least 50% 
and potentially up to 90% of the emissions reductions 
needed by 2030, as discussed above, for a two-thirds or 
better chance of keeping global average warming below 
2°C. It must be stressed that the high end of the range 
would require early, broad and ambitious implementation 
of those measures and actions. That, in turn, would 
require decisive policy change and leadership, and rapid 
learning and sharing of best practice, combined with 
strong international cooperation, particularly to support 
developing countries’ efforts. 

Calculations of this kind cannot be precise, which is why 
WKH�ĆJXUHV�FRPH�ZLWK�D�EURDG�UDQJH��7KH\�GHSHQG�RQ�
assumptions about what happens in the “base case”, how 

IDU�VSHFLĆF�NLQGV�RI�PHDVXUHV�FDQ�EH�LPSOHPHQWHG�DQG�DW�
what cost, the level of emissions they will generate, the 
underlying economic conditions (including growth rates 
and energy prices), and how rapidly technological changes 
PD\�RFFXU��7KH\�DOVR�GHSHQG�RQ�MXGJHPHQWV�RI�KRZ�WKH�
PXOWLSOH�HFRQRPLF�EHQHĆWV�RI�WKHVH�PHDVXUHV�DQG�DFWLRQV�
VKRXOG�EH�YDOXHG��%XW�ZLWK�DOO�WKHVH�FDYHDWV��WKH�ĆJXUHV� 
do provide an indication of the scale of reductions  
potentially available. 

2Q�WKHLU�RZQ��WKHVH�PHDVXUHV�ZRXOG�QRW�EH�VXIĆFLHQW�WR�
achieve the full range of emissions reductions likely to be 
needed by 2030 to prevent dangerous climate change. 
But this report has not sought to examine every currently 
available option for emissions reduction.  
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Most of the economic models which have attempted to 
estimate the net costs of achieving a likely 2°C pathway 
VXJJHVW�WKDW�WKH\�DUH�UHODWLYHO\�VPDOO��DPRXQWLQJ�WR��å���
of GDP by 2030.68 They are almost certainly outweighed 
by the future economic damages associated with warming 
of more than 2°C that they would avoid. Still, the likelihood 
that actions with net costs will be needed suggests that 
investment in R&D on key technologies such as CCS 
should be scaled up considerably today. 

The areas on which this report focuses involve the 
fundamental drivers of both growth and emissions over 
the long term. The low-carbon transition will not end in 
2030. Much deeper reductions will be required in later 
years, to take global emissions down to less than 20 Gt 
CO

2
e by 2050 and near zero or below in the second half 

of the century.  The measures and actions proposed in this 

By the second half of the 2020s, technological change will 
almost certainly have led to new possibilities not known 
today. Thus, it is more or less impossible to estimate the 
HFRQRPLF�FRVWV�DQG�EHQHĆWV�RI�DOO�WKH�DGGLWLRQDO�HPLVVLRQV�
reductions which may be required by 2030.

But it is clear that achieving the total mitigation needed 
may require actions with net economic costs. Buildings will 
KDYH�WR�EH�PRUH�GHHSO\�UHWURĆWWHG�ZLWK�HQHUJ\�HIĆFLHQF\�
PHDVXUHV�WKDQ�FRXOG�EH�MXVWLĆHG�RWKHUZLVH��&RDO��DQG�JDV�
ĆUHG�SRZHU�VWDWLRQV�ZLOO�KDYH�WR�EH�UHWLUHG�HDUO\��RU�ĆWWHG�
with carbon capture and storage (CCS) technology whose 
sole purpose is the reduction of greenhouse gas emissions. 
Industrial, agricultural and transport emissions will need 
stronger reductions. These costs will be the “pure” costs  
RI�UHGXFLQJ�VHYHUH�FOLPDWH�ULVN��MXVWLĆDEOH�RQO\�IRU� 
that reason. 

The research undertaken for the Commission has sought  

to arrive at some broad, preliminary estimates of the  

scope for countries to undertake reforms and investments 

WKDW�DUH�OLNHO\�WR�\LHOG�VLJQLĆFDQW�HFRQRPLF��KHDOWK�DQG�

RWKHU�EHQHĆWV��ZKLOH�DOVR�KHOSLQJ�FXUE�JUHHQKRXVH�JDV�

emissions. It draws upon a survey of relevant technical 

literature to arrive at monetary estimates of the  

PXOWLSOH�EHQHĆWV�SHU�WRQQH�RI�&2
2
 abated, related  

WR�WKH�IROORZLQJ�DFWLRQV�

• Improved health due to lower local air pollution 

resulting from reductions in coal use; 

• 5XUDO�GHYHORSPHQW�EHQHĆWV�IURP�EHWWHU�ODQG�

management practices as well as forest restoration, 

afforestation and measures to restore degraded land 

linked to REDD+; 

• %HQHĆWV�IURP�UHGXFHG�YRODWLOLW\�RI�HQHUJ\�SULFHV�GXH�

to lower use of fossil fuels; and

• %HQHĆWV�IURP�UHGXFHG�DLU�SROOXWLRQ��DYRLGHG�DFFLGHQWV��

and congestion due to shifts in transport modes – from 

driving to walking, cycling and public transport.70  

The results are presented by adjusting the Marginal 

Abatement Cost Curve (MACC) developed by McKinsey 

& Company.71 Each of the blue bars in Figure 5 shows 

the estimated incremental cost in 2030, relative to the 

high-carbon alternative, of abating an extra tonne of 

CO
2
�WKURXJK�D�VSHFLĆF�WHFKQLTXH�RU�DFWLRQ��DQG�WKH�WRWDO�

technical abatement potential it offers. The incremental 

cost estimate per tonne in 2030 is based on the difference 

in operating and annualised capital costs between the low- 

and high-carbon alternatives, net of any potential savings 

associated with the shift to low-carbon. 

Box 1
Quantifying multiple benefits and emission reduction potential from low-carbon actions

7KH�UHG�EDUV�VKRZ�WKH�DGGLWLRQDO�FR�EHQHĆWV�DVVRFLDWHG�

ZLWK�YDULRXV�DEDWHPHQW�RSWLRQV��VXFK�DV�WKH�KHDOWK�EHQHĆWV�

from reduced local air pollution. The original McKinsey cost 

FXUYH�LV�LQYHUWHG��VR�WKDW�PHWKRGV�ZLWK�QHW�EHQHĆWV�DSSHDU�

above the axis and those with net costs below, and the value 

RI�WKH�PXOWLSOH�EHQHĆWV�LV�LQFOXGHG�ZKHUH�UHOHYDQW��7KXV��WKH�

FKDUW�EHFRPHV�D�êPDUJLQDO�DEDWHPHQW�EHQHĆWV�FXUYHë��

The curve shows that not only are there many abatement 

RSWLRQV�WKDW�FUHDWH�QHW�EHQHĆWV�LQ�QDUURZ�HFRQRPLF�WHUPV��

but there are many more – and the economic welfare 

JDLQ�EHFRPHV�VLJQLĆFDQWO\�ODUJHU�å�RQFH�FR�EHQHĆWV�

are included. A number of options with net costs in the 

êQDUURZë�VHQVH�EHFRPH�QHW�EHQHĆWV�ZKHQ�FR�EHQHĆWV�

are taken into account, such as reduced deforestation, 

recycling of new waste, and offshore wind. For energy-

HIĆFLHQF\�RSWLRQV��WKH�LQFOXVLRQ�RI�FR�EHQHĆWV�FDQ�DV� 

PXFK�DV�WULSOH�WKH�RYHUDOO�EHQHĆW��

7KH�TXDQWLĆFDWLRQ�RI�FR�EHQHĆWV�XQGHUWDNHQ�KHUH�LV�

RI�DQ�H[SORUDWRU\�QDWXUH��7KH�FRYHUDJH�RI�FR�EHQHĆWV�

is incomplete, and various implementation issues have 

not been taken into account. The approach does not 

incorporate transaction costs, nor does it attempt to 

show how different sequencing or combinations of 

measures might give better overall results. However, it 

does provide a directional sense of which measures might 

be more attractive and cost-effective, as well as their 

rough contribution to meeting 2030 abatement goals. The 

analysis strengthens the case that policy-makers have a 

broad array of reform and investment options to further 

economic welfare while abating GHG emissions. This 

analysis may be particularly helpful for highlighting options 

ZKHUH�QDUURZO\�GHĆQHG�HFRQRPLF�EHQHĆWV�DUH�ORZ�RU�

QHJDWLYH��EXW�ZKHUH�WKH�FR�EHQHĆWV�DUH�VLJQLĆFDQW��
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Marginal abatement benefits curve for 2030

Source: New Climate Economy analysis.72 

report would help countries lay the groundwork by 2030 
å�LQ�XUEDQ�SROLF\�DQG�GHVLJQ��ODQG�XVH��HQHUJ\�V\VWHPV��
HFRQRPLF�SROLF\��ĆQDQFH�DQG�WHFKQRORJLFDO�LQQRYDWLRQ�å�WR�
facilitate further climate action from 2030 onward. 

6. Leadership 
The case for acting to drive growth and climate risk 
reduction together is very strong. But time is not on the 
world’s side. The next 10-15 years will be critical. 

0DMRU�VKLIWV�LQ�WKH�VWUXFWXUH�RI�HFRQRPLHV�DUH�QRW�
unprecedented. Over the last 30 years, many developed 

and developing countries have undergone structural 
economic transformations. The evidence suggests that 
both well-functioning markets and well-governed public 
institutions are vital. Public debate, broad political support 
and thriving civil society organisations can make a huge 
difference to the chances of success.

The role of businesses in this transition is particularly 
important. Many companies, of all sizes in all countries, 
have already begun to move onto low-carbon and climate-
resilient paths. Many of those that have gone furthest have 
found the outcomes powerfully positive for their “bottom 
lines”, reducing input costs, stimulating innovation and 
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helping to address other risks.73 Many business actions 
require government regulation or incentives to make them 
IHDVLEOH�å�EXW�LW�LV�LQFXPEHQW�RQ�UHVSRQVLEOH�FRPSDQLHV�WR�
support the adoption of those policy frameworks, rather 
than oppose them, as is often the case. Many companies 
have made progress in reporting on their environmental 
and social impacts. But such reporting remains optional 
and in many cases partial. It now needs to be standardised 
DQG�LQWHJUDWHG�LQWR�FRUH�ĆQDQFLDO�UHSRUWLQJ�UHTXLUHPHQWV��

This needs to be part of a more comprehensive reframing 
of the rules and norms of economic life. The metrics 
ZKLFK�JRYHUQPHQWV��EXVLQHVVHV��ĆQDQFH�LQVWLWXWLRQV�
and international organisations use to assess their 
performance, and the risks to which they are exposed, 
need routinely to incorporate a more sophisticated 
understanding of how economic and business outcomes 
relate to environmental impact.74  

Above all, a global transition to a low-carbon and climate-
resilient development path will need to be underpinned 
by an international agreement committing countries to 
this collective economic future. Such an agreement could 
act as a powerful macroeconomic instrument, reinforcing 
domestic policy and sending a strong and predictable 
signal to businesses and investors about the future 
direction of the global economy. The signalling effect 
of such an agreement would be valuably increased if it 
included a long-term goal to reduce net GHG emissions to 
near zero or below by the second half of this century.75 The 
agreement must be equitable, and developed countries 
PXVW�SURYLGH�VWURQJ�FOLPDWH�ĆQDQFH�WR�GHYHORSLQJ�
countries, for adaptation, mitigation and capacity-building.

 

Each chapter of this report makes recommendations in 
VSHFLĆF�DUHDV�RI�SROLF\�DQG�DFWLRQ��VHYHUDO�DUH�LQFOXGHG�LQ�
the summaries in Part II. The recommendations have been 
distilled into a 10-point Global Action Plan, presented in 
Part III. 

The wealth of evidence presented by this report shows 
that there is now huge scope to meet countries’ economic 
and social goals while also reducing climate risk. Economic 
leaders have a remarkable opportunity to achieve better 
growth and a better climate.
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1. Cities
Cities are crucial to both economic growth and climate 
action. Urban areas are home to half the world’s 
population, but generate around 80% of global economic 
output,1  and around 70% of global energy use and energy-
related GHG emissions.2  Over the next two decades, 
nearly all of the world’s net population growth is expected 
WR�RFFXU�LQ�XUEDQ�DUHDV��ZLWK�DERXW�����PLOOLRQ�SHRSOH�å�
FORVH�WR�WKH�SRSXODWLRQ�RI�6WRFNKROP�å�DGGHG�HDFK�ZHHN�3  
By 2050, the urban population will increase by at least 2.5 
billion, reaching two-thirds of the global population.4 

The stakes for growth, quality of life and carbon emissions 
could not be higher. The structures we build now, including 
roads and buildings, could last for a century or more, 
VHWWLQJ�WKH�WUDMHFWRU\�IRU�JUHHQKRXVH�JDV�HPLVVLRQV�DW� 
a critical time for reining these in. 

Given the long-lived nature of urban infrastructure, the 
way in which we build, rebuild, maintain and enhance 
the world’s growing cities will not only determine their 
economic performance and their citizens’ quality of life;  
LW�PD\�DOVR�GHĆQH�WKH�WUDMHFWRU\�RI�JOREDO�*+*�HPLVVLRQV�
for much of the rest of the century. This chapter takes 
stock of cities’ increasing contribution to both economic 
growth and climate change, examines the dominant 
patterns of development today, and presents an 
alternative pathway, as well as the policies needed to 
support and scale it up.

We focus in particular on three categories of cities:

• Emerging Cities are 291 rapidly expanding middle-
income, mid-sized cities in China, India and other 
HPHUJLQJ�HFRQRPLHV��ZLWK�SRSXODWLRQV�RI��å���
PLOOLRQ��DQG�SHU�FDSLWD�LQFRPHV�RI�86������å��������

• Global Megacities�DUH����PDMRU�NQRZOHGJH���VHUYLFH��
and trade-based urban hubs with populations above 
10 million and per capita incomes over US$2,000, 
LQFOXGLQJ�FDSLWDO�FLWLHV�VXFK�DV�/RQGRQ��%HLMLQJ� 
and Tokyo.

• Mature Cities are 144 prosperous, established, 
mid-sized cities in developed countries, with per 
capita incomes above US$20,000, such as Stuttgart, 
Stockholm and Hiroshima.

Research carried out for the Commission shows that, 
on current trends, these cities combined will account 
for 60% of global GDP growth between now and 2030. 
They will account for close to half of global energy-
related GHG emissions. Some 300 emerging cities, with 
populations between 1 million and 10 million, will account 
for over half of this growth. The question for mayors, as 
ZHOO�DV�IRU�SROLF\�PDNHUV�LQ�HFRQRPLFV��ĆQDQFH��XUEDQ�

planning and environmental ministries, is how to plan 
urban development in a way that improves economic 
performance and quality of life while reducing  
GHG emissions. 

A large share of urban growth around the world involves 
unplanned, unstructured urban expansion, with low 
densities and high rates of car use. If current development 
trends were to continue, the global area of urbanised land 
could triple from 2000 to 2030,5  the equivalent to adding 
an area greater than the size of Manhattan every day. At 
the same time, the number of cars could double, from 1 
billion today to 2 billion.6  

7KLV�VSUDZOLQJ�SDWWHUQ�RI�H[SDQVLRQ�KDV�PDMRU�FRVWV��,W�FDQ�
double land used per housing unit, increase the costs of 
SURYLGLQJ�XWLOLWLHV�DQG�SXEOLF�VHUYLFHV�E\���å����RU�PRUH��
DQG�LQFUHDVH�PRWRU�WUDYHO�DQG�DVVRFLDWHG�FRVWV�E\���å
50%.7  In fast-growing low- and middle-income countries, 
sprawled patterns can actually double or triple many 
costs, because they often have to import construction 
equipment. Sprawl also results in greater congestion, 
DFFLGHQW�DQG�DLU�SROOXWLRQ�FRVWV��ORFNV�LQ�LQHIĆFLHQWO\�KLJK�
levels of energy consumption, and makes it harder to 
LPSOHPHQW�PRUH�HIĆFLHQW�PRGHOV�RI�ZDVWH�PDQDJHPHQW�
and district heating.  

New modelling for this report shows that the incremental 
external costs of sprawl in the United States are 
about $400 billion per year, due to increased costs of 
providing public services, higher capital requirements for 
infrastructure, lower overall resource productivity, and 
accident and pollution damages.8  Costs can be even more 
acute in rapidly urbanising countries where resources 
are more limited. In China, urban sprawl has reduced 
productivity gains from agglomeration and specialisation, 
and led to much higher levels of capital spending than 
necessary to sustain growth.9  Research from 261 
Chinese cities in 2004, for example, suggested that  
labour productivity would rise by 8.8% if employment 
density doubled.10  

New analysis reviewed by the Commission shows 
that even in this context, cities around the world have 
VLJQLĆFDQW�RSSRUWXQLWLHV�LQ�WKH�QH[W��å���\HDUV�WR�

If current development trends 
were to continue, the global area 

of urbanised land could triple from 
2000 to 2030.

PART II: CHAPTER SUMMARIES
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boost resource productivity and reduce GHG emissions 
through economically attractive investments in the 
buildings, transport and waste sectors. However, without 
broader structural shifts in urban design and transport 
V\VWHPV��WKH�EHQHĆWV�RI�WKRVH�PHDVXUHV�ZRXOG�TXLFNO\�EH�
overwhelmed by the impacts of sustained economic and 
population expansion under business-as-usual patterns. 
In fast-growing Emerging Cities in particular, the evidence 
suggests energy savings and emission reductions could be 
erased within seven years or less.11  

Thus, to unlock a new wave of sustained, long-term urban 
productivity improvements, we need a systemic shift to 

Figure 6

Energy and emissions vary widely between cities with similar income levels, depending on past 
infrastructure and planning decisions: Atlanta vs. Barcelona

Source: Bertaud and Richardson, 2004.12 

more compact, connected and coordinated development. 
Cities that meet these criteria are more productive, 
socially inclusive, resilient, cleaner, quieter and safer.  
7KH\�DOVR�KDYH�ORZHU�*+*�HPLVVLRQV�å�D�JRRG�H[DPSOH�
RI�WKH�EHQHĆWV�RI�SXUVXLQJ�HFRQRPLF�JURZWK�DQG�FOLPDWH�
change mitigation together. Figure 6, for example, 
contrasts the land use and GHG implications of urban 
development patterns followed in the US city of Atlanta 
and in Barcelona, Spain. 

1.1 A better model for urban development
The alternative to unplanned, unstructured urban 
H[SDQVLRQ�LV�D�PRUH�HIĆFLHQW�XUEDQ�GHYHORSPHQW�PRGHO��
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based on managed growth which encourages higher 
densities, mixed-use neighbourhoods, walkable local 
HQYLURQPHQWV��DQG�å�LQ�*OREDO�0HJDFLWLHV�DQG�0DWXUH�
&LWLHV�å�WKH�UHYLWDOLVDWLRQ�DQG�UHGHYHORSPHQW�RI�XUEDQ�
FHQWUHV�DQG�EURZQĆHOG�VLWHV��FRPSOHPHQWHG�E\�JUHHQ�
spaces. This model prioritises high-quality public 
transport systems to make the most of compact urban 
forms and to reduce car dependence and congestion. 
,W�DOVR�ERRVWV�UHVRXUFH�HIĆFLHQF\�WKURXJK�êVPDUWHUë�
utilities and buildings. It has the potential to reduce urban 
infrastructure capital requirements by more than US$3 
trillion over the next 15 years.13  Fast-growing Emerging 
Cities and small urban areas have a particularly important 
opportunity to adopt this model from the outset, learning 
from others’ experience.  

Shifting towards this alternative model would unlock 
VLJQLĆFDQW�PHGLXP��WR�ORQJ�WHUP�HFRQRPLF�DQG�VRFLDO�
EHQHĆWV��,W�ZRXOG�ERRVW�LQIUDVWUXFWXUH�SURGXFWLYLW\�
through the agglomeration effects of greater density, 
improve air quality, and deliver substantial cost savings 
in the transport sector. Estimates for the United States 
suggest that transit-oriented urban development could 
reduce per capita car use by 50%, reducing household 
expenditures by 20%.14��$W�VLJQLĆFDQWO\�ORZHU�IXHO�SULFHV��
sprawling Houston spends about 14% of its GDP on 
transport compared with 4% in Copenhagen and about  
7% in many Western European cities. (Notably, Houston  
is now making ambitious efforts to overcome the legacy  
of sprawl through urban renewal and sustained 
investment in public transport systems.)15   

Adopting a compact, transit-oriented model in the world’s 
largest 724 cities, new analysis for the Commission 
shows, could reduce GHG emissions by up to 1.5 billion 
tonnes CO

2
e per year by 2030, mostly by reducing 

SHUVRQDO�YHKLFOH�XVH�LQ�IDYRXU�RI�PRUH�HIĆFLHQW�WUDQVSRUW�
modes. While achieving such savings would require 
transformative change, it would lay the foundation for 
even greater, sustained resource savings and emission 
reductions over the following decades.

,Q�IDFW��VXFK�D�VKLIW�LV�DOUHDG\�KDSSHQLQJ��5H�GHQVLĆFDWLRQ�
is taking place in cities as diverse as London, Brussels, 
7RN\R��+DPEXUJ��1DJR\D�DQG�%HLMLQJ��0RUH�WKDQ�����
cities have implemented bus rapid transit (BRT) systems, 
which can carry large numbers of passengers per day 
at less than 15% of the cost of a metro.16  The BRT in 
Bogotá, Colombia, for example, carries up to 2.1 million 
passengers per day, complemented by a citywide network 
of bicycle paths that connect residents to public transport, 
community spaces and parks.17  China will have 3,000km 
of urban rail networks by 2015.18  Nearly 700 cities had 

ELNH�VKDULQJ�VFKHPHV�DW�WKH�HQG�RI�������XS�IURP�ĆYH� 
in 2000.19 

From Copenhagen, to Hong Kong, to Portland, Oregon, 
in the US, cities are also showing how they can build 
prosperity, improve air quality, reduce GHG emissions 
all at once through more compact, connected and 
coordinated urban growth models. Stockholm reduced 
emissions by 35% from 1993 to 2010 while growing 
its economy by 41%, one of the highest growth rates in 
Europe.20  &XULWLED�LV�RQH�RI�WKH�PRVW�DIćXHQW�FLWLHV�LQ�
Brazil, but has 25% lower per capita GHG emissions and 
30% lower fuel consumption than the national average 
due to its groundbreaking approach to integrated land  
use and transport planning.21   

1.2 A strategic approach to managing urban 
growth at national level 

Countries need to prioritise better-managed urban 
development and increased urban productivity as key 
drivers of growth and climate goals. This is especially the 
case for countries with rapidly urbanising populations, as 
current institutional arrangements often result in urban 
development being driven by other national priorities. 
Here, coordination and cooperation between national  
and regional governments and city leaders is essential.

6HYHUDO�FRXQWULHV�DUH�DOUHDG\�PDNLQJ�PDMRU�SROLF\� 
changes to promote more compact, mixed-use land 
development, contain urban sprawl, maximise resource 
HIĆFLHQF\��DQG�FXUWDLO�WKH�QHJDWLYH�H[WHUQDOLWLHV�RI�
pollution, congestion and CO

2
�HPLVVLRQV��$�KLJK�SURĆOH�

example is China’s New National Urbanisation Plan,  
which places urban policy at the heart of Chinese  
decision-making.22 

The Commission urges all countries to develop national 
urbanisation strategies in conjunction with city 
governments, with cross-departmental representation 
and assigned budgets, overseen by the centre of 
government and/or Ministry of Finance. They should 
DOVR�SURYLGH�JUHDWHU�ĆVFDO�DXWRQRP\�IRU�FLWLHV��SRWHQWLDOO\�
linked to economic, social and environmental performance 
benchmarks, and consider setting up a special-purpose 
ĆQDQFLQJ�YHKLFOH�DW�WKH�QDWLRQDO�OHYHO�WR�VXSSRUW�FLWLHVè�
efforts to become more compact, connected and 
coordinated, with appropriate private-sector participation. 
Existing infrastructure funding should be redirected to 
support this transition.

1.3 Stronger policies and institutions to  
drive compact, connected and coordinated 
urban development 
Building better, more productive cities is a long-term 
MRXUQH\��,W�UHTXLUHV�SHUVLVWHQFH�LQ�VHYHUDO�NH\�DUHDV�WR�
shift away from business-as-usual urban expansion, 
with countries, regions and cities working together. As 
D�ĆUVW�VWHS��FLWLHV�VKRXOG�VHL]H�VRPH�RI�WKH�QXPHURXV�

China will have 3,000km of urban 
rail networks by 2015.
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opportunities available to boost resource productivity 
in the short- to medium term, in sectors as diverse as 
buildings, transport and waste management. The evidence 
suggests that these smaller steps could build momentum 
for broader, longer-term reform, especially in capacity-
constrained cities.

To drive the broader structural transformation of cities, 
governments should prioritise strengthening strategic 
planning at the city, regional and national levels, with a 
focus on improved land use and integrated multi-modal 
transport infrastructure. Only about 20% of the world’s 
150 largest cities have even the basic analytics needed for 
low-carbon planning.23  These efforts should be supported 
by regulatory reform to promote higher-density, mixed-
XVH��LQĆOO�GHYHORSPHQW��DQG�QHZ�PHDVXUHV�VXFK�DV�HIĆFLHQW�
parking practices. 

It is also crucial to change transport incentives. The 
Commission recommends that governments reform  
fuel subsidies and introduce new pricing mechanisms 
such as road user charges to reduce and eventually 
eliminate incentives to fossil-fuelled vehicle use.  
They should also consider charges on land conversion  
and dispersed development, and measures that place 
a higher price on land than on buildings such as land 
taxes and development taxes. These reforms can raise 
revenue to invest in public transport and transit-oriented 
development. 

,Q�DGGLWLRQ��WKHUH�LV�D�QHHG�IRU�QHZ�PHFKDQLVPV�WR�ĆQDQFH�
upfront investments in smarter urban infrastructure and 
technology, such as greater use of land value capture, 
PXQLFLSDO�ERQG�ĆQDQFLQJ��DQG�LQYHVWPHQW�SODWIRUPV�WR�
prepare and package investments to attract private- 
sector capital. This should be complemented by more 
effective and accountable city-level institutions. The 
chapter discusses these topics in detail. 

1.4 The role of the international community
The international community also has a key role to play in 
fostering better-managed urban growth, both by building 
and sharing knowledge about best practices, and by 
VWHHULQJ�ĆQDQFH�WRZDUGV�FRPSDFW��FRQQHFWHG� 
and coordinated urbanisation, and away from sprawl. 

The Commission recommends developing a Global 
Urban Productivity Initiative to promote and assist in 
the development of best practices in boosting urban 
productivity and support countries’ and cities’ own 
efforts. The initiative should: build on the existing work 
of key international organisations already working in this 
ĆHOG��LQFOXGLQJ�FLW\�QHWZRUNV�VXFK�DV�&���DQG�,&/(,�å�
Local Governments for Sustainability,24  and involve rapidly 
urbanising countries, mayors and business leaders. Key 
activities could include reviewing institutional options 
for systematic collection of city-level data, developing 
urbanisation scenarios and best practice guidance, 

creating an international standard for integrated municipal 
accounting, and targeted capacity-building. 

In addition, a global city creditworthiness facility should 
be set up to help cities develop strategies to improve 
WKHLU�êRZQ�VRXUFHë�UHYHQXHV�DQG��ZKHUH�VRYHUHLJQ�
governments allow it, increase their access to private 
capital markets. Only 4% of the 500 largest cities in 
developing countries are now deemed creditworthy in 
LQWHUQDWLRQDO�ĆQDQFLDO�PDUNHWV��HYHU\�86���VSHQW�WR�
correct this can leverage more than US$100 in private-
VHFWRU�ĆQDQFH�25  The new facility should build on and 
scale-up the existing programme of the World Bank, and 
assist cities in both developing and developed countries.  

Finally, it is crucial that multilateral development banks 
�0'%V��UDSLGO\�SKDVH�RXW�WKH�ĆQDQFLQJ�RI�LQYHVWPHQWV�
that lock in unstructured, unconnected urban expansion. 
The banks should work with client and donor countries 
to redirect overseas development assistance and 
FRQFHVVLRQDO�ĆQDQFH�WRZDUGV�VXSSRUWLQJ�LQWHJUDWHG�
citywide urban strategies and investment in smarter 
infrastructure and new technology. Greater consideration 
should also be given to redirecting overall MDB funding to 
account for the growing importance of cities in economic 
development in rapidly urbanising countries, as well as the 
scaling-up of support to help cities prepare and package 
urban infrastructure investments. 

2. Land use
Rapid global population growth, urbanisation, rising 
incomes and resource constraints are putting enormous 
pressure on land and water resources used by agriculture 
and forests, which are crucial to food security and 
livelihoods. Roughly a quarter of the world’s agricultural 
land is severely degraded,26  and forests continue to be 
cleared for timber and charcoal, and to use the land for 
crops and pasture.27  Key ecosystem services are being 
compromised, and the natural resource base is becoming 
less productive. At the same time, climate change is posing 
HQRUPRXV�FKDOOHQJHV��LQFUHDVLQJ�ERWK�ćRRG�DQG�GURXJKW�
risk in many places, and altering hydrological systems and 
seasonal weather patterns.

Agriculture, forestry and other land use (AFOLU) 

also account for a quarter of global GHG emissions.28  
Deforestation and forest degradation are responsible for 
about 11% of global GHGs, net of reforestation;29  the 
world’s total forest land decreased by an average of 5.2 
million ha per year over 2000-2010.30  Emissions from 
agriculture include methane from livestock, nitrous oxide 
from fertiliser use, and carbon dioxide (CO

2
) from tractors 

and fertiliser production (see Figure 7). 

Those factors combined make agriculture and forests  

top-priority sectors for climate policy, particularly in 
tropical countries, which often include substantial areas 
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Figure 7
Global AFOLU greenhouse gas emissions by sub-sector, 2010.

Source: World Resources Institute analysis based on UNEP, 2012; FAO, 2012; EIA, 2012; IEA, 2012; and Houghton, 2008,  
with adjustments.31 * Land Use, Land-Use Change and Forestry (LULUCF)

of carbon-rich forest. They are also crucial to many 
GHYHORSLQJ�HFRQRPLHV��LQ�FRXQWULHV�LQ�WKH�86����å������
per capita GDP range (2005$), many of them in Asia, 
the World Bank found agriculture was 20% of GDP on 
average; in sub-Saharan Africa, it was 34%, and accounted 
for almost two-thirds of employment and a third of GDP 
JURZWK�LQ�����å�����32  Globally, 70% of the poorest 
people live in rural areas and depend on agriculture for 
their livelihoods, mostly in the tropics.33 

Developing countries are also where more than 80% 
of the global demand growth for agricultural and forest 
products will occur over the next 15 years.34  By 2050, the 
world’s farms will need to produce 70% more calories than 
in 2006, mainly due to population growth, rising incomes 
and changing diets in developing countries.35  Meeting this 
new demand will be critical to growth, food security and 
poverty alleviation; it will also create huge opportunities 
IRU�EXVLQHVVHV�å�IURP�VPDOO�IDUPV�DQG�ORFDO�EXVLQHVVHV��WR�
multinationals. How this demand is met will be critical to 
climate outcomes.

2.1 Supply-side measures in agriculture
7KH�ê*UHHQ�5HYROXWLRQë�å�D�PXOWL�GHFDGH�HIIRUW�WR�
PRGHUQLVH�IDUPLQJ�LQ�WKH�GHYHORSLQJ�ZRUOG�å�ERRVWHG�
crop yields by developing high-yield grain varieties and 
sharply increasing the use of agricultural inputs (irrigation 
water, fertilisers). Many of the measures needed today are 
PRUH�ORFDWLRQ�VSHFLĆF��DGGUHVVLQJ�LVVXHV�VXFK�DV�GURXJKW��
ćRRGV��SHVWV�DQG�VDOWZDWHU�LQWUXVLRQV��7KHUH�DUH�DOUHDG\�
promising innovations, such as “Scuba rice”, which can 
withstand submersion in water, a common situation as 
ćRRGV�LQFUHDVH�LQ�6RXWK�DQG�6RXWKHDVW�$VLD��7KH�YDULHW\�
was introduced in India in 2008 and has since been 
adopted by 5 million farmers in the region. 36 

)RU�PDMRU�FHUHDO�FURSV��WKH�UHVHDUFK�VXSSRUWHG�E\�
the Consultative Group on International Agricultural 
Research (CGIAR), a US$1 billion-a-year global 
partnership, will be invaluable. Public-sector support in 
individual countries is also crucial, particularly for rice 
DQG�êRUSKDQ�FURSVë�å�VRPH�VWDUFK\�URRW�FURSV��YHJHWDEOHV��
OHJXPHV��HWF��å�WKDW�KDYH�OLWWOH�JOREDO�PDUNHW�YDOXH�EXW�DUH�

*
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local dietary staples. Yet in 2008, governments only spent 
86����ELOOLRQ�RQ�DJULFXOWXUDO�5	'�å�LQFOXGLQJ�86������
billion (2005 PPP) in developing and emerging economies. 
Private-sector funding added another US$18 billion (2005 
PPP), primarily in developed countries.37  

There is considerable scope to increase funding for 
agricultural R&D to increase productivity and resilience, 
whether through multilateral, regional or national 
institutions. The Commission recommends that bilateral 
donors, foundations and national governments in 
GHYHORSLQJ�FRXQWULHV�FROOHFWLYHO\�GRXEOH�WKH�ĆQDQFLQJ�
of crop, livestock and agroforestry R&D in developing 
countries, from US$15 billion in 2008 to US$30 billion  
in 2030.

One way to free up funds for R&D is to reduce input 
subsidies (mainly for fertiliser and water). Agricultural 
subsidies in China rose to US$73 billion in 2012, or 9% 
of agricultural output;38  India provided roughly US$28 
billion in input subsidies to nitrogenous fertilisers and 
electricity for pumping agricultural water in 2010.39  
OECD country governments paid farmers US$32 billion 
based on input use in 2012.40  Many countries subsidise 
inputs to try to boost productivity, but they can also lead 
to waste and environmental damage. 

Governments should phase out direct agricultural 
input subsidies, and redirect the savings to pay for 
the provision of social goods and provide more direct 
support to low-income farmers. This would incentivise 
better, more targeted input use, reduce associated 
pollution and GHG emissions, and save farmers money, 
since they pay for inputs even if they are subsidised. 
Potential GHG emission reductions of 200 million tonnes 
of CO

2
H�SHU�\HDU�KDYH�EHHQ�HVWLPDWHG�IURP�PRUH�HIĆFLHQW�

use of fertilisers in China alone,41  and close to 100 million 
tonnes of CO

2
H�SHU�\HDU�IURP�PRUH�HIĆFLHQW�XVH�RI�ZDWHU�

in India.42 

Halting and reversing land degradation should also be a 
priority. About one-quarter of agricultural land globally is 
now severely degraded.43  Case studies in China, Ethiopia, 
Mexico, Uganda, Rwanda, Chile and Indonesia found land 
GHJUDGDWLRQ�GHFUHDVHG�SURGXFWLYLW\�E\��å���SHU�\HDU�44  
Well-tested practices can add organic matter to the soil 
DQG�FRQWURO�ZDWHU�UXQRII��MRLQWO\�LPSURYLQJ�ZDWHU�UHWHQWLRQ�
and soil fertility, and increasing carbon storage in soils, 
plants and trees.  

The Commission recommends that government  
and their development partners commit to  
restoring 150 million ha of degraded agricultural  
land through scaled-up investment and adoption  
of landscape-level approaches. 

Such approaches consider ecosystems, resource use 
and human activities across the broader landscape, not 
MXVW�IDUP�E\�IDUP��7KH\�DOVR�W\SLFDOO\�LQYROYH�SODQWLQJ�
trees on farms and/or restoring and protecting forested 
areas around farms. They can be large-scale and capital-
intensive, or more narrowly targeted, introducing  
a handful of proven techniques.

7KH�����å�����/RHVV�3ODWHDX�SURMHFWV�LQ�&KLQD��ZKLFK�
mobilised US$491 million in funding and curbed soil 
erosion on nearly 1 million ha, are a shining example of 
ODUJH�VFDOH�HIIRUWV��VHH�)LJXUH�����7KH�SURMHFWV�IRFXVHG�RQ�
KDOWLQJ�WKH�DFWLYLWLHV�WKDW�OHG�WR�GHJUDGDWLRQ�å�LQ�SDUWLFXODU�
planting on steep slopes, tree-cutting, and free-range 
grazing of goats; introduced heavy equipment to build 
wider and sturdier terraces for grain cultivation, and 
encouraged farmers to plant trees and to allow marginal 
ODQG�WR�JURZ�ZLOG�DJDLQ��7KH�SURMHFWV�VKDUSO\�LQFUHDVHG�
grain yields and lifted more than 2.5 million people out  
of poverty. Soil carbon storage also increased, mostly  
due to the restoration of forests and grassland.45  The 
SURMHFW�PRGHO�KDV�VLQFH�EHHQ�VFDOHG�XS�WR�FRYHU�ODUJH�
areas of the country, through China’s US$40 billion  
“Grain for Green” programme.46 

The Maradi and Zinder regions of Niger, meanwhile, 
show what can be achieved even at a low cost. Farmers 
LQWHUSODQWHG�QLWURJHQ�Ć[LQJ�WUHHV�RQ�FURSODQG��RU�DOORZHG�
roots and stumps to regenerate, increasing tree and 
shrub cover 10- to 20-fold. Agricultural productivity was 
VLJQLĆFDQWO\�LQFUHDVHG�RQ���PLOOLRQ�KD�RI�VHYHUHO\�GHJUDGHG�
farmland,48  and biodiversity and soil fertility improved 
across the entire area. Real farm incomes more than 
doubled, stimulating local non-farm services as well.49  
Similar conditions exist on another 300 million ha  
of drylands in Africa alone, suggesting considerable 
potential for scaling.50 

Perceptions of increasing climate and market risk 
following the food price spikes of 2008 have made both 
governments and smallholder farmers overly risk-averse 
in the poorer countries.  This has hindered adoption of 
market-oriented policies, investments and technologies 
that may be essential for sustained increases in farm 
income. However, failure to pay attention to increased 
uncertainty can also be catastrophic for the poor. Solid 
institutions and leadership are needed to encourage 
collective action; appropriate incentives and more secure 
property rights are also crucial. Multilateral and bilateral 
funders, as well as foundations, should sharply increase 
ĆQDQFH�IRU�FOLPDWH�FKDQJH�DGDSWDWLRQ��SULRULWLVLQJ�
the poorest farmers in countries that are exposed to 

There is considerable scope to 
increase funding for agricultural 

R&D to increase productivity  
and resilience.
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VLJQLĆFDQW�FOLPDWH�KD]DUGV�DQG�ODFN�FUHGLEOH�DFFHVV�
to infrastructure, alternative employment, and risk 
insurance mechanisms.

2.2 Forests as natural capital
Forests also need much better protection. Demand for 
WLPEHU��SXOS�DQG�ELRHQHUJ\�LV�SURMHFWHG�WR�JURZ�RYHU�
the next 15 years, putting even more pressure on lands 
currently supporting natural forests.51�3URMHFWLRQV�WR�
2050 indicate a threefold increase in wood removals by 
volume compared with 2010.52��,QFUHDVLQJ�WKH�SURĆWDELOLW\�
of alternative land uses, such as through agricultural 
LQWHQVLĆFDWLRQ��DOVR�LQFUHDVHV�SUHVVXUHV�WR�FOHDU�ODQG��<HW�
the value generated by agriculture in former forestlands 

and by the extraction of forest products also brings 
costs. Forests are an important form of natural capital, 
JHQHUDWLQJ�HFRQRPLF�UHWXUQV��DQG�FOLPDWH�EHQHĆWV��
for countries, companies and citizens. The ecosystem 
services that forests provide are especially important to 
the resilience of agricultural landscapes. Thus, protecting 
UHPDLQLQJ�QDWXUDO�IRUHVWV�DQG�UHVWRULQJ�IRUHVW�FRYHU�å�
JOREDOO\�DQG�LQ�LQGLYLGXDO�UHJLRQV�å�LV�D�NH\�SDUW�RI�IHHGLQJ�
the world and building a resilient economy. 

Millions of hectares of forest are being lost or degraded 
each year, due to agricultural expansion, timber harvesting, 
extraction for fuelwood or charcoal, mining and road-
building.53  Once trees have been removed, leading to 
forest degradation, the land is often converted to other 

Source: World Bank project completion evaluations of the Loess Plateau Watershed Habilitation Projects I and II, 1999 and 2005.47  

Figure 8
China’s Loess Plateau shows how projects can implement an agricultural landscape approach
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XVHV��VXFK�DV�DJULFXOWXUH�å�ZKLFK�LV�ZKDW�LV�WHFKQLFDOO\�
known as deforestation. While forest degradation and 
deforestation in the forests often go together, the drivers 
are different and may require differing approaches.54  
The increasing demand for forest products from growth 
in emerging economies is central to forest degradation, 
while the decision on whether to allow degraded forest 
land to regenerate into forest or to convert it to other 
XVHV�LV�GULYHQ�E\�WKH�ĆQDQFLDO�YLDELOLW\�RI�DOWHUQDWLYH�XVHV��
property rights, and governance of markets and resources.

Problems arise because market prices, tax policies, lending 
conditions, and commodity procurement practices often 
GR�QRW�UHćHFW��RU�êLQWHUQDOLVHë��WKH�ZLGHU�HFRQRPLF�YDOXH�
of a forest. These shortcomings are compounded by  
lack of information, lack of accountability, and in some 
places, corruption and powerful vested interests. Any  
form of capital needed to underpin strong economic 
JURZWK�å�ZKHWKHU�QDWXUDO��ĆQDQFLDO�RU�KXPDQ�å�FDQQRW� 
be enhanced and used effectively under such market  
and governance failures. 

Policy interventions are needed to address these 
problems, and there are many successful examples, from 
Brazil, to Costa Rica, to Korea. Payments for ecosystem 
services, such as under REDD+, can also play a key role 
in helping countries preserve their natural capital. The 
Commission recommends that developed countries 
aim to provide at least US$5 billion per year in REDD+ 
ĆQDQFLQJ��IRFXVVHG�LQFUHDVLQJO\�RQ�SD\PHQWV�IRU�YHULĆHG�
emission reductions). 

Options for the latter include a results-based REDD+ 
window (sub-fund) in the Green Climate Fund,55  or 
countries counting emission reductions from REDD+ as 
part of their “nationally determined contributions” under 
the 2015 climate agreement. Over time, carbon markets 
are expected to play an increasing role. Law enforcement 
DQG�WKH�YHULĆFDWLRQ�QHFHVVDU\�IRU�UHVXOWV�EDVHG�ĆQDQFH�
are greatly facilitated by the convergence of low-cost 
satellite imagery, cloud computing, high-speed internet 
connectivity, smartphones and social media. These are 
ushering in a new world of “radical transparency”, where 
what is happening in a far-away forest can now be known 
close to home.

Ambitious forest restoration targets are needed as well. 
The Commission recommends that countries commit to 
restoring 350 million ha by 2030, and promptly begin to 
do so. This is consistent with Aichi Target 15, which calls 
for restoring 15% of degraded ecosystems,56  and could 

JHQHUDWH�QHW�EHQHĆWV�RQ�WKH�JHQHUDO�RUGHU�RI�86�����
billion per year from watershed protection, improved crop 
yields, and forest products.57  Pathways for restoration 
at this high level would need to include agroforestry 
and mosaic restoration in agricultural areas (perhaps on 
degraded steep slopes of limited commercial value), in 
addition to assisted or natural regeneration of forests.  
7KLV�ZRXOG�VHTXHVWHU�DERXW��å��*W�&2

2
e per year, 

depending on the pathways used and biomes prevalent  
in the areas restored.58   

2.3 Demand-side measures
To ease pressure on the land, demand-side measures are 
also important. On a caloric basis, a quarter of world’s 
food is now wasted between farm and fork. For example, 
food waste reduction measures in developed countries 
could save US$200 billion per year by 2030, and reduce 
emissions by at least 0.3 Gt of CO

2
e.59  Policy-makers 

should also work to reduce demand for food crops for 
biofuels and promote a shift in diets, away from red meat 
especially. 

The Commission recommends that nations and 
companies commit to reducing the rate of post-harvest 
food loss and waste by 50% by 2030 relative to present 
levels. In addition, governments that subsidise or 
mandate the use of biofuels should phase out these 
interventions to the extent that they involve food crops.

Our report estimates that following the above 
recommendations in agriculture, forests and land use 
change would very conservatively yield an abatement 
range of between 4.2 to 10.4 Gt CO

2
e per year in 2030, 

with an expectation of 7.3 Gt CO
2
e. The main sub-

components of this estimate are: boosting agricultural 
productivity through a focus on “climate-smart 
DJULFXOWXUHë�LQQRYDWLRQ�����å����*W���LPSURYHG�IRUHVW�
governance and conservation measures to achieve zero 
QHW�GHIRUHVWDWLRQ��VXSSRUWHG�E\�5(''������å����*W���
restoring 150 million ha of degraded agricultural land  
and 350 million ha of degraded forest landscapes, for  
D�WRWDO�RI�����PLOOLRQ�KD�����å����*W���DQG�UHGXFHG�IRRG�
ZDVWH�����å�����*W��

3. Energy
We are in a period of unprecedented expansion of energy 
demand. Global energy use has grown by more than 
50% since 1990,60  and must keep growing to support 
continued development. As much as a quarter of today’s 
HQHUJ\�GHPDQG�ZDV�FUHDWHG�LQ�MXVW�WKH�ODVW�GHFDGH��DQG�
since 2000, all the net growth has occurred in non-OECD 
countries, more than half of it in China alone.61  Past 
SURMHFWLRQV�RIWHQ�IDLOHG�WR�DQWLFLSDWH�WKHVH�GUDPDWLF�VKLIWV��
which nonetheless have affected the energy prospects 
of nearly all countries. The future is now even more 
XQFHUWDLQ��DV�SURMHFWLRQV�VKRZ�DQ\WKLQJ�IURP�D�����WR�

A quarter of the world’s food 
is now lost or wasted between 

farm and fork.
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Figure 9
Ranges for domestic coal production and coal demand scenarios in India and China, 2012–2030, 
without change in policies

Note: Main ranges for demand scenarios do not assume policy changes to encourage steps towards lower coal use (China) or are based 
RQ�D�UDQJH�RI�GLIIHUHQW�HQHUJ\�HIĆFLHQF\�GHYHORSPHQWV�IRU�D�JLYHQ�UDWH�RI�HFRQRPLF�JURZWK��,QGLD���7KH�EURNHQ�OLQH�IRU�&KLQD��,($�������
1HZ�3ROLFLHV�6FHQDULR��LOOXVWUDWHV�D�SRVVLEOH�GHPDQG�WUDMHFWRU\�EDVHG�RQ�&KLQHVH�SROLFLHV�WR�FXUE�FRDO�GHPDQG�JURZWK��7KH�ĆJXUH�
LQFOXGHV�DOO�W\SHV�RI�FRDO��QRW�DGMXVWHG�IRU�FDORULĆF�FRQWHQW��

Sources: China demand (non-broken lines) based on the range spanned by US Energy Information Administration, 2013; IEA, 2013, 
Current Policies Scenario; Feng, 2012; and Wood MacKenzie, 2013. India demand scenarios are based on the trajectories in the India 
Energy Security Scenarios (IESS) in Planning Commission, 2013. China production is based on an analysis of depletion trajectories of 
the ultimately recoverable domestic coal resource. India production numbers span the range considered in the Planning Commission’s 
IESS for future feasible extraction of domestic coal.67 

DEMAND RANGE:
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35% expansion of global energy demand over the next  
15 years.62   

$�PDMRU�ZDYH�RI�LQYHVWPHQW�ZLOO�EH�UHTXLUHG�WR�PHHW�WKLV�
GHPDQG��DURXQG�����WULOOLRQ�ZLOO�EH�UHTXLUHG�LQ�����å
2030 for key categories of energy infrastructure.63  How 
that money is spent is critically important: it can help build 
UREXVW��ćH[LEOH�HQHUJ\�V\VWHPV�WKDW�ZLOO�VHUYH�FRXQWULHV�
well for decades to come, or it can lock in an energy 
infrastructure that exposes countries to future market 
volatility, air pollution, and other environmental and social 
stresses. Given that energy production and use already 
accounts for two-thirds of global GHG emissions,64  and 
those emissions continue to rise, a great deal is at stake for 
the climate as well. 

The next 15 years offer an opportunity to create better 
energy systems that also reduce future climate risk. 
Achieving this will require a multi-faceted approach. 
The starting point must be to get energy pricing right, 
implementing energy prices that enable cost recovery 
for investment and less wasteful use of energy, and 
removing subsidies for fossil fuel consumption, 
production and investment. Other, complementary 
initiatives also will be required. One key task is to increase 
UHVRXUFH�HIĆFLHQF\�DQG�SURGXFWLYLW\�å�WR�PDNH�WKH�PRVW�
of our energy supplies. Some countries have already 
PDGH�VLJQLĆFDQW�JDLQV�LQ�WKLV�UHJDUG��EXW�WKHUH�LV�PXFK�
untapped potential. It also will be necessary to expand our 
energy supply options. Innovation in technology, as well 
DV�EXVLQHVV�PRGHOV��ĆQDQFLQJ�V\VWHPV��DQG�UHJXODWRU\�
frameworks, is already doing this, from unconventional  
gas and oil, to the rapid growth of renewable  
energy technologies. 

3.1 A changing outlook for coal
Coal has been abundant and affordable for many 
generations, and in several fast-growing economies, it 
remains the default option for rapid expansion of the 
power supply and for heavy industry. But conditions 
are changing, driven by fast-rising demand and a sharp 
increase in coal trade. Prices are twice the levels that 
prevailed historically,65��ZLWK�SURMHFWLRQV�IRU�FRQWLQXHG�
KLJK�OHYHOV�LQ�WKH�UDQJH�RI�86���å����SHU�WRQQH��
even as other options, notably shale gas in the US and 
renewable energy sources globally, have fallen in cost. The 
future security advantage of coal is also less clear than 
before. India has imported more than 50% of new coal 
requirements in recent years, and may face still higher 
import dependence without a change of course.66 

The damage from air pollution has proven substantial and 
hard to address once coal-based infrastructure is built 
out; in China, mortality from air pollution is now valued 
at 10% of GDP.68  In many countries, properly accounting 
for the cost of pollution erodes the cost advantage of coal. 
)RU�H[DPSOH��FRDO�ĆUHG�SRZHU�KDV�D�ĆQDQFLDO�DGYDQWDJH�LQ�

PXFK�RI�6RXWKHDVW�$VLD��DW�FRVWV�RI�86���å���SHU�0:K��
But properly accounting for air pollution can add a cost 
of US$40/MWh or more, enough to bridge or exceed the 
cost gap to alternatives.69 

Coal is also the most carbon-intensive of fossil fuels, 
accounting for 73% of power sector emissions but only 
41% of generated electricity.70  Reducing coal use is an 
essential feature of pathways to reduce CO

2
. For example, 

WKH�,($�����VFHQDULR�VHHV�FRDO�ĆUHG�SRZHU�JHQHUDWLRQ�
falling to 60% of 2011 levels by 2030, and total reductions 
in coal emissions of 11 Gt CO

2
.71  Analysis carried out 

for the Commission suggests that as much as half of this 
reduction could be achieved at zero or very low net cost, 
once the changing cost of alternatives, and reduced health 
GDPDJHV�DQG�RWKHU�FR�EHQHĆWV�DUH�WDNHQ�LQWR�DFFRXQW�72

Given the known risks associated with coal, it is time 
WR�UHYHUVH�WKH�êEXUGHQ�RI�SURRIë��VR�FRDO�LV�QR�ORQJHU�
assumed to be an economically sound choice by default. 
Instead, governments should require that new coal 
construction be preceded by a full assessment showing 
WKDW�RWKHU�RSWLRQV�DUH�LQIHDVLEOH��DQG�WKH�EHQHĆWV�RI�FRDO�
outweigh the full costs.

3.2 A new era for renewable energy sources
Renewable energy sources have emerged with stunning 
and unexpected speed as large-scale, and increasingly 
economically viable, alternatives to fossil fuels, particularly 
in the power sector.73  Over a quarter of the growth 
LQ�HOHFWULFLW\�JHQHUDWLRQ�LQ�����å�����FDPH�IURP�
renewables.74��+\GURSRZHU�KDV�ORQJ�EHHQ�D�PDMRU�HQHUJ\�
source, but rapidly falling prices are also making wind and 
solar power increasingly cost-competitive with coal and 
gas in many markets.75  In Brazil, for example, wind power 
was the cheapest source of new power at recent auctions, 
and South Africa has procured wind power at costs up to 
����EHORZ�WKRVH�RI�QHZ�FRDO�ĆUHG�SRZHU�76 

6RODU�SKRWRYROWDLF��39��SRZHU�UHPDLQV�FRVWOLHU�WKDQ�
wind, but now costs half as much as in 2010,77  as module 
prices have fallen 80% since 2008.78  The world’s largest, 
XQVXEVLGLVHG�VRODU�39�SODQW�����0:�LQ�&KLOHèV�$WDFDPD�
Desert, was contracted in 2013.79��$W�OHDVW����VRODU�39�
plants over 50 MW were operating by early 2014, in at 
OHDVW����FRXQWULHV��DQG�VHYHUDO�SODQQHG�SURMHFWV�DUH�QRZ�
considered competitive without subsidies.80  Small-scale 
solar is also already competitive with retail electricity 

The next 15 years offer an 
opportunity to create better 

energy systems that also reduce 
future climate risk.
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in many countries, and is rapidly becoming cheaper 
than other off-grid options such as diesel generators.81  
Biomass, geothermal and nuclear power are also proven 
technologies. Overall, a sea change in expectations has 
taken place. Even baseline scenarios now foresee wind and 
solar power contributing large shares of new power in the 
next two decades,82  and zero-carbon sources overall can 
be a mainstay of meeting future energy needs.

7KHUH�LV�VLJQLĆFDQW�SRWHQWLDO�WR�JR�IXUWKHU��&RVWV�DUH�VWLOO�
falling, and virtually all countries have resources that they 
FDQ�H[SORLW��%XW�WKHUH�DOVR�LV�VWURQJ�LQHUWLD�DQG�VSHFLĆF�
challenges. Harnessing this potential will require active 
effort and support for these new ways of supplying power. 
Renewable energy can compete only where institutions 
DQG�PDUNHWV�DUH�VHW�XS�WR�DFFRPPRGDWH�LW��7KH�EHQHĆWV�
of energy security and lower pollution need to be 
DFFRXQWHG�IRU��0DUNHWV�DQG�ĆQDQFLQJ�DUUDQJHPHQWV�QRZ�
set up for fossil fuels will need to be adapted. In addition, 
the variability of solar and wind power output leads to 
some additional costs of grid integration and the need to 
DGMXVW�HOHFWULFLW\�V\VWHP�SODQQLQJ�DV�WKH�VKDUH�LQFUHDVHV��
Pioneer countries that are now increasing their share of 
variable renewables to high levels have a key role to play 
in developing the solutions that will enable others to reach 
high shares in decades to come. 

Nonetheless, with the right mechanisms in place most 
countries can give renewables a central role in new supply 
for the next 15 years. Yet on current course there is a 
risk that the potential is not realised. The Commission 
recommends that countries raise the ambition for 
UHQHZDEOH�DQG�RWKHU�]HUR�FDUERQ�HQHUJ\��All should 
DUWLFXODWH�DQG�HYDOXDWH�DQ�HQHUJ\�VWUDWHJ\�ZLWK�VLJQLĆFDQW�
contributions from renewable and other zero-carbon 
energy, and adapt electricity system planning, market and 
ĆQDQFLQJ�DUUDQJHPHQWV��DQG�VXSSRUW�V\VWHPV�WR�HQDEOH�
WKHVH�RSWLRQV�WR�IXOĆO�WKHLU�SRWHQWLDO�LQ�PHHWLQJ�IXWXUH�
power needs.

3.3 Natural gas as a ‘bridge’ to low-carbon 
energy and the role of CCS
Natural gas also is changing its role. Outside a few 
countries dependent on coal, it already is a dominant 
source of new energy.84  In the United States, cheap shale 
gas has swung the pendulum strongly away from coal, 
and there are potential reserves in many other countries. 

Gas has also been discussed as a potential “bridge” to 
lower-carbon energy systems, because it can quickly 
displace coal, reducing both CO

2
 and local air pollution.85  

In addition, gas can support power systems with higher 
shares of variable renewable energy. 

However, the potential for gas as “bridge” fuel is not 
guaranteed.86  Strong accompanying policies will be 
needed, such as attributing to coal its full social cost, 
regulating production to limit fugitive methane emissions, 
putting a price on carbon emissions, and supporting 
low-carbon technologies so their development and 
deployment are not slowed down. The Commission 
also urges prompt action to address non-CO

2
 GHG 

emissions from energy, starting by accelerating efforts  
to identify and curtail fugitive methane emissions  
from oil and gas production.

Carbon capture and storage (CCS), meanwhile, offers 
the potential to reduce CO

2
 emissions while continuing 

to use some fossil fuels. Many scenarios to limit global 
warming to 2°C rely on some level of CCS deployment, 
and estimate that costs would be higher if this option  
were not available.87  

Yet although CCS is a proven technology in the upstream 
petroleum sector, in the power sector, it is still in the 
early stages, and investment is a fraction of what the 
IEA estimates is needed.88  Scaling up CCS so it becomes 
a realistic option will require both a social license to 
operate and long-term, stable climate policy: support for 
GHPRQVWUDWLRQ�SURMHFWV��DV�ZHOO�DV�PHFKDQLVPV�WR�FUHDWH�
demand, underpin investment in infrastructure, and 
enable the development of new business models. 

3.4 Making the most of our energy supply
7KH�JUHDWHVW�RSSRUWXQLW\�WR�EHQHĆW�IURP�PRGHUQ� 
energy is for the 1.3 billion people who have no access  
to electricity, most of them in Africa and Asia, and the 2.6 
billion who lack modern cooking facilities.89  Furthermore, 
in many urban and peri-urban areas in the developing 
world, large numbers of people have only partial or 
unreliable access to electricity. 

Proven routes to electricity access through urbanisation 
and grid extension are now complemented by the potential 
for off-grid and mini-grid solutions. Falling costs, new 
business models, and technological innovations are making 
WKHVH�LQFUHDVLQJO\�FRVW�HIIHFWLYH��,Q�DGGLWLRQ�WR�ĆQDQFH�DQG�
policy, more innovation and experimentation are needed, 
not least to ensure these solutions prove their ability to 
supply low-carbon electricity as demand grows beyond 
lighting and low-power appliances. There is also a need to 
accelerate the pace of providing access to better cooking 
facilities.90  To advance these efforts, the Commission 
recommends launching a platform for public-private 
collaboration for innovation in distributed energy access.

Renewable energy sources have 
emerged with stunning and 

unexpected speed as large-scale, 
and increasingly economically 

viable, alternatives to fossil fuels.
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Figure 10
Indicative levelised costs of solar PV electricity over time, and estimated lowest utility-scale 
costs to date, compared with a global reference level for coal and natural gas

Another large opportunity involves improving in energy 
HIĆFLHQF\�DQG�SURGXFWLYLW\��WKH�HFRQRPLF�YDOXH�FUHDWHG�
per unit of energy input), which effectively provides the 
world with an additional fuel. In developed countries, 
HQHUJ\�HIĆFLHQF\�LPSURYHPHQWV�KDYH�FXW�WKH�HIIHFWLYH�
demand for energy by 40% in the last four decades.91 No 
other source of energy has contributed as much. 

)RFXVLQJ�RQ�HQHUJ\�HIĆFLHQF\�DV�WKH�êĆUVW�IXHOë�KDV�ODUJH�
EHQHĆWV�LQ�WHUPV�RI�EDODQFH�RI�SD\PHQWV��IURP�DYRLGHG�

fossil fuel imports), growth potential, local air pollution, 
greater levels of energy services, and lower carbon 
emissions. It can also be highly cost-effective compared 
to increasing the supply of energy. Even with “rebound” 
HIIHFWV��HIĆFLHQF\�WKXV�LV�DQ�HVVHQWLDO�FRQWULEXWRU�WR�
PHHWLQJ�HQHUJ\�QHHGV��([SORLWLQJ�HIĆFLHQF\�RSSRUWXQLWLHV�
will be particularly important to emerging economies, as 
they rapidly grow their energy demand. India’s energy 
requirements in 2030, for example, are 40% greater in 

Note: Solar PV costs can vary by ~50% or more up or down, depending on solar resource and local non-technology costs, and even 
PRUH�ZLWK�YDULDWLRQV�LQ�FDSLWDO�DQG�ĆQDQFLQJ�FRVWV��$VVXPLQJ�������:$&&������FDSDFLW\�IDFWRU�IRU�VRODU�39��86����W�FRDO�SULFH�DQG�
86����00%WX�QDWXUDO�JDV�SULFH��7KH�HVWLPDWHG�ORZHVW������XWLOLW\�VFDOH�FRVW�LV�EDVHG�RQ�D�UHFHQW�SRZHU�SXUFKDVLQJ�DJUHHPHQW�E\�
Austin Energy, Texas (adjusted for subsidies). Sources: Historical solar PV costs: Channell et al., 2012, and Nemet, 2006; illustrative 
fossil fuel range based on US LCOE for conventional coal from US EIA, 2014 (upper range) and capital cost assumptions from IEA,  
2014 (lower range).83 
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Figure 11
Fossil fuel consumption subsidies in emerging and developing countries, 2012

 Source: IEA, 2013.97 

D�VFHQDULR�RI�ORZ�HQHUJ\�HIĆFLHQF\�WKDQ�LQ�RQH�ZLWK�KLJK�
HQHUJ\�HIĆFLHQF\�92  

On a global scale, the energy required to provide energy 
services in 2035 could vary by the amount of energy 
used today by the OECD, depending on whether a high 
RU�ORZ�HIĆFLHQF\�SDWK�LV�VWUXFN�93  And large untapped 
HIĆFLHQF\�RSSRUWXQLWLHV�UHPDLQ�å�DFURVV�EXLOGLQJV��
YHKLFOHV�DQG�LQGXVWU\��<HW�HQHUJ\�HIĆFLHQF\�LV�KHOG�EDFN�
by a combination of ineffective energy pricing, policy 
distortions, lack of awareness, poorly aligned incentives 
within key markets such as housing, and low prioritisation 
RI�HQHUJ\�HIĆFLHQF\�E\�PDQ\�EXVLQHVVHV��Thus, the 
Commission recommends that governments develop 
national roadmaps to identify and capture the potential 
for energy demand management measures. These should 
LQFOXGH�VSHFLĆF�WDUJHWV�DQG�VHFWRU�EDVHG�RSSRUWXQLWLHV��

as well as policy measures addressing the barriers that 
prevent the development of energy-productive economic 
DFWLYLW\�DQG�HQHUJ\�HIĆFLHQW�HQG�XVH��

4. Economics of change 
The world is changing rapidly: the share of output from 
emerging markets and developing economies is rising 
sharply; the global population is growing and moving to 
rapidly expanding cities; energy systems are being built 
and rebuilt. At the same time, the risks of dangerous 
climate change are increasing.

There is a perception that there is a trade-off in the short 
to medium term between economic growth and climate 
action, but this is due largely to a misconception (built 
into many model-based assessments) that economies are 
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VWDWLF��XQFKDQJLQJ�DQG�SHUIHFWO\�HIĆFLHQW��$Q\�UHIRUP�RU�
policy which forces an economy to deviate from  
this counterfactual incurs a trade-off or cost, so any 
climate policy is often found to impose large short- and 
medium-term costs. 

In reality, however, there are a number of reform 
opportunities that can reduce market failures and 
ULJLGLWLHV�WKDW�OHDG�WR�WKH�LQHIĆFLHQW�DOORFDWLRQ�RI�UHVRXUFHV��
hold back growth and generate excess greenhouse gas 
HPLVVLRQV��,QGHHG��RQFH�WKH�PXOWLSOH�EHQHĆWV�RI�PHDVXUHV�
to reduce GHG emissions are taken into consideration, 
such as the potential health gains from better local air 
quality, many of the perceived net costs can be reduced  
or eliminated.

4.1 A framework for ‘better growth’ and a 
‘better climate’
This chapter presents a framework designed to achieve 
“better growth” that increases quality of life across key 
GLPHQVLRQV�å�LQFOXGLQJ�LQFRPHV��EHWWHU�KHDOWK��PRUH�
liveable cities, resilience, poverty reduction and faster 
LQQRYDWLRQ�å�ZKLOH�DOVR�DFKLHYLQJ�D�êEHWWHU�FOLPDWHë�
(reducing GHGs). The framework starts from the 
recognition that economies are not static, but rather  
are dynamic and constantly changing. It has four main 
building blocks:

• Short-run opportunities to tackle market 
imperfections that hurt economic performance and 
increase climate risk;

• Investment, growth and structural change in different 
country contexts;

• Flexible approaches to managing transition, especially 
given political economy challenges, and distributional 
issues that need to be tackled; and

• Development and deployment of new measurement 
and modelling tools that can improve economic 
decision-making and lead to better policy choices.

How the framework is applied will vary by country, 
depending on income levels and economic structures. 
For example, countries such as South Korea have used 
industrial policies to foster new and productive low-
FDUERQ�LQGXVWULHV��9LHWQDP�XVHG�WD[�UHIRUPV��E\�DGMXVWLQJ�
tax rates on polluting goods and services, such as fuels and 
FKHPLFDOV��WR�UHćHFW�WKHLU�HQYLURQPHQWDO�GDPDJH��&KLQD�
KDV�LQFRUSRUDWHG�JURZWK�DQG�ORZ�FDUERQ�REMHFWLYHV�LQWR�
LWV�ĆYH�\HDU�SODQV��7KH�VKDSH�RI�LWV���WK�SODQ������å������
is likely to strengthen this transformation.

The Commission recommends that national, sub-
national and city governments, businesses, investors, 
ĆQDQFLDO�LQVWLWXWLRQV�DQG�FLYLO�VRFLHW\�RUJDQLVDWLRQV�
integrate this framework for change and climate risk 
into their core economic strategies and decision-making 

processes. This includes decision-making tools and 
practices, such as economic and business models, policy 
DQG�SURMHFW�DVVHVVPHQW�PHWKRGV��SHUIRUPDQFH�LQGLFDWRUV��
risk analytics and reporting requirements, described in 
depth in our report. Below we introduce some key aspects 
of the framework that are developed in the chapter.

4.2 Policies to tackle market failures and 
strong institutions

To manage change and realise growth opportunities, clear 
and credible policies are needed to align expectations, 
guide investors, stimulate innovation, and avoid locking 
in to carbon-intensive infrastructure and behaviours. 
Managing change also requires strong institutions that 
can set such clear and credible policies. Weaknesses 
in institutions and policy uncertainty raise the costs of 
change and slow the transition.

Policy reforms involve tackling a range of market failures, 
notably with respect to GHG emissions, which remain 
unpriced in many countries, but also in areas of local air 
SROOXWLRQ��FRQJHVWLRQ��HQHUJ\�HIĆFLHQF\�DQG�5	'��7KHUH�
are also multiple policy distortions which subsidise the 
wasteful use of resources, including energy, water and 
ODQG��7KH�UHVXOWV�DUH�EDG�IRU�HFRQRPLF�HIĆFLHQF\��EDG�IRU�
JURZWK��EDG�IRU�ĆVFDO�GHĆFLWV�DQG�EDG�IRU�WKH�HQYLURQPHQW��
Thus, tackling these market distortions should be a  
SULRULW\�å�WKRXJK�LW�ZLOO�QRW�EH�HDV\��DV�WKHUH�DUH�GLIĆFXOW�
political economy issues. With strong leadership and  
clear and credible policies, political barriers can  
be overcome.

A good place to start is a reassessment of the basis 
RI�IRVVLO�IXHO�VXEVLGLHV�å�HVVHQWLDOO\�QHJDWLYH�FDUERQ�
prices. The Organisation for Economic Co-operation 
and Development (OECD), for example, has estimated 
the value of support for fossil fuel production and 
FRQVXPSWLRQ�LQ�LWV�PHPEHU�FRXQWULHV�DW�86���å��� 
ELOOLRQ�SHU�\HDU�LQ�����å������PRVWO\�LQ�WKH�IRUP�RI�
tax breaks for consumption.94  The International Energy 
Agency (IEA) has estimated fossil fuel consumption 
subsidies in emerging and developing countries at around 
US$540 billion in 2012.95�7KH�PDMRULW\�RI�WKHVH�ZHUH�IRU�
energy consumption in net fossil fuel-exporting  
countries (Figure 11).96  

There are a number of reform 
opportunities that can reduce 

market failures and rigidities that 
OHDG�WR�WKH�LQHIĆFLHQW�DOORFDWLRQ�
of resources, hold back growth 

and generate excess greenhouse 
gas emissions.
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regulatory incentives, especially in the electricity sector, as 
governments look to reward electricity suppliers that are 
DEOH�WR�KHOS�WKHLU�FXVWRPHUV�EHFRPH�PRUH�HQHUJ\�HIĆFLHQW��

But reform needs to go even further in terms of 
VXSSRUWLQJ�JUHDWHU�HFRQRPLF�ćH[LELOLW\��ZKLFK�LV�HVVHQWLDO�
if countries are to make the transition to a low-carbon 
growth model in a cost-effective way. Better labour 
market, capital market, competition, educational and 
LQQRYDWLRQ�SROLFHV�FDQ�DOO�FRQWULEXWH�WR�WKLV�PRUH�ćH[LEOH�
economic model and accelerate the shift of resources 
into high-productivity, low-carbon activities. Competitive 
PDUNHWV�LQ�ZKLFK�SULFHV�SURSHUO\�UHćHFW�WKH�IXOO�FRVWV�RI�
SURGXFWLRQ�DUH�YLWDO�WR�HQDEOH�UHVRXUFHV�WR�ćRZ�WR�ZKHUH�
they are most productive. 

%HWWHU�FRRUGLQDWLRQ�RI�SROLF\�FRXOG�WUDQVIRUP�HIĆFLHQF\�
and accelerate the pace of change. In May 2014, Ministers 
of Finance and Economy asked the OECD and the IEA 
to provide recommendations on how to align policies 
to achieve a low-carbon transition. Such work will be an 
important follow-up to the New Climate Economy report.

Better metrics and models are also needed to guide the 
low-carbon transition. It is often said that we cannot 
manage what we cannot measure, and we cannot assess 
the likely impacts of what we struggle to predict. The 
Commission recommends that, with technical support 
from public international institutions such as the OECD, 
World Bank and IMF, national governments accelerate the 
deployment of metrics and models that provide a more 
comprehensive, reliable analysis of potential climate risks 
to natural and societal capital, as well as the costs and 
EHQHĆWV�RI�FOLPDWH�DFWLRQ��

4.3 Tackling barriers and resistance to change
,Q�SUDFWLFH��JRYHUQPHQWV�KDYH�IRXQG�LW�GLIĆFXOW�WR�
LPSOHPHQW�WKH�PRVW�FRVW�HIIHFWLYH�DQG�HIĆFLHQW�SROLFLHV�IRU�
growth and reducing climate risk, such carbon pricing. This 
GLIĆFXOW\�LV�SDUWO\�D�UHVXOW�RI�SROLWLFDO�HFRQRP\�SUHVVXUHV��
including powerful vested interests in a fossil fuel-based 
economy and concerns around competitiveness and 
around the potential for regressive impacts on households 
from these policies. 

Given these constraints, many countries have adopted 
pragmatic “second-best” approaches where the 
alternative may be no policy at all. Governments may 
DOVR�ĆQG�LW�SUXGHQW�WR�WDNH�D�VWHS�E\�VWHS�DSSURDFK��
to discover the right set of policies and institutions to 
advance overall welfare. The Commission recommends 
that governments plan to put initial policies in place 
over the next 5–10 years, and increase their ambition 
DQG�HIĆFLHQF\�DV�TXLFNO\�DV�SRVVLEOH�WKHUHDIWHU� The 
exact package of policies used in any country will need to 
UHćHFW�LWV�VSHFLĆF�FLUFXPVWDQFHV�DQG�FRQWH[W��7R�HQVXUH�
a continuing transition towards more optimal policy 

To manage change and realise 
growth opportunities, clear and 

credible policies are needed.

These subsidies have many costs; governments can  
EHQHĆW�IURP�WKHLU�UHPRYDO��DQG�WKHUH�DUH�PRUH�HIĆFLHQW�
ZD\V�RI�DFKLHYLQJ�WKH�VDPH�VRFLDO�REMHFWLYHV��The 
Commission recommends that governments develop 
comprehensive plans for phasing out fossil fuel and 
agricultural input subsidies. These should include 
enhanced transparency and communication,  
and targeted support to the poor and affected workers.

&DUERQ�SULFHV�å�W\SLFDOO\�LPSRVHG�DV�WD[HV�RU�WKURXJK�
D�FDS�DQG�WUDGH�V\VWHP�å�WDFNOH�WKH�JUHHQKRXVH�JDV�
market failure head on. They tax an “economic bad” and 
raise revenue for governments. With smart recycling of 
UHYHQXHV�WKH\�DOVR�KDYH�WKH�EHQHĆW�RI�EHLQJ�UHODWLYHO\�
non-distortionary in the short run and providing an 
effective signal to reallocate resources over the medium 
to long term. A share of the revenues should be prioritised 
to offset impacts on low-income households. A recent 
World Bank report shows that about 40 countries and 
RYHU����VXE�QDWLRQDO�MXULVGLFWLRQV�QRZ�DSSO\�RU�KDYH�
scheduled to apply carbon pricing through a carbon tax or 
emissions trading scheme (ETS). A further 26 countries 
RU�MXULVGLFWLRQV�DUH�FRQVLGHULQJ�FDUERQ�SULFLQJ��7RJHWKHU�
these schemes cover around 12% of global emissions.98 

The Commission recommends that governments 
introduce a strong, predictable and rising carbon price as 
SDUW�RI�ĆVFDO�UHIRUP�VWUDWHJLHV��SULRULWLVLQJ�WKH�XVH�RI�WKH�
revenues to offset impacts on low-income households 
RU�WR�ĆQDQFH�UHGXFWLRQV�LQ�RWKHU�GLVWRUWLRQDU\�WD[HV��
Successful carbon pricing schemes have often started 
with a low carbon price, but with a clear and credible rising 
price path. This provides a clear policy signal, but allows 
time for industry and households to adapt and to make 
investments in technologies or changing practices that can 
reduce their GHG emissions.

Economic principles also tell us that other measures 
are needed, besides pricing reform. Many countries 
KDYH�VXFFHVVIXOO\�LQWURGXFHG�HQHUJ\�RU�IXHO�HIĆFLHQF\�
performance standards in their transport, buildings 
and appliances industries, helping to overcome weak 
end-user responsiveness to prices. Existing fuel 
economy standards in the auto sector are expected 
WR�LQFUHDVH�ćHHW�HIĆFLHQF\�E\�RYHU�����RYHU�WKH�QH[W�
decade. Governments and businesses are also getting 
smarter about behavioural nudges to shift end-user 
conduct, such as using peer information systems to spur 
households to reduce wasteful energy consumption (e.g. 
by indicating how a household’s energy consumption 
compares to its neighbours’). We are also seeing a shift in 
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design, governments can legislate provisions to review the 
HIIHFWLYHQHVV�DQG�HIĆFLHQF\�RI�SROLFLHV�

Countries also need to recognise and tackle the social and 
HFRQRPLF�FRVWV�RI�WUDQVLWLRQ��7KH�VSHFLĆF�FRVWV��WUDGH�
RIIV�DQG�EHQHĆWV�WKDW�DIIHFW�SDUWLFXODU�JURXSV�QHHG�WR�
be carefully analysed. Dedicated, transparent measures 
are likely to be needed to reduce the costs and trade-offs 
IRU�ZRUNHUV�DQG�ĆUPV��7KLV�PHDQV�QRW�RQO\�LPSOHPHQWLQJ�
measures to reduce the impact on low-income households 
�DV�DOOXGHG�WR�DERYH���EXW�DOVR�HQVXULQJ�D�MXVW�WUDQVLWLRQ�IRU�
workers whose livelihoods are affected by change.

5. Finance
Transitioning from a high-carbon to a low-carbon economy 
ZLOO�UHTXLUH�VLJQLĆFDQW�LQYHVWPHQW��%XVLQHVVHV��ODQG�
owners, farmers and households will need to invest to 
LPSURYH�HIĆFLHQF\��HQHUJ\�SURGXFHUV�ZLOO�QHHG�WR�VZLWFK�
to low-carbon generation. Governments will need to 
expand and enhance infrastructure productivity, and 
DOVR�VHHN�WR�LQćXHQFH�WKH�GLUHFWLRQ�RI�SULYDWH�ĆQDQFH�
through regulation, incentives, co-investment, risk-sharing 
instruments and other policy measures.

Much of the needed investment in low-carbon 
infrastructure can be handled through existing structures 
and mechanisms, with the help of effective policy, 
UHJXODWLRQ�DQG�PDUNHW�VLJQDOV��%XW�IRU�VRPH�LQYHVWPHQWV�å�
PRVW�QRWDEO\�D�ORZ�FDUERQ�WUDQVLWLRQ�LQ�WKH�SRZHU�VHFWRU�å�
FUHDWLQJ�HIĆFLHQW�ĆQDQFH�VWUXFWXUHV�DQG�DWWUDFWLQJ�ĆQDQFH�
is more challenging and may require dedicated policy.

Even before accounting for climate action, the global 
economy will require substantial investments in 
infrastructure as the population and the middle class 
grow: an estimated US$89 trillion by 2030 across cities, 
land use and energy systems.99  For a good chance of 
keeping global warming below 2°C, a large share of those 
investments will have to be reallocated. Improving the 
HQHUJ\�HIĆFLHQF\�RI�EXLOGLQJV��LQGXVWU\�DQG�WUDQVSRUW��IRU�
example, could require an additional US$8.8 trillion of 
incremental investment, as analysis for the Commission 
shows. Deploying low-carbon technologies including 
renewables, nuclear and carbon capture and storage 
(CCS) could require another US$4.7 trillion. Yet a low-
carbon scenario could also save money in other areas, 

such as US$5.7 trillion saved in fossil-fuelled power plants 
and along the fossil fuel supply chain, and up to US$3.4 
trillion from building more compact, connected cities and 
reducing sprawl (see Figure 2 in Part I).

Overall, the net incremental infrastructure investment 
needs from a low-carbon transition up to 2030 could 
EH�MXVW�86�����WULOOLRQ��LI�WKHVH�LQYHVWPHQWV�DUH�GRQH�
well.100  In this case, the infrastructure capital needed for 
a low-carbon transition would be only 5% higher than 
in a business-as-usual scenario, helping to limit future 
climate impacts and adaptation costs. Other studies have 
suggested even lower investment needs, given some of the 
potential synergies in fuel and infrastructure savings.101  

Between public and private sources, there is already 
VXIĆFLHQW�FDSLWDO�DYDLODEOH�WR�ĆQDQFH�D�ORZ�FDUERQ�
transition. Many new industries and market structures are 
already emerging in both the developed and developing 
ZRUOG��+RZHYHU��FXUUHQW�LQGXVWU\�DQG�ĆQDQFLDO�VWUXFWXUHV�
RIWHQ�DOORFDWH�FDSLWDO�LQHIĆFLHQWO\��ZLWK�ULVN��UHZDUG�DQG�
geographic preferences that do not match well with 
an effective low-carbon energy transition. Accessing 
the necessary capital will require the right long-term 
policies, including carbon pricing and regulation. At 
present, however, the ambiguity, inconsistency and 
lack of predictability in policy settings creates high 
government-induced uncertainty, especially for long-
lived assets, increasing risk and raising the cost of capital.  
*RYHUQPHQW�LQGXFHG�XQFHUWDLQW\�LV�WKH�HQHP\�RI�MREV��
investment and growth.

5.1 Policies to reduce finance costs for  
low-carbon energy
Predictable regulatory regimes are critical to providing 
the basis for stable revenue streams. These shape market 
expectations and can accelerate change and lower the 
costs of the transition to a low-carbon economy. Mixed 
DQG�LQFRQVLVWHQW�VLJQDOV�FDQ�VWLćH�LQYHVWPHQW�DQG�
innovation and prevent us from realising vast potential 
EHQHĆWV��5HFHQW�VXGGHQ�FKDQJHV�LQ�UHQHZDEOHV�SROLFLHV�
in some European countries, for example, have been 
D�PDMRU�GHWHUUHQW�WR�LQYHVWRUV�DQG�KDYH�VLJQLĆFDQWO\�
UDLVHG�ĆQDQFLQJ�FRVWV��WR�ZKLFK�UHQHZDEOH�HQHUJ\�LV�
particularly sensitive. The Commission recommends 
that governments provide clear, long-term policy signals 
possibly including carbon pricing, resource pricing 
and regulation. These will ensure that there is a robust 
business case to invest in a low-carbon economy.102  

6LJQLĆFDQW��QHDU�WHUP�RSSRUWXQLWLHV�H[LVW�WR�UHGXFH�WKH�
FRVWV�RI�ĆQDQFH�IRU�ORZ�FDUERQ�HQHUJ\��,Q�KLJK�LQFRPH�
countries, where there are deep pools of institutional 
capital in pension and insurance funds, new vehicles for 
low-carbon investment have been developed in recent 
\HDUV�å�LQFOXGLQJ�VR�FDOOHG�ê<LHOG&RVë��PXQLFLSDO�ĆQDQFH��
crowd-sourcing and “green bonds”. When structured 

Overall, the net incremental 
infrastructure investment needs 
from a low-carbon transition up 
WR������FRXOG�EH�MXVW�86�����

trillion, if these investments are 
done well.
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Source: CPI and NCE analysis based on data from IEA, 2012; IEA, 2014; Platts, and Rystad.109 

Figure 12
Increased investment in low-carbon technology is offset by avoided operating  
and financing costs

carbon energy. Financing costs are otherwise so high that 
they wipe out much of these countries’ cost advantage 
from lower labour and construction costs. (For example, 
ĆQDQFLQJ�LQ�,QGLD�DGGV�����WR�WKH�FRVW�RI�VRODU�SRZHU���

China and Brazil already use variations on subsidised, 
ORZ�FRVW�ĆQDQFLQJ�IRU�UHQHZDEOH�HQHUJ\��1DWLRQDO�
development banks, national sovereign wealth funds and 
investments made from national budgets or  
state-owned enterprises (SOEs) under administrative 
direction fund substantial percentages of the world’s  
low-carbon investment, overwhelmingly in their own 
domestic markets. The China Development Bank, for 
instance, is the largest development bank in the world 
and has supplied over US$80 billion to renewable energy 
SURMHFWV�104��$V�RI�-XQH�����������RI�ZLQG�SURMHFWV�DQG�
����RI�VRODU�SURMHFWV�LQ�&KLQD�ZHUH�EXLOW�DQG�RZQHG�E\�

appropriately, these instruments could reduce the 
ĆQDQFLQJ�FRVWV�IRU�ORZ�FDUERQ�HOHFWULFLW\�E\�XS�WR�
20%.103  They provide a way for institutional investors to 
invest directly in illiquid infrastructure assets and earn 
SUHGLFWDEOH�LQćDWLRQ�KHGJHG�UHWXUQV��ZHOO�PDWFKHG�
against long-term liabilities) with greater liquidity. 

These investment vehicles depend on the quality of the 
UHJXODWRU\�UHJLPH��WKH�HPHUJHQFH�RI�FOHDU�VSHFLĆFDWLRQV�
DQG�LQWHUPHGLDULHV�WR�VWUXFWXUH�DQG�UHĆQH�WKH�DVVHW�FODVV��
and the capacity of investors to treat them as part of 
GLYHUVLĆHG�SRUWIROLRV��:LWK�WKH�ULJKW�UHJXODWRU\�UHJLPH�
DQG�ĆQDQFLDO�LQWHUPHGLDWLRQ�LQ�SODFH��WKH�LQWULQVLF�ULVNLQHVV�
of low-carbon assets may prove to be lower than that of 
more volatile fossil fuel assets.

In many middle-income countries, using lower-cost public 
FDSLWDO�FDQ�VLJQLĆFDQWO\�UHGXFH�ĆQDQFLQJ�FRVWV�IRU�ORZ�
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of low-carbon energy’s inherently lower risks. Analysis 
for the Commission shows that in the power sector, these 
two factors together can offset the increased capital 
investment required to switch from coal to renewables 
(see Figure 12).

7DNLQJ�LQWR�DFFRXQW�WKH�IXOO�ĆQDQFLDO�SLFWXUH��LQFOXGLQJ�
operating savings, the full investment impact of a  
low-carbon transition in the electricity sector would be an 
HVWLPDWHG�QHW�ĆQDQFLDO�EHQHĆW�RI�XS�WR�86�����WULOOLRQ�RYHU�
WKH�SHULRG�����å�����110  This accounts for all investment 
impacts of a transition to a 2°C scenario from “business 
as usual”, including the decline in value of some fossil fuel 
assets, or “stranding”.111  

Clear policy signals can reduce stranded-asset risks by 
discouraging new investment in fossil fuels that would be 
at risk of stranding. Notably, the potential stranding of 
investment in the coal sector is less than for oil and gas, 
because coal produces less economic value per tonne 
of CO

2 
emitted, and there is comparatively less sunk 

LQYHVWPHQW�LQ�FRDO�SURGXFWLRQ��LQFOXGLQJ�FRDO�ĆUHG�SRZHU�
plants. Over the next 20 years, reducing the use of  
coal can achieve 80% of the required energy-sector  
emissions reductions at only 12% of the total potential 
stranded-asset cost, supporting a focus on coal in  
climate policy.

The Commission recommends that governments develop 
transition arrangements that account for and minimise 
the impact of asset stranding. Our work shows that three 
key actions are needed to reduce stranded-asset risks. 
7KH�ĆUVW�LV�WR�VHQG�XQDPELJXRXV�VLJQDOV��LQFOXGLQJ�WKURXJK�
strong, predictable carbon pricing, about future economic 
direction, so those who invest in high-carbon assets 
understand that they are high-risk. Second, it is critical to 
limit further coal expansion in the power sector. Absent 
PDMRU�LQYHVWPHQWV�LQ�&&6��GHYHORSHG�FRXQWULHV�QHHG�WR�
retire their existing coal plants as they age and not build 
any new plants. For developing countries, limited building 
RI�QHZ�FRDO�ĆUHG�SRZHU�JHQHUDWLRQ�PD\�EH�QHHGHG��EXW�
only where cleaner alternatives are not economically 
viable. Third, governments should analyse the extent to 
ZKLFK�WKH\�DUH�H[SRVHG�WR�VLJQLĆFDQW�DVVHW�VWUDQGLQJ�ULVN��
across coal, oil and gas value chains, and start to make 
QHFHVVDU\�FRQWLQJHQF\�DQG�GLYHUVLĆFDWLRQ�SODQV��

6. Innovation
,QQRYDWLRQ�LV�FHQWUDO�WR�HFRQRPLF�JURZWK�å�ORQJ�WHUP�
gains in productivity and new product development are 
determined by trends in innovation. Innovation also  
makes it possible to continue growing our economies in a 
ZRUOG�RI�ĆQLWH�UHVRXUFHV��7KH�LPSRUWDQFH�RI�LQQRYDWLRQ�LV�
a recurring theme throughout this report; it is essential to 
transforming global energy systems, agriculture and cities. 
It also depends on and is shaped by factors discussed 

SOEs and their subsidiaries.105  In Brazil, meanwhile, the 
national Brazilian Development Bank (BNDES) sets a 
separate long-term interest rate for loans to infrastructure 
SURMHFWV��%1'(6�KDV�FRPPLWWHG�DERXW�86����ELOOLRQ�VR�
IDU�WR�ORZ�FDUERQ�HQHUJ\�SURMHFWV�106��7KH�ORZHU�ĆQDQFLQJ�
costs sharply reduce the cost of renewable energy; in 
recent auctions in Brazil, for instance, the average price of 
wind power was only US$58/MWh.107 

In low-income countries, even those now exporting 
oil and other natural resources, mobilising capital for 
energy investments, whether low- or high-carbon, is still 
D�PDMRU�FKDOOHQJH��*LYHQ�WKH�ODFN�RI�ORQJ�WHUP�GRPHVWLF�
or international private capital for these classes of 
LQYHVWPHQW��PXOWLODWHUDO�EDQNV�DQG�GHYHORSPHQW�ĆQDQFH�
LQVWLWXWLRQV�FRQWLQXH�WR�SOD\�D�FHQWUDO�UROH�LQ�ĆQDQFLQJ�
infrastructure. The extra capital costs of low-carbon 
energy present a challenge to multilateral banks, given 
many other demands on their balance sheet capacity. 
Fortunately, new initiatives, funding vehicles and 
programmes, special-purpose funds and institutions 
dedicated to providing energy in low-income countries are 
SUROLIHUDWLQJ��7KHVH�LQFOXGH�VHFXULWLVHG�PLFURĆQDQFH�DQG�
small-scale mechanisms such as prepayment cards as used 
in mobile telephones.

The Commission recommends that regulators 
DQG�LQYHVWRUV�ZRUN�WRJHWKHU�WR�GHYHORS�ĆQDQFLQJ�
arrangements and industry structures that better match 
the characteristics of low-carbon assets. This includes 
developing commercial investment vehicles that provide 
investors direct access to low-carbon infrastructure, 
VXFK�DV�<LHOG&RV��GLUHFW�ĆQDQFH�E\�QDWLRQDO��UHJLRQDO�RU�
municipal governments, and crowd-sourcing. In middle-
income countries, national development or infrastructure 
EDQNV�FDQ�SOD\�D�NH\�UROH�LQ�ORZHULQJ�ĆQDQFH�FRVWV��

In low-income countries, multilateral and bilateral 
GHYHORSPHQW�EDQN�DVVLVWDQFH�LV�D�FUXFLDO�VRXUFH�RI�ĆQDQFH�
for energy systems and infrastructure, and development 
cooperation should be enhanced to support country-
led domestic policy and regulatory reforms aimed at 
fostering low-carbon energy growth. The Commission 
recommends that development banks also review their 
policies to ensure that their investments are consistent 
with a low-carbon transition, including the phase-out of 
high-carbon projects.

5.2 Creating new value and reducing 
stranded-asset risks
)URP�D�EURDGHU�ĆQDQFLDO�SHUVSHFWLYH��WKH�JOREDO�HFRQRP\�
could create value from the transition to low-carbon 
HQHUJ\��/RZ�FDUERQ�LQIUDVWUXFWXUH�KDV�VLJQLĆFDQWO\�ORZHU�
operating expenses and a longer expected lifespan than 
fossil fuel assets.108  Low-carbon infrastructure also has 
WKH�SRWHQWLDO�WR�DFKLHYH�ORZHU�FRVWV�RI�FDSLWDO��LI�ĆQDQFLQJ�
and energy systems can be structured to take advantage 
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Figure 13
Wind turbines can generate 100 times the power of 30 years ago

Source: Adapted from the European Wind Energy Association. 

In the last 10 years, new and improved materials have 
driven down the cost and improved the performance of 
wind and solar energy(see Figure 13). In the US, over 30% 
RI�QHZ�HOHFWULFLW\�JHQHUDWLRQ�FDSDFLW\�DGGHG�LQ�����å
2013 involved solar and wind power, up from less than 
���LQ�����å�����113  Advances in materials have also 
IDFLOLWDWHG�ODUJH�LPSURYHPHQWV�LQ�WKH�HIĆFLHQF\�RI�OLJKWLQJ�
and appliances, including the rapid emergence of light-
emitting diodes (LEDs). They have enabled a broad array 
RI�WHFKQRORJLHV�WKDW�LPSURYH�WKH�HQHUJ\�HIĆFLHQF\� 
of the building envelope,114  and they have enabled 
FRQWLQXDO�LPSURYHPHQWV�LQ�WKH�IXHO�HIĆFLHQF\�RI�
vehicles.115  Advances in materials are also critical to 
improving energy storage, and carbon capture, use  
and storage. 

Digital technologies are also gaining traction through a 
range of new business models that reduce capital- and 
energy intensity across the economy. Cloud computing, for 
H[DPSOH��FDQ�LQFUHDVH�HIĆFLHQF\�DQG�UHGXFH�FRPSDQLHVè�
overhead costs, energy use and related emissions. As 
*RRJOHèV�/DW/RQJ�SURMHFW�VKRZV��WKH�FRPELQDWLRQ�RI�
digital satellite data and cloud computing can also help 

in the report, from investment strategies, to effective 
regulation of markets, to climate policy. 

The Organisation for Economic Co-operation and 
'HYHORSPHQW��2(&'��KDV�SURMHFWHG�WKDW�LI�FXUUHQW�
trends continue, as the global population grows from 7 
billion in 2010 to more than 9 billion in 2050, per capita 
consumption will more than triple, from about US$6,600 
to US$19,700 per year, and global GDP will nearly 
quadruple, requiring 80% more energy.112  Sustaining 
growth at that scale will only be possible with radically 
new business models, products and means of production. 

6.1 Transformative innovation toward a  
low-carbon economy

A number of fundamental innovation trends have great 
potential to drive strong growth towards a low-carbon, 
UHVRXUFH�HIĆFLHQW�DQG�UHVLOLHQW�HFRQRP\��,Q�SDUWLFXODU��
materials science, digitisation and related business model 
innovations are already making an impact, reshaping entire 
industries, and creating opportunities for “leapfrogging” 
RYHU�OHVV�HIĆFLHQW��PRUH�SROOXWLQJ�VWDJHV�RI�GHYHORSPHQW�
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communities to better understand and prepare for the 
effects of climate change.116  

Digital technologies are changing behaviours at the 
individual level as well. They facilitate car- and ride-sharing 
schemes, guide riders through public transit, and help 
PRWRULVWV�DYRLG�FRQJHVWHG�URDGV�DQG�ĆQG�SDUNLQJ�PRUH�
quickly. In our homes, data-rich systems are increasingly 
able to control heating and lighting on a much more 
reliable basis. In some cases, these technologies have 
the potential to scale rapidly: China has already installed 
nearly 250 million smart meters.117  

In some cases, big opportunities are arising from the 
ability to combine technological advances through more 
open-innovation approaches and new business models. 
For example, Tesla Motors used supplier alliances, R&D 
alliances and Original Equipment Manufacturer (OEM) 
alliances to develop its product, and combined this with 
innovative business models for sales and marketing. As a 
result, its market capitalisation has increased from US$2 
billion in 2010 to US$26 billion by 2013.

Two detailed examples illustrate how innovations can 
reshape an industry, and drive the transition to a new 
climate economy. 

6.2 The potential for a ‘circular’ economy
Supply chains typically move in one direction: material 
extraction, manufacture, use, and ultimately waste. The 
UHVXOW�RI�WKLV�OLQHDU�PRGHO�KDV�EHHQ�ODQGĆOOV�IXOO�RI�XVHIXO�
products and components, representing wasted resources 
and lost potential revenues. Many companies are now 
looking to an alternative to the linear model, attempting 
to recycle, reuse and remanufacture wherever possible. 
Materials-related innovation is at the heart of the “circular 
economy”, and new materials technologies can facilitate 
the transition, with better conversion of used materials 
to new materials. Similarly, digital technology supports 
market creation, helping to match used goods with 
potential reuse or remanufacture markets. 

A prominent example of the circular economy is Cat 
Reman, the remanufacturing division of the American 
machinery maker Caterpillar, which employs 8,000 
workers in 68 plants across 15 countries. Materials make 
up almost two-thirds of Caterpillar’s costs. Through Cat 
Reman, the company disassembles products (called “core”) 
at the end of their lives, cleans all the parts, and salvages 
DOO�WKDW�LV�UHXVDEOH��7KLV�DOORZV�WKH�FRPSDQ\�WR�ERRVW�SURĆW�
margins, make “same-as-new”-condition products available 
to customers at a fraction of the cost of new ones, and in 
the process, reduce waste and greenhouse gas emissions. 

The practice of restoring used products for resale is 
expanding rapidly. The United States is the largest 
remanufacturer in the world, with a domestic 
remanufacturing industry that grew by 15% between 

2009 and 2011 to at least $43.0 billion, supporting 
��������IXOO�WLPH�86�MREV�118   Should economies 
worldwide successfully move to circular models, it has 
been estimated that more than US$1 trillion a year could 
EH�JHQHUDWHG�E\�������ZLWK���������QHZ�MREV�FUHDWHG�IRU�
WKH�QH[W�ĆYH�\HDUV��ZKLOH�DOVR�UHGXFLQJ�*+*�HPLVVLRQV�119  

+RZHYHU��FDSWXULQJ�WKHVH�EHQHĆWV�UHTXLUHV�EXVLQHVVHV�WR�
operate in new ways, with high cross-sector collaboration 
and alignment. A shift to a circular economic model will 
require new skills and systems, as well as regulatory 
change, from better labelling, to reduced consumption 
taxes on goods with refurbished components. Existing 
laws and regulations may stand in the way; for example, 
regulations on waste and end-of-life products can prohibit 
higher-value reuse. At the same time, it is crucial that 
recycling and remanufacturing efforts be underpinned 
by policies that ensure safe working practices and 
environmental protection.

6.3 Making buildings and materials  
more sustainable
Buildings consume 32% of global energy and produce 
19% of energy-related GHG emissions,120  while the 
FRQVWUXFWLRQ�LQGXVWU\�SURGXFHV���å����RI�JOREDO�
waste.121  The sector is also expected to grow substantially 
in the next few decades. Yet the buildings value chain has 
KXJH�SRWHQWLDO�IRU�LPSURYLQJ�HQHUJ\�HIĆFLHQF\��UHGXFLQJ�
GHG impacts and creating economic value through 
various levers, including new products that reduce 
building energy use, modular construction and pre-
DVVHPEO\��LPSURYHG�EXLOGLQJ�PDWHULDOV��SURFHVV�HIĆFLHQF\�
in cement and steel, circular business models, and 
sustainable architectural design. 

Modular construction and pre-assembly strategies are 
DOUHDG\�VLJQLĆFDQWO\�UHGXFLQJ�UDZ�PDWHULDO�XVH�ZKLOH�
lowering construction time. The Broad Group in China, for 
example, recently built a 30-storey, earthquake-resistant 
hotel in only 15 days through modular construction, and it 
has managed in some cases to use 96% recycled steel.122  
Pre-manufacturing the components in a factory allows 
builders to optimise resource use during construction, 
DFKLHYLQJ�HIĆFLHQFLHV�VLPLODU�WR�D�PDQXIDFWXULQJ�IDFLOLW\�

Yet the construction sector is slow to change. This is due in 
part to the complexity of the building process. The energy 
intensity of a building depends on choices made by several 

In the last 10 years, new and 
improved materials have 
driven down the cost and 

improved the performance of 
wind and solar energy.
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regulations and other barriers, such as regulations that 
inhibit the shared use of capital-intensive goods, and those 
that deter entry into highly networked systems, such 
as the power distribution markets. There is a particular 
need for innovations to meet the demands of the world’s 
poorest populations;126  for this, international support 
may be critical, to supplement national policies.127  Public 
procurement can play a key role as well: innovation in 
semi-conductors in the US, for example, was driven by the 
prospect of large military procurement contracts.  The 
Commission recommends that countries work broadly 
across these areas to create market pull for  
new technologies.

Ensuring strong and fair competition through anti-trust 
and intellectual property regimes that protect the value of 
innovation and shape the diffusion of innovation. To attract 
VLJQLĆFDQW�SULYDWH�LQYHVWPHQW��ORZ�FDUERQ�WHFKQRORJLHV�
will have to offer high rewards for success. This is only 
possible with a clear and strong intellectual property 
rights regime.128  However, intellectual property rights can 
also present barriers to the diffusion of environmental 
technologies, by raising costs, limiting access, and placing 
countries with low institutional capacity at a disadvantage. 

The Commission recommends that governments, 
companies and multilateral institutions establish a 
robust system of intellectual property protection and 
sharing, while supporting poorer countries in accessing, 
adapting and adopting low-carbon innovations. 

The role of intellectual property rights in limiting access to 
technologies by poorer countries is of particular concern. 
Patent pools may offer a potential solution: consortia 
created by owners of similar technologies pull together, 
and sometimes cross-license, common or complementary 
technologies. For the poorest countries, international 
support for technical capacity-building, and technology 
adaptation and adoption, will also be necessary. To address 
FRVWV��D�PHFKDQLVP�FRXOG�EH�VHW�XS�LQ�FRQMXQFWLRQ�ZLWK�WKH�
Global Environment Facility or the new Green Climate 
Fund. 

There is no single “right answer” for which policy 
instruments should be used to foster low-carbon 
innovation. In fact, a range of policy interventions are 
needed to address multiple market failures, to cultivate 
the broad innovation ecosystem, and to support 
innovation at different points in the process (e.g. across 
invention and diffusion). Effectively deploying such 
interventions requires a coherent innovation strategy 
and priorities, and stable funding.  Policies that monitor 
and evaluate results, set cost and performance targets, 
and dynamically respond to cost changes over time, 
have proven to be particularly effective. In some cases, 
governments may want to make targeted investment in 
low-carbon technologies that have a transformational 
potential, and could lead to large returns in the future.  

different actors at different points in time, and the process 
is rife with misaligned incentives, as those who would 
EHQHĆW�IURP�VDYLQJV�DUH�W\SLFDOO\�QRW�WKH�SHRSOH�PDNLQJ�
the choices. Finally, the common reliance in the sector 
on prescriptive standards and regulations, rather than 
performance or outcome-based ones, can slow innovation 
rather than encourage it.123  

6.4 Promoting innovation to support a  
low-carbon transition
The potential for innovations to accelerate the transition 
to a low-carbon economy is enormous, but there are real 
barriers. The invention process is constrained by the fact 
WKDW�WKH�YDOXH�RI�LQQRYDWLRQV�LV�RIWHQ�GLIĆFXOW�WR�SURWHFW��
and becomes, to an extent, widely accessible. The diffusion 
of innovation, meanwhile, can be hindered by an array 
of market failures, including the failure to accurately 
price environmental damages; disincentives to be the 
ĆUVW�WR�DGRSW�XQWHVWHG�QHZ�WHFKQRORJLHV��DQG�GLIĆFXOWLHV�
achieving network economies, which are crucial for 
innovations such as electric vehicles.

Barriers to entry, such as regulations favouring incumbent 
industry, also inhibit new technologies. Incumbency 
LV�SRZHUIXO�å�WKH�FRPELQDWLRQ�RI�FDSLWDO�LQYHVWHG�
(sunk costs), technology maturity, and outdated policy 
frameworks delay adoption of new technologies and 
business models. Measures to address and correct these 
market failures should be critical components of  
economic policy. The potential interventions fall into  
three broad categories:

Support for research and development (R&D), including 
publicly funded R&D and links between public R&D 
and the private sector, to ensure a strong link to market 
demand. The economist William Nordhaus found that 
5	'�FDQ�KDYH�D�VRFLDO�UHWXUQ�RQ�LQYHVWPHQW�RI���å�����
FRPSDUHG�ZLWK�SULYDWH�UHWXUQV�RI�MXVW��å����124  Yet 
energy-sector public (R&D) is half what it was in late 
1970s, in real terms, even amid growing concern about air 
pollution, energy security and climate change. The case 
for increased investment is bolstered by evidence that 
knowledge generated by clean tech has particularly high 
VSLOORYHU�EHQHĆWV��FRPSDUDEOH�WR�WKRVH�IURP�URERWLFV��,7�
and nanotechnologies.125  The Commission recommends 
that the major economies at least triple their public 
energy-related R&D by the mid-2020s, to take it well 
over US$100 billion a year.

Building market demand for the new technologies 
through pricing mechanisms, regulatory standards 
or direct procurement. The most common tools for 
creating demand for low-carbon innovations are pricing 
mechanisms (e.g. a carbon price or fossil fuel tax) and 
UHJXODWRU\�VWDQGDUGV��H�J��HQHUJ\�HIĆFLHQF\�VWDQGDUGV��
used to encourage widespread deployment. In some 
cases, encouraging demand requires removing poor 
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Three examples are energy storage; carbon capture, use 
DQG�VWRUDJH��DQG�DGYDQFHG�ELRHQHUJ\�å�WKRXJK�WKHUH�DUH�
many other potential “game-changers”. 

7. International Cooperation
*OREDOLVDWLRQ�KDV�EHHQ�D�PDMRU�GULYHU�RI�ERWK�ORZ��DQG�
high-carbon growth over the last 25 years. International 
trade and investment have enabled a huge expansion of 
global production, raising greenhouse gas emissions, but 
they have also helped advance the low-carbon economy. 
The increasingly global integration of supply chains for 
products such as solar and wind power components, for 
example, has helped dramatically reduce their costs.131 

The low-carbon economy is now a global phenomenon. 
International trade in environmental goods and services 
totals nearly US$1 trillion per year, or around 5% of 
all trade.132��7UDGH�LQ�ORZ�FDUERQ�DQG�HQHUJ\�HIĆFLHQW�
technologies alone is expected to reach US$2.2 trillion 
by 2020, a tripling of current levels.133 �7ZR�ĆIWKV�RI�WKDW�
market is expected to be in emerging and developing 
economies,134  and the suppliers come from all over the 
ZRUOG��,Q�MXVW�WKH�VRODU�SRZHU�VHFWRU��&KLQD�DQG�WKH�86�
trade around US$6.5 billion worth of goods each year.135 

Yet there is much greater potential. This chapter focuses 
on the role of international cooperation in supporting the 
transformation of the global economy. Although most 
policy-making for low-carbon and climate-resilient growth 
ZLOO�RFFXU�DW�WKH�QDWLRQDO�DQG�VXE�QDWLRQDO�OHYHOV��ĆYH�NH\�
forms of international cooperation can strengthen it. They 
are: a new international climate agreement, increased 
ćRZV�RI�LQWHUQDWLRQDO�FOLPDWH�ĆQDQFH��LPSURYHG�WUDGH�
agreements, various kinds of voluntary initiatives at the 
sectoral level, and changes to the rules and norms of the 
global economy.

7.1 A new international climate agreement
A new legal agreement on climate change is essential 
to drive the investment and innovation in low-carbon, 
climate-resilient growth needed to keep global warming 
below 2°C. An agreement cannot force countries to 
tackle climate change; they act of their own volition. 
This is recognised in the current negotiations on a 
new agreement under the United Nations Framework 
Convention on Climate Change (UNFCCC), which rest on 

the foundation of “nationally determined contributions.”136  
But what an agreement can provide is a global framework 
of rules and commitments, which can make stronger action 
much likelier.

&RXQWULHV�QHHG�WR�IHHO�FRQĆGHQW�WKDW�DOO�DUH�GRLQJ����������
their fair share, so it is important that the new agreement 
EH�HTXLWDEOH��$�PDMRULW\�RI�WKH�JUHHQKRXVH�JDVHV�LQ�
the atmosphere today were emitted by developed 
economies.137  Yet developing countries’ emissions now 
exceed those of high-income countries, driven primarily  
by fast-growing upper-middle-income economies, 
and their share is increasing.138  Slowing emissions 
in developing countries is thus essential to avoiding 
dangerous climate change. The question is how to do this 
IDLUO\��DV�WKHVH�FRXQWULHV�VWLOO�KDYH�VLJQLĆFDQW�SRSXODWLRQV�
living in poverty, and they rightfully wish to continue 
developing their economies. Most also have much lower 
per capita emissions than developed economies.139 

What this means is that developed countries will have 
to make earlier and deeper absolute cuts to their own 
emissions, on a path to near-complete decarbonisation of 
their economies by mid-century. They will need to provide 
strong examples of how good policy can drive economic 
growth and climate risk reduction together; support the 
development and dissemination of new technologies; 
share know-how, including in collaborative ventures; 
VWUHQJWKHQ�IXQGLQJ�VRXUFHV�DQG�ĆQDQFLDO�LQVWLWXWLRQV�WR�
bring down the cost of capital; and provide strong climate 
ĆQDQFH�WR�GHYHORSLQJ�FRXQWULHV��IRU�DGDSWDWLRQ��PLWLJDWLRQ�
and capacity-building.

%\�HQVXULQJ�WKDW�DOO�PDMRU�HFRQRPLHV�SXW�LQ�SODFH�
ambitious national targets, policies and laws within the 
same time frame, a new legal agreement will expand the 
scale of markets for low-carbon goods and services, and 
LQFUHDVH�FRQĆGHQFH�WKDW�WKH\�ZLOO�EH�VXVWDLQHG��,W�WKXV�
has the potential to act as a powerful macroeconomic 
policy instrument, sending clear signals to businesses and 
investors about the future low-carbon direction of the 
global economy.

The Commission recommends that governments work 
to produce an agreement at the UN Climate Change 
Conference in Paris in December 2015 that can provide 
such signals. The inclusion in the agreement of several 
core features would strengthen this economic impact:

• A clear long-term directional goal. The Commission 
supports the proposal that this should be to reduce 
net GHG emissions to near zero or below in the 
second half of this century. 

• $�SUHGLFWDEOH�DQG�V\QFKURQLVHG�ĆYH�\HDUO\�F\FOH�
under which countries would strengthen their 
emissions reduction commitments. To provide a clear 
direction for economic policy, an agreement could 

There is no single “right 
answer” for which policy 

instruments should be used to 
foster low-carbon innovation.
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Organization (WTO) by countries accounting for 86% of 
global trade in these goods.144  Yet at the same time, some 
of the same countries have become embroiled in serious 
WUDGH�GLVSXWHV�RYHU�VSHFLĆF�ORZ�FDUERQ�SURGXFWV�LQ�ZKLFK�
WKHUH�LV�SDUWLFXODUO\�ĆHUFH�FRPSHWLWLRQ��,W�LV�HVWLPDWHG�WKDW�
roughly 14% of WTO disputes since 2010 relate at least 
in part to renewable energy.145  Many concern renewable 
energy subsidies and “local content” requirements which 
countries and states have used to support domestic 
industrial sectors; there are also several disputes over the 
pricing of low-carbon exports such as solar panels, which 
have led to increases in import duties. These disputes have 
raised prices, damaging the deployment of renewable 
energy sources. 

WTO members need to agree to new rules for the faster 
settlement of disputes that hinder low-carbon trade. At 
the same time, new regional trade agreements, such as 
WKRVH�EHWZHHQ�WKH�86�DQG�(XURSH�DQG�LQ�WKH�$VLD�3DFLĆF�
region, offer the potential to support low-carbon growth 
through new common standards, and the liberalisation  
of trade in sectors such as construction and urban 
planning where innovation can support the move to  
lower-carbon growth. 

7.4 Voluntary cooperative initiatives
,QWHUQDWLRQDO�FRRSHUDWLYH�LQLWLDWLYHV�å�DPRQJ�JURXSV�
of governments, cities, businesses and/or civil society 
RUJDQLVDWLRQV�å�DUH�SOD\LQJ�DQ�LQFUHDVLQJO\�KLJK�SURĆOH�
UROH�LQ�SURPRWLQJ�DQG�VXSSRUWLQJ�FOLPDWH�DFWLRQ�LQ�VSHFLĆF�
ĆHOGV�DQG�VHFWRUV��([DPSOHV�LQFOXGH�WKH�FRDOLWLRQV�RI�
cities undertaking climate action in the C40 Climate 
/HDGHUVKLS�*URXS�DQG�,&/(,�å�/RFDO�*RYHUQPHQWV�IRU�
Sustainability;146  the en.lighten initiative to phase out 
LQHIĆFLHQW�OLJKWLQJ�147  and the Partnership for Clean Fuels 
DQG�9HKLFOHV��

One notable development has been the emergence of 
business-led initiatives in sectors of the global economy 
where a large share of products are internationally traded, 
PDNLQJ�LW�SDUWLFXODUO\�GLIĆFXOW�WR�PDQDJH�WKH�UHODWHG�
GHG emissions. Examples in the consumer goods sector 
include the Global Protocol on Packaging Sustainability, 
and the Tropical Forest Alliance 2020 (TFA 2020).148 TFA 
2020 is a partnership of businesses, governments and 
non-governmental organisations committed to reducing 
deforestation driven by production of palm oil, soy, beef, 

A new legal agreement will 
expand the scale of markets for 
low-carbon goods and services, 
DQG�LQFUHDVH�FRQĆGHQFH�WKDW�

they will be sustained.

REOLJH�DOO�PDMRU�HFRQRPLHV�WR�SXEOLVK�ORQJ�WHUP�
strategies which integrate their economic growth and 
climate action plans.

• Measures to strengthen countries’ incentives and 
capacities to address climate risks and reduce 
vulnerability through national adaptation plans.

• Commitments of support to developing countries, 
ERWK�IURP�SXEOLF�VRXUFHV�DQG�E\�OHYHUDJLQJ�VLJQLĆFDQW�
ćRZV�RI�SULYDWH�VHFWRU�FDSLWDO�LQWR�ORZHU�FDUERQ�DQG�
climate-resilient development strategies.

• Common rules for measuring, reporting and verifying 
commitments, to ensure their credibility and 
transparency.

7.2 Increasing international finance flows 
*OREDO�ćRZV�RI�ĆQDQFH�GLUHFWHG�DW�ORZ�FDUERQ�DQG�
climate-resilient investments in 2012 are estimated at 
US$359 billion.140  Around a quarter (US$84 billion) of 
WKHVH�FOLPDWH�ćRZV�ZHUH�LQWHUQDWLRQDO��ćRZLQJ�DFURVV�
QDWLRQDO�ERXQGDULHV��2I�WKHVH��DQ�HVWLPDWHG�86���å���
ELOOLRQ����å�����ZDV�GLUHFWHG�DW�GHYHORSLQJ��QRQ�2(&'��
countries from sources in developed (OECD) countries; 
��å����RI�WKLV�ê1RUWK�6RXWKë�ĆQDQFLQJ�FDPH�IURP� 
public sources.141 

,QWHUQDWLRQDO�FOLPDWH�ĆQDQFH�ćRZV�QHHG�WR�LQFUHDVH�
sharply if climate risk is to be reduced and developing 
countries are to achieve lower-carbon and more climate-
resilient development paths. The developed countries will 
need to set out a pathway to show how they will achieve 
their agreed goal of mobilising US$100 billion per year in 
SXEOLF��DQG�SULYDWH�VHFWRU�ĆQDQFH�E\�������

'HYHORSPHQW�ĆQDQFH�LQVWLWXWLRQV��'),V���LQFOXGLQJ�
multilateral development banks, national development 
EDQNV��DQG�ELODWHUDO�DQG�UHJLRQDO�ĆQDQFLDO�LQVWLWXWLRQV��
play a key role, disbursing about a third (US$121 billion) 
RI�FOLPDWH�ĆQDQFH�LQ������142  These institutions should 
adopt lending targets and principles, and expand their 
balance sheets to mobilise a substantial increase in 
global funding for low-carbon and climate-resilient 
development. Particular efforts need to be made to devise 
DQG�XVH�SXEOLF�ĆQDQFH�DQG�SROLF\�LQVWUXPHQWV�WR�PLWLJDWH�
the risks faced by private investors, in order to leverage 
JUHDWHU�ćRZV�RI�SULYDWH�FDSLWDO��'LUHFW�SXEOLF�ĆQDQFH��LQ�
the form of grants and concessional loans, continues to 
be important for adaptation and mitigation, including 
performance-related funding to prevent deforestation and 
forest degradation, and to support increased deployment 
of renewable energy.143 

7.3 The role of trade agreements 
Tariffs on low-carbon and environmental goods raise 
their costs and slow down their diffusion. Proposals to 
eliminate such tariffs have been made in the World Trade 



and paper and pulp. In the case of palm oil, companies 
participating in the initiative have 15% of the total 
consumer market by volume, and well over 50% of the 
global trade in the commodity, which it is believed may 
make it possible to tip the entire global market towards 
sustainable palm oil. 

The Commission sees potential for similar voluntary 
international initiatives in other key sectors, including 
oil and gas, steel and cement. One important initiative, 
the Climate and Clean Air Coalition to Reduce Short 
Lived Climate Pollutants (CCAC),149  is already stimulating 
UHGXFWLRQV�LQ�PHWKDQH�DQG�K\GURćXRURFDUERQV��+)&V���
Bringing HFCs under the provisions of the Montreal 
Protocol, and phasing them out of production by 2020, 
RIIHUV�VLJQLĆFDQW�EHQHĆWV�IRU�HPLVVLRQV�UHGXFWLRQ��XS�
to an estimated 200 billion tonnes of CO

2
e avoided by 

2050) at low cost.150   

7.5 Changing the rules and norms of the  
global economy
Establishing a long-term transition to a lower-carbon 
model of growth and development will also require a 
PRUH�V\VWHPLF�VKLIW��$OO�PDMRU�HFRQRPLF�DFWRUV�å�QDWLRQDO�
governments, sub-national and city authorities, private- 
DQG�SXEOLF�VHFWRU�FRPSDQLHV�DQG�ĆQDQFLDO�LQVWLWXWLRQV�
å�ZLOO�QHHG�WR�LQWHJUDWH�FOLPDWH�ULVN�PDQDJHPHQW�LQWR�
their core economic and business strategies. Each can do 
WKLV�IRU�LWVHOI�å�EXW�PDQ\�PRUH�ZLOO�GR�VR�LI�LW�LV�UHTXLUHG�
by the rules and norms under which they operate. In a 
global economy, such rules and norms are increasingly 
determined at an international level. 

Business reporting provides an important example. In 
recent years, more than 4,000 global companies have 
been reporting their GHG emissions at the behest of 
WKHLU�PDMRU�LQYHVWRUV�151  But these reports are not part of 
WKHVH�EXVLQHVVHVè�PDLQVWUHDP�ĆQDQFLDO�UHSRUWV��DQG�DUH�
not treated in the same way, either by the companies or by 
their shareholders. Few companies report systematically 
on the climate risks they face: the extent to which business 
DVVHWV��DFWLYLWLHV�DQG�IXWXUH�SURĆWV�DUH�PDGH�YXOQHUDEOH�
by climate change and climate change policy. These need 
WR�EH�XQGHUVWRRG�DV�DQ�LQFUHDVLQJO\�VLJQLĆFDQW�DGGLWLRQDO�
ULVN�IDFWRU�IDFLQJ�PRVW�PDMRU�EXVLQHVVHV��UHTXLULQJ�VSHFLĆF�
actions to limit exposure and strengthen resilience. 

There is a strong case for business reporting on 
GHG emissions and climate risk, along with other 
environmental and social impacts, to be integrated with 
ĆQDQFLDO�UHSRUWV�DQG�VWDQGDUGLVHG� This will motivate 
company boards to pay closer attention to these issues 
and to give higher priority to their management. 

The same applies to investors, whose asset portfolios 
DUH�DOVR�VXEMHFW�WR�FOLPDWH�ULVN��LQFOXGLQJ�WKH�ULVNV�RI�
devaluation or “stranding” arising from changes in climate 
policy and fossil fuel prices. In the last few years a number 
of investors have begun to recognise this and conduct 
more systematic and integrated assessments of their 
portfolios.152  By requiring investors to conduct climate 
(and wider environmental) risk assessments of their 
SRUWIROLRV�DV�SDUW�RI�WKHLU�ĆGXFLDU\�GXW\��VWRFN�H[FKDQJHV�
DQG�ĆQDQFLDO�UHJXODWRUV�FRXOG�GULYH�VLJQLĆFDQW�EHKDYLRXU�
change throughout the global economy. 

The management of climate risk and the transition to 
low-carbon and climate-resilient development and 
growth paths should also now become standard issues 
for international economic organisations and forums 
concerned with managing the global economy. The 
International Monetary Fund (IMF), the Organisation 
for Economic Co-operation and Development (OECD), 
and the multilateral development banks should 
UHćHFW�FOLPDWH�ULVN�DVVHVVPHQW�DQG�UHGXFWLRQ�LQ�WKHLU�
surveillance processes and policy assessments as 
relevant to their mandates. These issues should also 
become a standing item on the agenda of the G20. 
Economic growth and climate risk are intertwined; 
institutions and forums charged with fostering economic 
cooperation should be engaging deeply with the 
challenges and opportunities discussed in this report. 151
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The Commission’s 10 principal recommendations divide 
into two main classes of policy action. Recommendations 
��WR���GHĆQH�WKH�QHFHVVDU\�FRQGLWLRQV�IRU�EHWWHU��
low-carbon, climate-resilient investment and growth; 
recommendations 7 to 10 focus on the potential for 
sectoral change which drives future growth and  
ORZHU�FOLPDWH�ULVN��VSHFLĆFDOO\�LQ�XUEDQ��ODQG�XVH�DQG�
energy systems. 

The Commission recommends that national, sub-national 
DQG�FLW\�JRYHUQPHQWV��EXVLQHVVHV��LQYHVWRUV��ĆQDQFLDO�

institutions and civil society organisations:

1. Accelerate a low-carbon transformation 
by integrating climate action and risk into 
strategic economic decision-making.

• $OO�JRYHUQPHQWV��PDMRU�EXVLQHVVHV��LQYHVWRUV��
development, commercial and investment banks, 
international organisations and leading cities should 
work to integrate climate risks and opportunities into 
their economic and business strategies.

• Climate and other environmental risks should be 
integrated into core decision-making tools and 
practices, such as economic and business models, 
SROLF\�DQG�SURMHFW�DVVHVVPHQW�PHWKRGV��SHUIRUPDQFH�
indicators, discounting approaches used to estimate 
WKH�SUHVHQW�YDOXH�RI�ORQJHU�UXQ�FRVWV�DQG�EHQHĆWV��ULVN�
metrics and models, resilience tests, and  
reporting requirements.

• Businesses, working through associations such 
as the World Business Council on Sustainable 
Development and with government regulators, should 
adopt and implement a standardised Integrated 
5HSRUWLQJ�)UDPHZRUN�IRU�ĆQDQFLDO�DQG�QRQ�ĆQDQFLDO�
performance that includes the assessment of climate 
risk and risk reduction strategies. Investors and  
stock exchanges should require companies to disclose 
this information. 

• Investors, working together with government 
ĆQDQFLDO�UHJXODWRUV��VKRXOG�GHYHORS�DQ�DSSURDFK�WR�
report transparently on the carbon exposure of their 
assets, and the potential risk of stranded fossil fuel 
assets. Banks should deepen their assessment of 
environmental and carbon risk in transactions.

• The G20 should make climate risk assessment and 
reduction a standing agenda item in its meetings. 
0DMRU�LQWHUQDWLRQDO�RUJDQLVDWLRQV�FRQFHUQHG�ZLWK�
the management of the global economy, such as the 
International Monetary Fund, the Organisation for 
Economic Co-operation and Development, and the 
PXOWLODWHUDO�GHYHORSPHQW�EDQNV��VKRXOG�UHćHFW�FOLPDWH�

risk assessment and reduction in their surveillance 
processes and policy assessments as relevant to  
their mandates.

2. Create the confidence needed for 
global investment and climate action by 
entering into a strong, lasting and equitable 
international climate agreement.
• All governments should set clear, ambitious medium-

term (e.g. 2025) national greenhouse gas emission 
WDUJHWV�RU�DFWLRQV�ZKLFK�UHćHFW�WKHLU�FRPPRQ�EXW�
differentiated responsibilities as part of the global 
agreement. They should agree a global goal which 
would achieve annual greenhouse gas emissions of 
near zero or below in the second half of the century. 
The agreement should include a mechanism for 
regular strengthening of national commitments 
�H�J��RQ�ĆYH�\HDUO\�F\FOHV���ĆQDQFLDO�DQG�WHFKQLFDO�
support for developing country action; and strong 
commitments to take adaptation action. It should 
also provide as much transparency as possible to 
EXLOG�FRQĆGHQFH��7KH�SULQFLSOHV�RI�HTXLW\�DQG�D�MXVW�
WUDQVLWLRQ�VKRXOG�XQGHUSLQ�WKH�DJUHHPHQW��UHćHFWLQJ�
the current and changing circumstances of countries.

• Developed countries should commit to a clear 
pathway for meeting the Copenhagen commitment 
to mobilise US$100 billion annually by 2020 in 
SXEOLF�DQG�SULYDWH�ĆQDQFH��FRPELQHG�ZLWK�JUHDWHU�
WUDQVSDUHQF\�RI�ĆQDQFLDO�FRPPLWPHQWV�DQG�LGHQWLI\LQJ�
QHZ�VRXUFHV�RI�ĆQDQFH��VHH�5HFRPPHQGDWLRQ�����

• Businesses, cities, states, national governments, 
international institutions and civil society 
organisations should complement an international 
agreement by strengthening (and where appropriate, 
creating) cooperative initiatives to drive growth  
and climate risk management in key sectors, including 
PDMRU�FRPPRGLWLHV�DQG�HQHUJ\�LQWHQVLYH� 
industries, and to achieve the phase-out of 
K\GURćXRURFDUERQV��+&)V��

3. Phase out subsidies for fossil fuels and 
agricultural inputs and incentives for  
urban sprawl.
• National governments should develop comprehensive 

plans for phasing out fossil fuel and agricultural 
input subsidies. These should include enhanced 
transparency and communication and targeted 
support to poor households and affected workers. 
Governments should explore innovative approaches 
with multilateral and national development banks 
RQ�KRZ�WR�ĆQDQFH�WKH�XSIURQW�FRVWV�RI�UHGXFLQJ�WKH�
impact on low-income households, and enhancing 
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climate-resilient infrastructure, and to leverage 
SULYDWH�ĆQDQFH�WRZDUGV�WKLV�JRDO��7KLV�ZRXOG�
LQFOXGH�ĆQDQFH�IRU�GLVWULEXWHG�RII�JULG�DQG�PLQL�JULG�
renewable energy solutions, as a contribution to 
achieving universal access to modern energy services.

• In rapidly developing countries facing high interest 
rate environments, governments should shift their 
support models for low-carbon infrastructure more 
towards low-cost debt, and away from price subsidies 
such as feed-in tariffs. This could reduce the total 
subsidy required, bring down the cost of energy over 
time, and in some cases, may reduce the need to buy 
imported fuel.

• Governments, working with investor groups, should 
help develop well-regulated asset classes, industry 
VWUXFWXUHV�DQG�ĆQDQFH�PRGHOV�IRU�UHQHZDEOH�DQG�
other low-carbon energy investment which match 
the needs of institutional investors, and identify and 
remove barriers that may hamper these investments. 

6. Scale up innovation in key low-carbon and 
climate-resilient technologies and remove 
barriers to entrepreneurship and creativity.

• *RYHUQPHQWV�RI�WKH�PDMRU�HFRQRPLHV�VKRXOG�DW�OHDVW�
triple their energy-related research and development 
expenditure by the mid-2020s, with the aim of 
exceeding 0.1% of GDP; in addition, all countries 
should develop coordinated programmes to support 
the development, demonstration and deployment 
of potentially game-changing technologies, such as 
energy storage and carbon capture, use and storage.

• Governments should strengthen the market pull  
for new low-carbon technologies, in particular 
through carbon pricing, performance-based 
(technology-neutral) codes and standards, and  
public procurement policies. 

• Governments should work individually and together 
to reduce barriers to the entry and scaling of new 
business models, particularly around “circular 
economy” and asset-sharing mechanisms, and trade in 
low-carbon and climate-resilient technologies.

• Donors, working with international agencies such as 
the Consultative Group on International Agricultural 
Research (CGIAR), the UN Food and Agriculture 
Organization and national research institutes in 
emerging and developing countries, should double 
investment in agriculture and agroforestry R&D, with 
the aim of boosting agricultural productivity, climate-
resilient crop development and carbon sequestration.

• Learning from the CGIAR experience, governments 
should collaborate to establish an international 
network of energy access “incubators” in developing 

service delivery as or before the subsidies are  
 phased out. 

• Export credit agencies should agree to restrict 
preferential terms for new coal power stations to 
VXSHUFULWLFDO�RU�PRUH�HIĆFLHQW�WHFKQRORJLHV��DQG�WKHQ�
to a timetable for phasing out these preferential 
terms, initially for middle-income countries, and then 
for low-income countries (see Recommendation 5).

• Regions, cities and urban development ministries 
should phase out incentives for urban sprawl. 
Multilateral and national development banks should 
work with countries to redirect infrastructure 
VSHQGLQJ�DZD\�IURP�SURMHFWV�WKDW�HQDEOH�XUEDQ�
sprawl and towards more connected, compact and 
coordinated urban development.

4. Introduce strong, predictable carbon prices 
as part of good fiscal reform. 
• National governments should introduce a strong, 

SUHGLFWDEOH�DQG�ULVLQJ�FDUERQ�SULFH�DV�SDUW�RI�ĆVFDO�
reform strategies, prioritising the use of resulting 
revenues to offset impacts on low-income households 
DQG�ĆQDQFH�UHGXFWLRQV�LQ�RWKHU�GLVWRUWLRQDU\�WD[HV��

• 0DMRU�FRPSDQLHV�ZRUOGZLGH�VKRXOG�DSSO\�D�êVKDGRZë�
carbon price to their investment decisions and 
support governments in putting in place well-
designed, stable regimes for carbon pricing. 

• (IĆFLHQW�UHJXODWLRQV��VWDQGDUGV�DQG�RWKHU�DSSURDFKHV�
should be used to complement pricing; these can also 
help to put an “implicit” price on carbon for countries 
where a low level of carbon pricing is politically 
GLIĆFXOW��SUHIHUDEO\�ZLWK�ćH[LELOLW\�EXLOW�LQ�WR�IDFLOLWDWH�
the introduction of explicit pricing later.

• National governments should seek to reduce policy 
risk and uncertainty by enacting domestic climate 
legislation, modifying their national plans and 
developing the institutional arrangements needed 
to meet their commitments under an international 
climate agreement (see Recommendation 2)

5. Substantially reduce the capital cost of  
low-carbon infrastructure investment.
• Donors, multilateral and national development banks 

should review all lending and investment policies and 
SUDFWLFHV��DQG�SKDVH�RXW�ĆQDQFLQJ�RI�KLJK�FDUERQ�
SURMHFWV�DQG�VWUDWHJLHV�LQ�XUEDQ��ODQG�XVH�DQG�HQHUJ\�
systems, except where there is a clear development 
rationale without viable alternatives. 

• Governments and multilateral and national 
development banks should help provide new and 
H[LVWLQJ�ĆQDQFLQJ�LQVWLWXWLRQV�ZLWK�WKH�ULJKW�VNLOOV�
DQG�FDSDFLW\�WR�SURYLGH�ĆQDQFH�IRU�ORZ�FDUERQ�DQG�
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countries. These should enhance public and private 
R&D in off-grid electricity, household thermal energy, 
and micro- and mini-grid applications. They should 
also boost business model development for new 
distributed energy technologies. 

7. Make connected and compact cities the 
preferred form of urban development.
• Finance and urban planning ministries, national 

development banks, and city mayors should commit 
to a connected, compact and coordinated urban 
development model, centred on mass transport and 
UHVRXUFH�HIĆFLHQW�VHUYLFH�GHOLYHU\�

• City authorities, working with national and sub-
national governments, should identify ways to 
LQFUHDVH�ORFDOO\�JHQHUDWHG�UHYHQXHV�WR�ĆQDQFH�DQG�
incentivise smarter, more compact and resilient urban 
GHYHORSPHQW�å�IRU�H[DPSOH��WKURXJK�JUHDWHU�XVH�RI�
congestion charging, parking fees, land development 
taxes and land value capture mechanisms. 

• Governments, multilateral and national development 
EDQNV�VKRXOG�ZRUN�ZLWK�PDMRU�FLWLHV�DQG�SULYDWH�
banks to strengthen the creditworthiness of cities. 
They should work together to set up a global city 
creditworthiness facility.

• Networks of cities, such as the C40 Cities, Climate 
/HDGHUVKLS�*URXS�DQG�,&/(,�å�/RFDO�*RYHUQPHQWV�
for Sustainability, working with international 
organisations and the private sector, should create 
a Global Urban Productivity Initiative aimed at 
VLJQLĆFDQWO\�LQFUHDVLQJ�WKH�HFRQRPLF�DQG�UHVRXUFH�
productivity of the world’s cities. The initiative could 
start by developing, quantifying and disseminating 
best practices in boosting urban productivity, 
and support countries’ efforts to put sustainable 
urbanisation at the heart of their economic 
development strategies.

8. Halt the deforestation of natural forests  
by 2030.
• Developed countries should scale up payments for 

Reducing Emissions from Deforestation and forest 
Degradation (REDD+) to at least US$5 billion per 
\HDU��IRFXVHG�LQFUHDVLQJO\�RQ�SD\PHQWV�IRU�YHULĆHG�
emission reductions. 

• Forest-rich countries should take steps to correct the 
governance and market failures undermining natural 
forest capital, including actions to improve land use 
planning, secure tenure, strengthen enforcement of 
forest laws, and increase transparency concerning the 
condition and management of forests. 

• Companies and trade associations in the forestry 
and agricultural commodities sectors (including palm 

oil, soy, beef, and pulp and paper) should commit to 
eliminating deforestation from their supply chains by 
2020, for instance through collaborative initiatives 
such as the Consumer Goods Forum and its Tropical 
Forest Alliance 2020, and in cooperation with banks 
willing to incorporate environmental criteria into their 
WUDGH�ĆQDQFLQJ�LQVWUXPHQWV��

9. Restore at least 500 million hectares  
of degraded forests and agricultural land  
by 2030.
• National governments, working together with 

farmers, development banks, non-governmental 
organisations (NGOs) and the private sector, should 
commit to and start the restoration of at least 150 
million hectares of degraded agricultural land, to 
EULQJ�WKLV�EDFN�LQWR�IXOO�SURGXFWLYH�XVH�å�IRU�H[DPSOH��
through agroforestry measures. This target could 
be scaled up over time, based on learning from 
experience. It is estimated that such action could 
generate additional farm incomes of US$36 billion, 
feed up to 200 million people and store about 1 billion 
tonnes of CO

2
e per year by 2030. 

• Governments, with the support of the international 
community, should commit to and start the 
restoration of at least 350 million hectares of lost 
or degraded forest landscapes through natural 
regeneration or assisted restoration by 2030. This 
could generate an estimated US$170 billion per year 
LQ�EHQHĆWV�IURP�HFRV\VWHP�VHUYLFHV��DQG�VHTXHVWHU�
1-3 billion tonnes of CO

2
e per year.

10. Accelerate the shift away from polluting 
coal-fired power generation. 
• Governments should reverse the “burden of proof” 

IRU�EXLOGLQJ�QHZ�FRDO�ĆUHG�SRZHU�SODQWV��EXLOGLQJ�
them only if alternatives are not economically feasible, 
EHDULQJ�LQ�PLQG�WKH�IXOO�UDQJH�RI�ĆQDQFLDO��VRFLDO�DQG�
environmental costs associated with coal power. 

• All countries should aim for a global phase-out of 
unabated fossil fuel power generation by 2050. 
High-income countries should commit now to end the 
EXLOGLQJ�RI�QHZ�XQDEDWHG�FRDO�ĆUHG�SRZHU�JHQHUDWLRQ�
and accelerate early retirement of existing unabated 
capacity, while middle-income countries should aim to 
limit new construction now and halt new builds  
by 2025. 

• Governments and multilateral and national 
development banks should adopt an integrated 
framework for energy decisions, ensuring a public and 
WUDQVSDUHQW�FRQVLGHUDWLRQ�RI�DOO�WKH�FRVWV�DQG�EHQHĆWV�
of different energy sources, including demand 
management options, based on consideration of 
supply costs, energy security impacts, health costs of 
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air pollution, other environmental damage,  
risks related to climate change and technology  
learning curves.

• Governments worldwide should steer energy sector 
investments towards renewable energy sources, 
HQHUJ\�HIĆFLHQF\�LPSURYHPHQWV�DQG�RWKHU�ORZ�FDUERQ�
DOWHUQDWLYHV��(QHUJ\�HIĆFLHQF\�VKRXOG�EH�SULRULWLVHG��
JLYHQ�WKH�FRVW�VDYLQJV�DQG�HQHUJ\�VHFXULW\�EHQHĆWV� 
it provides. 

• Governments should provide assistance to support 
workers, low-income households and communities in 
coal-dependent regions and carbon-intensive sectors 
that may be adversely affected by these policies, 
WR�HQVXUH�D�MXVW�WUDQVLWLRQ�ZLWK�DSSURSULDWH�VRFLDO�
protection measures, using where relevant some of 
the revenues from carbon taxes and subsidy reform 
for this purpose.
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