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Foreword

Foreword

Countries worldwide are recognising the need for immediate action to combat climate change and 

adapt to its consequences. To date, over 180 countries have ratified the Paris Agreement. However, 

efforts to achieve global climate goals remain insufficient. Greenhouse gas emissions continue to rise 

and some governments remain concerned that climate policies could slow economic growth. But this 

is simply wrong. 

As shown in the OECD’s 2017 flagship report, Investing in Climate, Investing in Growth — 

which was supported by the German G20 Presidency — governments can take decisive climate 

action now that reinforces, rather than undermines, growth prospects. Such action is not only good 

environmental stewardship, but also sound economic policy since the cost of inaction and delayed 

efforts will be higher than timely measures taken now. Moreover, climate action presents opportunities 

to expand and modernise much-needed low-emission, resilient infrastructure, draw on untapped 

economic potential, drive exciting new technological developments and build more inclusive societies.

Historically, governments have dealt with the climate challenge on the margins, in an incremental 

and piecemeal fashion. But, as the Inter-Governmental Panel on Climate Change’s Special Report on 

Global Warming of 1.5°C recently reminded us, this will require an urgent and systemic economic 

transformation. With this transformation in mind, the G20 Hamburg Climate and Energy Action Plan 

for Growth called on our three organisations – the OECD, UN Environment and the World Bank Group – 

to work together on approaches to make financial flows consistent with the Paris Agreement goals. 

Financing Climate Futures: rethinking Infrastructure is a product of this work. This report 

lays out the agenda for integrating climate considerations into all aspects of our societies and setting 

up the right incentives to better align financial flows by focussing on key transformational action areas: 

planning, innovation, budgeting, finance, development and cities. Among key steps, governments must 

plan for long-term climate objectives and disentangle their fiscal reliance on fossil fuels. They should 

mobilise public and private finance to bridge the infrastructure investment gap in order to meet both 

development needs and climate objectives. Climate innovations must be developed and widely deployed. 

And last but not least, action must focus on cities, which are the building blocks of modern societies.

How governments respond today will impact the options available to future generations.  

The way ahead will not be easy, but the need for action is unquestionable. We call on governments to 

act on the important recommendations of this report to help them fundamentally shift towards low-

emission economies and seize the opportunities presented by the convergence of challenges ahead: 

social inequalities, sustainable infrastructure deficits and a changing climate.

Angel Gurría

Secretary-General, OECD

Erik Solheim

Executive Director, UN Environment

Kristalina Georgieva

CEO, World Bank Group
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Executive summary

Infrastructure sits at the very centre of development pathways and underpins economic 

growth, productivity and well-being. yet infrastructure has suffered from chronic 

underinvestment for decades, in both developed and developing economies. the oeCd 

estimates that Usd 6.9 trillion a year is required up to 2030 to meet climate and development 

objectives. Furthermore, current energy, transport, building and water infrastructure make 

up more than 60% of global greenhouse gas emissions. An unprecedented transformation of 

existing infrastructure systems is needed to achieve the world’s climate and development 

objectives. 

Aligning financial flows with low-emission, resilient development pathways is now more 

critical than ever to meet the goals of the Paris Agreement and deliver on the 2030 Agenda 

for sustainable development. today there is a unique opportunity to develop infrastructure 

systems that deliver better services while protecting the environment. Harnessing the 

benefits of rapidly emerging technologies, new business models and financial innovations 

will be key in opening new pathways to low-emission, resilient futures.

mobilising public and private resources across the financial spectrum is an essential 

part of generating the trillions of dollars needed for sustainable infrastructure. Public finance 

institutions, banks, institutional investors, corporations and capital markets all have a 

crucial role to play, both in their own right and as part of the broader financial ecosystem. 

Governments need to set the right incentives to mobilise finance away from emissions- 

intensive projects, and provide investment and climate policy frameworks that support the 

rapid and radical transformations required. while there has been some progress, current 

policies continue to foster an incremental approach to climate. existing policy frameworks, 

government revenues and economic interests continue to be entangled in fossil fuels and 

emissions-intensive activities. deeper efforts are needed to drive systemic change, overcome 

institutional inertia and break away from the vested interests that are often barriers to 

low-emission, resilient development. 

enhanced international co-operation, through the Paris Agreement or fora such as the 

G7 and the G20, is an essential part of the transformation. the international community 

has increasingly recognised the need for such transformation: almost all G20 countries 

confirmed their willingness to embark on a global energy transition in line with climate 

and development goals in the 2017 G20 Hamburg Climate and energy Action Plan for 

Growth. there is also growing awareness that the push for greater climate action must be 

accompanied by a just and inclusive transition to address inequalities and provide equal 

opportunities for all parts of society. Governments need to ensure that the transition benefits 

everyone and does not disproportionately affect the poor and most vulnerable.
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this report lays out an agenda to enable societies around the world to undertake the 

kind of systemic actions that the transformation towards a low-emission, resilient future 

will require. It highlights 6 transformative areas and 20 actions that are key to aligning 

financial flows with climate and development goals in the areas of planning, innovation, 

public budgeting, financial systems, development finance and cities.

●● Plan infrastructure for a low-emission and resilient future, by rethinking planning at 

all levels of governments to align current infrastructure project plans with long-term 

climate and development objectives, avoid carbon lock-in and make resilience the norm 

in infrastructure decisions.

●● Unleash innovation to accelerate the transition, by deploying targeted innovation policies 

and accelerating the deployment of existing technologies, business models and services, 

swiftly moving the next generation of solutions from the lab to the market, and promoting 

international technology diffusion to make sure innovation benefits all.

●● Ensure fiscal sustainability for a low-emission, resilient future, by diversifying sources 

of government revenue to reduce carbon entanglement, aligning fiscal and budgetary 

incentives with climate objectives and harnessing the power of public procurement and 

public institutions’ spending while ensuring an inclusive transition along the way. 

●● Reset the financial system in line with long-term climate risks and opportunities, by fixing 

biased incentives, capability gaps and inadequate climate risk disclosure and pricing that 

are hindering the allocation of finance to low-emission, resilient infrastructure.

●● Rethink development finance for climate, by ensuring that development finance 

institutions have the resources, mandates and incentives to deliver transformative 

climate action, attract new investors and sources of finance by using concessional finance 

strategically, and help countries advance their climate agendas and build enabling 

environments and “climate markets”. 

●● Empower city governments to build low-emission and resilient urban societies, by 

developing capacity to more effectively plan and finance the right infrastructure, aligning 

national and local fiscal regulations with investment needs, and building climate-related 

and project finance capacity at the city level.

delivering on the transformation will be challenging. while there is encouraging 

momentum, governments must continue to drive systemic changes to ensure that financial 

flows are well aligned with the infrastructure needed for low-emission, resilient pathways 

to the future. moving towards a more transformative agenda will help governments deliver 

sustainable, balanced and inclusive growth and improve well-being within and across 

societies.
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Chapter 1

Climate, infrastructure and finance: 
An agenda for transformation

Aligning financial flows with low-emission, resilient infrastructure is essential 
to deliver climate and development objectives. Infrastructure underpins economic 
growth, productivity and well-being. A fundamental transformation of existing 
infrastructure systems is needed to meet the scale and urgency of climate action. 
Getting investment and climate policy right is a necessary condition of success, but 
it is not enough. Existing policy frameworks, institutions and economic incentives 
encourage incremental changes. Only systemic change will disrupt institutional 
inertia and vested interests that slow the pace of change in climate and development 
policy. This chapter contains an extended synthesis of the report, laying out the 
agenda for governments to move away from incremental progress on climate change 
to deliver the transformation needed. It highlights why and how action across six 
transformative areas – planning, innovation, public budgeting, financial systems, 
development finance and cities – can help align financial flows with climate and 
development goals.  
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1.1. A fundamental transformation of existing infrastructure systems is needed

The climate challenge calls for rapid and far-reaching transformations in energy, 
land-use, transport and urban systems

A pathway compatible with the objective of the Paris Agreement to limit global 

temperature increase to well-below 2°C and towards 1.5°C above pre-industrial levels requires 

a radical change to infrastructure, technologies and behaviours. significant greenhouse gas 

emissions are embedded in the vast majority of human activities and preferences. the world’s 

energy, transport, buildings and water systems emit more than 60% of current greenhouse 

gases. emissions are increasing as a result of several trends: an increased appetite for mobility 

and ownership of individual cars; a growing population that is expected to move towards  

meat-intensive food diets, which puts more pressure on agricultural productivity; use of cement 

and aluminium in house construction; and increasing reliance on heating and cooling systems. 

the urgency and scale of the infrastructure challenge was starkly laid out in the 

Intergovernmental Panel on Climate Change (IPCC)’s special report on the impacts of global 

warming of 1.5°C above pre-industrial levels (IPCC, 2018[1]). to limit warming to 1.5°C,  

Co2 emissions must fall by about 45% by 2030 compared to 2010 levels, and would need to 

reach net-zero around 2050. the report concludes that “rapid and far-reaching transitions 

in energy, land, urban and infrastructure (including transport and buildings) and industrial 

systems” are required in order to limit global warming to 1.5°C. It highlights the need for an 

 Key messages

Infrastructure sits at the very centre of climate and development pathways. It underpins 
the development of societies, economic growth, productivity and well-being. yet current 
energy, transport, buildings and water infrastructure make up more than 60% of greenhouse 
gas emissions, and infrastructure worldwide has suffered from chronic underinvestment 
for decades. A fundamental transformation of existing infrastructure systems is needed to 
meet the scale and the urgency of climate action.

Aligning public and private investments in low-emission and resilient infrastructure has 
now become critical to increase resilience, avoid further emissions lock-in, and deliver on 
climate and the sustainable development Goals. Getting investment and climate policy right 
is a necessary condition of success in meeting the climate challenge, but it is not enough. 
existing policy frameworks, institutions and economic incentives encourage incremental 
changes when a rapid transformation is needed. only systemic change will disrupt the 
roots of institutional inertia and vested interests that serve to frustrate and slow the pace 
of change in climate and development policy.

this report lays out the agenda for a low-emission, resilient transformation that governments, 
the private sector and civil society need to focus on in order to move beyond an incremental 
approach to the climate challenge and pursue a truly transformative agenda. It requires action 
across six areas: planning, innovation, budgeting, financial systems, development and cities, 
and a whole-of-government, whole-of-society approach to the climate challenge.
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unprecedented transition across these systems, and a significant increase in investments in 

mitigation options: Annual investment in low-carbon energy and energy efficiency would 

need to increase by a factor of five by 2050.

while there are many different pathways to achieve carbon neutrality, all require action 

across the following systems (IPCC, 2018[1]):

●● Energy. today’s energy systems rely heavily on centralised power generation based on 

fossil fuels. tomorrow’s energy systems will need to see a substantial reduction in demand 

through energy efficiency, a decline in the carbon intensity of electricity to zero by mid-

century, and an increase in electrification of energy uses. In a pathway consistent with 

1.5°C warming, renewables supply 70-85% of the electricity in 2050, while coal disappears 

from the electricity mix by 2050 (IPCC, 2018[1]).

●● Land use. A sustainable intensification of land-use practices, enhanced agricultural 

productivity and potentially a change in dietary preferences will be necessary in order to 

meet the goals of poverty reduction, access to food, biodiversity conservation, and climate 

and development objectives. Changes in urban planning are also essential. limiting urban 

sprawl is particularly important in the context of cities in developing countries, which 

are projected to grow rapidly in the coming decades.

●● Heavy industries. Cement, aluminium, chemicals and steel are essential to the built 

environment and to manufacturing, and will remain so for decades to come. yet their 

production is extremely energy- and emissions-intensive. A significant transformation 

of such energy-intensive industries is needed, going beyond energy efficiency measures 

to more innovative business models and technologies.

●● Transport and buildings. Current transport systems rely largely on fossil fuels and 

impose a very high environmental cost (air pollution, noise and congestion). Improving 

the energy efficiency of transport and buildings is a key step, with more efficient 

vehicles or appliances, insulation of existing buildings and electrification of vehicles. 

demand measures are also required to reduce the need for mobility through more 

efficient public transport and a better integration of land-use planning and transport 

policies.

Getting the infrastructure investment right in these systems is one of the key success 

factors to achieving the goals of the Paris Agreement and delivering on development and 

growth objectives. Given its long life span, infrastructure could also lock in emissions-intensive 

behaviours for decades to come. the new demand for infrastructure in a low-emission world 

is an opportunity for emerging and developing countries to “leapfrog” the emissions-intensive, 

fossil-fuel oriented infrastructure systems of the past (new Climate economy, 2016[2]). Better 

infrastructure is also needed to enhance the resilience of economic systems, social structures 

and communities as a certain amount of climate change is already locked into the system. 

there is a unique opportunity in the coming years to develop infrastructure systems that 

deliver better services while protecting the environment.

Greater infrastructure investment is required to support development

Infrastructure worldwide has suffered from chronic underinvestment for decades, leading 

to a lack of infrastructure services. Climate-related requirements regarding infrastructure 

quality come on top of this pre-existing infrastructure investment gap. the urgent need to 

address this issue presents a unique opportunity in the coming years to move the climate and 

development agendas forward and develop infrastructure systems that deliver better services 
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while also achieving climate and development goals. which infrastructure projects receive 

financing will shape not only development patterns but will also determine future emissions 

pathways. recent oeCd estimates indicate that around Usd 6.3 trillion of infrastructure 

investment is needed each year to 2030 to meet the sustainable development Goals (sdGs), 

increasing to Usd 6.9 trillion a year over the same period to make this investment compatible 

with the goals of the Paris Agreement (oeCd, 2017[3]). the current spending on infrastructure 

is between Usd 3.4-4.4 trillion, depending on the measurement metrics used.

In developing economies, significant levels of investment are needed to upgrade 

current infrastructure systems and to develop new infrastructure projects to deliver on 

the sustainable development Goals (sdGs). A decisive transition towards a low-emission, 

resilient future can serve to safeguard the significant gains made in improving human 

development in past decades.

the latest progress report by the Un secretary General on the achievement of the 

sdGs shows that global poverty1 has declined rapidly, dropping to one-third of 1990 levels 

in 2013, but that 783 million people still lived in poverty in 2013 (Un economic and social 

Council, 2018[4]). But poorer populations and communities are often the most vulnerable to 

the impacts of a changing climate and without decisive action, increasing climate impacts 

could drive more than 100 million people into poverty by 2030 (Hallegatte et al., 2016[5]). 

solving the refugee crisis has been a defining development issue for both developed and 

developing countries in recent years, and climate change could exacerbate this further. A 

world Bank Group analysis shows that climate change could induce over 143 million people 

from three regions – sub-saharan Africa, south Asia, and latin America – to migrate out of 

their own countries (rigaud et al., 2018[6]).

the infrastructure gap is no less a serious concern for developed economies. these 

economies are at a different stage of the infrastructure cycle, but significant levels of 

infrastructure investment are needed to maintain and upgrade ageing infrastructure. Public 

investment in advanced G20 economies fell from 5% of GdP in the late 1960s to 3% in the 

mid-2000s (oeCd, 2017[3]). despite increased infrastructure investment following the recent 

financial crisis, spending remains at a historic low, resulting in ageing and poorly maintained 

infrastructure stock in many developed economies.

A greater role for natural infrastructure and the land-use sectors

natural infrastructure has a significant role to play in filling the infrastructure gap, both 

in terms of increasing the efficiency of delivering essential ecosystem-based services and 

of reducing the cost of infrastructure. Healthy, functional ecosystems can provide services 

that complement or provide a cost-effective alternative to those provided by grey (civil-

engineered) infrastructure. restoring wetlands and protecting watersheds, for example, 

can help filter water and regulate water flow, ensuring continued access to clean water and 

protecting communities and infrastructure from flooding (see Chapter 2).

similarly, land-use sectors hold considerable potential to deliver mitigation and 

adaptation benefits, and they are also highly sensitive to climate change. Increasing 

temperatures are projected to affect – and in some cases have already affected – the ability 

of land to store carbon, the productivity of land (particularly due to changes in precipitation 

levels) and the resilience of ecosystems. measures are needed to enhance the resilience of 

ecosystems and help adapt agriculture to climate change (e.g. climate-resilient crop varieties, 

advanced irrigation technologies). 
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Rapid changes in technologies and business models lie ahead

rapid technological, economic and societal changes are generating high uncertainty 

around a number of variables that could impact climate change mitigation and adaptation 

efforts in the coming decades. these potential changes and disruptions could radically 

change the demand for infrastructure, creating new opportunities and challenges for 

achieving climate goals that must be taken into account in making infrastructure investment 

decisions today.

such disruptive technologies include:

●● enabling technologies, such as the Internet of things (Iot), blockchain, artificial intelligence, 

machine learning, 3d printing and large powerful batteries;

●● sector-specific technologies, such as autonomous vehicles and electric vehicles;

●● Business models that change the demand for infrastructure supply, such as sharing 

economy and circular economy models; and

●● digital finance instruments such as pay-as-you-go systems that create new opportunities 

for financing infrastructure services and influencing behaviours.

Innovation in technologies, business models and financing tools creates new opportunities 

for climate and development. sharing economy business models could reduce the demand 

for mobility and housing infrastructure. disruptive technologies and business models could 

also reduce oil demand by a third compared to a business-as-usual scenario (thomä, dupré 

and Fulton, 2018[7]).

Advances in digitalisation present transformative opportunities to decarbonise and 

decentralise energy systems: smart charging technologies for electric vehicles could help 

address intermittency in renewable energy supply, which could reduce infrastructure 

investment needs by between Usd 100 billion and Usd 280 billion in the next two decades. 

smart demand response could contribute a further Usd 270 billion to infrastructure 

investment savings (IeA, 2017[8]). digital finance is also transforming the infrastructure-

investment value chain, enabling citizens to participate more directly in investments and 

unlocking new sources of finance for infrastructure (see Chapter 3).

the importance of the disruption created by those innovations lies not only in the 

existence or availability of such technologies or business models, but also in the ability for 

developed and developing countries alike to widely adopt and diffuse such innovations 

and practices. this is highly dependent on the ability of policy makers, regulators and 

planning authorities to create appropriate enabling policy and regulatory frameworks,  

as well as incentive structures that are conducive to the emergence of new technologies. 

these technologies also need to be widely available in order to ensure that they do not in 

turn exacerbate inequalities between and within societies (see Chapter 3).

1.2. Moving beyond an incremental policy approach to climate, infrastructure  
and finance

Current policies tend to foster an incremental approach towards climate goals

while there is clearly some progress in developing and implementing policies in 

support of sustainable infrastructure, it has proven to be challenging to move beyond 

relatively marginal or incremental changes to policies and behaviours. on the positive side, 

more countries are implementing carbon pricing policies and instruments, removing fossil 

fuel subsidies, carrying out regulatory interventions for energy efficiency and providing 
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targeted support to low-emission innovation. the number of carbon-pricing initiatives has 

more than tripled in the last 10 years at the national and subnational level (world Bank 

and ecofys, 2018[9]). Countries’ efforts in supporting low-emission technologies resulted 

in a significant decrease of the cost of low-emission technologies, which are increasingly 

competitive with emissions-intensive alternatives, even in the absence of policy support. 

Global investments in renewable electricity technologies have grown from Usd 226 billion 

in 2000 to Usd 298 billion in 2017, and are now more than double the annual investments 

in fossil fuel generation (IeA, 2018[10]) (see Chapter 4).

there is also momentum for change in the financial system. Public and private financial 

actors are increasingly aware of the role that finance can play in delivering on sustainable 

development and climate goals, beyond a relatively narrow focus on corporate social 

responsibility. since 2013, the number of subnational and national policy and regulatory 

measures to promote sustainable finance doubled; notable examples include China’s 2016 

“Guidelines for establishing a Green Financial system” and the 2018 european Commission 

Action Plan on Financing sustainable Growth (european Commission, 2018[11]). 

At the international level, the number of initiatives focusing on the incorporation of 

sustainability into the international financial rules quadrupled since 2013 (UneP Inquiry, 

2018[12]). there are encouraging developments in the G20 on sustainable infrastructure, with 

work on new metrics, definitions, standards and financial products as part of the sustainable 

Finance study Group and the sustainable Insurance Forum. the report of the Financial 

stability Board’s task Force on Climate-related Financial risk disclosure (tCFd) has been a 

game-changer in improved awareness, risk analysis and reporting in the corporate sector 

(tCFd, 2017[13]) (see Chapter 5).

yet progress to date remains incremental across the board – on emissions reductions, 

policy ambitions and capital re-allocation. since 1990, world GdP has more than doubled 

while Co2 emissions from fossil fuels increased by 60% (oeCd, 2017[3]). Climate action 

planned or currently underway, while heading in the right direction, has proven insufficient 

to deliver the transition required. while the rate of emissions growth slowed considerably 

and energy emissions were flat for three years up until 2016, global emissions rose again in 

2017, driven in particular by strong economic growth and a slowdown in energy efficiency 

improvement (IeA, 2018[14]). Far greater efforts are needed to both reverse that trend, bring 

about an early global peaking of Co2 emissions and avoid lock-in to emissions-intensive 

development pathways.

the combined emissions abatement that governments have pledged to achieve by 

2030 in the latest nationally determined contributions (ndCs) still lead to emission levels 

incompatible with the goals of the Paris Agreement. even if all abatement targets in the 2030 

ndCs were met, global emissions would still be off track by an amount equal to between a 

fifth and a quarter of total annual emissions globally (UneP, 2017[15]). to get on a least cost 

pathway compatible with a well-below 2°C target, governments would need to approximately 

triple current commitments to emissions reductions in their 2030 nationally determined 

Contributions (ndCs). Continuing with business-as-usual, countries’ emissions will already 

have surpassed levels consistent with 1.5°C by 2030 and consume about 80% of the remaining 

carbon budget consistent with 2°C (UneP, 2017[15]).

Progress in developing the necessary policy frameworks is also insufficient. Carbon 

pricing policies are not ambitious enough. Close to half of emissions are not priced at all: 

only 12% of carbon emissions are priced at eUr 30 per tonne of Co2 or higher, a low-end 
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estimate of the damage that carbon emissions cause and close to half of emissions are not 

priced at all (oeCd, 2018[16]). this figure is even higher in sectors such as agriculture and 

industry. more efforts are needed to remove fossil fuel subsidies, as estimates of support to 

fossil fuels range between Usd 373 billion and Usd 617 billion over the period 2010-20152 

(oeCd, 2018[17]).

the limited existing evidence suggests that progress on capital reallocation and in 

greening the financial system remains marginal. low-emission infrastructure investment 

remains less than 1% of the overall portfolios of institutional investors (G20 Green Finance 

study Group, 2016[18]). Current green bonds have been estimated to exceed Usd 1 trillion, 

yet this new asset class makes up less than 1% of the global Usd 100 trillion bond market.

In the energy sector, infrastructure investment patterns fail to demonstrate the shift 

of capital required for the low-emission transition (see Figure 1.1). In 2017, investments 

in infrastructure for electricity generation from renewable sources were comparable 

to investments in electricity networks and more than double those of fossil fuel-based 

electricity generation. But investments in extraction and transport of fossil fuels, oil refining 

and construction of fossil fuels power plants still represented 57.1% of global investment in 

energy supply in 2017 (IeA, 2018[10]).

Figure 1.1. Global energy investments, 2017
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12 https://doi.org/10.1787/888933856359 

Accelerating efforts to re-direct finance flows has now become critical

Addressing the sustainable infrastructure challenge requires mobilising actors across 

the financial spectrum, from public finance institutions to banks, institutional investors, 

corporations and capital markets. the importance of finance in climate action is recognised 

https://www.iea.org/wei2018/
https://doi.org/10.1787/888933856359
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in Article 2.1c of the Paris Agreement, which calls for “making finance flows consistent 

with a pathway towards low greenhouse gas emissions and climate-resilient development” 

(UnFCCC, 2015[20]).

the scale of this transformation is such that government budgets are insufficient to 

generate the trillions of dollars required and must be supplemented by private resources. 

mobilising private investment towards the transition is therefore essential. while private 

finance must play an expanded role, it will be limited to infrastructure projects with clear 

revenue streams. the public sector will need to continue to support infrastructure, especially 

in developing countries.

low-emission, resilient infrastructure investment faces different types of barriers in 

attracting financing. In addition to the broad barriers linked to attracting financing in long-term 

infrastructure, particularly in developing countries, there are specific barriers to investments in 

low-emission infrastructure. these include higher upfront costs, higher technology risks, higher 

regulatory risks as returns often rely on government subsidies and policies and different risk 

perceptions. these barriers result in a high degree of status quo bias in the financial system.

overcoming barriers to mobilise private sector investment at scale requires action across 

three core areas in a co-ordinated way (Fay et al., 2015[21]). First, governments should make 

greater efforts to improve the overall business environment and the investment climate. this 

means, amongst other things, implementing clear and predictable regulations, enforcing 

property rights and the rule of law, growing local financial markets, and developing options 

to mitigate regulatory, corruption and currency risks. In the case of developing countries, this 

imperative needs to be balanced with the political and economic reality of the institutional 

environment and the urgency of action that needs to happen despite weak investment 

conditions and immature capital markets in many of these countries.

second, developing a strong and stable climate policy framework to orient the economy 

away from emissions-intensive activities is essential to level the playing field with low-

emission alternatives. Core climate policies are an essential component of such a framework, 

including measures such as a robust and credible price on emissions, regulatory measures 

when pricing is not efficient or too low, fossil fuel subsidy reform and specific measures to 

bring low-emission technologies to commercialisation.

third, aligning the overall policy framework with climate goals is essential (oeCd, 2015[22]). 

For instance, a number of obstacles embedded in current financial systems and regulations that 

are hindering the allocation of finance to long-term low-emission infrastructure investments 

need to be addressed. such barriers range from the lack of definitions, information, data and 

capacities on low-emission, resilient infrastructure investment, to the governance of financial 

institutions and the financial system as a whole, including financial incentives across the 

system that favour short-termism (UneP Inquiry, 2015[23]; maimbo et al., 2017[24]).

Systemic change is needed to address the underlying problems of institutional 
inertia and vested interests

levelling the playing field and adjusting the risk-return profile of low-emission 

investments is an important element to re-orient flows to low-emission infrastructure, but 

it is not enough. Infrastructure investment decisions are taking place in an increasingly 

complex environment. rapid technological, economic and societal changes are generating 

uncertainty around a number of variables that could affect the nature of demand for future 

infrastructure, as well as altering the climate change mitigation and adaptation challenges 

in coming decades (Un environment, 2018[25]).
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the rapid and disruptive advances in technologies also underscore the significant range 

and scale of uncertainties confronting decision makers today as they grapple with issues 

that will have long-term impacts on emissions pathways and resilience. Given the likely 

breadth and depth of change that societies are facing, the world in 2050 is likely to look 

significantly different in many ways to the world today. looking ahead using existing models 

could hamper decision making in an increasingly non-linear world. tools such as strategic 

foresight can serve to highlight the “critical uncertainties” that today’s decision makers 

need to be aware of in order to ensure that current institutional, planning and infrastructure 

systems can adequately and robustly take such uncertainties into account (see Box 1.1).

our current institutional settings, processes and institutions are simply not fit to 

achieve the transformation needed. Governments need to move away from a sectoral 

approach to infrastructure planning and financing, and move towards a more systemic, 

forward-looking and whole-of-government approach to infrastructure decisions. Current 

infrastructure planning practices, decision-making processes and institutional settings 

inherited from the last century reflect a status quo based on conventional practices and a 

continued “silo mentality”. Innovation and transformation depend on the engagement of 

parts of governments that so far have not been sufficiently mobilised in the development of 

climate response strategies, notably ministries of finance, planning and economy, to ensure 

a good connection between the real economy and the financial system. new approaches to 

planning need to complement traditional approaches. Foresight methodology provides a 

complementary perspective by constructing multiple plausible futures to inform decision 

making under uncertainty (see Chapter 2).

overcoming this institutional inertia means addressing a series of barriers inherent 

to our processes, practices and institutions that are preventing more ambitious climate 

action, including:

●● Behavioural and data biases that encourage choices based on conventional practices 

rather than forward-looking potential;

●● misaligned incentives and capacity gaps along the investment value chain, from 

procurement to investment decisions; and

●● Political economy factors, such as employment in the fossil fuel industry, government rents 

from fossil fuel-based activities, short time horizons, as well as citizens and incumbent 

market interests (röttgers and Anderson, 2018[26]; maimbo et al., 2017[24])

A just and inclusive transition is essential for a transformative agenda

the push for greater climate action is accompanied by a need for policies that address 

inequalities and provide the same opportunities for all. Across the oeCd, the top 10% 

of the income distribution earn around 10 times more than the bottom 10%, up from just 

7 times more 30 years ago. Climate change threatens to increase the effects of structural 

inequalities worldwide. even though wealthier populations may have more assets at risk of 

climate change impacts, disadvantaged populations tend to be more vulnerable and suffer 

disproportionately from a changing climate (UndesA, 2015[27]; Hallegatte et al., 2016[5]). this 

is because they often live in areas more exposed to climate risks with poor quality housing 

that is not equipped to resist extreme weather events or lack access to air conditioning in the 

case of heat waves, for example. they may also be less equipped to recover from a disaster, 

with reduced access to safety nets like unemployment or insurance systems.
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Box 1.1. Shifting the Lens

As a component of the Financing Climate Futures initiative, the Shifting the Lens report has explored how 
foresight methodologies and scenario development can better inform infrastructure investment decisions 
today in order to align financial flows with a low-emission, resilient future (see Figure 1.2).

Figure 1.2. Foresight and scenario development

1 2 3IDENTIFYING DRIVERS
OF UNCERTAINTY

CLUSTERING
UNCERTAINTIES INTO
SCENARIOS

BACKCASTING
EXERCISE TO IDENTIFY
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IMPLICATIONS

In general, infrastructure decisions today do not take adequate account of critical socioeconomic and 
technological uncertainties that will shape future infrastructure supply and demand. scenarios can improve 
current infrastructure decisions by examining them against an “organised” set of uncertain, plausible futures. 
through such a lens, distortions in decision making can be revealed, and adjustments made. such distortions 
may arise from a combination of biases embedded in habits and norms, prevalent incentives, incumbent 
interests, or a lack of competencies.

Shifting the Lens has used a simple analytic framework to identify a number of critical uncertainties that 
affect future infrastructure demand and supply (see Figure 1.3)

Figure 1.3. Four-tier analytic framework
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What will infrastructures of the 
future look like?

What are the implications for 
business models?

What are the new financing approaches 
and impacts to the economy?

Building on this framework, a number of critical uncertainties have been identified that influence the 
selection, design, procurement, deployment and related financing decisions regarding low-emission, resilient 
infrastructure. these include: (1) climate change itself; (2) shifts in the economic and geopolitical features of 
globalisation; (3) the technological intensification of infrastructure; (4) new economic, business and financing 
models such as the shared and circular economy; (5) new forms of citizen engagement; (6) changes to the 
financial system; and (7) economic downturns and external shocks.

to highlight the central role of uncertainty in investment decisions, scenarios were developed to 
identify clusters of the selected critical uncertainties. It should be emphasised that the scenarios are 
neither prescriptive nor are they projections. Furthermore, they do not necessarily reflect the views of the 
organisations involved in preparing this report. they were developed by drawing on the outcomes of dialogue 
with key stakeholders through workshops and interviews.



27

 1. ClImAte, InFrAstrUCtUre And FInAnCe: An AGendA For trAnsFormAtIon

Financing Climate Futures: Rethinking Infrastructure © OECD/The World Bank/UN Environment, 2018

each scenario has a core characterisation (see Figure 1.4) and seeks to highlight how combinations of 
critical uncertainties can lead to quite different directions and sensitivities for today’s decision makers. 
Adequate investment in climate-compatible infrastructure is required under all scenarios. these scenarios 
are intended to highlight possible aspects of a future within which climate goals need to be attained, not 
to predict or indicate any preference of one over other scenarios. scenarios therefore help to “stress test” 
today’s policies, financing decisions and civil actions.

Figure 1.4. Scenarios
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the key insights from this exercise focus on:

●● Long-term time horizon: there is no substitute for explicit, long-term planning; governments and their 
agents, and less so market actors, are likely to be at the core of such long-termism.

●● Policy-guided finance: significant policy guidance and support to ensure that private financial markets 
can fulfil their key role in investing in climate-compatible infrastructure.

●● Citizen action: Citizens can impact the financing of climate-compatible infrastructure but, going forward, 
are as likely to constrain as to enable progress, given their varied priorities and time horizons.

●● Resilient investment: strong government- and policy-directed finance will be required in the face of 
economic downturns and external shocks, which are inevitable over the period in question.

●● Shifting globalisation: the combined effects of automation, climate, business model innovation and 
reinforcing policy may drive us towards higher fragmentation of the global economy, reshaping the 
demand for infrastructure, and increasing the importance of local financing solutions.

●● International co-operation: International co-operation is key, but may become more effective when faced 
with significant shocks to the global economy.

scenarios reinforce the importance of examining political will and the institutional and behavioural norms 
that inform investment decisions in climate-compatible infrastructure by governments, market actors and 
civil society. overcoming distortions in decision making will likely make a significant difference to the pace 
and form of investment in climate-compatible infrastructure:

●● risk pricing needs to be more sensitised to complex and critical uncertainties, including through the use 
of scenario planning rather than exclusively singular, probability analysis.

●● Capabilities need to be enhanced to better handle decision making under uncertainty all along the 
investment value chain, including investors through to procurement.

●● Incentives need to be shifted, together with institutional norms, to increase the rate of adoption of a new 
generation of technologically intensive infrastructure and associated business and financing approaches.

Source: Un environment (2018[25]), Shifting the Lens.

Box 1.1. Shifting the Lens (cont.)
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moving away from our historic reliance on fossil fuels is necessary to anticipate any 

negative impacts from climate change, but implies also profound changes to the shape of 

our economies. our societies, economies, policies and infrastructure have been hard-wired 

in the past decades to a growth model based on fossil fuels (oeCd, 2015[22]). Inevitably, an 

economy-wide transformation is likely to generate tension among those who benefit from 

these changes and those who consider themselves worse off (oeCd, 2017[3]).

An inclusive approach to the low-emission transition needs to be managed at two-levels 

(Fay et al., 2015[21]). First, it is essential that the transition benefits everyone, and does not 

impact the poor disproportionately. national and local policies that aim to reduce emissions 

and adapt to climate change have a range of economic and distributional consequences on 

households. In the absence of compensation policies, core climate policies have the potential 

to affect household spending and the affordability of energy, transport services, and housing, 

particularly for low-income households (oeCd, 2018[29]) (see Chapter 7).

second, it is also necessary to support and manage the transition for those individuals 

and communities that may be particularly affected as economies shift away from fossil 

fuels, such as those in heavy industrial regions and energy-intensive activities facing 

unemployment like coal workers. ensuring that there are no stranded communities is as 

important to the transition as minimising the risk and cost of stranded assets. From historic 

examples like the coal mine closures of the 1980s in the United kingdom, the delocalisation 

of heavy industry sectors such as steel production in the United states and shipbuilding 

in Japan, to the digitalisation of today, structural changes with competitiveness and 

employment impacts have raised concerns and resistance on the part of affected industries 

and workers (Botta, 2018[30]). there are also lessons to be learnt from recent transitions in 

sectors such as coal mining, where much of the transition has been driven by economic 

realities as much as by environmental considerations (spencer, sartor and Caldecott, 2017[31]).

For many industrial regions, managing a just transition requires developing strategies 

to support the reorientation of existing industries in order to increase their efficiency 

and lessen dependence on fossil fuels. For policy makers it also requires minimising the 

destruction of asset value and ensuring an orderly evolution. targeted support is needed to 

compensate for economic loss. structural reforms such as ensuring flexible labour markets 

and strengthening social protection schemes could also be instrumental in facilitating the 

transition, and overcoming political economy issues (see Chapter 4).

1.3. An agenda for transformation
this report lays out the agenda for a low-emission, resilient transformation that 

requires action across six areas: planning, innovation, budgeting, finance, development and 

cities. different country contexts, resource endowments and capabilities will determine the 

priority areas for individual countries. In all countries, however, it is critical that a whole-of-

government and whole-of-society approach is employed, with a central role to be played by 

ministries of finance and economy. this will help to ensure that the planning, investment 

and finance systems in place are “fit for the future” and able to smooth the path towards 

low-emission, resilient economies.

1. Plan infrastructure for a low-emission and resilient future

long-term strategies can be formidable tools for governments and non-state actors to 

create consensus on their economic trajectories, provide long-term signals to markets and 

inform near-term policy and investment decisions. Infrastructure planning must be improved 
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at all levels of government to create pipelines of sustainable infrastructure projects aligned 

with long-term climate and development objectives. Priority actions include:

●● develop new institutional configurations to align infrastructure plans with a long-term 

low-emission, resilient development vision.

●● make resilience the norm to limit vulnerability to climate damages, mainstream nature-

based solutions and demand-management tools into planning to ensure a resilient future.

●● Future-proof infrastructure investment decisions through approaches such as strategic 

foresight to monitor emerging socioeconomic and technological changes and regularly 

adjust long-term strategies.

2. Unleash innovation to accelerate the transition

to deliver the economic transformation required to address climate change, governments 

must accelerate the deployment of existing technologies, business models and services, and 

swiftly move the next generation of climate solutions from the lab to the market. to scale 

up climate solutions, governments should:

●● deploy targeted innovation policies to create and shape markets for climate innovations.

●● scale up public investment in research and development to create the next generation 

of climate solutions.

●● overcome the financial barriers to demonstration and early-stage commercialisation to 

bring existing technologies to scale.

●● Promote international technology diffusion to ensure innovation benefits all.

3. Ensure fiscal sustainability for a low-emission, resilient future

the power and influence of public budgets, if channelled towards climate objectives, can 

provide significant momentum towards building a low-emission, resilient economic future. 

In order to make meaningful progress on climate, there are four priority policy actions:

●● diversify government revenue streams to prepare for carbon neutrality in the long run, and 

reduce governments’ exposure to incumbents and vested interests in fossil fuel technologies.

●● Align fiscal and budgetary incentives with climate objectives to discourage emissions-

intensive behaviours or investments by economic actors.

●● leverage public procurement practices and indirect spending through state-owned 

enterprises, development finance institutions, export credit agencies and public 

investments to align with climate objectives.

●● ensure an inclusive transition along the way, fostering public support for raising climate 

ambition.

4. Reset the financial system in line with long-term climate risks and opportunities

there is an urgent need to mobilise all sources of private finance to scale up and 

shift infrastructure investment towards low-emission, resilient projects. An array of rules 

governing the financial system favours the status quo and stands in the way of the necessary 

reallocation of capital. decision-making processes are distorted by inadequate climate risk 

pricing, capabilities and biased incentives in the investment value chain. the following 

actions will help move sustainable finance from momentum to transformation: 

●● encourage the integration of climate impact into investment decisions and strategies to 

improve climate-risk management strategies.
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●● Incentivise the disclosure of climate-related risks and opportunities for investors to 

increase transparency in financial markets.

●● support financial supervisory authority to better assess and manage climate-related 

risks that could threaten the financial stability of the system in the short and long term.

5. Rethink development finance for climate

while many different actors will need to be mobilised to help address the sustainable 

infrastructure challenge, development banks and development finance institutions are critical, 

particularly in developing country contexts. But for these banks to play a transformational 

role, they need to do more to integrate climate into underlying development objectives, better 

align overall portfolios with the Paris Agreement and scale up efforts to unlock commercial 

investment. development banks cannot do this alone – their activities are dependent on, 

and strongly influenced by shareholder and client governments. scaling up climate action 

requires governments and development banks to make three key changes:

●● strengthen development banks’ mandates and incentives to deliver transformative 

climate action.

●● Bring new investors and sources of finance to investments to create new climate 

markets.

●● Use concessional finance to enable development banks to drive the transformation.

6. Empower city governments to build low-emission and resilient urban societies

empowering local and city governments to plan and finance low-emission, resilient 

infrastructure is an essential part of achieving climate and development goals. the way 

cities expand and develop will determine the emissions of 70% of the world’s population in 

the 2050. Cities are particularly vulnerable to climate risks and must develop strategies that 

ensure urban resilience. the failure to invest in the right urban forms will put residents, the 

local economy and social cohesion at risk, potentially exacerbating existing inequalities. 

national and local governments should work together to pursue the following transformative 

actions:

●● rethink institutional configurations to integrate land-use and transport strategies and 

seize the immediate development benefits of low-emission, resilient planning.

●● Align national and local fiscal policies to encourage and enable low-emission, resilient 

investments and behaviours.

●● Build climate-related and project finance capacity in cities to efficiently finance and deliver 

complex low-emission, resilient infrastructure projects.

●● seize the social and economic benefits of low-emission, resilient planning to deliver 

inclusive urban growth.

Notes
1. As measured using the international poverty line, i.e. Usd 1.90 a day at 2011 purchasing power 

parity.

2. the combined dataset covers 76 national economies that collectively contribute 94% of global Co2 
emissions.
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Chapter 2

Plan infrastructure for a low-emission 
and resilient future

The transition towards low-emission, resilient economies presupposes far-reaching 
changes to infrastructure, technology and industrial systems that will require 
prudent planning. This chapter makes the case for improved planning practices as a 
prerequisite for successfully delivering on both climate and development objectives. 
It identifies barriers for implementing changes and emerging good practices in 
reconciling long-term climate and development objectives with near-term demand 
for infrastructure services. The chapter outlines three priority actions: develop new 
institutional configurations to align today’s decisions with long-term objectives, 
ensure that resilience to the impacts of climate change is a central component of 
planning, and harness the benefits of foresight to complement climate models in 
strategic planning.
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 Key messages

long-term strategies can be formidable tools for governments and non-state actors to 
create consensus on their economic trajectories, provide long-term signals to markets and 
inform near-term policy and investment decisions. Infrastructure planning must be improved 
at all levels of government to create pipelines of sustainable infrastructure projects aligned 
with long-term climate and development objectives. Priority actions include:

●● develop new institutional configurations to align infrastructure plans with a long-term 
low-emission, resilient development vision.

●● make resilience the norm to limit vulnerability to climate damages, mainstream nature-
based solutions and demand-management tools into planning to ensure a resilient future.

●● Future-proof infrastructure investment decisions through approaches such as strategic 
foresight to monitor emerging socioeconomic and technological changes and regularly 
adjust long-term strategies. 

Why is improved planning transformative?

success in limiting global temperature rise to well-below 2°C and towards 1.5°C hinges 

on rapid and unprecedented transformations of infrastructure stocks in energy, land-use 

and industrial systems worldwide (IPCC, 2018[1]). while the emission reductions pledged in 

countries’ 2030 nationally determined Contributions (ndCs) can be achieved with current 

infrastructure systems, post-2030 decarbonisation pathways that meet the Paris Agreement 

temperature goals will require far-reaching changes to infrastructure, technology and 

industrial systems. such radical shifts require better planning practices that align short-term 

infrastructure investment plans and strategies with long-term climate and development 

goals. 

the Paris Agreement recognises the importance of long-term planning in Article 4.19, 

which calls on countries to “formulate and communicate long-term low greenhouse gas 

emission development strategies, mindful of Article 2”. such long-term strategies can help 

countries scale up the ambition of their ndCs, which has been inadequate to date, and 

reconcile decisions in the present with long-term climate goals.

Given the long lifespan of infrastructure assets, the alignment of today’s infrastructure 

choices with long-term targets is essential, since what countries build today will determine 

their emissions and vulnerability to a changing climate for decades to come. If they plan 

prudently, countries can wean their economies off dependence on fossil fuels and ensure 

that financing flows towards low-emission, resilient infrastructure projects. such planning 

can identify and exploit synergies between climate and economic development goals to 

foster public support for the transition.
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otherwise, countries risk building infrastructure assets that would inevitably face 

stranding – i.e. retirement before the end of their economic lifecycle – and lock their 

economies into elevated future emissions and costly path dependencies. not only are 

investments in emissions-intensive infrastructure risky and possibly unprofitable, they also 

attract capital that could otherwise support and scale up infrastructure compatible with 

climate objectives.

What is the state of play?

Governments face the dual challenge of planning infrastructure that satisfies the 

immediate demand of their citizens for services like energy and mobility while simultaneously 

meeting long-term climate goals. on both counts, business-as-usual planning practices have 

underperformed, leading to severe underinvestment in infrastructure systems globally and 

sluggish action to mainstream resilience and curb emissions.

some countries are beginning to develop long-term low-emission development 

strategies and systematically integrate climate considerations in infrastructure planning, 

but they remain the exception rather than the rule. to date, only ten of the UnFCCC’s  

197 parties have submitted long-term low-emission development strategies: Benin, Canada, 

the Czech republic, France, Germany, the marshall Islands, mexico, Ukraine, the United 

kingdom and the United states (UnFCCC[2]). A 2015 survey led by the G20 Investment and 

Infrastructure working Group revealed an uneven mainstreaming of climate change in 

infrastructure planning across sectors: nine G20 countries include both climate mitigation 

and adaptation considerations, while a further four only take account of mitigation 

concerns. Five countries did not take into account neither climate mitigation nor adaptation 

(oeCd, 2017[3]).

the incompatibility of current infrastructure planning with the Paris Agreement’s goals 

and other development goals is evident in many ways:

●● Energy: the majority of global electricity continues to derive from fossil fuels, and 

investment flows still overwhelmingly favour fossil fuel supply over renewable 

electricity generation (IeA, 2018[4]). looking at coal power plants alone, total lifecycle 

emissions from all plants currently operating or under development would be high 

enough to put both the 2°C and 1.5°C temperature goals out of reach. this means 

many projects will need to be cancelled and existing plants will face early retirement 

(shearer et al., 2018[5]).

●● Agriculture, forestry and other land-use (AFOLU): Countries must strike a balance 

between food production, biodiversity conservation and other needs while managing the 

sector’s sizeable impact on emissions. Innovation and investment have been insufficient 

in more efficient production techniques and supply chains, which could relieve pressure 

to convert forests and other land for crops and reduce food waste and loss. As various 

elements — such as population growth, greater per capita caloric intake, greater demand 

for resource — and land-intensive meat and dairy products strain existing systems, current 

practices could lead to suboptimal crop yield improvements and sustained food price 

increases in the long term (FAo, 2018[6]).

●● Cities: Urban sprawl has increased since 1990 in most oeCd countries. this promotes 

dependency on cars for mobility, which worsens air pollution, and contributes to 

environmental challenges through increased emissions as well as biodiversity and 

ecosystem loss (see Chapter 7) (oeCd, 2018[7]). 
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What are the opportunities and barriers for change?

long-term strategies can be formidable tools for governments and non-state actors to 

create consensus on the direction of travel of their economies, provide long-term signals 

to markets and to inform near-term policy and investment decisions. However, political 

pressure to deliver services for development goals in the short and medium terms can 

predispose governments to pursue development pathways based on well-established 

infrastructure assets. this, therefore, impedes the required shifts in infrastructure stocks 

towards low-emission, resilient alternatives and delays climate action.

In addition to the lack of long-term infrastructure planning aligned with climate 

objectives, a prominent barrier to accelerating investment in low-emission, resilient 

infrastructure is the lack of investor-ready, bankable infrastructure projects that are 

compatible with a low-emission, resilient future (nassiry, nakhooda and Barnard, 2016[8]). 

many governments are constrained by a lack of capacities to integrate climate concerns in 

infrastructure planning and assessment. Institutional structures and incentives currently 

prevent the adoption of a cross-sectoral, whole-of-government perspective in long-term 

development strategies as well as infrastructure and climate action plans. Behavioural and 

data biases encourage choices that are in line with historical practices rather than potential 

emerging alternatives (röttgers and Anderson, 2018[9]).

to deliver the transformation needed and help unlock financial flows towards low-

emission, resilient infrastructure, countries should develop clear infrastructure investment 

plans that take mitigation and adaptation objectives into account, as part of their work on 

long-term low-emission development pathways. ensuring that infrastructure investments 

are flexible and robust against a different set of socioeconomic uncertainties is an essential 

part of building resilience into the system. 

2.1. Plan infrastructure in the present with long-term climate goals in mind
decisions made today, particularly for infrastructure assets with long lifecycles, can 

either contribute to or hinder efforts to achieve the transition. long-term planning needs to 

inform new courses of action in the present and planning in the near and medium terms. 

this requires aligning different time horizons: short-term plans need to be elaborated with a 

view to how they will affect long-term climate objectives, while also satisfying current needs.

Create long-term strategies with development and climate at their core 

long-term planning exercises, such as the long-term low-emission development 

strategies recommended by Article 4.19 of the Paris Agreement, need to become the norm 

across all countries to prepare adequately for the global transition towards a low-emission, 

resilient future. development finance institutions (dFIs) have begun mainstreaming long-term 

climate concerns into their operations (see Box 2.1), and several multi-stakeholder initiatives 

have emerged to help countries elaborate and implement their long-term strategies. these 

include the “2050 Facility”, created by the Agence française de développement (AFd); the deep 

decarbonisation Pathways Project (ddPP), led by the Institute for sustainable development 

and International relations (IddrI) and the sustainable development solutions network 

(sdsn); and the 2050 Pathways Platform, launched at CoP 22 in marrakesh. the 2050 Pathways 

Platform aims to support countries’ efforts to develop long-term development pathways in 

line with the goals of the Paris Agreement, and it has published key principles for developing 

these strategies (see Box 2.2). these principles stress the importance of reconciling climate 

action with socioeconomic development objectives and crafting the strategies with input 
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from all stakeholders across sectors, industries and ministerial portfolios (2050 Pathways 

Platform, 2017[10]). Crucially, the platform not only encourages national governments to 

undertake this exercise but also cities, subnational governments and companies.1 

A strategic vision of infrastructure’s role in national development that runs across 

ministerial portfolios allows both the connections between infrastructure for energy, transport, 

water and other sectors, as well as the co-benefits (such as improved health outcomes) to 

be exploited. this helps to create synergies, reduce inefficiencies and foster support for the 

transition. there are more synergies between mitigation efforts that are in line with 1.5°C 

pathways and the sustainable development Goals (sdGs) than there are possible trade-offs. 

the co-benefits are particularly sizeable for sdGs 3 (health), 7 (clean energy), 11 (cities and 

communities), 12 (responsible consumption and production) and 14 (oceans). Prudent planning 

can also help avoid possible trade-offs arising from competition between, for instance, food 

production and measures supporting afforestation and bioenergy supply (IPCC, 2018[1]).

existing national pathways offer similar insights into synergies between climate action 

and broader sustainable development questions. China’s deep decarbonisation Pathway 

created by the ddPP, for instance, demonstrates how prudent planning for decarbonisation 

across industry, transport and energy could dramatically reduce China’s emissions while 

reducing primary air pollutants in major Chinese cities to meet world Health organisation 

air quality standards (liu et  al., 2015[11]; waisman et  al., 2015[12]). south Africa’s deep 

decarbonisation Pathway, meanwhile, uses scenarios to address political economy concerns 

resulting from the necessary shift of labour away from the country’s coal mining industry 

towards other sectors. In one scenario, the structure of the economy transforms so that low-

emission sectors such as furniture, glass and forestry absorb low-skill workers; in another, an 

improved educational system provides the necessary educated labour to shift the economy 

towards high-skill low-emission sectors (Altieri et al., 2015[13]).

such whole-of-government planning, however, is not yet standard practice. According 

to an oeCd survey, only about half of oeCd countries reported having a strategy for 

infrastructure that covers all sectors (oeCd, 2018[14]). In addition to cross-sector synergies, 

Box 2.1. 2050 Pathways: Integrating long-term climate goals  
into World Bank operations

the world Bank is committed to transforming its own operations and aligning its support 
to countries to help them meet their climate goals. In 2016, the world Bank presented its 
Climate Change Action Plan and is well on track to meet its targets. In line with countries 
submitting updated and potentially more ambitious ndCs, the world Bank will present a 
stock-take of its Climate Change Action Plan and announce new commitments and targets 
beyond 2020 at CoP24 in Poland in 2018.

As an institution, the world Bank recognised that it needs to go even further and 
undertake more transformative changes to meet the long-term objectives of the Paris 
Agreement. therefore, the world Bank engaged in a visioning exercise to explore what long-
term low-emission and climate-resilient development pathways might look like (using a 
2050 timeframe) in key sectors and countries where the institution is active. the exercise 
is helping to identify what could be potential implications for the way the world Bank 
does business, such as introducing new types of services and financial instruments, and 
integrating long-term dimensions in country engagement strategies and project.
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mainstreaming climate change considerations in infrastructure plans is essential to achieve 

long-term goals. However, the extent to which climate change is considered within countries’ 

infrastructure objectives and long-term plans varies considerably (ItF, 2017[15]).

Build capacity and techniques to link near-term action with long-term climate targets

A key component of success in achieving the Paris Agreement’s objectives relates 

to building climate-related capacities in governments. this includes climate modelling 

capacities, to understand whether current infrastructure decisions are compatible with 

carbon budgets and the emissions reduction trajectories of long-term plans. For instance, 

the United kingdom has set a 2050 target of reducing emissions by 80% compared to 1990 

levels. It has charged the Committee on Climate Change with translating this target into 

a carbon budget over five-year segments, which are then assigned to individual sectors 

(oeCd, 2018[16]). this creates the necessary link between national long-term targets and the 

decision-making process in the shorter term.

models that project current trends into the future are helpful, but decision makers can 

also employ ‘backcasting’ to determine which proposed policies or infrastructure projects are 

compatible with long-term science-based targets. In backcasting, rather than starting from 

present trends, modellers begin with the desired outcome (e.g. national emissions reduction 

goals) and work backwards to construct a plausible pathway to achieve it. the approach 

can be used to identify misalignments between present actions and long-term objectives 

in policy, infrastructure and investment. It can also shed light on practices that contribute 

to incremental emissions abatement but that are incompatible with long-term  targets  

(2050 Pathways Platform, 2017[17]).

Box 2.2. Principles and building blocks of the 2050 Pathways Platform

Principles: A general approach to 2050 pathways analysis, based on the principles below, is 
recommended for producing pathways that meet the criteria of clarity, relevance, practicality 
and credibility.

●● socioeconomic and emissions objectives are incorporated side by side as integral parts 
of the analysis.

●● Backcasting is used starting with the desired long-term goal and working backwards to 
the present to shed light on key decision points and trade-offs.

●● Analysis focuses on the physical transformations required to meet long-term emissions 
and socioeconomic goals.

●● Pathways development engages stakeholders in the analysis and promotes communication 
of the findings.

●● Policy questions, objectives and boundary conditions of the analysis are defined at the 
outset and the analytical toolkit is selected accordingly.

Building blocks: the principles of 2050 pathways are embodied in three building blocks 
of the pathways design process.

●● Creation of narratives describing possible futures.

●● Analysis and modelling of scenarios based on those narratives.

●● Use of dashboards for communicating modelling assumptions and results.
Source: 2050 Pathways Platform (2017[10]), 2050 Pathways: A Handbook.
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It is critical that countries’ emission reduction pledges in the mid-term are consistent 

with net-zero emission longer-term goals. while ndCs adopt a 5- or 10-year view with the 

most recent iterations covering up to 2030, infrastructure assets are often in operation for 

several decades so their potential impact on emissions and climate go far beyond what ndCs 

can capture. new coal-fired power plants could, for example, be compatible with energy 

access objectives and even with 2030 ndCs in certain countries, but over the course of such 

plants’ lifetimes the total emissions would be incompatible with the global goal of achieving 

net-zero emissions by the second half of the century (Climateworks Australia, 2017[18]). 

Infrastructure investments on a very large scale, like China’s Belt and road Initiative, offer a 

unique opportunity to ensure that projects align with low-emission pathways (see Box 2.3).

Create pipelines of bankable infrastructure projects in line with climate objectives

It is essential that investments stop flowing towards projects incompatible with the Paris 

Agreement’s goals. As an alternative to emissions-intensive assets, countries should identify 

and promote projects that meet development needs and align with their long-term objectives 

and ndCs. together, these infrastructure projects should form a ‘pipeline’ of projects for 

investment to streamline the process between project conception and financing. to create 

such pipelines, governments and public institutions must develop detailed infrastructure 

investment plans and integrate them into the national priority context. this can help create 

clear signals to investors as to where investments should flow (oeCd, 2018[16]).

one emerging good practice is Colombia’s strategic Projects of national Interest (PInes, 

Proyectos estratégicos de interés nacional). these consist of projects proposed by both the public 

and private sectors, which are assessed by relevant ministries against their sectoral priorities. 

the most appropriate proposals undergo further scrutiny by the Inter-sectoral Commission 

Box 2.3. Infrastructure built as part of the Belt and Road Initiative 
will shape recipient countries’ future emissions

China’s Belt and road Initiative (BrI), a large-scale infrastructure development strategy, 
will involve the world’s single largest flow of infrastructure financing and build out ever. 
It covers more than 68 countries, including 65% of the world’s population and 40% of the 
global GdP. Its investments in infrastructure already amount to Usd 690 billion and further 
commitments will total Usd 1.5 trillion by 2025. However, the BrI will only account for a 
small fraction of total infrastructure investment in recipient countries.

which infrastructure projects receive financing from the initiative will shape future 
emissions. Current infrastructure investment patterns in recipient countries are emissions-
intensive. over 50% of planned BrI investments in the power sector are coal-based. without 
a major shift in the infrastructure profile, especially in power and transport, aggregate 
emissions across recipient countries could be several times those of China itself by 2040, 
effectively putting the Paris Agreement’s temperature goals out of reach.

BrI recipient countries could adopt more ambitious growth pathways towards emissions 
reduction and climate resilience, with major gains possible by embracing existing best-
in-class power and transport technologies and infrastructure. the BrI could support this 
positive deviation from the current trajectory, both through aligning investments with more 
ambitious climate goals, and related support, such as the greening of domestic financial 
systems through which an even larger share of the overall investments will flow.
Source: Un environment (2018[19]), Greening the Belt and road Initiative (forthcoming). 
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on Infrastructure and strategic Projects, chaired by the minister of transport and composed 

of ministers with diverse portfolios: Interior Affairs, Finance and Public Credit, mines and 

energy, and environment and sustainable development. technical committees assist by 

evaluating environmental and other aspects of proposals (oeCd, 2018[16]).

Another practical way to support pipeline development is to create entities dedicated to 

this purpose. For example, the eU High-level expert Group on sustainable Finance (HleG) has 

proposed to establish sustainable Infrastructure europe, which would provide advice, improve 

capacity and reduce regulatory uncertainty for eU member states (2018[20]). these dedicated 

entities would convene and link up key actions and host information that could help countries 

estimate their infrastructure needs and translate them into clear project pipelines.

existing public financial institutions and entities could also be used to support better 

pipeline development. In developing countries that may lack in-house capacities, initiatives 

such as the ndC Partnership2 can enhance co-operation and provide technical and financial 

support to enable countries to set climate targets as soon as possible. Initiatives led by 

development finance institutions, such as the Agence française de développement (AFd) and the 

Inter-American development Bank (IdB), now help countries screen projects for climate risks. 

Governments can also use their export credit facilities and official development assistance 

providers to encourage better infrastructure pipelines that are aligned with the objectives 

of the Paris Agreement (oeCd, 2017[3]). domestically, green investment banks, which are 

public financial institutions dedicated to green investment, could be developed or expanded 

to support the development of pipelines as part of their mandate (oeCd, 2016[21]).

2.2. Make resilient infrastructure the norm, not the exception
there is an urgent need to strengthen existing and build new infrastructure that can 

respond more adequately to the risks and impacts of a changing climate. Climate change 

poses a number of threats to economic development, with rising sea levels, increased risk 

of drought in some areas, shifting rainfall patterns and greater prevalence of temperature 

extremes, including a change in the intensity and frequency of extreme events. In 2017, 

Hurricane Irma illustrated the major damage that can be caused by extreme weather 

events, leaving 6.7 million customers without electricity (eIA, 2017[22]). Choosing inclusive, 

climate-resilient approaches to infrastructure provision at the outset will help to moderate 

the extent of those negative impacts. the world Bank estimates that “building back better” 

after disasters could save up to Usd 173 billion per year globally in well-being losses due to 

natural disasters, compared to business as usual (see Box 2.4).

Countries are making progress towards integrating resilience in infrastructure investment. 

this is evident through an increased number of measures to strengthen the enabling 

environment for infrastructure resilience: providing climate information, integrating climate risks 

into technical standards, and encouraging physical climate risk disclosure (see Chapter 5) (Vallejo 

and mullan, 2017[24]). In addition, the volume of development finance targeting adaptation, 

although small, has been increasing. For example, adaptation financing from the multilateral 

development banks (mdBs) increased from Usd 5.9 billion in 2016 to Usd 6.8 billion in 2017.3

despite these promising developments, several barriers continue to prevent the 

alignment of financial flows with resilience. the impacts from climate change often lie 

beyond the time horizons considered by investors and other decision makers. Further 

complications include a lack of information, capacity and tools; policy misalignments and 

market failures; and insufficient weighting given to climate risks. there remains an urgent 

need to scale up action in a manner commensurate with the threat posed by climate change.
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Reshape demand for infrastructure services

A key action for greater resilience would be to fill the investment gap and mobilise 

additional resources for projects that enhance adaptive capacity, strengthen resilience and 

reduce vulnerability. this can be achieved, in part, through new technologies and better 

data, as well as by influencing the behaviour and investments of infrastructure users 

and beneficiaries.

these demand-side measures can help to reduce the likelihood of the failure of service 

provision or reduce the negative consequences when disruption occurs. An increasing 

number of examples are showing how they can be implemented:

●● Energy: new technologies, including smart meters and improvements in battery storage, 

hold the potential to increase domestic users’ contribution to grid reliability. In the 

netherlands, the eneco Crowdnett is aggregating home batteries to provide a “virtual 

power station”. there have been early studies of aggregating the batteries of electric 

vehicles in a similar manner.

●● Transport: In seoul, korea an intelligent traffic management system (toPIs) provides real-

time monitoring of traffic conditions throughout the city. Information gathered is provided 

to end users through signs, website and mobile apps. the system is open to third parties, 

thereby stimulating the development of private markets for resilience.

●● Water: In england, water companies are pursuing a “carrot-and-stick” approach to reduce 

water consumption, reducing the risk of drought. south east water covers a severe  

water-stressed area, and is implementing compulsory metering combined with the 

provision of free water-saving technologies (such as low-flow showerheads).

Box 2.4. Building more resilient infrastructure in the wake of natural 
disasters is a good investment

disaster losses tend to disproportionately affect poor people. the Caribbean hurricane 
season of 2017 was a tragic illustration of this. two category 5 hurricanes wreaked destruction 
on numerous small islands, causing severe damage on islands like Barbuda, dominica 
and saint martin. the human cost of these disasters was immense, and the impact of this 
devastation was felt most strongly by poorer communities in the path of the storms.

yet, amidst the destruction, it is essential to look forward and to build back better. 
Countries can strengthen their resilience to natural shocks through a better reconstruction 
process. reconstruction needs to be strong, so that assets and livelihoods become less 
vulnerable to future shocks; fast, so that people can get back to their normal life as early as 
possible; and inclusive, so that nobody is left behind in the recovery process.

the world Bank report Building Back Better: Achieving Resilience through Stronger, Faster, and 
More Inclusive Post-Disaster Reconstruction estimates that the benefits of building back better 
could be very large: up to Usd 173 billion per year globally. they would be greatest among 
the communities and countries that are hit by disasters most intensely and frequently and 
that have limited coverage of social protection and financial inclusion. small island states – 
because of their size, exposure, and vulnerability – are among the countries where building 
back better has the greatest potential. A stronger, faster and more inclusive recovery would 
lead to an average reduction in disaster-related well-being losses of 59% in the 17 small 
island states covered in the report.
Source: Hallegatte, s., J. rentschler, B. walsh (2018[23]), Building Back Better: Achieving Resilience through Stronger, 
Faster, and More Inclusive Post-Disaster Reconstruction.



 2. PlAn InFrAstrUCtUre For A low-emIssIon And resIlIent FUtUre

42 Financing Climate Futures: Rethinking Infrastructure © OECD/The World Bank/UN Environment, 2018

Increase the use of nature-based solutions

nature-based solutions are increasingly being used as a complement or replacement 

for traditional grey infrastructure, particularly in the area of water and coastal management 

(Jones, Hole and Zavaleta, 2012[25]). these measures have the potential to be significantly 

cheaper: the City of Copenhagen found that the use of nature-based solutions, such as 

more green spaces, to cope with heavy downpours would be dkk 7 billion (eUr 940 million) 

cheaper than reliance upon grey infrastructure alone. Analysis in Portland, maine found that 

nature-based approaches to water treatment, such as afforestation and reforestation, would 

be 51–76% cheaper than a treatment plant (talberth et al., 2012[26]). As well as being cheaper, 

these approaches could also yield co-benefits such as amenity value, carbon sequestration 

and provision of species’ habitats.

nature-based solutions are being used by a range of actors at various scales to improve 

their resilience to the climate:

●● Shanghai, China “Sponge City” – shanghai has been selected as one of 30 “sponge cities”, 

which are to use nature-based solutions to reduce flood risk. A combination of measures 

including permeable paving, green roofs and rain gardens are being installed to ensure 

that 70% of storm water runoff is captured, reused or absorbed. the national government 

is covering 20% of the cost, with the remainder expected to be provided from local 

governments and private investors.

●● Dow Chemicals “Valuing Nature” initiative – this company now screens all new capital, 

r&d and property decisions to identify opportunities for using nature. In 2017, they 

estimated that the implementation of nature-based solutions under this initiative had 

led to savings or new cash flow of Usd 120 million. Initiatives included the installation of 

green retaining walls at their site in Aratu, Brazil instead of concrete walls. this approach 

helps to combat erosion while also reducing surface run-off. this programme is being 

funded from the company’s own resources (dow, 2017[27]).

●● Quintana Roo, Mexico “Coastal Zone Management Trust” – Healthy coastal reefs play an 

essential role in protecting coastal assets against storms. It has been estimated that they 

can absorb 97% of wave energy from storm surges. this fund combines taxes collected 

from the local tourist industry and local government funding to maintain the reefs. the 

fund also purchases insurance against damage to the reef, which then covers restoration 

activities following particularly severe storms (the nature Conservancy, 2018[28]).

nature-based solutions, predominantly in the land-use sector, also have important, 

cost-effective mitigation applications, through avoided deforestation and restoration of 

degraded lands, for instance. Policies in agriculture, forestry and other land use (AFolU) can 

be used to maximise net emissions abatement by reducing emissions from land-use change 

and increasing the removal and sequestration of emissions (see Box 2.5).

nature-based solutions are not a panacea, however, and will be better suited to managing 

some types of risks than others. experience has shown that to realise their potential the 

design of these approaches needs to be tailored to the context of the climate risk. Poorly 

planned efforts may be worse than useless, failing to deliver the promised benefits of 

resilience and disrupting ecological systems. A range of guidance is now available for 

ensuring the effectiveness of these solutions as part of integrated strategies. this includes 

the world Bank’s 2017 publication Implementing nature-based flood protection: Principles and 

implementation guidance (2017[29]).
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2.3. Use strategic foresight to improve decision making under uncertainty
It is impossible to predict precisely what the future will look like in 2050 or beyond, even 

with the most robust, finely calibrated models. Unexpected shocks – such as geopolitical 

upheaval or sudden technological breakthroughs – could have unforeseen impacts and 

disrupt those models’ underlying assumptions. models in the 1970s did not – and, indeed, 

could not have been expected to – predict the technological changes over the past 50 years; 

the current models can hardly be expected to capture the changes to come.

strategic foresight is a useful tool for approaching decision making with such levels of 

uncertainty and complexity that can complement models by preparing for several plausible 

scenarios that could emerge from non-linear shocks. It considers points of uncertainty in the 

present and develops several plausible future scenarios stemming from them. Its insights can 

inform planning exercises across government agencies for both climate change mitigation 

and adaptation as a complement to models (see Box 2.6), and the approach has been used in 

the Financing Climate Futures initiative, notably in the Shifting the Lens report (see Box 1.1).

Develop strategic foresight capacity across government agencies

dedicated strategic foresight teams can analyse possible emerging trends (called 

“weak signals”) to predict how, at a larger scale, they could affect the future. the ability to 

do so is a key complement to traditional modelling exercises, as it captures the impacts of 

unexpected disruptions. Building additional capacity dedicated to strategic foresight and the 

integration of its insights into long-term planning exercises could ensure that the pathways 

against which current actions are compared adapt to emerging best available knowledge 

and possible future disruptions.

Box 2.5. The land-use sector has great potential to remove  
and store atmospheric CO2

How land is used is essential not only for climate resilience, but also for mitigation. 
In particular, avoiding deforestation and forest degradation, and restoring organic soils 
and degraded lands could contribute considerably to lower-emission pathways. In fact, 
all pathways consistent with limiting global temperature rise to below 1.5°C assume Co2 
removal of about 100-1 000 GtCo2 this century.

while there remains a degree of uncertainty around the mitigation potential of the land-use 
sector, studies indicate that it is significant. the fifth assessment report of the Intergovernmental 
Panel on Climate Change (IPCC), for example, estimated the global abatement potential of 
restoring cultivated organic soils to be 248 mtCo2e/year (at a cost of up to 20 Usd/tCo2e). A 
more recent analysis estimates that conservation, restoration and improved management 
of forests, grasslands and wetlands could deliver 23.8 GtCo2 of emission reductions by 2030, 
even when accounting for food and fibre security and biodiversity conservation. About half of 
this mitigation potential represents cost-effective climate mitigation, defined as a marginal 
abatement cost of less than or equal to 100 Usd per tonne of Co2 by 2030. It is estimated that 
deploying these “natural climate solutions” could deliver up to 37% of the emission reductions 
needed by 2030 in order to have a greater than 66% likelihood of holding warming below 2°C 
and 20% of the emissions needed between now and 2050.
Source: IPCC (2018[1]), Global Warming of 1.5°C, Intergovernmental Panel on Climate Change, Geneva; smith, 
P. et al. (Agriculture, Forestry and other land Use (AFolU), 2014), “Agriculture, Forestry and other land Use 
(AFolU)”, Climate Change 2014: Mitigation of Climate Change; Griscom, B. et al. (2017[31]), “natural Climate solutions”, 
Proceedings of the National Academy of Sciences of the United States of America, 114/44.
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In some countries, dedicated foresight units or teams within governments already 

feed their insights into decision making: Policy Horizons Canada (Canada), the national 

Institution for transforming India nItI Aayog (India), the national Institute of science and 

technology Policy (Japan) and the Centre for strategic Futures (singapore) are good examples. 

In Finland, a more diffuse model has emerged with several actors across ministries and the 

Box 2.6. Challenges in energy systems modelling

energy systems models, often contained within broader integrated assessment models, are 
the dominant tool for exploring how energy systems could evolve under a variety of greenhouse 
gas (GHG) emissions constraints (IPCC, 2001[32]; IPCC, 2007[33]; IPCC, 2014[34]). they are invaluable 
in providing quantified answers on how to meet current and future energy demand without 
exceeding prescribed emissions constraints. In particular, they can provide key information, 
such as future demand for various fuel types, fuel trade between regions, carbon prices and 
sectoral energy prices consistent with their emissions pathways, and the degree of emissions 
permit trading between different regions with different emission constraints. these tools 
are also ideal for undertaking “experiments” with possible low-emission pathways, such as 
examining the economic costs of delayed mitigation action to achieve given climate targets 
(rogelj et al., 2013[35]; Gambhir et al., 2017[36]; riahi et al., 2015[37]).

while these models are the cornerstone of long-term low-emission development strategies, 
they would benefit from the insights of other complementary approaches. For example, the 
current generation of models cannot represent the invention of as-yet unknown technologies, or 
the emergence of fundamentally new behavioural or social patterns that may affect energy use. 
For example, the emergence of ultra-high-speed “hyperloops” (Palacin, 2016[38]) could conceivably 
replace a significant share of domestic aviation. the emergence of circular and shared economy 
business models could radically shift the demand for infrastructure moving forward.

the models also do not yet represent the costs and implications of investment in, and lock-in 
to, specific infrastructures, such as electric charging versus hydrogen transport infrastructure, 
which may reasonably be considered as alternative strategies for achieving low-emission 
road transport. Further, the sheer range of model outputs (such as carbon prices, rates of 
decarbonisation and technology mixes) in comparative studies of models – even where 
certain basic assumptions such as socioeconomic pathways are shared (rogelj et al., 2018[39])– 
makes it difficult to know which represent a realistic and achievable set of energy system 
transformation pathways. Improvements to modelling are likely to make the models better 
at representing real-world energy system transformation; however, limitations are likely to 
remain in the degree to which these models can represent the full range of plausible futures.

Complementary approaches are available and, generally, fall into three groups: (1) qualitative 
methods, which apply subjectivity and creativity to understand future possibilities, using 
techniques such as brainstorming, workshops, surveys, expert panels and even science 
fiction analogies; (2) quantitative methods, which use analytical techniques such as trend 
extrapolations, time series analyses and modelling; and (3) semi-quantitative methods, 
which apply mathematical methods to quantify the views of experts and commentators 
(Popper, 2008[40]).

some of these other foresight methods could be considered as part of a broader portfolio 
of techniques aimed at better understanding the range of possible low-emission futures, as 
well as the associated costs, benefits, uncertainties, risks and opportunities. A critical piece 
of the research and policy-making agenda is how to combine energy systems models and 
integrated assessment models activities with these other approaches, to produce a more 
complete – yet still quantifiable – range of future possibilities to inform today’s actions.
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private sector contributing to foresight outputs such as the Government report on the Future, 

which is published once during each electoral period (Prime minister’s office of Finland[41]). 

Governments have not yet employed these units to inform future iterations of long-term 

low-emission development strategies as the first ones were communicated to the UnFCCC 

only in 2016, but such capacity presents an opportunity to enhance the planning process.

Incorporate uncertainty into decision making for resilience

Governments can include the management of climate risks in the specifications and 

procurement policy for publicly funded infrastructure using emerging decision-making 

strategies for infrastructure that incorporate uncertainty. while most of the global climate 

change trends are clear, at the local level some uncertainties represent a cost in themselves, 

as there is the risk of preparing for a future that fails to materialise. Preparing for the “wrong” 

future can even be more costly than doing nothing: a study of hydropower in the Zambezi 

basin found that doing nothing could lead to a loss of 18% of baseline revenues, but the 

wrong adaptation strategy could cost 30% of baseline revenues (Cervigni et al., 2015[42]).

Flexible, adaptive and proportionate approaches to infrastructure resilience can reduce 

the costs of building climate resilience given uncertainty about the future. despite promising 

high-profile cases of innovative approaches in use (see Box 2.7), the use of formal techniques 

for decision making under uncertainty remains limited. even within oeCd countries, usage 

appears limited outside large infrastructure projects: for example, an analysis of 44 local 

adaptation plans in the United states found that three-quarters of those plans identified 

uncertainty as an issue, but none of them used formal techniques for decision making under 

uncertainty (stults and larsen, 2018[43]).

Box 2.7. Foresight techniques in infrastructure planning

●● the Colorado River Basin provides water for 30 million people and is increasingly under 
pressure from growing demand and changing hydrology. robust decision making was used 
to identify the main drivers of vulnerability and develop portfolios of options for managing 
supply and demand. the approach was dynamic, identifying the actions that needed to be 
taken in the near term and those that could be implemented depending on circumstances.

●● the Delta Programme is responsible for protecting the netherlands against flood risk and 
ensuring freshwater supplies. Annual investment is eUr 1 billion per year, split between 
new investments (60%) and operational expenditures (40%). An approach called “Adaptive 
delta management” has been adopted, which provides a long-term and flexible approach 
to managing water risks. the analytical tool “dynamic Adaptive Policy Pathways” has 
been used to analyse the implications of different choices over time.

●● the Thames Estuary 2100 project was undertaken by the environment Agency to ensure 
that london was protected against flooding throughout the 21st century. one of the 
main decisions was if, and when, to upgrade or replace the thames Barrier, at a cost of 
GBP 1.6–5.3 billion. the strategy looked at a broad range of potential outcomes in 2100 
and then worked backwards to see which sets of measures would be needed over time 
to manage those risks. this was combined with the identification and monitoring of 
decision-points to develop flexible approaches over time.

sources: Groves, d. et al. (2013[44]), “Adapting to a Changing Colorado river”, rAnd Corporation; Haasnoot, m. et al.  
(2013[45]), “dynamic adaptive policy pathways: A method for crafting robust decisions for a deeply uncertain 
world”, Global Environmental Change, 23/2; ranger, n., t. reeder and J. lowe (2013[46]), “Addressing ‘deep’ uncertainty 
over long-term climate in major infrastructure projects: four innovations of the thames estuary 2100 Project”, 
EURO Journal on Decision Processes, 1/3-4.
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Notes
1. Its membership currently includes 27 countries (both advanced and developing economies),  

15 cities, 17 subnational governments and 192 companies.

2. launched at CoP22 in marrakesh, the ndC Partnership is a coalition of countries and institutions 
working to mobilise support and achieve ambitious climate goals while enhancing sustainable 
development: https://ndcpartnership.org

3. According to the 2016 (pg. 12) and 2017 (pg. 13) Joint reports on mdB Climate Finance. mdBs use 
a common method for tracking adaptation finance, which identifies adaptation activities within 
broader development operations carried out in response to perceived or expected climate impacts.
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Chapter 3

Unleash innovation to accelerate 
the transition

Innovation is critical for the economic transformation required to address climate 
change. The rate and direction of innovation will, to a large extent, determine 
the economic cost and therefore the likelihood of achieving the Paris Agreement’s 
mitigation and adaptation goals. This chapter examines current trends 
in innovation. It highlights the barriers and opportunities for accelerating the 
deployment of technologies, business models and services that support the 
transition to a low-emission, resilient future. The chapter outlines four priority 
actions for scaling up climate solutions: deploy targeted innovation policies to 
create and shape markets for climate innovations, scale up public investment in 
research and development (R&D), overcome financial barriers to demonstration 
and early-stage commercialisation to bring existing technologies to scale, and 
promote international technology diffusion to ensure that innovation benefits all.
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 Key messages

to deliver the economic transformation required to address climate change, governments 
must accelerate the deployment of existing technologies, business models and services, and 
swiftly move the next generation of climate solutions from the lab to the market. to scale 
up climate solutions, governments should:

●● deploy targeted innovation policies to create and shape markets for climate innovations.

●● scale up public investment in research and development to create the next generation 
of climate solutions.

●● overcome the financial barriers to demonstration and early-stage commercialisation to 
bring existing technologies to scale.

●● Promote international technology diffusion to ensure that innovation benefits all. 

Why is innovation transformative?

Innovation – the creation and diffusion of new products, processes and methods – is 

fundamental to the economic transformation required to address climate change. the rate 

and direction of innovation will, to a large extent, determine the economic cost and therefore 

the likelihood of achieving the Paris Agreement’s mitigation and adaptation goals.

the world requires a radical change in the mix of technologies that underpin the 

production and consumption of goods and services. the IPCC special report on the impacts 

of global warming of 1.5oC finds that:

Pathways limiting global warming to 1.5°C with no or limited overshoot would require rapid 

and far-reaching transitions in energy, land, urban and infrastructure (including transport and 

buildings), and industrial systems […]. The systems transitions consistent with adapting to and 

limiting global warming to 1.5°C include the widespread adoption of new and possibly disruptive 

technologies and practices and enhanced climate-driven innovation (IPCC, 2018[1]).

opportunities for low-emission innovations are economy-wide, and include: technologies 

for renewable energy, energy storage and smart grids; energy-efficient lighting, heating and 

cooling in buildings; electric, hybrid and fuel-efficient vehicles; more efficient crop varieties, 

vaccines to inhibit methane production by ruminants and laboratory-grown meat; and carbon 

capture, storage and use technologies. new technologies such as permeable materials for 

pavements and roads, drought-resilient crops and improved irrigation schemes could also 

help populations adapt to climate impacts. 

Innovation is not only about the development and diffusion of new and disruptive 

technologies. It is just as much about institutional and organisational changes, and new services 

and business models (e.g. energy-as-a-service platforms, electric car sharing, circular supply 

models), all of which can help drive the systemic changes needed in production and consumption 

for the transition towards a low-emission, resilient future. technological and non-technological 

innovations can work in tandem to significantly reduce the demand for infrastructure services 

and open up new and more cost-effective pathways to achieve the goals of the Paris Agreement.
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What is the state of play?

the development of technologies for climate change mitigation and adaptation has 

increased rapidly since the beginning of the century. Globally, the number of patented 

inventions related to climate change mitigation in buildings, transport and energy generation 

tripled between 2000 and 2010. However, inventive activity has been slowing across all major 

environment-related domains since 2011, both in absolute terms and as a share of total 

inventions (oeCd, 2017[2]). this might partly be a result of the recent fall in energy prices, 

which makes the value of future energy savings smaller, as well as the continued uncertainty 

over national and global climate policies.

However, there has been some progress in the diffusion of low-emission technologies. 

renewable energy sources such as solar and wind are now cost-competitive with conventional 

sources of electricity in some markets and are being quickly brought to scale (IeA, 2017[3]). 

Progress has also been made across other sectors such as transport, where there have been 

improvements in vehicle efficiency and a doubling of electric car sales between 2014 and 

2017 (IeA, 2018[4]). In forestry and agriculture, satellite imagery has revolutionised data 

collection and monitoring of deforestation, helping to inform policy making and enhance 

enforcement efforts. 

many of the emerging innovations have their roots in the digital revolution. digital 

technologies are facilitating investment and citizen engagement in renewable energy and 

other sustainable development projects enabling more decentralised and flexible energy 

systems, and increasing energy efficiency (see Box  3.1). For example, smart charging 

technologies for electric vehicles are helping address intermittency in renewable energy 

supply, while smart meters are changing energy consumption patterns in homes and 

businesses.

despite pockets of progress, the current level of innovation falls short of what is 

needed to reach the 2°C goal, let alone move towards 1.5°C, with severe implications for 

human health and well-being, biodiversity and economic growth. of 38 clean-energy 

technologies included in the IeA’s sustainable development scenario in their world energy 

outlook (which is consistent with the 2°C goal), only four are on track to penetrate markets 

sufficiently: solar photovoltaic, lighting, data centres and networks, and electric vehicles. 

the majority of technologies need more progress, and a quarter are classified as “not on 

track”, including carbon capture and storage, concentrating solar power and geothermal 

and ocean technologies (IeA, 2018[4]).

What are the barriers and opportunities for change? 

to increase the likelihood and reduce the cost of achieving and adapting to the 1.5°C or 

2°C goals, the world must accelerate the deployment of existing innovations in technology, 

business models and services, and swiftly move the next generation of climate solutions 

from the lab to the market. these innovations need to be adopted as widely as possible to 

ensure shared prosperity and an inclusive transition to a low-emission and resilient future. 

As no single government has all the technological, scientific, financial and other resources 

needed to address climate change, it is important that strong national policies for innovation 

are accompanied by effective international co-operation in the development and diffusion 

of innovations.

Advanced, emerging and developing economies face different challenges and 

opportunities in delivering climate solutions. However, there are four principal barriers to 

innovation that they all must overcome. First, markets undersupply innovation because of 
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the positive externalities associated with the generation and diffusion of knowledge (i.e. firms 

do not capture all the benefits of their innovations). second, when firms and households do 

not have to pay for environmental services or the costs of pollution, the demand for green 

innovation is limited and the incentives for companies to invest are lower. third, financing 

of the more radical types of innovation that could potentially be introduced by new market 

participants is constrained by information asymmetries, which can be exacerbated if there 

is uncertainty concerning future policy settings. Fourth, the international dissemination of 

climate technologies can be undermined by trade barriers and a lack of country capacity to 

adopt, adapt and deploy new technologies.

Innovation is not only critical for addressing climate change; it lays the foundation for 

new businesses, new jobs and productivity growth and it can help drive progress towards 

other sustainable development Goals (sdGs). to reap the full benefits of innovation, 

governments need to have the foresight and flexibility to take advantage of new technologies 

and opportunities, such as the digital revolution, and be prepared to break dependencies on 

institutions and technologies with which they are familiar.

Box 3.1. Harnessing digital finance to engage citizens in sustainable development

digital finance encompasses a broad range of new software, customer interaction tools, financial products 
and business models. It presents new opportunities for raising capital, enhancing transparency and access 
to information, and making market mechanisms more inclusive. For example, new online platforms can 
aggregate global data on isolated investment opportunities, cutting the number of intermediaries between 
investors and project holders. Blockchain technologies can serve to enhance market transparency by offering 
“smart contracts” and keeping an immutable record of transactions made (see Box 5.3). the examples below 
highlight how online platforms, mobile phone applications and other digital technologies are engaging and 
empowering citizen-consumers.

Leveraging mobile phone technology

m-Pesa is a mobile phone-based service that enables easy deposit, withdrawal and transfer of money. 
since its launch in 2007 in kenya and tanzania, it has enjoyed great success and spread to other developing 
countries. It has also enabled further innovation in the form of the m-kopa, through which customers 
pay a deposit for a solar kit through m-Pesa as well as a daily rent for 12 months, at which point they 
become the owner of the device. In 2014, just two years after its launch, m-kopa secured a Usd 10 million  
(860 million kenyan shillings) commercial-grade syndicated debt facility fronted by the Commercial Bank 
of Africa (CBA), which enabled it to extend its operations. to date, m-kopa has raised Usd 45 million in total 
equity funding and debt financing, and has connected 600 000 customers to affordable solar power. similar 
pay-as-you-go (PAyG) solar solutions have been deployed across Africa, Asia and latin America, for example 
simpa networks in India and Quetsol in Guatemala. these companies have the potential to revolutionise 
the low-income energy sector.

the latest arrival on the scene is m-Akiba, a retail bond issued by the Government of kenya through which 
citizens have the opportunity to invest directly in infrastructure development projects. A low minimum 
level of investment (approximately Usd 30 or 3 000 kenyan shillings) offers them an affordable savings 
product, with 10% per annum fixed returns over three years comparable to peer financial saving products. 
the government hopes to borrow approximately Usd 50 million (5 billion kenyan shillings) through the 
bond. to date, it has raised approximately Usd 2.4 million (247.75 million kenyan shillings), and while it 
is still small scale today, m-Akiba together with m-kopa and m-Pesa have already shown the potential of 
digital finance to catalyse broader public participation in sustainable development projects and empower 
citizens to make informed and sustainable decisions.
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3.1. Deploy targeted innovation policies to create and shape markets  
for climate innovations

Getting the basics right: the enabling environment for climate innovations

A sound enabling environment for innovation – e.g. well-aligned tax, competition, 

education, science, trade and investment policies – and a strong environmental policy 

framework must underpin efforts to scale up climate mitigation and adaptation innovation 

(oeCd, 2015[6]; Ang, röttgers and Burli, 2017[7]). Governments can help increase investor 

confidence and ensure that innovation activity supports rather than undermines the low-

emission transition by setting a clear and stable policy signal through long-term low-emission 

development strategies (see Chapter 2) and carbon pricing. For example, the introduction of 

Matchmaking

motif Investing is an online platform that relies on algorithms to detect and offer investment products, 
including in sustainability and infrastructure (e.g. solar, wind, electrical vehicles and biofuels). It specifically 
targets younger investors interested in low-fee impactful investments that are aligned with their 
environmental values, but also engages in business-to-business activities, for example with Goldman sachs 
and JP morgan Chase. this means that these large banks can offer portfolios that include sustainability 
investments without having to build them in-house, or having to compete for the next generation of investors.

Another example is the Canadian platform Convergence Finance, which hosts an online database that 
enables a quick and easy search for credible deals in emerging economies. this simplifies and shortens 
screening processes and broadens the pool of potential investors. A dedicated programme, called ‘design 
Funding’, also offers project proponents support to run feasibility studies and to access proof-of-concept 
funding. As of may 2018, Convergence Finance had awarded Usd 5 million of grants to 15 projects, thereby 
mobilising Usd 110 million. Convergence Finance has funded large projects such as the establishment of a 
Climate Finance Facility in partnership with the development Bank of southern Africa (dBsA), the Coalition 
for Green Capital (CGC) and Climateworks Foundation. the facility will focus climate-friendly infrastructure 
projects in countries of the southern African development Community.

Crowdfunding

littleBigmoney is a Colombian crowdfunding platform for social and environmental projects. the platform 
offers a registry of available projects and an online tool to finance them. Interactive features, such as video 
presentations of the projects, provide a personalised experience to investors. to date, littleBigmoney has 
facilitated over 4 000 projects, bringing together more than 1 600 stakeholders, and mobilised almost 500 
million Colombian pesos (Usd 170 000).

digitalisation presents transformative opportunities to empower citizens and drive the low-emission 
transition, but its possible unintended consequences are still poorly understood. digital technologies consume 
large amounts of electricity, which could offset the energy efficiency gains it can deliver. digitalisation of 
the energy sector also renders systems more vulnerable to cyber attacks, raises concerns about data privacy, 
and can create significant changes in work patterns, tasks and skills. All of these potential issues need to 
be prepared for and addressed with tailored policies.

nonetheless, there appears to be widespread consensus on the importance of further exploring the 
potential for digital finance to advance sustainable finance, as recognised by the G20 under Argentina’s 
Presidency, and by the launch of a task Force on digital Financing for the sustainable development Goals 
by the Un secretary-General in 2018.
Source: Un environment (2018[5]), digital Finance and Citizen Action in Financing the Future of Climate-smart Infrastructure 
(forthcoming), Financing Climate Futures Case Studies.

Box 3.1. Harnessing digital finance to engage citizens in sustainable development (cont.)
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the european Union emissions trading system induced regulated companies to file 30% more 

patents in low-carbon technologies (Calel and dechezleprêtre, 2016[8]). However, the price 

of carbon emissions globally is still extremely low (oeCd, 2018[9])(see Chapter 4). Increasing 

the price on carbon would help catalyse private sector innovation in a cost-efficient manner, 

without burdening (and possibly even replenishing) public budgets. It would also incentivise 

behavioural responses by consumers, triggering additional energy savings.

A strong enabling environment for innovation is a necessary but not a sufficient 

condition for the transformation. to deliver transformative change, governments must also 

adopt a suite of demand- and supply-side innovation policies and finance measures that 

are tailored to the climate challenge.

Moving to the next frontier: mission-oriented programmes

one way governments can set the direction of innovation is by adopting mission-

oriented programmes. mission-oriented programmes align policies, public r&d programmes 

and public-private collaboration to overcome a concrete problem. this in turn helps to 

address a broader societal challenge or “wicked problem” – one that is complex, systemic, 

interconnected and urgent – such as climate change, environmental degradation and public 

health challenges (Box 3.2). At the core of the mission-oriented approach is the understanding 

that governments must not only correct market failures, but also actively drive and direct 

innovation by co-creating and co-shaping markets (Foray, mowery and nelson, 2012[10]; 

mazzucato, 2017[11]).

Strengthening the market pull for climate innovations: demand-side policies

In the last decade, increasing attention has been paid to the role of demand-side policies 

for innovation to supplement the more traditional supply-side policies (e.g. r&d support). 

demand-side policies can help direct resources and capabilities by creating or strengthening 

the market pull for climate innovations. In general, governments should emphasise 

competition and technology neutrality, rather than supporting specific technologies and 

solutions. However, judicious use of more technology-specific measures may be required 

to overcome the barriers facing low-emission technologies and drive transformative rather 

than incremental innovation. Feed-in-tariffs (FIts), for example, were instrumental in 

bringing wind power in denmark and Germany to full commercialisation at a time when 

the technology was not yet competitive (oeCd, 2011[18]).

national and subnational regulations or performance standards have also demonstrated 

their effectiveness in encouraging more innovation. these include energy-efficient building 

codes or renewable portfolio standards that require electricity providers to include a minimum 

share of clean energy in their output mix (e.g. California renewables Portfolio standard) 

(rozenberg, Vogt-schilb and Hallegatte, 2014[19]). However, these instruments tend to benefit 

technologies that are closer to market. this points to the need for a broad policy mix that 

includes both technology-specific and technology-neutral measures, regulatory and economic 

instruments, and direct r&d funding for technologies that are further from the market.

national and subnational public procurement can also be used to create market pull 

for climate innovations. By introducing climate-related criteria in procurement decisions, 

public procurement can bring low-emission solutions to market and trigger industrial 

and business model innovation through the creation of lead markets (Baron, 2017[20]). 

A number of governments have adopted sustainable public procurement criteria and 

practices, such as tenders with lifecycle costing that incorporates the costs of emissions in  
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value-for-money assessments, and market dialogues to help procurers and potential 

suppliers to formulate innovative tenders (oeCd, 2017[21]). like regulations and standards, 

procurement can spur innovation without engaging new spending.

Box 3.2. Mission-oriented innovation to drive a green, low-emission transition

Germany – Energiewende (energy transition)

the German Energiewende is a mission-oriented programme aimed at creating a low-carbon 
energy system, while at the same time phasing out nuclear power by 2022. the programme 
is governed by the Federal ministry for economic Affairs and energy, in close interaction 
with regional governments and private entities. Households and energy co-operatives own 
a large share of the renewable energy systems, which has increased flexibility and fostered 
public acceptance: 90% of citizens believe the programme to be vital (o’donnell and Gruenig, 
2016[12]; kuittinen and Velte, 2018[13]). the Energiewende is supported by a combination of tax 
incentives (e.g. to incentivise the retro-fitting of buildings), government-funded research 
programmes and low-interest loans from the state investment bank (kfw Group), for 
renewable energy and energy efficiency investments (kuittinen and Velte, 2018[13]). Public 
finance has leveraged significant private investments in energy retrofits and renewable 
energy installations, closing the gap between public-sector involvement and the real costs 
of the Energiewende (o’donnell and Gruenig, 2016[12]).

China – New Electric Vehicles

China’s first targeted policy to promote new electric Vehicles (neVs) was launched in 2001 
by the ministry of science and technology. In the years to follow, the policy was extended 
and a range of ministries – for example the national development and reform Commission, 
the ministry of Industry and Information technology and the ministry of Finance – as well 
as regional governments were engaged. the aim is to have five million neVs on the road by 
2020, and at least one in every five cars sold in China to be a new energy model by 2025. Both 
demand- and supply-side policies are being deployed to reach these goals, including: r&d 
projects; support for commercialisation; tax credits and fiscal rewards for purchasing neVs; 
tighter regulations on combustion engine cars; public procurement and setting standards. 
while China has become the largest electric car market in the world, it does not appear to 
be on track to reach its mission goals by 2020 and 2025 (oeCd, 2014[14]; Pelkonen, 2018[15]).

Belgium – Circular Flanders

Circular Flanders is a multi-stakeholder platform consisting of authorities, companies, 
non-profit organisations, civil society and academics with the mission to create circular 
economies for materials, energy, water and food in the Belgian region of Flanders. A change 
of thinking in the beginning of the century led to the creation of a variety of initiatives related 
to the circular economy. Circular Flanders was launched in 2017, integrating three of these: 
Plan C, a circular economy hub; summa, a policy research institute; and Agenda 2020, a list 
of 45 concrete projects. the programme links with the Flemish government’s Vision 2050, 
which establishes the circular economy as one of seven “transition priorities”. while the 
main governing body of Circular Flanders is the Public waste Agency, the transition priority is 
under the joint responsibility of the ministry of environment and the ministry for economy 
and Innovation. the program has six core activities: creating a network; offering financial 
support; sharing knowledge; developing policies; stimulating directed innovation; and scaling 
up best practices. It has been estimated that investment in the circular economy could cut 
materials expenses by 2-3.5% of GdP, as well as create 27 000 new jobs in Flanders. However, it 
is difficult to quantify outputs and outcomes to date as no overall targets have been set and no 
indicators exist to monitor the initiative (tuerk and Bird, 2018[16]; Circular Flanders, 2017[17]).
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A less apparent demand-side policy that can promote innovation is standardisation. 

If standardisation occurs too early, it may shut out better technologies; if it occurs too 

late, the costs of transition may prevent diffusion of non-compliant innovations. However, 

if employed with care, standardisation can help create critical mass to benefit from 

economies of scale. An example of standardisation in practice is charging infrastructure 

for electric vehicles. standards for physical plugs, as well as for payment and power supply 

could create a competitive market, while also ensuring consumer convenience. the eU 

standardised the electric plug used for normal alternating current (AC) charging in 2014, but 

competing systems exist for the more recent direct current (dC) fast charging and wireless 

charging technology. If standards are not designed with flexibility, they can be outpaced by 

technological developments.

Consumers can also catalyse and influence the direction of innovation. Governments 

can empower consumers by deploying policies that counter inertia and scepticism about 

new goods and services (oeCd, 2011[22]). monetary or price-based incentives such as demand 

subsidies or tax allowances can encourage risk-averse consumers to buy innovative new 

products. For example, Belgium’s walloon social Credit society (swCs) offers advantageous 

loans to low-income households under its “ecopack” scheme. these support the adoption of 

energy efficiency measures: installing heat pumps, photovoltaic panels, solar water-heaters 

and pellet stoves; or insulating roofs, walls and floors (société wallonne du Crédit social[23]). 

Information and awareness campaigns can also be used to influence consumer preferences 

and behaviour, where there may be information failures.

3.2. Deliver and scale up support for research and development of climate 
solutions

research is the foundation of future innovation, but tends to be under-supplied by the 

private sector due to its long time horizon and the uncertainties surrounding the future 

commercial viability of any resulting technologies. Governments can help scale up r&d from 

private firms and universities through direct funding in the form of loans and grants, or 

through fiscal incentives, such as tax credits. Aligning r&d subsidies for fossil fuel research 

with low- and net-zero emissions goals is equally important.

realising the full potential of innovation to drive the transition to a low-emission 

economy will require much greater levels of public investment in r&d. while estimates of 

the funding gap vary, there is a broad consensus that public investment in low-emission 

r&d would have to at least double to reach the goals of the Paris Agreement (dechezleprêtre, 

martin and Bassi, 2016[24]). there are positive signs that governments are starting to respond 

to this need, at least for certain sectors. the IeA (2018[25])indicates that public innovation 

investment in clean energy technologies increased by 13% in 2017 to Usd 22 billion, breaking 

a streak of declines and stagnation over several years. Furthermore, through the international 

initiative “mission Innovation”, 23 countries and the european Union have pledged to double 

their clean energy r&d spending by 2021 to address climate change, make clean energy 

affordable and create new jobs and commercial opportunities. If the pledge is achieved, 

the combined annual r&d investment from these countries will rise to approximately 

Usd 30 billion per year (mission Innovation, 2018[26]).

Public research through government research institutes and laboratories has an 

important role to play in linking basic and applied research. In addition to targeting 

technological progress, public research should explore socioeconomic and political aspects 

that could help deliver systemic changes in production and consumption practices, habits 
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and behaviour or that could influence the acceptance and adoption of new technologies. 

the French environment and energy management Agency’s strategic roadmap for smart 

electricity systems, for instance, identifies research priorities concerning economic and 

regulatory conditions (e.g. developing innovative business models to support the integration 

of energy storage systems), and human and social sciences (e.g. identifying and analysing 

the governance processes needed for innovations to spread), in addition to technological 

research priorities.

Box 3.3. Collaborative approaches to R&D

National multi-stakeholder collaboration for R&D

The SunShot Initiative

the Us department of energy’s sunshot Initiative strives to make solar energy cost competitive by the end 
of the decade. sunshot awards partial funding for r&d projects to the best bids from companies, universities, 
state and local governments, non-profit organisations and national laboratories. the programme met its 2020 
target of decreasing utility-scale solar energy cost from Usd 0.28/kwh to Usd 0.06/kwh three years earlier 
than expected. similarly, the price of residential solar power dropped from Usd 0.52 in 2010 to Usd 0.16 in 
2017, and from Usd 0.40 to Usd 0.11 for commercial use (Us department of energy[28]).

European Institute of Innovation and Technology’s KIC

with more than 300 partners from education, research, business and government, the european Institute 
of Innovation and technology’s Climate-kIC is the eU’s largest and most extensive public-private partnership 
to accelerate the transition to a net-zero emissions economy. operating from 13 centres, the initiative takes a 
broad approach by offering educational programs, supporting research and development, as well as fostering 
entrepreneurship (Climate-kIC[29]).

International collaboration for R&D

US-China Clean Energy Research Center

the Us-China Clean energy research Center aims to generate a diversified energy supply and accelerate the 
transition to an efficient and low-emission economy, while delivering economic and environmental benefits 
to both countries. It is supported by public and private funding of at least Usd 250 million over five years 
(2016-2020) and focuses on five technical tracks, including energy efficiency, water and energy technologies 
and clean vehicles. each research consortium has a joint work plan and technology management plan, as 
part of a broader intellectual property framework (energetics Incorporated, 2018[30]).

Strengthening International Cooperation on Climate Change Research (SINCERE)

sInCere is a project by the european Union running from 2018-2022 with a budget of eUr 2.2 million, 
which aims to strengthen international climate change research and innovation co-operation involving 
european countries. sInCere will involve the business sector and global financial institutions, other key 
international research as well as policy and societal actors. A particular goal is expanding the existing eU 
Joint Programme Initiative (JPI) Climate to include eastern european member countries; another is to set up 
two flagship actions with Africa and latin America (european Commission, 2018[31]).

International Energy Agency (IEA) Technology Collaboration Programmes

the IeA’s technology Collaboration Programmes involve over 6 000 experts worldwide who represent 
nearly 300 public and private organisations located in 55 countries. to date, participants in the programmes 
have examined around 2 000 energy-related topics, and carried out projects on socioeconomic aspects of 
technology deployment, research to reduce greenhouse gas emissions, advancing demonstration of innovative 
energy technologies, contributing to benchmarks and international standards, and sharing information 
through hundreds of expert stakeholder events (IeA[32]).
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well-designed collaborations between the public and private sectors, across firms, 

and among academia and national laboratories can help match problem-owners with 

solution-providers, pool resources, bring together complementary skills and expertise, and 

lower technology risks and r&d costs (Box 3.3). International co-operation on r&d can also 

accelerate innovation by enabling larger-scale projects, avoiding duplication and bringing 

together different skills and expertise. Co-operation can take place in a multilateral context 

with open participation, in limited-member groups or bilaterally. to ensure that co-operation 

is successful, care must be taken to balance different mandates and restrictions, and clearly 

define and co-ordinate management and responsibilities (oeCd, 2014[27]).

Bottom-up open innovation strategies can also facilitate the emergence of innovations 

not prioritised by strategic road-mapping or technology and innovation assessments, 

and hence help prevent potentially promising innovations from being overlooked. open 

innovation strategies can be pursued through challenge-led calls, which utilise prize 

competitions, crowdsourcing, ideation or open dialogues.

3.3. Overcome the financial barriers to demonstration and early-stage 
commercialisation

Innovative technologies and solutions emerging from r&d must pass through several 

stages of validation and refinement before reaching full commercialisation, and will 

depend on different types of investors and investment instruments along the way. these 

include angel investors and venture capital funds, corporates and corporate venture capital 

funds, financial institutions, civil society (e.g. crowdfunding) and philanthropists. due to 

information asymmetry and the fragmented nature of investor networks, projects may face 

a discontinuity of investment and fall into a so-called funding “valley of death”. this tends 

to occur at the demonstration phase (the “technology valley of death”) or at early-stage 

commercialisation (the “commercialisation valley of death”) (In, monk and levitt, 2017[33]).

Clean energy technologies that require large-scale capital investment, have long 

development timelines and face high technology risks are particularly vulnerable to funding 

gaps (Gaddy, sivaram and o’sullivan, 2016[34]). Indeed, recent analyses have highlighted 

the limitations of traditional venture capital (VC) models for funding such innovations. 

Although VC has played an important role in accelerating the commercialisation of some 

clean energy technologies, recent investment in clean technology tends to focus on a narrow 

range of more mature technologies, with energy efficiency and transportation receiving the 

lion’s share (IeA, 2017[35]). this may be due in part to the time and capital constraints of 

VC investors and the relatively poor risk-return profile of clean energy investments (Gaddy, 

sivaram and o’sullivan, 2016[34]).

while a strong enabling investment environment is fundamental for pulling innovations 

through the valley of death, there is also a need to diversify and better align the investment 

vehicles and actors involved at the different stages of innovation, and to improve the 

allocation of investment risk. Governments can help bridge the valley of death by 

supporting the expansion of public and private incubators (e.g. Israel’s Incubators Centre 

for technological Initiative) and accelerators (e.g. start-Up Chile), and by using public money 

to fund risky, long-term projects that could have large social benefits but are too early for 

private-sector investment. the Us department of energy’s Advanced research Project Agency, 

for instance, provides researchers with funding, technical assistance and support for market 

readiness to help them develop new ways to generate, store and use energy.
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low-interest loans, loan guarantees, tax incentives and quasi-equity financing can 

be deployed to reduce investment risk and attract private sector finance. the european 

Commission and the european Investment Bank have developed a eUr 150 million 

programme, InnovFin energy demonstration Project, to fill the funding gap for first-of-a-

kind demonstration projects for innovative energy technologies in the eU. the programme 

will provide funding of between eUr 7.5 million and eUr 75 million to large-scale energy 

demonstration project developers.

Governments can promote and facilitate new partnerships and coalitions to help align 

investment vehicles and actors, thereby ensuring a continued stream of investment all along 

the innovation chain from basic research through to deployment of new technologies. For 

example, the global Breakthrough energy Coalition and its Breakthrough energy Ventures 

funding mechanism bring together patient and risk-tolerant private investors, global 

corporations and financial institutions with the capital necessary to finance large energy 

infrastructure projects that emerge under the mission Innovation initiative.

3.4. Promote international technology diffusion at scale
the wide diffusion of low-emission and climate adaptation innovations is critical 

for achieving the goals of the Paris Agreement and broader environment and sustainable 

development objectives. the adoption of strong environmental policies can drive international 

technology diffusion, as it helps create markets for low-emission innovations and provides 

firms with incentives to acquire new technologies. However, because technology diffusion 

takes place primarily through trade, foreign direct investment (FdI) and other market 

channels, removing tariff and non-tariff barriers to trade in low-emission technologies and 

manufacturing equipment is fundamental (oeCd, 2011[36]). Indeed, Chinese producers became 

world leaders in photovoltaic panel production through the purchase of manufacturing 

equipment on the global market (de la tour, Glachant and ménière, 2011[37]). the deployment 

of climate mitigation and adaptation technologies often depends on the availability 

of specialised services, including those imported from other countries, pointing to the 

importance of lowering barriers to trade in services.

the extent and effectiveness of technology diffusion are determined not only by markets, 

but also by the absorptive capacity of recipient countries. the higher the level of domestic 

human capital, the higher the level of technology transfer as well as the local spillovers from 

trade and FdI (oeCd, 2011[36]). Investing in education, technical extension services, public 

technology diffusion programmes and demonstrators is therefore important to enhance the 

ability of the public and private sectors to adopt, adapt and employ the most appropriate 

technologies. It can also help to facilitate the transition of economies and workers dependent 

on energy-intensive industries (Box 3.4).

International transfers of low-emission technologies have been primarily between 

advanced countries. the diffusion of climate change mitigation technologies to and from 

developing countries – particularly emerging economies – has increased significantly since 

1992. In 2016, emerging economies accounted for 29% of the global imports of low-emission 

equipment goods and 24% of global exports. while emerging economies are better integrated 

into international technology markets, less developed countries remain largely excluded 

due to their general isolation and lack of absorptive capacity (Glachant and dechezleprêtre, 

2017[38]). International technology transfer mechanisms and development co-operation have 

an important role to play in ensuring that innovation benefits a larger number of countries. 
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International mechanisms have been established to support north-south and south-south 

technology diffusion, such as the UnFCCC’s technology mechanism, the south-south 

knowledge exchange under the energy and resources Institute, IeA’s Collaborative 

technology Agreements and the new technology Facilitation mechanism established under 

the 2030 Agenda.

Box 3.4. Decarbonising energy-intensive industries will be a key challenge  
to meeting climate objectives

the industry sector relies heavily on fossil fuels (e.g. iron, steel, cement and chemicals manufacture), which 
makes its decarbonisation particularly challenging. Between 1990 and 2014, global industrial greenhouse gas 
emissions rose by 69%, all sectors included, which is three times more than in buildings, power generation 
and transport. deep decarbonisation will require simultaneous technology, policy and financing innovations, 
as well as sector-specific pathways to net-zero emissions in order to ensure businesses’ competitiveness 
is maintained.

existing technologies and processes can help support the sector’s decarbonisation including in: material 
efficiency and recycling; energy efficiency and heat integration; fuel switching from coal to natural gas; 
or advanced control, optimisation and improved monitoring practices. However, such technologies and 
processes will not put energy-intensive industries on track with the 2050 Paris Agreement goals, and there 
is an urgent need for deploying new technologies that can achieve deep decarbonisation.

some of these new technologies that can help deliver these changes include:

1. electrification of heat and high-temperature processes;

2. Fuel switching to sustainable biomass;

3. Advanced waste-heat recovery;

4. Carbon Capture and storage (CCs); and

5. other sector-specific process modifications, such as solid-state synthesis for ammonia production, which 
can potentially fully eliminate Co2 emissions.

However, such technologies are both capital and risk intensive, and their market uptake will require 
fostering new skills, knowledge and value chains to support long-term financial viability and competitiveness. 
some policy and financing can help achieve this:

●● International collaboration on decarbonisation policies and projects is necessary in order to stimulate  
co-operation among businesses. this can also help prevent relocation of investments from countries 
subject to environmental laws to less regulated areas of the world, which has been a concern for 
governments sometimes limiting their decarbonisation efforts.

●● At the national level, stable and predictable regulatory frameworks are equally important, in order to 
maintain market confidence and limit investment risks and higher costs of capital.

●● encouraging companies to consider technologies with longer payback periods than usual is also essential 
to avoid locking in inefficient technologies.

●● Collaborative initiatives with trade associations, peer-to-peer businesses or academia can be particularly 
effective platforms for sharing and fostering decarbonisation best practices.

●● other well-known policies such as removal of energy subsidies, emission reduction targets, carbon trading, 
environmental taxes, ear-marked grants, or public procurement tools can help drive decarbonisation 
further too. An example of such policies is the Uk government renewable Heat Incentive (‘rHI’), introduced 
in 2011, which provides a payment for each unit of renewable high-grade heat generated (e.g. from biomass 
and biogas) to businesses in the iron, steel, cement, and chemicals sectors – which could cover three 
quarters of total industrial heat demand in the Uk by 2030.
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Chapter 4

Ensure fiscal sustainability  
for a low-emission, resilient future

The climate challenge requires governments to align all channels of public finance 
with climate and growth objectives, while also taking into account medium-term 
budgetary cycles and longer-term fiscal sustainability. This chapter describes why 
public budgets play a central role in creating incentives for shifting finance towards 
low-emission, resilient investments. It describes barriers facing governments as 
well as the opportunities to be gained from the transition to a low-emission, resilient 
economy. Four priority actions are identified: diversify government revenue streams 
away from fossil fuels, align fiscal policies with climate objectives, align incentives 
and mandates of all public institutions with climate objectives, and anticipate and 
address the social consequences of the low-emission transition.
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Why is better public budgeting transformative?

the way governments choose to raise and spend money is decisive in delivering the 

low-emission, resilient transformation needed. the climate challenge requires governments 

to align all channels of public finance with climate and growth objectives, while also taking 

into account medium-term budgetary cycles and longer-term fiscal sustainability.

through their budgeting processes, policies and fiscal incentives, governments play a 

central role in directing financial flows and influencing climate-related behaviours of citizens, 

financiers and businesses. what governments put a price on and what they choose to support 

financially – for example through carbon pricing and support for renewables – can provide 

the signals needed to leverage and shift private sector investments towards low-emission 

and resilient investments.

reforming the spending policies of public entities can have major impacts on the way 

in which public expenditures influence climate outcomes. For example, ensuring that the 

mandates of state-owned enterprises (soes), development co-operation agencies, export credit 

agencies and public investment funds are compatible with climate goals can be a powerful and 

transformative action. similarly, the experience of “greening” public procurement processes 

can be effective in driving innovation and the uptake of new technologies.

without coherent action, governments – particularly those reliant on fossil fuels as a 

significant source of revenue – are at risk of not being fiscally sustainable over the long run 

as fossil fuels are phased out. this not only affects central government revenues, but also 

the broader economy where businesses, regions and individuals rely on emissions-intensive 

industries. Countries must be aware of the shifting revenue base that will accompany the  

low-emission economy. Government revenues will need to adapt to decarbonisation, 

 Key messages

the power and influence of public budgets, if channelled towards climate objectives, can 
provide significant momentum towards building a low-emission, resilient economic future. 
In order to make meaningful progress on climate, there are four priority policy actions:

●● diversify government revenue streams to prepare for carbon neutrality in the long run, 
and reduce governments’ exposure to incumbents and vested interests in fossil fuel 
technologies.

●● Align fiscal and budgetary incentives with climate objectives to discourage emissions-
intensive behaviours or investments by economic actors.

●● leverage public procurement practices and indirect spending through state-owned 
enterprises, development finance institutions, export credit agencies and public 
investments to align with climate objectives.

●● ensure an inclusive transition along the way, fostering public support for raising climate 
ambition.
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implying a structural shift away from reliance on revenues from fossil fuel extraction, 

production and consumption over the long term.

the economic transition will also result in an increased risk of stranded assets and 

workers who may require government support to minimise the social impacts of the 

transition. Acting now allows governments to plan and reshape their economies towards a 

low-emission, resilient future. It allows regions to lead the way in innovative low-emission 

industries, while building up the competencies and skills of workers to enable them to be 

employed in a different economic paradigm.

What is the state of play?

Carbon pricing – recognised as an essential element of the climate public budgeting 

toolkit – is increasing. the number of carbon pricing initiatives has more than tripled in the 

last 10 years as more governments at the national and subnational level continue to plan and 

implement carbon pricing initiatives. to date, 45 national and 25 subnational jurisdictions 

have implemented, or have scheduled for implementation, carbon pricing initiatives (world 

Bank and ecofys, 2018[1]). this represents 20% of global greenhouse gas (GHG) emissions, 

up from 15% in 2017. despite progress, this is not sufficient to meet the goals of the Paris 

Agreement. Currently, 88% of energy emissions are priced below eUr 30 per tonne of Co2, 

which is a low-end estimate of the damage that emissions cause (oeCd, 2018[2]).

on the spending side, while momentum is growing to divest from fossil fuels, global 

financial support for fossil fuels remains high. of 76 economies that collectively emit 94% 

of global Co2 emissions, aggregate estimates of the annual production and consumption 

support to fossil fuels ranged from Usd 373 billion to Usd 617 billion over the period 2010-15 

(oeCd, 2018[3]).

What are the barriers and opportunities for change?

Political economy and public acceptability concerns are the main barriers to moving 

from an incremental approach to greening public budgets to a more transformative approach. 

decades of fossil fuel development have led to government budgets becoming “entangled” 

in carbon emissions. Carbon entanglement refers to the state in which fiscal revenues from 

fossil fuels (for example, from collecting royalties on the extraction of oil, natural gas and 

coal) form a key part of governments’ taxation revenue base. this carbon entanglement is an 

important political obstacle for governments to engage in the radical transformation needed 

to transition to a low-emission, resilient future. the share of government revenues coming 

from fossil fuels averages nearly 8% globally. the situation is very different from country to 

country: for fossil fuel exporters, this figure can represent over 75% of revenues (see table 4.1).

As governments undertake the transition away from a fossil fuel based economy, they 

will inevitably face resistance from a range of stakeholders. they will need to pay greater 

attention to understanding and addressing the social consequences of the structural shift 

needed of their economies. Considering the distributional impact of climate policies on poor 

and vulnerable populations will be key for governments in meeting their social objectives 

and in reducing any undesirable and unintended distributional impacts of such policies. 

Certain industries will thrive, while others that are dependent on fossil fuels and are not 

willing or able to adapt to the new low-emission economy may not fare as well. this means 

that specific regions, workers, industries and investors may be particularly affected. the use 

of public resources to address these issues is closely linked to fiscal sustainability through 

the need to ensure that adequate resources are available, well-targeted and focused on 
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the broad suite of transition measures required (for example, education and reskilling of 

affected workers).

table 4.1. Estimated rents from the extraction of oil, natural gas and coal resources

Period average

Billions USD % GDP % Total government revenues

2001-05 2006-10 2011-16 2001-05 2006-10 2011-16 2001-05 2006-10 2011-16

G20 (excl. EU) 483 1015 1032 1.6 2.3 1.8 4.8 7.1 5.6

Argentina 6 12 11 3.6 3.6 2.0 16.4 13.3 6.1

Australia 8 25 24 1.6 2.7 1.7 4.6 7.9 4.9

Brazil 11 29 37 1.8 1.8 1.6 5.1 5.0 4.9

Canada 35 46 24 3.8 3.2 1.4 9.4 8.1 3.6

People’s Republic of China 51 180 184 2.9 4.1 1.9 18.2 18.3 6.8

France 0 0 0 <1 <1 <1 <1 <1 <1

Germany 2 5 3 <1 <1 <1 <1 <1 <1

India 13 37 41 2.2 2.9 2.1 11.9 14.8 10.3

Indonesia 11 27 30 5.0 5.3 3.3 27.1 31.8 22.6

Italy 1 2 3 <1 <1 <1 <1 <1 <1

Japan 0 0 0 <1 <1 <1 <1 <1 <1

Korea 0 0 0 <1 <1 <1 <1 <1 <1

Mexico 27 50 47 3.5 4.9 3.9 17.6 21.1 16.7

Russian Federation 82 195 230 16.9 14.5 12.2 44.8 38.6 33.8

Saudi Arabia 91 205 276 38.7 45.2 39.3 >90 >90 >90

South Africa 5 12 9 2.8 4.0 2.5 11.5 14.5 8.8

Turkey 1 2 1 <1 <1 <1 <1 <1 <1

United Kingdom 17 26 19 <1 1.0 <1 2.3 2.6 1.9

United States 119 162 94 1.0 1.1 <1 3.3 3.8 1.8

Rest of World 304 751 857 3.8 5.4 4.9 3.2 15.8 15.8

OPEC (excl. Saudi Arabia) 178 457 531 26.4 26.9 25.1 30.4 78.0 84.5

World 787 1766 1889 2.0 3.0 2.5 4.0 9.0 7.7

Notes: oeCd calculations based on world Bank data on oil, natural gas and coal rents and revenue, excluding grants 
(% GdP). world Bank’s oil, natural gas and coal rents have been estimated based on sources and methods described 
in lang, G.-m., Q. wodon and k. Carey (2018[4]), The Changing Wealth of Nations 2018: Building a Sustainable Future, world 
Bank, washington, dC, https://openknowledge.worldbank.org/handle/10986/29001.
Source: world Bank (2018[5]), World Development Indicators (database), https://datacatalog.worldbank.org/dataset/world-
development-indicators.

12 https://doi.org/10.1787/888933856378 

4.1. Diversify government revenue streams away from fossil fuels
long-term fiscal sustainability is a central consideration for all governments, but is 

especially important for those with revenues and economies highly dependent on fossil 

fuels. the carbon entanglement of government budgets is a major barrier to more ambitious 

climate action as governments may appear to be acting against their own interest in the 

short term by moving away from fossil fuels. Carbon entanglement presents a significant 

risk for countries’ medium- to long- term fiscal sustainability as they transition to low-

emission economies. Given that declining production and consumption of fossil fuels is a 

key element of projected decarbonisation pathways to meet the Paris Agreement goals, the 

prospect of declining tax revenues from fossil fuels raises serious and growing concerns 

about the future tax base and tax mix.

A successful and decisive transition away from carbon entanglement hinges on effective 

and strategic planning and is best if done from a position of relative economic strength 

when international energy prices are high. It will require diversification away from fossil 

fuels by committing to alternate energy sources and rethinking economic features such as 

workforce skills, education and training institutions, and infrastructure.

https://openknowledge.worldbank.org/handle/10986/29001
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://doi.org/10.1787/888933856378
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Broadening the tax base, for example by diversifying economic activity, will also be 

essential to move away from an emissions-intensive economy. As the fossil-fuel tax base 

erodes, governments will need to compensate for such loss by identifying new streams of 

revenue, such as the taxation of environmental externalities. In the area of carbon tax, there is 

significant space for broadening the tax base and increasing rates and, in the short to medium 

term, this may help to bridge the gap in revenues. However, this will not be sufficient in 

the long term as emissions decrease, and with it, the tax base. new business models and 

diversifying economic activity are therefore crucial for expanding the government revenue 

base to ensure fiscal and economic sustainability.

there are some examples of this in practice:

●● norway manages its oil wealth through a sovereign wealth fund, which has helped citizens 

achieve high living standards and reduced the country’s exposure to fluctuations in the 

oil price, while also diversifying its economy away from fossil fuel dependence.

●● scotland is aiming for a shift towards an electricity system entirely dependent on renewable 

energy by 2020. since 2006, it has seen a four-fold increase in the proportion of electricity 

Box 4.1. Momentum is growing to divest from fossil fuels

An increasing number of public and private actors have committed to remove investment 
capital from fossil fuel companies. some of these pledges have focused exclusively on coal 
or the most emissions-intensive upstream activities – such as exploitation of oil sands – or 
the most potentially disruptive to fragile ecosystems – such as greenfield developments in 
the Arctic. others have opted to divest from companies with large stakes in the oil, gas or 
coal industries in general.

National funds

●● dáil Éirann, the lower house of Ireland’s parliament, approved a bill mandating the 
divestment of all fossil fuel company assets managed by the Ireland strategic Investment 
Fund by 2023 (oireachtas, 2016[9]). If parliament’s upper house approves the bill, Ireland 
will need to divest eUr 318 million of the fund’s total eUr 8 billion (Carrington, 2018[10]). 
Ireland’s motivations were explicitly climate-related.

●● In 2017, norway’s central bank recommended that the Government Pension Fund Global, 
the world’s largest sovereign wealth fund managing over Usd 1 trillion, divest from oil and 
gas stocks (olsen and slyngstad, 2017[11]). Unlike the case of Ireland, risk minimisation 
was the motivation behind norway’s decision.

Cities

●● over 100 municipalities of varying sizes across the globe have also committed to 
divest including cities and towns in Australia, denmark, France, Germany, liberia, the 
netherlands, new Zealand, norway, south Africa, sweden, the United kingdom and the 
United states (Go Fossil Free[12]). some have committed to full divestment from all fossil 
fuel company assets, while others aim to divest partially.

●● new york City has set an objective to divest Usd 5 billion of fossil fuel company assets 
from its Usd 189 billion pension funds within the next five years (milman, 2018[13]). other 
major cities that have committed to divestment include Auckland, Berlin, Bristol, Cape 
town, Copenhagen, melbourne, Paris, san Francisco, stockholm and sydney – as well as 
oslo’s pension fund (Go Fossil Free[12]).
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coming from renewables (Government of scotland, 2018[6]). the transition has had a positive 

impact regionally, as it included explicit targets for locally-owned power generation plants.

●● the state of California, despite being the third-largest producer of oil and gas in the 

United states, has joined Hawaii in legislating that all electricity be carbon neutral by 

2045 (California energy Commission[7]).

●● the United Arab emirates, the fifth-largest oPeC producer, has committed to diversifying 

its economy away from oil and natural gas, and sourcing a greater proportion of its 

electricity from renewables (Government of the UAe[8]).

the twin issues of carbon entanglement and long-term fiscal sustainability are only 

just beginning to be discussed in government finance ministries (see Box  4.1), yet they 

are central to the success of the transition to low-emission, resilient economies. there is 

considerable scope for deepening the debate on this issue and boosting the evidence base 

to inform future government actions.

4.2. Align fiscal policies with climate objectives
Aligning fiscal policies with climate objectives has long been seen as a core element 

of the transition to a low-emission, resilient economy (oeCd, 2015[14]). revenue-raising 

mechanisms, such as carbon pricing, have direct links to climate objectives by shifting 

behaviours and investments away from emissions-intensive behaviour, and towards 

innovation in low-emission technologies. some budgetary support measures, such as fossil 

fuel subsidies, have the opposite effect by encouraging the production and consumption 

of fossil fuels and related infrastructure. However, governments should look beyond these 

core climate policies to ensure the entirety of their fiscal framework are working in unison 

to achieve a low-emission, resilient future.

Strengthen carbon pricing

Carbon pricing has proven to be a cost-effective climate policy tool if appropriately 

implemented, and can also offer governments an important revenue-raising opportunity. 

while the number of carbon pricing initiatives is growing worldwide (world Bank and ecofys, 

2018[1]), there is significant room for improvement (see Figure 4.1).

exemptions from carbon pricing undermine abatement efforts and increase the overall 

cost of achieving climate objectives. looking at the effective carbon price from energy reveals 

that close to half of Co2 emissions are not priced at all (oeCd, 2018[2]). In most sectors other 

than road transport (which accounts for 16% of total emissions), a greater proportion of 

carbon emissions could be priced at a sufficiently high level to induce abatement. the High-

level Commission on Carbon Prices recommends Usd 40-80 per tonne Co2 by 2020 as a range 

compatible with meeting Paris Agreement goals (2017[15]). where applicable, countries could 

increasingly seek to co-ordinate cross-jurisdictional pricing schemes in order to decrease 

the risk of carbon leakage1 (lanzi et al., 2013[16]).

Carbon pricing offers governments an important revenue-raising opportunity. the world 

Bank Group estimates that governments raised approximately Usd 33 billion in direct carbon 

pricing revenues in 2017, an increase of Usd 11 billion from 2016 (world Bank and ecofys, 

2018[1]). Governments have many options at their disposal for using the revenues raised 

from carbon pricing (see table 4.2). As with any policy, each of these options requires careful 

consideration of their respective opportunities and trade-offs depending on the specific 

circumstances of their jurisdiction. Communicating the use of carbon-pricing revenues, so that 

citizens can observe the benefits, may assist in reducing resistance to carbon pricing initiatives.
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Figure 4.1. Few countries price a significant share of their energy emissions  
above EUR 30 per tonne of CO2 (estimate for 2018)
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Source: oeCd (2018[2]), Effective Carbon Rates 2018: Pricing Carbon Emissions through Taxes and Emissions Trading. 

table 4.2. Examples of carbon pricing revenue uses

Example

Reduce other taxes Since introduction of the tax in 2008, British Columbia’s uses of carbon tax proceeds include business tax cuts and tax credits, 
personal income tax cuts (targeted at lower income categories), low-income tax credits and reductions in property taxes

Directing revenues to households In California, state law stipulates that at least 25% of auction revenues from the state’s cap-and-trade programme go to 
projects that benefit disadvantaged communities – such as the Affordable Housing and Sustainable Communities Program

Providing transitional support to 
industry

The United Kingdom’s national Climate Change Levy addressed the concern of businesses about how they might adjust to 
potentially higher energy costs

Reducing public debt and/or deficit The 2010 introduction of the Irish tax on carbon pollution raised much-needed revenue and may have avoided the necessity 
for even harsher fiscal tightening measures during the economic downturn

Using revenues for general spending In the EU Emissions Trade System, 9 out of 28 member states (including for example Denmark, Finland, Ireland, Poland, 
Sweden and the United Kingdom) have opted to direct their auction revenues to their respective national treasuries

Providing funding for climate 
investments

In Alberta, Canada facilities can directly contribute to the province’s Climate Change and Emissions Management Fund as one 
of the four compliance options under the Specified Gas Emitters Regulation. The fixed fee of CAD 15 per tonne of CO2 is then 
used in this dedicated fund to achieve further emissions reductions in Alberta and help the province to adapt to climate change 
through green technology and innovative solutions.

Source: Adapted from CPlC (2016[17]), What Are the Options for Using Carbon-pricing Revenues?, Carbon Pricing leadership Coalition. 

Remove fossil fuel support

A number of budgetary support measures, such as fossil fuel subsidies, still favour 

emissions-intensive behaviours and practices. removing inefficient fossil fuel subsidies 

offers the dual benefit of addressing environmental objectives through the reduction of 

emissions, while also reducing tax expenditures and simplifying the tax code. multilateral 

fora including the G7, the G20 and Asia-Pacific economic Cooperation (APeC) have all called 

to reduce inefficient fossil fuel subsidies. Progress is being made; there has been a sustained 

downward trend in fossil fuel subsidies, partly as a result of falling oil prices as well as 

reforms by countries such as mexico and Indonesia. Further progress is expected from 

the countries that have identified opportunities to remove inefficient subsidies through 
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APeC or G20 fossil fuel subsidy peer reviews. Fourteen countries have already undergone 

a review, and Argentina and Canada have committed to undergoing one (IIsd, 2018[18]).

some countries have begun to phase out fossil fuel support measures, but such reforms 

must be scaled up, mainstreamed, and become part of a more holistic approach to aligning 

fiscal policies with low-emission outcomes. Finance ministries should carefully review their 

tax systems, and ensure that taxes and budgetary expenditures are in line with sectoral 

decarbonisation objectives. A central component of this is to craft fiscal policies that 

encourage, rather than counteract, the behaviours, investments and practices needed for 

the radical transformation to move towards a low-emission economy.

many fossil fuel support measures were introduced prior to 2000 (oeCd, 2018[3]). Countries 

would benefit from critically reviewing their relevance and effectiveness in meeting their 

policy objectives, particularly in light of climate change, increasing recognition of climate 

risks, more competitive prices of renewable technologies, and a shift in citizens’ priorities. 

Further work could also be done to create a better understanding of definitions and data on 

subsidies. Countries require an accurate understanding of the primary impacts on budgets 

and consumers, in order to effectively reform fossil fuel subsidies. the fossil fuel subsidy 

peer-review process initiated through APeC and the G20 provides a measure of transparency 

and an important opportunity for peer learning in identifying and proposing options for the 

removal of harmful subsidies.

Bring public budgets in line with climate objectives

Beyond direct actions focused on carbon emissions, governments should focus on 

ensuring that the entirety of their budgetary process is aligned with climate objectives. this 

can have powerful transformative impacts on the behaviours of consumers and producers, 

sending political signals on the direction of change, influencing individual and company 

consumption and production patterns, and leveraging private sector resources for the low-

emission transition. the power of this area is yet to be fully realised by governments and 

there is considerable scope for scaling up activities on public budget alignment.

For example, many countries’ fiscal policies provide favourable tax treatment for the use 

of company cars and commuting expenses, which indirectly results in more cars and more 

intensive car use. Certain property taxes favour urban expansion and therefore increase 

commuting distances (see Chapter 7). Corporate tax provisions may also encourage or 

discourage decarbonisation, for example due to the way corporate taxation allows deductions 

for different types of capital costs (dressler, Hanappi and van dender, 2018[19]). Initiatives 

such as the Paris Collaborative on Green Budgeting (see Box 4.2) and the Green Fiscal Policy 

network aim to align government budgets with environmental and climate goals through 

fiscal policy reform.

Calculating the full costs of emissions using cost-benefit analysis (CBA) could shift 

finance towards low-emission, resilient projects. CBA can capture individual projects’ 

climate impact using the social cost of carbon, which measures the present value of the 

damage resulting from an additional tonne of carbon emissions – or emissions of any other 

greenhouse gas. For example, particulate matter, sulphur dioxide, nitrous oxides and carbon 

monoxide can be included in CBAs of transport and energy projects. environmental CBAs 

can also capture positive and negative well-being impacts, and can help provide a more 

holistic picture to decision makers by capturing the co-benefits of low-emission, resilient 

infrastructure, such as improved air quality, improved access to transport, less traffic 

congestion and better health (oeCd, 2018[20]).
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4.3. Align incentives and mandates of all public institutions with climate 
objectives

In addition to budgetary processes, governments have significant influence over 

broader sectors of the economy through public procurement decisions, soes, development 

co-operation, and export credits.2 By aligning the core mandates and decision-making 

processes of public institutions with climate objectives, governments can further align their 

financial flows with a low-emission, resilient future. sovereign wealth funds and public 

pension schemes, which typically have significant investments, can build climate objectives 

into their investment strategies.

Make public procurement a force for change

the significant level of public purchase of goods and services – amounting to 12% of 

GdP on average among oeCd countries (oeCd, 2017[21]) – can play a major role in driving 

low-emission, resilient infrastructure investments. traditionally, procurement decisions are 

based on the lowest-cost bidder. Considering life-cycle costing, including life-cycle carbon 

emissions and other externalities, could help shift procurement decisions towards low-

emission options. Building resilience criteria into infrastructure investments is another 

important way that governments can avoid climate risks (Vallejo and mullan, 2017[22]).

Adopting new methodologies that take into account externalities could allow for 

objective evaluation criteria alongside cost (such as carbon emissions). the netherlands have 

extensively used the most economically Advantageous tender (meAt) methodology, which 

monetises Co2 performance and the environmental impact of materials (oeCd, 2017[23]). 

Procurement officials and staff need to be sufficiently resourced and trained in order to make  

public procurement decisions in the interest of a cohesive low-emission transition.

Box 4.2. The Paris Collaborative on Green Budgeting

the Paris Collaborative on Green Budgeting was launched by the oeCd as part of the 
12 announcements presented by French President emanuel macron at the 2017 one Planet 
summit in Paris. It aims to support governments to assess and drive improvements in the 
alignment of national expenditure and revenue processes with climate and other environmental 
goals and to mainstream an environmentally aware approach across all policy domains.

environmental-responsive or “green” budgeting means using the tools of budgetary 
policy making to help achieve climate and environmental goals. this includes evaluating 
environmental and climate impacts of budgetary and fiscal policies and assessing their 
coherence towards the delivery of national and international commitments, such as the Paris 
Agreement, the Aichi targets or the environmentally related sustainable development Goals.

Building on international work streams, the Collaborative is an open research platform 
that brings together environmental, tax, budget and fiscal affairs experts to support 
peer learning and the exchange of good practices; advance the required analytical and 
methodological groundwork; and offer targeted assistance for developing a Green Budget 
strategy. this includes: proposing, developing and testing pragmatic and transparent tools, 
such as a Green Budget statement, to provide an overview of how the annual budget supports  
achieving environmental goals; guidelines for environmental cost-benefit assessments 
to support green budgeting; and country scans to investigate the tax revenue effects of 
environmentally oriented tax policy.

Further information: www.oecd.org/environment/green-budgeting/

http://www.oecd.org/environment/green-budgeting
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Reorient state-owned enterprises towards low-emission, resilient investments

In many countries, soes occupy a central role in the electricity generation sector, 

accounting for 61% of total global electricity capacity installed in 2016 and approximately 

52% of capacity planned or under construction (Prag, röttgers and scherrer, 2018[24]). they 

serve different purposes, such as controlling strategically-sensitive energy supply chains, 

generating state revenues and securing jobs. As a result of their important presence in these 

sectors, soes are also more exposed to climate change and transition risks. Governments in 

countries with a high share of soes and coal will therefore bear the largest cost associated 

with the transition if they do not take concrete steps to pivot away from fossil fuels (see 

Figure 4.2).

Figure 4.2. Some countries are particularly at risk of stranding coal power plants
a) exposure to stranded assets in G20 countries: average age of coal fleet  

and share of coal in total installed capacity
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b) share of soe ownership and the importance of coal in total installed capacity in G20 countries
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Source: mirabile, m. and J. Calder (2018[25]), “Clean Power for a Cool Planet” (forthcoming), OECD Environment Working Papers, oeCd 
Publishing, Paris, https://doi.org/10.1787/19970900
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encouragingly, between 2000 and 2014, soes in oeCd and G20 countries increased the 

share of renewables in their electricity capacity portfolios from 9% to 23%, leading investments 

in newly installed renewables capacity (Prag, röttgers and scherrer, 2018[24]). this demonstrates 

that jurisdictions with soes in the power market can directly influence the energy mix by 

investing more in renewable power and less in fossil fuel technologies. norway’s national 

energy company, formerly known as statoil, has been rebranded as equinor in a move towards 

a more sustainable image. they have committed to investing 15-20% of capital spending by 

2030 in renewables, up from about 5% in 2017 (dagenborg and Adomaitis, 2018[26]).

mainstreaming climate concerns in soes’ strategies is an opportunity to influence 

investment decisions towards low-carbon infrastructure. decarbonisation efforts could be 

explicitly and transparently included as public policy objectives in mandates of the soes. In 

addition, soes may have access to preferential financing as well as explicit and implicit state 

guarantees, which translate into lower costs of capital and in turn constitute a substantial 

competitive advantage in the renewable energy sector, which is dominated by high capital 

costs (Prag, röttgers and scherrer, 2018[24]).

Mainstream climate into development co-operation

development co-operation plays an important role in supporting action on climate 

and other environmental issues in developing countries (see Chapter 6). while official 

development assistance (odA) makes up only a small share of financing for development 

when compared with foreign direct investment or government budgets, climate-related 

odA is still an important source of support for climate action in developing countries. 

this includes support to governments and civil society for strengthening the enabling 

environment – policies, programmes and institutions – for climate-related investments; 

building the capacity of public and private stakeholders; and mobilising resources for 

climate-compatible infrastructure. while many middle-income countries will lead the 

implementation of Agenda 2030 and the Paris Agreement with relatively little external 

assistance, many others, notably the most vulnerable countries, will require assistance and 

financial support to make meaningful progress.

For development co-operation to support a transformative shift in countries’ development 

pathways, bilateral portfolios overall need to be aligned with climate goals. the volume of 

climate-related development finance as a share of overall development finance has been 

increasing year on year, making up 17.5%, on average, in 2014-15 (see Figure 4.3). However, 

this suggests that the bulk of bilateral portfolios – over 80% – did not explicitly consider 

climate change, highlighting an urgent need to better mainstream climate and other 

environmental objectives across development co-operation, particularly in key natural 

resources and infrastructure sectors.

It is also important that climate-related support goes beyond business as usual to 

encourage innovative, targeted solutions that can help countries move away from traditional, 

emissions-intensive development pathways. such solutions can include approaches to 

rapidly scale up commercial investments (shine and Gampillo, 2016[27]). Currently, bilateral 

development co-operation providers’ approaches to mobilising commercial investment 

are relatively limited. For example, much of the emphasis on blended finance3 has been on 

mobilising different forms of finance from development providers, rather than on attracting 

commercial investors (oeCd, 2018[28]). In addition, more focus is needed on what climate-

related development support is used for, rather than on its size. the evidence for what 

effective climate-related odA and other official finance looks like remains limited.
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Figure 4.3. The share of bilateral climate-related development finance is increasing
two-year averages of commitments in Usd billion and shares of total bilateral development finance
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Source: oeCd, Climate-Related Development Finance 2016, oeCd Publishing, Paris, https://www.oecd.org/dac/financing-
sustainable-development/development-finance-topics/Climate-related-development-finance-in-2016.pdf
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Use export credits or investment promotion agencies to influence sustainable 
infrastructure

through export credits, countries can influence the type of infrastructure financed 

outside their borders. For instance, Gutman et al. (2015[29]) estimate that 20% of external 

finance for infrastructure projects in sub-saharan Africa is provided by the People’s republic 

of China (hereafter ‘China’) through its institutional bank, eximBank. Historically, the 

majority of export credits provided by countries that report to the oeCd went towards more 

emissions-intensive sources of power (see Figure 4.4). However, recent years have witnessed 

an increase in volume of official export credit for renewables. this is being supported by 

the new rules adopted on export credits for coal-fired electricity generation projects in the 

run up to CoP 214 (see Box 4.3). 

Box 4.3. Shifting export credits away from coal-fired electricity generation projects

to create a level playing field and avoid potential trade distortions, participants to the oeCd Arrangement 
on officially supported export Credits agree to rules on terms and conditions, as well as on the provision 
of tied aid. despite the non-binding character of the arrangement, it has been recognised for enhancing 
transparency and promoting self-regulation in the sector.

In the run-up to CoP 21, participants to the arrangement agreed on “the sector Understanding on export 
Credits for Coal-fired electricity Generation Project”, which limits official export credits for the least effective 
coal-fired plants and encourages exporters and buyers of coal-fired power plants to move away from low-
efficiency towards higher-efficiency technologies.
source: drysdale, d. (2014[31]), why the oeCd Arrangement works (even through it is only soft power), Global Policy; levit, J. k. 
(2004[32]), the dynamics of International trade Finance regulation: the Arrangement on officially supported export Credit, Harvard 
International Law Journal, 45.

https://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/Climate-related-development-finance-in-2016.pdf
https://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/Climate-related-development-finance-in-2016.pdf
https://doi.org/10.1787/888933856435
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Figure 4.4. Export credits still support fossil fuels for electricity generation
Countries reporting to the oeCd, credit value, Usd million
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Public investment can help steer climate action

Governments can be powerful institutional investors, wielding tremendous influence over 

financial flows through their public investments – sovereign wealth funds (swFs) and public 

pension funds in particular. swFs, for example, are projected to reach over Usd 15 trillion by 

2020 (one Planet summit, 2018[33]). significant fund values and long-term investment horizons 

make them uniquely positioned to accelerate climate outcomes. Given the significant scale 

of these funds, building climate objectives into investment decisions is a central way that 

governments can align financial flows with a low-emission vision of the future.

Countries are stepping up. At the 2017 one Planet summit, for example, the governments 

of six large swFs (France, kuwait, new Zealand, norway, Qatar, saudi Arabia and the United 

Arab emirates) joined together to create the one Planet sovereign wealth Fund working 

group. Germany has created a swF to address the future costs of safely disposing of nuclear 

waste from energy production; however, the specific details of the investment strategy have 

yet to be communicated (Geoeconomica, 2017[34]).

Japan’s Government Pension Investment Fund (GPIF), the world’s largest pension fund 

valued at Usd 1 trillion, has begun to integrate environmental, social and governance 

(esG) factors in their investment strategies (GPIF, 2018[35]). norway’s swF – the largest 

in the world, valued at over Usd 1 trillion and with investments accounting for 1.4% of 

stocks worldwide – has taken steps to divest coal assets, and has an ambitious proposal to 

remove oil and gas stocks entirely from the Fund’s benchmark (nBIm[36]; Ang and Copeland, 

2018[37]). the third-largest public pension fund in the United states, the new york state 

Common retirement Fund, announced intentions to divest from fossil fuel investments 

over the next five years.

www.oecd.org/tad/xcred/business-activities.htm
https://doi.org/10.1787/888933856454
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diversifying investments and directing them towards low-emission, resilient 

infrastructure projects can also help shield public portfolios from a global shift away from 

fossil fuels that will need to happen in the coming decades. Governments can continue to 

shift public investments away from fossil fuels by building esG factors and climate objectives 

into their investment strategies.

4.4. Anticipate and address the social consequences of the low-emission 
transition

Considering the impact of climate policies on poor and vulnerable populations will 

be key for governments in meeting their social objectives and reducing undesirable and 

unintended distributional impacts. Further, governments must carefully consider the issue 

of intergenerational equity; the current cost of addressing the climate challenge may seem 

significant, but is small in comparison to the financial and societal costs for future generations 

if left unaddressed. Governments should plan for future generations by leaving a sustainable 

fiscal and economic legacy. Governments would benefit from developing strategies for how 

to include those worst affected by the transition to a low-emission economy.

Box 4.4. Lessons from industrial restructuring experiences

several regions have demonstrated that a planned transition to a low-emission economy can be successful:

●● New labour policies in response to industrial restructuring in China. the rapid growth of the Chinese economy 
has been accompanied by several rounds of large-scale industrial restructuring. In addition, the current 
overcapacity issues in numerous heavy industries underline an important role for transition management 
policies in the near future. the policy package initially introduced, which included several instruments 
such as the establishment of re-employment service centres or financial support measures, have gradually 
evolved over time.

●● Creating skills for greening existing industries, Flanders (Belgium). the Flemish chemical and construction 
sector federation has set up a wide range of activities to address the sustainable skills shortage. these 
include increased collaboration with universities, “improved branding for the sector”, websites to provide 
information on career perspectives, and collaboration with universities for developing curricula.

●● A “modern transition” strategy: the case of Alberta (Canada). the Government of Alberta has mandated the 
phase-out of coal generation by 2029, in line with Alberta’s Climate leadership Plan. on november 2017, 
it released 35 recommendations to promote a just transition from coal mining, and announced a CAd  
40 million transition fund for workers and communities.

●● Overcapacity and labour policies in the fishing industry (Peru). substantial overinvestment in vessels, coupled 
with changes in ocean currents due to climatic events like el niño, have created significant pressure on 
the Peruvian fish stock. A reform was introduced in 2017 to improve fisheries management, and supported 
financial and training support for workers transitioning to other sectors, entrepreneurial training or early 
retirement. the programme, which was supported by a loan from the world Bank, has been considered 
successful in decreasing overcapacity and mitigating the associated social impacts.

●● Decline of UK coal mining industry (United Kingdom). the Uk economy once relied overwhelmingly on coal 
power. Production declined from 130 mt/year in 1980 to 4 mt/year in 2015; employment dropped from 
237 000 people in 1980 to 1 000 in 2014. A carbon tax in 2016 triggered the most rapid shift in electricity 
production, from coal to gas. while some new jobs have been created in affected regions, many have 
been low-paid. redundancy payments and employment and training advice helped to bridge the gap in 
employment for affected workers, but regions remain affected. 

source: enrico Botta (2018[40]), A review of “transition management” strategies: lessons for Advancing the Green low-carbon 
transition, Green Growth and Sustainable Development Forum 2018 Issue Notes; Fothergill, s. (2017[41]), Coal Transition in the United 
Kingdom, IddrI and Climate strategies.
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Governments can introduce structural reforms that help firms and workers adjust 

to market conditions. For example, housing policies could help people move more easily 

from a low-employment region to a higher-employment region (for example, by improving 

access to low-cost housing, or decreasing transaction costs). Fiscal policies that favour low-

emission innovation and small businesses could result in greater employment opportunities 

while also benefitting the climate. revenues from carbon pricing can be used to invest in 

education, health and clean technology as well as reducing taxes for poorer households (see 

section 4.2). revenues can also be dedicated to improving low-income households’ energy 

affordability (oeCd, 2018[38]).

labour market policies could maintain high levels of employment and a fair distribution 

of the transitional cost. For example, policies to build active labour markets could help the 

unemployed find jobs, while skill development systems could smooth workers’ reintegration 

into employment. demand-side policies can foster a competitive green sector through strong 

product market competition and moderate employment protection. Income support such as 

unemployment insurance and work benefits can also ensure a fairer transition for workers 

(Chateau, Bibas and lanzi, 2018[39]). Box 4.4 presents some examples from around the world.

Notes
1. Carbon leakage refers to the situation that may occur if, for reasons of costs related to climate 

policies, businesses were to transfer production to other countries with laxer emission constraints. 
this could lead to an increase in their total emissions. the risk of carbon leakage may be higher in 
certain energy-intensive industries.

2. export credits are government financial support, direct financing, guarantees, insurance or interest 
rate support provided to foreign buyers to assist in the financing of the purchase of goods from 
national exporters. since export credits are commercially motivated and linked to a country’s trade 
strategy, data on export credits are usually not as readily available as data on development finance.

3. Blended finance is the strategic use of development finance to mobilise additional finance for 
sustainable development in developing countries.

4. the 2015 United nations Climate Change Conference, CoP 21 or CmP 11 was held in Paris, France, 
from 30 november to 12 december 2015.
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Chapter 5

Reset the financial system in line 
with long-term climate risks 

and opportunities

There is an urgent need to mobilise all sources of private finance to scale up and 
shift infrastructure investment towards low-emission, resilient projects. An array of 
rules governing the financial system favours the status quo and stands in the way 
of the necessary reallocation of capital. Decision-making processes are distorted by 
inadequate climate risk pricing, capabilities and biased incentives in the investment 
value chain. This chapter reviews the barriers linked to a radical reallocation of 
capital to low-emission, resilient infrastructure, and proposes three priority actions 
to scale up and shift investment at scale: integrate climate impacts in investment 
decisions and strategies, increase transparency and disclosure of climate-related 
risks and opportunities in financial markets, and bolster the role of financial 
supervisory authorities to ensure a stable and sustainable financial system. 
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Why is resetting the financial system transformative?

Infrastructure worldwide has suffered from chronic underinvestment for decades, 

and current global investments fall short on delivering the services needed for sustainable 

development. significant levels of infrastructure investment are needed to maintain and 

upgrade ageing infrastructure, particularly in high-income countries, as well as to support 

development and the achievement of the sustainable development Goals (sdGs) in 

developing economies. All sources of finance – public and private – need to be mobilised.

the oeCd report Investing in Climate, Investing in Growth estimates that Usd 6.9 trillion 

of investment in infrastructure is required annually on average between 2016 and 2030 to 

meet development and climate needs globally (oeCd, 2017[1]). Current spending falls short 

of this figure; it amounts to only Usd 3.3-4.4 trillion dollars annually. two-thirds of the 

required infrastructure investments are expected to take place in developing and emerging 

economies (new Climate economy, 2016[2]). the additional costs of investing in low-emission, 

resilient infrastructure are offset by potential fuel savings, and are marginal compared to 

other infrastructure cost drivers (e.g. corruption levels, efficiency of infrastructure delivery). 

developments in low-emission technologies and in the digital economy could actually 

reduce the demand for infrastructure, and make many low-emission, resilient infrastructure 

investments cheaper than traditional infrastructure systems.

making infrastructure compatible with a low-emission, resilient future is therefore not 

more expensive, but it does require a significant reallocation of capital away from fossil fuel-

intensive activities towards infrastructure projects supporting low-emission and resilient 

energy, transport, land-use and urban systems.

Given the considerable need for long-term infrastructure investment, all sources of 

finance need to be mobilised. Countries need to improve the efficiency of public investment 

while mobilising private investment at scale and at pace. Innovative financial instruments, 

 Key messages

there is an urgent need to mobilise all sources of private finance to scale up and shift 
infrastructure investment towards low-emission, resilient projects. An array of rules 
governing the financial system favours the status quo and stands in the way of the necessary 
reallocation of capital. decision-making processes are distorted by inadequate climate risk 
pricing, capabilities and biased incentives in the investment value chain. the following 
actions will help move sustainable finance from momentum to transformation: 

●● encourage the integration of climate impact into investment decisions and strategies to 
improve climate-risk management strategies.

●● Incentivise the disclosure of climate-related risks and opportunities for investors to 
increase transparency in financial markets.

●● support financial supervisory authority to better assess and manage climate-related 
risks that could threaten the financial stability of the system in the short and long term.
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supported by digitalisation, can create new opportunities for diversification of financing 

sources. they can also help align public and private sector interests in infrastructure 

provision and management, while optimising the capital structure and reducing the cost 

of capital for the public sector (oeCd, 2017[3]).

What is the state of play?

there is some progress in incentivising private investment in sustainable, low-emission 

and resilient infrastructure. Carbon pricing policies and targeted incentives to change the 

relative prices, risks and returns of low-emission, resilient projects have induced visible 

and dramatic changes in the energy sector. the falling costs of some renewable energy 

technologies mean that they are now competitive with emissions-intensive alternatives. 

many innovative financing mechanisms have been implemented to blend public finance, 

limit the risk for private actors, and subsidise and incentivise private lending, investments 

and insurance. For instance, the green bond market increased from just Usd 3 billion in 

2011 to Usd 163 billion in 2018, or to Usd 895 billion when including climate-aligned bonds 

(Climate Bonds Initiative, 2018[4]). International financial institutions are also increasingly 

using their balance sheets to leverage private capital, alongside measures to de-risk 

investments by providing capacity building in countries (see Chapter 6).

there is increasing momentum for change in the financial system, with a growing 

number of initiatives to harness finance to drive the low-emission transition (maimbo et al., 

2017[5]; UneP Inquiry, 2018[6]). Globally, the number of sustainable finance measures doubled 

between the end of 2013 and the end of 2017, and international initiatives to promote 

sustainable finance have quadrupled (UneP Inquiry, 2018[7]). notable examples include the 

Financial stability Board’s task Force on Climate-related Financial disclosures (tCFd) and 

the G20’s sustainable Finance study Group and sustainable Insurance Forum (sIF).

However, available indicators show that progress has been patchy and incremental. 

overall, infrastructure financing levels remained stable between 2010 and 2016. Institutional 

investments in low-emission infrastructure are a fraction of the assets under management 

by institutional investors – amounting to Usd 84 trillion in oeCd countries. looking just at 

large pension funds surveyed by the oeCd, direct equity investment in unlisted infrastructure 

projects of all types accounted for only 1% of their asset allocation in 2015, and green 

infrastructure accounted for only a fraction of that 1% (oeCd, 2017[8]).

the failure to align private investment with a well-below 2°C pathway creates risks 

for the financial system and the global economy as a whole. In the financial system, 

investments in emission-intensive projects risk becoming stranded assets in a future 

with net-zero emissions, or vulnerable to physical damage from climate change and 

weather-related events. For the global economy, continued investment in assets that are 

incompatible with well-below 2°C pathways could put the climate objectives of the Paris 

Agreement out of reach.

What are the opportunities and barriers for change?

Governments have a central role to play in steering financial markets towards better 

pricing of climate-related risks and opportunities. It is essential that countries improve the 

overall business and investment environment and develop strong and stable climate policy 

frameworks to orient their economy away from emissions-intensive activities and level the 

playing field between low- and high-emission alternatives. However, these changes on their 

own are not enough (see Chapter 1). It is also essential for investors to have a number of 
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de-risking financial tools and instruments at their disposal, such as public guarantees or 

blended finance mechanisms proposed by development finance institutions (see Chapter 6). 

A number of obstacles embedded in current financial systems and regulations are preventing 

the re-allocation of finance to long-term low-emission infrastructure investments at the 

pace and scale needed.

Box 5.1. Breaking silos: Actions to develop sustainable infrastructure as an asset  
class and address the information gap

over the past decade institutional investors, such as pension funds, insurers and sovereign wealth 
funds, have been looking for new sources of long-term, inflation-protected returns. Increasing numbers of 
institutional investors are recognising the potential for infrastructure investment to deliver inflation-linked, 
long-term and stable cash flows. A growing number of investors are also concerned with the potential impact 
of climate change on their long-term financial performance, and have begun integrating environmental, 
social and governance considerations into their investment processes. But long-term investors approaching 
infrastructure face an “information gap”, and improved data and information are necessary through the 
following actions:

1. Mapping finance and risk allocation in infrastructure

●● map investment and financing channels for sustainable infrastructure.

●● list instruments and levels of public financial support.

●● Create a database of stock and flows of infrastructure projects.

For instance, the oeCd-led research Collaborative on tracking Private Climate Finance monitors flows of 
private and public climate finance in an effort to measure the extent to which current financial flows are 
aligned with the goals of the Paris Agreement.

2. Defining the investment characteristics of infrastructure as an asset class

●● Promote a definition of sustainable and quality infrastructure to facilitate data collection on performance 
and sustainability.

●● Promote standardisation and harmonisation of project documentation and disclosure.

●● support initiatives to create infrastructure benchmarks.

the G20 has catalysed efforts to address the information gap. In 2014, for example, the G20 launched 
the Global Infrastructure Hub (GIH), which aims to provide the private sector with free information about 
government infrastructure projects. However, to date the GIH has failed to collect data related to the 
sustainability and the climate impacts of infrastructure projects, contributing to the ‘silos’ within the G20 
process and at the national level. these silos are the result of a lack of communication between communities 
involved, on the one hand, in infrastructure and finance and, on the other, in sustainability.

3. Mobilising private sector investment in developing countries

●● define measurements and criteria to assess the impact of initiatives that leverage private sector capital 
in low-emission infrastructure.

●● measure governments’ instruments and techniques to attract private sector refinancing in low-emission 
infrastructure.

●● Promote the setting of objectives for using national and multilateral development banks’ balance sheets 
to catalyse investment (see Chapter 6).

Source: oeCd (2017[3]), Breaking Silos: Actions to Develop Infrastructure as an Asset Class and Address the Information Gap; oeCd (2017[1]), 
Investing in Climate, Investing in Growth.
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the way climate risks and opportunities are managed, disclosed and mitigated in 

financial systems remains a key obstacle to developing better risk management strategies. 

the following are key barriers to a better pricing of climate-related risks and opportunities 

(UneP Inquiry, 2015[9]; maimbo et al., 2017[5]; Un environment, 2018[10]):

●● Risk pricing: risk pricing is currently disconnected from climate-related factors, since the 

financial system lacks comparable climate-related data and metrics; clear standards and 

definitions of low-emission, resilient infrastructure; and a financial data or a detailed track 

record on the financial performance of low-emission, resilient infrastructure projects.

●● Capabilities: Investors tend to invest in what is familiar to them. Climate-related 

capabilities need to be enhanced to better handle decision making under uncertainty all 

along the investment value chain and to break behavioural biases.

●● Biased incentives: Incentives, institutional norms and regulations that still favour short-

termism and the status quo need to be shifted to increase the rate of adoption of low-

emission technologies and infrastructure projects.

now is the time to capitalise on the growing momentum to transform the financial 

sector, but these barriers must be overcome. It is necessary to break the silos between climate 

and finance communities to fix incentives, capabilities and climate risk pricing, and embark 

on local, national and international initiatives that aim to mobilise long-term investment 

on the one hand, and shift investment towards sustainable infrastructure on the other (see 

Box 5.1). this collaboration is a necessary condition to create the financial system needed 

for development in line with climate goals.

5.1. Encourage the integration of climate impacts into investment decisions  
and strategies 

Given the growing threats from climate change, understanding, quantifying and actively 

managing business exposure to climate-related risks should be an important part of risk 

management practices in companies’ activities and investors’ portfolios. there are some 

encouraging signals from investors that a transition towards more sustainable investments 

is under way. many investors have started implementing a variety of measures to adapt 

their investments to climate risks and benefit from climate-related opportunities (Ang and 

Copeland, 2018[11]), including:

●● Environmental, social and governance (ESG) integration with a strong emphasis on climate 

change. For instance, investors representing over Usd 70 trillion have become signatories 

to the Un Principles of responsible Investment (Un PrI[12]).

●● Thematic investment, which refers to investment in thematic funds that are aligned with 

a low-emission transition, or directly in assets.

●● Best-in-class climate investing, which only targets investment in the best performing 

companies within each sector or industry.

●● Exclusionary screening in the due diligence process, which blacklists sectors or companies 

based on their carbon footprint. For instance, the Powering Past Coal Alliance brings together 

over 60 national and regional governments, as well as businesses and organisations, who 

have collectively agreed to phase out existing coal power and place a moratorium on any 

new traditional coal power stations without carbon capture and storage (UnFCCC, 2017[13]; 

Government of Canada, 2018[14]).
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●● Divestment, which is the action of selling off subsidiary business interest or investments 

because of climate risks (Baron and Fischer, 2015[15]). In 2016, total divestment from fossil 

fuels represented Usd 5 trillion across 76 countries (Arabella Advisors, 2016[16]).

●● Active ownership, in which equity investors use their ownership stake in a company to 

influence its decision making.

there are still many uncertainties over the impact of such strategies on aggregate 

levels of funding. Investment strategies such as best-in-class investing, exclusionary 

screening or divestment may not necessarily translate into lower investment in emissions-

intensive assets, as other financiers may still finance them. Active ownership may 

contribute more directly to mitigation objectives and have a clearer impact on the real 

economy (see Box 5.2).

Box 5.2. Major insurers are divesting from coal and tar sands and engaging 
with companies to prepare for the low-emission transition

“A 4°C world is not insurable.” – Thomas Buberl, CEO of AXA

Insurance companies are at the forefront of the thinking on how to integrate climate-
related risks and opportunities in investment decisions.

At CoP 21 in 2015, AxA committed to divesting eUr 500 million from the coal industry. 
At the one Planet summit in december 2017, it introduced a policy to stop insuring new 
coal construction projects or businesses, and pipelines associated with the extraction 
of tar sands. It increased its divestment objectives to eUr 700 million from oil sands 
producers and eUr 2.4 billion from the coal industry. It also announced that by 2020 it 
would seek to increase its green investments from its 2015 goal of eUr 3 billion to eUr 
12 billion. In co-operation with the International Finance Corporation (IFC), AxA has 
launched a Usd 500 million facility supporting climate-related infrastructure projects 
in emerging economies.

the Allianz Group has also made divestment from coal a central part of its climate action. 
the group withdrew from insuring coal-fired power plants as well as planned and operating 
coal mines. Its goal is to phase out all investment and insurance coverage of coal companies 
by 2040. As of november 2018, the group had divested eUr 265 million in equities and 
eUr 4.8 billion in run-off assets. like AxA, it currently targets energy and mining companies 
with 30% or more of their revenues derived from coal, and it will reduce the threshold by 
5% increments to reach 0% by 2040.

limiting insurance coverage, divestment and green investments are important tools at 
insurers’ disposal to take action on climate change, but they can also share their expertise 
and help companies prepare for a future with lower emissions. AxA, for example, engages 
directly with companies in key industries such as oil and gas (e.g. BP, eni, royal dutch shell, 
lukoil), utilities (e.g. edF, GdF suez, rwe, e. on), mining (e.g. rio tinto, Glencore xstrata, 
BHP Billiton) and automotive manufacturing (e.g. Bmw, renault, toyota, Volkswagen). It 
encourages them to improve disclosure of climate-related risks and develop strategies to 
manage the global transition towards a low-emission, resilient future.
Source: AxA (2018[17]), “Active engagement: Initiatives 2017/18”, AxA website, 3 April 2018; AxA (2017[18]), 
Integrated report 2017; Allianz (2018[19]), “Allianz is driving change toward a low-carbon economy with an 
ambitious climate change package”, Allianz website, 4 may 2018.
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mainstreaming climate considerations in investment decisions and strategies across the 

entire financial system requires action on different fronts: enhancing market transparency; 

developing benchmarks and metrics of success; valuing risk in the financial system; mapping 

investments; and harnessing digital finance.

Enhancing market transparency and improving data

enhancing greater market transparency and improving data on performance, risks and 

costs and opportunities of low-emission and resilient investments across available channels 

is essential for promoting sustainable infrastructure as an asset class and leveraging long-

term investment (oeCd, 2017[3]). the deployment of blockchain technologies could help 

enable this transparency, provided that the right regulations are in place (see Box 5.3).

Developing benchmarks and metrics of success

developing benchmarks and metrics of success could facilitate due diligence of 

low-emission infrastructure and asset allocation modelling (oeCd, 2015[20]) and measure 

performance to feed into the asset allocation process. establishing a harmonised definition 

of sustainable infrastructure could be essential to ensure consistency of data collection 

and help harmonise project preparation. For example, this could be done through soUrCe, 

an online platform developed by the multilateral development banks (mdBs) to present 

sustainable, bankable and investor-ready infrastructure projects and improve project 

preparation.

In 2017, G7 world leaders endorsed the Ise-shima principles for promoting quality 

infrastructure investment, and encouraged all actors in the value chain to align their 

infrastructure investment and assistance with the principles. Building on these principles, 

the Inter-American development Bank (IdB) developed a framework for sustainable 

infrastructure to attempt to harmonise existing definitions of sustainable infrastructure 

(see Figure 5.1).

Valuing risk in the financial system

ensuring that investors take climate-related risks and opportunities into account 

is a critical step in shifting financial flows. this will require a range of interventions to 

value risks, including broadening concepts of risk and the time horizons over which they 

are assessed, embedding climate considerations into incentive structures and the key 

performance indicators of financial decision makers, and mainstreaming related concepts 

into professional education programmes. regulators have a key role to play in this regard 

(see section 5.3).

Mapping investors channels

Improving the understanding of how financial policies and regulations affect low-

emission, resilient infrastructure investment patterns is key. this includes developing 

better classification systems for financial measures, effective frameworks to measure 

impact, and enhanced understanding of the transferability of measures across countries 

at different stages of development and with different financial systems (UneP Inquiry, 

2018[7]).
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Figure 5.1. The IDB’s four dimensions of sustainable infrastructure
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Source: IdB (2018[21]), What is Sustainable Infrastructure? A Framework to Guide Sustainability Across the Project Cycle.
 

Harnessing digital finance

Harnessing the new opportunities created by digital finance could also transform 

the infrastructure investment value chain, enable citizens to participate more directly in 

investment and unlock new sources of finance for infrastructure. Chapter 3 has already 

discussed the example of the m-Akiba retail bond issued by the Government of kenya, which 

offers kenyan citizens the opportunity to invest directly in new and ongoing infrastructure 

development projects through their mobile phones (see Chapter 3).

Box 5.3. Blockchain technology could enable more sustainable  
infrastructure investment

A number of digital innovations are emerging in the infrastructure space, which offer the potential to 
transform how physical systems operate by making infrastructure more connected, intelligent and efficient, 
including blockchain. Blockchain is one of such technologies that can be used for record keeping, automation 
of processes and transactions, and transferring value through cryptocurrencies or tokens without requiring 
a central entity to validate transactions. 

when thinking about blockchain, carbon neutrality is not the first thing that comes to mind and there are 
concerns around the technology’s Co2 impacts as vast amounts of energy are required to sustain the network. 
However, blockchain can also help fight climate change. It can help unlock new sources of financing, serve 
as a clean energy trading platform, and address key issues along the infrastructure value chain:

●● Greater contractual and financial standardisation during the bidding and procurement stages of 
infrastructure projects can reduce costs and complexity, facilitate comparability of projects, and help 
financial allocations by investors.

●● enhanced data availability, transparency, privacy and quality can support well-informed investment 
decisions. Coupled with Artificial Intelligence (AI) technologies for example, blockchain can improve data 
analytics of infrastructure systems and provide global visibility over climate actions, help track climate 
financing flows, and encourage greater alignment of these flows.

●● Better data on the identification, measurement and management in investment risks can improve risk 
mitigation.
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5.2. Encourage the disclosure of climate-related risks and opportunities  
in financial markets 

there is a growing awareness that inadequate disclosure of climate-related risks and 

opportunities can lead to a mispricing of assets and capital. For instance, investors with some 

fossil fuel assets might not be able to recover their investment fully due to more stringent 

climate regulations, but this is not properly accounted for in financial actors’ allocation 

decisions. three types of climate-related risks could inflict potential losses on investors, 

and eventually challenge the stability of the financial system (Carney, 2018[23]):

1. Physical risks related to the increased frequency and severity of climate- and weather-

related events could damage property and disrupt trade (see Chapter 1). there is 

growing evidence suggesting that developing countries vulnerable to climate change 

are experiencing a higher sovereign cost of debt due to climate factors, and that this 

might increase in the future (Buhr et al., 2018[24]).

some concrete applications of blockchain technologies can help progress towards the goals of the Paris 
Agreement. For example, as a decentralised financing infrastructure, blockchain-based platforms can enable 
a wide spectrum of investors to invest directly in low-emission projects. Blockchain can also improve the 
way emissions trading systems work, by strengthening data transparency and reliability (e.g. on quotas 
and certificates circulation) and by automating transactions and price discovery. Contract management 
systems that rely on blockchain can also be applied to keep track of the validity of legally-binding contracts 
in infrastructure projects, which is particularly appealing with multi-party contract agreements.

However, blockchain’s ultimate impact will depend on the ability of governments to develop the right 
policies to extract its potential benefits and mitigate environmental impacts, while also addressing risks 
and potential for misuse. several areas are calling for greater attention:

●● Encouraging collaboration and innovation: Governments, international organisations, such as the United 
nations Framework Convention on Climate Change (UnFCCC), technology providers and academia could 
form dedicated working groups to support the development of technical standards related to blockchain 
technologies, building on existing industry alliances.

●● Supporting education: more research and outreach on blockchain could be supported to develop low-emission 
related solutions, raise awareness on the technology (e.g. energy consumption, scalability drawbacks), 
help overcome knowledge gaps, and encourage greater trust in incorporating the technology into current 
systems.

●● Mitigating environmental impacts: Governments need to engage with industry to ensure that the 
protocols and network designs they develop are as energy efficient as possible, and green applications 
of blockchain technologies (e.g. in energy, transport, trade and agriculture sectors) are playing their role 
in the low-emission transition.

●● Ensuring supportive regulatory environments: the regulations that apply to blockchain technologies vary 
from country to country, and because of the distributed nature of networks, many legal questions are still 
open. For example, issues related to liability, intellectual property or data privacy are yet to be resolved, 
and call for careful government attention.

Source: oeCd (2018[22]), Blockchain, infrastructure and the low-emission transition (forthcoming), Financing Climate Futures Case 
Studies.

Box 5.3. Blockchain technology could enable more sustainable  
infrastructure investment (cont.)
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2. liability risks arising if those suffering from climate change losses seek compensation 

from those they hold responsible. For instance in october 2018 a court in the Hague 

upheld a historic legal order urging the dutch government to accelerate carbon emissions 

cuts (nelsen, 2015[25]).

3. transition risks caused by the revaluation of assets in a lower-emission economy. 

Building more fossil fuel dependent infrastructure will result in stranded assets, defined 

as assets that are “unable to recover their investment cost as intended, with a loss 

of value for investors” (Baron and Fischer, 2015[15]). this risk is particularly acute for 

investors that are closely linked to coal mining or energy production from coal.

Inadequate disclosure could also hide some opportunities to invest in profitable 

projects created by the low-emission transition. the International Finance Corporation (IFC) 

estimates that the Paris Agreement could help open up nearly Usd 23 trillion in opportunities 

for low-emission, resilient investments in emerging markets between now and 2030 

(IFC, 2016[26]). such opportunities range from green buildings in east Asia (Usd 16 trillion), 

sustainable transport in latin America (Usd 2.6 trillion), renewables in the middle east 

and north Africa, climate-resilient infrastructure in south Asia (Usd 2.2 trillion), clean 

energy in Africa (Usd 783 billion) and energy efficiency and transport in eastern europe 

(Usd 665 billion) (IFC, 2016[26]).

measuring and disclosing adequate climate-related information is a first step in making 

markets more efficient and economies more resilient. Private investors and governments 

alike can make better decisions with improved transparency and access to information on the 

climate-related performance and exposure of assets and businesses, as well as financial 

systems as a whole. In fact, not disclosing climate-related financial information would 

amount to knowingly excluding key information on risk factors that would lead to mispricing, 

biased investment decisions and suboptimal investment outcomes.

many investors and corporations are actively advancing the climate-related 

disclosure agenda. For instance, at the one Planet summit in 2017 (see Box  5.4), the 

Climate Action 100+ coalition, representing 225 investors with Usd 26.3 trillion of assets 

under management, committed to engage with the 100 most polluting corporations, 

responsible for about two-thirds of worldwide industrial emissions, and to step up their 

ambition on climate action (Ang and Copeland, 2018[11]). At the same event, financial 

institutions responsible for managing Usd 80 trillion of assets – equivalent to annual 

global GdP – publicly supported the task Force on Climate-related Financial disclosures 

(tCFd) (see Box 5.5).

some governments are expanding the disclosure requirements for private and long-

term investors. A study by the Cambridge Centre for sustainable Finance estimates that 

two thirds of G20 member states have engaged with the tCFd recommendations in some 

form, mainly through statements of support for the aims and recommendations of the task 

Force (CIsl, 2018[27]). Australia, Canada, the eU, Italy, Japan, south Africa, turkey and the 

United kingdom have conducted (or are in the process of conducting) consultations with 

the private sector on sustainable finance generally and on disclosure requirements as an 

important building block of sustainable finance more specifically. Japan has issued voluntary 

disclosure guidelines and the eU has put together a firm action plan on how to incorporate 

the recommendations into existing disclosure frameworks.
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In a parallel development to the tCFd, France has required asset owners and investment 

managers to disclose climate-related financial risks. Under Article 173-VI of the energy 

transition Act, institutional investors must provide information not only on how they 

integrate esG factors in their investment and voting decisions, but also on the climate risks 

they face and how their portfolio’s makeup contributes to the transition to a low-emission 

economy (CIsl, 2018[27]). In south Africa, investors must consider how environmental 

factors can affect long-term performance as per the south African Pension Act (maimbo 

et al., 2017[5]).

An important element of the disclosure agenda is the necessity to change the 

paradigm surrounding disclosure. Instead of disclosing and measuring emissions with static 

foot-printing techniques, the tCFd encourages the use of scenario analysis to consider 

dynamically the potential impact of the risks and opportunities of the transition to a low-

emission economy on strategy and financial planning.

reporting practices could move towards the measurement of the emissions embedded 

in coal, oil and gas reserves and resources. they could include scenario analysis to stress-

test investors and companies’ portfolios against decarbonisation scenarios and track 

progress of companies towards science-based targets. such disclosure would help to better 

understand the risks for investments that are misaligned with climate goals, differentiated 

into financial risks and impact risks. such practices would trigger the behavioural change 

needed by investors and financiers, and help move away from incremental progress to the 

radical reallocation needed (tCFd, 2017[29]).

Box 5.4. One Planet Summit’s 12 commitments

In december 2017, leaders from around the world gathered in Paris, France for the first one 
Planet summit to speed up the global transition to a low-emission economy. the summit 
resulted in twelve climate commitments:

Stepping up for finance adaptation and resilience to climate change:

1. responding to extreme events in island states

2. Protecting land and water against climate change

3. mobilising researchers and young people to work for the climate

4. Public procurement and access for local governments to green financing

Accelerating the transition towards a decarbonised economy:

5. Zero-emissions target

6. sectoral shifts towards a decarbonised economy

7. Zero-pollution transport

8. towards a carbon price compatible with the Paris Agreement

Anchoring climate issues at the centre of the decisions of finance and its actors:

9. Actions of central banks and businesses

10. International mobilisation of development banks

11. Commitment by sovereign funds

12. mobilising institutional investors
Source: one Planet summit (2017[28]), “Commitments”, one Planet summit web site, https://www.oneplanetsummit.fr/en

https://www.oneplanetsummit.fr/en
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Building climate-related capacity among investors and private firms is an essential 

factor of success. low-emission, resilient strategies and science-based targets need to be 

developed, data on climate-related risks and opportunities of businesses and portfolios need 

to be collected and reporting on climate-related risks will need to broaden and improve. 

regulators and standard-setters could provide guidance to ensure the credibility and 

comparability of commitments.

Improving climate-related risk assessment and disclosure may not necessarily lead 

to the desired behavioural change in cases where such risk is still considered acceptable. 

such measures should be part of a set of policies that make climate-related risk of material 

relevance to investors, and a broader disclosure agenda that could encourage more 

transparency about the financial flows themselves. Improving transparency on financial flows 

that contribute to the desired transition, as well as on flows that potentially undermine it, 

could help governments measure progress towards aligning all flows with a low-emission 

future. 

5.3. Rethink financial supervision in light of climate imperatives
Financial stability is a prerequisite to any type of investment, including investment 

in low-emission, resilient infrastructure, and the primary role of financial regulators is to 

ensure the stability of the financial system. there is a growing awareness among regulators 

Box 5.5. What do investors need to disclose about climate?

the task Force on Climate-related Financial disclosure (tCFd) was established by the 
Financial stability Board (FsB) in response to a call from G20 leaders. It has designed a set 
of recommendations to “shift financial flows towards a low-carbon economy and to avoid 
stranded assets, reduce or better manage climate-related risks for individual investors, 
corporates and reduce climate-related risks for the financial system as a whole”. It delivered 
recommendations for voluntary disclosures of material, decision-useful climate-related 
financial risks for the G20 summit in Hamburg in 2017.

the recommendations promoted by the tCFd are articulated around the disclosure of four 
essential elements:

●● Governance: disclosing the governance of climate-related risks and opportunities;

●● Strategy: disclosing actual and potential impacts of climate-related risks and opportunities 
on the organisation’s businesses, strategy and financial planning where such information 
is material;

●● Risk management: disclosing risk management arrangements for how the organisation 
identifies, assesses and manages climate-related risks; and

●● Metrics and targets: disclosing metrics and targets used to assess and manage relevant 
climate-related risks and opportunities, where such information is material. 

the task force also encourages companies to carry out scenario analysis: while some are 
already affected by risks associated with climate change today, for many the most significant 
effects of climate change are likely to emerge over the medium to longer term and their 
timing and magnitude are uncertain. to appropriately incorporate the potential climate 
effects in their planning processes, companies need to consider how their climate-related 
risks and opportunities may evolve under different plausible futures.
Source: tCFd (2017[29]), Recommendations of the Task Force on Climate-related Financial Disclosures.
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and financial supervisors that success in transitioning to a world with manageable levels of 

climate change is a determinant of financial stability in the long run. the G20 sustainable 

finance study group stated that “a proper framework for sustainable finance development 

may also improve the stability and efficiency of the financial markets by adequately 

addressing risks as well as market failures such as externalities” (G20 Green Finance study 

Group, 2016[30]). As a first step, climate considerations need to be integrated into the rules 

and regulations that support the stability of the financial system.

Progress on this front has already been made. the european Commission’s High-level 

expert Group has recommended integrating sustainability into the european Union’s 

regulatory and financial policy framework (see Box  5.6). At the one Planet summit in 

december 2017, central banks and supervisors from three continents, including the Bank 

of england, Banque de France, De Nederlandsche Bank, Deutsche Bundesbank and the Federal 

Financial supervisory Authority of Germany BaFin, created the network for “greening 

the financial system”, an initiative to help accelerate climate mainstreaming in financial 

supervision and in the refinancing of secondary markets to promote an orderly development 

of green finance (one Planet summit, 2017[27]). the network’s ambition is to exchange 

experiences, share best practices, contribute to the development of environment and climate 

risk management in the financial sector and mobilise mainstream finance to support the 

transition towards a sustainable economy, on a voluntary basis.

while recognising that national circumstances matter and that there is no one-size-

fits-all approach, governments, financial regulators and climate policy makers can act on a 

variety of levels (maimbo et al., 2017[5]):

●● support the growth of low-emission, resilient investment market through the development 

of standards and policy frameworks that promote the issuance of low-emission, resilient 

financial products and the emergence of new market platforms. Policy banks and state-

controlled financial institutions, including sovereign wealth funds, could be harnessed 

more effectively (see Chapter 4).

●● Continuously monitor the potential unintended consequences of financial regulations 

and regulatory reforms on the supply of long-term investment financing for climate (Ang, 

röttgers and Burli, 2017[31]). this could include preserving the integrity of standards for 

“low-emission” labels and markets or initiatives such as the emerging global dialogue on 

capital risk weightings.

●● Promote transparency in the financial system, through policies and regulations that 

support the disclosure of risks and opportunities associated with climate change, 

disclosure of financial flows, and developing climate-scenario analysis for insurance 

companies and banks. these scenarios could be a strategic tool for policy making. 

●● Clarify legal frameworks and mandates for instance on the interpretation of long-

term investor obligations and responsibilities in the context of climate change or how 

climate considerations can be interpreted within the existing mandates of supervisory 

bodies. For instance, the Central Bank of Brazil has published guidelines for the social 

and environmental responsibility of financial institutions (resolution no. 4327 of 2017) 

(maimbo et al., 2017[5]; oeCd, 2017[32]).
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Chapter 6

Rethink development finance for climate

Development banks and development finance institutions are major financiers of 
infrastructure and could play a stronger role in supporting developing countries 
transition to low-emission, resilient development. This chapter presents an overview 
of why development banks play a critical role, with a special focus on national 
development banks (NDBs). It discusses progress to date, as well as barriers and 
potential opportunities of scaling up climate finance. Three key actions are proposed 
for governments and the banks themselves: strengthen mandates and incentives, 
mobilise new investors and sources of finance to create new climate markets, and 
use concessional finance strategically.
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Why are development banks transformative?

meeting the goals of the Paris Agreement will require all countries to reduce emissions 

and increase resilience to climate change. while most developing countries – especially 

low-income countries – are not currently a major source of emissions, they must make a 

decisive transition towards a climate-compatible future if they are to safeguard the significant 

gains made in improving human development in past decades. Poorer populations and 

communities are often the most vulnerable to the impacts of a changing climate, and without 

decisive action, increasing climate impacts could drive more than 100 million people into 

poverty by 2030 (Hallegatte et al., 2016[1]). Further, new work shows that climate change 

could induce over 143 million people from three regions – sub-saharan Africa, south Asia, 

and latin America – to migrate out of their own countries (rigaud et al., 2018[2]).

making a decisive transition towards climate-compatible development pathways will 

require developing countries to adopt inclusive development strategies, underpinned by 

development plans and infrastructure pipelines that consider climate change. Improving 

“hard” infrastructure – roads, power plants, water supply systems – is key, as is addressing 

“soft” infrastructure – governance and financial systems, institutions, and agriculture and 

forestry sectors. while many different actors will need to be mobilised to help address 

the challenge, development banks – publicly-owned financial institutions with a specific 

development or policy mandate – are critical. these institutions leverage finance from capital 

markets due to their strong credit ratings and the backing of their shareholder governments, 

and in turn provide financing to support development outcomes.

development banks - national, regional, bilateral, multilateral - are established financers 

of infrastructure, and this role can be further strengthened to shift investment for low-

emission, resilient infrastructure. their value added is three-fold:

 Key messages

while many different actors will need to be mobilised to help address the sustainable 
infrastructure challenge, development banks and development finance institutions are 
critical, particularly in developing country contexts. But for these banks to play a 
transformational role, they need to do more to integrate climate into underlying development 
objectives, better align overall portfolios with the Paris Agreement and scale up efforts to 
unlock commercial investment. development banks cannot do this alone – their activities 
are dependent on, and strongly influenced by, shareholder and client governments. scaling 
up climate action requires governments and development banks to make three key changes:

●● strengthen development banks’ mandates and incentives to deliver transformative 
climate action.

●● Bring new investors and sources of finance to investments to create new climate markets.

●● Use concessional finance to enable development banks to drive the transformation.
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●● Financing: development banks provide concessional and non-concessional finance for 

greenfield low-emission, resilient infrastructure projects in developing countries. these 

projects provide a proof-of-concept for specific technologies and investments, and business 

models, in new markets. they also have the potential to be refinanced later in the project 

cycle by commercial investors.

●● Mobilising: development banks can attract commercial investment directly to projects by 

improving the risk-adjusted returns from renewable energy and sustainable transport 

projects through risk mitigation tools and approaches. they also act as intermediaries 

in blending finance from donor governments and investors to scale up commercial 

investment (oeCd, 2018[3]).

●● Reforming policies and creating markets: development banks can also mobilise investment 

indirectly by supporting governments in reforming core climate and broader investment 

policies, removing specific barriers to investment, and stimulating the creation of markets 

to scale up climate action. they also help to shape and direct public investments by 

supporting governments in planning their infrastructure and developing pipelines of 

projects and bring these projects to bankability through targeted project development 

support.

Underpinning all three dimensions is the contribution that development banks make to 

building capacity – institutional, technical, knowledge – both for public institutions and for 

private market participants. For example, development banks can work with local financial 

intermediaries to build awareness and help develop green finance products, which in turn 

can help demonstrate the viability of green finance for the local market. development banks 

also demonstrate and lead by example, by putting in place measures, such as climate risk 

screening approaches, to align overall portfolios with climate change.

What is the state of play?

development banks have committed to going beyond business as usual and have made 

ambitious commitments to scale up climate action and increase their green and climate 

finance activities. the major multilateral development banks (mdBs) have adopted climate 

finance targets, committing to double or even triple the finance they provide by 2020. the latest 

joint report by the major mdBs estimates that these institutions committed Usd 35 billion  

in climate finance in 2017, representing a 28% increase from 2016 (IdB et al., 2017[4]). Beyond 

the mdBs, members of the International development Finance Club (IdFC) – a global network 

of bilateral and national development banks and finance institutions based in oeCd and 

non-oeCd countries – committed Usd 173 billion in ‘green’ finance in 2016. this includes 

Usd 159 billion for climate objectives (both domestic and cross-border) and Usd 14 billion 

for other environmental objectives (IdFC, 2017[5]). newer institutions are also committing 

to sustainability. the new development Bank, which is supported by the BrICs1 countries, 

aims to earmark 60% of its financing for renewable energy projects (new development 

Bank, 2016[6]).

development banks can play a critical role in solving the infrastructure challenge in 

developing countries. But for their support to be truly transformational, they must support 

countries to “leap frog” less sustainable development pathways. this will mean delivering 

on the climate targets and action plans to which they have committed, aligning their 

overall portfolios better with the goals of the Paris Agreement, scaling up efforts to mobilise 

commercial investment, and supporting client countries in pursuing climate-friendly 

development (oeCd, 2017[7]).
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What are the barriers and opportunities for change?

development banks cannot deliver on this agenda alone – their activities are dependent 

on and strongly influenced by shareholder and client governments. shareholder governments 

influence the work of bilateral development banks and mdBs through the provision of 

capital as well as the review of policies and projects. while the governance arrangements 

of national development banks (ndBs) and bilateral banks may vary, many of them are an 

integral part of government systems, and their mandates and activities respond directly to 

policy signals. Country and regional contexts also influence how ambitious development 

banks can be in scaling up climate action and mobilising commercial investors. For example, 

a lack of established pipelines of projects in developing countries, currency and foreign 

exchange risks, as well as the international regulatory environment around financial stability  

(e.g. Basel III regulations), can inhibit efforts to mobilise commercial capital for low-emission 

infrastructure such as renewable energy (oeCd, 2018[3]; Ang, röttgers and Burli, 2017[8]).

A more catalytic role can be played by development banks, especially in supporting 

developing countries, to go beyond the ambition in current nationally determined 

Contributions (ndCs) and avoid locking in emissions-intensive development. this will 

require governments and the banks to rethink three areas. First, all development banks 

will benefit from stronger mandates to act on climate, supported by enabling institutional 

incentive frameworks and adequate staff capacity. this will differ significantly by institution, 

for example, mdBs and bilateral banks are generally at a more advanced stage of integrating 

climate concerns into their operations than many ndBs in developing countries. Further, 

development banks must support countries to create enabling environments and markets 

and de-risk investments to attract new investors, through a greater focus on mobilisation 

of commercial finance. Finally, governments should encourage development banks in their 

efforts by allocating concessional finance strategically to enable investments with the 

greatest potential to achieve the Paris goals, as well as create markets and make way for 

more investments with less concessional terms.

6.1. Strengthen development banks’ mandates and incentives to deliver 
transformative climate action

Do more to align portfolios with climate goals

development banks are not a homogenous group, but include a broad range of 

institutions which, working in domestic or international contexts, cover a range of 

geographies, and provide sovereign or private financing (see Box  6.1). they also differ 

significantly in their levels of mainstreaming climate considerations as well as their capacity 

to deliver on climate actions. At a broad level, several mdBs, ndBs and bilateral development 

banks have joined private banks in the Climate Action in Financial Institutions Initiative and 

signed up to the Initiative’s five voluntary principles for mainstreaming climate action, which 

include an emphasis on screening climate risk as well as monitoring climate impacts. At an 

institutional level, some banks have adopted climate-risk screening tools and approaches 

to help identify the risk from future climate change on projects and introduce adaptation 

measures into project design. these approaches are at their most advanced in mdBs, with 

some banks (e.g. Asian development Bank (AdB), Inter-American development Bank (IdB) 

and the world Bank) rolling these out across their operations (AFd et al., 2015[9]), but are at 

an early stage of adoption across most national development banks and dFIs.
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development banks are also introducing approaches to discourage emissions-intensive 

technologies and alternatives. eBrd and eIB, among other banks, have adopted shadow 

carbon prices and are using them as part of the investment decision-making process for 

selective projects (Hawkins and wright, 2018[10]). several mdBs and bilateral development 

banks have moved away from supporting emissions-intensive technologies such as coal, and 

recently, some ndBs are doing the same. For example, the Brazilian national development 

Bank (Bndes) has stated it will no longer support the financing of coal power projects. 

some development banks account for the carbon impact of their projects and have also 

incorporated climate-related indicators into their corporate scorecards. In many cases, 

however, they report on indicators such as greenhouse gas savings and not necessarily on 

the overall carbon footprints of their portfolios, which is one measure of the extent to which 

their operations are aligned with the goals of the Paris Agreement (oeCd, 2017[7]).

Box 6.1. Development banks play complementary roles

mdBs – like the world Bank – and bilateral development banks – like Germany’s kfw development Bank 
and France’s Agence française de développement (AFd) – are backed by strong credit ratings and the support 
of their shareholders. they finance public and private projects, and bring knowledge and experience from 
different regions. mdBs usually include both public sector and private sector operations, and sometimes these 
work as separate institutions e.g. the International Finance Corporation (IFC) within the world Bank Group.

specialised “private sector” oriented bilateral development finance institution (dFIs) – like France’s Proparco, 
the Uk’s CdC and the Us’s overseas Private Investment Company – finance the private sector to help create 
markets and spur growth, and increasingly, target the engagement of commercial investors.

At a domestic level, ndBs – like the Banco nacional de desenvolvimento econômico e social (Bndes) in 
Brazil or the development Bank of south Africa (dBsA) – are domestic institutions with knowledge of and 
connections to local markets and actors. they finance public and private projects, and supply long-term 
financing in local currency. Figure 6.1 provides a simplified map of development banks and dFIs.

Figure 6.1. The scope of operations and recipients of development banks and DFIs vary
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Climate targets, strategies and tools are driving increases in funds to support climate 

action, but there are still gaps in support for climate-compatible infrastructure, as illustrated 

by mdBs’ support for infrastructure sectors. Based on data reported by the mdBs to the 

oeCd development Assistance Committee (dAC), six mdBs2 committed Usd 32.2 billion to 

infrastructure sectors per year, on average in 2015-16, of which Usd 9.9 billion (31%) was 

climate-related.3 Across infrastructure sectors, the energy sector recorded the highest share 

of climate-related commitments (48%) in 2015-16, with 25% of commitments to transport 

and 17% of commitments to water being climate-related. these figures include specifically 

defined climate components of projects only and therefore the share of investments that 

would be climate-screened would be higher. while the optimum level of mainstreaming of 

climate considerations will vary by sector, these figures point to a general need for more 

concerted action in the transport and water sectors (Figure 6.2).

Figure 6.2. Share of MDB commitments for infrastructure that are climate-related,  
by sector, 2015-16 average
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Note: this graph is based on commitment data (constant Usd 2016 values) reported to the oeCd dAC by the following mdBs: African 
development Bank (AfdB), the Asian development Bank (AdB), the european Bank for reconstruction and development (eBrd), the 
european Investment Bank (eIB), the Inter-American development Bank (IdB) and the world Bank. the International Finance Corporation (IFC) 
is not included in this graph due to lack of data. Climate-related components of projects are those that target mitigation and adaptation, 
based on the joint mdB Climate Finance tracking methodology. mdB commitments include concessional and non-concessional support.

Source: oeCd (2017[11]), OECD-DAC Statistical System (database), http://www.oecd.org/dac/financing-sustainable-development/development-
finance-topics/climate-change.htm.

12 https://doi.org/10.1787/888933856473 

several banks recognise the need to align their portfolios with the goals of the Paris 

Agreement. At the 2017 one Planet summit, the major mdBs and IdFC committed as a 

group to “redirect financial flows” in support of a transition towards climate-compatible 

development. AFd has committed to make all their activities consistent with low-carbon 

and climate-resilient development and to support countries in their formulation of low-

carbon and climate-resilient development trajectories (“100% Paris Agreement-compatible”) 

(AFd, 2017[12]). Building on these commitments there is a need for more work to clarify what 

it means in practice to align portfolios with the goals of the Paris Agreement. As shown 

in Figure  6.2, the share of climate-related infrastructure commitments varies by sector. 

this does not mean that the remainder of the portfolios in these sectors are necessarily 

detrimental to the achievement of the goals of the Paris Agreement, but there is a lack of 

http://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/climate-change.htm
http://www.oecd.org/dac/financing-sustainable-development/development-finance-topics/climate-change.htm
https://doi.org/10.1787/888933856473
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information in this area. A recent study of alignment proposes that for mdB portfolios to 

be truly coherent with the Paris Agreement, they should “only consist of investments that 

either actively support or do not undermine” the Paris temperature goal (Germanwatch and 

newClimate Institute, 2018[13]). It proposes that one way for mdBs to do this would be to 

clearly track aligned and misaligned investments. Certainly, it is important for development 

banks to reduce or phase out investments in emissions-intensive technologies e.g. coal 

power generation.

In addition to aligning portfolios, development banks must continue to integrate 

climate objectives into their development goals and provide financing for infrastructure 

that delivers simultaneously on the sustainable development Goals (sdGs). For example, 

delivering clean energy access can be a “golden thread” for development running through 

all the sdGs by contributing to inclusive economic growth, greater gender equality and 

education, better human health and well-being, while also leading to reduced greenhouse  

gas emissions and improved local environments. Clean energy opportunities are available 

in developing countries, as illustrated by the case of energy access in sub-saharan Africa 

(see Box 6.2). However, development finance for the latest and most promising technologies 

is still relatively limited and does not yet match the potential to take these to scale.

Box 6.2. Decentralised solar and innovative business models can dramatically increase 
clean energy access in sub-Saharan Africa

nowhere is the imperative of clean energy access more evident than in sub-saharan Africa, where 
electricity access extends to only about half of the region’s population. lack of access is a drag on the region’s 
economic development, and the opportunity costs of chronic electricity shortages alone are estimated at 
2% of annual GdP.

social well-being is challenged by a lack of access to clean cooking, which is available to only one-third of 
the population. reliance on traditional, highly polluting cooking fuels like wood, dung and charcoal carries 
a high human toll, harming especially women and children, and is estimated to cause a half a million 
premature deaths per year in sub-saharan Africa alone.

despite some progress, further policy and financing efforts are not keeping pace and the energy access 
gap is widening. the region will account for 90% of the world’s population without electricity and for nearly 
40% of those without clean cooking by 2030, without stepped up action (IeA, 2017[14]).

What are the barriers to expanding clean energy access?

despite opportunities to scale up the markets for clean energy and clean cooking, many barriers remain:

●● solar household system (sHs) and Pico solar device markets are growing fast. However they could expand 
even more quickly with supportive commercial policies, such as measures aimed at removing import 
tariffs and foreign currency restrictions, or at strengthening local capital markets to attract working capital 
and lower the cost of doing business.

●● mini-grids require more complex infrastructure planning, enabling energy regulations, and higher levels 
of organisational support and investment. while they often rely on capital subsidies to be built, mini-grids 
do not require operating subsidies, unlike most grid systems. mini-grid businesses with the right skill sets 
are emerging, but the risk-return proposition for investors is still weak and governments in many cases 
have been slow to reform regulations, such as tariff rules, to incentivise investments. 

●● Clean cooking policies are often not ambitious enough and not prioritised, leading to poor implementation 
and limited financing. though women could become powerful entrepreneurial players and agents of 
change in this area, their role is not widely embraced in today’s markets.
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yet, the opportunity to scale up is clear. Innovative technologies and market developments, especially 
for solar, are dramatically expanding the number of options and lowering the costs for ensuring universal 
access by 2030.

What policies are required?

A major step-up in policies and financing is required, including building greater domestic capacity to 
utilise the needed investments and to attract new businesses.

●● official development finance (odF) flows in the region need to be directed towards emerging clean 
energy access opportunities. this is especially true in areas where subsidies are needed to grow markets,  
i.e. mini-grids and clean cooking. development finance actors are committing about Usd 6 billion 
per year in odF to the electricity sector in sub-saharan Africa (excluding domestic and private flows). 
However, the majority of finance flowing to electricity today is for on-grid operations and almost no 
odF flows to clean cooking (se4All, 2017[15]). to expand renewable mini-grids and clean cooking 
businesses, there is a need to increase and leverage international odF for blending to de-risk and 
attract private investment at scale. this is starting to happen, but not at the level required to bring 
about transformative change.

●● domestic leadership, policy reforms and greater capacity are also required to better align fiscal 
incentives, allow system-wide integration of decentralised renewable electricity, and help public and 
private investments flow. development finance actors and governments will need to collaborate on these 
underpinning policies.

In the specific area of clean cooking, international public finance could play a useful role by creating an 
initial demand for clean cooking, and engaging women as champions of change through awareness-raising 
campaigns. Governments also need to work with donors to foster support behind implementation of such 
innovative projects.

while providing electricity access via national grids will continue to play a key role in sub-saharan Africa, 
there is potential for leapfrogging traditional centralised power systems based on fossil fuels to cleaner 
sources.

Advances in new energy technologies (e.g. solar mini-grids, small and photovoltaic-powered devices, such 
as “Pico” solar lanterns, or sHss) are already providing access to millions of users. About 4 million Pico and 
sHs units were sold in 2016-17, an increase of 50% in one year. these are expanding rapidly in east Africa, and 
are now emerging in west and Central Africa, and are already attracting commercial finance with markets 
buoyed by the declining cost of solar devices. these new off-grid and mini-grid options can reach people 
faster and in a more targeted way than grid expansion alone, and while the cost per kilowatt hour is often 
higher than grid-based electricity, these options come with many benefits. they are less capital intensive 
and offer affordable electricity services at a much lower cost than diesel alternatives, for example, providing 
clean, affordable electricity to unconnected rural and underserved urban populations.

For clean cooking, a range of clean cookstove and fuel opportunities also exist (e.g. from improved biomass 
fuels to liquified petroleum gas). while funding the supply of fuels for clean cooking may require large 
investments, these options can also deliver huge social and economic returns.
Source: Corfee-morlot, J., P. Parks, J. ogunleye and F. Ayeni (2018[16]), Achieving Clean energy Access in sub-saharan Africa (forthcoming), 
Financing Climate Futures Case Studies.

Box 6.2. Decentralised solar and innovative business models can dramatically increase 
clean energy access in sub-Saharan Africa (cont.)
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Empower national development banks to play a greater role in transforming  
climate action

the development and climate finance landscape is changing rapidly, especially with 

regards to infrastructure. the relatively modest role of international development actors is 

highlighted clearly in the breakdown of infrastructure financing in developing countries. 

miyamoto and Chiofalo (2016[17]) estimate that official development finance – from donors, 

mdBs and bilateral banks – makes up only 6-7% of infrastructure financing in developing 

countries, with most of the resources coming from national governments and a third from the 

private sector. emerging economies also play a greater role than before. In 2014, for example, 

non-dAC countries (including many emerging economies) provided an estimated 17% of total 

global development co-operation finance (around Usd 32 billion) with this amount being 

seen to increase year on year between 2010 and 2017 (Benn and luijkx, 2017[18]).

within this changing development finance landscape, ndBs, particularly those from 

emerging economies, are set to play a larger, and potentially transformational, role in scaling 

up finance for low-emission, resilient infrastructure in domestic contexts (see Box 6.3). ndBs 

are well placed to understand country-specific bottlenecks to climate investments due to 

their proximity to the market and relationships with local public and private actors. ndBs 

also provide financing in local currencies, and by adopting measures to integrate climate 

considerations into their lending activities, they can have a demonstration effect among 

other financial institutions in the country.

the potential of ndBs is highlighted more prominently in regional and national contexts. 

A detailed assessment of public and private climate finance for projects in south Africa 

between 2010 and 2015 found that national development and other public banks – like the 

development Bank of south Africa (dBsA) and the Industrial development Corporation of 

south Africa – played a major role, mobilising 64% of the Usd 10.1 billion in private co-finance 

in these projects (mcnicoll et al., 2017[19]). It also found that ndBs from other emerging 

economies (such as the China development Bank) are also increasingly important, mobilising 

17% of the private co-financing in south Africa in 2014-15. similarly, another study focused 

on latin America found that 12 domestically focused institutions in Brazil, Chile and mexico 

provided Usd 11 billion in climate finance in 2015 in these three countries alone, the majority  

of which went to infrastructure sectors, and supported the scale up of private investment 

(Abramskiehn et al., 2017[20]).

ndBs from emerging economies, in particular, need to be empowered by their 

governments and the international community to take on a stronger role in climate action. 

Coherent mandates and clear policy trajectories are critical for ndBs, many of which 

continue to support coal-related projects. In addition, many ndBs lack sufficient expertise 

and processes to adequately include climate considerations in their operations and may 

not have the capacity or the experience needed to access international climate support and 

scale up green financing. targeted support could help ndBs develop and roll out climate-risk 

screening and other mainstreaming approaches. despite their importance, the absence of 

widely adopted standards for reporting green investments amongst ndBs makes it difficult to 

track and assess what these banks finance. Initial inroads are being made in this area through 

the harmonised “Common Principles on Climate Finance tracking”, jointly established by 

IdFC members and mdBs, which set out definitions and guidelines for tracking climate 

finance and has enabled individual banks to collect information in a comparable way (AFd 

et al., 2015[9]). despite this, comparable, granular information on the composition of ndB 

portfolios is not yet readily available (oeCd, 2017[7]).
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Box 6.3. The role of emerging economy NDBs in scaling up climate-compatible 
infrastructure

Among development banks, ndBs from major emerging economies such as Brazil (Bndes), China (the 
China development Bank), south Africa (dBsA) and turkey (the Industrial development Bank of turkey, tskB) 
are rising to the forefront of international discussions on infrastructure and climate change.

many of these banks are part of the International development Finance Club (IdFC), a global network of  
23 development banks and finance institutions, which includes emerging economy ndBs; oeCd-based 
bilateral development banks like kfw, AFd and JICA; and subregional development banks like the 
development Bank of latin America (CAF). IdFC members committed Usd 173 billion in ‘green’ finance in 
2016, including Usd 159 billion in climate finance and Usd 14 billion in finance for other environmental 
objectives. the major share of this finance stemmed from institutions based in non-oeCd countries, and 
supported domestic projects. the remainder – Usd 26 billion – went towards financing projects in other 
countries. while much of this cross-border financing originated in banks in oeCd countries, Usd 7 billion 
was committed by IdFC members based outside the oeCd for other developing countries, highlighting the 
growing role of emerging economy banks in international environment-related development finance.

the case of two banks – Bndes in Brazil and dBsA in south Africa – highlights the role ndBs already play 
in their national contexts and their support for low-emission, climate-resilient infrastructure.

Both banks are important actors in the context of national economic development and infrastructure.

Bndes is one of the largest development banks in the world, with total assets estimated at 13% of GdP in 
2017, and has played a major role in financing infrastructure in Brazil. dBsA is one of three ndBs in south 
Africa, has a strong focus on infrastructure development, and increasingly works outside of south Africa to 
support infrastructure development in other countries in the southern African development Community.

BNDES and DBSA already support the deployment of low-emission infrastructure in their countries.

As the government’s main instrument of long-term finance, Bndes is often implicitly a key implementer of 
government policy and plans on the environment. For example, Bndes manages the Amazon Fund, Brazil’s 
main redd+ financing mechanism, and has supported the development of Brazil’s wind industry by financing 
wind power across the country. the bank has also maintained or increased its green economy-related 
financing in recent years, despite a decrease in overall disbursements.

similarly, dBsA has played an important role in supporting south Africa’s transition to a green economy 
through the management of the department of environmental Affairs-funded Green Fund, and is accredited 
under the Green Climate Fund (GCF) and the Global environment Facility (GeF). dBsA’s support for the 
setup of south Africa’s renewable energy Independent Power Producer Procurement Programme and 
subsequent financing for projects within the programme highlights its role as a key player in the roll-out of 
the government’s renewable energy plans.

Transitioning from “financer” to “mobiliser” of investment for infrastructure

spurred by national awareness of the limitations in public finance and the need for more infrastructure 
investment, both Bndes and dBsA are transitioning from their traditional role as providers of long-term 
finance for infrastructure to enablers and mobilisers of other sources of finance.

dBsA has clearly recognised the importance of this transition, and has recently adopted a corporate 
target and is reporting on finance catalysed as a result of their operations, alongside original measures of 
disbursement and portfolio size. the bank’s proposed Climate Finance Facility, recently approved for financing 
from the GCF, is an example of how dBsA can support the mobilisation of commercial finance. the facility 
is based on a blended finance structure that will crowd in commercial capital by improving the risk-return 
profile of commercially viable climate projects in local currency that are not able to self-fund in the market.
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Strengthen mandates, incentives and capacity

shareholder governments need to give development banks stronger, more coherent 

mandates to deliver transformative climate action by integrating climate with underlying 

development objectives, reflecting this in corporate scorecards, and putting in place 

supportive internal incentive systems to encourage staff to scale up climate action. Incentive 

structures in development banks need to reflect sustainability outcomes alongside financial 

targets. Corporate and staff performance in some institutions, and unless otherwise 

managed, can be driven more by financial indicators (e.g. commitments or disbursements) 

than by efforts to mobilise commercial finance, or the potential contribution to development 

outcomes such as climate change (Bhattacharya et al., 2018[22]). this encourages an emphasis 

by institutions and individual officers on larger investments, especially in infrastructure, but 

does not necessarily encourage investments in areas such as energy efficiency or distributed 

renewable energy where the ticket sizes could be smaller but which are critical for reducing 

emissions and building resilience. the example of sub-saharan Africa, which faces gaps in 

development finance for distributed renewable technologies, illustrates this (see Box 6.2). 

some development banks resolve this by working with financial intermediaries, for example 

in the case of energy efficiency credit lines.

development banks also need to have adequate capacity and skills to scale up 

transformational action on climate change. they need to dedicate efforts to “non-

traditional” areas (i.e. investment models that support the financing of new technologies 

and programmatic approaches centred on climate change), and avoid a bias towards more 

traditional infrastructure projects when assessing investment opportunities. while bilateral 

and multilateral development banks are beginning to build these skills in country and 

sector departments, many ndBs in developing countries still face significant capacity gaps 

in these areas. often multilateral and bilateral development banks also work with ndBs to 

build their capacity. For example, IdB has set up the Green Finance in latin America and 

the Caribbean platform, which supports ndBs to exchange knowledge and scale up green 

financing products and approaches.4

6.2. Bring new investors and sources of finance to investments to create  
new climate markets

the investment gap for infrastructure, especially in developing countries, highlights 

the need for scarce public resources to be used strategically to attract commercial 

investment, where suitable. As a result, the links between private finance and development 

Bndes’s new mission recognises the importance of its ongoing work on capital markets development. In 
may 2017, Bndes issued a Usd 1 billion green bond which was the first international green bond issuance 
by a Brazilian bank. Another example, is the bank’s Brl 500 million sustainable energy Fund (Fundo de 
Energia Sustentável), which builds on an established securitisation framework to finance the construction of 
sustainable energy projects and securitise the less risky operational phase of sustainable energy projects.
Source: oeCd (2018[21]), mobilising commercial capital for sustainable infrastructure: Insights from national development banks in 
Brazil and south Africa (forthcoming), Financing Climate Futures Case Studies; IdFC (2017[5]), IDFC Green Finance Mapping Report 2016, 
International development Finance Club (IdFC).

Box 6.3. The role of emerging economy NDBs in scaling up climate-compatible 
infrastructure (cont.)
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finance are getting closer, with many private finance actors embracing the environmental, 

social and Governance (esG) agenda, and with more pressure on development banks 

and development finance institutions to work closely with commercial actors. this 

convergence is particularly prominent in impact investing, an emerging area where private 

investors and development finance institutions work side-by-side to support projects that 

have a measurable environmental or social impact as well as produce financial returns 

(wilson, 2016[23]).

development banks are beginning to make headway in mobilising private climate 

investments. At the international level, development finance institutions – such as IFC and 

the european dFIs – directly engage with and finance private businesses and local banks 

in developing countries. they can facilitate investors’ involvement in climate-related 

investment by, for example, pooling small-scale projects together and raising finance through 

green bonds. Blended finance – the use of development finance to mobilise commercial 

support for development projects – is also increasing among development banks and dFIs 

(oeCd, 2018[3]). development banks use a range of risk mitigation instruments (such as 

guarantees), mezzanine financing and syndication to attract commercial investment to 

low-emission infrastructure projects. In many cases, concessional finance from donor and 

climate funds is used in conjunction with development bank financing to provide senior 

debt with longer tenors or concessional interest rates to help bridge the viability gap for 

climate-related investments. one innovative approach to attract commercial investment 

is the use of subordinated capital in structured blended funds. the eIB-managed Global 

energy efficiency and renewable energy Fund (GeereF), for example, uses a blended capital 

structure to attract commercial investors, investing capital in specialist renewable energy 

private equity funds which in turn support greenfield renewable energy projects, through 

a ‘fund of funds’ model (oeCd, 2018[3]).

while these approaches are gaining traction, they are still only a small part of what 

development banks do. A much stronger focus on mobilising commercial investment is 

needed and will require banks to re-envision the way in which they finance development. 

this message is also echoed by the G20 eminent Persons Group on Global Financial 

Governance (see Box 6.4), and is illustrated in the world Bank’s “Cascade approach”. It sets out 

a path for the bank to “maximise financing for development”, guiding bank staff to prioritise 

opportunities to draw on private finance for development outcomes where appropriate, 

and reserve scarce public financing for those areas where private sector engagement may 

not be feasible (world Bank Group, 2017[24]). It also scales up bank support to improve the 

enabling environment for private investment. A concrete illustration of this approach is 

the Private sector window that has been created as part of the replenishment of the world 

Bank’s International development Association (IdA) which supports the world’s poorest 

countries, and many fragile and conflict-affected states. this window represents a significant 

step forward in actively supporting public-private solutions in these countries (IdA, 2017[25]). 

Jointly, mdBs have also signed up to the G20 Hamburg Principles for crowding-in private 

finance, which similarly take a step wise approach to mobilising commercial finance, first 

focusing on the investment enabling environment and then encouraging the prioritisation 

of commercial finance, where appropriate (G20 IFA wG, 2017[26]).

In order to implement this vision, there will need to be a much stronger focus on bringing 

new investors and sources of finance with the explicit aim of creating new climate markets. 

this means working with governments to develop enabling policies and regulations to scale 

up commercial investment, optimising the risks that development banks carry, and using 
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concessional finance – through blended finance, for example – in cases where investments 

are critical to achieve climate goals, but cannot be viably financed through non-concessional 

windows.

this could be encouraged through a greater emphasis on the crowding-in of private 

commercial finance, where this is possible and relevant, in corporate scorecards (Blended 

Finance taskforce, 2017[28]). However, while the use of “leverage ratios” is a helpful metric 

used in annual reports to highlight the volumes of finance crowded in, they need to be 

dynamic, reflecting changes in country contexts (e.g. rapidly falling costs of renewable 

energy over time). At the same time, the development banks and dFIs must have in place 

clear exit strategies to avoid eventual crowding out of commercial capital (oeCd, 2017[29]). In 

addition, indirect efforts to mobilise commercial finance – such as support towards enabling 

environments – are not captured well in most current efforts to measure mobilisation, and 

too great a focus on leverage ratios could disincentivise these much-needed efforts (mcnicoll 

et al., 2017[19]). developing agreed metrics to track indirect mobilisation could help incentivise 

these efforts and monitor future progress. It is also important to ensure that measures to 

mobilise commercial finance are well aligned with climate goals.

while there are no “silver bullets” that can overcome the array of barriers to mobilising 

commercial investment for low-emission, climate-resilient infrastructure at scale, 

Box 6.4. G20 Eminent Persons Group: A greater focus on mobilising  
private capital for development impact is central to proposed  

reforms for global financial governance

the G20 eminent Persons Group on Global Financial Governance (ePG) was tasked by G20 
Finance ministers and Central Bank Governors to review global financial architecture and 
the current system of governance of International Financial Institutions (IFIs). the purpose 
of this review was to propose reforms that the G20 could take forward to better support 
sustainability in a changing global context.

the ePG’s report to the G20 was released in october 2018, and includes 22 proposed 
reforms focused on three areas: increasing collaboration to achieve development impact, 
improving the resilience of the global financial system, and improving the way the G20 and 
IFIs work. Central to these proposals is the recognition that a much greater focus is needed 
on domestic resource mobilisation as well as on mobilising private investment in order to 
solve development challenges.

the report suggests that development finance needs to be re-oriented to focus on reducing 
and managing risk so as to mobilise capital at scale, including through a greater focus 
on securitisation and better risk insurance. In particular, the ePG’s fourth proposal is to 
“reduce and diversify risk on a system-wide basis to mobilise significantly greater private 
investment, including portfolio-based infrastructure financing”. It suggests that to achieve 
this, the G20 must:

●● “shift the basic business model of the mdBs from direct lending towards risk mitigation 
aimed at mobilising private capital”;

●● Put in place “system-wide political risk insurance”; and

●● “Build a developing country infrastructure asset class” to attract institutional investors.
Source: G20 eminent Persons Group on Global Financial Governance (2018[27]), Making the Global Financial System 
Work for All.
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development banks and other stakeholders, working together, can help resolve major 

bottlenecks and build the much-needed project pipelines in developing countries by:

●● Intermediating and aggregating smaller investments through, for example, structured 

blended finance vehicles, to help bridge the mismatch between the nature of the demand 

side of financing for projects and the nature of supply of financing from financial markets, 

and to bring in institutional investors.

●● Standardising the terms and conditions related to low-emission infrastructure projects 

to help unlock private investment, including those underpinning different instruments, 

approaches and contractual agreements. one recent example is the terrawatt Initiative, 

which brings together development banks and other finance institutions, legal firms and 

associations to compile open source contracts and guidelines for solar energy in an effort 

to bring down related transaction costs (terrawatt Initiative[30]).

●● deploying risk mitigation measures, including efforts to effectively manage currency 
risks, which are critical for channeling investment towards developing countries. more 

effective pooling of resources and collective risk management could help reduce the cost 

of providing long-term finance in local currency.

6.3. Use concessional finance strategically to enable development banks  
to drive the transformation

Governments – and the capital as well as the concessional finance that they provide – are 

important direct and indirect drivers of change among development banks. Financing from 

ndBs reflects the policy directions of their government, and can, in many cases, support 

investments in pollution, emission-intensive investments. the China development Bank, 

for example, is rapidly scaling up green finance, but continues to support coal, as does dBsA 

(oeCd, 2017[7]).

Amongst the mdBs, shareholders directly influence environmental performance and 

guide activities and operations, usually engaging at a strategic level (when reviewing or 

updating policies) and at an operational level (when approving projects) (Crishna morgado 

and taskin, 2018[31]). they also provide capital and concessional finance to support targeted 

operations. the recent capital increase for the world Bank Group, for example, clearly 

encourages the bank’s approach to actively crowd in private resources as well as its support 

for climate change and other global public goods (world Bank, 2018[32]). Governments also 

use external policy channels to give policy directions to development banks – for example, 

in the case of Italy’s G7 Presidency and Germany’s G20 Presidency in 2017.5

As shareholders and investors in development banks and development finance institutions, 

governments must make greater efforts to provide clear, coherent signals and guidance to 

take a stronger role in driving transformative climate investments. Amidst demands for 

support on a variety of development challenges, development banks’ efforts to mobilise 

private capital for sustainable infrastructure are dependent both on their own balance sheet 

and lending capacity, as well as on concessional finance from donors. the latter is key to help 

bridge viability gaps for investments in countries where markets are maturing and are not yet 

optimal for mobilising commercial finance purely at market terms (trabacchi et al., 2016[33]).

targeted, concessional finance for climate action – provided bilaterally from governments 

as well as through multilateral climate funds – can help development banks make the 

case for climate-related investments to client countries and institutions that are not yet 

actively seeking such investments. Importantly, the changing climate finance architecture, 
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including the scale down of the Climate Investment Funds and the operationalisation of 

the Green Climate Fund, has implications for how ndBs, mdBs and bilateral dFIs access 

concessional finance. to continue to encourage development banks to help developing  

countries transform their development pathways, governments should ensure there is 

adequate concessional financing available, and that it is allocated to investments which have 

the potential to create markets and make way for more investments at less concessional 

terms, e.g. by creating scale or serving as proof-of-concept for newer approaches. new work 

in this area suggests that climate finance should be prioritised based on two factors: the 

level of ambition (i.e. contribution to the Paris goals) and the potential for transformation 

(i.e. the degree to which it could reduce barriers to future climate investments). In addition, 

the level of concessionality of climate finance should be proportionate to the effort required 

to make it viable (world Bank, 2018[34]).

Concessional finance – through blended finance – is also key to increase the viability of 

public and private investments in countries where markets are not yet optimal for mobilising 

commercial finance purely at market terms. An example of this is the Canadian Climate 

Fund for the Private sector in Asia, managed by AdB, which uses concessional finance to 

support private sector projects with a high climate impact but that were unlikely to have 

proceeded on a commercial basis alone (AdB[35]). this support needs to be well-targeted 

and efficiently allocated to help make projects viable. Its use in mobilising private finance 

should be underpinned by strong policy principles and standards to ensure that the focus 

is on crowding in investment without distorting markets (oeCd, 2018[3]). mdBs and bilateral 

dFIs have agreed on joint principles to govern the use of concessional finance in private 

sector operations, emphasising issues such as additionality, minimising concessionality, 

the importance of reinforcing markets and for underpinning these investments with robust 

esG standards (IFC, 2017[36]).

Notes
1. A group of five large emerging economies composed of Brazil, the russian Federation, India, the 

People’s republic of China and south Africa.

2. Including the Asian development Bank (AdB), the African development Bank (AfdB), the european 
Investment Bank (eIB), the european Bank for reconstruction and development (eBrd), the 
Inter-American development Bank (IdB) and the world Bank – excluding the International Finance 
Corporation (IFC).

3. this is based on data reported to the oeCd dAC by the mdBs. mdBs report activity level development 
finance data as well as climate-related activity level data to the oeCd dAC. Climate-related data 
includes climate co-benefits i.e. climate-related components of projects (i.e. those that target 
mitigation, adaptation, or both mitigation and adaptation) and is based on the joint mdB Climate 
Finance tracking methodology.

4. For more information: https://www.greenfinancelac.org/

5. Italy’s G7 Presidency supported a discussion on the alignment of mdB portfolios with the Paris 
Agreement, and the Hamburg Climate and energy Action Plan under Germany’s G20 Presidency 
called on mdBs to deliver scaled up climate action.
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Chapter 7

Empower city governments to build 
low-emission and resilient urban 

societies

Cities are a priority area for furthering low-emission, resilient and inclusive 
development. The way cities expand and develop will impact the trajectory of global 
emissions. Cities, especially in developing countres, are vulnerable to climate risks. 
This chapter explores the barriers facing cities as they grapple with the challenges 
of insufficient financing and infrastructure deficits, and the important development 
opportunities presented by financing low-emission, resilient infrastructure. The 
chapter describes four key actions for governments to empower cities: integrate 
land-use and transport policies, align national and local fiscal regulations with 
investment needs in cities, build climate-related and project finance capacity in 
cities, and seize the development benefits of low-emission, resilient planning.
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Why is action in cities transformative?

Cities are home to over half of the global population (UndesA, 2018[1]) and account 

for over 80% of global GdP (Un-Habitat, 2016[2]). However, they also account for between 

60 and 80% of global energy consumption and 70% of global greenhouse gas emissions 

(Un-Habitat, 2016[2]). As urban populations are expected to account for over 70% of the 

world population by 2050, trillions of dollars will be needed to expand and renew urban 

infrastructure. the choices made today about the types, features and location of long-lived 

infrastructure can play a major role in limiting the extent of climate change, contributing 

to the resilience of urban societies, and creating the backbone for strong, inclusive urban 

development.

the failure to invest in low-emission, resilient urban forms will put residents, the 

local economy and social cohesion at risk. Climate change threatens to exacerbate cities’ 

existing economic and social inequalities. low-income populations living in urban areas are 

vulnerable to climate change, as they tend to live in at-risk neighbourhoods (for instance, 

areas prone to flooding or landslides), or in poorly designed homes (such as underground 

apartments or informal structures). their limited access to social insurance and safety nets 

further complicates recovery from climate-related incidents. Furthermore, municipalities 

with a high climate risk profile may be less attractive places to live and do business, and 

therefore potentially less economically productive (oeCd, 2010[3]).

 Key messages

empowering local and city governments to plan and finance low-emission, resilient 
infrastructure is an essential part of achieving climate and development goals. the way 
cities expand and develop will determine the emissions of 70% of the world’s population 
in 2050. Cities are particularly vulnerable to climate risks and must develop strategies 
that ensure urban resilience. the failure to invest in the right urban forms will put 
residents, the local economy and social cohesion at risk, potentially exacerbating existing 
inequalities. national and local governments should work together to pursue the following 
transformative actions:

●● rethink institutional configurations to integrate land-use and transport strategies and 
seize the immediate development benefits of low-emission, resilient planning.

●● Align national and local fiscal policies to encourage and enable low-emission, resilient 
investments and behaviours.

●● Build climate-related and project finance capacity in cities to efficiently finance and 
deliver complex low-emission, resilient infrastructure projects.

●● seize the social and economic benefits of low-emission, resilient planning to deliver 
inclusive urban growth.
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What is the state of play?

In general, urban forms are not developing in a sustainable fashion. In most oeCd 

countries, urban sprawl has increased since 1990. specifically, cities have become more 

fragmented and the share of land allocated to very low-density areas has increased. Urban 

areas have become denser on average, but 60% of urban space is sparsely populated (oeCd, 

2018[4]). Urban sprawl is driving many challenges facing cities today, including traffic 

congestion, air pollution, longer commuting times, reduced access to affordable housing, 

and increasing per-user costs of public services such as water, energy and public transport. 

It also contributes to many environmental challenges, including increased greenhouse gas 

emissions, harm to biodiversity and loss of environmental amenities.

In a business-as-usual scenario, emissions in large cities are projected to increase by 

26% to 2050, partly driven by rising car use in certain regions (ItF, 2017[5]). Car use in Asia, 

for example, is expected to increase by 50% by 2050. established cities are already struggling 

with air pollution that is consistently higher than accepted limits. traffic congestion is also 

tremendously costly. For example, one study calculated that traffic congestion in Germany, 

the United kingdom and the United states cost these economies a combined Usd 461 billion 

in 2017, or Usd 971 per person (InrIx, 2017[6]). outdoor air pollution – of which a major 

contributor is traffic pollution – is projected to contribute to 6-9 million premature deaths a 

year globally, and to cost 1% of global GdP by 2060 in the absence of more stringent policies 

(oeCd, 2016[7]).

Cities are also particularly vulnerable to climate risks and must therefore carefully 

craft strategies to ensure that investments made today do not become tomorrow’s 

damaged or stranded assets. In 2014, 89% of cities – home to 2.1 billion people – were 

located in areas that are highly vulnerable to economic losses from natural disasters 

(UndesA, 2015[8]). extreme weather events can be particularly disruptive to complex 

urban systems and areas of high population density. much of the world’s urban population 

inhabits low-lying coastal areas, making them more vulnerable to storm surges and 

rising sea levels. many of these low-lying urban areas are also rapidly expanding, which 

compounds risks. Cities in developing countries are particularly vulnerable to flood risks, 

as they are relatively less equipped to prepare for and address the fallout from disasters 

(Hallegatte et al., 2013[9]).

What are the barriers and opportunities for change?

local governments have a central role to play in getting the low-emission, resilient 

transformation right. they often have authority over many of the decisions that matter for 

limiting greenhouse gas emissions and strengthening the adaptive capacity of cities, such 

as spatial planning and zoning, regulation of transport, building construction, water and 

emergency management systems (Hallegatte et al., 2016[10]).

local governments are also major spenders and investors. their budgets account for 

an increasing share of public expenditures, accounting for 40% of total public spending on 

average in the oeCd and 57% of public investment in 2016 (oeCd, 2018[11]). the nature of 

urban infrastructure is fundamental. making cities more compact and connected can lower 

investment requirements by as much as 10% (new Climate economy, 2014[12]), worth up to 

Usd 17 trillion in economic savings by 2050 (new Climate economy, 2018[13]).

Action at the local level can also result in significant economic benefits and 

greater social inclusion. For example, more accessible forms of transportation can help 
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vulnerable populations participate in the workforce by increasing access to jobs (oeCd, 

2018[14]). Investing in climate-resilient infrastructure is therefore not only a tremendous 

opportunity for cities. It is also an imperative to ensure their sustainability in the context 

of a changing climate, to drastically reduce their emissions, and to reduce and prevent 

further inequalities within and between regions (see 7.1).

despite these opportunities, cities report financing constraints in meeting their 

infrastructure needs (oeCd, 2018[11]). there are significant barriers to cities’ ability to 

access finance; for example, cities and subnational governments can be limited in their 

ability to raise revenues through taxation, and in their ability to borrow. their capacity 

for long-term infrastructure planning can also be limited, particularly in smaller 

municipalities. 

Changing the current allocation of investments and patterns of infrastructure will 

be challenging for even the most advanced countries and cities. It will require a better 

organisation of urban landscapes through the integration of land-use and transport 

planning policies, and a “managed” transition towards low-emission activities, the supply 

and uptake of low-emission technologies, and a sufficient degree of public support for this 

transition. For many industrial cities, this may require developing strategies to support 

the reorientation of existing industries in order to increase their efficiency and lessen 

dependence on fossil fuels. Clear communication and consultation with the public will be 

needed to increase awareness of the opportunities that are generated by the transition, 

not just the costs.

Box 7.1. The economic and social benefits of low-emission cities

A study by the Coalition for Urban transition finds that the transition to low-emission 
cities is good for the local economy and well-being:

●● directing investment towards clean public transport and greater vehicle efficiency 
could create up to 23 million additional jobs a year and tackle congestion, cutting 
the wasted hours spent sitting in traffic by up to 30%. It could reduce by over 80% 
the 1.3  million transport-related deaths and 78 million transport-related injuries 
worldwide each year. 

●● Investing in city cycling infrastructure could save five times the cost of this investment 
by improving public health and reducing traffic congestion. extrapolating across europe, 
the health benefits from cycling could be worth Usd 35-136 billion annually.

●● Investing in energy efficiency for new and existing buildings could create up to 16 
million additional jobs a year worldwide. Improved working and home environments 
would lower rates of illness, saving on health bills and making workers up to 16% more 
productive.

Importantly, these initiatives benefit the poor the most. low-income groups are more 
likely to live in poorly-insulated buildings and neighbourhoods with chronic air pollution, 
and depend on public transport, cycling and walking over private car use. An ambitious 
programme to reduce greenhouse gas emissions would especially improve the living 
conditions of the poor, and therefore help to achieve more equitable cities.
Source: Andy Gouldson et al. (2018[15]), The Economic and Social Benefits of Low-Carbon Cities: A Systematic Review of 
the Evidence, Coalition for Urban transitions, london and washington, dC, http://newclimateeconomy.net/content/
cities-working-papers

http://newclimateeconomy.net/content/cities-working-papers
http://newclimateeconomy.net/content/cities-working-papers
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7.1. Integrate land-use and transport policies
the way in which cities are designed and built is a key aspect of sustainability. 

Infrastructure investment must therefore be integrated with land-use and transport planning. 

Urban forms influence the need for infrastructure, as denser developments can reduce the 

extent of infrastructure networks required to deliver services such as transport, water and 

sewage. In fast-growing cities, mainly in developing countries, where most infrastructure is 

being built, urban layouts – and therefore emissions pathways – are being determined now. 

over 60% of the land that will be urbanised by 2030 has yet to be developed (new Climate 

economy, 2018[13]). this implies a tremendous opportunity to make the “right” decisions to 

pursue low-emission, resilient infrastructure pathways. Acting now is crucial: it is extremely 

difficult and often costly to revise cityscapes once roads, houses, parking, transit ways, parks 

and other urban infrastructure have been built.

Box 7.2. Sustainable cooling can have significant decarbonisation effects

Cooling technologies are critical across virtually all sectors of society, including food, 
building, health, industry, data centres and transport. while cooling is often associated 
with comfort air conditioning, it is directly linked to essential daily economic and social 
needs that underpin poverty eradication and meeting the sustainable development Goals 
(sdGs). 1.1 billion people globally face immediate risks from lack of access to cooling 
(se4All, 2018[16]).

In addition to being a critical development issue, cooling technologies represent a 
challenge for climate change through refrigerant leakage and energy-related emissions. 
Cooling appliances, such as air conditioners or refrigerators, typically use refrigerants that 
damage the ozone layer and have a high global warming potential. In addition, cooling is 
energy-intensive, which can lead to major indirect carbon dioxide emissions. According to 
the IeA, energy demand solely from air conditioners – mainly driven by emerging economy 
cities – will increase threefold by 2050 (IeA, 2018[17]).

yet, more cooling is called for if we want to meet the sdGs. this raises an important 
question: Is it possible to deliver “cooling for all” while meeting the climate objectives? 
Increased energy efficiency of cooling appliances or drastic greening of electricity grids alone 
will be insufficient. the implementation of the kigali Agreement, which requires a major 
reduction of hydrofluorocarbons (HFCs) in the years to come, is expected to reduce the impact 
of cooling devices on global warming – and even more if these new appliances are energy 
efficient. However, this may not be sufficient to cancel out an increasingly growing number 
of appliances.

solutions could become available when focusing on a needs-driven approach. For 
example, the cooling demand of buildings can be dramatically reduced using non-electric 
energies and temperature differentials such as waste heat, building efficient district 
cooling infrastructure into new city designs and solar energy that, in combination with 
new thermal storage solutions, can be used to power cooling equipment.

system-wide changes will require a careful assessment of country needs and circumstances 
to define scenarios and long-term pathways towards sustainable cooling for all. For example, 
governments can implement policies and regulations that improve building codes, rethink 
city planning, redesign food logistics and consumption chains and explore alternative 
materials and ways of producing and storing “cold energy”.
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targeted policy action can help drive more sustainable city growth, particularly in 

land-use and transport policies. examples include appropriately pricing car travel by 

reforming parking policies to better reflect the cost of providing parking, and introducing 

road pricing mechanisms. this should be accompanied by a shift towards greener urban 

transport, by investing in public and non-motorised transport infrastructure like bicycle 

lanes (oeCd, 2018[4]).

land-use policies can be reformed to encourage more sustainable urban development 

patterns. this includes relaxing maximum-density restrictions, shifting the cost of 

infrastructure provision to developers, streamlining land-use taxation to remove incentives 

for developing land on the outskirts of cities and introducing market-based instruments 

that encourage densification in key urban areas (oeCd, 2018[4]). Urban planning can also 

encourage functionally and socially mixed neighbourhoods with access to green spaces 

(new Climate economy, 2018[13]). regulations governing how buildings are constructed can 

also play an important role in decarbonising cities (see Box 7.2).

For integrated planning, the appropriate scale of action is not necessarily contained 

within the administrative boundaries of cities, but rather the functional metropolitan area. 

subnational and local governments need to strengthen collaboration between cities and 

different levels of governments, for example, by creating single entities with authority 

for transport and land use, and favouring more collaborative and co-ordinated forms of 

decision making. national and local transport agencies can develop joint pipelines of 

low-emission, resilient infrastructure projects aligned with long-term climate goals (see 

Chapter 2). such projects should be selected on the basis of cost-benefit analysis with 

climate and resilience at their core.

7.2. Align national and local fiscal regulations with investment  
needs in cities

As urban populations grow, trillions of dollars will need to be spent on expanding and 

renewing urban infrastructure (oeCd, 2014[18]). much of this responsibility and expense 

falls on cities; on average, subnational governments account for 64% of climate-related 

spending and investment1 (see Figure 7.1). However, this share ranges widely depending on 

the country context – for example, 98% of Japan’s climate-related spending and investment 

falls to subnational governments, while in Iceland this accounts for 18%.

one of the primary challenges for cities in accessing sufficient financing is their 

limited ability to tax, which is typically constrained by legislation at higher levels 

of government. the Inter-American development Bank (IdB) governance database 

shows that fewer than half of all countries have devolved fiscal or legislative powers to 

subnational governments (Floater et al., 2017[20]). Cities are further constrained in their 

ability to borrow; they may be limited by whether and how much they can borrow from 

the private sector (oeCd, 2014[18]). According to the IdB database, 56% of countries do 

not allow borrowing of any kind by local governments (Floater et al., 2017[20]). sometimes 

national frameworks also prevent cities from issuing bonds (see Box  7.3). while this 

feature may help to limit financial risks, it can also deprive cities of an important source 

of finance. other financing mechanisms for climate-resilient urban infrastructure 

include the use of catastrophe bonds, the establishment of dedicated finance facilities, 

dedicated global climate funds, as well as official development assistance (odA) for cities 

in developing countries.
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Figure 7.1. Subnational governments largely foot the bill for environment  
and climate investment

environmental and climate investment by level of government, selected oeCd countries, 2000-2016
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12 https://doi.org/10.1787/888933856492 

supportive national policy frameworks and legislation are necessary to ensure that 

cities have the resources, incentives and potential to implement effective climate initiatives. 

national policies and legislation typically determine what cities can do and the framework 

conditions within which they operate including, for example, their revenue-raising ability. A 

strong national framework using market-based instruments (e.g. carbon pricing, performance 

standards) can broaden the range of environmentally and economically effective options 

available to cities. national governments can also build environmental goals into national 

and urban planning strategies, and encourage climate action through grants and subsidies. 

It is equally important to identify national policies that conflict with or prevent local climate 

action.

https://doi.org/10.1787/888933856492
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Cities with devolved revenue-raising capacity – such as tokyo and Paris – can align 

their existing municipal revenue streams to help achieve climate goals (slack, 2016[24]). For 

example, congestion charges and parking fees can help prompt users to use lower-emitting 

public transit alternatives, and property taxes and development charges can encourage 

density in urban areas (oeCd, 2013[25]; oeCd, 2018[4]). some cities can also introduce 

emissions-pricing initiatives, offering the dual benefit of raising revenues that fund low-

emission, resilient infrastructure while also helping to internalise the costs of emissions. For 

example, Beijing, shenzhen and tokyo have all implemented or are planning to implement 

emissions-trading schemes (world Bank and ecofys, 2018[26]).

municipalities in developing countries face the even greater challenge of having typically 

limited capacity or authority to raise revenues, but also the largest infrastructure deficits. 

ensuring infrastructure resilience in the face of increasingly severe climate events will be 

key for the sustainability of cities (see Box 7.4). the financing gap is most evident in cities in 

low- and middle-income countries: Iwo (nigeria), lucena City (Philippines), and Pekalongan 

(Indonesia) raise only Usd 14, Usd 54, and Usd 101 per resident per year, compared to 

Freiburg (Germany) and Bristol (United kingdom), which have per capita budgets of Usd 3 638 

and Usd 4 907 respectively (löffler, 2016[27]).

multi-national development banks and development finance institutions can provide 

technical support to facilitate access to international markets and propose city-specific 

financial instruments such as bonds and grants to scale up investment, and help improve 

credit-worthiness of cities through guarantee mechanisms. Coalitions such as the Cities 

Climate Finance leadership Alliance, launched in 2014, work to mobilise and accelerate 

investment in low-emission, resilient infrastructure in cities and urban areas.

national finance ministries can help by reviewing the fiscal framework of cities and 

identifying misalignments with climate objectives, and by developing national legislation 

that clearly articulates whether cities can borrow and under what circumstances. local 

governments can align local taxes and charges with low-emission, resilient development 

(such as introducing appropriately priced parking fees, congestion charges and emissions 

pricing), and reform fees and taxes that encourage sprawl.

Box 7.3. The importance of green bonds for cities

Financial instruments such as green bonds can provide an opportunity to raise funds for green infrastructure 
projects. the first green bonds for cities were issued in 2013. since then, 180 bonds in 13 countries have been 
issued. For example, new york plans to use their green bond revenues on wastewater adaptation and a Usd 
1.7 billion subway expansion. wuhan in central China has a total green bond issuance of Usd 8.7 billion, 
with planned projects including flood protection and a public bicycle service.

subnational green bond growth issuance is rising, and accounted for 21% of green bond issuance in 2017. 
Cities have begun to issue green bonds at record pace in order to help finance their infrastructure needs. 
However, before cities can issue bonds, they need national legislation to clearly articulate whether they can 
borrow and under what conditions, including from which institutions, how much, in what currencies and 
using what collateral.
sources: Climate Bonds Initiative (2018[22]), Green Bond Highlights 2017; Climate Bonds Initiative (2017[23]), Bonds and Climate Change: 
The State of the Market 2017, https://www.climatebonds.net/

https://www.climatebonds.net
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Box 7.4. Improving cities’ access to finance is essential for building urban resilience

In the coming decades, cities will have to grapple with increased demographic pressures and rapid 
urbanisation, while also adapting to new operating conditions for essential infrastructure and services due 
to climate change. the severity of the impacts of future climate events will depend on a range of factors, but 
high physical and economic costs can drastically hinder cities’ ability to bounce back following a climate-
related disaster (Goldstein, 2018[28]). this problem is even more complex in many developing countries, 
where cities’ existing infrastructure stocks are insufficient, and must now be scaled up to provide services 
for burgeoning populations. In these countries, capital investment needs in infrastructure are huge, possibly 
in excess of Usd 1 trillion per year. this recurring infrastructure deficit combined with strong population 
growth threatens the economic prospects of such cities, leading policy makers to explore new ways to pay for 
low-emission, resilient development. while climate action plans are emerging at the city level, funding and 
financing options available to local authorities, in both developing and advanced economies, can be limited 
due to creditworthiness concerns or national policy frameworks. However, some promising solutions exist.

From a management and system design perspective, some approaches can help system operators avoid 
or reduce the impacts of climate change on their systems, as presented hereafter:

●● In the water sector, some municipalities are encouraging ‘green’ infrastructure projects (e.g. parks that 
can act as short-term storm water retention ponds) instead of ‘grey’ (or manmade) systems that can be 
more costly to build and maintain.

●● In the energy sector, demand response schemes that encourage households through differentiated pricing 
systems to consume less energy during peak demand periods have been set up by various utilities; and 
a dedicated science team was set up within the California-based Pacific Gas and electricity company in 
2016 to integrate the latest climate studies into the company’s risk assessment process (PG&e, 2016[29]).

Cities are also starting to turn to a range of financing and regulatory approaches to support climate-resilient 
infrastructure investments. For example:

●● Land-use laws and building codes can help manage citywide infrastructure needs by encouraging property 
owners to invest in climate-proofing as part of their building or landscaping design strategy.

●● Taxes with a dedicated climate focus controlled by local authorities can support resilient infrastructure 
investments. while still a relatively new phenomenon, there are several examples from which lessons 
can be learned: for example, mexico City offers a property tax reduction, averaging a 10% cut, to all new 
and existing building owners that install green roofs (C40, 2015[30]). 

●● Public-Private Partnerships (PPPs) can increase access to finance beyond what is available to governments, 
ensure cost containment, and help with timely delivery of climate-related projects. moving forward, PPP 
contracts could include a “fitness for purpose” warranty that requires the private sector partner to ensure 
that the infrastructure delivers against its intended function over an extended timeframe. this implicitly 
forces the private party to account for climate change in their system design and operations.

●● Bilateral aid and ODA are common sources of funding for energy, water and transport systems in most 
developing countries. over the period 2010-12, an estimated Usd 720 million per year, representing 8% of 
the total bilateral adaptation-related aid, was dedicated to climate-resilient infrastructure investments 
(oeCd, 2014[31]; ohshita and Johnson, 2017[32]). this number could be even higher if governments made 
this a priority as part of their request for support.

●● Dedicated global climate funds, e.g. the Green Climate Fund, as well as green banks or facilities focusing 
solely on urban projects can help. while such green banks are mostly found in advanced economies, and 
the question of their capitalisation needs to be resolved, their narrow focus allows them to build in-house 
expertise quickly, meaning they can also to serve as a helpful technical resource to clients.
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7.3. Build climate-related and project finance capacity in cities
In addition to the challenges facing local governments due to their weak fiscal autonomy, 

they also often lack capacity in areas such as measuring emissions, mainstreaming climate 

risks in infrastructure planning, and financing and delivering infrastructure projects 

efficiently. these capacity gaps not only impede governments’ success in delivering on their 

climate objectives but also their borrowing ability.

only 20% of the world’s 150 largest cities have the basic analytical tools at their disposal 

for low-emission urban planning (world Bank, 2013[34]). developing capacity in local 

governments and administrations is fundamental to make climate action work, particularly 

in developing countries that suffer from capacity constraints and severe vulnerabilities to the 

adverse effects of climate change. this is recognised in Article 11.2 of the Paris Agreement, 

which states that “[c]apacity-building should be country-driven, based on and responsive 

to national needs including at the national, subnational and local levels” (UnFCCC, 2015[35]).

sufficient capacity can help bolster infrastructure investment, including a better 

understanding of administrative procedures, procurement procedures, co-ordination with 

other levels of government and across jurisdictions (see Box 7.5), and strategic planning. 

national governments can fund programmes that provide training and technical support 

to enhance access to private capital markets. Building institutional capacity and expertise 

can help cities prepare for and package infrastructure projects into attractive bankable 

projects for private investors. Cities could also strengthen their long-term planning capacity 

(see Chapter 2), including their use of tools such as cost-benefit analysis, to ensure a strong 

information base is being used for decision making.

national governments and development finance institutions can help by building 

local capacity to access private capital markets and to work with the private sector (oeCd, 

2014[18]). they can strengthen capacities and skills in developing risk-informed urban plans, 

and in designing and selecting urban infrastructure that takes into account a range of future 

climate conditions and the associated uncertainties. they can also help build climate-

related capacities to develop long-term low-emission strategies and measure greenhouse 

gas emissions and progress.

Assisting cities through strengthened financial performance and enhancing city 

leaders’ knowledge of revenue management, expenditure control, debt management, 

asset maintenance and capital investment planning is central to unlocking and improving 

creditworthiness (world Bank, 2018[37]). Creditworthiness can be affected by the inability to 

Another promising development is the growing role of technical assistance initiatives aimed at facilitating 
cities’ access to public and private finance for resilience projects. national governments again have a role 
to play here, as they create the essential operating conditions for their cities. while some governments may 
wish to keep a tight rein over these decisions, due to concerns about corruption or lack of internal capacity, 
a key question moving forward is whether and when national governments should revisit such restrictions, 
giving cities more room to manoeuvre on climate issues. At the 2017 one Planet summit, the Global Covenant 
of mayors called for “improved vertical policy alignments between national and local governments” for these 
very reasons. this will likely remain an ongoing concern, with financing implications, for cities and other 
local authorities engaged in climate resilience matters and planning.  
Source: world Bank Group (2018[33]), Financing resilient Urban Infrastructure: lessons from world Bank and Global experience 
(forthcoming), Financing Climate Futures Case Studies.

Box 7.4. Improving cities’ access to finance is essential for building urban resilience (cont.)
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collect revenue, which limits a city’s capacity to borrow. the lack of transparent accounting 

practices is another important barrier, particularly in developing countries.

Box 7.5. Kommuninvest

kommuninvest is a co-operative organisation of swedish municipalities that work together 
to bring down the cost of loans. It began in the 1980s and today accounts for over 40% of 
swedish local government borrowing. It helps build credit for cities in order to facilitate 
investment. All members must accept liability for kommuninvest’s obligations.

there have never been any credit losses since the entity’s inception and it is the only 
company in sweden that has the highest credit rating from moody’s and standard & Poor’s. 
Canada, France, new Zealand and the United kingdom are building on kommuninvest’s 
model for similar operations.
Source: kommuninvest (2018[36]), “our vision”, kommuninvest website, https://kommuninvest.se/en/about-us-3/
vision-and-basic-concept/

estimates suggest that less than 4% of the largest 500 cities in developing countries 

are considered creditworthy in international markets, and less than 20% are considered 

creditworthy in local markets (world Bank, 2013[38]). Improving creditworthiness can have 

tremendous impacts: just Usd 1 of investment in improving city creditworthiness in a 

developing country can leverage more than Usd 100 in private investment in sustainable 

urban infrastructure (world Bank, 2013[38]). City creditworthiness initiatives and project 

preparation facilities, such as the world Bank’s City resilience Program (CrP) and the C40 

Finance Facility, can support public entities’ capacities in developing bankable projects and 

scale up their investment in infrastructure. this applies in particular to cities in developing 

countries, as the majority still lack access to external financing sources.

strong leadership among local elected representatives can increase the ambition of 

climate and inclusive growth measures undertaken by cities. In recognition of the key role 

of cities in tackling inequalities, the oeCd created a global coalition of Champion mayors 

for Inclusive Growth in march 2016, which put forward four priority policies: education, 

labour markets, housing and the urban environment, and infrastructure and public services. 

the coalition’s agenda includes diagnosing policy misalignments affecting climate action, 

developing evidence on the benefits and potential regressive impacts of climate action on 

inclusive growth, facilitating best practice sharing, as well as identifying bottlenecks to 

entrepreneurship. this coalition provides the leadership that is often missing at a city level 

to ensure that cities plan and finance low-emission, resilient infrastructure to ensure a 

sustainable and fair local economy (oeCd, 2015[39]). 

7.4. Seize the development benefits of low-emission, resilient planning
Income inequality is already higher in cities than their national averages – and likely 

to be worsened by climate change (Hallegatte et al., 2016[10]; oeCd, 2018[14]). Cities therefore 

have a crucial role to play in implementing and delivering the low-emission transition in 

an inclusive way. the health implications of poverty in cities are already startling: while 

the richest 40% of urban dwellers are likely to reach the age of 70 or more, the poorest 20% 

struggle to reach 55 years (Un-Habitat, 2015[40]). In Baltimore (Us) and london (Uk), life 

expectancy can vary by 20 years across neighbourhoods (oeCd, 2016[41]). Globally, nearly 

one billion people live in slum-like conditions, many of which are extremely vulnerable to 

climate impacts (Un-Habitat, 2016[2]).

https://kommuninvest.se/en/about-us-3/vision-and-basic-concept/
https://kommuninvest.se/en/about-us-3/vision-and-basic-concept/
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Core climate policies – such as those relating to energy, transport and carbon taxation; 

subsidy and pricing reforms; support for renewable and low-carbon energy; energy efficiency 

programmes; and transport planning and management – have the potential to affect 

household spending and the affordability of energy, transport services and housing. Policies 

outside the climate portfolio can also influence climate and inclusive growth. For instance, 

local tax policies, by affecting the costs and benefits of land use, can have a significant 

impact on emissions and housing affordability. Considering the impacts of policies at the 

subnational level on development and inclusiveness is therefore central to strategic, cohesive 

planning (see Box 7.6).

Climate policies and strategies present both threats and opportunities for more inclusive 

growth. If appropriately planned, low-emission, resilient infrastructure can have positive 

impacts on vulnerable populations; for instance, increased investment in urban transport 

systems generally improves access to jobs for low-income populations.

However, such investments can also lead to counterproductive knock-on effects in the 

long run. Upgrading the public transport system may in some cases lead to gentrification 

and the displacement of lower income groups to lower quality, job-poor neighbourhoods, 

thereby reducing their access to jobs and services (ItF, 2017[43]). In the absence of 

redistribution mechanisms, carbon pricing may disproportionately affect low-income 

people. Another example is congestion charges, which tend to be regressive and, in the 

absence of compensating policies, risk disproportionately affecting low-income households 

living in the urban periphery where housing prices are cheaper. However, if the revenues 

of congestion charges are used to provide an affordable and reliable alternative (public 

transport), they can generate more equitable outcomes (ItF, 2017[43]). Focusing on housing 

quality and affordability can improve the productivity of home-based workers who comprise 

a significant proportion of the work force in Asia (14% in India), and the vast majority of 

whom are women (Chen and sinha, 2016[44]).

Box 7.6. OECD Framework on Inclusive Growth

Climate change, globalisation, digitalisation and demographic changes are transforming 
the way economies work, providing new opportunities for growth, but also raising the risk 
of deeper inequalities if the gains from growth are not evenly shared among people, firms 
and regions. the oeCd Inclusive Growth Initiative puts the emphasis on policies that can 
improve the perspectives of the bottom 40% of the income distribution:

1.● Invest in people and places that have been left behind through: (i) targeted quality 
childcare, early education and life-long acquisition of skills; (ii) effective access to 
quality healthcare, justice, housing, infrastructures; and (iii) optimal natural resource 
management for sustainable growth.

2.●Support business dynamism and inclusive labour markets through: (i) broad-based 
innovation and technology diffusion; (ii) strong competition and vibrant entrepreneurship; 
(iii) access to good quality jobs, especially for women and underrepresented groups; and 
(iv) enhanced resilience and adaptation to the future of work.

3.●Build efficient and responsive governments through: (i) aligned policy packages across 
the whole of government; (ii) integration of distributional aspects upfront in the design 
of policy; and (iii) assessing policies for their impact on inclusiveness and growth.

source: oeCd (2018[42]), Opportunities for All: A Framework for Policy Action on Inclusive Growth.
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while the transition to a low-emission economy will yield benefits in certain economic 

sectors, it will also reduce jobs for workers in emissions-intensive sectors. low-skilled 

workers are likely to be most significantly affected, while medium- and high-skilled workers 

will be largely shielded and are also more likely to benefit from opportunities in green 

technology and innovation. these impacts can be limited – and a high level of employment 

and a fair distribution of transition costs maintained – if governments can put effective 

policies in place to prepare the labour markets. specifically, governments can focus on 

supply-side policies, with active labour market policies and skill development systems 

that can help facilitate a smooth reintegration of workers into employment. demand-side 

policies can foster a competitive green sector through strong product market competition 

and moderate employment protection. Finally, income support, such as unemployment 

insurance and in-work benefits, can ensure a fairer transition for workers (oeCd, 2018[14]).

subnational and local governments can help by mainstreaming inclusiveness in 

infrastructure planning (see Box 7.7). Cities can also integrate climate and inclusiveness 

outcomes by investing the revenues from environmental taxes and fees in measures that 

boost inclusive growth. they can take advantage of skills development and job-creation 

opportunities in urban infrastructure financing and investment, particularly relating to 

energy efficiency investments, and explore the potential for green bonds to achieve both 

climate and inclusion goals.

Box 7. 7. Strengthen capacity to track subnational data on climate spending 
and investment

many subnational governments have set climate targets and are incorporating climate change adaptation 
and mitigation into their budget priorities. However, climate-related spending and investment at the local 
level remain insufficient. Between 2000 and 2016, climate-related investments grew by only 0.5% annually 
(in real terms on average), compared to 2.6% for central governments. Comparing the levels and trends of 
such investments is currently not possible across subnational governments due to lack of consistent data. 
this in turn makes it difficult to evaluate progress towards the Paris Agreement in a standardised way, and to 
adjust climate action at the subnational level accordingly. thus, there is a need to address the institutional, 
human and data capacity gaps that currently lower the quality and quantity of data for tracking local climate-
related spending and investments.

Few countries have developed climate-specific statistics, and many use other categories of national 
accounts to capture climate-related spending and investments (e.g. counting energy efficiency investments 
in hospitals under health-related functions). some countries have developed approaches to tracking climate 
expenditures at the national level (e.g. Belgium, France and Germany), but they all use different categories 
and classification systems. other countries’ systems provide incomplete data models. only three european 
countries produce complete national data on mitigation spending, and none maintain comprehensive data 
on adaptation spending. these issues are even more obvious at the subnational level, especially for non-
oeCd countries (including some members of the G20).

to ensure cities have the adequate data, capacities and instruments to deliver the scale and speed 
of the transformation needed, governments should strengthen data collection, statistical systems and 
methodological approaches to track progress on climate objectives. this could be done in co-ordination with 
international fora such as the G20, and with the support of the oeCd and other international organisations, 
building on preliminary efforts to track and compare existing subnational climate-related spending 
and investments.
Source: oeCd (2018[11]), Financing climate objectives in cities and regions to deliver sustainable and inclusive growth (forthcoming), 
Financing Climate Futures Case Studies.
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some cities are already incorporating such explicit equity dimensions into their climate 

strategies. For example, new york’s ‘onenyC’ roadmap aims to make the city not only more 

dynamic economically, but also more just, sustainable and resilient. It includes environmental 

targets (such as fully eliminating waste going to landfills), steps for adaptation (such as 

strengthening coastal defences against flooding and sea rise) and equity measures (including 

lifting 800 000 new yorkers out of poverty by 2025, setting the minimum wage at Usd 15 and 

implementing education and retraining initiatives) (new york City, 2013[45]).

Another example is seoul’s energy welfare Public Private Partnership Programme. It 

aims to address energy poverty in seoul, which affects over 10% of households, by increasing 

their energy independence through efficiency home upgrades for example. It also provides 

training to allow disadvantaged job seekers to become energy efficiency consultants for 

low-income households. the programme is funded by public and private sources, including 

monetary savings earned through demand-side management measures, among other 

elements (oeCd, 2018[14]).

Notes
1. Climate investments can be defined as the acquisition (including purchases of new or second-hand 

assets) of assets for climate purposes (e.g. installing coastal defences against flooding and sea level 
rise). Climate spending can be defined as the amount of money spent on operating and maintaining 
these (e.g. strengthening coastal defences).
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