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Executive Summary 

Despite the sizable growth in climate finance over the past decade, finance volumes fall far short of 

investment needs for developing countries and emerging economies to achieve low-carbon climate-resilient 

(LCCR) development in line with the Paris Agreement. While definitions can differ, annual flows of available 

international public climate finance are usually measured in the tens of billions of dollars, while annual LCCR 

investment needs are measured in the trillions of dollars. In general, available international climate finance 

meets less than 1.5% of annual climate investment needs for less-developed countries of around $4 trillion 

dollars until 2030, equivalent to around 13% of developing countries current annual GDP ($32 trillion as of 

2018). 

Figure ES1 International public climate finance for emerging and developing regions falls far short of needs 

 

Source: Vivid Economics based on (OECD 2019a) and The Global Commission on the Economy and Climate (2016) 

This report examines how international climate finance can be used in more transformative ways to 

overcome the disparity between available international climate finance and investment needs for developing 

countries. The report is intended for the climate finance donor community; climate finance practitioners 

such as MDBs, bilateral organizations and specialized climate funds; and developing country government 

departments and agencies engaged in climate finance. It is written from a practitioner’s perspective, building 

on experiences from the World Bank Group and others on approaches for maximising the impact of climate 

finance, as well as on findings from the existing literature. The analysis is grounded in economic reasoning to 

offer an overview of transformative climate action and how international public climate finance can support 

this transformative change. 

Transformative climate action occurs when projects or investments have positive spillover effects beyond 

the boundaries of the specific activity supported which remove persistent barriers to scaled-up mitigation 

and adaptation action. Climate action is transformative when it produces high-impact, enduring results that 

are scalable and replicable that supports rapid and permanent change towards LCCR development. This is 

achieved by overcoming persistent barriers to such development so that subsequent climate actions will 

follow in the absence of public support. Examples of such positive spillovers include: reaching technology 

tipping pints where green options are more commercially viable than incumbent brown options; providing 

demonstration effects for technology or policy that prompts others to replicate; introduction of policies that 

drive investment and actions; and capacity building and knowledge generation that expands actors’ ability to 

enact change and invest in new opportunities. 
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Clearly defining and delineating different types of climate finance is necessary to understand how certain 

types of climate finance can be transformative by catalyzing other, significantly larger, finance flows. 

Throughout this report, climate finance is defined as international public finance provided by developed 

countries to developing countries at below market conditions for mitigation and/or adaptation activities. 

Climate finance is broken down into two types, based on the approach in OECD (2019d): (i) dedicated 

climate finance climate as finance specifically and primarily focused on climate outcomes (provided by 

specialized multilateral and bilateral climate funds), and (ii) climate-related development finance as finance 

that offers a blend of development and climate outcomes (provided by multilateral and bilateral 

organizations). Both categories of climate finance provide around 95% of the financing through grants and 

loans, and the composition by theme (mitigation, resilience/adaptation) and their geographic focus is similar 

in both categories. 

There is currently a window of opportunity to re-assess how international climate finance is programmed, 

deployed and measured. This opportunity has been created primarily by increasing political and scientific 

urgency on climate change, combined with a need to programme and direct the growing volumes of public 

and private climate finance available. At the same time, major international climate finance institutions (such 

as the Green Climate Fund and the Climate Investment Funds) are evolving and are planning how they will 

disburse their resources. In addition, the rules on carbon markets under the Paris Agreement are in flux and 

yet to be determined. Other factors creating the inflection point in treatment of climate finance include 

lessons on leveraging private finance across development institutions, and falling prices and increased 

profitability of climate solutions such as renewable energy. 

This report defines eight sets of climate actions and examines how climate finance can be used within them 

to support transformation for LCCR development. Table ES1 provides an overview of these eight actions.  

Table ES1 Eight transformative climate actions can help countries transition to LCCR development pathways 

Climate Action Description & Examples 

Project-Based Financing Finance or project support to enable climate investments 

e.g. wind plant, climate-resilient roads 

Financial Sector Reform Financial sector regulations that catalyze green investment 

e.g. regulations for green bonds, climate risks in portfolio assessments 

Fiscal Policy Setting taxes and adjusting spending priorities to support climate action 

e.g. green taxes/improved subsidy targeting, green procurement 

Sector Policies Regulatory standards or information provision policies 

e.g. energy efficiency standards, building codes 

Trade Policy & Green Trade Trade policies to encourage exchange of LCCR products 

e.g. carbon border tax adjustment, trade liberalization for LCCR products 

Innovation Development of new, more effective and cheaper green technologies 

e.g. demonstration plants, R&D, SME support, early/discounted financing 

Carbon Markets System to define and trade emissions for cost efficient mitigation 

e.g. emission trading systems, baseline-and crediting mechanisms 

Climate Intelligence 

& Data 

Knowledge and planning tools to support policy and investment decisions 

e.g. 2050 low-carbon resilience trajectories, NDC implementation plans 

Source: World Bank 
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Within each of these sets of actions, government and private sector interventions can reduce emissions and 

build climate resilience both directly and indirectly. The eight climate actions support change in different 

ways and at different levels of decision-making. Some interventions lead directly to climate results, such as 

investment in a renewable energy plant. Others support enabling environments and market development, 

while others set incentive frameworks such as carbon markets and financial sector reform, while others 

support decision-making through knowledge generation and dissemination.  

However, public and private actors in developing countries face a range of barriers that deter their pursuit of 

these climate actions. These barriers include: low government revenue or fiscal balance and often high 

indebtedness limiting capacity to borrow, limited availability of finance that impedes developing new policies 

or investing in projects; uncertainty surrounding the benefits of climate actions or limited technical know-

how to implement actions; limited institutional capacity to develop and enforce effective policies; often lack 

of political momentum and support for existing approaches and policies from both public and private actors, 

which often stems from the perception that climate action conflicts with development and growth. 

A range of climate finance instruments are available to address the barriers that impede the interventions 

that drive climate action. These finance instruments include approaches that are well known, particularly 

grants and loans to support climate investments, and instruments that have been used less frequently, 

including blended finance approaches such as equity co-investments. However, even widely used 

instruments may need to be deployed in new ways to support transformative change. 

The report finds that there is an opportunity to re-allocate and re-prioritize programming of climate finance 

to enhance transformative climate actions. The majority of climate finance has traditionally been directed at 

project-based interventions. Complementing this approach with climate finance strategically directed 

through one or more of the other seven areas of climate action can potentially lead to more transformative 

climate actions. Doing so requires adopting a longer-term strategic perspective in programming climate 

finance through the full financial cycle including appropriate results evaluation against long-term trajectories 

aligned with the Paris Agreement. While some progress was already made in investment finance, 

opportunities in policy-based finance are largely untapped. Addressing these opportunities would require 

using a broader range of financial instruments and to rely to a larger degree on preparatory technical 

assistance with a natural starting point of supporting the development of long-term resilient low carbon 

development trajectories in developing countries. 

Table ES2 summarizes the analysis of the eight sets of climate action and how climate finance can be used to 

overcome barriers to interventions within each. 
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Table ES2 Summary of transformative climate action approaches and relevant climate finance instruments 

Climate Action Main Interventions Barriers to Action Key Climate Finance 

Instruments 

Project-Based 

Financing 

● Invest in projects 
● Blended finance to manage risks 
● Manage risks and returns to 

enable private finance 
opportunities 

● Capital constraints 
● Limited capacity to deliver 

effectively 

● Investment financing for de-
risking and crowding in other 
funding 

● Technical assistance for 
enabling investment 

Financial Sector 

Reform 

● Report and manage of climate 
risk 

● Regulate green assets 
● Deploy incentives for green 

investment 

● Public finance and capital 
constraints 

● Limited institutional and 
technical capacity 

● Perceived conflict with 
development 

● Technical assistance for 
improving governance, capacity 
and expertise 

● Investment financing for 
catalyzing green investment 

Fiscal Policy ● Implement carbon taxes 
● Reform subsidies and taxes 
● Adjust govt procurement 
● Climate-sensitive fiscal planning 

● Concerns on reducing int’l 
competitiveness and 
distributional consequences 

● Capital constraints 

● Policy-based financing 
● Technical assistance for 

addressing knowledge and 
capacity gaps 

Sector Policies ● Implement regulations 
conducive to LCCR alternatives 

● Enforce of green technology 
standards 

● Information gaps  
● Limited resources and 

institutional capacity to enforce 
regulation 

● Concerns on reducing int’l 
competitiveness 

● Policy-based financing to create 
incentives 

● Technical assistance for 
knowledge sharing on policy 
development 

Trade Policy & 

Green Trade 

● Consider trade liberalization 
● Leverage trade policy for 

domestic climate action 
● Apply border carbon 

adjustments 

● Tariff revenue reduction 
● Insufficient trade infrastructure 
● Technical and political 

challenges to policy design 

● LCCR trade finance 
● Technical assistance for climate-

friendly trade policy 
● Policy-based financing for trade 

liberalization and leveraging 
trade policy 

Innovation ● Provide public funding for basic 
research 

● Implement R&D tax credits 
● Develop technology transfer 

policy 
● Enforce intellectual property 

rights 
● Promote green procurement 
● Develop international RD&D 

partnerships 

● Limited resources 
● Uncertain payoffs 
● Limited capacity to develop 

broader innovation ecosystem 

● Investment financing for high-
risk innovation 

● Technical assistance for early-
stage innovation 

Carbon Markets ● Establish domestic carbon 
markets 

● Link markets internationally 

● Concerns on reducing int’l 
competitiveness and 
distributional consequences 

● Uncertainty around carbon 
prices 

● Limited capacity and knowledge 

● Results-based financing for 
supporting market development 

● Technical assistance for 
establishing and linking markets 

● Investment finance to support 
offset projects and trading 

Climate 

Intelligence 

& Data 

● Develop long-term planning 
tools 

● Provide policy risk information 
● Improve disaster risk mgmt. 

tools 
● Generate localized climate 

impacts and opportunities data 
● Just transition support tools 

● Challenges to collect data and 
develop intelligence 

● Limited confidence in accuracy 
● Uncertain policy response 

● Technical assistance for building 
capacity in measuring and using 
climate data 

Source: Vivid Economics 
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1 Introduction 

This report examines how international climate finance from dedicated climate funds and initiatives can 

support transformative climate action in developing countries. Building on current good practices for climate 

action and climate finance, and in particular the 2018 World Bank Group’s Guiding Framework for the 

Strategic use of Climate Finance to Maximize Climate Action, the analysis considers the transformative 

climate actions required in developing countries to meet long term climate ambitions. The report focuses on 

the transformative potential of ‘dedicated climate finance’ – that is, climate finance provided specifically for 

climate through dedicated structures, such as international climate funds – as opposed to broader flows of 

climate-related development finance provided through traditional development finance approaches and 

institutions. It outlines possible climate finance approaches and mix of financial instruments that can most 

effectively support transformative climate action. The report is structured as follows: 

● Section 1 introduces the scale of climate investment needs and introduces a framework for 
transformative action and climate finance; 

● Section 2 examines historic and current volumes and patterns of international public climate finance; 

● Section 3 presents eight transformative climate actions and examines how climate finance can 
support transformative change; 

● Section 0 provides summary conclusions on the potential for transformative climate finance. 

The report is written from a practitioner’s perspective building on experiences in the World Bank Group on 

different approaches to maximize the impact of climate finance and on current best practices for climate 

finance and supporting transformative change from the existing literature. Grounded in economic reasoning, 

it offers a broad overview of transformative climate actions and possible ways to support those through 

international climate finance. The report is of particular interest for the climate finance donor community; 

climate finance practitioners such as MDBs, bilateral organizations and specialized climate funds; and 

developing country government departments and agencies engaged in climate finance. However, the report 

does not provide a quantitative methodology to derive an optimal mix of climate actions and supportive 

climate finance programming and instrumentation or specific operational guidance. It also does not offer a 

systematic evaluation of past experiences in implementing transformative climate actions, which would 

require a detailed country- and sector-specific analysis that goes beyond the scope of this analysis. 

 

Climate investment priorities and needs 

Achieving global climate goals will require broad transformations across countries, covering all sectors of the 

economy and ranging from the local to the global. Delivering low-carbon, climate-resilient (LCCR) 

development will require accelerated action and increased investment at rural, urban, national, regional and 

global levels, across sectors including energy, buildings, industry, transport, agriculture, forestry and land 

use. This will entail both supply-side action to reduce the emissions-intensity of activities (for example, 

energy production, industrial processes, construction, food production) and demand-side action to move 

away from or reduce activities and behaviors associated with carbon emissions (for example reducing energy 

usage, increased energy efficiency and reducing consumption of emissions-intensive products and services). 

At the same time, increased climate risks and vulnerabilities need to be both better understood and better 

managed to avoid impacts that reduce welfare. 
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Addressing these challenges within the framework of supporting LCCR development will require clear, 

purposeful and informed action. Achieving the goal of limiting global warming to 1.5°C above pre-industrial 

levels will require action across a range of key mitigation and adaptation areas, as summarized by sector in 

Table 1. In addition to these sector-specific actions, there are a number of cross-cutting mitigation and 

adaptation strategies which can be employed in multiple sectors. For example, carbon capture and storage 

(CCS) can be an important mitigation tool both within the energy and industrial sectors (as discussed in Table 

1) and as a cross-sector action through direct carbon capture and storage of ambient air. On the adaptation 

side, the public sector can play a key role in supporting adaptation and resilience among individuals, 

businesses and other public actors by improving climate information services, by implementing population 

health system strategies (such as access to safe water, improved sanitation, vaccinations), and by enhancing 

education and learning to build awareness of climate impacts and adaptation responses. Both the public and 

private sector can leverage tools such as disaster risk management approaches to promote improvements in 

preparedness and recovery, and risk transfer tools to promote financial climate resilience. 
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Table 1 Climate mitigation and adaptation priorities to support LCCR development across key areas 

Area Mitigation priorities Adaptation priorities 

Energy System 

Transitions 

● Increase shares of low-carbon and decrease 
shares of fossil fuels without CCS in energy 
mix 

● Scale up energy efficiency of generation, T&D 
and storage 

● Reduce the carbon intensity of electricity 
generation while promoting electrification of 
end usage  

● Strengthen existing power infrastructure 
resilience to extreme weather and 
temperatures 

● Improve water management within the 
energy system 

● Strengthen policy instruments and regulatory 
frameworks and enhance multilevel 
governance for resilience 

Land & 

Ecosystem 

Transitions 

● Reduce food waste and increase efficiency of 
food production 

● Encourage dietary shifts to reduce emissions 
and land-use pressures 

● Remove GHG emissions and promote 
sequestration through afforestation, 
reforestation, and conservation agriculture 

● Explore and scale up more radical approaches 
to using the natural environment for 
sequestering emissions, including enhancing 
rock weathering and implementing ocean 
fertilization 

● Increase efficiency of irrigation through 
adopting water-efficient practices 

● Establish efficient livestock systems 
● Promote biodiversity management practices 

including avoiding deforestation, focusing on 
vulnerable hotspots and improving 
connectivity 

Urban & 

Infrastructure 

System 

Transitions 

● Implement technology-focused building 
measures including increased energy 
efficiency and fuel-switching 

● Shift transport patterns and vehicle usage 
towards low-carbon technologies and 
efficient use 

● Plan efficient, compact urban environments 
● Switch to building materials that sequester 

emissions 

● Promote smart cities through digital 
transformation and automation 

● Develop sustainable water management 
systems, support wastewater recycling and 
storm water diversion 

● Implement city-region green infrastructure 
and ecosystems services approaches 

● Apply climate resilient planning, building and 
technology codes as standard 

Industrial 

System 

Transition 

● Improve energy efficiency of electric motors, 
pumps, fans and steam systems 

● Promote product substitution and circular 
production systems 

● Apply bio-based feedstocks (where 
appropriate) 

● Implement electrification and use of 
hydrogen fuel 

● Prioritize infrastructure resilience and water 
management 

● Invest in technological innovation to improve 
efficiency of resource use 

● Enhance institutional capacity, including 
ability to apply indigenous and local 
knowledge 

Source: Vivid Economics, based on IPCC (2018a) 

Integrating climate mitigation and climate resilience into development and delivering on the priorities 

identified above will require substantial and broad action in developing countries. This will require shifting 

investment patterns from the current ‘brown’ infrastructure toward green infrastructure, implying large 

increases on green investment. While achieving this transition may offer cost savings in the longer term – 

due to green infrastructure having lower operating costs and through avoiding the need to invest in costly 

brown infrastructure (such as future fossil-fuel extraction) – it nonetheless adds significant complexity to the 

process of designing and implementing effective development strategies, and to development partners’ 

programmes to support those strategies. 
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While specific estimates vary, it is clear that moving to a LCCR development pathway will require green 

investment on the scale of trillions of dollars. The complexity and scale of the actions required under LCCR 

development make it challenging to identify the exact scale of investment needed to achieve LCCR 

development. Robust cost estimates require an understanding of not just the range of actions needed to 

deliver LCCR development across a diverse set of sectors, and the costs of action and investment into the 

future. In addition, estimates vary according to the level of ambition (such as a 1.5°C versus a 2°C world), 

their thematic scopes (both within and across different sectors), their regional coverage and the timeframes 

applied. Given this diversity, current estimates of the costs of achieving global climate goals vary 

substantially – but all estimates confirm that the scale of the challenge is of the order of trillions of dollars in 

investment, at least $1-6 trillion per year over the coming ten to fifteen years. Table 2 below summarizes 

selected climate mitigation and adaptation investment cost projections.1 

Table 2 Estimated gross annual green investment needs to achieve LCCR mitigation priorities 

Annual green 

investment 

needs 

Timeframe Climate change 

scenario 

Region Sectors Source 

$1.5 trillion 2015-2030 2°C Low-middle 

income 

countries 

Electricity, 

Transport, 

Water, Flood 

Protection, 

Irrigation 

WBG (2019) 

$1.8 trillion 2016-2030 2°C Emerging 

Markets 

Energy, Industry, 

Buildings, 

Transport, 

Waste 

IEA (2016) 

$2.3 trillion 2015-2035 1.5°C Global Energy IPCC (2018) 

$2.8 trillion 2015-2035 1.5°C Global Energy IEA (2016)  

$3.0 trillion 2016-2050 2°C Global Energy IPCC (2018) 

$3.5 trillion 2016-2050 1.5°C Global Energy IPCC (2018) 

$4.0 trillion 2015-2030 2°C Emerging, 

middle-income 

and low-income 

developing 

economies 

Energy, Water, 

Transport, 

Telecoms 

NCE (2016) 

$6.3 trillion 2015-2035 2°C Global Energy, 

Transport, 

Water, Telecoms 

OECD (2017) 

Source: Vivid Economics, based on IEA, 2016; Rozenberg, 2019; Rogelj, Shindell, and Jiang 2018; Coninck and Revi, 

2018; The Global Commission on the Economy and Climate, 2016; OECD, 2017d 

 

 
1These investment needs estimates are based on the gross costs of action rather than net costs. That is, they do not consider the reduced needs for 
investment in ‘brown’ assets. 
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Transformative climate finance for LCCR development 

Achieving the scale of climate action required will require a focus on mobilizing investments to promote 

transformative change. Transformative change refers to systemic change that moves countries towards LCCR 

development pathways that are aligned with the Paris Agreement. While transformative change looks 

different in different contexts, at its core change is transformative if it supports broad and enduring impact 

by addressing barriers to change and creating positive feedback that delivers benefits beyond the initial 

outcomes. In particular, change is transformative when it leads to permanent systemic adjustments that 

enable or incentivize public and private actions to implement scalable climate action, without requiring 

continued support from public actors – and in particular without requiring continued large-scale investment 

of public, concessional climate finance or other public subsidies. A range of approaches and frameworks 

have been developed to identify, measure and track how climate finance can support transformational 

change. These can be helpful for thinking about how different levers can support transformational change. 

For example, The Climate Investment Funds (CIFs) have developed a framework for tracking 

transformational change across four ‘elements’: relevance to climate-resilient development, support 

systemic change, support large-scale transformation, and sustainability (CIF and ITAD 2020). Other 

frameworks include the Green Climate Fund’s (GCF) approach to identifying paradigm shift for potential 

investment and the Global Environment Facility’s (GEF) framework for evaluating transformational change 

against relevance, ambition, scale of outcomes and sustainability (Uitto et al. 2019; GCF 2015). 

Transformative change will be context specific but should align with six common principles. Emerging 

practice and lessons from climate finance programming suggest a number of common principles for 

transformative change (World Bank 2018b; Itad 2019). Note that actions or investments do not need to align 

with all principles to be transformative. 

1. Strategic – Change should intelligently target key priorities and action areas needed to achieve a 

LCCR development path that is aligned with the objectives of the Paris Agreement. 

2. High impact – Change should deliver large-scale mitigation or adaptation benefits – however, many 

smaller actions may in aggregate be as ambitious and have as large an impact as fewer, larger 

actions. 

3. Enduring – Actions or investments that are themselves long-lasting or permanent are more likely to 

lead to transformative change. 

4. Scalable – Actions or investments that have the potential to increase in scale themselves or that are 

replicable in other contexts have more potential to be transformative by laying the ground for 

increased action in the future. 

5. Self-sustaining – Actions or investments that are able to continue after any initial support is 

withdrawn (such as when investments are repaid or grant payments cease) or in the face of changing 

future conditions (through building in robustness and resilience) are more likely to be transformative. 

6. Systemic – Actions that lead to wide-ranging and non-incremental systemic change are likely to be 

transformative by supporting broad and deep changes within key sectors or markets, economies or 

policy environments. Systemic change is often non-linear, and involves overcoming key barriers to 

move rapidly from one state of equilibrium to another. 

Investments, activities and policies and their combinations can support transformative change by targeting 

barriers to change and unlocking spillover effects. Key actions and approaches for supporting transformative 

change include: 
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● Targeting technological tipping points. Investing strategically to reduce the costs of technologies 
substantially so that they reach parity with or sink below costs for incumbent, less climate-friendly 
technology options. For example, RD&D that lowers the price of new-build wind and solar becomes 
cheaper than the cost of building new gas or coal plants (BloombergNEF 2019). 

● Providing demonstration effects. Proving the effectiveness of a novel policy, climate technology or 
business model. For example, the introduction of a successful carbon trading scheme, or 
demonstration of an emerging clean technology. 

● Building institutional or technical capacity. Enhancing the skills and/or knowledge of relevant public 
and/or private actors, enabling them to pursue future climate action. For example, training to 
improve regulator capability to implement climate policies, sharing manufacturing know-how and 
equipment in place that allows construction of cost-competitive cleantech, or sharing financial 
market technical expertise to boost domestic banks' understanding of a cleantech sector and thereby 
enabling granting of loans for companies active in the sector.2 

● Building and sharing knowledge. Creating and disseminating knowledge that supports private and/or 
public actors to pursue climate actions. For example, establishing networks to share information 
about changing weather patterns to farmers, or developing scenarios of long-term low emissions 
strategies to build national consensus and support long-term policy action. 

● Supporting policy development or implementation. Supporting the development, introduction and/or 
execution of effective policies that trigger climate action and catalyze climate financing. For example, 
supporting the design of carbon taxes, or setting standards for energy-efficient technologies. 

Change can also be transformative if it helps avoid negative changes that would have similar but harmful 

implications for LCCR development. This may be particularly relevant where actions, if left unchanged, could 

push natural systems past tipping points and lead to definitive shifts away from a LCCR development 

pathway, or where unchecked investment decisions may ‘lock in’ high emissions into the future, as with 

costly and long-lasting investments in fossil fuel generation capacity. 

Climate finance has clear roles to play in supporting both immediate climate action and longer-term and far-

reaching transformative change. By supporting the types of activities and approaches that themselves are 

likely to support transformative change, climate finance can itself become transformative and support the 

types of broad and deep changes needed to achieve LCCR development. In particular, support for policy 

development, capacity building, creating and sharing knowledge, and boosting the spread of climate 

technologies through reducing costs and demonstration effects through climate finance investments is likely 

to support transformative climate action. However, there remains a clear need for approaches and climate 

finance that meets clear and immediate needs even if it is not transformative.3 Climate finance needs to 

support both immediate and transformative climate action, and needs to be strategically programmed so 

that the two uses of climate finance complement and re-enforce each other to effectively support both 

immediate climate action and the longer-term transition to a LCCR development pathway. 

This report examines how climate finance can support transformative change across eight sets of climate 

levers. These eight sets of climate levers cover government interventions that reduce emissions and build 

climate resilience both directly and indirectly. As set out in Table 3, these eight climate levers each support 

change at multiple levels of decision making. Some levers aim to support the formation of supporting 

enabling environments, including both policy and market development; others can set incentive frameworks 

and support decision-making; while others involve providing direct government support for activities to 

 
2 This action will only be transformative when the improved capacity is combined with political will and practical opportunities to deploy new 
knowledge and skills. 
3 For example, investments in flood protection projects may be required to safeguard populations and assets but offer limited spillover effects beyond 
the projects’ boundaries. 
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reduce emissions and support climate resilience. By looking at a full range of different levers that are needed 

to deliver transformative change and considering how climate finance can support each of these, climate 

finance providers can develop and apply a broader understanding of the role for climate finance.  

Table 3 Eight climate levers all support an accelerated and scaled-up response to climate change 

Climate Lever Description 

Project-based financing 

Project-based financing includes finance or related support towards projects to enable 

climate investments to go ahead, often on terms not available from private capital 

provider 

Green financial sector 

reform 

Reform in the financial sector refers to the implementation of regulations and policies that 

shift the financial sector towards catalysing low carbon, climate resilient investment in the 

real economy 

Fiscal policies 

Fiscal policies – setting taxes and adjusting spending priorities – can support climate action 

by incentivising mitigation and adaptation and by providing funding and investment 

towards these activities 

Sector policies 
Sector policies for climate action refer to regulatory standards or information provision 

policies focused on a specific sector to reduce emissions or promote resilience 

Trade policies & green 

trade 

Trade policy refers to regulations, agreements and institutions that impact imports and 

exports; in other words, the policies that create the environment in which all importing 

and exporting businesses operate 

Innovation 
Innovation, in the context of responding to climate change, relates to the development of 

new goods, services, technologies and business models that support climate action 

Carbon Markets 
Carbon markets incentivize global least-cost mitigation activities and can mobilize 

resource flows from developed to developing countries 

Climate intelligence & 

data 

Climate data is any information related to physical climate changes, emissions sources, 

emissions reduction targets and trajectories, technology development, population 

vulnerabilities, health, migration, and more 

Source: Vivid Economics  
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2 Current status of climate finance 

International public climate finance has evolved substantially since international climate negotiations and 

support started, starting from the UNFCCC entering into force in 1994. International public climate finance – 

the flows of finance from developed to developing countries to support climate action4 – increased over the 

early 2000s, then remained stable through 2007. From the mid-2000s onwards there was a parallel increase 

in carbon market funding for climate action through market-based mechanisms under the Kyoto protocol. 

However, unlike the increases in international climate finance, carbon market funding peaked in 2010 and 

decreased substantially towards and following the end of the Protocol’s first commitment period in 2012, 

with limited transaction volumes from 2015 onwards. International public climate finance increased 

alongside carbon market finance in the late 2000s, and then accelerated from 2009 onwards, with 

particularly large increases leading up to and following the negotiation of the Paris Agreement in 2015. 

Figure 1 The evolution of climate finance and carbon market flows since 2000 

 

Note: MDB and bilateral international public climate finance apportioned to mitigation and adaptation 

objectives based on the total amount of the project and the relative value of mitigation and adaptation 

finance in that project. Finance from multilateral climate funds tagged as "multiple foci" is apportioned to 

adaptation and mitigation finance based on the relative value of climate finance of each type in a given 

year. The Kyoto Protocol introduced three market-based mechanisms for the purchase of emissions 

reductions or allotted emissions units. Kyoto carbon market finance includes financial flows to selected 

countries (see Appendix for full list) for emissions credits under the Clean development mechanism 

(CDM), Joint implementation (JI) and Emissions trading (ET). 

Source: Vivid Economics, based on OECD 2018a; ODI 2019; UNEP DTU Partnership 2019; Black 2018 

However, these overall patterns in flows mask differences in how different types of climate finance have 

been used. Overall, flows of climate finance include funding from a range of sources which have been 

deployed in different ways – including both finance that has been specifically allocated to climate change, 

and more traditional development finance where climate change has been mainstreamed as an important 

element. This analysis considers two key categories of climate finance: 

 
4 Please see the Annex for more detail on how different country groups are defined for this analysis. 
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● Dedicated climate finance: Climate finance provided by specific climate institutions or from clearly 
delineated funding set aside for climate action. This funding is provided by (mostly OECD) 
governments with the explicit goal of supporting low-carbon resilient development, typically on 
concessional or grant terms, typically through specific climate funds or through specific climate 
funding pools. Prominent examples include funding channeled through the CIFs, GEF, GCF and MDB-
hosted specialized facilities, as well as specific bilateral climate funds. 

● Climate-related development finance: Development finance with climate co-benefits provided 
through traditional development institutions and approaches rather than through specific climate 
funds or funding pools. This funding is typically provided by multilateral and bilateral sources with the 
primary goal of supporting economic or social development in a climate-friendly way. This includes 
on-balance-sheet MDB financing to governments or private companies. It is usually provided at 
market or near-market terms, as well as on concessional terms for countries at earlier stages of 
economic development. 

This analysis examines the evolution of dedicated climate finance and climate-related development finance, 

with a particular focus on the evolution of flows in the run-up and following the 2015 drafting of the Paris 

Agreement. It specifically focuses on finance provided by developed countries, multilateral organizations and 

development finance institutions to developing countries. Dedicated climate finance has been key to 

leveraging additional climate-related development finance – for example, dedicated climate funds have 

motivated actors such as MDBs to shift investments made through balance sheets towards climate 

objectives. The analysis considers both overall flows, the instruments that have been used to deliver 

financing, the climate change themes that have been targeted, the allocation of support by region, and the 

levels of co-financing alongside climate finance provided for both forms of climate finance 2014 and 2017. 

This data draws on the OECD’s latest available data on bilateral and multilateral climate finance flows to 

identify overall climate finance flows, and uses the latest available tracking data from the Climate Policy 

Initiative’s international climate finance database to identify Dedicated climate finance flows.5  

Note that in the analysis in this section, the data for Climate-related development finance represents total 

flows of climate finance identified by the OECD, including dedicated climate finance from specific 

multilateral climate funds. However, given the relative size differential between climate related development 

finance and dedicated climate finance flows (which were almost twenty times larger in 2017), the patterns 

observed within the overall data are a fair proxy for the patterns for climate-related development finance 

itself. 

 

Overall climate finance flows 

Climate-related development finance has been provided at much greater volumes than dedicated climate 

finance, and has also increased much more in both absolute and relative terms since 2014. While dedicated 

climate finance increased by $1 billion from 2014 to 2017 to a total of $2.9 billion, climate-related 

development finance increased by over $10 billion over the same time period to a total of $54.5 billion. 

 
5 See the Annex for a full discussion of the climate finance flow tracking methodology applied to generate this data. 
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Figure 2 Overall flows of climate finance 

 

Source: CPI & Vivid Economics, based on CPI and OECD (2019a) data 

A majority of finance is provided through multilateral channels across both categories of climate finance, 

though a much large share is provided through bilateral organizations for climate-related development 

finance. A small volume of dedicated climate finance is provided through bilateral funds, while over two 

fifths of climate-related development finance is provided through bilateral channels. 

Figure 3 Shares of climate finance flows by channel 

 

Note: Based on cumulative climate finance flow data from 2014 to 2017 

Source: CPI & Vivid Economics, based on CPI and OECD (2019a) data 

 

Allocation of finance by instrument, theme and region 

The majority of dedicated climate finance is allocated as grant funding, whereas debt financing is more 

common for climate-related development finance – but other instruments are equally rare across both 

categories. Grant funding makes up around three fifths of dedicated climate finance but only one quarter of 

climate-related development finance, while debt financing makes up almost three quarters of climate-
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related development finance, almost twice the share of dedicated climate finance that is allocated as debt 

finance. Across both categories of finance, equity investments or other instruments are used to allocate only 

between 3% and 4% of climate finance. Debt and equity financing through dedicated climate finance are 

typically provided with high levels of concessionality, while climate-related development finance is provided 

on more variable terms – in many cases it is provided at commercial or near-commercial terms, but is also 

provided on highly concessional terms in some cases (particularly when targeting low-income countries). 

Therefore, in aggregate balance dedicated climate finance is more concessional than climate-related 

development finance. 

Figure 4 Shares of climate finance flows by instrument 

 

Note: Based on cumulative climate finance flow data from 2014 to 2017 

Source: CPI & Vivid Economics, based on CPI and OECD (2019a) data 

Both categories of climate finance have supported mitigation over adaptation in financing at a ratio of two-

and-a-half to one (2.5:1) or three to one (3:1), though dedicated climate finance has supported dual-

objective activities slightly more frequently. 

Figure 5 Shares of climate finance flows by theme 

 

Note: Based on cumulative climate finance flow data from 2014 to 2017 

Source: CPI & Vivid Economics, based on CPI and OECD (2019a) data 

The share of climate-related development finance provided to Asia is around 50% greater than the share 

from dedicated climate finance – but dedicated climate finance provides greater relative shares to Africa, 

the Americas, Oceania and Trans-Regional investments. Both categories of finance have provided similar 

relative shares of finance for Europe, while climate-related development finance has provided but greater 

relative shares of finance for the Middle East. 
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Figure 6 Shares of climate finance flows by region 

 

Note: Based on cumulative climate finance flow data from 2014 to 2017 

Source: CPI & Vivid Economics, based on CPI and OECD (2019a) data 

Climate finance flows have been concentrated among the top recipients, and shares of finance received 

have tended to be greater than the same countries’ shares of GHG emissions or adaptation investment 

needs. Table 4 and Table 5 below present the top 20 recipients of mitigation finance and adaptation finance 

from 2014 to 2017, compared to their share of developing country (non-Annex 1 recipients of OECD country 

ODA) 2015 GHG emissions and projected adaptation investment needs to 2050. In general, most of the top 

20 recipients of finance have received greater relative shares of climate finance compared to their shares of 

GHG emissions or adaptation investment needs. Exceptions include countries that have relatively higher 

levels of economic development – Brazil, Mexico, South Africa and China for mitigation finance, and India, 

Indonesia and Mexico for adaptation finance. China is a particular outlier as it received around 2% of 

mitigation finance within the set of countries but accounted for over 40% of GHG emissions in 2015. This 

suggests that the patterns of climate finance flows appear to be strongly influenced by development and/or 

poverty considerations as well as climate-related considerations. Excluding China, for both adaptation and 

mitigation finance the top recipients of finance account for more than half of finance flows (64% of 

mitigation finance, 54% of adaptation finance) but less than half of emissions (41%) or projected adaptation 

investment needs (32%). 
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Table 4 Top 20 recipients of climate mitigation finance and their relative shares of developing country emissions 

# Country Share of 

mitigation 

finance 

Share of 

emissions 

Cumulative share 

of mitigation 

finance 

Cumulative share 

of emissions 

1 India 16.1% 11.1% 16% 11% 

2 Indonesia 5.1% 3.0% 21% 14% 

3 Viet Nam 4.8% 1.1% 26% 15% 

4 Bangladesh 4.6% 0.7% 31% 16% 

5 Philippines 4.0% 0.7% 35% 17% 

6 Brazil 3.2% 4.1% 38% 21% 

7 Egypt 3.2% 1.1% 41% 22% 

8 Thailand 3.1% 1.3% 44% 23% 

9 Morocco 2.7% 0.3% 47% 23% 

10 Colombia 2.4% 0.6% 49% 24% 

11 Kenya 2.3% 0.3% 52% 24% 

12 Mexico 2.1% 2.6% 54% 27% 

13 China 1.9% 43.4% 56% 70% 

14 Iraq 1.8% 0.8% 57% 71% 

15 South Africa 1.7% 1.9% 59% 73% 

16 Tunisia 1.7% 0.1% 61% 73% 

17 Ethiopia 1.7% 0.5% 62% 74% 

18 Pakistan 1.6% 1.3% 64% 75% 

19 Uzbekistan 1.6% 0.6% 66% 76% 

20 Jordan 1.5% 0.1% 66% 84% 

Note: Mitigation finance calculated among non-Annex 1 recipients of finance recorded in the OECD DAC CRS 

database, based on cumulative 2014-2017 flow data tagged as either ‘Principal’ or ‘Significant’ in the CRS 

database. Emissions based on 2015 data from the European Commission’s Emissions Database for Global 

Atmospheric Research (EDGAR) (Crippa et al. 2019). 

Source: Vivid Economics 
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Table 5 Top 20 recipients of climate adaptation finance and their relative shares of projected adaptation 
investment needs  

# Country Share of 

adaptation 

finance 

Share of 

adaptation 

investment 

needs 

Cumulative share 

of adaptation 

finance 

Cumulative share 

of adaptation 

investment 

needs 

1 India 6.8% 14.1% 7% 14% 

2 Viet Nam 5.0% 1.8% 12% 16% 

3 Ethiopia 4.2% 0.6% 16% 17% 

4 Philippines 3.4% 1.5% 19% 18% 

5 Indonesia 3.3% 4.0% 23% 22% 

6 Bangladesh 3.2% 1.4% 26% 23% 

7 Colombia 2.9% 1.4% 29% 25% 

8 Kenya 2.7% 0.6% 31% 25% 

9 Ukraine 2.7% 0.7% 34% 26% 

10 Tunisia 2.7% 0.4% 37% 27% 

11 Jordan 2.3% 0.1% 39% 27% 

12 Senegal 2.1% 0.4% 41% 27% 

13 Sri Lanka 2.0% 0.5% 43% 28% 

14 Uganda 1.6% 0.3% 45% 28% 

15 Mexico 1.6% 3.2% 47% 31% 

16 Burkina Faso 1.6% 0.1% 48% 31% 

17 Tanzania 1.5% 0.4% 50% 32% 

18 Afghanistan 1.5% 0.2% 51% 32% 

19 Bolivia 1.5% 0.2% 53% 32% 

20 Mali 1.5% 0.2% 54% 32% 

Note: Adaptation finance calculated among non-Annex 1 recipients of finance recorded in the OECD DAC CRS 

database, based on cumulative 2014-2017 flow data tagged as either ‘Principal’ or ‘Significant’ in the CRS 

database. Adaptation investment needs based on World Bank Economics of Adaptation to Climate 

Change projections of annual investment needs from 2010 to 2050 (Crippa et al. 2019). 

Source: Vivid Economics 
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Co-financing 

Private sector co-financing has been provided at a rate of almost $25 for every $100 of public finance. In this 

analysis, co-financing refers to all private sector financial resources provided alongside or subsequent to 

public climate finance investments, and may originate from domestic or international private actors. Co-

financing data presented here applies to all climate finance – including both climate-related development 

finance and dedicated climate finance – though given the difference in scales of public finance provided 

most private co-finance will have been provided alongside climate-related development finance. At an 

aggregate level, public climate finance has secured private co-financing at a ratio of just over four to 1 

(4.3:1). Private co-financing has been provided across a wide range of investment tools, with an 

understandably greater focus on debt and equity than with public climate finance. Private co-financing has 

also focused on mitigation to a much greater degree than among public climate finance, and has focused 

more on Middle East and less on Africa, compared to both dedicated climate finance and climate-related 

development finance. 

Figure 7 Private sector co-financing  

 

 

Note: Circle areas are proportional to the ratios of public financing to private co-financing. Co-financing ratio 

data and its allocated across private instruments, themes and regions is based on 2016 and 2017 data the 

latest available from the OECD for private co-financing. 

 

Source: Vivid Economics, based on OECD (2019a) data 
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However, despite their differences, in many ways dedicated climate finance and climate-related 

development finance look surprisingly similar. Both focus on climate mitigation and have largely similar 

regional patterns. Importantly, across both categories of finance, the vast majority of finance is provided as 

grant or debt financing, with very little finance flowing through equity or other instruments. Finally, and as 

discussed further in section 3, both currently focus heavily in providing support for individual projects or 

programmes; a key argument of this paper is that such project/program-based financing should be 

complemented by policy-based financing , especially within dedicated climate finance, to support the step 

change in climate action needed to meet global climate goals. While some leading providers of climate 

finance have demonstrated action to increase emphasis on policy-based financing, this is not currently 

standard practice.  
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3 Building blocks of transformative climate finance 

To accelerate progress towards achieving LCCR development, climate finance volumes and flows will require 

a renewed focus on supporting transformative climate action. The urgency of shifting financial flows and 

policy towards greater alignment with both national and global climate action ambitions implies that 

international climate finance need to be continuously monitored, evaluated and rethought to ensure 

maximum impact and alignment. To date, climate finance has delivered tangible impacts, albeit primarily at 

the project level and with predominantly limited intentional targeting of or impact on creating a broader 

domestic enabling environment that can produce the structural shifts in financial flows, policy, innovation 

and other elements that are required for a comprehensive shift towards a low carbon, climate resilient 

development pathway. Recasting approaches to climate finance will on the one hand require rethinking the 

end goals of climate finance flows, while on the other hand requiring a broadening of focus on how climate 

financing instruments are used. 

The sets of eight climate levers discussed above can deliver emissions reductions and build climate resilience 

by creating an enabling policy environment, improving decision-making and directly supporting mitigation 

and adaptation activities. This chapter explores what the desirable end goals of climate finance flows are and 

how these end goals can be supported with a broad suite of different climate finance instruments.  

The eight climate levers each support change at multiple levels of decision making. Some levers aim to 

support the formation of supporting enabling environments, including both policy and market development; 

others can set incentive frameworks and support decision-making; and some can provide direct support for 

activities to reduce emissions and support climate resilience. Each of the climate levers that can be targeted 

by climate finance is explored in detail in subsequent sections. Each section includes: 

● Details on the rationale for and potential climate benefits from each climate lever area; 

● The different policy and support options available to deliver the climate lever; 

● Barriers to delivering action through these policy approaches or tools; and, 

● An assessment of the potential role and relevance of a range of climate finance instruments to 
support the climate lever, including good practices and examples of real-world use cases. 

This assessment confirms that a range of widely used, as well as currently less-used, climate finance 

instruments are needed to support transformative climate action. These finance instruments include 

approaches that are well known, particularly grants to support investments and climate projects, and 

instruments that have been less frequently used, including blended finance approaches. However, even 

widely used instruments may need to be deployed in new ways to support transformative change. Table 6 

sets out nine different climate finance instruments considered in this analysis. 
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Table 6 This framework classifies climate finance into nine categories of instruments to support climate action 

Climate finance instruments Description 

Investment 

financing 

Equity 

The provision of public finance in the form of equity stake/shareholder 

investment to support an enterprise or one of a series of discrete projects. 

Typically provided on terms not available from private capital providers and often 

intended to mobilize private capital. 

Investment 

loans 

The provision of public finance in the form of loans to government projects, an 

enterprise or a series of discrete projects. Typically provided on terms not 

available from private capital providers and often with the intention of mobilizing 

private capital. 

Investment 

grants 

The provision of public finance in the form of cash, goods or services, for which 

no repayment is required. May be used to support government projects, 

infrastructure or the provision of goods/services in the private sector (e.g. 

enterprise support), public sector (e.g. infrastructure investment), or civil 

society/academic sectors (e.g. climate services provision). 

Guarantees 

The provision of support by a public actor to transfer certain risks from investors 

or national governments to the public actor. Guarantees can help recipients 

manage financing, policy or climate physical risks that they cannot absorb. 

Intermediated 

financing 

The provision of financial support through intermediaries such as banks, 

microfinance institutions or other actors, rather than providing funding to end 

recipients directly. Examples include credit lines or fund capitalisation for re-

granting/investing.  

Results-based financing 

The provision of funds to a recipient is linked to the achievement and 

independent verification of a pre-agreed set of results from an investment or 

policy. This includes prizes and competitions and payments for investment and 

policy outcomes. 

Policy-based financing 

The provision of public finance conditional on the borrower fulfilling their policy 

commitments. Such public finance is typically fungible in the borrower’s budget 

(budget support). 

Trade finance 

The provision of finance to bridge the gap in time between import payment and 

export receipt of payment, mitigating risk on the part of both the buyer and the 

seller by providing credit, payment guarantees and/or insurance for transactions. 

This typically takes the form of credit for either buyers or sellers between 

companies, or a bank intermediated guarantee. 

Technical assistance 

The provision of finance in the form of grants or non-financial assistance provided 

by specialists, to finance or provide support in the form of information sharing, 

expertise, skills training, knowledge/best practice sharing or other consultation 

services. 

Source: Vivid Economics 



 

Transformative Climate Finance 

 23 

Most climate finance instruments can be used to support transformative change across a range of climate 

levers. While each instrument offers different relevance and will be deployed in different ways across 

different areas, there are a number of patterns and common findings: 

● Investment instruments have broad potential beyond just immediate investment opportunities. 
Investment financing instruments are particularly relevant for direct project-based financing, but also 
offer opportunities to deliver broader action by supporting the creation of new intelligence tools or 
innovation to support increased action, and by supporting a wide range of policy reforms. 

● Technical assistance is an unequivocally crucial instrument to support climate action. Indeed, the 
combined impact of technical assistance and direct financial support may be multiplicative rather 
than additive, as it ensures that financial support is adequately embedded in national action, reaches 
its full potential to be effective, and therefore can be scaled up and replicated beyond a single 
project. 

● Results-based financing can support multiple climate levers by supporting direct action, incentivizing 
new approaches, and laying the ground for carbon pricing. RBF is a proven effective tool to support a 
programme of changes that cuts across multiple climate levers. Within projects and programmes, an 
approach of unlocking financing upon achievement of pre-agreed results can be effectively linked to 
creating policy and incentive frameworks with a far greater reach than enabling immediate 
investments within that project or programme. 

● Policy-based financing and trade financing tend to have a narrower focus on certain climate levers, 
but has the potential to be geared towards new areas and support action in policy areas where it has 
not yet broadly been applied. 

Table 7 below summarizes each transformative climate lever. This includes the rationale for action in each 

area, the approaches that can be taken within each area, the barriers to implementing this lever in 

developing countries, and how climate finance can be used to address these barriers and support climate 

action. Please see full details on approaches for each transformative climate lever in sections A through H. 
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Table 7 Summary of transformative climate levers and relevant climate finance instruments 

Climate Lever Rationale & Impact Main Interventions Barriers to Action Key Climate Finance Instruments 

Project-Based 

Financing 

● Supports investments that deliver 
immediate climate benefits 

● Demonstrates commercial viability of 
green products/markets 

● Supports transformational climate 
action by catalyzing systemic change 

● Offers substantial health, economic 
and development co-benefits 

● Invest in projects that are under-
provided by the private sector 

● Blend finance to manage risks or 
adjust returns to enable private 
investment flows 

● Demonstrate opportunities in short-
term public investment and bring 
down costs to enable private finance 

● Hard capital constraints 
● Limited capacities to deliver project-

based investment effectively  
● Perceived conflict with national 

development priorities 
● Concerns about distorting markets 

● Investment financing for de-risking, 
crowding in other funding and for 
building markets 

● Technical Assistance for enabling 
project-level investment 

Financial Sector 

Reform 

● Facilitates allocation of resources at 
scale  

● Avoids large-scale value destruction 
and system wide instability 

● Drives transformative change to 
make LCCR investments the standard 

● Improve reporting and management 
of climate risks 

● Incorporate climate and 
sustainability into regulatory 
processes and financial institution 
management duties 

● Define and regulate green assets  
● Provide incentives for green 

investment assets through (co-) 
investment and risk sharing 

● Resource constraints to provide 
public finance or to allocate capital 
towards Green Investment Banks 
(GIBs) 

● Limited institutional and technical 
capacity in governance 

● Pushback from domestic financial 
market actors 

● Perceived conflict with national 
development priorities 

● Technical Assistance for improving 
governance, institutional capacity 
and expertise 

● Investment financing for 
incentivizing investment and 
strengthening national green finance 
capacity 

Fiscal Policy ● Adjusts incentives for near-term 
mitigation action and long-term 
green investment and low-carbon 
development 

● Offsets inefficient behavioral 
responses created by other climate 
policies 

● Reform subsidies and taxes to create 
incentives for climate action 

● Introduce carbon taxes 
● Use revenue-neutral ‘feebates’ 
● Green public procurement and 

government investment 
● Integrate climate into fiscal planning 

processes 

● Concerns about reducing 
international competitiveness 

● Potential increased costs 
● Potential undesirable costs for 

vulnerable groups 
● Challenges accessing affordable 

capital or hard capital constraints 

● Policy-based financing for supporting 
the development of fiscal policies 

● Technical Assistance for addressing 
knowledge and capacity gaps 
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Climate Lever Rationale & Impact Main Interventions Barriers to Action Key Climate Finance Instruments 

Sector Policies ● Provides better information on the 
benefits or costs of alternative LCCR 
goods and services 

● Supports complementary 
investments to enhance LCCR 
technology uptake 

● Locks in emissions standards, making 
them part of long-lasting 
infrastructure 

● Helps reduce the transition impact 
on affected groups  

● Better information on LCCR 
alternatives 

● Complementary technology 
investment 

● Locked-in emissions standards 

● Limited resources and hard capital 
constraints  

● Information gaps 
● Low institutional capacity to 

implement and enforce sectoral 
regulatory policies 

● Industry concerns about higher costs 
and international competitiveness 
impacts 

● Policy-based financing for creating 
incentives for policy introduction 
and overcome capacity barriers 

● Technical Assistance for knowledge 
sharing on technical policy 
development 

Trade Policy & 

Green Trade 

● Reduces the cost and increases the 
availability of LCCR goods and 
services 

● Facilitates LCCR technology transfer 
● Incentivizes international 

cooperation on climate 
● Incentivizes increased prioritization 

of domestic climate policy 

● Trade liberalization for LCCR goods 
and services 

● Leveraging trade policies and 
agreements for increased climate 
ambition 

● Border carbon adjustments 
 

● Revenue reduction from import 
tariffs 

● Insufficient infrastructure to 
capitalize on the gains from LCCR 
trade  

● Technical and political challenges of 
designing adjustment instruments 
and leveraging trade policies 

● Political opposition to liberalizing 
trade 

● Trade finance for supporting trade in 
LCCR goods and services 

● Technical Assistance for developing 
climate-friendly trade policy and 
navigating WTO regulations 

● Policy-based financing for both trade 
liberalization policy and joining 
climate-friendly trade agreements 

Innovation ● Reduces the costs of climate change 
mitigation and adaptation  

● Supports transformative change 
across a range of sectors 

● Supports economic growth, job 
creation and higher productivity in 
specific sectors 

● Public funding for basic research  
● Grants and concessional finance to 

private sector activity 
● R&D tax credits 
● Policies that build capacity in the 

innovation ecosystem 
● Technology transfer policies 
● Innovation-oriented intellectual 

property rights regimes 
● Innovation prizes 
● Green procurement schemes 
● International RD&D partnerships 

● Limited resources and hard capital 
constraints 

● Uncertainty regarding payoffs from 
innovation support policies 

● Limited capacity to implement 
innovation policies and to develop 
the broader ecosystem 

● Lack of an established constituency 
pressing for innovation support 

● Investment Financing for supporting 
high-risk innovation 

● Technical Assistance for early-stage 
innovation  
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Climate Lever Rationale & Impact Main Interventions Barriers to Action Key Climate Finance Instruments 

Carbon Markets ● Provides an efficient, cost-effective 
and flexible way to manage the 
unpriced costs of carbon 

● Supports substantial mitigation in 
the near term 

● Helps steer the economy towards 
long term transformative change 

● Establishing domestic carbon 
markets: emissions trading systems, 
carbon offset mechanism 

● Linking markets internationally 

● Concerns about slowing economic 
development 

● Potential undesirable costs for 
vulnerable groups 

● Uncertainty around carbon prices 
and marketplace functioning 

● Uncertainty around delivery of a 
compliance asset under an offset 
mechanism 

● Resistance to international linking in 
low-price jurisdictions 

● Results-based financing for 
supporting development of carbon 
markets and incentivizing the 
adoption of carbon pricing policies 

● Technical Assistance for establishing 
and linking of carbon markets 

● Investment financing to reduce risks 
in developing offset programs and 
trading offset credits 

Climate 

Intelligence & 

Data 

● Informs immediate responses and 
long-term actions for mitigation and 
adaptation 

● Provides climate information to 
investors or project developers 

● Supports long-term investment and 
risk management for adaptation to 
climate change 

● Provides intelligence to support just 
transition approaches 

● Provide tools and data to support 
just transition approaches 

● Long-term planning tools to support 
public sector transition planning 

● Policy and regulatory risk 
information to support private 
sector transition actions 

● Disaster risk management tools to 
support public management of 
physical risk  

● Localized climate impacts and 
opportunities data to address private 
sector physical risk 

● Difficulty collecting climate data and 
developing intelligence tools 

● Unavailability of climate data, or of 
poor quality in certain regions 

● Limited confidence in the accuracy 
of climate data and intelligence 

● Uncertain policy response to climate 
change 

● Investor doubts on the value of 
incorporating climate or ESG into 
decision-making  

● Technical assistance for building 
capacity in measuring and using 
climate data 

Source: Vivid Economics
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A. Project-based financing 

A.1. Benefits from project-based financing 

Project-based financing includes finance or related support towards specific projects or investments, often 

on terms not available from private capital providers. Project-based financing can support individual 

investments or agendas, but, as explained in more detail below, can also lead to transformative climate 

action by supporting systemic changes at national, regional, and global levels. Project-based financing refers 

to funding provided directly to investments and to related financing support that enables investments. 

Financing can be provided in the form of loans, equity, grants, guarantees or other financial instruments, and 

may also include discounts on interest rates, longer loan maturity, and subordinated positions (meaning it 

ranks below other loans or securities with regard to claims on assets or earnings). Finance may be provided 

on terms that are not available from private capital providers, or on market terms where public provision of 

investment capital reassures other investors (co-investors in projects, or investors in similar projects), while 

financing support typically includes technical assistance in developing projects or structuring investments. 

Project-based financing may provide full investment into projects providing 100% of capital required, 

provided either by domestic public actors (national governments or international public actors (bilateral 

development partners, multilateral organizations or multilateral climate funds) or provide co-investment 

alongside other investors. Co-investment partners may include a range of different actors: domestic public 

actors (such as national development banks), international public banks (such as development finance 

institutions), domestic private actors (such as national commercial banks) or international private actors 

(such as investment funds or impact investors). 

Project-based financing refers to funds directed to individual projects or groups of projects that are part of a 

program. Project-based financing is directed at one-off operations that have certain objectives. Where this 

type of finance is provided to a bundle of related climate projects that are managed in a co-ordinated 

manner, which can provide benefits that are available only when the projects are managed in groups (UNDP 

2016), this is commonly referred to as ‘program-based financing’. In this chapter, project-based financing 

refers to both project- and program-based financing unless explicitly indicated otherwise. 

Project-based financing can provide public good investments or facilitate private investment. Project-based 

financing may be provided to support climate public goods, including investments that would not be 

provided or would be underprovided by the private sector, such as infrastructure to provide climate 

resilience. It may also be structured to promote private sector climate investment, either through blended 

finance that enables private investment, for example through co-investment or the use of guarantees or 

other risk-management instruments, or through strategic investment that promote private sector 

development and future investment, such as by demonstrating the commerciality of sectors with high 

perceived investment risk or by investing in technologies that may reduce the costs or risks of subsequent 

private investments. 

Project-based financing is different from other climate levers discussed in these chapters, as it focuses on 

delivering direct support for climate investments. Most other climate levers focus on setting policies or 

frameworks to support transformative change. However, project-based financing involves direct support for 

climate investments themselves, through investment and related financing support for assets or projects. 
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A.1.1. Why is project-based financing needed? 

Project-based financing can support investments that deliver immediate climate benefits, both for mitigation 

and adaptation, by helping to overcome key barriers to near-term mitigation and adaptation projects. 

Financing for projects can be restricted or limited due to a number of barriers, particularly that climate 

projects may be higher cost than alternative mainstream or ‘brown’ projects, a lack of information on the 

climate benefits and climate costs of different investments, difficulties faced by project sponsors or other 

investors in managing the risks associated with projects, and insufficient green project development. 

International project-based financing can also help deliver climate action when national governments are 

unable to finance investments given budget constraints and competing development priorities. By 

addressing one or more of these constraints, project-based financing can provide the investment needed to 

deliver substantial near-term benefits. 

By helping to overcome these challenges or by directly providing investment into climate projects, project-

based financing can support near-term mitigation and adaptation climate action. Project-based financing can 

be applied in a wide range of contexts, depending on what the specific mitigation and adaptation 

requirements and opportunities are. In addition, when blended with private capital, project-based financing 

can tackle (perceived) risks and move investors to provide long-term financing to future projects (IFC 2018a). 

As a result, project-based financing has been an important vehicle for delivering climate action in developing 

countries, especially as it can facilitate mobilisation of commercial capital towards sustainable development 

(OECD DAC 2018). 

In addition to providing near-term benefits, project-based financing can also support transformative climate 

action by catalysing systemic change consistent with  long-term pathways to ambitious climate action. 

Project-based financing has the potential to deliver transformative changes when it supports or leads to 

systemic changes at national, regional, and global levels, or by shifting sectors and economies towards long 

term investment pathways that are aligned with ambitious climate action. In the near term, transformative 

project-based financing may include demonstrating the commercial viability of certain interventions, 

introducing or demonstrating the viability of new technologies to markets which can be adopted by other 

players, unlocking private climate finance flows by strategically targeting barriers to investment, overcoming 

network ‘lock-in’ effects so as to create a rationale for private investment, and by moving technologies or 

sectors towards private commerciality by investing in projects that bring down costs of technologies and 

improve wider risk-return calculations(WRI 2017, World Bank Group 2018). Recent evaluations suggest that 

project-based financing often needs to be accompanied by multi-sectoral and multi-stakeholder investment 

planning and regulatory and policy support to deliver systemic change(ICF 2018). In the longer term, 

transformative project-based financing should also look beyond the boundaries of individual-level 

investments to ensure alignment with, and support the transition towards, long-term climate action 

pathways. However, not all project-by-project climate finance will, or indeed, should, be programmed or 

evaluated against the delivery of transformative outcomes; a significant proportion of project-by-project 

climate finance, especially climate-related development finance, can still be valuable even though its 

objectives are less ambitious.  

There is a risk that project-based financing can distort local capital markets. In supporting the evolution of 

nascent markets through project-based financing, there is a risk of market distortion. As project-based 

climate finance often provides finance on terms that are not available from private capital providers, it can 

crowd out domestic finance and local investors, and weaken the long-term capacity of the local market. To 

avoid this, project-based financing should abide by the principle of additionality, which means that the 

finance is deployed only for use where commercial finance is not currently available for the desired 

outcomes, and focus explicitly on crowding-in financing from commercial sources. Furthermore, it should 

support local development priorities and ensure consistency with the aim of local financial market 
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development. Furthermore, as a sound enabling environment is vital for mobilizing private investment, 

market expansion and scale-up, project-based financing should complement regulatory reform efforts (IFC 

2018a). 

Climate mitigation and adaptation projects have the potential to offer substantial health, economic and 

development co-benefits. Many climate mitigation projects bring benefits beyond market rewards to 

participants, such as aggregate energy security, cleaner air, and protection of ecosystems (Stern 2015). 

Mitigation projects can improve local air quality, which has many associated health benefits, as well as crop 

quality improvement (EU Climate Policy Info Hub, n.d.). Furthermore, firm-level investment in energy-

efficient technologies and increased firm-level productivity can lead to increased economic activity and 

overall increased output and employment. Adaptation projects can provide a ‘triple dividend’: apart from 

directly reducing risks of climate events, they also stimulate economic activity by reducing the background 

risk of a climate event taking place (which impacts firms’ and households’ present-day decisions), and 

produce development co-benefits (ODI 2015). Furthermore, projects with a focus on land or water can help 

prevent negative land cover change, the loss of net primary productivity and the loss of soil organic carbon 

(United Nations 2019). 

Project-based financing can support a just transition, especially when provided in line with safeguard 

assessments or investment frameworks. Project-based financing can help create new economic 

opportunities by investing in new technologies and emerging sectors. While individual investments 

themselves may not be aligned with just transition goals the risks associated with individual investments are 

in general lower than those associated with broader policy actions. Project-based financing from 

international public investors also typically includes safeguards to manage risks of negative impacts. This 

approach could also be combined with an investment framework approach that promotes the creation of 

decent jobs and takes social impacts of investments into account, by understanding the broader impacts or 

project-based financing investment, by selecting for investments that support a just transition, and by 

considering programmes to offset or manage any negative impacts. This may include anticipating and 

managing impacts on employment, adequate and sustainable social protection for job losses and 

displacement, and skills development and social dialogue (ILO 2015). 

 

A.2. Project-based financing interventions to support climate action 

This section considers the different approaches to providing project-based financing, which may include 

direct (international or domestic) public investment or co-investment with private actors. These approaches 

support climate action through the provision of public finance where the private sector is not suited to invest 

in ‘public good’ climate projects or where it finds the risk-return profiles of such investments less attractive 

than alternatives, and through the strategic use of public finance to build markets and pave the way for 

private finance and help create sustainable long-term private climate investment flows. 

 

A.2.1. Investing in projects that are under-provided by the private sector 

Public project-based financing can support ‘public good’ projects that would be under-provided by the 

private sector. In some cases, the private sector may not invest or under-invest in projects that provide 

climate benefits because they cannot be recompensed for all the benefits the projects provide. When 

environmental externality costs associated with greenhouse gas emissions from investments or actions are 

not internalized by firms and consumers making production and consumption decisions, private investment 

will under-provide these investments relative to the social optimum. For example, adaptation projects that 

provide benefits to a broad population, mitigation projects where there is no system in place to value 
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emissions reductions, or investment in public infrastructure that supports further mitigation action such as 

electricity transmission and distribution systems are all likely to be under-provided by private investment. 

Under-investment can also reflect the greater risks and relative costs associated with high-impact climate 

projects or informational barriers. For example, private financial institutions investing in renewable energy 

projects may not be well positioned to manage the risks associated with changes in energy regulations and 

tariffs arising from policy changes. In general, the allocation of risk to those best placed to manage them is 

pivotal to reducing the cost of funding climate investments (OECD 2016b). As climate adaptation and (some) 

mitigation projects often lack a long, proven track record, they continue to be perceived as high-risk by 

sponsors and or financiers, even when actual risks would be manageable, resulting in the under-provision of 

investment capital. In addition, lack of knowledge about climate mitigation and adaptation options can hold 

back finance. There can also be challenges in establishing a pipeline of climate mitigation and adaptation 

projects that are mature enough for investment. 

Broader barriers to project development can hold back the delivery of climate benefits in the near term. If 

effective networks are not in place, negative network externalities hamper economies of scale for all 

network users. If initial investments are not made, complementary investments are not worthwhile, but 

because those complementary investments are not there, the initial investments are also not attractive, 

creating a lock in effect. For example, for electric vehicles a larger user base is needed in order for 

investment in more charging stations to pay off, but if charging stations are not in place, users will not be 

interested in buying an electric vehicle. 

In these situations, public project-based financing can support climate action and would not crowd out 

private investment. Public project-based financing may also be valuable in cases where there are long-term 

consequences to a lack of public action, for example through a path dependency or lock-in effect where 

private investment on its own may put countries onto a high-emissions path or create lasting exposure to 

climate risks. Public funds may be provided through investment instruments and the use of technical 

assistance. This funding may be provided by either domestic or international public actors as sole investors 

or may be provided as co-investment alongside domestic or international public sector investors. 

 

A.2.2. Blended finance to manage risks or adjust returns to enable private investment flows 

Where private investments are not commercially viable due to high risks or non-commercial returns, 

targeted blended finance provided by governments can unlock private investment in climate projects. The 

careful use of public finance can address barriers that restrict private investment, by helping to manage risks 

or increase potential returns from projects. This financial support can deliver both near term climate 

mitigation and/or adaptation benefits, and also support longer-term transformative change in climate 

investment markets. Blended finance involving (domestic or international) public financing as co-investment 

to domestic or international private sector investors can be used to address barriers including misaligned 

risk-return profiles for projects by managing risks through tools such as performance guarantees or first-loss 

investments or can augment returns through the appropriate use of low-cost debt or equity or guarantees of 

returns. 

 

A.2.3. Short-term public investment to demonstrate opportunities and bring down costs to enable private 
finance 

In cases where limited information is holding back private investment or the creation of markets, project-

based financing on commercial terms can help jump-start private sector activity. In cases where investments 

would be privately commercially viable but where investors perceive high risks or are unaware of 
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opportunities to commercialize projects and their return profile, markets may be underdeveloped. By 

providing time-limited investment to these types of projects, project-based financing can create a 

demonstration effect that sparks private activity in a sector, or spurs the creation of networks that make 

investment cases viable. 

Where technologies face actual – rather than just perceived – cost barriers, strategic public investment to 

help advance technology development and bring down costs over time can also enable future broad private 

investment. Public project-based financing can be applied to invest in projects that are not currently feasible 

for private investors but where investments can bring down broader costs of technologies. Through iterative 

investments that reduce technology costs, project-based financing can improve wider risk-return 

calculations over time, helping to address the cost gap that limits private investment and moving 

technologies or sectors towards full private commerciality. 

In both cases, project-based financing can be provided in a range of structures. This may include direct, full 

investment by either domestic or international public actors, or co-investment with domestic or 

international investors from both the public and the private sectors. 

 

A.3. Barriers to implementing project-based financing interventions 

Despite the benefits identified from project-based financing, there remain a number of barriers that help to 

explain why there is sometimes limited domestic public investment or limited private sector action to 

provide these investments. 

Income and access to finance 

Project-based financing among developing countries’ public and private sectors is likely to be limited by 

challenges accessing affordable capital or by hard capital constraints. In many cases, sovereigns may face 

resource constraints. This is particularly true for low income countries (LICs) with low credit ratings, who 

often struggle with large external debts (IMF 2019c). In this context, countries may be reluctant to invest 

scarce capital in climate projects, especially given demands for expenditure in other areas of the economy or 

on social programmes. Private actors in developing markets may also face limited availability to capital on 

domestic or international debt or capital markets, due to thin markets in developing countries, or high rates 

of interest or project terms associated with finance that make investment untenable. International private 

project-based financing may face exchange rate risks and political risks, in many cases at prohibitive levels. 

Information and uncertainty 

A lack of knowledge about climate impacts, technology development, and the costs and benefits of 

investments all hold back both public and private project-based financing. Uncertainty around climate 

impacts, particularly at localized levels, and around climate mitigation and adaptation technologies can all 

hinder project-level investment. For example, mitigation investments may face uncertain payoffs due to, for 

example, the costs of competing low-carbon technologies or future climate policy development. Adaptation 

investments also face uncertain payoffs due to uncertainties surrounding the timing and magnitude of 

climate impacts. These barriers may be particularly acute for public and private investors in developing 

countries with limited access to climate intelligence and data, but also limit investment from international 

private sector which may face challenges accessing high quality information about potential investment 

markets. Additionally, for governments with relatively few resources or strong budget constraints, these 

uncertainties compound the first barrier, making it even more unattractive to invest in project-level 

financing. 
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Institutional capacity 

Capacities to develop and deliver project-based investment effectively are often missing among public and 

private investors and project developers. Domestic and international investors and developers may both lack 

knowledge around the suitable engineering solutions to climate challenges, and may also be unable to 

access climate information or to integrate climate information into project design. Project-based investment 

may also be limited by a lack of investable projects, due to capacity shortfalls in developing projects and in 

identifying climate mitigation and adaptation projects that are mature enough for investment. Even for 

those investors that have developed capacity to identify and evaluate green investment opportunities, the 

pipeline of commercially viable and bankable projects in developing countries is often not evident to 

investors or simply insufficient (IRENA 2016). This may further reduce investors’ willingness to build the 

internal capacity to provide project-based financing. Finally, the domestic public sector in developing 

countries may not be familiar or confident with using financial tools, instruments and processes to engage 

the private sector in climate projects, for example through blended finance approaches. 

Support for incumbent approaches 

There may be concerns about allocating public funding for climate investments where this is seen as 

conflicting with national development priorities, and due to concerns about distorting markets. Climate 

projects may be opposed within governments or by other actors due to potential impacts on national 

development priorities. For example, investments in low-carbon energy may increases energy prices in the 

near term and may result in job losses. Investments into low-carbon energy at the expense of fossil fuel 

investments may also be perceived as preventing the exploitation of an indigenous resource that could 

substantially boost economic development. This opposition may come from within governments, and also 

extend to state owned enterprises, such as electricity or energy utilities or network managers, labor unions 

and fossil fuel energy stakeholders. Different actors within governments may also have different views on 

the relative importance or priority of spending public funds on climate projects, relative to broader 

development or infrastructure projects. Additionally, some public actors may then oppose public project-

based financing on the grounds that it may crowd out private capital provision and hence limit private 

financial sector development. 

 

A.4. Climate finance for project-based financing 

A range of climate finance instruments can be used to support project-financing, particularly instruments 

supporting access to finance. Table 8 summarizes the range of climate finance instruments that can be used 

to support climate action through project-based financing. 

Table 8 Relevant climate finance instruments for project-based financing 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity Strongly relevant for enabling co-investment by bearing risk and for building markets 

Investment 
loans Strongly relevant for delivering immediate climate benefits 

Investment 
grants 

Strongly relevant for supporting projects providing non-monetizable public benefits and 
early-stage project 



 

Transformative Climate Finance 

 33 

Climate finance instruments 
Relevance 

Finance type Instrument 

Guarantees Strongly relevant to support mobilisation of co-investment 

Intermediated 
financing 

Strongly relevant to reach SMEs and households that otherwise face financial access 
barriers 

Results-based 
financing – Relevant for supporting action and market development 

Policy-based 
financing – – 

Trade finance – – 

Technical 
assistance 

– Strongly relevant for enabling project-level investment 

Source: Vivid Economics 

A wide range of investment financing and other climate finance instruments can be deployed to support 

project-based financing. These instruments can be used to support private sector investment or domestic 

public sector investment, or be used by international public actors to provide project-based financing 

directly. The suitability and use of each relevant instrument is described in greater detail below, including: 

● How each instrument can support project-based financing and climate action; 

● Lessons learned or good practices in using the instrument to support project-based financing; 

● Examples of how the instrument has been used to support project-based financing. 

A range of investment financing instruments can be used to overcome capital constraints and de-risk 

project-based financing for climate action. International public investors continue to play an important role 

in financing countries’ infrastructure projects, and climate-related infrastructure in particular (OECD 2015c). 

International public providers of climate finance can offer investment instruments to the national 

governments on more attractive terms than are available from capital markets, and can also provide finance 

directly to the private sector to reduce the pressure from resource constrained governments who would 

otherwise not be able to provide concessional finance needed to enable action. When used strategically, this 

finance in turn can enhance the possibility of crowding in private finance. 

Across all investment-financing instruments, to maximize the transformative impact of project-based 

financing investments, international public actors need to prioritize areas of intervention and identify 

relevant market barriers so they can tailor their approach. As public funds are limited, the efficient use and 

allocation of this funding is important. A recent study on adaptation investment barriers based on 28 case 

studies in developing economies identified 5 steps to effectively use public funds for project-based financing 

along the lines of the market imperfections it is aiming to to address (Figure 8). 
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Figure 8 Steps for the assessment of investment criteria of public funds 

 

Source: UNEP (2016) 

Effective project selection further includes the use of climate metrics, ideally derived from country specific 

long-term resilient low-carbon pathways. For mitigation the relevant metric is the long-term mitigation 

potential of a project or program. This is different from simply evaluating the emission reduction potential 

from a project within its boundaries relative to a business-as-usual baseline, as it should also include the 

transformative potential of the project over time. For example, investing in an electric bus fleet might 

achieve fewer emission reductions than investing the same amount in landfill gas to power, but the former 

might catalyze electrification of the overall transport sector, delivering a greater long-term mitigation 

benefit. Investors can apply frameworks to consider the contributions of investments in a consistent manner. 

For example, the World Bank’s framework for the strategic use of climate finance to maximize climate action 

considers different investment opportunities based on their ambition in supporting national and 

international climate goals and their transformative potential in addressing barriers to long-term change, 

and also considers the level of barriers that the investment faces to determine an appropriate level of 

concessionality when providing project-level financing. 

 

A.4.1. Equity 

In addition to providing capital to support investment, equity investments can further support climate action 

by enabling co-financing from more risk-averse investors. Equity investments may be particularly valuable for 

early stage enterprises to provide growth capital to help supported enterprises harness climate investment 

opportunities. Equity can also de-risk project-based financing by donors participating in the project through 

shareholding (ordinary, preference, or redeemable preference shares) or underwriting of share issues by 

public or private companies. Providing equity investments into projects can also enable lenders to provide 

debt capital as their position is more protected due the presence of the equity investor – and this effect is 

even stronger if equity is provided on first loss terms, where the equity investor agrees to bear initial losses 

up to a set value. In addition to direct mobilisation of additional financing, by demonstrating successful 

investment concepts or markets, equity investment is a key instrument to support market transformation by 

paving the way for private investment capital to step in to support future investment in similar areas. 
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Equity investments have been less common than other investment tools but have supported climate action 

in a range of cases – and particularly in less developed financial markets. For example, the European 

Commission provided a project-based equity investment into the Lake Turkana Wind Power project in Kenya 

through the Africa Infrastructure Trust Fund. The EC’s equity share was provided at below-market rates and 

on subordinated terms, supporting senior debt financing from the EIB and commercial lenders. An OECD 

summary of the project notes that the EC equity financing re-balanced the risk-return relationship for the 

project and boosted commercial investor confidence enough that it make the investment viable(OECD 

2018c). Equity has similarly been used by the Asian Development Bank and the Clean Technology Fund to 

demonstrate the commercial viability of off-gird renewable energy investments in India(OECD 2018c).The 

UK-funded Climate Public Private Partnership (CP3) program provided £110 million in equity financing to two 

private equity funds alongside international partners, which then provided project-based equity financing for 

climate projects. A mid-term evaluation of CP3 identified that the model is providing value in addressing 

investment barriers in markets where there is less private sector interest while delivering climate benefits 

and providing value for money for the UK government. However, the evaluation also noted that the 

investment strategy needs to be flexible to adjust which markets are targeted so as to enable investors to 

move out of some markets (especially India and China) as national capital markets become more mature 

(Climate Policy Initiative and LTS International 2018). 

 

A.4.2. Investment loans 

Investment loans have been the most common form of project-based financing – and indeed the most 

common form of climate finance broadly – reflecting their flexibility in supporting a wide range of projects 

on a wide range of terms. Loans can be structured with a high degree of flexibility to provide loan profiles 

that match client and project needs, based on the expected cash flow of the project and the ability to pay-

back over time. The terms of loans can also offer a greater or lesser degree of concessionality versus market 

interest rates. Loans can therefore support investment by enabling projects, and by providing liquidity in 

markets where capital is functionally not available to climate projects from local lenders due to excessively 

high interest rates. For example, the IFC and the Inter-American Development Bank (IADB) have provided 

multiple anchor investments into renewable energy projects like the Ventosa Wind Farm in Mexico; the 

investment included $22m of IFC funds blended with $15m of concessional loans from the Clean Technology 

Fund. The blended financing increased the total leverage of the project, providing liquidity while also having 

a strong market demonstration effect for the domestic wind sector, thus catalyzing debt financing for wind 

projects in Mexico (IFC 2014). 

Loan instruments like refinancing can also support the creation of effective networks. Within refinancing 

schemes, the existing debt obligation is replaced with another debt obligation under different terms. The 

availability of refinancing for climate projects can make it more likely that investor make initial equity and 

debt investments, as otherwise barriers to exiting investments also serves as a barrier to entry. For example, 

in the RERED program in Bangladesh, more than 650,000 new connections to the power grid were realized 

and over 2 million solar home systems were installed in remote rural areas. The project-based financing was 

supplied within a refinancing scheme, which supported a mature microfinance market in which a pre-existing 

network of competitive microfinance institutions could leverage and develop their relationships with clients 

in rural areas to whom they could offer an additional service (World Bank 2017). 

 

A.4.3. Investment grants 

Grants are well suited for projects that have a high priority and face high market barriers. In the context of 

scarce concessional resources, a grant element should be tailored to the barriers that the private sector or a 
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government cannot overcome without support. A high-priority program or project that faces high market 

barriers such as a lack of finance, a failure to price in environmental externalities or simply sovereign hard 

finance constraints may be well suited for a larger grant element (World Bank Group 2018b). In addition, 

project grants address the failure to price-in environmental externalities. By providing grants that reward 

projects or programs based on the value of the GHG benefits they generate, positive externalities realized by 

mitigation projects can be internalized. A similar logic applies to the externalities from adaptation projects. 

This will improve the return from the investors’ perspective and could bring it closer to the true value 

(“social rate of return”) of the mitigation or adaptation activity (UNEP 2016). 

By focusing explicitly on projects that provide critical infrastructure with particular finance gaps, grants can 

address access to finance barriers. Grants are appropriate if there is no private and public domestic financing 

alternative, and the project responds to an immediate need or prevents the loss of opportunity costs, or if 

failure to respond would result in substantial damage. Grants may be particularly relevant in cases where 

investment provides substantial adaptation or resilience benefits but would not be suitable for private 

finance, or in cases where investments can combine joint climate and livelihood benefits, particularly in the 

forestry, land use and agriculture sectors. A recent example is the Ho Chi Minh City Climate Resilient Urban 

Services Project, where the Asian Development Bank has provided grant support to the local government to 

help finance a sound wastewater and drainage system in the city’s remaining catchments. The project also 

strengthens the city’s foundation as the socioeconomic growth pole of southern Vietnam, generating co-

benefits like increased GDP or job growth. 

However, grant finance can work against sustainability in certain conditions. While grants are well-suited for 

investment cases with high barriers or early-stage projects, or where projects deliver non-monetizable high 

social, economic or environmental benefits (OECD and World Economic Forum 2015). However, continued 

use of grant financing can inhibit the growth of sustainable markets in supported countries, and best practice 

guidance suggests drawing down public concessional finance components, including grants, once functioning 

markets have developed(OECD 2018d). Grants also risk distorting markets in certain conditions by creating 

uneven playing fields, or by making project developers accustomed to the availability of low-cost capital. 

 

A.4.4. Guarantees 

Guarantees for projects can enable project-based investors to transfer risks they cannot easily absorb or 

manage on their own to the guarantee provider, usually a development bank or other public investor. With 

guarantees, the provider agrees to compensate the concessionaire (or its lenders) in case of default and/or 

loss due to some specified circumstance, thus mitigating the risk associated with the project-based 

financing(World Bank Group 2018b). 

Guarantee arrangements can be flexible, with key alternatives including: 

● Partial credit guarantees, where the investor who provides debt financing is compensated for any 

debt servicing defaults on the part of the borrower for any reason, including poor performance of 

the investment asset or external political or economic factors that impact performance; and 

● Partial risk guarantees, where the investor who provides debt financing is compensated for any 

losses due to a specified set of political or sovereign risks, such as breaches of contract by 

government or other public sector partners or actions such as civil disturbances, nationalisation or 

expropriation of assets or restrictions on foreign exchange transactions. 

In most cases, the guarantee should be partial to alleviate adverse selection and moral hazard problems. As 

guarantees reduce losses from default, they can encourage an over allocation of capital to risky projects. 

Research suggests that the association between firms going into default and calling upon the guarantee and 
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the proportion of total loans that are guaranteed is stronger for 100% credit guarantees than for 80% credit 

guarantees(Saito and Tsuruta 2014). This implies that partial guarantees can be an effective mechanism to 

alleviate the adverse selection and moral hazard problems (although it cannot completely eliminate it). For 

example, the AfDB provided a partial risk guarantee to the €620 million Lake Turkana wind power project to 

address the political and construction risk associated with completion of the transmission infrastructure 

required to deliver electricity from the wind farm and connect it to the national grid(Blended Finance 

Taskforce 2017). 

Analysis of project-based financing for development suggests guarantees are particularly effective at 

mobilizing investment. Research into different investment instruments used to promote private sector 

investment alongside public finance suggests that guarantees have mobilized more funding than other 

project-based financing instruments, including credit lines, syndicated loans and direct loan and equity 

investments. Guarantees have been particularly successful in mobilizing finance in lower middle income 

countries and in Africa and Asia(OECD 2017a). 

 

A.4.5. Intermediated financing 

Financial intermediary funding can overcome specific access to finance barriers associated with reaching 

SMEs. Financial intermediary funding can be particularly valuable in overcoming financing barriers among 

small- and medium-sized firms where international public actors (MDBs or development partners) or 

national governments would find it difficult to provide support directly due to large transaction costs of 

dealing with large numbers of small organizations. By partnering with local financial institutions, including 

banks and microfinance institutions, international public actors can expand their reach and provide 

investment financing to sectors that they would otherwise not be able to support, such as local-level off-grid 

energy projects, including solar home systems and mini-grids. Financial intermediary funding is particularly 

valuable in creating network effects that enable future private investments. Financial intermediary funding 

may include providing funding for institutions to establish specific lines of credit for climate investment. It 

can also include providing credit guarantees to commercial banks that can reduce the burden to public 

finance institutions and reduce the cost of borrowing to micro, small or medium enterprises, which has a 

knock-on effect of freeing up capital for further investment in other activities (UNEP 2016). 

In addition to financing, financial intermediary funding can support deal flow generation and lack of 

knowledge by complementary technical assistance. Most financial intermediary funding programs comprise 

of local and international experts providing support to participating local financial institutions and their 

clients. This supports a range of activities, such as training staff in promoting the new financial product and 

how to recognize technically eligible projects, marketing of the facility, providing technical advice and 

studies, and supporting the creation of standards for environmental due diligence. 

Financial intermediary funding has been successful in delivering immediate climate impacts and supporting 

longer-term transitions within markets. For example, a successful example of this is the EBRD’s Sustainable 

Energy Finance Facility, which provides finance for sustainable energy projects in two key areas: energy 

efficiency and small-scale renewable energy. Local financial institutions on-lend the funds they have received 

from the EBRD to their clients, including SMEs, corporate and residential borrowers, and renewable energy 

project developers. These partnerships directly support deal flow generation as more finance flows towards 

investment opportunities in these two areas(EBRD 2016). 
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A.4.6. Results-based financing 

Results-based climate finance can be well suited to support investments that would be under-provided by 

private investment, particularly for ongoing financing needs, or to overcome information barriers on climate 

benefits from projects that might otherwise limit investment. RBF provides a financial incentive that aligns 

the objectives of the investor with those of the project developer, which means that the costs associated 

with greenhouse gas emissions can be incorporated in the required project results. RBF can therefore enable 

investment into projects where investors require evidence of impact to justify the provision of investment 

capital. In addition to enabling investments, results-based financing can potentially contribute to increasing 

the effectiveness and cost efficiency within investments by strengthening implementing organizations’ 

technical results monitoring and reporting capacity and infrastructure, which may also support greater 

efficiency in implementation (World Bank 2017). RBF can also be an important instrument to support 

operations and maintenance (O&M) activities, which are often underprovided through traditional financing. 

The structure of RBF payments is well aligned with the structure of O&M costs, which occur over time, and 

RBF can also provide incentives for the efficient use and upkeep of equipment. 

In addition, results-based project financing supports structural changes in markets leading to the long-term 

climate results beyond the initial investment. Apart from solely focusing on the efficient achievement of 

desired results of a project, results-based project financing targets barriers or market gaps. As such, it 

catalyses market-like behavior and is therefore well suited for market creation or stabilization. It provides 

price signals, knowledge, and costs coverage to increase the viability of activities to which commercial 

investors react. Results-based financing can help overcome barriers to private sector investments and is well 

suited for preparing and establishing the infrastructure needed for carbon markets across all relevant 

sectors. Therefore, results-based project financing is most effective if it is embedded within a (national) 

program, or combined with the development of any related national policy (World Bank 2017). 

Results-based financing is especially well suited to and has an established track record for mitigation 

projects, especially in the renewable energy sector – but may be less suitable where results are difficult to 

measure. RBF for climate action has been predominantly focused on energy sector and forestry and land use 

sector project investments, though it has also been used to support other investment areas including 

transport, waste and air pollution(World Bank Group 2017). For example, under the Tanzania Renewable 

Energy Program, the Tanzania Rural Energy Agency in collaboration with the World Bank’s Carbon 

Partnership Facility monetizes carbon credits from private renewable energy projects to fund part of their 

equity needs. A successful example is the World Bank’s Carbon Initiative for Development (Ci-Dev), which 

delivers results-based climate finance to innovative energy-access projects in the least developed countries. 

However, desired outcomes of adaptation projects are typically harder to measure and evaluate in 

quantitative or monetary terms, and therefore less suited to RBF.  

While RBF offers good potential to support both investments and broader market development, these 

outcomes are likely to be more successful under certain conditions. RBF is particularly relevant for sectors 

with risks of reversals, and for forestry and REDD+ in particular, as it reduces the risk of upfront investments 

in emissions reductions that are undone at a later date (because if the emission reductions are undone then 

the RBF support will adjust accordingly). On the other hand, effective RBF requires conditions such as an 

aligned cost structure for underlying investments, country capacity for monitoring, reporting and verification 

(MRV) and a sufficiently developed domestic financial sector to enable investment into the projects 

incentivised by RBF. RBF may also be less suitable for investments in sectors that are subject to credit or 

capital market distortions as the structure of RBF incentive payments can impose additional uncertainty on 

creditors as disbursements may come at a late stage and be subject to (often strict) contingencies. At the 

broader market development level, a review of 74 climate RBF programmes and other multi-country RBF 

programme evaluations have identified that while RBF has potential to catalyse further private sector 
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engagement and create markets by providing market signals, increases understanding of markets and 

supports capacity building for market-type activities, this is highly dependent on the market contexts and the 

design of individual RBF programs. Ultimately, sustainability may also require complementary action to build 

supporting policies alongside RBF investments. However, RBF is likely to be particularly effective in the 

energy sector as these programmes explicitly aim to create price signals for carbon, to stabilize energy 

markets, to establish sustainable markets for low-carbon technologies, or to strengthen financial markets for 

low-carbon product supply and purchases(World Bank Group 2017,Energising Development 2017).  

 

A.4.7. Technical assistance 

Technical assistance (TA) for projects can address lack of knowledge about mitigation or adaptation projects 

and lack of coordination to form effective networks. Technical assistance for projects is a form of 

development assistance to support the generation of projects or structuring of financing arrangements, 

typically provided through grants or non-financial expertise, provided by specialists, which can be local or 

international, and from the public sector, private sector, NGOs or academia. While TA can be provided in 

many forms, the most relevant support for project-based investment includes information to support project 

identification and development, including knowledge on climate impacts and technologies. 

Technical assistance is often needed to enable or improve outcomes from capital investments – and is often 

most successful when delivered alongside capital investment. Technical assistance for capacity building, in 

particular, can support improved development of investable projects, as in the case of UK finance supporting 

investments alongside capacity building for renewable energy in Uganda and energy access across 

developing markets(Independent Commission for Aid Impact 2019). Similarly, case studies on water saving 

measures in Bangladesh, St. Lucia and Rwanda found that while water saving measures typically reduce costs 

for the user, public adaptation investment was initially needed in these cases to overcome barriers related to 

lack of awareness of climate impacts and lack of experience and knowledge of available solutions(UNEP 

2016). 

In addition, technical assistance can help to establish a project pipeline and generate deal flow, and to align 

this with long term pathways to scale up climate action. Targeted non-financial interventions such as project 

initiation and facilitation tools can provide the necessary signal to investors that a pipeline of deals is 

becoming available in the near future, making it worth their while to develop internal capacity and reduce 

cost of pipeline development (IRENA 2016). Support can also help develop long-term investment strategies 

that are consistent with the goals of the Paris Agreement, and ensure that projects are developed in line 

with these strategies.  

 

A.5. Conclusions 

Providers of climate finance should take a systematic approach to finance that orients flows towards 

supporting pathways to transformative change. Project-based financing has traditionally been the most 

substantial way in which climate finance has been provided, in terms of funding volumes – with a particular 

focus on debt financing. However, while investment loans have been the most common approach, other 

tools such as equity investment and guarantees are well suited to support more nuanced blended financed 

approaches, while investment grants and intermediated financing also have good potential to support 

projects facing commercial barriers and to scale up investment, respectively. Climate finance providers 

seeking to support transformative action should both ensure traditional lending approaches are aligned with 

supporting transformative change rather than a narrow-focus on individual investments and near-term 

results, and seek to broaden their use of investment instruments to offer a broader range of support. 
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Broadening the types of investment instruments used can widen the range of climate projects and 

investments that can be supported. Technical assistance is important for ensuring that project-based finance 

supports transformative change, especially through helping to create a pipeline of investable projects and in 

helping to develop long-term investment strategies that are consistent with the goals of the Paris 

Agreement. Other financing instruments beyond investment finance and TA are less relevant, though climate 

finance providers may also want to support results-based financing in certain circumstances, which can both 

help deliver mitigation projects and also support carbon market development in the longer term. 
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B. Green financial sector reform 

B.1. Benefits from financial sector reform 

Reform in the financial sector refers to the implementation of regulations and policies that shift the financial 

sector towards low carbon, climate resilient investment in the real economy. Climate change and associated 

policy and economic response create two key types of risks within financial systems: (a) transition risk, 

meaning exposure to abrupt policy, legal, technology and market changes driven by and responding to 

climate change; and (b) physical risk, meaning exposure to climate impacts, in the form of disasters or 

longer-term climatic shifts (Financial Stability Board’s Task Force on Climate-Related Financial Disclosures 

2017) .Transitioning to a low carbon climate resilient economy requires a swift and significant reallocation of 

resources away from, and retirement of, emissions intensive ‘brown’ assets that are exposed to climate 

transition risk and from assets potentially exposed to the physical risks, and towards the financing of more 

sustainable and resilient ‘green’ assets. A well-functioning financial sector is crucial in allocating capital in a 

manner consistent with these trends through providing accurate and timely price signals, facilitating a 

transparent understanding of climate-related risks and creating incentives. In developing countries, green 

financial sector reform is particularly important for the commercial banking sector, as commercial banking is 

relatively larger compared to local capital markets across most developing economies. 

Underdeveloped financial markets, country risk and currency risk all restrict investment in some developing 

countries, including into green sectors. One of the key barriers to crowding in private sector finance in 

developing countries identified by the Green Climate Fund (GCF) is nascent capital markets (and the resulting 

shallow credit and equity pool) which results in low investor confidence and a reluctance to invest. The GCF 

also highlights the shortage of knowledge, resources and training on both the demand and supply sides of 

local financial value chains, which again deters investment (Green Climate Fund 2017). Actual or perceived 

currency, policy and political risk also slows investment in some countries. 

Financial sector players are further deterred from allocating their investments to climate projects due to a 

range of real and perceived weaknesses in such projects. While, in some cases, these barriers relate to 

factors in the real economy that hold back low-carbon, climate resilient investments, there are also a 

number of specific financial market imperfections that means investment in these assets is lower than 

optimal. These include: 

● a lack of information on the unrecognized risks of providing capital to emissions-intensive industries 
like oil and transport in the event that there is an abrupt policy and market shift towards low-
emissions activities (in other words, a lack of understanding around ‘transition risk’) and/or a lack of 
understanding of the ‘physical’ risks of climate change to which assets may be exposed; 

● a behavioral bias towards prioritisation of short term profits over long term returns which tends to 
penalize low-carbon resilient assets that are more capital intensive than their alternative, linked to 
typically higher capital expenditure (but lower operating expenditure) of low-carbon and climate 
resilient assets relative to brown investments; 

● perceptions that green investments are more costly and/or more risky because of their relative lack 
of track record, or that there is little demand for green investment instruments; and, 

● system inertia in financial sector structures which are not equipped to consider environmental, social 
and governance (ESG) risks in addition to financial risk. 

● lack of proven business models and tested financing options for new green technologies and 
businesses. 
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B.1.1. Why is financial sector reform needed? 

Financial sector reform is required to facilitate the allocation of resources at the scale and speed needed to 

meet the goals outlined in the Paris Agreement. By providing incentives and direction to investors and 

lenders, financial sector reform can have amplified impacts in the real economy, making it a key lever for 

policymakers wishing to achieve the Paris Agreement goals.  

Financial sector reform can help channel finance towards climate mitigation and adaptation investments in 

the near term. In particular, reform can help catalyze private investment. As noted above, for some assets 

sustainable or green projects can carry greater perceived risk than their conventional counterparts for the 

same level of return, making them less attractive to private investors.6 Financial sector reform can address 

this barrier in a range of ways, including by transferring risks to third parties who are more willing to bear 

these risks or providing information to demonstrate that the risks are lower (or returns higher) than 

investors perceive. Blended finance is one important way of delivering this support by combining both public 

and private investment, for example to transfer risk or demonstrate confidence in green investments. 

Additionally, incorporating climate risk into price signals can avoid large scale value destruction and the risk 

of system wide instability and contagion. A core function of financial markets is to provide investors with 

price signals which convey the level of risk from holding different assets that operate in different 

geographies. As discussed above, climate change could have large and uncertain financial impacts from both 

physical impacts which could, for example, damage or destroy buildings or disrupt supply chains as well as 

rapid adjustments in policy action and market sentiment regarding the desirability of low-carbon or resilient 

assets. These are often unaccounted for in estimations of financial risk. Without standardized methods of 

measuring this risk, price signals may become distorted and lead to investors over-valuing emissions 

intensive or climate sensitive assets and under-valuing opportunities to hold potentially profitable low 

carbon, climate resilient assets. For example, The Institute for Energy Economics and Financial Analysis 

(2019) found that the world’s largest fund manager, BlackRock, lost $90 billion in asset value and 

opportunity costs over the last decade by underappreciating climate transition risk. Moreover, transition and 

physical risks could result in system wide instability and contagion, where catastrophic incidents or the 

breaching of tipping points due to gradual temperature risks, or the collapse of major institutions due to 

their over-exposure to stranded assets, could lead to losses that propagate throughout the financial 

system(Sustainability Accounting Standards Board 2018). These risks can also feed into risks at higher levels, 

such as the city, regional or national levels, with climate risk potentially being factored into risk ratings for 

sovereigns and other public risk ratings (Kraemer and Negrila 2014).  

Reforming the financial sector also provides an avenue for investors who increasingly want to be able to 

invest in (and save via) products with clear sustainability credentials. A recent U.S. based study found that 

‘87% of high net worth millennials believe that a company’s track record in environmental, social and 

governance (ESG) is an important consideration for investing’ and that ‘37% of all high net worth investors 

are reviewing their portfolios for [ESG] impact investments’ (Bank of America 2018). However, despite the 

rapid growth in efforts to meet this demand, for instance through the issuance of green bonds, supply has 

not been able to keep up.7 Recent analysis suggests that the market has typically not been providing these 

 
6 The perception of greater risks for green versus non-green assets may not reflect underlying levels of risk, particularly as some green assets may be 
associated with lower levels of actual risk. Relative levels of risk may also change as green assets and market segments mature and as brown assets 
become more clearly exposed to policy risk from climate regulations. 
7For instance, a green bond issued by Verizon in 2019 was eight times oversubscribed, making it ‘the most popular security Verizon had ever sold’ 
(The Financial Times 2019). It should be noted that the segmentation of capital markets means that it is possible for there to be examples where 
there is an over-supply of capital for investments in low-carbon or climate resilient assets in some cases to co-exist with other cases where those 
seeking capital for low-carbon or climate resilient activities face access to capital constraints. This may be because those seeking capital are, for 
example, located in countries that are considered unattractive or developing projects with risk-return characteristics that do not match those sought 
by investors. 
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products commensurate with demand because of the (actual or perceived) cost associated with providing 

these instruments, the lack of clear regulatory frameworks, or, in some specific contexts, inadequate 

information about market demand (OECD 2017d). (OECD 2017d)(OECD 2017d)(OECD 2017d)  

While it is unclear whether products such as green bonds that allow investors to invest in, and save via, 

instruments with clear sustainability credentials increase the total flow of low carbon climate resilient 

investment in the near term, they do provide an important medium through which investors can indicate 

their preference for sustainability to firms and managers. In particular, research indicates that investors do 

not have lower return requirements for green bonds as compared to their ‘vanilla’ counterparts (Larcker and 

Watts 2019). As a result, there is debate about whether green bonds lead to additional investment. 

However, despite the debate on additionality, green bonds can have important second order benefits. They 

provide an avenue for consumers who want to place their savings in ethical and sustainable investment 

products, encourage transparency regarding assets financed, help spur internal discussions on the 

sustainability of a funds’ product offerings, and help mainstream green finance(Kidney 2018).  

In the longer term, embedding climate considerations within financial systems could drive transformative 

change by countering myopic investment windows and behavioral biases and reorienting the financial sector 

so that low carbon, climate resilient investments are the standard. Due to the inherent forward-looking 

nature of investment and capital allocation decisions, financial sector reforms that lead to changes in 

perceptions of future value creation can be a mechanism for bringing about transformative change. For 

example, climate risk disclosures, that encourage investors to adopt a longer-term perspective, might 

facilitate a change in the relative valuations of low- and high-carbon assets, with a potentially substantial 

impact on the desirability of investing in these assets.  

Finally, intelligently designed financial sector reform could deliver important co-benefits and support a just 

climate transition. Reforms around climate risk disclosure can be a good entry point for broader ESG practice 

reform. They could pave the way for greater monitoring and reporting of gender access to finance, financial 

inclusion and social risk management. Similarly, financial sector reform can support a just transition by 

encouraging incorporation of ESG-related just transition issues into investors’ operating practices. In 

particular, the Grantham Research Institute on Climate Change (2018) proposes updating investment 

strategy and capital allocation to account for ESG dimensions, engaging with corporations to request ESG 

disclosure and make known investor preferences for equitable business practices, and participating in policy 

advocacy that calls on governments to legislate towards a just transition.  

 

B.2. Financial sector interventions to support climate action 

This section considers the actions governments can take to promote reform in the financial sector to support 

climate action. These include regulatory action to boost the governance of climate risk and their transparent 

communication and disclosure, and ways in which the public sector can better regulate and incentivize 

investment into green asset classes. Additionally, the public sector can also take action to strengthen public 

and private capacity to provide green finance, including by improving the availability and informed use of 

climate information and related green investing expertise. While governments can also invest or co-invest 

directly, greening broader financial systems – in commercial banks in particular – will have larger long-term 

transformational impacts due to the greater scale of private finance available in developing countries, 

relative to public finance flows. 
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B.2.1. Improving reporting and management of climate risks 

Measuring and reporting climate risk improves transparency in the financial sector, enabling investors to 

make informed decisions. The disruptive nature of climate change is starting to financially impact businesses 

both through its physical manifestation, and through the impact on the regulatory environment as 

governments impose ever stricter emissions legislation. Conversely, low carbon investments are beginning to 

bear fruit. (UNEP Finance Initiative 2019). However, investors (particularly those with large and wide-ranging 

portfolios) are not always aware of the extent of climate risk attached to their investments due to 

information asymmetries and the complexity of the impacts. Disclosure of these risks encourages investors 

to diversify their portfolios away from assets with high climate risk, and attracts buyers of low carbon assets. 

This serves the dual purpose of preventing a large-scale collapse in asset prices when climate risks are 

realized, while also potentially discouraging investments in high-carbon or non-resilient assets and spurring 

climate positive investment. Additionally, it provides transparency to investors concerned about the 

environmental and social impacts of their investments. The potential efficacy of this mechanism has led 

some academics to identify it as a possible ‘sensitive intervention point’ in encouraging a rapid transition to a 

low carbon economy (Farmer, J. D. 2019).   

The Financial Stability Board’s Taskforce for Climate-Related Financial Disclosure (TCFD), which was set up to 

review how the financial sector can take account of climate risks, has recommended that financial disclosure 

of climate risks should include: 

• Governance: Disclosing organizational governance of climate-related risks and opportunities at the 

board level and by management. 

• Strategy: Disclosing actual and potential impacts of climate-related risks and opportunities on the 

organization’s businesses, strategy, and financial planning where such information is material. 

• Risk Management: Disclosing how the organization identifies, assesses, and manages climate-related 

risks. 

• Metrics and targets: Disclosing the metrics and targets used to assess and manage relevant climate-

related risks and opportunities where such information is material(Financial Stability Board’s Task 

Force on Climate-Related Financial Disclosures 2017). 

Inertia in integrating climate risks into decision making can be overcome by mandating disclosure in financial 

filings or other actions. Producing disclosure documents requires careful and methodical consideration of 

these risks vis a vis the company’s business and operating environment. Additionally, it means that any 

outsize risks will attract public scrutiny, incentivizing firms to more actively manage them. For example, a 

study of 49 asset owners in France (where climate risk disclosure was made mandatory in 2015) suggests 

that the process of disclosing climate risks boosted organizations’ management of those risks, with almost 

half the companies surveyed conducting more substantial analysis of their exposure to physical and 

transition risk in the second year of reporting as compared to the first year (Four Twenty Seven 2019). As 

well as, or instead of, mandating disclosure governments can support disclosure by providing tools to help 

investors understand and report risk (discussed further below). They may also be able to overcome inertia by 

modelling good practice and attempting to shift norms within the financial sector, or by mandating climate 

risk disclosure within public financial institutions like national development banks or commercial banks in 

which the public sector holds a large or majority share. 
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B.2.2. Incorporate climate into regulatory processes and financial institution management duties 

Given the clear risks to financial systems from climate change, financial regulators can promote financial 

stability by incorporating climate into their activities to safeguard against climate risks and encouraging 

activities to reduce climate-related risks. This may include adjustments in typical regulatory activities through 

adjusting regulations around capital requirements, liquidity requirements, as well as disclosure and 

supervisory activities. 

Prudential regulation like climate stress tests can improve financial sector stability and transparency. Climate 

stress tests allow financial institutions and private lenders to assess their level of vulnerability to climate risk, 

and provide information on adequacy of risk management practices. These tests can be an important 

internal tool to benchmark performance, and can also act as a further form of disclosure when results are 

shared publicly with shareholders and customers, as well as helping regulators assess market-level risks and 

trends. Moreover, if the tests are conducted by an independent third party, they can also provide an 

impartial assessment of climate readiness across institutions in the same market. However, conducting 

climate stress tests requires significant institutional capacity, which might be limited in developing or 

emerging markets. 

Regulators can also update or clarify the duties expected of both investors and company directors to include 

a strengthened focus on climate risk management. By explicitly incorporating climate change and 

sustainability within the duties set out for investors and company directors to manage investments and their 

companies, governments can encourage a shift towards a longer-term focus in investments and asset 

management and increased awareness of climate risk(EU High-Level Expert Group on Sustainable Finance 

2018). However, these approaches have yet to be implemented broadly in developed financial markets, and 

so may be challenging for many lower-income countries to realistically implement in the near term – though 

a number of low- and middle-income country members of the Sustainable Banking Network are among 

leaders in developing roadmaps and framework to closely integrate sustainability into financial sector design 

and regulation (IFC 2019). 

Governments can help ensure consistent regulation and oversight of climate issues by explicitly 

incorporating sustainability into the mandates of national supervisory agencies. Given the clear links 

between climate and sustainability issues and the standing duties of regulatory agencies, particularly around 

financial stability that incorporate climate risks and consumer protection that reflects consumers’ non-

financial preferences, there is a clear role for incorporating climate risk management into the mandates of 

supervisory agencies(EU High-Level Expert Group on Sustainable Finance 2018). This will likely also require 

investment in building the technical capacity to understand, assess and manage climate risks among these 

public bodies, and so may be easier to implement in countries with more developed financial markets and 

supervisory systems. 

 

B.2.3. Defining and regulating green assets 

Green assets, and green bonds in particular, play an important role in catering to customers to whom ESG 

investment is important, improving market transparency and instigating cultural change in the financial 

sector. Green bonds are potentially a strong tool in supporting financial sector reform. In addition to 

providing innovative opportunities for investors to channel investment capital into green and climate 

activities, they can also provide transparency and build awareness within financial institutions, investors, 

issuers and the wider public. They can also support broader reform by catalyzing discussions around climate 

transitions within financial institutions and stimulate policy innovation as government look to build on the 

success of green bond initiatives. The development of green bonds has also spurred the expansion of a 

market for green loans through the application of similar frameworks and systems that supported the 
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expansion of green bonds. Green loans may have particularly strong potential to support sustainable finance 

in markets where local financing needs are largely met by the local banking industry, as in many emerging 

and development markets. Similarly, sustainability bonds or loans also offer support for a broad set of 

sustainability goals or SDGs beyond climate change, typically supported by external validation or certification 

as with green bonds and loans. 

However, the provision of green assets is limited by the lack of supporting regulatory infrastructure. This 

includes high costs for certification, or lack of a local certification authority, vague definitions of the 

environmental credentials required to qualify as green, and poor rules on disclosure and monitoring.  

Establishing standardized definitions and supporting tools for green investment instruments – green bonds 

and green loans - can encourage the provision and uptake of these instruments. Standardizing the definition 

of green bonds, streamlining the process of certification, and issuing guidelines for disclosure – and 

supporting the adoption of these in national or sub-national regulations and guidelines – can facilitate the 

provision of these instruments, reducing the transaction costs of certification and shoring up investor trust. 

Standardization and certification assure investors about the genuine environmental profile of the asset, 

allaying fears of ‘green washing’. Similarly, setting guidelines and standards for green loans themselves 

supports lending to climate-aligned projects through specialized investment instruments. 

Beyond green bonds and loans, standardized definitions and methodologies for the underlying physical 

assets and for measuring results from green activities can also support greater investment. Providing set 

taxonomies, lists or approaches to determining what investments and assets can be classified as green can 

reduce investor uncertainty. This can also provide reassurance that projects investors pursue are aligned 

with other schemes to incentivize action, such as green lending targets (discussed below). Establishing set 

approaches to measuring and reporting results from green investments provides investors with clarity on 

how to assess results consistent with national regulations – though it is also important to put in place 

reporting requirements to drive the measurement and communication of green results. 

 

B.2.4. Regulatory incentives for green investment among financial institutions 

Governments can also support climate investments by establishing regulatory or fiscal incentives for steering 

investment towards green assets. These approaches include: 

● Preferential tax treatment for income from green investments. Reduced taxation on income from 
green assets creates a financial incentive for institutions to invest in these assets, tilting the balance 
of risks versus reward in favor of in low-carbon and resilient projects relative to brown or other 
investments. 

● Lower capital requirements financial institutions green investments. This approach involves reducing 
overall capital requirements for financial institutions that provide sufficiently large volumes of 
lending to low-carbon and/or climate resilient projects. This approach creates incentives for financial 
institutions to rebalance their portfolios towards green assets. However, unless green investments 
have lower levels of risk than other assets, this approach may increase the risk of systemic failure or 
contagion within the financial sector. 

● Lending targets or limits set by regulators. Lending limits on brown investment or lending targets for 
green investment have the potential to kickstart sustainable investment programs and help align 
lending with the Paris Agreement – through lending targets for specific sectors have the potential to 
distort markets  
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B.2.5. Financing incentives for green assets through (co-)investment and risk sharing 

There are a range of financial instruments that can help incentivize private investment into low carbon and 

resilient assets. Providers of public finance can structure their investments to enable private investments and 

help build a sustainable market for private green investment using a range of financial instruments and 

approaches, including: 

• Providing loan or equity capital to investments, and therefore an implicit guarantee. The provision of 

debt capital to an investment can help reduce the risk perception for private investors or 

demonstrate proof of concept in new market segments to help reduce perceived risks. Equity 

investment can provide an implicit guarantee to financial institutions as equity or mezzanine capital 

has a lower priority than debt and therefore protects financial institutions against first losses. 

Subordinated debt can play a similar role to equity capital as it is reimbursed after senior loans in the 

event of liquidation. 

• Facilitating capital by risk-sharing through off-balance sheet instruments. Guarantees and insurance 

are less balance sheet intensive compared to a direct equity stake but increase the return profiles of 

investments, incentivizing co-investment by financial institutions. Similarly, reserve pools can be set 

up to cover defaults from green investments, lowering the risk for private investors as their payment 

is guaranteed. 

• Providing interest rate incentives through reduced rates for priority products, sectors or activities. 

Buying down interest rates for supported technologies or classes of investment, such as green 

buildings, through subsidy or cost-sharing arrangements with lenders can adjust cost calculations to 

enable greater flows of both retail and commercial investments.  

Providing green finance support through a dedicated institution, by establishing a Green Investment Bank 

(GIB) and/or greening existing institutions, can send a clear signal to the market and support building 

domestic knowledge and experience with low carbon investments. The OECD defines a GIB as ‘a public entity 

established specifically to facilitate private investment into domestic low-carbon, climate-resilient 

infrastructure’ (OECD 2015b). GIBs typically use a range of traditional risk sharing instruments including 

loans, grants and guarantees, or more innovative financing structures – as discussed above – in order to 

make green investments more attractive to private investors, thereby ‘crowding in’ additional finance. 

Existing financial institutions such as national development banks can also be ‘greened’ by incorporating 

investment mandates and tools. Not only can this support the alignment of lending with the Paris 

Agreement, it also builds institutional capacity within the countries where GIBs or GIB-like entities are 

established. 

Additionally, green finance institutions can also help build expertise in green project development and 

financing. As well as offering direct financing support to incentivize investments as discussed above these 

institutions can also support increased investment by building expertise in developing low-carbon and/or 

climate resilient projects and in structuring green investment deals. These institutions can also play 

important market-making roles by acting as a clearinghouse for information on investment opportunities and 

sources of investment capital (OECD 2015b). 

 

B.2.6. Improving information and building climate expertise 

Understanding the physical and transition risks of climate change requires collecting and interpreting a vast 

amount of complex data. Estimating impacts from physical risks requires an understanding of climate models 

which predict extreme weather events and long term changes in weather patterns, the geographic spread of 

a firm’s physical assets, the potential for supply chain disruptions, as well as the potential for losses in labor 
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force productivity. On the other hand, estimating transition risks requires an expert understanding of the 

current and predicted policy, legal and technological landscapes. Further expertise is then required to 

translate these risks to financial impacts. Pooling expertise from across disciplines and collecting information 

across regions can be a costly undertaking, and one which requires significant technical capacity.  

Providing publicly available, standardized climate data and the accompanying methodologies and tools for 

managing climate risk can ease the practice of climate risk disclosure. In order to be useful and comparable, 

the data needs to be made freely available, which leaves little incentive for private companies to invest in 

producing good climate data as others would ‘free ride’ on it. It is therefore important for governments and 

international organizations to consider their role in providing this data, particularly in light of the systemic 

risks that are associated with failing to take it into account. Ease of access to robust climate data and the 

tools to translate it to financial impact can significantly ease the transition to a mandatory climate risk 

reporting regime. Tools for managing climate risk include both asset- or investment-level approaches, as well 

as methodologies for assessing and managing climate risk and identifying new low-carbon investment 

opportunities at a portfolio level(Climate Finance Leadership Initiative 2019). 

Government can also support the integration of sustainability into the use of investment benchmarks or 

indices that investors apply to assess asset performance, and help investors understand the climate risk 

exposure and sustainability of investment fund options. Indices and benchmarks, such as the FTSE100 and 

NASDAQ indices are commonly used as standards against which the performance of assets are judged. 

However, these benchmarks typically do not reflect climate or other ESG risks beyond general market level 

risk management. Over-reliance on these benchmarks may lead to short-termism if investment managers 

are frequently assessed against how their portfolios compare to benchmarks, and lead to under-investment 

in longer-term assets or discourage patient capital approaches often needed for climate investments with 

longer return periods(EU High-Level Expert Group on Sustainable Finance 2018). Governments can both 

encourage organizations that compile benchmarks to incorporate sustainability and climate risk 

management concerns into benchmarks, or at least to report on the climate exposure associated with 

benchmarks, and also support investors and other users of benchmarks to understand how they do (and do 

not) consider climate risks and how to apply benchmarks in a way that is consistent with a green investment 

strategy. 

 

B.3. Barriers to implementing financial sector reform  

Despite the benefits identified from financial reform policies, there remain a number of barriers that help to 

explain why there is sometimes limited government action on this topic, especially in some developing 

countries.  

Income and access to finance 

In many cases, sovereigns may face resource constraints and are not able to provide catalytic public finance 

to green projects, or allocate capital towards GIBs. For most developing countries, the cost of implementing 

their Paris Agreement NDC goals far exceeds the level of domestic public finance available (Rai et al. 2015). 

In this context, some countries might be reluctant to invest in developing regulatory frameworks for 

relatively new initiatives like green bonds or climate risk disclosure. Given other developmental priorities, 

resource constrained countries might choose to wait for these initiatives to develop a proven track record 

and regulatory precedent before they implement them. Similarly, it may be difficult to justify spending public 

investment into projects with high levels of real or perceived risk or provide capital to GIBs, even if this is 

intended to catalyze private or international investment to help address financing constraints to climate 

action.  
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Institutional and technical capacity 

Implementing sophisticated financial sector reform requires a high level of institutional and technical 

capacity. Re-orienting the financial sector towards low carbon development requires a deep understanding 

of the inherently uncertain impacts of climate change, as well as the capacity to effect change. In particular, 

capacity building is often required across governments, banks and other financial institutions in the following 

areas: 

● Governance and reporting: Assessing and reporting climate risk is a complex undertaking and many 
financial institutions, banks and governments lack the technical know-how to implement it. In 
addition, they also lack the regulatory incentives to do so as climate risk disclosure is not mandatory 
anywhere apart from France. Governments with limited capacity may find it difficult to legislate on a 
topic that is yet to be widely implemented and lacks precedent.  

● Regulating and incentivizing green asset classes. Green bonds are a relatively new asset class, and 
lack regulation even in sophisticated financial markets. Developing a regulatory framework including 
standard setting, establishing a certification authority and deploying monitoring and evaluation to 
ensure the funds are used for the purpose stated requires significant capacity. 

● Institutional capacity to provide green finance: The setting up of dedicated climate finance 
institutions like GIBs is a process which requires technical and institutional capacity. Successfully 
filtering projects, conducting due diligence, allocating capital, and monitoring and evaluating 
outcomes is critical to catalyzing investment via a GIB, and requires significant training. 

● Collecting climate information and building climate expertise. Relatively limited understanding of 
Climate data is inherently uncertain, and its collection involves multi-disciplinary cooperation and 
wide-ranging expertise. However, more importantly, potential providers of private finance often 
have a limited understanding of what should be considered as green investment – this lack of 
information and expertise can be a crucial barrier to broad financial sector reforms for climate 
action. For example, green taxonomies serve as critical foundations for reforms by providing 
transparency and consistency for reporting and investment. Both the taxonomies themselves and the 
capacity to create and formalize these may be limited in developing countries. Providing expertise to 
and supporting the building of such expertise within these organizations can play a key role, 
particularly among the banking sector (given its importance in most developing countries), but also 
among broader financial sector actors including insurance companies, asset managers, regulators, 
and analysts. 

Support for incumbent approaches 

Governments may face pushback from domestic financial market actors on increased regulatory 

requirements. Domestic financial institutions might lobby against financial regulation that is perceived to 

impose increased reporting or fiduciary requirements on them, citing increased costs, loss of 

competitiveness or increased transaction costs. For example, the financial sector may resist additional 

certification requirements for green bonds compared with vanilla bonds. Domestic financial institutions may 

also see new public institutions like green investment banks as competitors in the area and withhold support 

for such a new institution. At the same time, there may be a lack of demand-side pressure from investors for 

green investment solutions due to behavioral and institutional incentives discussed above, leading to 

relatively less demand for action and regulation in this area compared to higher priorities for the financial 

sector. 

Within governments themselves, there may also be concerns about promoting a shift towards green 

investment where this is seen as conflicting with national development priorities. There may be conflicting 

views on the relative value of introducing regulations and frameworks to support greater investment into 
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climate investments if this is viewed as either diverting investment away from other development priorities. 

Even if green projects are recognized as offering similar economic returns to non-green projects, if they are 

perceived as being higher cost or as taking longer to develop than other projects there may also be concerns 

that a greater focus on climate investments or climate risk management may reduce the overall volume or 

pace of investment. 

 

B.4. Climate finance for financial sector reform 

Climate finance can play an important role in overcoming the barriers that governments can face in 

reforming the financial sector in developing countries. Table 9 summarizes the range of climate finance 

instruments that can support this reform. 

Table 9 Relevant climate finance instruments for financial sector reform 

Climate finance instruments Relevance 

Finance type Instrument  

Investment 
financing 

Equity Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Investment 
loans 

Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Investment 
grants 

Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Guarantees Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Intermediated 
financing 

Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Results-based 
financing – – 

Policy-based 
financing – Somewhat relevant for improving governance and reporting 

Trade finance – – 

Technical 
assistance 

– 
Strongly Relevant for improving governance and reporting, regulation of green assets, 
institutional capacity and improving information and expertise 

Source: Vivid Economics 

Numerous climate finance instruments to support financial sector reform are relevant and are currently in 

use; in addition, there are various instruments such as policy-based finance which have demonstrated 

successes in non-climate contexts and that could be deployed to further enhance climate action. The 

suitability and use of each relevant instrument is described in greater detail below, including: 

• How each instrument can support financial sector reform and climate action; 
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• Lessons learned or good practices in using the instrument to support financial sector reform; 

• Examples of how the instrument has been used to support financial sector reform. 

 

B.4.1. Investment financing 

Equity, investment loans and investment grants  

Direct financing for pilot projects perceived as too risky by private financiers can spur investment in new 

green markets by changing perceptions of risk. Public capital does not have as high a pressure for return as 

private capital, and can therefore be employed to test new green technologies and innovations, which can 

be viewed as risky by private investors due to their novelty. By demonstrating commercial viability through 

public investment, private capital can be mobilized to fund subsequent rounds of investment or similar 

projects. A small amount of public capital can therefore unlock new markets and new climate positive 

investment opportunities for private finance. Demonstrating profitability in this way overcomes private 

investors’ (mis-)perceptions about the relative risk-reward trade-off associated with green investments. 

Financing can come in the form of equity investment, concessional loans, or grants.  

For example, the Seed Capital Assistance Facility (SCAF), supported by a coalition of international 

development organizations, co-funds early stage clean energy projects in developing countries with private 

equity firms, venture capitalists and project development companies. These projects carry considerable 

legal, operational and financial risk during initial stages, and would not be operationalized or able to attract 

private financing without the risk sharing offered by public finance. SCAF has provided $20 million in co-

financing for low carbon projects, and directly funded 25 projects across the world.  

Guarantees 

Guarantees can be used to build confidence within the investor community as to the viability and 

attractiveness of low-carbon, climate resilient investment. Guarantees can transfer or share risk, drawing 

private finance into new markets by allowing investors to access funding at terms not otherwise accessible 

to them. Guarantees can be provided at the project level or institution level, and function to move all or part 

of the risk such that the investment becomes attractive to a private investor. Time limited use of guarantees 

can create enabling conditions for new markets or new institutions. For example, guarantees can be used to 

secure debt for new financial institutions like Green Investment Banks until they build a track record of 

returns. At the project level, they can be used to share risk such that projects which would otherwise not be 

financed by the private sector become viable. This creates demonstration effects, allowing private investors 

to pick up similar projects (without guarantees from public entities) once the profitability of the initial 

project has been evidenced.  

Guarantee arrangements can be flexible, with key alternatives including: 

• Partial credit guarantees, where the investor who provides debt financing is compensated for any 

debt servicing defaults on the part of the borrower for any reason, including poor performance of 

the investment asset or external political or economic factors that impact performance; and 

• Partial risk guarantees, where the investor who provides debt financing is compensated for any 

losses due to a specified set of political or sovereign risks, such as breaches of contract by 

government or other public sector partners or actions such as civil disturbances, nationalization or 

expropriation of assets or restrictions on foreign exchange transactions. 

GuarantCo, a body funded by developed country governments, mobilizes local finance for low carbon and 

development projects by providing guarantees to investors. It has financed 50 projects in 17 countries, 
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delivering investment of $6.4 billion to developing countries. In 2017, it helped facilitate the construction of 

Mali’s first large scale solar plant by providing a 13 year, $4.1 million debt service reserve account (DSRA) 

guarantee. The DSRA can be used to top-up interest and principal payments in periods of weak cash flow, 

thereby negating the risk undertaken by local banks in funding the project. Without the guarantee, the banks 

would have required a 100% cash collateral, which would have made for an inefficient and likely unviable 

financing structure(GuarantCo 2017). While GuarantCo is not specific to green technologies or low carbon 

development, this model could easily be adapted for climate finance. 

A survey conducted by the OECD found that guarantees were the most significant contributor to the 

mobilization of private finance directed towards development between 2012 and 2015. Of the $81 billion 

that was mobilized from the private sector during the period as a result of development finance 

interventions, 44% was from guarantees (OECD 2018b). This was the highest share of any intervention, more 

than double the next largest blended finance instrument (syndicated loans and credit lines). However, 

guarantees have not typically been widely used, for example they have typically made up only 5% of 

multilateral institutions’ overall development commitments (Tonkonogy et al. 2018b). Organizations face a 

number of challenges to using guarantees, including that development finance institutions commonly 

account for guarantees on balance sheets for the full value of the guarantee, as if they were loans, which 

discourages their use relative to loans, and also because their exclusion from OECD ODA statistics may 

disincentivize their provision (Tonkonogy et al. 2018b). 

Intermediated funding 

Climate finance can be channeled through financial intermediaries to enable on-financing for domestic green 

financing activities from local institutions with low-carbon expertise and/or greater familiarity with local 

contexts. Grants or concessional loans are provided at an institution level rather than directly to discrete 

projects. This enables local agencies to establish green investment credit lines, or set up new institutions like 

green investment banks. Disbursing funds via local agencies has the dual benefit of levering their knowledge 

of ground realities for improved project monitoring and evaluation, as well as capacity development with the 

institutions. These institutions might also be (or become) specialized in a certain type of low carbon project 

(renewable technologies, for example). Furthermore, this funding modality encourages the crowding in of 

local private companies that otherwise might find it difficult to participate in the market.  

Climate finance can also support the establishment of green bond markets through the issuance or purchase 

of green bonds. Green bonds issuance supported by international climate finance can help establish a clear 

market for potential future domestic green bond issuances, while also demonstrating the viability of green 

investment assets that offer both commercial and climate returns. Climate finance can also support the 

development of green bond markets through the purchase of bonds issued by developing country issuers as 

an anchor investor to provide confidence to other purchasers and crowd in international and national 

capital. For example, in 2019 the IFC provided a $75 million anchor investment in a $300 million green bond 

issuance by AC Energy in the Philippines with the specific goal of mobilizing international investment in the 

bond(AC Energy 2019).These purchases also support the demonstration of a viable market for raising green 

capital, and if issued by a local financial institution the bond proceeds can be on-lent to support climate 

action. The IFC has also partnered with Amundi Asset Management to establish Amundi Planet Emerging 

Green One in 2018, a $1.4 billion green bond fund focused on green bonds in emerging markets, including a 

$260 million cornerstone investment from IFC and co-investment from institutional investors (PRI 2019). 

The European Bank for Reconstruction and Development (EBRD) developed its Sustainable Energy Finance 

Facilities (SEFF) program specifically to create a market for energy efficiency and renewable energy 

financing, rather than to finance those solutions directly. The program provides a combination of credit lines 

and technical assistance to renewable and energy efficiency projects through local financial intermediaries 

with the aim of overcoming market barriers(EBRD 2016). An evaluation of the SEFF noted that the approach 
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has been effective at demonstrating the viability of technologies, particularly in the residential sector, and 

that the approach has promoted financial sector development and increased competition in the green 

finance sector by allowing financial institutions to offer innovative lending products. 

The first green investment bank to be established in an emerging market was sponsored by concessional 

climate finance from the Development Bank of Southern Africa (DBSA) and the Green Climate Fund (GCF). 

The DBSA’s Climate Finance Facility was set up in 2019 and will provide capital to projects which help meet 

Southern African countries’ nationally determined contribution (NDC) targets, and which are not able to 

attract private finance without ‘credit enhancement’ from the GIB. It is targeting a $5 mobilisation of private 

capital for every $1 spent. The projects it will fund are expected to prevent approximately 30 million tonnes 

of CO2 equivalent emissions during the 25 year lifetime of the project (Green Bank Network 2019). 

 

B.4.2. Policy-based financing 

Policy based finance can be used to drive changes in a number of key regulations for financial sector reform, 

including the improvement of governance and reporting. While the TCFD has published recommendations 

on climate risk reporting, these guidelines are currently largely voluntary. However, it is possible that there 

will be greater focus on introducing mandatory regulations on this topic in future. Climate finance could help 

accelerate the pace of transition to a mandatory reporting regime by providing a combination of financial 

and technical assistance/incentives to governments with a paucity of experience with the relevant 

regulation. Similarly, it could provide assistance in the design and implementation of regulations and 

incentives for green asset classes.  

While, there are no current examples for the use of these climate instruments in the financial sector, their 

importance may well  grow as climate risk disclosure is more widely implemented and the tenets of effective 

green financial sector reform are established. 

 

B.4.3. Technical assistance 

Technical assistance is a key instrument used to address the institutional capacity issues that act as a barrier 

to a wide range of potential financial sector interventions. Climate finance can be used to provide training 

programs, capacity building workshops and information sharing tools. This assistance can be directed to 

address a wide range of issues including building the capability to collect and interpret climate data, 

developing measures of climate risk, implementing climate disclosure frameworks, designing incentives to 

increase the provision and uptake of sustainable investment options such as green bonds, and improving 

institutional capacity to set up intermediaries such as GIBs. Assistance can be provided to an individual 

country or government, in the form of publicly available best practice guidelines, and/or by facilitating 

knowledge sharing networks. Technical assistance can also be combined with other forms of support, most 

notably funding via financial intermediaries, to increase the efficacy of both interventions(EBRD 2016).  

The Financial Stability Board’s Taskforce on Climate-related Financial Disclosure (FSB-TCFD) has established 

an online knowledge sharing hub to help organizations implement its disclosure recommendations. The 

TCFD is the authoritative body on climate risk reporting, and has produced a comprehensive set of 

recommendations for reporting the physical, transition and liability risks posed by climate change. In order to 

complement these recommendations, it has set up a knowledge sharing portal where organizations and 

governments can access case studies, existing legislation and frameworks, research papers, tools etc.  

The Sustainable Banking Network (SBN) was established in 2012 by the International Finance Corporation 

(IFC) at the request of regulators and banking associations from 10 emerging markets. Now representing 38 
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countries and covering 86% of banking assets from the emerging markets, SBN is a voluntary knowledge 

network that helps member countries to improve the environmental and social risk management practices 

of local banks as well as drive capital flows to climate-friendly, green, and inclusive sectors. SBN coordinates 

with IFC and World Bank Group country-level technical assistance programs to help countries align national 

sustainable finance frameworks with relevant international standards, as well as to provide training to 

regulators and local financial institutions on green and climate finance. SBN currently has four technical 

working groups that focus on priority topics:  

● The Measurement Working Group convenes members in the ongoing design of a common 
benchmarking methodology to assess members’ national sustainable finance policies and guidelines 
in a systematic way, and helping to drive development and implementation of these policies through 
a Global Progress Report  and case studies.8  

● The Green Bond Working Group assesses market trends and opportunities in green bonds, and has 
developed a toolkit containing case studies and comparisons of existing regulations across 11 SBN 
members.  

● The IDA Taskforce is undertaking research into specific issues, challenges, and opportunities faced by 
low-income (IDA) countries in efforts to mobilize climate finance, catalyze private green finance, and 
raise ESG standards in the financial sector.  

● A Reporting Working Group was established in 2019 to map the landscape of disclosure 
requirements and guidelines being introduced by SBN members to support the transition to 
sustainable finance.  

 

B.5. Conclusions 

Providers of climate finance can embrace a range of technical assistance approaches – and look to combine 

TA with lending – to help overcome barriers to support  financial sector reform. Technical assistance to 

governments and to financial institutions has been and will continue to be the central climate finance 

instrument to support financial sector reforms, ranging from supporting the design and implementation of 

new regulations or financial institutions, to helping organizations meet new regulatory requirements. These 

approaches have proven successful in a range of contexts, and increased investment in technical assistance 

can help accelerate progress in implementing green financial sector reforms. Technical assistance could be 

supported by policy-based financing in providing support to governments, though this has yet to be 

established to support financial sector reform for climate action. 

Providers should also look to combine other climate finance instruments that can play a role in supporting 

countries’ financial incentivization of climate investments. Beyond technical assistance and associated policy-

based financing, a range of investment instruments – including equity, loans, grants, guarantees and 

intermediated financing – can all play a role in supporting shifts in the financial system through 

demonstration effects and scaling up specific green-financing volumes to support on-the-ground shifts in 

financing activities.  

 
8 The latest Global Progress Report is available at www.ifc.org/sbn2019report. 

http://www.ifc.org/sbn2019report
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C. Fiscal policies 

C.1. Benefits from fiscal policies 

Fiscal policies – setting taxes and adjusting spending priorities – can support climate action by incentivizing 

mitigation and adaptation and by providing funding and investment towards these activities. Fiscal policy 

involves setting taxation and spending policies to support efficient allocation of resources (including the 

provision of public goods and internalization of externalities), to support raising revenues to fund 

government priorities, and to promoting stabilization within the economy (Musgrave 1959). In the context of 

climate action, fiscal policies have the potential to support climate action across national economies that is 

both persistent and transformative by drawing on actions within each of the three fiscal policy goals. In 

principle, fiscal policies can be set either to target specific areas of climate mitigation and adaptation or can 

be applied broadly across the economy, and include: 

● Tax policies, including using carbon taxes and reductions or adjustment of other taxes, costs or fees 
to promote mitigation actions; 

● Spending policies, including the use of subsidies to reduce emissions or improve adaptation or 
resilience planning, or removal of subsidies for harmful activities; 

● Government spending from its own account into climate action and to promote development of 
green markets for goods and services, including green public procurement. 

Fiscal policies overlap with many other climate levers. For example, incentive measures to promote 

innovation and some carbon pricing mechanisms (emissions trading systems) can be classified as fiscal 

policies but are discussed in other chapters. This chapter also includes some measures that could have been 

included under other chapter, notably the use of feed-in-tariff subsidies to promote sectoral mitigation 

action. 

Fiscal policy action for climate change can help overcome barriers that hold back efficient investment in 

emissions reduction or climate adaptation. These barriers include actors not valuing and therefore not 

incorporating the carbon cost of activities in their decisions; limited financing available for activities that 

reduce emissions or increase resilience; and possible principal-agent problems where the actor making a 

decision about the use of an asset has different incentives to the owner of the asset. Fiscal policy can help 

correct for these barriers and shortcomings by providing signals to actors on the full costs of activities and on 

scale of social benefits arising from climate investments, by bringing actors’ incentives more into line with 

those of society, and by creating new incentives to invest in technologies or undertake actions that support 

climate mitigation or adaptation. 

Many countries currently provide subsidies for the production or consumption of fossil fuels or other 

activities associated with the release of emissions such as fertilizer use, artificially lowering their cost and 

encouraging over-use. Spending public funds to subsidize these activities increases their use above the 

socially optimal level when provided to consumers, or may inefficiently boost profits or allow inefficient 

businesses to stay in the market when provided to producers. These subsidies are sometimes supported on 

the basis that they provide benefits to low-income groups who would otherwise struggle to afford a vehicle, 

home fuels or fertilizers. However, especially in developing and emerging economies, such subsidies can be 

an inefficient way of providing support to low-income groups; fossil fuel subsidies; much of the benefit of 

fossil fuel subsidies tends to be captured by higher-income groups that spend more money on such fuels 

(Pigato 2019). Artificially cheap access to fossil fuel inputs can also hold back investment in energy efficient 

technologies and reduce economic productivity(Pigato 2019). 
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Fiscal policies can also help offset inefficient behavioral responses created by other climate policies. For 

example, carbon taxes can help offset the risk of ‘rebound effects’ whereby energy efficiency policies make 

the cost of energy use effectively cheaper. In these cases policies promoting efficiency can be 

complemented by putting a carbon price on fuel use. Carbon taxation can also complement other carbon 

pricing mechanisms like carbon markets by putting a price on activities not covered by those schemes, and 

avoiding reactionary over-investment into those areas if they become relatively cheaper after carbon market 

schemes are introduced. Alongside taxes, fiscal support can promote climate action, such as climate 

innovation, investment in renewable energy or for increased efficiency of industrial or agricultural processes. 

Climate fiscal policies can also provide non-climate co-benefits to national economies. These broader 

benefits may include raising revenues to support government priorities beyond climate change – which may 

be particularly relevant as carbon taxes may be easier to establish and harder to avoid than other taxes, such 

as income tax, in developing countries – and by promoting overall economic efficiency by replacing distorting 

taxes with more efficient approaches. These policies can therefore provide positive value for countries even 

without taking environmental benefits into account. 

 

C.1.1. Why are fiscal policies needed? 

Fiscal policies can support climate action in the near term through immediate adjustments to incentives by 

changing prices, reducing fossil fuel subsidies, providing a stable source of demand for green products and 

services, and promoting investment in green activities. Without policy intervention, the social costs from 

emissions of carbon dioxide and other GHGs are typically not accounted for in the decisions to use fossil 

fuels and conduct other GHG emitting activities, because the costs accrue to society more broadly, and in 

the future, rather than being felt by the emitter at the time decisions are made. By adjusting the prices that 

consumers and businesses face of using energy and of conducting activities that emit GHGs, fiscal policy can 

spur immediate action, through introducing carbon taxes and removing fossil fuel subsidies. Carbon taxes 

and subsidy removal operate in the same way by increasing the costs of emitting activities, and may be best 

pursued in tandem as it would be inefficient to institute carbon taxes while maintaining fossil fuel subsidies 

on the same fuels. 

Putting a price on carbon means that decision-makers have to take the external costs into account, and 

therefore incentivize reductions in emissions towards the socially optimal level. Carbon taxes are one means 

of addressing this unpriced cost of carbon, and are generally considered to be the most cost-effective way of 

reducing emissions – alongside emissions trading systems – as they don’t require government to have 

detailed knowledge of where and how emissions reductions should be delivered or whether producers or 

consumers should bear the costs. Instead, by setting a price signal on GHG-emitting activities carbon taxes 

will provide the incentive and allow flexibility for individual actors to implement activities that are cost-

effective for them, theoretically leading to highly cost-effective emissions reductions(Hepburn 2006).Carbon 

taxes can also have an impact beyond the scope of the specific price by signaling government priorities on 

climate to investors, businesses and consumers, and the international climate policy and finance community. 

Ambitious carbon taxation might have the potential to mobilize additional international support. However, 

carbon taxation may not be as effective at promoting investments where price incentives are not the limiting 

factor, for example where low carbon technologies are already on cost-equivalent terms with GHG-emitting 

technologies but where other behavioral or market barriers hold back investment in climate action. 

Fossil fuel subsidy removal can support near-term climate mitigation action through reductions in the use of 

GHG-emitting fuels. At the same time, increased prices can simultaneously incentivize investment in energy 

efficient technologies. Similarly, the introduction of carbon taxes or feebates (which combine fees for 

harmful climate activities and rebates for beneficial climate activities) can adjust incentives to encourage 
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reduction of carbon emitting-activities alongside abatement of efficient technology investments. 

Government procurement policies can also have an immediate impact in directing large volumes of spending 

towards lower-carbon goods or services. 

Green public procurement and fiscal incentives can boost the development of green markets and promote 

green investment for both mitigation and adaptation. Public spending can represent between 15% and 30% 

of GDP across different countries(UNEP 2012). Integrating climate change into public procurement decisions 

can provide an immediate market for climate goods and services and deliver emissions reductions and 

promote broader market change. At the same time, subsidies and tax incentives for climate investments, for 

example in low-carbon energy, climate innovation or sector-specific actions, can support immediate climate 

action. 

Fiscal policies can support fiscal climate policies for mitigation or adaptation through re-cycled revenues 

from carbon taxes or fossil fuel subsidy reform. Using government revenues from carbon taxes or fossil fuel 

reduction to support climate action can further increase the impact of fiscal reforms. However, 

governments’ scope to fund climate activities may be limited by the need to use revenues to manage 

political economy or distributive impacts from fiscal policy reform, for example providing payments to low-

income groups affected by the removal of fossil fuel subsidies, or the need to use carbon tax revenues to 

support firms concerned by impacts on international competitiveness. Government may also choose to 

spend revenues on broader economic and social development goals rather than specific adaptation goals, 

though these investments may also increase broader societal adaptive capacity. 

Beyond the near term, tax policies for clean technologies can also help steer the economy towards long-

term transformative change by altering the development trajectory of the economy towards a low-carbon 

development pathway. Given carbon taxes’ pervasiveness across the economy, their introduction can shift 

countries onto alternative pathways that support investments in infrastructure and energy generation that 

delivers long-term mitigation benefits. Similarly, fiscal incentives for clean technologies can contribute to the 

avoidance of high-carbon path dependency by spurring investment into low-carbon technologies. However, 

price incentives from carbon taxes may also steer investment away from higher-cost but necessary long-

term investments and towards lower-cost near-term investment. Careful design of carbon taxes or 

supporting tax adjustments (such as tax reduction incentives for investments with long-term benefits) may 

be needed to ensure that transformative change impacts are realized alongside short-term benefits. Beyond 

carbon taxes, climate-sensitive fiscal planning can also increase long-term resilience through investments in 

resilience and building fiscal headroom to cope with costs of disasters. It may take some time for countries 

to achieve sufficient fiscal headroom through borrowing capacity or building up self-insurance or to build up 

savings funds to self-insure against climate change. However, these policies can lead to substantial long-term 

gains in establishing prudent macro-fiscal management of climate risks. 

Fiscal policies such as carbon taxes and reducing fossil fuel subsidies can provide substantial co-benefits by 

helping raise revenues to offset inefficiently low tax receipts in developing and middle-income countries. Tax 

policies in many countries are often set inefficiently low, and it can sometimes be challenging to raise 

revenues through general taxation due to tax evasion and diversion of taxes for private or non-sanctioned 

use due to corruption. Fiscal policies such as carbon taxes could help overcome this issue by providing for a 

new source of tax revenue that is potentially less susceptible to diversion away from public budgets. These 

tax receipts could be used to finance general government spending or support particular issues or groups. 

Analysis suggests that the vast majority of global carbon revenues (including carbon taxes and other 

revenues) are allocated to either environmental or development objectives (53%) or to general public 

budgets (37%), with the remainder supporting tax cuts or direct transfers to household or businesses(World 

Bank 2019). Key options for using carbon tax revenues include(World Bank 2019): 



 

Transformative Climate Finance 

 58 

● Tax reform to replace distortionary taxes and improve the overall efficiency of tax systems and 
promote economic growth, though these benefits may be less visible to the public and less targeted 
that direct transfers. 

● Debt reduction to increase capital availability and reduce interest payment costs, though these 
benefits may also not be apparent to the public and do not support short term climate or 
development goals. 

● Non-climate development objectives (such as education or health) to promote economic growth and 
wellbeing alongside climate action without lending costs or other barriers to accessing finance. This 
approach provides visible benefits to the public from carbon tax schemes, but can have high 
administrative costs. 

● Investing in mitigation and/or adaptation to increase the effectiveness or equity of climate action, to 
reduce emissions in sectors not covered by carbon taxes, and to support public acceptance of carbon 
taxes. However, this approach may also have high administrative costs. 

● Assisting groups hit by high costs from carbon taxes through compensation, which can be low cost if 
administered through existing welfare systems – though may also be less visible if administered 
through these systems and so less effective at building public support for carbon taxes. 

● Supporting industries at risk of competitiveness impacts from carbon taxes to reduce negative 
impacts on affected business and build support from these groups for carbon taxes. However, it may 
be challenging to identify sectors that require compensation and to design compensation schemes 
that do not undermine climate objectives. 

Revenues from climate fiscal reforms can also support government action beyond climate change – though 

the implementation of new taxes may also negatively impact some groups. These policies can lead to 

increased economic benefits for governments and across the economy. At the government level, carbon 

taxes can increase revenues, especially as well-designed carbon taxes can be designed to reduce tax 

avoidance and could also allow greater taxation of informal sectors. At the same time, revenues from taxes 

(and reduced subsidies) can be used to deliver broader development co-benefits if used to fund health, 

education, infrastructure investment, private sector development or other social programs. However, these 

increased revenue and spending benefits should also be considered alongside potential negative impacts 

from increased taxation, which may dampen economic activity and will increase costs across the economy 

for both producers and consumers. Carbon taxes and reduced fossil fuel subsidies may themselves directly 

spur increased firm-level investment in energy-efficient technologies and increase firm-level productivity, 

leading to increased economic activity and overall increased output and employment. 

In order to support just transition, fiscal policies such as fossil fuel subsidy removal or carbon taxes need to 

incorporate support for workers and social groups likely to be negatively affected by the policy. Carbon taxes 

and fossil fuel subsidy removal have the potential to penalize industries that are both emissions - and labor-

intensive, or industries in which a large number of workers are employed. These policies can manage these 

potential risks by including well-funded and well-developed programs to support displaced workers, for 

instance by investing fiscal resources to support new industries and protect workers in old ones. 

Furthermore, fiscal policies need to allow fiscal revenues to support low income groups that are hit by the 

implementation of new taxes on or reduced public support for energy consumption, or indeed that may be 

particularly badly affected by other climate or transition impacts. For example, India’s reform of subsidies for 

cooking gas included the removal of price subsidies but the implementation of targeted support for low-

income households(Mittal, Mukherjee, and Gelb 2017), while Iran re-allocated subsidies from fossil fuels to 

social programs leading to reduced income inequality, and Indonesia has used proceeds from subsidy 
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removal to provide healthcare to poor households that did not previously have healthcare (Gupta, Dhillon, 

and Yates 2015). 

 

C.2. Fiscal policy interventions to support climate action 

This section considers the different fiscal policies’ approaches that governments can pursue in order to 

support climate action. Countries can use fiscal policies to reduce inefficiently high emissions of carbon 

dioxide and other GHGs, to incentivize investment in and use of low-emissions technologies, and to establish 

a strong macro-fiscal position to weather future climate impacts. 

 

C.2.1. Subsidy reform 

Removing or reducing fossil fuels subsidies can both reduce high emissions and spur investment in climate 

action. While the exact size of fossil fuel subsidies is unclear, estimates put it on the scale of $1 trillion to $5 

trillion globally(McCulloch 2017). It is challenging to accurately assess the value of subsidies, and different 

approaches – based on the value of observable support provided by governments or based on gaps between 

observed prices and efficient market prices – provide very different estimates. However, recent analysis 

suggests that these subsidies are predominantly composed of indirect subsidies (as observed through price 

gaps) rather than direct subsidies on consumption, with direct subsidies of around $0.3 trillion and indirect 

subsidies of $5.2 trillion in 2017(IMF 2019b). Subsidies are predominantly provided for coal (44% of 

subsidies) and petrol (41% of subsidies), with the remainder of subsidies supporting natural gas (10%) or 

electricity (4%). In absolute dollar value terms, subsidies are highly concentrated in advanced economies and 

in emerging and developing Asia countries, though in terms of share of regional GDP are highest in 

Commonwealth of Independent States countries and importantly are higher in all developing country groups 

than among advanced economies. 

The removal of existing fossil fuel subsidies reduces the incentive to over-use these energy sources, and 

reduce emissions substantially. At the same time, the increase in the relative price of fossil fuels compared 

to other energy sources can spur investment in energy efficiency measures or clean energy. The savings from 

fossil fuel subsidy reforms can also be used to support climate mitigation investments or to improve the 

macro-fiscal position to create headroom to deal with unexpected climate impacts, potentially offering a 

climate change double dividend. Fiscal dividends can also be targeted to offset increased prices among key 

groups that may otherwise object to reforms. 

Countries may also have opportunities to reform subsidies in other sectors – particularly agriculture – to 

support climate action. The same logic of subsidy removal for environmentally harmful activities, or the 

adjustment of subsidies to better align with climate goals, can be applied beyond fossil fuels. Food and land 

systems are responsible for 30% of emissions globally, and are the leading cause of degradation and loss of 

forests and natural habitats(The Food and Land Use Coalition 2019). However, while an estimated $700 

billion is provided in agricultural subsidies annually, subsidies for food and land systems do not typically 

support sustainable environmental outcomes or the development of sustainable markets(The Food and Land 

Use Coalition 2019). Reforming how these subsidies are provided – particularly subsidies for fertilizer inputs 

that have high associated GHG emissions(Stamoulis and Lipper 2012) – could promote agricultural activities 

that are less emissions intensive, promote more efficient agricultural techniques, support agricultural 

practices that minimize emissions from crops and livestock, and support greater resilience to climate 

impacts(Mamun, Martin, and Tokgoz 2019). 
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C.2.2. Carbon taxes 

Carbon taxes use price signals to discourage the use of fossil fuels while promoting innovation and 

investment in cleaner, more efficient technologies. Starting with Finland’s carbon tax in 1990, 27 countries 

or regions have implemented carbon taxes, which have been particularly common among developed 

countries and in Latin American developing and emerging economy countries. The fuel or sectoral coverage, 

the proportion of national emissions covered and the price set by carbon taxes varies substantially across 

countries, with carbon prices ranging from less than $1 (in the case of Mexico’s lower price tax) to $127 (in 

Sweden) per metric tonne of CO2 equivalent(World Bank Group 2019). Additionally, many carbon tax rates 

are well below the levels needed to be consistent with the Paris Agreement temperature target, which is 

estimated to be at least US$40–80/tCO2 by 2020 and US$50–100/tCO2 by 2030(Stiglitz et al. 2017). 

Carbon taxes are highly flexible and can be applied within specific sectors or across the whole economy. 

They can also be imposed at various points in the supply chain, for example at the point of fossil fuel 

extraction or importation, at the point of use in industrial processes or for energy production, or at the point 

of use by consumers. These taxes typically focus on carbon dioxide from energy combustion, but can also be 

expanded to cover other GHG emissions from industrial processes such as cement production or fugitive 

gases from fossil fuel extraction. 

Carbon taxes can be combined with broader tax reform and other climate policies to increase their impact 

and manage potential unintended consequences. Governments can reduce taxes on capital or labor to offset 

potential resistance to reforms due to increased costs of fuel for home use or as an industrial input. This may 

include policies to support firms to offset or reduce burdens on high-emitting sectors and policies to ease 

the impact on households (for example by providing more targeted support for low income groups), and 

gradual implementation of taxes to avoid shocks within the economy(Pigato 2019). Supporting policies can 

also be used to offset the risk of ‘carbon leakage’, whereby emissions-intensive activities might shift from a 

country with a carbon tax to a country without one. Trade policies like border-carbon adjustments or 

international policies like an international carbon price floor can reduce the risk of both leakage and 

reductions in international competitiveness. 

 

C.2.3. Revenue-neutral ‘feebates’ 

Governments can use a combination of fees on high-emission activities with rebates on low-emission 

activities to promote mitigation within specific areas. For example, fees on high-emitting vehicles and 

reductions in vehicle taxation for low-emissions, hybrid or electric vehicles can help incentivize shifts towards 

a lower-emissions vehicle fleet(IMF 2019a). However, in order to define low versus high emissions activities, 

feebate schemes need to be targeted towards specific emitting sectors rather than supporting economy-

wide emissions reductions. They may also be less effective than other fiscal policies. For example, feebate 

schemes for vehicles would not encourage drivers to reduce overall mileage, unlike a carbon tax on 

fuels(IMF 2019a). 

 

C.2.4. Subsidies and tax incentives for climate action 

A range of fiscal policies, including tax reductions, subsidies or loan guarantees, can help overcome barriers 

to investment in climate mitigation and adaptation. Barriers to the efficient development and uptake of new 

technologies – such as knowledge spillovers from new technologies that are not captured in the private 

value of new technologies – mean that it may be efficient for government to provide fiscal incentives to 

encourage these actions. 
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Governments can use a wide range of fiscal incentives to support climate action. These may include 

subsidies for low-carbon energy production, such as subsidies for utility generators and/or to smaller-scale 

producers through feed-in-tariffs (which may be financed from public budgets or through increased 

customer charges) or through price support for industrial, commercial and domestic renewable energy and 

energy efficiency technologies. These incentives can support activities identified for other climate actions, 

particularly supporting innovation through providing incentives for the uptake of new low-carbon 

technologies, boosting climate innovation and supporting action within specific sectors such as education 

and skills transfer programs and promoting carbon capture and storage. However, these incentives should 

be designed with care to avoid supporting the development of technologies regardless of the scale of the 

benefits they offer, or without considering their costs. 

 

C.2.5. Government procurement and investment 

Governments can integrate sustainability into their own procurement and investment processes to support 

climate action. Government spending can make up a sizable portion of economic activity in many countries. 

Governments can leverage this spending to support emissions mitigation in activities they finance or 

support. One approach to this can be through the use of a ‘shadow price of carbon’, as used by the MDBs 

and various national governments(World Bank Group 2019). In addition, they can use their procurement 

power to encourage the market penetration of low carbon climate resilient products such as high efficiency 

or LED light bulbs or more efficient building design. For example, in 2017 the California state government 

passed legislation requiring the state to use its procurement power to ensure purchases of a range of 

infrastructure inputs (steel, glass and insulation) to comply with set maximum performance standards for 

emissions(Pigato 2019). Best practices for green public procurement include introducing environmental 

standards into technical specifications for purchases, into procurement selection and award criteria, and into 

contract performance clauses(OECD 2015a). Effective green or climate-sensitive procurement needs to be 

planned alongside an understanding of market capacity and available solutions, and can be used to raise 

awareness of green products and solutions among other buyers, business and broader society(OECD 2015a). 

 

C.2.6. Integrating climate impacts into fiscal planning 

Governments can improve their ability to manage climate impacts by integrating climate considerations into 

fiscal planning, including investment frameworks, and climate risk management approaches. Given the 

substantial investment needs associated with delivering adaptation investments and the substantial 

potential negative impacts of climate change on economic growth – through both lost output and through 

slower underlying economic growth – governments support adaptation by integrating climate change into 

national development planning and budgeting. This includes integrating climate change costs into fiscal 

frameworks and into strategic investment decisions. At the same time, governments can take strategic 

decisions around the management of remaining climate risks through the use of disaster and climate risk 

management financing tools, including tools to risk reduction (incentives for building resilience), risk transfer 

(insurance and catastrophe bond) and risk retention (such as budget contingencies, reserve funds and 

contingent loans)(Meenan, Ward, and Muir-Wood 2019). 

However, climate change – and the response to it – creates a risk that the fiscal flexibility of countries may 

be threatened from two sides as both debt increases and GDP decreases. While investments in climate 

action can reduce emissions (and thus long-term exposure) and manage risks of climate impacts through 

adaptation and resilience actions, these investments can also increase levels of national debt. High levels of 

national debt can reduce governments’ flexibility in dealing with climate disasters by reducing their options 

for short-term financing, and may also made it harder for governments to finance investments in other 
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national priorities or to respond to economic shocks or non-climate disasters. Governments may therefore 

be wary of accruing ‘climate debt’ from investing in climate action, and may want to carefully consider the 

use of resources to invest in preventative climate action versus retaining climate risk but maintaining or 

reducing debt-to-GDP level to provide greater flexibility. The frameworks set out above can help countries 

integrate climate concerns into fiscal planning and can help them foresee and manage these risks.  

Where governments choose to retain risks, they can increase their ability to cope with climate impacts by 

expanding their ‘fiscal buffers’ to enable them to finance responses to climate disasters. While governments 

are unlikely to set macro-fiscal policy with the specific goal of maximizing their ability to cope with climate 

impacts, maintaining a strong fiscal position can nonetheless provide a climate resilience co-benefit to 

countries. From a climate perspective, the right size for fiscal buffers that enable responses to climate 

disasters will depend on countries’ exposure to climate risks, how much risk is managed through risk transfer 

mechanisms like climate insurance, and how much governments are able to borrow to cope with emergency 

spending. Fiscal policies to increase buffers can include specific actions such as establishing savings funds to 

self-insure against climate impacts, or through maintaining a broadly strong fiscal position that balances 

investing in pre-emptive resilience and mitigation against maintaining headroom for unexpected costs. In 

considering how to finance climate investments, recent evidence suggests that taxation or spending cuts 

elsewhere are more effective to finance resilience spending, as debt-financing increases the debt stock and 

reduces the scope for external borrowing in response to extreme events(Pigato 2019). 

 

C.3. Barriers to implementing fiscal policy interventions 

Despite the benefits identified from fiscal policies, there remain a number of barriers that help to explain 

why there is sometimes limited government action on this topic, especially in some developing countries. 

Income and access to finance 

The implementation of subsidy reform or introduction of carbon taxes may be limited due to concerns that 

they may reduce international competitiveness, increase costs and have undesirable distributional 

implications. Developing countries often rely heavily on carbon-intensive industries like cement, steel, and 

aluminium to build infrastructure and fuel economic growth. Firms in countries that enact stringent carbon 

taxes may seek to pass through cost increases to customers, which may lead to a loss of global market share 

to firms abroad that do not have to incur the same costs, as well as leading to increased costs in these 

industries and in energy prices in general, resulting in higher manufacturing and service sector costs. Faced 

with a potential loss in market share, firms may choose to relocate production (and the associated 

emissions) to a jurisdiction with a lower carbon price instead of investing in emissions reduction technology 

or emissions permits. The impacts of relocating industries and increased costs may have negative 

consequences for the overall economic performance of and social welfare in these countries (Crassous, 

Hourcade, and Sassi 2006). In addition, cost increases may lead to particularly harmful economic losses and 

welfare impacts for lower-income households and disadvantaged groups. For example, higher prices of 

diesel will affect fishermen (who use it to power their boats) and farmers (who use it to run irrigation 

pumps), and higher costs of fertilizers and transportation will impact agricultural households (Stiglitz et al. 

2017). These concerns about negative impacts on income – and that the consequences may be particularly 

negative for low-income groups – may hold back policymakers from pursuing them. 

At the same time, the provision of fiscal support for climate-aligned investments through fiscal incentives, 

feebates, government procurement or through integrating climate resilience into fiscal planning may be 

limited by challenges accessing affordable capital,  by hard capital constraints or by concerns over accruing 

‘climate debt’ that weakens countries fiscal positions. In many cases, sovereigns may face resource 

constraints. This is particularly true for low income countries (LICs) with low credit ratings, who often 
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struggle with large external debts (IMF 2019c). In this context, countries may be reluctant to invest scarce 

capital in providing fiscal support for climate action or in allocating additional resources to public 

procurement over and above the costs of less climate-aligned goods or services. This may be especially 

salient given demands for expenditure in other areas of the economy or on social programs, or where 

countries already have high debt-to-GDP ratios. 

Information and uncertainty 

Uncertainty around the policy actions of trade partners and competitiveness concerns might hamper the 

implementation of a carbon tax or the reduction of subsidies. First movers (among peer countries) in 

implementing carbon pricing or reducing subsidies cannot be sure of the existence or stringency of 

neighboring countries’ or trade partners’ carbon pricing and subsidy policy. Implementing an ambitious 

climate policy could lead to a loss of domestic industrial competitiveness and carbon leakage if emissions-

intensive industries choose to relocate to a less stringent policy environment, or if exports face additional 

price competition as a result of greater costs of energy or carbon-intensive inputs. Governments may 

therefore be reluctant to pioneer the establishment of carbon taxes in their regions. 

Implementing climate-sensitive fiscal planning requires an understanding of expected climate impacts and 

their implications across the economy. Uncertainties around how and when climate impacts will be felt in 

specific countries, and their implications for infrastructure, for specific sectors, and for broader development 

priorities, may therefore limit countries’ ability to integrate these factors into strategic fiscal planning. 

Institutional capacity  

Designing and implementing climate-sensitive fiscal policy requires high levels of institutional capacity, which 

may be lacking in developing countries. Setting an efficient carbon tax requires a good understanding of 

historical emissions, an accurate forecast trajectory of future emissions under a business-as-usual baseline, 

and capacity to model expected impacts of carbon taxes when applied across different sectors of the 

economy and at different price levels. Similarly, setting efficient subsides for energy required an 

understanding of the appropriate balance narrow user benefits against broader social costs, and setting 

efficient subsidies for climate action, innovation and investment – and knowing when and how to draw down 

that subsidy – requires and understanding of market responses to fiscal support tools. Applying fiscal 

support tools therefore requires substantial institutional capacity and technical expertise, which may pose a 

challenge in both developing and developed countries. 

Implementing effective climate-sensitive fiscal planning similarly requires substantial technical capacity. 

Interpreting climate impacts projects, modelling their knock-on effects and designing appropriate and 

effective responses all require substantial capacity. Where countries lack this capacity, they may find it 

challenging to appropriately invest in resilience, and to make effective risk management decisions, including 

any decisions around building fiscal buffers to investing in financial products for risk transfer. 

Support for incumbent approaches  

Domestic industries at risk of losing competitiveness and profitability may oppose the institution of carbon 

taxes. Policy makers, industry groups or interest groups oppose carbon taxes where there is high real or 

perceived risk of carbon leakage. Even in countries or industries not vulnerable to carbon leakage, there 

could be a concern over the adverse effects of increased compliance costs from emissions intensive 

industries. Finally, companies may choose to pass carbon costs on to customers, which could result in 

undesirable impacts for low-income groups through, for example, increased energy prices (Ecofys and Vivid 

Economics 2016), leading to opposition among consumers, consumer advocates or policy makers. 

The removal of fossil fuel subsidies may face strong opposition from energy-intensive industries and 

consumers. Fossil fuel subsidies provide substantial benefits to energy users, which may therefore strongly 
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oppose the reduction or elimination of these subsidies. In some cases, the removal of fossil fuel subsidies has 

led to or exacerbated civil unrest in both developed and developing markets, including the French Gilets 

Jaunes movement starting in 2018 and the Nigerian protests at fuel price increases in 2012. In turn, this may 

make policy makers more reluctant to implement fossil fuel reforms. 

 

C.4. Climate finance for fiscal policy action 

Climate finance can play an important role in overcoming the barriers that governments can face in 

implementing climate change-related fiscal policies. Table 10 summarizes the range of climate finance 

instruments that can support climate action through fiscal policy development and reform. 

Table 10 Relevant climate finance instruments for fiscal policy action 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity Somewhat relevant to promote sustainable public financing for climate investment funds 
/institutions 

Investment 
loans 

Somewhat relevant for incentivising investment and strengthening national green finance 
capacity 

Investment 
grants 

Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Guarantees Somewhat relevant for incentivizing investment and strengthening national green finance 
capacity 

Intermediated 
financing – 

Results-based 
financing – Somewhat relevant to support the development of carbon taxes 

Policy-based 
financing – Strongly relevant for supporting the development of fiscal policies 

Trade finance – – 

Technical 
assistance 

– 
Strongly relevant to address knowledge and capacity gaps and support the development of 
fiscal policies 

Source: Vivid Economics 

The suitability and use of each relevant instrument is described in greater detail below. This discussion 

includes: 

● How each instrument can support fiscal policies and climate action; 

● Lessons learned or good practices in using the instrument to support fiscal policies; 

● Examples of how the instrument has been used to support fiscal policies. 
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C.4.1. Investment financing 

In specific circumstances, investment financing – and grants in particular – may be able to spur domestic 

action to implement fiscal reforms to support climate action. In and of themselves, project-level investments 

are unlikely to support fiscal reforms. However, if investments can catalyze domestic public co-financing – 

through the use of domestic fiscal policies - they may be able to support permanent reforms that support 

long-term climate action. Investments into funds or institutions (such as green banks) may be able to attract 

public or private co-financing in the short term, and to spur recurring fiscal commitments to those vehicles 

or institutions in the longer term. While in principle loans, equity or grants may be suitable, grants are likely 

to be particularly relevant due to their role in changing expectations. 

For example, UK government grant support for regional climate change funds led to local government 

legislation mandating ongoing financial commitments to the funds. The UK government’s Strengthening 

Adaptation and Resilience to Climate Change in Kenya Plus (StARCK+) included support for establishing five 

sub-national County Climate Change Funds, supported by grant commitments. The success of these funds in 

supporting local climate action led to substantial local political support, and legislation by a number of 

county governments to establish specific budget obligations as set-asides of 1% to 2% of annual county 

development budgets(Murphy and Orindi 2017; Vivid Economics 2018a). 

 

C.4.2. Results-based financing 

While RBF does not directly support fiscal policy action, RBF programs may help prepare the way for carbon 

pricing regimes, including carbon taxes. Some climate RBF explicitly aim to support long-term, self-sustaining 

carbon markets by building up the number of players engaged in results-contingent activities, building 

demand for technologies and supporting the creation of the infrastructure needed to support carbon pricing, 

before withdrawing international climate finance support(World Bank and Frankfurt School of Finance and 

Management 2017). For example, the World Bank’s Transformative Carbon Asset Facility aims to support the 

development of carbon accounting methodologies and mechanisms to account for carbon credits, alongside 

supporting the generation of assets that create carbon credits. While most of these elements are not 

required within carbon tax schemes, RBF programs can help familiarize actors to the association between 

emissions reductions and financial returns inherent in and with MRV approaches needed for carbon taxes. 

RBF could therefore help support longer-term transitions towards carbon taxes in supported countries. 

 

C.4.3. Policy-based finance 

Policy-based financing – especially loans and grants - can help capacity-constrained governments introduce 

fiscal policies. As noted above, governments may face obstacles to introducing fiscal policies due to technical 

feasibility constraints, lack of resources and policy risk concerns. Climate finance in the form of loans or 

grants for the development of fiscal policies can help overcome the cost to government of designing and 

implementing new policies. Grants and loans may be used to address capacity or information constraints 

within governments or be used to help meet the costs of providing subsidies or incentives as part of 

environmental taxation policy reforms. 

Grants and guarantees have already been used to finance other climate policies and similar practices can be 

adapted to promote climate fiscal reforms. The World Bank’s and other MDBs’ suite of development policy 

financing programs includes grants, loans and policy-based guarantees to help clients achieve sustainable 

growth and poverty reduction. Grant financing has supported both investment activities and building 
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government capacity. For example, the ADB’s Pacific Disaster Resilience Program for Samoa, Tonga and 

Tuvalu includes policy-based grants (alongside policy-based concessional lending) to support recipient 

country policy reforms to strengthen disaster risk management frameworks and systems (for example, Asian 

Development Bank 2017a), while the World Bank and AfDB provided policy-based lending in Morocco to 

support climate-related infrastructure policy development (Whitley and Granoff 2013; Asian Development 

Bank 2017b). Similarly, the Nepal Fiscal Reforms development policy credit program includes one 

component that monitors performance in issuing climate-resilient infrastructure development guidelines to 

promote resilience among sub-national governments (International Development Association 2018b; World 

Bank 2018c). Policy-based grants have been widely used to support policy responses to challenges beyond 

climate. 

Government contingent credit lines have been deployed to both provide financing in the event of natural 

disasters while also promoting sound fiscal management. Catastrophe Deferred Drawdown Options (Cat 

DDOs) are lines of credit that provide quick access to emergency financing following natural disasters, but 

are contingent on supported countries’ policy actions to develop disaster risk management programs and 

maintain robust macro-fiscal frameworks (Ijjasz-Vasquez and Escobar 2017; Disaster Risk Financing and 

Insurance Program 2012). The World Bank has already supported Cat DDOs in a wide range of countries 

including Colombia, Costa Rica, the Dominican Republic, Kenya, the Philippines and Sri Lanka to promote 

disaster risk reduction alongside fiscal strengthening and creating additional fiscal headroom to cope with 

natural disasters (World Bank 2008). However, an evaluation of contingent financing instruments like Cat 

DDOs suggests that their uptake by countries is very sensitive to the pricing of these instruments, and their 

effectiveness at providing rapid funding can be limited if there are costs to countries in drawing down funds, 

while uncertainty around the true future availability of funding in the event of disasters and about how 

contingent financing operates also limits interest and uptake(Schijman et al. 2016). 

A particular form of policy-based financing involves providing explicit financial incentives for policy action 

and can help overcome political economy barriers to policy development. By linking financial resources to 

changing fiscal policies, finance might help improve the efficiency of policymaking and strengthen 

institutions (Saadah 2015). Incentives for sectoral policy actions may be most effective when it is easy to 

agree upon the policy objectives, and assess when these have been met, and when accompanied with 

technical assistance. In particular, a review of the World Bank’s Program-for-Results Financing (PforR) found 

that a key barrier to policy deployment and impact was the difficulty of defining a disbursement-linked 

indicator for the policy. Additionally, the review found that program participants requested further training, 

guidance and knowledge sharing for using the financial instrument (World Bank Group 2015). 

There are a small number of initiatives that are already linking incentives to fiscal policy action or reform, 

though none specifically linked to climate change or carbon taxes. For example, the PforR States Fiscal 

Transparency, Accountability and Sustainability program in Nigeria aims to improve overall transparency and 

help the government achieve a strong fiscal position at the national and state level, while the 

Intergovernmental Fiscal Transfer Reform Program in Uganda supports effective fiscal decentralization 

(International Development Association 2018a, 2017). 

 

C.4.4. Technical assistance 

Technical assistance can help governments overcome multiple barriers to introducing fiscal policy reforms. 

Technical assistance can provide governments with the information they need to introduce efficient and 

effective fiscal policies. Technical assistance can also help governments overcome technical challenges in 

designing fiscal reforms through providing expertise and sharing best practices. 
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Good practice technical assistance should be country-led, aim to support transformation, be flexible, provide 

opportunities for learning, and be sustainable. To support fiscal policies in particular, technical assistance 

may require support that is flexible and tailored to the local context due to the political and feasibility 

barriers to designing fiscal policies. Political economy challenges can often be addressed by working through 

institutions responsible for the planning and execution of national policies, strategies and initiatives, with the 

choice of institutions informed by the political economy of the country. 

For example, the World Bank has been active in supporting the development of carbon taxes and reforming 

fossil fuel subsidies through providing technical assistance. The Partnership for Market Readiness provides 

broad technical assistance for carbon pricing, including carbon taxes, through almost 20 country-directed 

workstreams to develop nationally-specific plans, providing technical expertise and analysis, and supporting 

in-depth analysis of policy impacts, costs and benefits(PMR n.d.). For example, the PMR supported the 

development of South Africa’s carbon tax, which went into effect in June 2019. Similarly, the World Bank’s 

Energy Sector Management and Assistance Program (ESMAP) has provided technical assistance to the 

Egyptian government in support of fossil fuel reform, including providing supporting analysis and expertise 

and capacity. Egypt halved the fiscal costs of its subsidies, using the dividend to increase health and 

education spending while also increasing demand for energy efficiency product and reduce peak load 

(ESMAP 2017). An independent evaluation of the PMR found that it has ‘helped to transform the 

understanding of carbon pricing instruments as viable options to reduce GHG emissions to fulfil national 

policy goals and international commitments’(Partnership for Market Readiness 2018). 94% of participants 

surveyed for the evaluation found that the PMR offered added value, 79% agreed that it has had a high level 

of impact on their own country, and 72% agreed that it has had a high level of impact at the international 

level (Ipsos Mori & SQ Consult 2017). 

 

C.5. Conclusions 

To support transformative fiscal policy, providers of climate finance should focus on instruments that 

support policy changes and provide technical assistance. Previous experience has indicated that technical 

assistance and financing linked to policy reform are effective tools for supporting the development or 

reforms of national fiscal policies for climate action: As the implementation of fiscal policy actions and 

reforms is driven by public sector policy action, instruments that support the policy development process are 

critical. Technical assistance, in particular, is effective for addressing information and uncertainty barriers 

and to build technical capacity to implement reforms. Policy-based financing that supports broader policy 

action is also central.  

Alongside policy-focused instruments, funders should also consider investing in approaches that help create 

favorable enabling conditions for fiscal reforms. While policy financing and technical assistance instruments 

are key, there is also some role for other instruments to lay the groundwork for the implementation of 

carbon taxes or to promote action in specific or narrow cases. For example, RBF can help lay the groundwork 

for the development and implementation of carbon taxes, while public investment finance support for 

investment funds or institutions may promote shifts in government behavior to increase sustainable funding 

for these vehicles. However, while there is a clear role for these types of instruments, finance providers 

should carefully balance the more limited expected impacts from these approaches against the broader 

returns from investing in supporting policy action more directly. 
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D. Sector policies 

D.1. Benefits from sector-specific policies 

Sector policies for climate action refer to policies focused on a specific sector to reduce emissions or 

promote resilience. These policies could take any form discussed in other chapters,9 but beyond these there 

are two other main forms of policies that often target specific sectors because they need to be context 

specific: regulatory standards, and information provision. Regulatory standards such as fuel efficiency 

standards, greenhouse gas emissions limits, and resilient design requirements for infrastructure may be 

warranted if the societal costs of deviating from these standards is very high and/or price incentives are not 

sufficient to reach the desired outcome. Information policies can effectively address barriers to investment 

where there is limited awareness of technologies and their future benefits, even when accounting for carbon 

costs. This may for example be the case in energy efficient appliances and heating solutions with relatively 

uninformed consumers, in industrial processes where technological advancements are rapid and markets are 

less mature, and in infrastructure investment decisions facing limited information around the future physical 

impacts of climate change. Such regulatory standards and information policies tend to be targeted to 

influence investment decisions in specific sectors of production and consumption within countries and do 

not fall readily within the other chapters. This chapter therefore focuses on these types of policy, while other 

policies such as subsidies or supporting innovation are included within other chapters. 

Sector specific climate policies can improve investment decisions by correcting for missing information or 

compelling action with regulation. Even when greenhouse gas emissions are priced, there may be barriers 

which prevent consumers and industries from undertaking sufficient mitigation and adaptation actions. For 

example, consumers and industry may lack the information on alternatives in the market or on the full costs 

of inaction. There may also be network effects (when the value of a good or service increases as the number 

of users increases), path dependence (existing technologies persist due to resistance to change) or split 

incentives (a situation where the benefits of a good or service do not fully accrue to the person paying for 

the good or service) at play, or a combination of such barriers (Economidou 2014). Co-benefits of climate 

action may remain unpriced, such as reduced air pollution and improved health outcomes, and lead to 

under-investment in climate action (Carbon Pricing Leadership Coalition 2017). In these cases, information 

policies and regulatory standards can overcome barriers.  

 

D.1.1. Why are sector-specific policies needed? 

Sector-specific information policies can provide consumers or producers with better information on the 

benefits or costs of alternative LCCR goods and services in the market. Even if abatement technologies are 

profitable, they are not always adopted due to a lack of awareness about their existence and benefits. In the 

energy sector in particular, consumers and producers often lack the full information regarding the financial 

benefits of energy efficient alternatives. For example, a recent study found that even though LED bulbs have 

significant energy and cost savings over time, consumers were confused about the differences between 

types of bulbs and were even under the impression that they were less economical than other 

bulbs(Rodemeier, Löschel, and Kube 2017). This misperception can prevent consumers from adopting even 

the most cost-effective abatement options. 

Sector-specific information policies can also support efforts to adapt to the future impacts of climate 

change. Industries, service-based companies and consumers may not adequately account for the impacts of 

 
9For example, sector-specific subsidies are discussed in the Fiscal Policies chapter, and sector-specific innovation support in the Innovation chapter. 
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climate change in decision-making due to lack of information on the impacts, uncertainty in forecasting 

impacts, and limited information on the actions needed to adapt (Jones 2010). Additionally, climate change 

is widely perceived as a risk that will materialize in future, so adaptation efforts tend to be reactive rather 

than proactive. This may lead to firms and individuals limiting adaptation efforts and under-investing in LCCR 

technologies(Weber 2010). The importance of climate data to spur action is discussed further in the  Error! R

eference source not found. chapter. 

Sector-specific policies can address challenges of misaligned incentives that prevent economically beneficial 

investments in LCCR goods and services from occurring. This is a salient issue in the building sector, where 

building owners might bear the cost of switching to low-energy technologies, but the tenants would recover 

the benefits in the form of reduced energy bills (Bird and Hernández 2012). In this case, a building code or 

other regulation that requires certain energy performance standards in buildings could overcome the 

barrier. Misaligned incentives can also occur on the production side, if the risks of an investment decision 

accrue to a manager but the benefits accrue to the firm as a whole, potentially over a long time horizon 

(Ambec et al. 2013). 

Sector-specific policies can support emissions-reducing technologies where inefficient technologies persist 

due to ingrained habits and path dependence. An energy efficient or cost-saving option may find it difficult 

to gain traction in a market due to consumers’ unwillingness to change (Barnes, Gartland, and Stack 2004). 

There may be behavioral barriers to adopting new technologies which are unrelated to prices, including 

consumer sentiments and social acceptance(Singer 2017). Sector-specific standards might be used to 

gradually introduce new products into the market, such as banning inefficient air-conditioning units. 

Sector policies can impel complementary investments to enhance new LCCR technology uptake when this is 

limited by network effects. Electric vehicles are an example of a product with network externalities. The 

greater the number of users of electric vehicles, the greater demand for charging stations and the 

infrastructure to support an electric fleet, which in turn enhances the attractiveness of electric vehicles. As a 

result, it is challenging for electric vehicles to compete with a well-established hydrocarbon network 

(Gillingham and Stock 2018; Yu, Li, and Tong 2016). Regulations, for example, requiring charging docks at 

service stations can compel the development of a network of charging infrastructure which is necessary to 

support an electric vehicle fleet. 

Sector-specific regulation can stimulate climate change adaptation measures in new infrastructure, 

particularly when economic actors may be uncertain of the benefits of adaptation. Damages to 

infrastructure from climate impacts can be disruptive to people, firms and the economy as a whole. Recent 

research estimates that unreliable infrastructure costs at least $90 billion per year to individuals through 

productivity losses from power outages and increases in waterborne diseases from water outages. Investing 

in climate-resilient infrastructure can reduce economic vulnerabilities, improve social wellbeing and reduce 

repair costs in the future(Hallegatte, Rentschler, and Rozenberg 2019). Cost-benefit analysis has 

demonstrated that for most sectors, adaptation is much less costly than reacting to the impacts of climate 

change in future. For instance, the economic costs of extreme events such as high precipitation and flooding 

to built infrastructure will be high if adequate adaptation measures are not implemented (EEA 2007). 

Building code regulations can ensure protection from potential impacts of heat stress and flooding 

(Somanathan et al. 2014; OECD 2007). 

Sector specific policies can also be used to ‘lock-in’ certain emissions standards, making them part of long-

lasting infrastructure. Energy consuming products and infrastructure such as heaters, freight vehicles and 

power plants, can last from 10 to 50 years and beyond. Conversely, instituting sector policies such as building 

codes which reduce dependence on gas or coal heating can lock-in emissions saving infrastructure with 

impact far into the future(Seto et al. 2016). 
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Sector policies can help reduce the transition impact on affected groups by managing industry decline and 

helping workers transition to LCCR sectors (UNEP 2008). The impact of climate policies may be unevenly 

distributed across groups in society. A global transition to a LCCR economy will inevitably involve changes in 

the jobs and economic sectors that will thrive. Sectors which have high emissions or produce inefficient 

technology may cease to exist. Some employment can be directly substituted, but other jobs may disappear 

without direct replacement. At the same time, LCCR industries will grow and create new employment 

opportunities. There is evidence of widespread skill shortages in energy-efficient construction and 

retrofitting; renewable energy; energy and resource efficiency; and environmental services(Carbon Pricing 

Leadership Coalition 2017). Workers in energy intensive forms of construction, transport technologies, 

household appliances and industrial processes may be trained and upskilled to transition to LCCR production, 

for example, a shift from truck manufacturing to rail car manufacturing (UNEP 2008). Sector-specific policies 

such as information provision on available retraining and job opportunities may support these worker 

transitions. Yet inevitably, with increasing climate policy and physical impacts of climate change, the most 

exposed jobs such as in coal mining and coal fired power plants, where skills are relatively less transferable, 

may be under threat. For these cases, sector policies could promote access to education and skills 

acquisition that improve employability in newly emerging sectors(ILO 2015), through the provision of specific 

information on opportunities or broader fiscal incentives for education and skills transfer programs. 

Sector policies can complement price mechanisms to reduce the distributional impacts of carbon pricing. 

Policies which increase the costs of carbon may also have distributional impacts by raising energy prices in 

the short term. This can impede energy access with both health and economic costs. The design of carbon 

pricing mechanisms can reduce the distributional impacts with revenue recycling, which is discussed further 

in other chapters. Sector policies can complement these efforts to reduce the distributional costs of climate 

policies. For example, energy efficiency regulations and carbon capture and storage requirements on 

industry can reduce energy use and emissions to keep carbon costs low, thereby ensuring employment 

retention(Carbon Pricing Leadership Coalition 2017). 

 

D.2. Sector-specific policies to support climate action 

This section reviews the range of sector-specific policies governments can implement to overcome barriers 

to the uptake of LCCR technologies. The first section reviews the main types of regulatory standards. The 

second section reviews information policies. Other types of policies discussed in other chapters, such as 

Error! Reference source not found., Error! Reference source not found. and Error! Reference source not fou

nd. can be applied at a sector-specific basis to address these barriers. For example, governments can use 

fees on high-emitting vehicles and reductions in vehicle taxation for low-emissions, hybrid or electric vehicle 

to help incentivize shifts towards a lower-emissions vehicle fleet; this is discussed in the Fiscal chapter. 

markets can also target specific sectors through their design. 

 

D.2.1. Regulatory standards 

Regulatory standards mandate that a specific performance standard has to be met in the production or 

consumption of goods and services. Depending on the context of their application, regulatory standards can 

be used to support both low-cost and high-cost abatement opportunities and can either work to force lower 

emissions options or limit high emissions options (Burke, Byrnes, and Fankhauser 2019; McKinsey & 

Company 2009). They are often used in the energy sector, for instance, mandating that electricity generation 

must be below a particular emissions intensity, or demanding that end-use appliances only consume a 

certain amount of energy. Regulatory standards can also require the use of renewables technology: 

renewable energy targets are also frequently used in the electricity sector. Renewables targets are 
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sometimes used in the transport sector, and less often across industry, in the form of biofuels or biomass 

use targets. Additionally, regulatory standards can require the agricultural sector to operate more 

sustainably, such as through limits on deforestation and emissions-producing pesticide use(NewClimate 

Institute 2015). 

Regulatory standards can also be used to integrate energy efficiency and climate-resilience considerations 

into new infrastructure in the buildings and transport sectors, which has the additional benefit of ‘locking in’ 

the technology that will be used in the future(OECD 2007; Burke, Byrnes, and Fankhauser 2019). Analysis of 

international building energy codes demonstrated that EU, Norway, Switzerland and the United States have 

relatively stringent mandatory building energy codes. For example, building developers may lack the 

incentives or information to install efficient boilers and air conditioning systems. Germany has a ban on old 

inefficient boilers that limits the use of energy-inefficient technology (UN Economic Commission for Europe 

2018). Building energy codes can also promote renewables uptake. Denmark, Greece and Spain all have 

requirements for solar heating systems for hot water consumption(UN Economic Commission for Europe 

2018). These regulatory requirements can also be built into transportation infrastructure. In California, USA, 

the Innovative Clean Transit Regulation mandates public transit agencies to transition to a zero-emission bus 

fleet and prevents the purchase of non-electric vehicles after 2029(California Air Resources Board 2019). 

Sectoral regulatory standards are mostly used to overcome behavioral biases or barriers in the form of 

limited information on reducing emissions. This is particularly important for consumer related sectors, 

including buildings, transportation and waste, where the emissions decision is made downstream and is 

limited by a consumer’s access to energy efficient options. 

 

D.2.2. Information policies 

Sectoral information and education policies can reduce the cost of searching for LCCR alternatives and move 

consumer preferences towards LCCR goods. Consumers may face barriers to information on the emissions 

intensity of choices, including on food consumption, energy appliances, vehicles and waste disposal (Burke, 

Byrnes, and Fankhauser 2019). Information policies can also be used to make producers more aware of LCCR 

technology where they lack the resources to stay up to date on technological advances, for instance in the 

agricultural sector where there are numerous dispersed, small scale producers (McKinsey & Company 2009). 

Information policies in the form of ‘nudges’ can also be used to promote consumer awareness of low-

emissions alternatives and energy saving opportunities. Conservation nudges are a form of information 

policy where consumers are provided information on energy consumption with the intention of shifting 

consumer behavior towards energy efficient habits. For example, a California utility district provided 

households specific energy information on own consumption relative to neighbors’ usage. The behavioral 

nudge resulted in a 1-4% reduction in household energy consumption (Costa and Kahn 2010). Behavioral 

nudges can also guide consumer choices to cost-saving technologies such as energy-efficient light bulbs(UK 

Parliamentary Office of Science and Technology 2012). 

Information policies can also encourage producers to take into account the future costs of climate change 

when there is a lack of information or uncertainty. Producers may fail to invest in LCCR solutions when there 

is uncertainty surrounding the impacts of climate change or future policy scenarios. Firms’ decarbonization 

strategies may be informed by current carbon prices, which may not be sufficiently high to incentivize 

necessary abatement at present. Providing information on estimated carbon price paths can incentivize 

investment in low-emissions technology(Carbon Pricing Leadership Coalition 2017). Data on emissions, new 

technologies and other climate-related information can also incentivize investment in climate action; this is 

explored further in the chapter on Error! Reference source not found.Error! Reference source not found..  
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These policies are most effective when information barriers prevent investments which are necessary for 

desirable mitigation and adaptation outcomes. This means that they tend to be most relevant for low-cost 

abatement opportunities where no further financial incentive is needed to promote the uptake of the 

option, or as a complement to higher cost abatement options where another policy instrument is addressing 

the cost barrier. 

 

D.3. Barriers to implementing sector-specific policies 

Despite the benefits identified from introducing sector-specific policies which incentivize the uptake of LCCR 

solutions, there remain barriers to their implementation. This section elaborates each barrier below. 

Income and access to finance 

Supporting the implementation of sector-specific policies can be challenging for countries with limited 

resources and hard capital constraints. It may be difficult for financially limited countries to implement 

sector policies which are costly to the public sector to impose and administer or are perceived to impose 

costs on the private sector. For example, the public sector may find it challenging to implement regulations 

like energy efficiency standards which require public expenditure on monitoring and enforcement. On the 

private sector side, developing housing codes can be a costly process and perceived as an obstacle to 

developing new housing. This is especially so with competing demands for resources and ambitious 

development goals in developing countries. 

Information and uncertainty 

Governments may lack the information needed to implement efficient sector-specific policies. A barrier to 

implementing sector-specific regulations or incentive schemes is that governments may not know which 

sector-specific policies are needed or the level at which to set regulations. For example, extreme weather 

events may have varying impacts and magnitudes in different urban regions. In Tokyo, Delhi and Shanghai, 

there is a high flood risk, while other urban areas may be more affected by heat stress (CISL 2014). As a 

result, the most effective climate-resilient building standards may vary depending on which risks need to be 

mitigated. This may make introducing policies technically challenging, particularly for capacity-constrained 

governments. Additionally, there is an information mismatch between firms and government/regulators, 

meaning that the government may not have sufficient information on firm costs to set efficient regulatory 

policy. This can lead to excessive costs to industry, or conversely, insufficient mitigation or adaptation effort 

(Somanathan et al. 2014). 

Information gaps may also be a key barrier to developing adaptation policy which requires an understanding 

of environmental impact assessment and also population vulnerabilities(CISL 2014). In the European 

Commission’s assessment of member states’ adaptation preparedness based on national adaptation 

strategies, knowledge gaps on climate change and adaptation was identified as a key area where insufficient 

work was being undertaken. Moreover, in countries where knowledge gaps work is ongoing, sectoral 

knowledge is the gap being addressed by the most countries, suggesting that this is an area where climate 

finance could be particularly impactful(European Comission 2018). 

Institutional capacity  

Governments may lack the institutional capacity needed to implement and enforce sectoral regulatory 

policies. Initiating regulatory policy requires well-functioning public institutions with the technical capacity to 

design and implement efficient regulation. Additionally, sectoral regulatory policies also require institutions 

to have the capacity to monitor and enforce regulations. This could include funds to support enforcement or 

technical capacity to monitor industry activity. For example, standards on sustainable agricultural practices 
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may be difficult for a regulatory agency to monitor and enforce with limited resource constraints if the 

sector is composed of a large number of small firms. If an agency lacks the capacity to enforce regulations, 

there are lowered incentives for industries to comply, limiting the effectiveness of sectoral policies. 

Support for incumbent approaches 

Sector-specific policies may face industry backlash if the policies do impose, or are perceived as imposing, 

higher costs. A policy that imposes additional costs on an individual sector may be particularly vulnerable to 

coordinated campaigns and lobbying. For example, the construction industry may coordinate to lobby 

against new building codes which are perceived to impose higher costs on industry (de Serres, Llewellyn, and 

Llewellyn 2011). However, there is significant literature demonstrating that many sector specific policies, 

such as energy efficiency regulations or fuel economy standards often deliver savings to both firms and 

consumers (Somanathan et al. 2014). 

Policymakers may also be opposed to implementing policies which are perceived to put domestic industries 

at a disadvantage in international markets and which may lead to leakage. Sometimes the debate over 

regulatory policy will be framed in terms of a threat to sectoral or national competitiveness where, when 

one country has more stringent environmental regulations than others, it hinders the competitiveness of 

national industry by imposing higher costs. This, it is argued, can lead to ‘leakage’, or the phenomenon 

where firms will relocate to jurisdictions that are less restrictive. Currently there is limited evidence that 

national climate policies lead to leakage, although most of this literature focuses on the impact, or 

otherwise, of emissions trading systems or carbon taxes, rather than sector specific policies.10 

 

D.4. Climate finance for sector-specific policy action 

Instruments which provide technical and financial support for policy action are particularly relevant for 

supporting sector-specific policies. This section describes the instruments that have previously been used or 

that could theoretically be used to support sector-specific policies. Table 11provides an overview and 

description of eight types of climate finance instruments and their relevance. 

Table 11 Relevant climate finance instruments for sector-specific policy action 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity – 

Investment 
loans – 

Investment 
grants – 

Guarantees – 

Intermediated 
financing – 

 
10For example, Dechezleprêtre et al. (2018) investigated whether carbon displacement from Europe to the rest of the world occurred as a result of 
the first two phases of the EU ETS, finding no evidence of leakage. While this may be evidence that complementary support mechanisms were 
effective or that carbon prices were not sufficiently high to cause leakage, this demonstrates that leakage is not an automatic result of asymmetric 
climate action. 
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Climate finance instruments 
Relevance 

Finance type Instrument 

Results-based 
financing – Potentially relevant if tied to the development and enforcement of sector-specific 

regulations 

Policy-based 
financing – Strongly relevant to create incentives for policy introduction and overcome capacity 

barriers 

Trade finance – – 

Technical 
assistance 

– Strongly relevant for knowledge sharing on technical policy development 

 

Source: Vivid Economics 

Currently, there are few examples of development or climate finance used to support sector-specific policies 

for climate action, with the exception of some instances of technical assistance provision. The suitability and 

use of each relevant instrument is described in greater detail below. This discussion includes: 

• How each instrument can support sector-specific policies and climate action; 

• Lessons learned or good practices in using the instrument to support sector-specific policies; 

• Examples of how the instrument has been used to support sector-specific policies. 

 

D.4.1. Results-based financing 

There are a small number of initiatives that link financial incentives to sectoral policy development. For 

example, the Energy+ Partnership was a policy-results based financing initiative between international 

organizations and developing countries from 2011-2015 which incentivized governments to implement 

sector policy reforms, including targeting energy efficiency regulatory standards. In the Liberia partnership, 

the government took steps to implement renewable energy related energy sector reforms, as determined by 

the government and the partnership. Other sector policies targeted electricity grid strengthening and 

renewable energy quality standards (IBRD/WBG 2017b). The REDD+ partnership also finances broader sector 

policy reforms. Recently, the Norwegian Government has pledged $1 billion for deforestation policy reform 

in Indonesia to reduce CO2 emissions. Results-based financing for emissions reductions is discussed further in 

the Error! Reference source not found. chapter. 

 

D.4.2. Policy-based financing 

Policy-based financing - including loans, grants and guarantees - can help capacity-constrained governments 

introduce sectoral policies. Governments may face obstacles to introducing sectoral policies due to technical 

feasibility constraints, lack of resources and policy risk concerns. Climate finance in the form of loans, grants 

or guarantees for the development and implementation of specific sector policies can help overcome the 

cost to government of designing or financing new policies. In the context of adaptation policy, understanding 

where climate vulnerabilities are the highest is key for implementing efficient and effective policy. For 

example, in Sao Paulo, research demonstrated that defining adaptation policies for building codes required 
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both an understanding of projected environmental impacts and population vulnerabilities(CISL 2014). 

Investment instruments could support the necessary scoping activities, such as climate and population data 

collection and spatial risk assessment, for introducing key adaptation policies. 

Policymakers may also face political obstacles to introducing sectoral policies which require re-allocating 

resources or creating new sources of revenue, which may be addressed with policy-based finance. Financial 

resources can supplement budgets and increase the political viability of expensive policies. By linking 

financial resources to sectoral policies, finance can help improve the efficiency of policymaking and 

strengthen institutions (Saadah 2015). For example, a sector regulatory policy such as an energy efficiency 

standard that raises costs for industry and requires government resources for monitoring compliance may 

face both political economy and financial barriers which can be overcome by grant financing or policy-based 

guarantees. Grants and loans may be used to address capacity or information constraints within 

governments or be used as part of sector policy reforms. Policy-based guarantees could be used to support 

government funding for sectoral policy reforms and could in principle include requirements for specific 

sector reforms supporting climate action. Box 1 shows examples of development policy financing for sector-

specific policy action which could be used to inform the development of climate finance instruments for 

sector policies. 

Box 1. Key examples of development policy-based financing for sector policies 

Grants and guarantees have been used to finance development policies and similar practices can be 

adapted to promote sector-specific climate policy action. The World Bank’s and other MDBs’ suite of 

development policy financing programs includes grants, loans and policy-based guarantees to help clients 

achieve sustainable growth and poverty reduction. 

Grant financing has supported both investment activities and building government capacity. For example, 

the ADB’s Pacific Disaster Resilience Program for Samoa, Tonga and Tuvalu includes policy-based grants 

(alongside policy-based concessional lending) tied to recipient country policy reforms to strengthen 

disaster risk management frameworks and systems, while the World Bank and AfDB provided policy-based 

lending in Morocco to support climate-related infrastructure policy development (Whitley and Granoff 

2013; Asian Development Bank 2017). The grants have also been widely used to support sectoral policy 

responses to challenges beyond climate, for example a World Bank grant was awarded to Guinea to 

support reforms to strengthen government capacity to manage the Ebola crisis. 

Guarantees have been used to support the general budget of the government, and could be used to 

support the development of sector-specific policies which create credit liabilities for the recipient 

government (World Bank Group 2015a). 

 

D.4.3. Technical assistance 

Technical assistance can help governments overcome multiple barriers to introducing sector-specific 

policies. Knowledge and best-practice sharing can provide governments with the information they need to 

introduce efficient and effective sector-specific policies, as well as overcome political resistance to 

implementing sector-specific policies. Technical assistance can also help capacity-constrained governments 

overcome the technical challenges of designing these regulations. 

Technical assistance and knowledge sharing support sector specific policies in the energy and agriculture 

sectors. The Energy Sector Management Assistance Program (ESMAP) has set up multiple technical facilities 

which support sector-specific policymaking. For example, Regulatory Indicators for Sustainable Energy (RISE) 

provides information on how a country’s regulatory environment compares to others and identifies priorities 
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for improvement on policies for energy access, renewable energy and energy efficiency. The RISE indicators 

support governments to prioritize sector policymaking and prevent energy efficient sector policies - including 

energy labels, minimum performance standards and so on - from being overlooked on the policy agenda 

(IBRD/WBG 2017a). Additionally, the World Bank’s Nationally Determined Contributions Support Facility has 

supported sectoral policies, including supporting mitigation through energy efficiency regulatory standards 

and adaptation through promoting information on sustainable agricultural practices and developing 

standards for resilient transportation infrastructure (World Bank Group 2018a). 

Good practice technical assistance should be country-led, aim to support transformation, be flexible, provide 

opportunities for learning, and be sustainable. To support sector-specific policies in particular, technical 

assistance may require support that is flexible and tailored to the local context due to the political and 

feasibility barriers to designing sectoral policies. Political economy challenges can often be addressed by 

working through institutions responsible for the planning and execution of national policies, strategies and 

initiatives, with the choice of institutions informed by the political economy of the country. An external 

programme evaluation of ESMAP demonstrates that TA can be effectively used to address the information 

gaps in developing energy efficiency policy, particularly through the Energy Efficient Cities program. The 

review also highlights the importance of and challenges in knowledge management. Results from ESMAP 

activities are not always systematically identified, which limits the dissemination of knowledge-sharing. This 

review indicates that technical assistance facilities have the opportunity to be even more effective at 

developing tailored policies by building a more robust evidence base (ICF Consulting 2016). 

 

D.5. Conclusions 

Providers of climate finance can rely on proven technical assistance approaches to support government 

implementation of sector-specific policies– but can also explore more novel results-based financing and 

policy-based financing instruments. Most experience with supporting sector policies has been through 

technical assistance. This approach is likely to continue to be particularly relevant, given that policymakers in 

developing countries may lack the resources, technical capacity or political will to implement sector-specific 

policies. Knowledge and best-practice sharing can provide governments with the information they need to 

introduce efficient and effective sector-specific policies, as well as overcome political resistance to 

implementing sector-specific policies. Technical assistance can also help capacity-constrained governments 

overcome the technical challenges of designing these regulations. However, there may also be roles for 

approaches that have less of a track record, but have good potential to drive sector-specific action. While 

results-based financing and policy-based financing have not previously been widely used to support 

information and regulatory policies for climate action, lessons learned from development policy financing 

include that grants and loans from climate finance more broadly can be effective in helping capacity-

constrained governments introduce these types of sectoral policies. 
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E. Trade policy and green trade 

E.1. Benefits of trade policies and green trade 

Trade policy refers to regulations, agreements and institutions that impact imports and exports; in other 

words, the policies that create the environment in which all importing and exporting businesses operate. 

Trade policy is important for supporting trade in low carbon and climate resilient (LCCR) goods and services, 

and international trade policies in and of themselves, can be leveraged to support climate action.  

● Trade is important in encouraging the spread of LCCR goods and services, and therefore can support 
mitigation and adaptation goals. At the same time, increased trade also generally results in higher 
emissions through growing GDP and increased used of transportation (see Box 2).  

● In addition, international trade accounts for more than 50% of global GDP (World Bank/OECD 2016), 
meaning that trade policies are one of the key ways in which countries interact with, and seek to 
influence, one another. These interactions can increasingly relate to climate issues; trade policies 
provide a significant opportunity to impact the business conditions of both low-carbon and emissions 
intensive industries and the extent to which climate resilient goods and services are produced and 
consumed(UNCTAD 2015).    

In terms of the former, there is already a highly valuable global trade in environmentally related goods11 

which is largely dominated by OECD countries. Global exports in environmentally related goods, of which 

LCCR goods are a subset, are currently around $2.5-$3 trillion per year. Figure 9 shows that one definition of 

LCCR goods represents approximately half of EGS exports. To put that into context, the value of global trade 

in 2016 was approximately $16 trillion, meaning that environmentally related goods represented just under 

20% of global trade and LCCR goods around 10%. The market for these goods is already large; however, at 

present it is dominated by OECD countries that account for two thirds of trade in LCCR goods.  

Policies and international agreements that influence trade flows in LCCR goods and services or that promote 

climate action primarily take three forms. These include: 

1. LCCR trade liberalization policies encourage the spread of LCCR goods and services. These policies 

can lower the barriers to the exchange of LCCR goods and services by reducing or eliminating tariffs 

and non-tariff barriers to trade. 

2. Trade policy can be a lever to encourage domestic climate action through forming climate clubs. 

Climate clubs are trade agreements that reward groups of countries that commit to climate action.  

3. Border carbon adjustments both create incentives for trade in LCCR goods and services and can be 

used as a tool to incentivize greater commitment to climate action. Border carbon adjustments place 

 
11 The environmental goods and services covered by this indicator are: air pollution control; cleaner or more resource efficient technologies and 
products; environmentally preferable products based on end use or disposal characteristics; heat and energy management; environmental 
monitoring, analysis and assessment equipment; natural resources protection; noise and vibration abatement; renewable energy plant; management 
of solid and hazardous waste and recycling systems; clean up or remediation of soil and water; waste water management and potable water 
treatment. There is no internationally recognised approach for classifying the LCCR component of these goods; this analysis defines LCCR goods as 
being those related to cleaner or more resource efficient technologies and products, heat and energy management, and renewable energy plant. 
However, both the EGS and LCCR definition is based on the HS Classification which is the dominant classification of goods for international trade. Not 
all products that can support low-carbon or and/or climate resilient development are captured in this framework as within a product category there 
may be some versions of a product that support low carbon and/or climate resilience and other versions (in the same category) that do not support 
such objectives e.g. energy efficient versus less energy efficient motors. In trade negotiations, in these cases specific sub-categories of the HS 
classification can be covered by a so called ‘ex out’ within a trade agreement, but this is a cumbersome process and not reflected in centrally 
collected statistics. In addition, sometimes the application of a product determines whether or not it supports low carbon or climate resilient 
development, for example, centrifugal pumps are critical in wastewater applications that can improve climate resilience, while these are also often 
used in other industrial applications such as oil and chemicals. It does not capture services trade. 
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an import tariff on emissions-producing goods and services from countries with lower carbon prices 

than the importing country. This encourages production of LCCR goods and services which avoid the 

BCA and incentivizes participation in climate action to domestically capture revenues from carbon 

prices rather than facing tariffs. 

Figure 9 Global exports in LCCR goods represent around trillion of annual trade, two-thirds of which comes from 
OECD countries 

 

Note: Values in 2019 US dollars. The LCCR goods and services covered by this indicator are those specified in 

footnote 1. 

Source: Vivid Economics based on OECD (n.d.) 

 

Box 2. The negative impacts of trade on climate 

Well-designed trade policies are important to reduce the environmental risks associated with globalization 

and international trade, which may otherwise exacerbate climate change. There is a significant body of 

literature exploring the linkages and trade-offs between trade and the environment, identifying several 

pathways by which increased trade might have negative environmental consequences on the 

environment (Copeland 2013)  

● Increased international trade can lead to economic growth, resulting in increased emissions, 
pollution and natural resource degradation. There is limited evidence that trade liberalization at a 
fixed level of GDP has a negative impact on domestic environmental degradation (Frankel and 
Rose 2002). However, there is evidence that there is a positive relationship between economic 
growth in developing countries and carbon emissions, with the economic growth in turn driven by 
trade liberalization (Aye and Edoja 2017). However, it is not necessarily the case that economic 
growth leads to increased emissions, and there is evidence that GDP growth and emissions can be 
decoupled if supported by appropriate national policy support for climate action (Cohen et al. 
2018). 

● International trade can also lead to higher emissions from increased use of transportation 
services, which rely heavily on petroleum for fuel (WTO, n.d.). International transport is 
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responsible for one-third of trade-related emissions, and evidence suggests that increases in trade 
liberalization and international shipping are likely to exacerbate the emissions from trade (Cristea 
et al. 2013). To combat this, countries may need to introduce domestic regulations on the shipping 
and aviation sectors and participate in international cooperation to reduce emissions from these 
sectors. 

● Increased international trade and global interconnectedness also creates the risk of ‘pollution 
havens.’ Pollution havens can occur when countries with less stringent environmental policies 
specialize in high-emissions goods and services (OECD 2019c) for export to countries with higher 
environmental standards on domestic production.  However, there is only mixed evidence for this 
effect in practice. For example, empirical work examining the pollution intensity of US foreign 
investment in developing countries found no evidence that investment was related to 
environmental regulation (Eskeland and Harrison 2003) and more recent work on the impact of 
carbon taxes on FDI estimated a small magnitude of effect (OECD 2017c). Overall, the evidence 
indicates that firm location is driven by a wide variety of factors, and the validity of the hypothesis 
depends not only on environmental policy but also the characteristics of industry (Zheng and Shi 
2017). 

 

E.1.1. Why is trade policy needed? 

Trade liberalization policy can support climate action by increasing the availability and reducing the cost of 

LCCR goods and services; simultaneously, trade policy can be leveraged to level the playing field between 

countries with different environmental regulations and increase cooperation and ambition on climate action. 

This section considers each of these in turn as well as discussing the implications of both forms of trade 

policy on the ‘just transition’.  

Liberalization of trade through trade policies and trade agreements can support near-term mitigation and 

adaptation action by reducing the cost and increasing the availability of climate resilient goods and services, 

hence encouraging their consumption. Lowering the tariff and non-tariff barriers to trade in LCCR goods and 

services can reduce the cost of acquiring low-emissions technologies or adaptation goods and services and 

make them more attractive compared to the dirtier or less resilient alternative(De Melo 2015). This is 

particularly important in countries which lack domestic industries which can cost-effectively produce LCCR 

goods. To this end, the World Trade Organization’s (WTO) Environmental Goods Agreement (EGA) aimed to 

liberalize trade in environmental goods and services by addressing multiple obstacles to trade in a context in 

which some nationally applied tariffs for these goods can be as high as 16 to 35%. 

In addition, liberalizing trade can facilitate technology transfer which can further enhance efforts to mitigate 

and adapt to climate change. As well as facilitating the final consumption of LCCR goods, trade liberalization 

also increases the flow of intermediate goods and services. Intermediate goods are products used as inputs 

in the production of final goods. Intermediate goods, such as machinery, can drive sector growth (Marcucci 

and Zhang 2019). Accordingly, trade in intermediate LCCR goods is crucial for developing LCCR sectors and 

increasing production of final LCCR goods. Trade in both intermediate and final LCCR goods facilitates 

technology transfer as international best practice in production is shared more widely,12 thereby reducing 

the costs of domestically produced LCCR products and services. Furthermore, production technologies 

imported for one purpose may have spillover benefits to other production processes, which can be 

particularly important for lower income countries which may have lower R&D expenditure(WTO/UNEP 

 
12 Although there is often a need to adapt transferred technologies to the local context. 



 

Transformative Climate Finance 

 80 

2009). The importance of innovation and technology transfer for climate action is discussed further in the 

Error! Reference source not found. chapter. 

Trade policies can also be used to incentivise international cooperation on climate that may lead to 

increased climate ambition and/or to alleviate carbon leakage concerns. Industries may face different 

climate regulations and carbon prices in different countries. Companies in countries that have more 

stringent policies may lose market share to industries that do not have to incur these costs; an undesirable 

result that is often referred to as carbon leakage. The differences in environmental regimes between 

countries can disincentivize LCCR production and trade, and disincentivize governments from introducing 

climate polices which are costly to domestic industries. This is despite evidence which suggests that 

increased environmental policy stringency can boost trade competitiveness in LCCR in the long term, as 

businesses are incentivised to innovate and explore innovations that reduce both costs and environmental 

footprint(Kriechel and Ziesemer 2009; Porter and Linde 1995).  

Trade agreements can support transformative change on climate action by altering incentives for 

international cooperation and domestic climate ambition. Harmonized international agreements on trade 

can help reduce the challenge of free-riding on emissions reduction efforts of other countries that is 

associated with unilateral climate action. International trade agreements can include specific provisions for 

climate action to support cooperation. Additionally, trade can be impeded from countries with lower climate 

ambitions, such as efforts in the US and EU to ban Brazilian beef over the Amazon fires, creating incentives 

for domestic action. In addition, climate clubs could be formed to create incentives to participate in climate 

action through preferential treatment of trade with other club members(Nordhaus 2015), thereby 

encouraging a wider range of participants. However, climate clubs face considerable practical, legal and 

economic challenges which mean that examples of such clubs are not yet seen.  

Trade liberalization policies need to consider just transition aspects carefully. Liberalized LCCR trade policy 

may contribute to structural unemployment in some countries either because LCCR technologies become 

more attractive than domestically produced dirtier technologies or because other countries have a 

comparative advantage in LCCR technologies. At the same time, for some countries, LCCR trade liberalization 

can be an important way to support the just transition as it can enhance the size of the market for domestic 

LCCR industries in their infancy, encouraging LCCR innovation and jobs, thus providing alternative 

employment options for those previously employed in high carbon industries(ILO 2015). Where LCCR trade 

liberalization does cause just transition challenges, financial support in the form of ‘adjustment assistance’ 

may be warranted, as discussed further in Section E.4. In addition, targeted industrial policies can support 

domestic LCCR industries without harming trade when deployed appropriately (Rodrik 2014); while sector 

policies should promote worker access to education and acquiring skills that improve their employability 

through work experience and on-the-job training(ILO 2015). These issues are discussed further in other 

chapters, including Error! Reference source not found. and Error! Reference source not found..  

Trade policy used to leverage domestic climate action also needs to consider just transition implications. 

Trade policy can create economic incentives for prioritizing domestic climate action. However, this may need 

to be accompanied by support to help countries adjust to the potential socioeconomic implications of 

domestic re-prioritization. For example, developing country economies may be more invested in high-carbon 

industries, meaning that prioritized mitigation action could have high economic costs and impact job 

security. As discussed previously, re-prioritization may also create opportunities for developing LCCR 

industries, which could help transition affected workers. However, trade policies which alter policy priorities 

may also warrant financial support in the form of ‘adjustment assistance’, as discussed further in Section E.4.  
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E.2. Trade policy to support climate action 

This section considers the actions governments can take to harness trade flows for climate action. These 

include both actions and policies which individual governments can take to increase trade flows in LCCR 

goods and services, and ways in which governments can cooperate on trade to increase climate action 

ambitions and create incentives for mitigation and adaptation. These can either be in the form of rewards or 

penalties. Trade liberalization creates positive incentives for trade in LCCR goods, services and technology, 

while border carbon adjustments and climate clubs create negative incentives against countries with less 

stringent climate action. 

This section first discusses the actions governments can take to incentivise trade in LCCR goods and services 

and then reviews the policy alternatives that are sometimes suggested to encourage more ambitious 

mitigation policies. These policy alternatives are not mutually exclusive. In fact, research suggests that a 

combination of ‘carrot’ and ‘stick’ incentives in driving international climate action can be more effective 

(Victor 2015). 

E.2.1. Trade liberalization 

Trade liberalization policy can lower the barriers to the exchange of LCCR goods and services by reducing or 

eliminating tariffs. This type of trade policy can be achieved through bilateral agreements to eliminate tariffs 

in specific sectors or on specific types of goods, or through multilateral agreements like the WTO’s proposed 

Environmental Goods Agreement13 which includes a number of trade liberalizing provisions for 

environmental goods, of which LCCR goods is a subset. As noted above, liberalizing trade in LCCR goods and 

services can increase the volume of trade in these goods and services and reduce the cost of LCCR goods as 

inputs to production. This can also provide consumers with more cost-effective options. 

Trade policies and trade agreements can also reduce non-tariff barriers that impede the exchange of LCCR 

goods and services. Non-tariff barriers can be just as, if not more of a hindrance to trade than tariff barriers. 

Policies such as import quotas, local content requirements and subsidies for domestically produced LCCR 

goods and services can prevent the development of LCCR industries in other countries and reduce trade in 

LCCR goods and services. Engaging in trade agreements and developing trade, industrial and fiscal policies 

which limit these barriers to trade can encourage the exchange of LCCR goods and services and decrease the 

cost of mitigation and adaptation. 

In some cases, well-designed export promotion policies can increase overall trade in LCCR goods and 

services. Exporting LCCR goods can help integrate domestic industries into global value chains and increase 

imports of intermediate LCCR goods. Therefore, promoting domestic green industries can support trade and 

increase overall production of LCCR goods, especially when such policies are designed with flexibility to 

prevent embeddedness and with an accountability mechanism (Rodrik 2014). Open trade policies can ensure 

that domestic industries have access to markets for key intermediate goods and services which they need to 

sustain their international competitive advantage. Other policies can complement trade liberalization 

policies to build capacity for international trade and ensure that domestic LCCR industries can access 

international markets.  For example, regulatory quality, infrastructure quality and property rights impact 

export industry potential. Increasing the quantity and quality of physical infrastructure needed for export 

competitiveness, such as telecommunication services, internet connectivity and port capacity, can often play 

an important role in supporting export potential (Reis and Farole 2012). Such infrastructure needs to be 

developed in a way that takes account of global emission goals, and in a way that ensures its resilience to the 

physical impacts of climate change.  

 
13Progress towards negotiating the EGA is currently stalled (WTO n.d.) 
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E.2.2. Border carbon adjustments 

Border carbon adjustments (BCAs) can make carbon markets (or carbon taxes) more politically feasible and 

more effective. BCAs involve placing an import tariff on emissions-producing goods and services from 

countries with lower carbon prices than the importing country, set at a level that equals the difference in 

carbon price multiplied by the quantity of emissions associated with the production of the imported good.14 

As discussed further in the Fiscal policy and Error! Reference source not found. sections, a key barrier to i

mplementation is political and industry competitiveness and leakage concerns associated with introducing a 

carbon price. Border carbon adjustments can reduce leakage and political concerns by levelling the playing 

field between countries. They may also incentivize countries to participate in climate action by introducing 

penalties for failing to undertake such action (Condon and Ignaciuk 2013). Section Error! Reference source n

ot found. discusses further how wider international participation in carbon markets can improve the cost-

effectiveness and impact of mitigation action. Box 3 describes BCAs which have previously been proposed to 

complement the EU ETS and the current status of this debate. 

Border carbon adjustments may provide opportunities for revenue recycling. The tax revenue collected from 

BCAs can be recycled to catalyse political support for policies and/or to support further mitigation and 

adaptation efforts. The options for revenue recycling are further discussed in the Error! Reference source n

ot found. chapter in the context of revenue recycling from permit auctions (PMR and Vivid Economics 2019).  

Box 3. The state of EU BCAs in 2019 

A number of EU proposals for BCAs to reduce leakage have been proposed but have not yet been 

implemented (Climate Strategies 2017): 

● Future Allowance Import Requirement (2007): Applies to imported and exported goods at risk of 

leakage to/from countries not participating in climate action comparable to EU ETS 

● Carbon Inclusion Mechanism (2009): Applies to imported and exported goods at risk of leakage 

to/from countries not participating in international climate agreements or outside of sectors 

covered by EU ETS 

● Border Adjustment Proposal for the Cement Sector (2016): Applies to imported cement and 

clinker from countries without carbon pricing comparable to EU ETS 

Despite there being no implementation to date, there are renewed political efforts to implement BCAs in 

Europe. The European Commission president’s Political Guidelines propose a European Green Deal with 

ambitious new climate action. One element of the deal is a proposed Border Carbon Tax to level the 

playing field and reduce carbon leakage. Von der Leyen notes that the BCA will be designed to be WTO 

compliant(Leyen 2019). 

 

E.2.3. Leveraging trade policy and agreements for climate action 

Countries are increasingly linking progress on climate policy to export market access and trade deals. Trade 

policy can form a key part of the suite of incentives used by countries to encourage enhanced climate action; 

for example, trade restrictions or exclusions can be imposed on countries with lower climate ambitions or 

poor environmental regulations, although any such exclusions would need to comply with WTO rules. This 

might preclude countries from joining trade blocs or agreements and enjoying trade liberalization benefits, 

 
14 A border carbon adjustment can also be imposed as a reduction in taxes or compliance obligations for exports (Mehling et al. 2017). 
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such as tariff reductions or the removal of non-tariff barriers to trade. Box 4 describes recent efforts to link 

climate and environmental provisions to trade agreements. 

Box 4. Linking climate to trade agreements 

There is increased ambition to integrate environmental protections into international trade agreements; 
trade is a linchpin in geopolitics, which could be leveraged to mandate increased climate and 
environmental action. Policy-based finance could be made conditional on including such provisions in 
international trade agreements which are not explicitly environmentally focused. Recent examples of 
trade and environment integration include: 

• EU-Mercosur: In autumn 2019, France threatened to block the EU-Mercosur trade agreement due 

to concerns over climate inaction and forest fires in Brazil. Finland also urged the EU to introduce 

a ban on Brazilian beef imports because of the forest fires (Fouquet and Iglesias 2019).   

• The EU-Canada Comprehensive Economic and Trade Agreement (CETA): CETA contains a chapter 

on sustainable development in trade and environmental protection in trade. The environment 

chapter prevents either party from relaxing environmental regulations in order to boost trade 

competitiveness. The chapter also inclusions provisions on cooperation for reducing non-tariff 

barriers to trade in environmental goods and services. In addition, the agreement recognizes the 

importance of cooperation on multilateral environmental agreements and reducing the 

environmental impacts of trade, though it makes no commitments in this regard (EC 2018).  

One form of such an arrangement could be a climate club, which rewards groups of countries committed to 

climate action and penalizes countries that do not. Climate clubs may emerge out of existing political 

initiatives looking to bolster international cooperation on climate action. For example, the Pacific Alliance is a 

trade bloc between Chile, Colombia, Mexico and Peru, removing tariff barriers to trade in goods and services 

and creating other forms of regional integration such as visa free tourist travel and a common stock 

exchange. At a 2017 summit in Cali, Colombia, the group made a commitment to explore a green growth 

strategy and investigate carbon pricing. Box 5 describes how climate clubs, regional and bilateral agreements 

function to support climate action in concert with the Paris Agreement.  

An alternative approach to promoting wider participation in climate action might be cooperative carbon tax 

agreements. Cooperative wellhead carbon tax treaties have been proposed to increase incentives for 

international commitment to carbon pricing. Fuel exporting countries may be opposed to carbon prices 

because fuel importing countries collect the revenue from carbon taxes placed on the source of emissions. A 

treaty which moves the carbon tax upstream to the source of extraction or which allows for tax revenue 

sharing between importing and exporting countries could increase commitment to carbon prices and climate 

action (Peszko, Golub, and Mensbrugghe 2019). 
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Box 5. Climate clubs and the Paris Agreement 

Climate clubs have arguably become more feasible following the Paris Agreement. Climate clubs are 

typically presented as limited institutional reforms that provide greater flexibility and less effort than 

politically and logistically challenging international agreements. The Paris Agreement created a new 

framework for climate policy whereby countries participate in mitigation effort via voluntary 

commitments to gradually reduce national emissions relative to a self-determined target(Victor 2015). As 

the Paris Agreement provides a loose framework for climate action, there is potential for additional bi- or 

multi-lateral climate clubs to provide support mechanisms for climate action, deepening cooperation 

across like-minded countries.  

Trade agreements can build on Nationally Determined commitments by increasing the benefits from 

cooperation and supporting deepened climate ambition. Research indicates that implementing climate 

clubs as an additional international coordination mechanism could bring economic benefits to both club 

members as well as the global economy. Potential benefits include enhanced technological diffusion, 

increased provision of low-cost climate finance and reduced barriers to trade from import 

tariffs(Paroussos et al. 2019).  

 

E.3. Barriers to implementing trade policy 

Despite the benefits identified from lowering the costs of trade in LCCR goods and services, there remain 

barriers which help to explain why there is limited government action on this topic, especially in some 

developing countries. In addition, there are both technical and political challenges to leveraging trade policy 

for climate action. This section elaborates barriers to both forms of trade policies below. 

Income and access to finance 

LCCR goods trade liberalization policies may eliminate an important source of revenue from import tariffs, 

particularly for developing countries. In developing countries, imported goods and services face higher 

import tariffs and tariffs are often an important source of revenue for the public sector. Although LCCR 

goods typically face relatively lower tariffs(McKenna, Melo, and Vijil 2014), many goods which are important 

for LCCR industry production may still face high tariffs which can prevent industry development(Jacob and 

Møller 2017). While trade liberalization can make these goods more accessible and stimulate LCCR economic 

development, there is mixed evidence on whether governments can recoup the losses in revenues(Karimi et 

al. 2016). The loss in fiscal resources may prevent lower income countries from pursuing trade policies which 

can enhance climate action. 

Information and uncertainty 

Policymakers may also not have sufficient information on the market for environmental goods and services 

to recognize the potential gains from LCCR goods trade liberalization policies. Policymakers lack information 

on the available technologies in international markets and the costs of domestic production. As a result, 

policymaking may be driven by political motives or rent seeking, and may err towards supporting domestic 

production through subsidies and other industrial policies which reduce competition and trade (Rodrik 

2014).  

Institutional capacity 

Countries may lack the institutional, policy and physical infrastructure to capitalize on the gains from LCCR 

goods trade liberalization policies. Countries need to develop a strong institutional and regulatory 
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environment as well as put into place the necessary infrastructure in order to capitalize on the gains from 

trade in LCCR goods and services. In order for domestic industries to access and become competitive on 

international markets, governments need to employ a mix of policies to develop an enabling environment. 

This includes having the technical capacity to negotiate both trade policy and trade agreements, financial 

resources to invest in physical trade infrastructure, and strong institutions to enforce and implement policy 

(USAID 2010). Countries often lack the capacity to develop the required policies and systems, or to enforce 

trade regulations effectively. 

Technical capacity constraints may also be a barrier to introducing BCAs.  In theory, BCAs are an ideal 

solution to leakage and competitiveness concerns surrounding asymmetric climate action, and could be used 

to increase trade in LCCR goods and promote international cooperation on climate action. However, putting 

BCAs into practice has proved difficult for three reasons: 

● determining that climate actions between countries are asymmetric is challenging because countries 
may introduce policies to reduce emissions in different ways;  

● calculating the embedded carbon in imports is methodologically difficult, potentially costly and may 
lead to inaccurate results which penalize producers and curtail trade; and 

● developing a BCA which is compliant with WTO rules is technically challenging. This is described 
further below. 

As a result, BCAs have yet to be implemented(Hawkins 2016).  

Leveraging trade policy for climate action while maintaining WTO rules compliance is technically challenging, 

particularly for countries with limited institutional capacity. Navigating WTO rules is a particular challenge for 

implementing border carbon adjustments and designing the mechanisms of climate clubs. A number of 

studies suggest that BCAs could be designed to comply with WTO regulations, but this has yet to be legally 

tested and administering WTO compliant BCAs would likely create an administrative burden (Hawkins 2016). 

Climate clubs could also potentially raise WTO legality concerns. For example, as discussed in section Error! R

eference source not found., one provision of a climate club could be exclusivity in carbon markets where 

emissions units can only be traded among club members. The exclusivity of trade would be a key 

arrangement of the club because it would create a club good which would benefit members and penalize 

non-members.15 It is unclear whether emissions units are technically considered to be goods and/or services, 

and therefore subject to the General Agreement on Tariffs and Trade or the General Agreement on Trade in 

Services. While WTO disputes surrounding climate clubs have yet to be raised, the potential legality concerns 

surrounding these arrangements may create barriers to entry (Hawkins 2016). 

Support for incumbent industries 

Countries may face political opposition to LCCR goods trade liberalization policies due to concerns over 

competitiveness of domestic industries. Governments and politicians may fear that introducing measures to 

liberalize trade in environmental goods and services may reduce the competitiveness of either domestic 

‘dirtier’ industries (that supply goods or services that compete with the goods that can now be imported 

more easily) and/or domestic LCCR industries. The former concern may lead to concerted efforts to block the 

liberalisation of LCCR trade, especially as the benefits of liberalisation will be diffuse across the population as 

a whole, while the costs will be concentrated in specific industries. The latter concern may lead to an ‘infant 

industry’ argument, that protecting new industries from international competition can support the 

development of domestic industries which will eventually become competitive on international markets. 

 
15The exclusivity of carbon emissions trading may be a WTO gray area, depending if it is classed as a good. However, GATT Article XX exempts 
environmental goods under criteria of protecting human, animal or plant life or health or conservation of exhaustible natural resources. Therefore, it 
could be argued that carbon emissions fall under this exemption (WTO n.d.). 
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While such policies can have merit in some situations and can be carefully implemented with sunset clauses, 

often they can lock-in policies which are politically challenging to remove or phase out, and can prevent 

efficient production (Rodrik 2014; UNCTAD 2015; Melitz 2005). 

Policymakers may also be opposed to removing non-tariff barriers to LCCR goods trade that increase energy 

prices for consumers. Domestic energy policies which subsidize gas or natural gas production artificially keep 

energy prices low for domestic consumers. This creates a barrier to renewable energy imports by making 

renewable energy relatively more costly. There may be political economy obstacles to reducing this form of 

non-tariff barriers if it will result in higher energy prices for consumers (UNCTAD 2015). This is discussed 

further in the Fiscal chapter. 

 

E.4. Climate finance for trade policy action 

A range of climate finance instruments can be used to support trade liberalization polices and leveraging 

trade policy for climate action, particularly instruments which provide technical support for building trade 

capacity. Table 12provides an overview and description of eight types of climate finance instruments and 

their relevance to supporting climate action through trade. 

Table 12 Relevant climate finance instruments for trade policy 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity Relevant for building trade infrastructure and capacity 

Investment 
loans Relevant for building trade infrastructure and capacity 

Investment 
grants Relevant for building trade infrastructure and capacity 

Guarantees Relevant for building trade infrastructure and capacity 

Intermediated 
financing – 

Results-based 
financing – – 

Policy-based 
financing – Potentially relevant for incentivizing participation in trade agreements 

Trade finance – Strongly relevant for supporting trade in LCCR goods and services 

Technical 
assistance 

– 
Strongly relevant for developing climate-friendly trade policy and navigating WTO 
regulations 

Source: Vivid Economics 

Numerous tools to support the financing of trade policy and trade liberalization have already been used in a 

development context and could be applied to achieve specific climate goals. For example, programs of ‘aid 

for trade’ have been used to support developing countries that face a range of barriers to developing strong 
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trade policies and export-competitive industries. While these programs have largely focused on building 

general trade capacity rather than focusing specifically on LCCR trade, they can provide insight into the 

architecture of, and good practices in, climate finance targeted at trade policy. The architecture and good 

practices from these programs can be translated to developing trade liberalization policies for LCCR goods 

and for leveraging trade policy to promote climate action. The suitability and use of each relevant instrument 

is described in greater detail below, including: 

● How each instrument can support trade policies and climate action; 

● Lessons learned or good practices in using the instrument to support trade policies; 

● Examples of how the instrument has been used to support trade policies. 

 

E.4.1. Investment financing 

Investment financing - including grants, loans, equity and guarantees - can be provided to projects that 

facilitate trade liberalization policies for LCCR goods. While investment financing has not traditionally been 

used in an explicitly LCCR goods and services trade policy context, aid for trade finance more generally has 

been leveraged to support developing countries build trade capacity and infrastructure needed to benefit 

from trade liberalization. Aid for trade support is typically focused in two areas: institutional capacity and 

physical infrastructure. Institutional capacity is discussed further below. Physical infrastructure includes the 

roads, ports and telecommunications infrastructure required for international trade(WTO 2019). Some of 

these Aid for Trade projects have complementarity with climate financing mechanisms through building 

greater adaptation capacity, such as a program in Malawi which supported more resilient transport 

infrastructure (Ancharaz and Sultan 2010). Aid for trade funding could be used to build trade infrastructure 

necessary for LCCR trade and can also ensure that physical infrastructure is made climate-resilient. 

A global review of aid for trade financing developed a set of recommendations to make aid for trade finance 

more effective, and which could be used as best-practices to guide climate finance support for trade 

liberalization policy. The review highlighted that aid for trade could play a larger role in promoting 

sustainable development, green growth and supporting the SDGs by building climate-resilient infrastructure 

and strengthening trade in LCCR goods and services and green technology. Key recommendations for 

improving the effectiveness of aid for trade programming include experimenting with new forms of finance 

to improve accountability and increase incentives for trade and focusing on supporting connectivity and 

lowering trade costs(Lammersen and Roberts 2015). These findings can be used to develop effective 

investment finance targeted at enhancing LCCR trade. 

 

E.4.2. Policy-based financing 

Policy-based finance and incentives could promote introducing trade liberalization policies that lower the 

tariff and non-tariff barriers to trade in LCCR goods and services. Climate finance might provide financial 

support to governments reducing the severity of operational licensing, removing minimum investment 

requirements and similar barriers in key sectors including financial and professional services which raise the 

cost of importing LCCR goods and services. In addition, trade liberalization, including in relation to LCCR 

goods and services, can have adjustment costs and potentially cause temporary job losses, and also lead to a 

reduction in tariff revenues. Building on the approach in aid for trade finance, climate finance could be used 

to provide ‘adjustment assistance’ to help respond to these costs(WTO 2019). However, although 

widespread in the more general aid for trade domain, this approach has not yet been used in relation to 

climate action. 
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Climate finance could be made conditional on the adoption of environmentally-friendly practices within the 

value chains of products and services covered by international trade agreements. As discussed previously in 

this chapter, there is increased ambition to introduce climate provisions into trade agreements, which could 

theoretically be made conditions for climate finance. Policy-based financial assistance might be used to 

encourage countries to join ‘climate clubs’ or environmental agreements which level the playing field on 

environmental standards that industries face. For example, the Chemicals and Waste Management 

Programme of UN Environment provides policy-based finance to support developing countries in ratifying or 

implementing the provisions of chemicals and waste-related multilateral agreements. This financial support 

builds both institutional capacity to implement policy and encourages countries to join agreements which 

standardize key environmental regulation (UN Environment 2018). 

 

E.4.3. Trade finance 

Export credits can be targeted at enhancing trade in LCCR goods and services. Export credits are 

government-provided financial instruments which support domestic export industries by mitigating the risk 

of trade transactions where there can be a significant time lag between shipping and payment(OECD 2003). 

These instruments include direct credits to foreign buyers, refinancing, insurance, interest rate support or 

guarantees, and are typically provided through Export Credit Agencies (ECAs). ECAs can be government 

institutions or private companies operating on behalf of governments (OECD n.d.). Recognizing their general 

importance in supporting international trade, the range of export credit instruments might be leveraged to 

support LCCR goods and services and can also be designed to provide preferential treatment to low-carbon 

sectors. As Figure 10 shows in relation to the energy sector, this would require a significant re-balancing in 

the current portfolio of export credits. 

Export credit agencies can also support the development of LCCR export industries through performance 

standards. Export credit agencies can develop performance standards to align with climate action goals of 

mitigation and/or adaptation. For example, the OECD export credit groups have adopted the Climate Change 

Sector Understanding (CCSU), which gives preferential financial support to emissions mitigation and water 

projects. Additionally, the OECD has increased focused on emissions reporting for thermal power plants 

which are officially supported by export credits (EKF 2014). 

Climate finance can also complement trade finance provided by banks. In addition to government-supported 

export credits, banks also deliver trade finance in the form of trade risk mitigation. Financial instruments are 

similar to those used in export credit financing, including letters of credit, forfaiting, trade-related 

promissory notes, accepted drafts, bills of exchange, guarantees, bid and performance bonds and advance 

payment guarantees(International Finance Corporation n.d.). Climate finance facilities can partner with 

international banks or local financial institutions to increase the capacity of banks to provide trade finance 

for LCCR industries. For example, the International Finance Corporation’s Global Trade Finance Program 

(GTFP) provides preferential treatment for trade in LCCR goods and services under the Climate Smart Trade 

Initiative. The program provides additional price incentives or longer tenors for trade in goods with clearly 

defined climate benefits(International Finance Corporation n.d.).  

Foreign exchange facilities can also support trade flows more generally, and can be targeted to enhance 

trade flows in LCCR goods and services. A foreign exchange facility provides credit in the form of loans or 

guarantees to cover foreign exchange obligations. This is important to facilitate international trade, as 

importing businesses may need to take out a loan in order to complete payments to foreign suppliers. 

Developing facilities which provide domestic businesses access to foreign exchange credit facilitates 

international trade by giving more businesses access to foreign goods and services. For example, CDC and 

Standard Charter recently announced an investment facility lending $100 million to businesses in Zimbabwe. 
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This mitigates investment risk and provides foreign currency capital to local businesses (CDC Investment 

Works 2018). Similarly to export credit financing, foreign exchange facilities could be designed to provide 

preferential treatment for LCCR goods and services sectors. This would allow LCCR sectors to become more 

competitive in international markets and allow growing LCCR goods and services businesses access to lower 

cost and higher quality foreign technologies and products. 

Figure 10 The value of export credit allocated to renewable sectors is eclipsed by export finance in non-renewable 
energy production 

 

Source: OECD (2017) 

Note: The scope of official export credit transactions included in this chart is limited to those transactions with a 

repayment term of two years or more that were provided in conformity with the Arrangement on 

Officially Supported Export Credits (the ‘Arrangement’). Although all ‘export credits from official sources’ 

are supported on Arrangement terms and conditions by the majority of OECD member countries, some 

countries provide official export credits on other than Arrangement terms and conditions 

 

E.4.4. Technical assistance 

Technical assistance can support countries to build the policies, capacity and infrastructure for trade 

liberalization in LCCR goods and services. Trade capacity is limited by human capacity, institutional capacity 

and physical infrastructure(WTO 2019). Developing countries in particular may face capacity constraints in 

reaping the benefits from trade. A key program of work within aid for trade includes the deployment of 

technical assistance for trade-related capacity building. The technical assistance supports government 

officials in understanding complex WTO rules and negotiating effectively with trading partners. For example, 

the Integrated Framework for Trade-Related Technical Assistance supports developing countries to build 

trade capacity and integrate trade into national development plans and respond to capacity needs defined 
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by LDCs. A similar program of technical assistance could be targeted towards integrated LCCR trade 

development into national agendas (Ancharaz and Sultan 2010). To date, however, there have been few if 

any examples of this. 

Additionally, technical assistance could support countries developing BCAs or trade agreements which 

incentivize domestic climate action and which are WTO compliant. Technical assistance could be provided 

for countries interested in joining climate clubs or developing BCAs. Providing knowledge and best practices 

is particularly important for supporting trade agreements related to LCCR goods and services due to the 

potential WTO legality issues described above. 

 

E.5. Conclusions 

The specific characteristics of trade allow for  a wider range of climate finance instruments than  currently  

deployed to support the significant climate actions to be achieved through greener trade. . As with other 

climate levers, there is an important role for both investment finance and technical assistance in overcoming 

the barriers to both trade liberalization in LCCR goods, and using trade policy as a tool for promoting 

domestic climate action. Finance providers can also adapt existing trade-development financing tools to 

promote climate action: programs of ‘aid for trade’, which have been leveraged to support developing 

countries build trade capacity and infrastructure can be directed to both ensuring that physical trade 

infrastructure is as low-carbon and climate resilient as possible. Similarly, the technical assistance in these 

programs provide a model that might be emulated to specifically facilitate action among countries benefiting 

from trade in LCCR goods and services. 

Climate finance providers should also consider opportunities to target trade and policy financing to support 

climate action. Export credit financing can be targeted to support LCCR goods and services and to provide 

preferential treatment to low-carbon sectors. Finance to support trade liberalization can be complemented 

by policy-based financing to support increased international cooperation on climate action via trade 

agreements.  
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F. Innovation 

F.1. Benefits from innovation 

Innovation, in the context of responding to climate change, relates to the development of new goods, 

services, technologies and business models that support climate action. Innovation can be defined as ‘the 

implementation of a new or significantly improved product (good or service), or process, a new marketing 

method, or a new organizational method in business practices, workplace organization or external 

relations’(OECD 2015c). In this report, innovation includes the development of new products or inventions; 

and also include the concept of technology transfer, which refers to the dissemination of knowledge, skills 

and physical technologies between and within countries. Technology transfer is both a key component and 

driver of innovation, as a significant amount of additional innovation must occur for new technologies to be 

adapted to local contexts. Since the majority of ‘new’ innovation occurs in developed countries, developing 

countries in particular rely on technology transfer to disseminate climate-related technologies (Hoekman, 

Maskus, and Saggi 2004).  

There are a number of reasons why innovation, and policy to support it, is crucial for addressing climate 

change. The most important relate to reducing the long-term costs of reducing emissions and adapting to 

climate change, thereby facilitating transformative change, and the spill-over benefits that climate-related 

innovation can have on the productivity and growth potential of the economy as a whole. 

Box 6 provides detail on the recent trend in climate-related innovation showing that, at least on some 

measures, after a steady increase in the first decade of the century, progress has stalled more recently. 

However, there is evidence that investment in some types of climate technology is increasing and yielding 

higher rates of return, which may lead to increased innovation. 

Box 6. Climate-related innovation has delivered real innovation, but the pace of activity may be slackening 

The benefits from innovation to support climate action are already evident in some sectors of the 

economy. For example, in relation to renewable power where a number of technologies, especially solar 

PV, have seen rapid declines in cost in recent decades, driven in part by innovation. Consistent with this, 

low-carbon technology patent filings (for electricity, energy efficiency and transportation) show large 

increases between the early 2000s and 2010. 

However, in the most recent years, there is some evidence that climate-related innovation has tailed off 

when proxied by patent filings.  For example, as Figure 3 shows, the share of low-carbon patent filings has 

declined since 2010, while IEA data shows that public sector RD&D budgets on clean energy have fallen 

modestly, in real terms, since peaking in 2009. The literature suggests that this is due to the absence of 

the necessary incentives to innovate. In particular, Dechezleprêtre (2017) points to the recent collapse in 

oil prices (which makes future energy savings worth less), a lack of carbon prices on emissions, and 

broader barriers to innovation. 
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Figure 11 Low carbon innovation (as measured by share of patents) peaked between 2005 and 2010, but has since 
seen a sharp decline 

 

Note: The graph shows an index of the share of worldwide patent filings in environment-related 

technologies, with the base year being 1995. 

Source: OECD (2019) 

Investment in clean technology has followed a similar trend of post-recession decline but may now be 

gaining momentum. Recent research by Cambridge Associates, tracking more than 1,500 investments in 

nearly 1,000 companies shows that investments in clean technology did decline following the Great 

Recession, but are now increasing. In their sample of investments, more than USD 40 billion was disbursed 

in initial cleantech investment between 2000 and 2017. At the peak period of cleantech investment, 

between 2005 and 2009, USD 19 billion was invested, falling to less than USD 10 billion from 2010 to 

2013. Investments in cleantech have since increased and are showing a greater rate of return. While 

investments in cleantech made from 2005-2009 yielded a negative rate of return, cleantech investments 

made in recent years have yielded 23.9% internal rate of return.  

There may be increasing opportunities for investment in emerging markets cleantech innovation. The 

Cambridge Associates research showed that the majority of cleantech investment occurs in the US, with 

less than 15% of investments made in emerging markets. However, a limited sample of emerging markets 

investments outperformed developing country cleantech investments (Cambridge Associates 2018).  

 

F.1.1. Why is innovation needed? 

Innovation in low-carbon technology, products and business models has the potential to significantly reduce 

the costs of climate change mitigation over the longer term. Innovation can improve technical feasibility, 

decrease costs and increase product penetration into networks and markets. For example, renewable energy 

technology uptake has consistently beaten forecasts over the past decade, as innovation, alongside other 

drivers, has driven rapid cost reduction: solar PV module prices have fallen by around 80% since the end of 

2009, while wind turbine prices have fallen by 30–40%(IRENA 2019). In the transportation sector, most of 

the emissions reductions achieved to date have been the result of fuel efficiency innovations. More 

generally, investment in innovation (RD&D16) is a crucial determining factor for the cost of emissions 

 
16 Research, development & demonstration 
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reductions. The more ambitious the climate change mitigation goal, the stronger the influence of technology 

– and therefore, innovation – on the costs of achieving it (Dechezleprêtre and Popp 2015a). 

Innovation can also reduce the costs of adapting to the effects of climate change. Innovation for adaptation 

technologies has not historically received as much support as innovation for mitigation. However, adaptation 

technologies will become increasingly important as the effects of climate change are felt. Some recent 

examples of climate change adaptation innovation include the development of climate-resilient seeds, the 

use of digital technology to facilitate farm and crop management or quickly identify resource inefficiencies 

(for example, leaking water pipes) targeted information services using drones, solar cold-chain and advanced 

drip irrigation (IFC 2017; Ganguly, Gulati, and Braun 2017). In all of these cases, technological advances have 

lowered costs and driven uptake. Studies suggest that innovation in adaptation products and services is 

particularly important in ensuring that technologies are adapted to the local context (Khosla, Sagar, and 

Mathur 2017).  

Business model innovation can also be important in reducing the costs, or increasing the convenience, of 

providing low carbon or adaptation goods and services to consumers. While discussions on innovation tend 

to focus on technology change, business model innovation is often a crucial complement in ensuring that the 

technological improvements can be exploited by consumers (Taminiau et al. 2017). For example, the 

development of the pay-as-you-go business model for supplying solar home systems and related products, 

which means that households do not need to incur the high upfront costs of investing in these technologies, 

has been credited as playing a major role in supporting energy access through renewable energy.  

Through lowering the costs, improving and enhancing access to climate related goods and services, 

innovation is a crucial component of delivering transformative change. The IPCC summarizes the importance 

of innovation in delivering transformative change, stating that: ‘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. These imply enhanced 

technological innovation capabilities, including in industry and finance. Both national innovation policies and 

international cooperation can contribute to the development, commercialization and widespread adoption of 

mitigation and adaptation technologies(IPCC 2018b). 

Apart from delivering climate benefits, climate-related innovation can support economic growth, job 

creation and higher productivity, as well as support SME growth in specific sectors. One study finds that the 

spillovers of low carbon innovations in the energy production and transportation sectors are around 40% 

greater than ‘dirty’ technologies in the same sector, and broadly equivalent to the spillovers seen in other 

emerging technologies such as biotech, IT, nanotechnology, and robotics. The authors suggest that the most 

likely explanation for this is the relative novelty of cleaner technologies compared to dirty technologies, 

which means that there are substantial opportunities for exploiting the steep learning curves associated with 

new technological fields (Dechezleprêtre and Popp 2015b). This implies that low-carbon technologies can 

play a comparable role to these other ‘new economy’ technologies in spurring productivity gains across a 

range of sectors (New Climate Economy 2014). 

By contrast, innovation has less of a role to play in delivering near-term reductions in emissions or 

improvements in resilience, and only an indirect role in facilitating a just transition.  

● In terms of short-term benefits, innovative technologies can take time to be fully developed, 
commercialized and deployed – and that there may be further lags to facilitate technology transfer 
from developed to developing countries. For example, historic switches in energy technologies, from 
first emergence to near universal adoption, have tended to take between 50 and 150 years, although 
there is some evidence that low-carbon energy technologies can and will emerge more quickly as a 
result of concerted policy focus and a better understanding of how to encourage dissemination 
(better innovation policy) (Sovacool 2016). Business model innovation may disseminate more quickly 
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than technological innovations – as it is typically easier to emulate – and so many bring quicker 
benefits. 

● Innovation, and policies to support it, if carefully managed, can support the Just Transition. In the 
short-term, some innovations may tend to provide benefit to higher income groups, such as electric 
vehicles, while others tend to support lower income groups, such as the development of drought-
resistant seeds. In the longer term, new products and industries that climate innovation stimulate 
will be a vital component in providing new economic opportunities for those threatened by the 
transition from carbon intensive activities, although complementary policies such as re-training may 
be required to facilitate this transition. In terms of the immediate recipients of support for innovation 
(rather than the goods, services and altered practices derived from enhanced innovation), there are 
often opportunities to ensure that innovation policies target entrepreneurs in disadvantaged groups, 
including female and minority entrepreneurs(Planes-Satorra and Paunov 2017). 

Although the benefits from climate innovation are relatively well understood, there are a number of barriers 

that can deter this activity:  

● The full benefits from innovation often cannot be fully captured by the organizations carrying out 
innovation, leading to under-investment from a society-wide perspective. Economic analysis suggests 
that while the marginal social rates of return on innovation are between 30 and 50% private marginal 
rates of return on investments range from 7 to 15% (Hall and Lerner 2010). The large spillovers from 
low-carbon technologies described above suggest that this wedge may be even larger for (some) 
climate innovation.  

● The lock-in of traditional technologies and behaviors make investment in low-carbon or climate 
resilient technologies less attractive. Decisions made in the past about technology development 
make a difference to the attractiveness of where to focus innovation activity today. For example, 
innovation related to electric vehicles is less attractive because historic decisions mean that, in most 
countries, there is not an electric vehicle charging infrastructure which improved electric vehicles can 
exploit. But, in turn, a lack of focus by vehicle manufacturers on electric vehicles makes it more 
difficult to justify investment in electric vehicle charging infrastructure(Aghion et al. 2014). 

● As innovation activity is inherently uncertain, raising finance can be difficult – especially given long 
time frames between investments in innovation and commercial returns. While some innovation 
efforts succeed, many other attempts do not. Even successful cases tend to involve long lead times 
between upfront investments and obtaining profitable returns on investment. In this context, it can 
be difficult to raise external finance for innovation activity, as external finance providers can find it 
hard to accurately identify the potential of different technologies, leading to them favoring the 
projects with the least uncertain, short-term returns.  

 

F.2. Innovation interventions to support climate action 

This section considers the different policies that governments can pursue in order to support innovation. 

This includes, for the purposes of this report, both regulations and incentives, influencing the behavior or 

others, as well investments by governments themselves. For example, it can include early-stage or 

concessional financing to investments in innovation, fiscal incentives such as R&D tax credits for innovation, 

regulatory measures such as end of pipe regulations that require innovation in order that they can be met in 

a cost effective way, as well as reducing tariff and non-tariff barriers that otherwise impede climate-related 

technology transfer. 

In order to frame these potential policy interventions, the section first describes the innovation chain, as 

different policies are more or less relevant at different parts of this chain and different parts of this chain are 
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more relevant in some countries than others. It then describes the types of policy intervention governments 

can take to support climate-related innovation, both in terms of increasing the returns from undertaking 

such activity, and from reducing the costs of this activity. 

 

F.2.1. The innovation chain 

The innovation chain is a complex process encompassing activities from the creation to the 

commercialization of the technology in specific contexts, and requires a supporting ecosystem. Innovation 

and diffusion of technology are simultaneously an individual and a collective activity, and requires both 

individual entities with an incentive and means to innovate in addition to a political and policy environment 

that enables and promotes innovation(Lundvall 2007). There are five specific stages or activities within the 

innovation chain, which can be undertaken by both the public and private sector. 

● Basic Research is experimental or theoretical work undertaken primarily to acquire new knowledge 
about observable phenomena and facts, not directed toward any particular use (OECD 2015d). 

● Research and development (R&D) is the phase in which research findings are applied to new 
technologies and products. In this phase the technical and economic challenges are very high and the 
outcome still uncertain, which is why this phase is generally funded by public sources (Avato and 
Coony 2008b). 

● Demonstration projects are then undertaken to further adapt the technology and demonstrate its 
functioning in larger-scale and real-world applications. Adaptation and further refinement of 
technology is usually required. This phase is often characterized by high costs and low operational 
reliability. 

● Deployment is the phase in which the technology is deployed on a larger scale within a specific 
context, after fundamental technical barriers have been resolved and the commercial potential of a 
technology becomes apparent. This is generally the phase in which private funding is secured, 
although sometimes with public assistance if major initial cost barriers warrant government support 
(Avato and Coony 2008a). 

● Commercialization occurs when the technology is competitive in the market or in certain market 
segments. 

While these different phases consist of different activities, there are important feedback loops between 

them. For instance, experience acquired during the deployment and commercialization of a technology will 

usually influence product design during the R&D stage. 

As technologies go through the deployment and commercialization phases in one geographic context, the 

possibility of technology transfer – their adaptation to work in other contexts, especially developing 

countries - arises. The process of technology transfer starts in the last phases of the innovation cycle. As new 

technologies are deployed and commercially available, they also become available for import by firms and 

households in developing countries. As such, activities at the early stage of the innovation chain tend to be 

more heavily concentrated in developed countries. However, as technologies are transferred across borders 

to less developed countries, so the opportunities for domestic production of technologies in those countries 

grows (through imitation and cooperative innovation), and which, in some cases, can lead to domestic 

creation of new technologies (indigenous invention). 
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F.2.2. Promoting Climate Innovation through supply side measures 

On the supply side of the system, there are a wide range of policies that reduce the costs or otherwise make 

it easier to undertake climate innovation.  

● Public funding is often essential for basic research and some research and development activity that 
has benefits that are difficult to capture through market activity. As the returns from this activity are 
often too distant or too diffuse to attract private sector interest, public support for innovation can be 
crucial in supporting early-stage innovation. For instance, recent research has illustrated the 
important role played by publicly funded research in developing technologies for commercial 
application (Mazzucato 2013).  

● Grants and concessional finance to private sector activity. As technologies develop and the 
(potential) commercial application of the technology become clearer, supply-side interventions 
might shift from full public financings towards co-financing of demonstration projects, or defraying 
risks by providing (partial) guarantees to support the development of a particular technology. 
Research suggests that an early-stage support approximately doubles the probability that a firm 
receives subsequent venture capital and has large, positive impacts on patenting and revenue. These 
effects are stronger for more financially constrained firms (Howell 2017). 

● R&D tax credits. Studies have tended to find that tax incentives are effective in increasing R&D 
intensity. For example, one study finds that a 10% fall in the cost of R&D stimulates a 1% rise in the 
level of R&D in the short-run, and a 10% rise in R&D in the long-run(Bloom, Griffith, and Van Reenen 
2002). More recently, Duguet (2012) and Czarnitzki, Hanel, and Rosa (2011) also find evidence that 
R&D tax credits lead to additional innovation output. However, there is no evidence that explores the 
relationship between R&D tax credits and climate-related innovation specifically. A key feature of tax 
credits is that they do not provide much opportunity for governments to shape the focus of 
innovation activity, so private firms are more likely to continue to focus on innovations that are 
closer to market.  

● Encouraging the development of clusters, as well as other policies to support collaboration and 
networks. Recent research emphasizes that, at least for certain industries, innovation depends on 

the ability that innovators have to acquire external knowledge and combine different types of 
internal and external knowledge in their innovation processes(Isaksen and Trippl 2017). Building 
on this idea, many governments have sought to develop ‘knowledge clusters’ to increase both 
the explicit and implicit exchange of ideas across organizations grappling with similar challenges 
and to make it easier for firms to find and attract skilled employees. Policy can also support the 
supply of information by encouraging knowledge and information flows beyond the immediate 
geographic area through, for example, encouraging links with national or international 
universities. 

● Building capacity in the innovation ecosystem. As well as facilitating the sharing of knowledge, 
governments can undertake a range of other policies to make the innovation process easier, either 
across a country as a whole, or within specific parts of a country. Options include relaxing migration 
rules in relation to skilled labor, facilitating the development of crowd-funding platforms to link 
innovators with capital providers, making core public sector research facilities e.g. national 
laboratories, widely accessible, enhancing the provision of open data, or the use of ‘regulatory 
sandboxes’ that allow to test products without a full regulatory process in place (Budden and Murray 
2018). 

● Technology transfer policies. As noted above, many developing countries will access climate 
innovations through a process of technology transfer, (although once this technology is present in a 
country, it can then stimulate domestic innovation which adapts the technology to the local context). 
There are various policies that governments can pursue to facilitate climate-related technology 
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transfer including reducing or eliminating tariffs; reducing non-tariff barriers such as quotas, rules of 
origin requirements, or cumbersome customs procedures; and/or lifting foreign ownership and 
investment restrictions.  

● Develop international RD&D partnerships. As discussed previously in this chapter, innovation that is 
critical for developing country contexts often takes place in developed countries. Developing 
technologies suited to local needs and technology transfer between countries is therefore crucial for 
diffusion. International RD&D partnerships can be a vehicle for technical assistance, to help improve 
the pace of innovation and increase the efficacy of and diffusion of new technologies. Additionally, 
international partnerships can elevate awareness of existing technologies. 

The supply of innovative activity will also be supported by policies that support skills development and those 

that encourage entrepreneurship. 

 

F.2.3. Promoting Climate Innovation through demand side measures 

Various policies can also be introduced to increase the returns that the private sector might realize from 

undertaking climate-related innovation. These tend to be more effective at encouraging activity towards the 

end of the innovation chain, where the prospect of realizing a commercial return is more apparent.  

● Intellectual property rights (IPRs), such as patents and copyrights, aim to incentivize innovation by 
allowing firms to capture a higher share of the returns to their research investments. However, while 
IPR regimes have been found to increase innovation activities in developed economies, their effect 
on innovation activity in developing countries is less clear. For example, (Qian 2007) finds that patent 
protection stimulates domestic innovation only in countries with higher levels of economic 
development, educational attainment, and economic freedom. This is attributed to the need for 
countries to first develop innovation potential, in terms of a flourishing innovation ecosystem, before 
IPR regimes provide an effective incentive for innovation. 

● A complement or alternative to strengthened IPR regimes is to encourage climate-related innovation 
through prizes. Prizes work by providing ‘a financial incentive that induces change through 
competition’: solvers compete against one another to meet a set of specified criteria which, if met, 
entitles them to some form of financial reward. Prior analysis suggests that they are most effective 
when there is a clearly defined problem, where policymakers do not know how to overcome that 
problem, where there is a known pool of potential ‘solvers’ and where it is easy to assess when the 
conditions for awarding the prize have been met(Vivid Economics 2015). 

● Green procurement schemes can have a similar effect to prize mechanisms. Governments can use 
procurement regulations and purchasing decisions to boost climate-related innovation by identifying 
an unmet need for new technologies in a market, aggregating demand so as to make efforts to 
undertake innovation more lucrative; and providing a reputational boost for certain technologies 
(and/or their providers)(OECD 2016a). There are a wide range of examples of such policies 
successfully boosting climate-related product development and deployment. For example, in 
Sweden, the Swedish Energy Agency successfully coordinated a range of public sector buyers to 
purchase high-frequency (more energy efficient) electric ballasts. The market share of these ballasts 
rose from around 0.1% of the market prior to the procurement process to the dominant technology 
within the market inside 10 years(Vivid Economics 2010).   

● Other climate policies, by increasing the size of the market for low-carbon and/or climate resilient 
technologies, can also induce innovation. This may take the form, for example, of regulatory 
standards on energy performance that can be more easily met through the use of innovative 
technologies and emissions trading systems or carbon taxes that make emissions more costly and 
hence create a market pull for low-emissions innovation. Most of these instruments are covered in 
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other chapters. While there is an ongoing, inconclusive debate over which of these policies may be 
most important in stimulating innovation(Popp 2010), two insights are important: first, that policy 
stability is crucial in supporting this induced innovation and, second, that, in themselves, while 
helpful these policies will not lead to the optimal level of climate-related innovation (as they fail to 
address the knowledge-related barriers to innovation identified above). 

 

F.3. Barriers to implementing innovation policy interventions 

Despite the benefits identified from climate change innovation policies, there remain a number of barriers 

that help to explain why there is sometimes limited government action on this topic, especially in some 

developing countries.  

Income and access to finance 

Supporting innovation and implementing innovation policies can be challenging for countries with limited 

resources and hard capital constraints. In many cases, sovereigns may face resource constraints. This is 

particularly true for low income countries (LICs) with low credit ratings, who often struggle with large 

external debts(IMF 2019c). In this context, it may be hard to justify spending scarce resources on innovation 

support – either by directly sponsoring climate innovation, or through allocating resources to encourage 

others to innovate, or even by enforcing IPR rules – which will often only realize benefits in the longer term, 

if at all. This is especially so given demands for expenditure in other areas of the economy or on social 

programs, or given the option of climate investments that provide tangible near-terms benefits.17 

Information and uncertainty 

Uncertainty regarding the payoffs from different innovation support policies limit the investment of public 

financial and other resources. Innovation to develop new technologies for mitigation and adaptation faces 

multiple uncertainties which may hinder public interventions, making it more prudent for governments to 

wait and see how these uncertainties may resolve. For example, as well as the fundamental technological 

uncertainty, mitigation technologies face uncertain payoffs due to, for example, the costs of competing low-

carbon technologies or future climate policy development. Adaptation technologies also face uncertain 

payoffs due to uncertainties surrounding the timing and magnitude of climate impacts (Baker and Adu-

Bonnah 2008). For governments with relatively few resources or strong budget constraints, these 

uncertainties compound the first barrier, making it even more unattractive to invest scarce resources in 

climate innovation. 

Innovators in developed countries may lack the information and incentives to develop technologies which 

are relevant to developing country contexts. Most low carbon technology development and investment in 

innovation occurs in developed countries. Innovators in developed countries may lack the incentives or 

information on where innovation is most needed in developing countries, leading to ‘orphan’ areas of 

research (Tomlinson, Zorlu, and Langley 2008). Even in cases where technologies of potential relevance to 

developing countries do emerge, to be adopted at scale in developing countries they often need to be 

adapted to local contexts through technology transfer. This process may be beset by various incentive and 

information barriers (Mazurkiewicz and Poteralska 2017). For example, the availability of affordable older 

high-carbon technologies in developing countries may limit the business potential of new low-carbon 

technology transfer, reducing incentives to cooperate and innovate for developing country contexts. Even 

 
17 That is, developing countries have a strong social preference for near-term benefits and relatively higher social discount rates on future costs and 
benefits compared to developed countries. It may therefore be economically rational for them to allocate scarce capital to other areas with more 
immediate benefits. 
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where business potential exists, a perceived lack of a domestic market may inhibit investment in potential 

recipient countries (Kirchherr and Urban 2018).  

Institutional capacity  

Limited capacity to implement innovation policies and to develop the broader ecosystem that supports 

innovation, and/or to respond to the incentives policies create, can limit both the creation or successful 

execution of such policies. The success of innovation policies is reliant on the capacity of government 

institutions to develop and implement effective policies, regulations and financing schemes and for the 

private sector to respond to those incentives. Capacity limitations in developing countries can therefore limit 

both the development of innovation policies and the successful design and implementation of those policies 

that are developed. Additionally, innovation systems are complex and build on broader economic and social 

conditions – policies to promote innovation can only be successful when other preconditions are in place. 

For example, policies to promote entrepreneurial innovation will rely on the presence of a skilled labor force 

that can exploit the changes in policies. Challenges in creating a policy and economic environment that is 

supportive of innovation can therefore limit the success of innovation policies, especially when government 

capacity is limited. 

Support for incumbent approaches  

Limited pre-existing innovation communities in developing countries could lead to a ‘low innovation trap’ 

due to the lack of an established constituency pressing for innovation support. There is likely to be interest in 

policies to support innovation such as IPR regimes or financial incentives when there is a pre-existing 

innovation community or constituency that stand to benefit from such policies and hence encourage their 

introduction. The relatively small size of innovation communities in many developing countries means that 

the benefits from implementing innovation support systems may be too small to justify action (Shadlen, 

Schrank, and Kurtz 2003), and lead to governments focusing on other issues. This can create a feedback loop 

whereby limited support for innovation leads to a small innovation sector which means there is little interest 

in innovation support policies, and hence limited introduction of such policies. In the specific case of low-

carbon or climate resilient technologies, the strength of these feedback loops can be further enhanced by 

network effects and regulations that favor high-carbon or less resilient technologies. 

 

F.4. Climate finance for innovation 

Climate finance can play an important role in overcoming the barriers that governments can face in 

supporting innovation in developing countries. Table 13summarizes the range of climate finance instruments 

that can (a) provide direct support for entrepreneurs and organizations carrying out innovation and (b) 

support domestic innovation policies. 
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Table 13 Relevant climate finance instruments for innovation 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity Strongly Relevant for supporting high-risk innovation 

Investment 
loans Relevant for supporting high-risk innovation and SMEs 

Investment 
grants Relevant for early stage innovation 

Guarantees Relevant for supporting high-risk innovation  

Intermediated 
financing – 

Results-based 
financing – Relevant for late-stage innovation 

Policy-based 
financing – Relevant for supporting establishment of broad innovation policies 

Trade finance – Potentially relevant for emerging clean technologies – 

Technical 
assistance 

– Strongly Relevant especially for early-stage innovation  

Source: Vivid Economics 

Numerous climate finance instruments to support innovation are highly relevant and are currently in use; in 

addition, there are various instruments such as policy-based finance which have demonstrated successes in 

non-climate contexts and that could be deployed to further enhance climate action. The suitability and use 

of each relevant instrument is described in greater detail below, including: 

● How each instrument can support innovation policies and climate action; 

● Lessons learned or good practices in using the instrument to support innovation policies; 

● Examples of how the instrument has been used to support innovation policies. 

 

F.4.1. Equity, Investment loans and Guarantees 

Equity or debt investments – on commercial or concessional terms – can overcome the lack of access to 

capital that often holds back innovation. Climate action projects including innovation are both inherently 

riskier and have higher perceived risk than projects that have a proven track record. This can make it very 

difficult for such projects to access external finance, while capital constrained domestic governments can 

also find it very hard to address this barrier. Climate finance in the form of various investment instruments, 

often provided on favorable terms, can help address this barrier by providing financing at a cost that allows 

innovative projects to proceed. A range of instruments might be used: 
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● In many cases, equity is likely to be the most appropriate form of capital support, given the 
uncertainty in the cashflows and lack of collateral from many innovative projects. For example, the 
Climate Resilience and Adaptation Finance & Technology Transfer Facility (CRAFT) is a planned 
private equity fund, to be supported by both public and private investors, that will provide equity 
capital to investees in order to bring existing technologies and solutions to new sectors, geographies, 
and users, particularly in developing countries (in other words, to facilitate technology transfer) 
(Tonkonogy et al. 2017).18 

● Investment loans can fill a significant gap in some cases. For example, in Thailand, the IFC supported 
a first mover company (Solar Power Company Group) to develop a utility scale solar PV power 
plant.19 IFC provided an $8 million loan, which was blended with $4 million in concessional financing 
from the Clean Technology Fund. Solar Power Company Group used this to mobilize enough capital 
from three local banks to develop two 12 MW power plants. 

● Specialized financing instruments can also help support innovative activity. For example, by taking a 
first loss position in a financing structure or by offering a guarantee to cover the risk of default on the 
loans financing the project, climate finance can reduce private investors’ exposure to risks. 
Alternatively, but having a somewhat similar effect, guarantees are less frequently offered than 
direct investment but there is great potential to expand this to overcome access to finance 
challenges, strengthen local financial systems and engage private capital, including for innovation 
(Tonkonogy et al. 2018a). 

Commercial or near-commercial term public investments can nonetheless leverage further private 

participation. Sometimes, public finance might invest on very similar terms to the private sector, but the 

simple involvement of the public financing organization (which may have specialist skills in appraising 

projects involving innovative new climate technologies) can provide sufficient assurance for private investors 

to also provide capital.  

International RD&D partnerships and funds can also use financial instruments to leverage further private 

investment. For example, The Global Innovation Lab for Climate Finance has developed a range of financial 

instruments, including equity, which are built to leverage further private investment in innovation. From 

2014-2018, Lab Member investments of $200 million catalyzed additional investments of $1.2 billion in 

mitigation and adaptation innovation (The Lab 2019). 

 

F.4.2. Investment grants 

Grants can also be used to overcome barriers in accessing finance. A number of climate finance initiatives 

provide grants to help with the project development of innovative projects. For instance, the Africa Clean 

Energy Facility, one of the Power Africa programs sponsored by the US Government, has supported the final 

stages of project preparation for the first fully commercially developed geothermal energy project in Kenya 

for Akiira One Ltd, a Kenyan renewable energy project development firm. Similarly, the US-India Clean 

Energy Finance Initiative provides grants for meeting project preparation costs for viable rooftop solar 

companies ready to scale, and is targeted explicitly at mobilizing debt finance. Grants can also help bridge 

the viability gap for innovative projects, which is likely to be particularly pronounced at the early stage of the 

innovation chain, and can help boost returns to investors from innovative projects, which can be important 

when the risks associated with an innovative project are perceived to be high (IFC 2018b).  

International RD&D partnerships can help match investors to innovation projects and help bring them to 

market at scale faster. For example, Breakthrough Energy Ventures is a fund that supports projects with high 

 
18 The Facility will also have a parallel technical assistance facility to help companies enter and expand in developing country markets 
19World Bank (2014), How Thailand’s Solar Power Visionary Built an Industry with a Boost from IFC 
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mitigation potential of at least 500 million tons of reduced CO2 per year. The fund invests in early-, mid- and 

late-stage innovation like Boston Metal, a startup which produces emissions-free steel. BEV bridges a gap in 

innovation funding by investing in the longer term; the fund focuses on delivering “patient” capital, that does 

not require short-term returns on investment. This model is particularly suited to early-stage research which 

may take years to develop and scale (Breakthrough Energy, n.d.). 

 

F.4.3. Results-based financing 

Results-based financing (RBF) can help support innovation by boosting the low returns that climate-related 

innovation faces as a result of the difficulty in appropriating the benefits of innovation or because lock-in and 

similar effects reduce the returns from climate innovation. Results-based finance provides a temporary 

financial incentive, which leverages investments in climate innovation through providing payments on the 

basis of agreed indicators and actual, verified output. This can support innovation in at least two ways: 

● The results that the RBF payment is made against can represent an innovative product or service. For 
example, under the Advance Market Commitment (AMC) for a pneumococcal vaccine,20 GAVI 
committed to pay a fixed per dose amount to developers who successfully developed a vaccine that 
was not on the market prior to the incentive scheme being developed. 

● By providing flexibility as to how a potential recipient might meet a given result can encourage 
experimentation in business models (World Bank 2017). 

Independent evaluations of results-based finance in non-climate innovation contexts indicate that it can be 

used to stimulate demand for products which creates incentives for innovators at later stage of 

development, but that it is more challenging for RBF to bring in new or early-stage innovators. An evaluation 

of AMC pilot discussed above found that, as intended, the pilot accelerated vaccine coverage and increased 

availability in developing countries. However, the pilot was not successful in accelerating new R&D nor did it 

benefit early-stage manufacturers. The evaluation also found that early-stage developers face significant 

regulatory and technical barriers that demand-stimulation was not well placed to overcome. This suggests 

RBF can be successfully deployed to accelerate the uptake of innovation but may not be well-suited to 

promoting new or early-stage innovations(The Boston Consulting Group 2016).  

As noted above, prizes and competitions are a form of RBF that can complement IPR regimes by mobilizing 

participants and capital while spreading the burden of risk and set a problem-solving agenda. In addition, 

prizes often include an ‘accelerator’ program, which is a multi-stage challenge methodology that identifies 

the most viable solutions that could be commercialized in the near term. Participants often indicate this 

accelerator program is of equal or more value to their teams than prize money (Holoubek 2019). 

While prizes are increasingly common in developed country contexts, they are less frequently used in 

developing countries. While this is driven by a number of factors – including concerns that there may be 

fewer ‘solvers’ for prizes situated in developing countries – it also reflects the financing and capacity 

constraints that domestic governments can face when considering whether to support innovation. There is 

potentially a role, therefore, for climate finance providers to use prizes, and associated programmes, to 

support climate-related innovation in developing countries. 

Early evaluations suggest that innovation prizes can play an important role in supporting climate innovation, 

but will need to be complemented by other instruments. The UK DFID funded programme ‘Ideas to Impact’ 

is trialing the role of prizes for support development objectives across energy access, WASH, mobility and 

climate change adaptation(Ideas to Impact 2017). One example of a partially successful competition was the 

 
20 The pneumococcal vaccine protects against serious and potentially fatal pneumococcal infections. It's also known as the pneumonia vaccine. 
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‘Cylinder Prize’ in Ghana, which was designed to support the planned reform of Liquid Petroleum Gas (LPG) 

distribution. An independent evaluation found that the prize was partially successfully; the design of the 

programme succeeded in lowering barriers to innovators who were new to donor funding. However, the 

evaluation found that the prize did not successfully lead to the winning innovations being taken up at scale, 

as a result of local policy environment limitations and a lack of government resources to purchase the 

technology. This suggests that prizes in the development context, including for climate, are likely to be most 

successful when complemented with other forms of climate finance(Brown 2017).  

 

F.4.4. Policy-based finance 

Policy-based finance has the potential to provide governments with the incentives to provide a stable policy 

environment that fosters innovation. The general stability of the policy, regime and regulatory environment 

can stimulate private sector investment in new technologies. Environmental policy stability in particular is 

necessary for inducing private sector investment in climate related technologies. Policy can also support 

innovation by legitimizing new technologies through their identification in regulations. The increased 

awareness of new technologies can stimulate demand and reduce the risk of investing in innovation (de 

Coninck and Puig 2015). However, while this instrument might be used in principle to support climate 

innovation, there are few examples of its use in practice.  

 

F.4.5. Trade finance 

Trade finance could theoretically support enhanced deployment of emerging clean technologies and 

technology transfer between countries. As discussed in the Error! Reference source not found. chapter, t

rade transactions create risk due to the time lag between shipping and payment(OECD 2003). This may 

prevent or delay emerging technology deployment or may slow technology transfer between countries if 

firms developing and deploying innovative technologies find it difficult to secure the finance needed for 

trade. Export credits, export credit agencies and foreign exchange facilities could provide preferential 

treatment in providing financial instruments to firms developing such technologies in order to support 

deployment and technology transfer. These instruments might include direct credits to foreign buyers, 

refinancing, insurance, interest rate support or guarantees. Further details on trade finance instruments 

which could be leveraged to support innovation can be found in the trade Trade finance section of the Error! R

eference source not found. chapter. 

 

F.4.6. Technical assistance 

Providing technical assistance can improve policies for innovation and support the private sector during 

innovation trajectories. Technical Assistance can provide governments with market intelligence to set up 

efficient and effective innovation policies. For instance, it might help assess which innovation system 

elements need to be strengthened to allow for faster adoption of new technologies. It can also support the 

private sector by providing talent development, strategy and business model development, assistance on 

getting regulatory approvals, access to finance linkages and setting up partnerships.  

In order to be successful, technical assistance needs to be tailored to specific context and ensure 

additionality. As technical assistance covers a broad set of interventions, it needs to be tailored to the 

receivers’ needs and fit the context targeted by the innovation. To this end, most TA providers invite 

countries or private sector parties to request technical assistance themselves, and then match this to the 

right expertise through a global network of companies and institutions. 
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Technical assistance is generally delivered in the context of a program. InfoDev's Climate Technology 

Program aims to accelerate the development, deployment, and transfer of locally relevant climate 

technologies through the design and implementation of Climate Innovation Centers (CICs). CICs, among 

other activities, support business plan development and feasibility analyses through in-country, multi-

stakeholder engagement processes and sector mapping exercises. Similarly, the UNFCCC Climate Technology 

Centre and Network promotes the accelerated transfer of environmentally sound technologies for low 

carbon and climate resilient development at the request of developing countries. This can include the 

provision of technology solutions, capacity building and advice on policy, and legal and regulatory 

frameworks tailored to the needs of individual countries. 

Early evaluations highlight the importance of supporting an enabling policy environment for climate 

innovation. A 2016 program evaluation of the Climate Innovation Centers found that technical support in the 

form of knowledge sharing and creating entrepreneurial networks had been successful and was in high 

demand. However, it also found that in some developing countries, further engagement was needed to 

overcome barriers in the policy environment. For example, the evaluation points to Malawi as a country 

where existing activities needed to be complemented by more targeted support to develop an enabling 

environment conducive to innovation and entrepreneurship.  

International RD&D partnerships are implemented through a combination of technical assistance, 

investment grants and investment financing instruments. International RD&D partnerships for agriculture 

and energy technologies have seen success in deploying technical assistance by partnering with local 

stakeholders. CGIAR, an agriculture innovation network, develops agricultural technologies with the explicit 

goal of innovating for local needs. CGIAR has strategic aims of supporting agricultural innovation to help 

achieve the SDGs. To achieve this, they also undertake national consultations to align research with local 

agricultural priorities (CGIAR 2016). Other international partnerships aim to accelerate the pace of 

innovation through partnerships, such as IEA Technology Collaboration Programmes (TCPs). Recent research 

from the IEA found that innovation partnerships can increase the impact of innovation efforts, but that the 

effectiveness of innovation partnerships depends on the level of engagement of local stakeholders (IEA 

2019). The report argues that, in the sphere of energy innovation, there are further opportunities for 

knowledge sharing and collaboration to bring new technologies to market. Particularly, as the number of 

RD&D collaboration mechanisms increases, there are more opportunities for cross-cutting collaboration and 

creating databases for tracking outcomes and best practices. 

 

F.5. Conclusions 

Given the diversity within technologies and innovation processes and across countries at different stages of 

development, funding providers should expect to use a range of climate finance instruments that match 

local needs. Given the complexity in developing a robust climate innovation ecosystem that cuts across basic 

science, financial markets, public and private actors and consumer uptake, most of the climate finance 

instruments considered in this framework have relevance for supporting climate innovation at national and 

global levels. Rather than focusing on any specific type of instrument, funding providers should aim to tailor 

and prioritize their uses of climate finance for maximum benefit, taking into account both the particular 

circumstances of each country and the maturity of the technologies being considered. Nonetheless, certain 

groups of instruments may be more widely applicable, including technical assistance and investment grants 

(particularly for early stage innovation), graduating to equity or loan investments as technologies become 

more developed, and to results-based financing to support later-stage innovation activities. In this context, 

flexible initiatives such as the CIFs recently proposed ‘Climate Ventures’ funding windows, which is 

intentionally designed to provide a range of tailored and context-specific support from technical assistance 

to risk mitigation instruments to equity finance, would be well positioned to support innovation through 
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early-stage support, developing innovation ecosystems and investing in scaling up transformative climate 

technologies and business models (Climate Investment Funds 2020). 
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G. Carbon markets 

G.1. Benefits of carbon markets 

Carbon markets are a policy tool that allow policymakers to embed the environmental cost of emissions of 

greenhouse gases into decision-making. Without policy intervention to put a price on greenhouse gas (GHG) 

emissions, the broader costs from these emissions are typically not accounted for in decisions to use fossil 

fuels and conduct other GHG emitting activities, or when purchasing goods and services that require the 

release of emissions. This is because the costs accrue to society more broadly, and in the future, rather than 

being felt by the emitter at the time decisions are made. Putting a price on carbon means that decision-

makers have to take these external costs into account, and therefore incentivizes reductions in emissions.  

Carbon can be priced via a carbon tax or carbon markets; each policy has relative benefits and trade-offs. 

Carbon taxes offer price – and hence cost – certainty for those affected by the tax, while carbon markets 

offer certainty on either the quantity of emissions or emissions intensity. In implementing a carbon tax, 

regulators must specify what the price per unit of emissions is. By contrast, carbon markets find an 

appropriate price for carbon depending on the emissions cap or benchmark, which, in turn, can be derived 

from mitigation targets. The use of either policy depends on the amount of information policymakers have 

on the industries they are regulating, as well as regulatory objectives. Carbon taxes are discussed further in 

the chapter on Error! Reference source not found.. 

Carbon markets facilitate the buying and selling of rights to emit GHGs between actors that can reduce 

emissions at a relatively lower cost, and those that have a higher marginal abatement cost. Unlike regulatory 

policies, carbon markets use price signals to incentivize emissions reduction and efficient mitigation. 

 

G.1.1. Why are carbon markets needed? 

Carbon markets are an efficient, cost-effective and flexible way to manage the unpriced costs of carbon. 

Carbon markets are generally considered to be the most cost-effective way for reducing emissions – 

alongside carbon taxes – as they don’t require government to have detailed knowledge of where and how 

emissions reductions should be delivered or whether producers or consumers should bear the attached 

costs. Instead, by setting a price signal on GHG-emitting activities, carbon pricing mechanisms provide the 

incentive and allow flexibility for individual actors to implement activities that are cost-effective for them, 

theoretically leading to cost-effective emissions reductions. 

The immediate adjustments to incentives provided by carbon markets can support substantial mitigation in 

the near term. Explicitly pricing the otherwise invisible cost of carbon gives low carbon producers a price 

advantage over high carbon producers, allowing them to gain market share. For example, it could induce 

switching from emissions intensive coal to less intensive natural gas. Firms may pass through some or all of 

the carbon costs to consumers, resulting in higher prices for emissions intensive goods and services. This in 

turn reduces consumer demand for these goods and services. In addition, by making emissions more 

expensive, carbon pricing also makes investment in abatement technologies more attractive.  

Carbon markets can improve the commercial viability of low-carbon sectors and enable private investment. 

A carbon price signal encourages firms and investors to reduce their carbon costs, just like they do any other 

cost; this can help encourage private low-carbon investment especially when there is confidence that the 

price signal will remain stable or grow over time.. Additionally, some carbon markets can provide a revenue 

stream to low-carbon technologies by allowing unused emissions units to be sold to others in the market, 

improving the commercials of such opportunities and enabling more investment into low-carbon sectors and 
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technologies. Given the limited scope of public finance for mitigation, incentivizing private action is 

particularly important. Moreover, unlocking private finance on transition action can create a ‘virtuous cycle’ 

whereby increased investment in low-carbon sectors can create further incentives for additional private 

investment by increasing appetite and reducing risk (Climate Finance Leadership Initiative 2019). 

Carbon markets can also have an impact beyond the scope of the specific price by signaling government 

priorities on climate to investors, businesses and consumers. A recent OECD study showed that the EU ETS 

reduced carbon emissions from regulated firms by 10% between 2005 and 2012 without negatively 

impacting economic performance (Dechezleprêtre, Nachtigall, and Venmans 2018). However, carbon 

markets may not be as effective for investments where price incentives are not the limiting factor, for 

example where low carbon technologies are already on cost-equivalent terms with GHG-emitting 

technologies but where other behavioral or market barriers hold back investment in climate action. Carbon 

markets can also support near-term mitigation by recycling revenues from auctioned permits into projects or 

interventions which reduce emissions. 

While carbon markets are most effective at incentivizing the lowest marginal cost improvements, careful 

market design can also help steer the economy towards long term transformative change. A potential 

drawback of encouraging the lowest cost emission reductions is that this might impede expensive long-term 

investments needed to transform systems. However, carbon markets can establish a consistent price signal 

which, in the right circumstances, disincentivizes investment in high emissions industries and technologies 

and encourages investment in low-carbon goods and services (Stiglitz et al. 2017). This can shift countries 

onto alternative pathways that support investments in infrastructure and energy generation that delivers 

long-term mitigation benefits. Similarly, economic incentives for clean technologies can contribute to the 

avoidance of high-carbon path dependency by spurring investment into low-carbon technologies. In order to 

deliver this transformative change, carbon markets must be carefully designed to provide a stable price 

signal.21 

In addition to delivering emissions reductions as cheaply as possible, carbon markets also provide important 

co-benefits. A key precursor to the establishment of a carbon market where emissions units are traded is a 

system for the measurement, reporting and verification (MRV) of emissions. Once established, the MRV 

system can help track progress on sustainable development goals and national environmental policies, 

provide data for decision making and governance and increase political buy-in for climate issues(Partnership 

on Transparency 2018). Additionally, in cases where ETS allowances are auctioned, the resulting revenue can 

be used to catalyze political support and/or support further mitigation and adaptation efforts. Alternatively, 

governments may choose to spend revenues on broader economic and social development goals rather than 

specific adaptation goals, and these investments may also increase broader societal adaptive capacity. 

Options for revenue recycling are discussed in the chapter on Fiscal. 

Finally, carbon markets can be designed to support a just transition. A transformative shift to the low carbon 

economy will necessitate the replacement of some heavy emitting industries, which can have negative 

consequences on workers in those industries. However, carbon markets can be designed flexibly in order to 

avoid penalizing labor-heavy industries by, for example, providing free emissions allocations to industries 

where there is a risk of job loss or lack of competitiveness. In addition, carbon market revenues can be used 

to support the growth of alternative industries and fund the development of re-skilling programmes and 

other enabling conditions that support the just transition. For example, revenues from the Regional 

Greenhouse Gas Initiative (RGGI) – a regional cap and trade system operating in the United States – are used 

 
21 This can be achieved through design mechanisms like banking of emissions (i.e. allowing their transfer to future periods instead of losing their value 
at the end of the current period), and regular review and adjustment of the number of allowances in circulation.  
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to offer low-income customers assistance with electricity bills and to fund job-training programs (RGGI 

2019). 

. 

Box 7. Carbon market design 

Carbon markets must be carefully designed in order to achieve these benefits and to avoid creating 

perverse incentives. In order for carbon markets to effectively and efficiently reduce emissions, they 

should be designed to ensure additionality, minimize leakage and retain domestic competitiveness. When 

carbon markets are introduced, they need to use a cap that reduces emissions below the business as usual 

baseline, in order to drive emissions reductions. Care must also be taken to avoid incentives to inflate 

emissions immediately before the introduction of a carbon market in order to make it easier to reduce 

emissions when the market begins operation.22 Carbon market design should also consider whether it 

provides any perverse incentives for emissions reduction in the short-term at the expense of long-term 

emissions reductions, or unintended negative outcomes. For example, carbon markets might incentivize 

changes in cropping patterns which impact other economic development objectives and food security. 

Carbon offset mechanisms should be designed to reduce the risk of crediting non-additional emissions 

reductions. Some carbon markets allow for offsets, whereby emission reductions achieved outside of the 

system are allowed to count towards the emission reductions achieved by entities within the system. In 

deciding whether and how to allow such offsets, policymakers need to be confident that they represent 

additional emission reductions that would not have been realized without the financial incentive provided 

by the carbon market (IBRD/WBG 2016). A further consideration in a post-Paris world is that emission 

reductions associated with offsets are not double counted by both the supplier and purchaser of the 

offset. 

Additionally, carbon markets can be designed to reduce the risk of leakage and to safeguard the 

competitiveness of domestic industries. Carbon leakage occurs when a policy, such as a carbon market, 

results in emissions increasing in countries or regions which have less stringent environmental policies. 

Carbon leakage undermines climate policy objectives and can reduce the market share of domestic 

industries which face higher environmental standards. The fear of carbon leakage can also reduce 

international cooperation on climate action (PMR 2015). The typical response to carbon leakage concerns 

is to allocate allowances for free to sectors at highest risk of leakage and competitive impacts. Analysis of 

existing carbon markets has found limited evidence of leakage, which might be explained by these free 

allowance provisions but also relatively low carbon prices (PMR 2015). However, the free allowance 

provisions can create additional problems, such as allowing some firms to make excessive rents from free 

allowances, or distorting abatement investment incentives, depending on the precise rules by which 

allowances are allocated.  

 

 

 

G.2. Interventions to support climate action through carbon markets 

This section presents the two main ways in which policy makers can deploy carbon markets to support 

climate action. This includes establishing different types of domestic carbon markets, and then various 

 
22 International markets also need to consider the risk that countries with lower emission reduction targets might benefit from being able to easily sell 
emission reductions. 
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options for trading the right to emit across borders to deliver low cost emissions reductions on an 

international scale. 

G.2.1. Establishing domestic carbon markets 

There are two broad design options for carbon markets: an emissions trading system (ETS) or a baseline and 

credit (BAC) system.23The key features of these designs are: 

● An emissions trading system (ETS) or cap and trade system is one where the total volume of 
emissions in a jurisdiction is limited, and each firm has a set of tradeable emissions ‘allowances’. If a 
firm’s emissions exceed the allowances allocated to them24, they are required to purchase more 
from another firm which has emitted less than the permissible amount, resulting in a market price 
for emissions. Examples of this system include the European Union ETS (EU ETS) established in 2005, 
the South Korean ETS established in 2015 and the upcoming Chinese ETS. 

● A baseline and credit (BAC) system is one where no limit on emissions is explicitly specified. Instead, 
an emissions baseline (typically in terms of emissions intensity) is established for an industry or 
jurisdiction, and firms with emissions below the baseline earn ‘credits’ which can then be sold to 
firms with emissions above the baseline at a market price. Examples of domestic BAC systems include 
the Brasil Marta Viva (BMV) Standard, J-VER in Japan, and Panda in China. 

Within these broad categories, carbon markets can be flexibly designed to suit national conditions, economic 

structure and political environment. A range of common design elements of carbon markets can be tailored 

to suit national circumstances, including the sectoral and geographic coverage, the scope of emissions 

sources included, the extent of interactions with other carbon markets, and the functioning of MRV systems. 

For BAC systems, the level of the baseline, as well as whether it is expressed in terms of absolute emissions 

or emissions intensity is a crucial design factor that can be adjusted based on domestic circumstances(PMR 

2011). Similarly, ETS rules on allocation mechanisms, the use of offsets and rules on trading permits depend 

on the institutional environment (PMR 2016). 

However, it is important to note that carbon markets may have downsides relative to carbon taxes in certain 

contexts. Carbon markets are more complex to design than carbon taxes, which require greater institutional 

capacity to both design and implement (World Bank Group 2016). Additionally, some countries may not have 

a sufficient number of emitters of broadly equivalent size that would allow for the emergence of a liquid 

carbon market that would provide a price signal in accordance with the theory of carbon market design. 

Finally, carbon markets can result in volatile carbon prices that can discourage long-term abatement 

investment. In these cases policymakers may choose to use a carbon tax to set a domestic carbon price. 

Alternatively, hybrid approaches that combine elements of both a carbon market and a carbon tax can help 

to overcome the problem of volatile prices. This might include creating a carbon price floor to prevent the 

carbon market price from falling to a level that is considered to be too low. 

G.2.2. International carbon markets 

Governments may choose to link carbon markets across jurisdictions to support lower cost emissions 

reductions across linked markets. There are four main options for linking (World Bank Group 2016): 

● Direct and indirect linking allows the use and trade of emissions units from one domestic system to 
another domestic system. Direct linkages refer to arrangements where jurisdictions explicitly choose 
to link, as in the California–Québec joint ETS. Indirect linkages occur when jurisdictions are linked to a 
common market, which affects their individual demand and supply of emissions units. For example, 

 
23 There also exist markets for mitigation outcomes measured in non-carbon metrics, such trading of domestic renewable portfolio standards or low-
carbon fuel standards.  
24 Initial allowances may be freely allocated, or auctioned. 
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some emissions reduction credits from the Clean Development Mechanism (CDM) can be traded on 
the EU-ETS and New Zealand ETS. 

● International emissions trading (IET): a market in emissions units at the sovereign level, in which 
participating countries trade emissions allowances, as with ‘Assigned Amount Unit’ trading under the 
Kyoto Protocol. 

● Offsets (at a project or sectoral level) through which emissions in one jurisdiction can be 
compensated for by emissions reductions in another. Reductions from these projects/sectors can 
only be counted towards one jurisdiction’s climate targets (i.e. no double counting), and therefore 
only emissions reductions beyond those already committed to under the Paris Agreement should be 
sold. Offset schemes need to be carefully designed to avoid potential lowering of Paris Agreement 
ambition in seller countries. 

● Joint compliance whereby countries or regional economic organizations can pool targets, putting 
forward one joint emissions reduction commitment. This allows countries to be more ambitious, 
knowing that a missed target can be compensated by overachievement in another country within the 
agreement.25 

In the future, this international co-operation will be governed by Article 6 of the Paris Agreement, which 

allows for flexibility in the implementation of these different mechanisms. Article 6 aims to establish new 

modalities for international co-operation on emissions reduction. It outlines both decentralized mechanisms 

for bilateral trade of mitigation outcomes26 (Article 6.2) as well as a United Nations Framework Convention 

on Climate Change (UNFCCC) governed international carbon crediting mechanism (Article 6.4). While the 

rules governing these trading mechanisms are yet to be established, several pre-compliance Article 6 pilot 

schemes have already been deployed (Climate Finance Innovators 2019). 

International carbon markets can increase the cost-effectiveness of emissions reductions, support 

investment into lower income countries, and support international co-operation. Potential benefits include: 

● Increasing the cost-effectiveness of mitigation action. Linking carbon markets increases the economic 
efficiency of overall mitigation efforts across jurisdiction because it allows the lowest cost abatement 
opportunities across all linked systems to be exhausted first. This makes mitigation more cost-
efficient overall, enables higher ambition, and also improves carbon market liquidity. There is 
substantial literature documenting the efficiency gains provided by linking (Dellink et al. 2010, 
Flachsland, Marschinski, and Edenhofer 2011). For example, one study estimates that linking 
international carbon markets could reduce the cost of emissions reductions by as much as a third 
(World Bank Group 2016). A more recent study on Article 6 of the Paris Agreement estimates that 
linking would reduce that cost of implementing NDCs by more than half (approximately $250 million 
per year by 2030) or facilitate an additional 50 percent emissions reduction (IETA, University of 
Maryland, and CPLC 2019). 

● Supporting distributional outcomes through cooperation between developed and developing 
countries. In most cases of international cooperation on carbon markets, finance for abatement 
should flow from jurisdictions with a higher cost of abatement (generally more developed countries) 
to those with a lower cost (generally developing countries). In principle, this effect can therefore 
accelerate the flow of investment into developing economies and support the international transfer 
of investment resources. One study estimates that payments from purchasing regions to buying 
regions would amount to approximately $185 billion(World Bank Group 2016). 

 
25 Joint compliance is covered under article 4.16-4.18 of the Paris Agreement, and allows countries to put forward joint nationally determined 
contributions (NDCs) provided ‘the emission level allocated to each Party’ is made clear, and they retain the responsibility for the allocated emissions 
reductions (Streck, Keenlyside, and Unger 2016).  
26 Internationally Transferred Mitigation Outcomes (ITMOs) might be valued using carbon dioxide equivalents or non-carbon metrics. 
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● Aligning international emissions reductions and support international cooperation. International 
cooperation on carbon markets can increase environmental ambitions and signal international 
political intent and leadership on climate action. The establishment of blocs of countries cooperating 
on carbon market activity and demonstrating ambitious emissions reduction goals can encourage 
more countries to take action and/or support international cooperation. International cooperation 
on carbon markets can also integrate other trade policy objectives, such as implementing border 
carbon adjustments, which can create economic incentives for other countries to take climate action 
(ICAP 2018). 

● Addressing competitiveness concerns through ETS linking. In the case of ETS linking, harmonizing 
carbon prices across jurisdictions can help avoid carbon leakage to a linked partner. 

 

G.3. Barriers to establishing and developing carbon markets 

This section discusses the obstacles to both implementing carbon markets domestically and cooperation on 

carbon markets internationally. Domestically, countries may face technical and political challenges to 

designing and implementing carbon markets. Internationally, there are additional challenges to cooperation 

between carbon markets at different levels.  

 

Information and uncertainty 

Uncertainty around carbon prices and competitiveness concerns might hamper the implementation of a 

domestic carbon market. First movers in implementing carbon markets (or other carbon pricing policies) 

cannot be sure of the existence or stringency of neighboring countries’ or trade partners’ carbon pricing 

policies. Implementing an ambitious climate policy could lead to a loss of domestic industrial 

competitiveness and carbon leakage if emissions-intensive industries choose to relocate to a less stringent 

policy environment. Governments may therefore be reluctant to pioneer the establishment of carbon 

markets (or carbon pricing policies) in their regions. 

Further uncertainties act as barriers when considering international cooperation on carbon markets through 

linking. International cooperation on carbon markets in the form of linking means that the carbon price in a 

jurisdiction is determined at least in part by factors outside that jurisdiction. Policymakers have expressed 

concern about this loss of regulatory control, particularly in light of the possible wider economic implications 

of carbon price fluctuations on energy prices or industrial competitiveness. Additionally, linking causes 

uncertainty around the level of mitigation co-benefits that may be realized domestically. High-value co-

benefits such as reductions in air pollution, increased low-carbon innovation and improved energy security 

are likely to accrue only in the region where emissions reductions occur, and cannot be transferred. For 

some countries, like China, these co-benefits are key drivers of emissions reduction efforts (Teng and Jotzo 

2014).  

Even other forms of international cooperation are subject to uncertainty. Under IET and offset mechanisms, 

sellers may be concerned as to whether they will be able to meet domestic emission reduction commitments 

if they start selling their emissions reductions abroad. From the perspective of buyers, often agreements to 

purchase emission reductions are made before the emission reductions have been achieved; there may be a 

concern that the emission reductions are not actually delivered27. In addition, emissions reductions occurring 

elsewhere might be more difficult to verify than domestic reductions, leading to uncertainty as to the 

 
27 The Chartered Insurance Institute (2009) estimated that buyers typically apply a 40-80% discount on the emissions credits they buy from overseas 
in order to protect against delivery risk, thus inflating the cost of compliance. 
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environmental integrity of emission reductions credits they purchase. These uncertainties may all reduce 

interest in pursuing international cooperation(Ecofys and Vivid Economics 2016). 

Institutional capacity 

Designing and deploying effective domestic carbon markets requires high levels of institutional capacity, 

which may be lacking in developing countries. Well-functioning and effective carbon markets require a well-

functioning MRV mechanism, appropriately allocated allowances (in the case of an ETS), a sufficiently 

stringent cap or credible baseline (which requires good understanding of historical emissions, capacity to 

enforce compliance and an accurate forecast trajectory of future emissions under a business-as-usual 

baseline), and, potentially, a market stability mechanism to reduce volatility. All of these components require 

substantial institutional capacity and technical expertise, which may pose a challenge in both developing and 

developed countries. 

International co-operation on carbon markets also requires significant technical and institutional capacity. 

This includes developing robust accounting mechanisms to track emissions reductions to avoid double 

counting units across multiple countries’ NDC commitments, implementing monitoring and evaluation to 

ensure environmental integrity of emissions reduction projects, and, in the case of linking, designing 

appropriate measures to avoid undesirable distributional impacts and price volatility. Additionally, linking 

carbon markets and participation in IET requires governments to provide confidence that ambition levels are 

comparable(Doda, Quemin, and Taschini 2018) as without comparable ambition, financial transfers that 

would flow toward low-ambition countries from a linked high ambition country might be seen as a reward or 

an incentive for keeping ambition low(Ecofys and Vivid Economics 2016). 

Some countries may not have the capacity to participate in international carbon markets and also meet 

domestic commitments for emissions reductions. Countries may find it challenging to determine the 

opportunity cost of using emissions reductions for sale in international carbon markets. For example, if a 

country sells domestic emission reductions through an Article 6 mechanism to another country, then they 

may find it more difficult or costly to reduce additional emissions in order to meet the domestic emission 

reduction commitment within their NDCs. Countries which are uncertain about their ability to meet their 

NDCs may be less willing to cooperate on international carbon markets. 

Support for incumbent approaches 

There may be opposition to the implementation of domestic carbon markets by industries, policymakers or 

interest groups due to cost or competitiveness concerns. Firms in countries that enact stringent carbon 

markets may seek to pass through cost increases to customers, which may lead to a loss of global market 

share to firms abroad that do not have to incur the same costs. Policymakers, industry groups or interest 

groups may oppose carbon markets where there is high real or perceived risk of carbon leakage, or increased 

costs. Increased costs could result in undesirable regressive distributional implications through, for example, 

increased energy prices (Ecofys and Vivid Economics 2016), leading to opposition among consumers, 

consumer advocates or policy makers. 

Additionally, international cooperation in the form of carbon market linking may lack support in the low-

price jurisdiction due to the likely rise in prices from linking. While linking would result in trade flows to low 

carbon firms in the low-price jurisdiction, it could result in price rises in energy intensive products and 

services for the broader population due to the joint carbon price being higher than the pre-linking price, 

leading to particularly strong opposition within low cost emissions opportunity countries. This rise in prices 

can have an undesirable regressive distributional impact through the same cost pass-through mechanism 

described above, further depressing interest in developing linked carbon markets.     
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G.4. Climate finance to support carbon markets 

A range of climate finance instruments can be used to support carbon markets, particularly instruments 

supporting institutional capacity to develop and link carbon markets. Table 14 provides an overview and 

description of eight types of climate finance instruments and their relevance to supporting climate action 

through effective carbon markets. 

In addition, once established, there are opportunities to combine climate finance and carbon markets to 

increase the attractiveness of low-carbon investment. As noted above, a potential benefit of carbon markets 

is that they can create revenues which could be an additional source of financing for climate action. Carbon 

market revenues could be leveraged in complementary ways with climate finance to enable additional 

action. For example, the IFC Forest Bond funds private sector projects which create viable alternatives to 

deforestation. Investors in the bond can elect cash or carbon credit coupons, which can be used to offset 

emissions or sold on carbon markets (IFC 2016). In this way, climate finance and carbon markets can have 

additional roles to play in developing innovative financial products for climate action. A particularly crucial 

issue in cases where international carbon markets and climate finance is combined is how the emission 

reductions delivered by this combination are attributed between the different instruments. This is explored 

further in Carbon Mechanisms Review, which raises the issue that all attribution to carbon markets may lead 

to climate finance subsidizing carbon markets, while all attribution to climate finance fails to capitalize on the 

benefits of blending financial sources (Fuessler, Kansy, and Spalding-Fecher 2019).  

Table 14 Relevant climate finance instruments for carbon markets 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity – 

Investment 
loans Relevant for reducing transaction risks in emissions offset markets 

Investment 
grants Relevant for supporting low carbon projects which generate emissions offsets 

Guarantees Relevant for reducing deliver risk and for establishing a price floor on emissions units 

Intermediated 
financing – 

Results-based 
financing – Strongly relevant for supporting development of carbon markets and incentivizing the 

adoption of carbon pricing policies 

Policy-based 
financing – – 

Trade finance – – 

Technical 
assistance 

– Strongly Relevant for the establishment and linking of carbon markets 

Source: Vivid Economics 
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The suitability and use of each relevant instrument is described in greater detail below. This discussion 

includes: 

● How each instrument can support carbon markets and climate action domestically and/or 
internationally; 

● Lessons learned or good practices in using the instrument to support carbon markets; 

● Examples of how the instrument has been used to support carbon markets. 

 

G.4.1. Investment loans, Investment grants and Guarantees 

Guarantees can be used to address delivery risk on carbon assets used for compliance. Mitigation 

compliance assets are generally purchased by buyers in industrialized countries from sellers in developing 

countries. Buyers may lack confidence in the regulatory systems for the transfer of the compliance asset in 

seller countries, or may be wary of political risk in countries facing fragility or conflict. Guarantees backed by 

climate finance can be used to compensate buyers in case of failure to deliver the purchased emissions 

reductions. This not only overcomes the uncertainty barrier for buyers, it also enables sellers to fetch a 

higher price for credits as the delivery risk (which was previously factored into the price) is reduced or 

eliminated (Ambrosi 2011). 

Other climate finance supported instruments (such as derivatives) could be used to overcome the 

disincentive created by low or volatile carbon prices. These instruments, while not formally classed as 

guarantees, could assure sellers of a certain carbon price, thereby removing uncertainty from carbon 

markets. Carbon markets can result in prices that are too low or too volatile for a variety of reasons including 

immaturity of the market, market structure and allocation method, political decisions, abatement options, 

and economic growth (Betz 2006). In an application of financial derivatives to guarantee prices, the Pilot 

Auction Facility (PAF) auctioned tradeable price guarantees in the form of options contracts to catalyze 

methane reduction. These ‘put’ options gave the holder the right (but not the obligation) to receive a pre-

agreed price for methane abatement. The options contracts were made tradeable, so the holder could 

transfer the contract to another bidder if the holder’s project failed to realize methane emissions reductions. 

The three auctions completed thus far have ‘allocated US$54 million in climate finance to reduce 21 MtCO2e, 

with bidders paying US$13 million in premiums to acquire the options’ (Vivid Economics 2018b). This 

mechanism has the potential to be applied to other carbon assets, including credits from baseline-and-credit 

mechanisms that aim to reduce GHG emissions.  

Guarantees can be used in the domestic or international context. Guarantees, or guarantee-like instruments, 

can be used to provide certainty around prices for emissions credits or emissions allowances from domestic 

ETSs and BAC systems, or for internationally traded offsets. For example, the International Finance 

Corporation (IFC) provided a Carbon Delivery Guarantee to projects in India and South Africa, assuring 

buyers in developed countries that the emissions reductions would be delivered (or they would be 

compensated by the IFC). This allowed the mitigation projects to leverage the AAA credit rating of the IFC, 

and earn a higher value for their emissions reductions (Ambrosi 2011).  

Investment financing through loans and grants can also support the development of carbon markets, and 

especially offset mechanisms. While the financial incentives from a carbon market offset scheme can 

support investment in low-carbon opportunities, the fact that offsets only have value when they are 

recognized as being associated with the delivery of emission reductions (and therefore may have significant 

delivery risk attached to them) may need to be strengthened to be effective. This may be achieved through 

delivery guarantees, such as the Carbon Delivery Guarantees discussed above. Other options might include 

the provision of risk-reducing investment finance, which may be particularly important for offset projects in 
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developing countries with limited access to credit markets (Strand 2019). For example, the CDM Loan 

Scheme provided interest free loans to cover the costs of the development of project design documents and 

validation and verification of results in countries that were under-represented within the CDM (UNEP-DTU, 

n.d.). 

 

G.4.2. Results based financing 

Results based financing is a potentially powerful instrument for supporting the development of carbon 

markets. There are three avenues by which results-based financing (RBF) can help establish and expand 

climate markets(World Bank, Ecofys, and Vivid Economics 2017): 

● Facilitating a private sector response to environmental pricing, including building up the ecosystem 
of business services required for climate markets. This includes an understanding and acceptance of 
carbon pricing, development of supply chains focused on emissions abatement and innovation in 
green technology. 

● Supporting domestic policy processes and building targeted implementation capacity. RBF allows 
governments to understand the effect of price signals on a smaller scale, and to become comfortable 
with incentive design in a pre-compliance environment. Once the design of an RBF scheme proves to 
be successful, it can be scaled up, and the price signal delivered via a carbon price instead of an RBF 
incentive. 

● Developing MRV systems that are needed in both RBF and climate markets. RBF projects allow for 
the development of common regulatory infrastructure like credible MRV processes, which are crucial 
to the integrity of a carbon market. 

RBF can be used to facilitate action both domestically and internationally. A review of 74 RBF projects 

implemented in developing countries found that RBF can play a ‘critical role’ in mobilizing resources to 

achieve the Paris Agreement, including by facilitating carbon pricing and building carbon markets(World 

Bank Group 2017). In particular, it found that RBF can prepare business ecosystems for new schemes under 

the Paris Agreement by putting in place infrastructure like MRV systems and auditing, and establish self-

sustaining carbon markets.  

RBF can also support emissions reduction policies. Policy crediting – the crediting of the emission reductions 

resulting from the implementation of a policy action or components of it – can theoretically be used as a 

stepping stone for the establishment or deepening of carbon markets(Wooders et al. 2016). Governments 

are awarded credits for establishing carbon markets or increasing their ambition, the sale of which can be 

used to overcome cost barriers in the implementation of policy. Policy crediting can also be used to support 

the development and implementation of innovative Article 6 based carbon market policies in a pre-

compliance environment. Finance can be provided for pilot programs to act as ‘a laboratory, to design, test 

and improve international market mechanisms and enable later replication and expansion’(World Bank, 

Ecofys, and Vivid Economics 20/17). 

Policy crediting has thus far focused on international carbon markets. The World Bank’s Transformative 

Carbon Asset Facility (TCAF), with an initial capitalization of $210 million, aims to assist countries with the 

implementation of market-based carbon pricing initiatives. In particular, the TCAF provides funding to 

generate new carbon assets (or carbon credits), including emissions reductions achieved through the 

implementation of policy actions to develop carbon markets. A UK government review of the project 

acknowledged the global ‘gap in support at the implementation stage for scaled up carbon pricing 

methodologies’, which the TCAF aims to address. TCAF is still at a nascent stage and has yet to implement 
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pilot programs in earnest, but has begun work with a range of countries including Vietnam, Morocco, 

Colombia, Indonesia and Brazil. (UK Department for Business Energy & Industrial Strategy 2018) 

 

G.4.3. Technical assistance 

Technical assistance and capacity building are vital to the establishment, development and linking of carbon 

markets. ETS design is a complex undertaking, and poor design can have damaging financial and political 

repercussions. This complexity is compounded by the fact that in order to be effective, ETS design needs to 

take into account national circumstances like political will, industrial sector composition, economic growth 

and trade relationships. There is no one size fits all model, and a large majority of governments do not 

possess the expertise to design and implement carbon markets. Climate finance can therefore have a 

significant impact by providing technical assistance to overcome this capacity barrier. Furthermore, linking 

carbon markets across jurisdictions will necessitate supranational coordination, another instance where 

climate finance could fund valuable expert support. Assistance can be provided at a national or international 

level, and to governments or the private sector. It can take the form of developing MRV systems, collating 

international best practices, funding pilot systems, developing innovative tools and services to support 

carbon pricing etc. 

The Partnership for Market Readiness (PMR), administered by the World Bank, is one of the largest providers 

of technical assistance for the development and implementation of carbon markets. It was established in 

2011 to help countries develop the foundational infrastructure (or ‘readiness components’) for carbon 

pricing. This includes GHG baselines, systems for MRV or offset standards. Once countries have established 

this infrastructure, the PMR helps them launch pilot programs. It also has a role to play in disseminating best 

practice, and facilitating coordination. It achieves this through three strands of work: 

● Country work wherein national governments share their existing mitigation policies, identify areas for 
progress, and receive funding and assistance to develop further building blocks or readiness 
components. 

● Technical work wherein the PMR ‘generates knowledge products’ based on best practice gleaned 
from various’ countries’ experiences, and facilitates efforts to align standards and approaches where 
possible. 

● Policy work wherein it works with countries to set appropriate emissions reduction targets, and 
conducts analysis on the relative costs and benefits of various policy options. 

Over the course of its existence it has allocated $81.8 million to support readiness activities and helped 19 

countries develop roadmaps to carbon pricing readiness. An independent evaluation of the PMR found that 

it has ‘helped to transform the understanding of carbon pricing instruments as viable options to reduce GHG 

emissions to fulfil national policy goals and international commitments’(Partnership for Market Readiness 

2018). 94% of participants surveyed for the evaluation found that the PMR offered added value, 79% agreed 

that it has had a high level of impact on their own country, and 72% agreed that it has had a high level of 

impact at the international level(Ipsos Mori & SQ Consult 2017). 

 

G.4.4. Cross-cutting approaches to use climate finance to catalyze carbon markets 

Providers of climate finance might be able to provide initial carbon market liquidity through emissions 

reductions from their portfolios. Most providers of climate finance are applying ex ante greenhouse gas 

accounting to their portfolios and in particular estimate emission reductions achieved through the full suite 

of their investment lending projects. In principle such emission reductions could become carbon assets (if in 
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addition to ex ante GHG accounting they completed the MRV cycle) and could provide initial carbon market 

liquidity. Such approaches are so far in conceptual and experimental stages only. In a context of blending 

carbon market mechanisms with climate finance environmental integrity and economic efficiency would 

need to be assessed. Approaches such as attribution of emission reductions pro rata to grant equivalents of 

the respective funding provided might be one way to safeguard environmental integrity and economic 

efficiency (Strand 2019). 

 

G.5. Conclusions 

 

Carbon markets and climate finance both play an important role in supporting climate action; in addition, 

however, there is also a crucial role for climate finance in catalyzing carbon market development. Technical 

assistance is a useful instrument for carbon market development by helping build capacity in both their  

design and implementation. Results-based financing can support piloting and phase-in markets both 

domestically and internationally by buying credits or allowances at the initial stages of implementation to 

incentivize participation in carbon markets and by promoting the development of elements of carbon market 

infrastructure such as MRV systems and auditing skills. Additionally, guarantees can be used to overcome 

reluctance to participate in markets due to delivery risk or political risk, while price guarantees enacted 

through financial derivatives (like put options) may also have a more limited role supporting action by 

overcoming risks of volatile carbon prices, either domestically or internationally. 
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H. Climate intelligence and data 

H.1. Benefits from climate intelligence and data 

Climate data is any information related to GHG emissions sources, emissions reduction targets and 

trajectories, technology development, physical climate changes, population vulnerabilities, health, 

migration, and more. Climate data can be derived from a range of sources, including satellite- and ground-

based sensors, climate model simulations and observational records for atmospheric, oceanic and terrestrial 

processes, and monitoring and evaluation data from policymakers and regulators. This data can be used by a 

range of actors to identify changes in the climate, refine predictions of specific climate impacts, and to 

inform adequate responses both in terms of increasing resilience to climate impacts and in designing 

mitigation actions and policies such as the viability of hydroelectricity projects in different locations.   

Climate intelligence is the suite of models, tools and other ways in which climate data is used to estimate the 

physical impacts of climate change on people and infrastructure, to infirm the development of policy 

scenarios for mitigation and adaptation, and to help understand the economic costs of public and private 

actions (or the costs of inaction). Climate intelligence can provide tools for both adaptation and mitigation 

efforts. Some examples across adaptation and mitigation are: 

● Adaptation: Prediction of extreme events such as hurricanes, paleoclimatology (i.e. reconstructing 

past climate conditions using data collected from ice cores), climate downscaling (i.e. using large-

scale models to predict weather on a local level), and the socio-economic impacts of weather and 

climate etc. 

● Mitigation: Tools forecasting the impact of mitigation policies on emissions and economic and 

financial implications such as marginal abatement cost curves, comparisons of countries’ NDC targets 

and their relative ambition, modelling analysis of long-term emissions pathways under different 

policy scenarios, databases of available abatement technologies across sectors, energy and emissions 

performance benchmarks, greenhouse gas accounting methodologies and MRV approaches etc. 

H.1.1. Why is climate data and intelligence needed? 

Many public and private decisions and investments are restricted by uncertainty about climate change, 

associated impacts and appropriate responses, and future technological developments. Future climate 

change remains uncertain, and the impacts of climate change on the natural environment, economies and 

political outcomes are similarly often unclear. Nonetheless, public and private actors must make decisions 

today that may be impacted by both climate change, including committing to investments that may last for 

decades and create strong path dependencies. Information about and scenarios of climate change and its 

impacts, as well as technological developments and demand for energy services, are needed for actors to 

make informed investment decisions and for policy makers to design an adequate policy framework within 

which investments take place. Climate data and intelligence are therefore crucial to inform climate 

mitigation and climate adaptation action among both the public and private sector. 

Climate data and intelligence are needed to inform public and private mitigation outcomes and can support 

transformative change. Climate intelligence can support transformative mitigation action by enabling 

effective long-term policy responses to climate change, particularly through providing information on 

emissions sources, future emissions scenarios and emissions limits in line with climate change goals or 

targets. Carbon emissions data can help governments understand the magnitude of domestic emissions, the 

spatial and sectoral distribution of emissions and the resulting economic vulnerabilities from climate policies. 

This information can help policymakers assess the costs and benefits of different policy options to meet 
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climate ambitions. There is also substantial uncertainty over the environmental effectiveness of 

technologies; the rates of technology development and hence future costs; and the political, social and 

economic consequences of those costs on the electorate or customers. This can impede both private sector 

investment and public sector policies to incentivise that investment. These uncertainties are further 

exacerbated by a context in which it is also unclear how other companies and countries will act. Climate 

intelligence and data can help reduce uncertainty across all these domains, and therefore provide 

information to investors and policymakers on viable green investment areas and criteria for green 

investment. 

Climate data and intelligence are similarly needed to support and inform public and private adaptation 

investments and climate risk management. Climate intelligence also supports investment and risk 

management for adaptation to climate change. Climate scenario tools and supporting guidance enable both 

private and public sector actors to understand and manage climate risks, and provide support on identifying 

options for financing adaptation and resilience activities. For private sector adaptation projects, the tools can 

deliver the best return on investment over different time periods. This is likely to be particularly valuable for  

micro, small and medium-sized enterprises that tend to lack such information(UNDP 2018).For public sector, 

the tools can help identify what actions to undertake to reduce risks and support inclusive risk management 

planning, with particular focus on the needs of the poor and vulnerable. 

There can also be significant economic, financial and social co-benefits of creating and using data to inform 

public and private climate action. Climate intelligence that supports long-term sectoral planning to manage 

sectoral exposure to climate risks and stress can also deliver economic co-benefits. For example, intelligence 

that informs better management of manufacturing exposure to risks can support both the transition to a 

LCCR economy for the business and broader economy, while also increasing overall economic efficiency 

through management of non-climatic risks or by providing an impetus to reduce previous long-standing 

exposure to climatic impacts on performance. Alternatively, investors may seek indicators of the time 

horizon of companies’ managers, such as asset holding times of investment funds. Reducing short-termism 

can both boost investment in goods and technologies which support the transition to a LCCR economy and 

can help companies strategically plan for long-term business development (EU High-Level Expert Group on 

Sustainable Finance 2018). Intelligence on physical risks can also provide economic benefits, particularly 

through intelligence that improves agricultural productivity or output. For example, significant productivity 

improvements were associated with access to mobile communications in Kenya, where sending SMS 

messages with advice to smallholder farmers increased yields by 11.5% (Casaburi et al. 2019) with 

particularly large increases in yields for farmers who have had no agronomy training and who had limited 

interaction with the large purchasers of their products. 

 

H.2. Climate intelligence and data uses to support climate action 

Climate change adaptation and mitigation decisions span across two dimensions: decisions related to the 

physical climate risk and to implementing the transition to a low-carbon economy, and decisions made by 

the public and the private sector. As illustrated in figure 12 Error! Reference source not found., climate i

ntelligence and data can support action across both dimensions. Data and intelligence can help public 

management of transition actions through informing prudent macroeconomic planning, policy needs for new 

or adapted technologies, and understanding how policy can address mitigation needs. It can also help public 

management of physical risks, by indicating adaptation needs and informing climate related disaster risk 

management. Private actors can use data and intelligence to inform their investment decisions under 

transition risk, which may lead to the devaluation of high-carbon productions and the development of new 

low-carbon products and services markets, including the likely demand for new technologies and products. 

They can also use data and intelligence on physical risks to understand the likelihood of physical damage to 
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assets and knock-on effects on their business environment, as well as the need for/or the potential demand 

for products that enhance climate resilience. 

The following sections discuss the risk management plans and tools that can be leveraged by the public and 

private sectors for both physical and transitional risks. Additionally, there can be economic, financial and 

social co-benefits of creating and using data to inform public and private climate action, including supporting 

a just transition. 

Figure 12 The role of climate intelligence and data stretches across two dimensions 

 

Source: Vivid Economics 

 

H.2.1. Planning tools to support public sector transition planning 

Climate intelligence tools can inform on long-term emissions strategies and the required economy-wide 

climate action. This information includes consensus evidence gathering and expert review of required global 

and regional responses to manage climate change as provided by the IPCC, carbon budgets consistent with 

limiting the probability of global warming to certain thresholds, and emissions scenarios or pathways 

consistent with meeting goals which are informed by socioeconomic and technical developments and 

feedback loops. This intelligence provides policy makers with clarity on how long-term ambitions can be met 

and how to design climate policies in line with these ambitions, how countries should design their national 

climate plans (including NDCs), which technologies may need additional support to encourage deployment in 

a local market, the areas where they may need financial or technical support, and how to decide on their 

participation in international climate action (including mechanisms such as carbon markets or climate-

related trade polices). 

Long term emission models enable policy makers to develop policy and technology pathways. A widely used 

example is the Long-range Energy Alternatives Planning System (LEAP), a software tool for energy policy 

analysis and climate change mitigation assessment developed at the Stockholm Environment Institute. It is 

an integrated, scenario-based modelling tool that can be used to track energy consumption, production and 

resource extraction in all sectors of an economy. It can be used to account for both energy sector and non-

energy sector GHG emission sources and sinks. In addition, it is used to analyze emissions of local and 
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regional air pollutants and short-lived climate pollutants, making it well-suited to studies of the climate co-

benefits of local air pollution reduction. 

H.2.2. Policy and regulatory risk information to support private sector transition actions 

Climate intelligence and data tools support long-term investment decisions on both risks and opportunities 

that arise from the transition to a low-carbon and climate resilient future. The transition to a low-carbon and 

climate resilient future can induce changes in climate and energy policies. This presents private investors 

with both risks and opportunities. Although the Paris Agreement provides a strong global commitment to 

climate action, current pledges under the agreement are not consistent with the 2°C target and are subject 

to some uncertainty in domestic implementation as well as some requirements for financing. This results in a 

considerable risk for private investors, with carbon pricing policy developments being highly country-specific. 

Transitional impacts are more dependent on changes and decisions in the near term than physical impacts, 

highlighting the importance of scenarios tools to explore key future uncertainties, and to stress-test 

investments for low probability but high impact outcomes(CICERO Climate Finance 2017). Climate scenario 

tools that assess risks in carbon pricing and other climate policies of some of the world's biggest GHG 

emitters can support investment decisions to mitigate the impacts of the transition to a LCCR economy. 

Climate tools can inform investment decisions to mitigate risks and leverage opportunities from the shift to 

low-carbon technologies. Beyond climate policy impacts, there is uncertainty in low-carbon technological 

development and deployment, which can represent both opportunities and risks for investors. Climate 

intelligence tools can inform investment decisions based on technological changes that are critical to meet 

the targets of the Paris Agreement, such as carbon capture and storage, electrification of transport and 

renewable energy. While this allows companies to mitigate risks, it also presents opportunities by providing 

market intelligence on what the long-term commercial opportunities are and when long-term investments in 

green low-carbon technologies might become commercially viable. For instance, to get a sense of when 

electric vehicles might take off. Moreover, climate tools can provide information on what currently is a good 

‘green’ opportunity, what the green benefits associated with projects are, and how these green benefits can 

be accounted for and monetized. Subsequently, climate intelligence tools can support businesses and 

investors to report under the TCFD (Task Force on Climate-related Financial Disclosures) regulations, which 

enables companies to set out how to incorporate a climate perspective into their management and 

governance practices. 

Climate risk assessment intelligence can help private investors mitigate liability risk. The more likely severe 

climate impacts become, and the less successful the implementation of the climate regulatory framework, 

the higher the risk for substantial financial consequences from climate change liability. Studies draw an 

increasingly close link between emissions and particular climate impacts (Mace and Verheyen 2016), for 

instance finding that while currently about 18% of daily precipitation extremes are attributable to the 

increased temperature level, this share is expected to rise to about 40% when global warming reaches 2°C 

(Fischer and Knutti 2015). Moreover, companies’ individual contributions to historical cumulative emissions 

can increasingly be traced as well (Heede 2014). Climate risk assessment tools present companies with an 

opportunity to mitigate this liability risk. 

Climate intelligence and data are needed by private sector decision-makers to evaluate the viability of green 

investment opportunities. Even for those investors that have developed capacity to identify and evaluate 

green investment opportunities, the pipeline of commercially viable opportunities is often unclear. Climate 

intelligence or tools can provide investors or project developers of climate mitigation projects with more 

clarity on the availability of a viable project pipeline and importantly, good examples of successful 

investments. Moreover, climate intelligence can help set clear criteria for green investments, which cover 

both the technical specification of the instrument as well as eligible project activities. This enables project 

developers and investors to quickly identify a list of priority projects. 
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H.2.3. Disaster risk management tools to support public management of physical risk  

Climate intelligence and data on physical risks supports understanding and management of climate impacts 

and informs public sector resilience strategies. This incorporates tools that support short-term national 

planning to mitigate disasters, and intelligence that informs long-term national resilience strategies. As in the 

previous category, there is a rough split between intelligence and tools to better understand a country’s 

exposure to climate risks, and tools that support management of these risks. Integrated Assessment Models 

evaluate the impacts of climate change and climate change policies, including projections of the physical 

aspects of climate change, such as how much the sea level will rise. They also include projections of factors 

such as economic growth, demographic change and technological progress. Fundamentally, these models 

produce cost-benefit analyses of climate policies to address long-term physical risk. 

 

H.2.4. Localized climate impacts and opportunities data to address private sector physical risk 

Climate intelligence and tools can alert private investors and businesses to the risks their assets are going to 

be exposed to as a result of physical climate impacts. Physical climate impacts increasingly confront investors 

with unplanned and abrupt changes or disruptions to businesses or assets. Climate tools like physical risk 

modelling or scenario modelling are instrumental in understanding this risk and enabling any businesses with 

a long-term financial liability to take action. In fact, scenario modelling is included under the climate-related 

financial disclosure guidelines, working from the assumption that increasing transparency of physical climate 

risks makes markets more efficient, and economies more stable and resilient. 

For SMEs and smallholder farmers in countries that are vulnerable to physical climate impacts, climate 

intelligence can be crucial to guide an effective response. The livelihoods of farmers, fishers and foresters 

are already suffering most from extreme weather events that damage infrastructure, wipe out harvests, 

compromise fish stocks, erode natural resources and endanger species. Between 2006 and 2016, agriculture 

bore the brunt of 26% of the total damage and loss caused by climate-related disasters in developing 

countries (FAO 2018). Climate data and intelligence, and tools based on that can guide farmers’ response to 

physical climate impacts. For example, SHARP tool (Self-evaluation and Holistic Assessment of climate 

Resilience of farmers and Pastoralists) helps farmers and pastoralists assess and prioritize the resilience of 

their livelihoods, enabling monitoring and evaluation, as well as a learning method, integrated into farmer 

field schools in sub-Saharan Africa. The tool provides immediate results in the field and can analyse results 

online in more detail. 

Climate intelligence also supports the identification of commercial opportunities arising from physical risk. As 

physical climate impacts become more prevalent, the market for adaptation technologies and services for 

resilience will grow (Oxfam America 2009). Companies are experiencing a diverse range of benefits from 

engaging in actions that increase climate resilience, including the ability to better manage and mitigate risk, 

decreased costs, increased profits, new markets, and a reputation as a good corporate citizen (UN Global 

Compact and UNEP 2013). Opportunities range from advanced techniques for new agricultural practices, 

such as using salt-resistant crops, to small-scale services providing SMS messages on seasonal climate 

forecasts to farmers in developing countries. 

 

H.2.5. Data and information on co-benefits and on approaches to support a just transition 

Climate data and tools can help public and private actors realize potential co-benefits of climate mitigation 

action, and help them identify potential groups that may be vulnerable negative impacts from the climate 

transition. There are a range of ways that climate data and intelligence can support a just transition. Climate 

intelligence can help identify where and how co-benefits are likely to occur, and help guide the development 



 

Transformative Climate Finance 

 123 

of policies to encourage the realization of those co-benefits, and the channeling of benefits towards those 

that may need them most. Climate intelligence can similarly help identify the sectors that are likely to 

decline due to climate transition action, such as fossil fuel sectors, including the level and pace of decline and 

where losses may be concentrated. At the same time, climate intelligence can help actors understand which 

sectors may grow or benefit under climate mitigation action, and provide crucial inputs to policy design 

processes to reduce costs and augment gains from adjustments and to smooth the adjustment process. It 

can support assessments of policy responses to support those workers and communities that will lose out 

from changing economic trends under the transition. Additionally, climate intelligence can help policymakers 

to understand the socio-economic impacts of policies aimed at encouraging the low carbon transition, and 

therefore allow policy responses to alleviate these impacts – for example, by identifying which groups lose 

out from energy price increases, the best way of targeting them and the best way of providing support to 

them. 

Climate data and intelligence can similarly support the management of climate risk and development of 

adaptation policies to support a just transition. Data and information can help identify where climate 

vulnerabilities are especially acute due to a combination of high exposure to climate impacts, low adaptive 

capacity and high levels of vulnerability. Such areas are particularly important for targeting efforts to build a 

climate resilience society for all its members. Climate intelligence can similarly help identify socio-economic 

implications of policies to enhance climate resilience, such as changes in water prices, and to manage the 

distributional and social implications of these policies accordingly.  

Climate intelligence can inform the uptake of just transition actions across different actions. As well as 

providing just transition-specific intelligence, other climate data and information products may be able to 

support a just transition by ensuring adequate provision of information across different industries and 

different actors to ensure policymakers, enterprises and workers are equally supported in understanding the 

implications of climate action. Additionally, climate intelligence tools that support action in the financial 

sector, such as TCFD disclosure, can also be designed to incorporate the social dimension and other 

information that investors might need to support the just transition. 

 

H.3. Barriers to securing climate intelligence and data 

Despite the benefits identified from climate intelligence and data, there remain a number of barriers that 

help to explain why there is sometimes limited investment in securing the necessary information to develop 

tools, models and policies for climate action. Climate data is often, but not always, a public good that will be 

under-provided by the private sector as organizations that develop data cannot always ensure that they will 

be able to control access to it and recoup their investment in developing the data, which can be costly to 

collect, collate, analyze and process. While it may be possible to restrict access to some climate data and 

therefore enable private business models, it is often in the best interest of the public to provide the 

information freely. In the current technological environment, data is integral to the function of economies, 

so much so that it can be considered infrastructure. As a result, climate data and intelligence is often funded 

and secured by the public sector (Kawalek and Bayat, n.d.). 

Income and access to finance 

Collecting climate data and developing climate intelligence tools can be challenging for countries with 

limited financial resources. For countries with resource constraints, particularly low-income countries with 

low credit ratings who often struggle with external debts, it may be hard to justify spending scarce resources 

on climate intelligence and data. Additionally, there may be uncertainties surrounding the use of the data 

and the benefits of investing in tools, which may further compound the challenge of justifying public 

expenditure. 
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Information and uncertainty 

Climate data might not be available, or of poor quality in certain regions. This could be due to sparse 

historical records, difficult and remote geography, dispersed nature of rural population, conflict, and lack or 

decline of investment. A difficult geography, such as mountainous and desert areas, can deter investment in 

observation stations as they require larger capital, operational, and maintenance investments(ICT 2018). 

Limited confidence in the accuracy of climate data and intelligence can deter investment. The long-term 

impacts of climate change will, to a certain extent, never be predicted perfectly. Even when climate data is 

recorded with accuracy, and climate intelligence modelled by experts in the field, there is a degree of 

uncertainty around when, where and if impacts will be realized. Uncertainty surrounding the benefits or 

degree of accuracy in intelligence can deter both public and private sector investment in data and 

intelligence tools. 

Furthermore, uncertainty regarding the stringency, swiftness and stability of policy response to climate 

change can also deter investment assessments or tools to support the low-carbon transition. Companies 

must believe with a degree of certainty that governments will credibly legislate towards a low carbon 

economy, and that they will be affected by this transition. This may not be the case in some countries, 

leading companies to avoid measuring this risk and investing in producing internal climate intelligence. 

Institutional capacity 

Climate data is inherently complex; collecting and transforming it into climate intelligence requires 

significant technical expertise across disciplines. There is a significant amount of data which needs to be 

collected to build climate assessments and tools, much of which is changing and evolving at a rapid pace. 

Governments with limited institutional capacity may face challenges in keeping a complex set of data up to 

date. In addition to the complexity of the data, it is also exponentially expanding in terms of volume, which 

causes technical issues regarding the storage, management and interpretation of big data (Overpeck et al. 

2011). Once collected and modelled, the climate intelligence needs to be applied to local policy contexts, 

which can also be challenging without the required expertise. Data also needs to be interpretable across 

multiple users; even within a country, public authorities may use different standards or formats for data, 

which can be a further barrier to coordination (National Infrastructure Commission 2017). Finally, some data, 

including on NDC and emissions trajectory tracking, requires regular updating and maintenance to stay 

relevant, which again requires capacity which might not be available. 

Incumbent approaches 

Uncertainty around the need to incorporate climate or ESG into decision-making might deter companies and 

public institutions from investing in climate data and intelligence. If public or private institutions are not 

committed to integrating climate change and other ESG values into investment decisions, they are also 

unlikely to commit resources needed to generate climate data and intelligence needed to support this 

integration. Additionally, as and when institutions decide to incorporate climate change into their activities, 

they may be unable to autonomously generate the intelligence required quickly enough to support 

immediate investment or strategic decisions. 

Organizations may be reluctant to share proprietary data if they believe it will hurt their commercial model 

or incur costs. Companies may believe that sharing data will benefit their competitors and reduce revenues. 

Even if this is not the case, companies may default to maintaining confidential data in order to reduce risk 

because the benefits of sharing are uncertain. Businesses might also incur costs to sharing large datasets, 

through work on data collection, formatting and analysis, and may not recognize or even reap the full 

benefits of doing so(National Infrastructure Commission 2017). 
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H.4. Climate finance for climate intelligence and data 

A range of climate finance instruments can be used to support climate intelligence and data, particularly 

investment financing and technical assistance. Table 15provides an overview and description of eight types 

of climate finance instrument and their relevance to supporting climate action through intelligence and data. 

Table 15 Relevant climate finance instruments for climate intelligence and data 

Climate finance instruments 
Relevance 

Finance type Instrument 

Investment 
financing 

Equity Relevant for incentivizing private entrepreneurs to develop climate data and intelligence 
offerings  

Investment 
loans 

Relevant for incentivizing private entrepreneurs to develop climate data and intelligence 
offerings 

Investment 
grants 

Strongly relevant for the development of international climate models, and tools to 
support local decision making 

Guarantees – 

Intermediated 
financing – 

Results-based 
financing – Relevant to incentivize the development of climate data and tools through prizes and 

competitions 

Policy-based 
financing – Somewhat relevant for integrating the development of climate intelligence and data into 

broader policy objectives 

Trade finance – – 

Technical 
assistance 

– Strongly relevant for building capacity in measuring and using climate data 

Source: Vivid Economics 

The suitability and use of each relevant instrument is described in greater detail below. This discussion 

includes: 

● How each instrument can support climate intelligence and data for climate action; 

● Lessons learned or good practices in using the instrument to support climate intelligence and data; 

● Examples of how the instrument has been used to support climate intelligence and data. 

 

H.4.1. Equity, investment loans and investment grants 

Instruments including grants, loans and equity can all support projects or investments that provide or 

support the dissemination and uptake of climate data and intelligence. 

Equity investments, loans and grants can be used to support the development of tools or open-source data 

that is in the public interest, including fundamental scientific research on global emissions trajectories which 
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aid both mitigation and adaptation efforts. In order to support effective climate actions at different scales, 

climate data needs to be rich, comparable across different geographies, and readily accessible. Given 

constraints to private delivery of climate information on commercial terms and likely access restrictions on 

any such data that is privately produced, it is key for governments and international organisations to 

consider their role in providing this data. For example, grants have been fundamental in developing 

Integrated assessment models (IAMs), which are widely used to answer central questions about climate 

change including how the world could avoid 1.5°C of global warming at the lowest cost, through to the 

implications of countries’ current pledges to cut emissions. The United States has a suite of funding 

opportunities for climate adaptation and resilience related data collection and tool development, such as the 

Massachusetts Smart Coasts Initiative (U.S. Climate Resilience Toolkit 2019). 

Investment instruments can also be used to fund physical infrastructure for climate intelligence and data 

gathering projects, or tools to support decision-making. Equity, loans or grants can be used to fund relatively 

expensive infrastructure needed for local information gathering (e.g. automatic weather stations, or 

hydrological monitoring systems), and technical work on modelling impacts based on this information. These 

instruments overcome the income and access barriers to producing and maintaining good climate data and 

intelligence tools, and if well-designed, can also provide the opportunity for local capacity development. 

Accompanying funding with appropriate technical assistance to ensure that data collection services or 

models can be operated and maintained locally can make the project sustainable beyond the initial 

investment. Investment instruments can also be used to catalyze the provision of climate services by private 

entrepreneurs. 

For example, the Acumen Resilient Agriculture Fund provides equity investment to local providers of climate 

information. Private social entrepreneurs in micro-, small, and medium-sized enterprises (MSMEs) provide 

(commercial) climate information to smallholder farmers, who pay a subscription for the service(Acumen 

Fund Inc 2018). 

In Uganda, the Grameen Foundation equipped a network of community workers with low-priced smart 

phones (on loan) and an app containing climate information in order to provide information to interested 

farmers. The app was locally built, and contained agricultural information related to crops, livestock, market 

prices, regional weather, and water harvesting techniques, which the workers could query to provide 

information to interested farmers in their communities. An innovative business model that pays the workers 

according to how many queries they answered from fellow farmers enables them to make a living from 

brokering information services, which allows the work to be sustained after the project ends. In an 

evaluation of the project, 87% of farmers interviewed reported having used information about when to plant 

crops and manage them, and 78% said the 10-day weather forecasts were mostly accurate (Tall et al. 2014). 

The Global Facility for Disaster Reduction and Recovery (GFDRR) funds the development of risk management 

tools and early warning systems for physical climate risks. The GFDRR is a grant-funding mechanism that 

supports disaster risk management projects, including those related to promoting open access to risk 

information and embedding climate change projections into investment decisions. The GFDRR itself creates 

disaster risk information, and in addition, supports local communities in assessing their exposure to disasters 

and climate change. By 2021, GFDRR aims to make disaster risk information openly accessible at the district 

level in all its countries of engagement (GFDRR 2018). Additionally, it provides data and helps design tools to 

ensure long-term investments are resilient to future climate change and variability. This includes 

investments in transportation, education and urbanization. An evaluation of the GFDRR concluded that it had 

contributed to increased availability of disaster risk information, broader support for open data, and more 

informed decision-making (more efficient use of resources). In particular, the development of open source 

disaster risk information platforms, pilot mapping of urban and peri-urban neighborhoods, and conducting 

hazard, exposure, and risk assessments were useful in achieving these contributions (ICF International 2016). 
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H.4.2. Results-based financing 

The monitoring, reporting and verification (MRV) systems necessitated by results-based financing (RBF) 

programs are an indirect source of climate data and intelligence. RBF systems require investments and 

outcomes to be measured on credible metrics, reported regularly and verified (often by independent third 

parties) in order for funds to be disbursed. This process may create valuable and robust data on climate 

interventions and policies, which is of particular importance in assessing and comparing the effectiveness of 

possible solutions. 

Prizes and competitions can mobilize participants and capital, and set a problem-solving agenda. They can 

incentivize the development of innovative climate information products. This may include new methods of 

collecting, interpreting or visualizing data, and in developing countries, ways to communicate information to 

remote communities. As discussed in the Innovation chapter, evaluations suggest that innovation prizes can 

play an important role in supporting climate innovation, including for climate intelligence and climate data 

services, but are likely to be most successful when supported by other climate finance instruments that 

support their uptake, such as funding to support training and use of data or to finance access to data 

services. 

For example, The Climate Information Prize (CIP), funded by the UK Department for International 

Development, awarded cash incentives to entrepreneurs who develop climate intelligence solutions to 

support vulnerable individuals, households and communities in Kenya. The CIP awards prizes for innovative 

solutions, and for solutions with demonstrated impact as verified by an independent team of experts. The 

top prize of $200,000 was awarded to a project called Farmers Pride, which used local agro-dealers and 

youth workers to provide agricultural inputs including climate information to smallholder farmers in rural 

areas. The founder, Samuel Munguti, states that the program has supported 10,000 farmers to adopt 

climate smart agricultural practices, and trained 25,000 farmers on climate information and best agricultural 

practices (Ashoka Changemakers 2017). 

 

H.4.3. Policy-based financing 

Policy-based finance can be used to incentivize a broader focus on climate intelligence and data that goes 

beyond project level. Resource-constrained policymakers may lack the incentives to use public funds for 

capital intensive and technically difficult to produce data and tools. This can be achieved by explicitly 

requiring the collection of climate data or development of climate tools as part of a wider development 

programme. Providing incentives to implement mandatory climate risk reporting also implicitly requires 

parties to generate climate data and develop tools to measure risk. This approach has not been widely 

implemented or tested but could have importance in the future. 

Policy-based finance has been used to incentivize the development of climate intelligence for adaptation in a 

number of settings. For example, the African Risk Capacity (ARC), a pooled sovereign-level insurance fund, 

requires interested parties to provide a contingency plan before joining. As such, the ARC helps African 

governments improve their capacities to better plan, prepare, and respond to extreme weather events and 

natural disasters, and to strengthen their disaster risk management systems – and implicitly requires 

member countries to generate the climate intelligence and data to support this contingency planning. In 

principle, similar schemes could be explicitly designed to support the creation of climate data(African Risk 

Capacity n.d.). Similarly, policy-based finance for Nepal’s Fiscal reforms development is partly allocated to set 

up an electronic platform and database to monitor revenue collection of major tax streams. For instance, the 

Nepal Fiscal Reforms development policy credit program includes a component that monitors the 
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performance of sub-national governments in issuing climate-resilient infrastructure development guidelines 

to promote resilience. The policy-based finance is partly allocated to set up an electronic platform and 

database to monitor revenue collection of major tax streams on a real-time basis(World Bank 2018a). 

H.4.4. Technical assistance 

Technical assistance (TA) is well-suited to transfer knowledge, expertise and skills and as such can play a key 

role supporting the development of climate intelligence and data, and its use in decision-making. Climate 

information is inherently uncertain and complex, and its collection and interpretation require significant 

technical expertise from a range of different disciplines. Using technical assistance enables donors and 

investors to focus on working with organisations to show them how they can use climate intelligence to build 

and manage their own climate-resilient infrastructure, rather than just building short-term infrastructure 

itself. Local capacity to develop and use climate intelligence and data can be built up using technical 

assistance approaches which suit the goals of the beneficiary. These approaches can include training 

workshops, discussion fora, best-practice guidelines, climate risk assessment frameworks, tools with 

interactive interfaces etc. For example, the UK Department for Business, Energy & Industrial Strategy (BEIS)’s 

International Climate Finance TA programs focus mostly on increased or improved policy development or 

execution, increased access to information or knowledge and increased or improved investment in climate-

related projects and assets. More than 40 percent of these projects developed climate intelligence and data 

as a core program mechanism, including data collection, software, tools and model development 

(DEFRA/DFID/BEIS 2019). 

TA for climate intelligence can also support decision-making in the face of the unknown. As many 

uncertainties remain, private sector parties can use technical assistance to turn uncertainty into risk 

management, drawing on climate intelligence. Ideally, investment decisions should be informed by long-

term (at least 30-year), high-quality records of all relevant climate statistics, measured at the project site. In 

practice, such data sets are seldom available. Therefore, technical assistance is crucial to develop climate 

intelligence that enable companies to conduct robust climate risk assessments to inform their business 

decisions(International Finance Corporation 2010). 

TA programs should be carefully designed in order to have lasting and meaningful impact. There is strong 

consensus in the literature that capacity building works best when it ensures ownership in the host country, 

recognizes and responds to complexity, involves different levels of government as well as non-state actors 

and focuses on outcomes (including measuring results through MRV processes)(Timmis 2018). In particular, 

programs should aim to build capacity locally and not rely solely on foreign experts, be developed with 

national and regional priorities and contexts in mind, and emphasize lasting transformations. 

Technical assistance has been used to develop tools to adapt to physical climate risk in a range of contexts, 

particularly around agriculture and disaster risk management. For example: 

● The Adaptation for Smallholder Agriculture Programme (ASAP) has used tools and technologies to 

help farmers understand the climate risk they are facing and build their resilience to climate change. 

Smallholder farmers make up a significant percentage of global land users but they are a challenging 

group to reach, and they often lack access to investments, knowledge and information. ASAP, the 

world’s largest climate change adaptation program for smallholder farmers, focuses on using climate 

finance to make use of new climate risk management skills, information and technologies and 

combine them with tried and tested approaches to sustainable land and water management. These 

tools have a number of co-benefits for users, including increasing agricultural productivity, improving 

family nutrition and providing additional income while reducing exposure to climate threats(Ogutu, 

Okello, and Otieno 2014). 
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● The Climate Resilient Infrastructure Development Facility (CRIDF) is a UK Department for International 

Development (DFID) supported programme working to provide climate risk information for water 

issues affecting poor communities in Southern Africa. CRIDF’s focus was to help projects understand 

climate risks through providing online databases of risks by region, working with projects to do 

scenario analysis of potential climate risks to help them develop a climate resilient infrastructure like 

a dam or hydro project. One outcome of the project was improved spatial datasets of the lower 

Limpopo and Zambezi rivers, which provide a more detailed topographic picture and better 

information on flood risk. The improved data has already contributed to several disaster risk 

management initiatives including the National Roads Administration Agency (ANE)’s flood resilience 

work, a strategic plan for the mitigation of floods in the Limpopo basin, a hydrological model of the 

Zambezi including flood simulation, and the preparation of safe failure flood risk analysis and 

mitigation plans for the Mapai Dam in Mozambique (DFID 2017). 

Technical assistance has also been used to develop climate intelligence to support climate transition action 

and to manage physical climate risks. For example, the Task Force on Climate-related Financial Disclosures 

(TCFD) was set up to provide resources to enable companies to assess and report the extent of their 

portfolios’ climate risk, and provides technical assistance aimed at helping companies disclose decision-

useful information which will enable financial markets to better understand climate-related financial risks 

and opportunities. Additionally, The European Bank for Reconstruction and Development (EBRD) and the 

Global Centre for Excellence on Climate Adaptation (GCECA) have also launched a targeted initiative focused 

on the private sector, with the aim of identifying the greatest needs for guidance and research and to lay the 

foundations for a common conceptual framework. The EBRD-GCECA initiative focuses on: (1) metrics for 

physical climate risk management and disclosures; (2) metrics for climate resilience opportunities; and (3) 

climate intelligence for business strategy and financial planning. Initiatives such as these are still at early 

stages, and it is therefore challenging to evaluate the scale of the impact achieved by these approaches. 

Technical assistance partnerships can also support countries access information on good-practices for 

transitioning to a low-carbon economy through 2050 pathway development and to understand the impacts 

of different mitigation ambitions. For example, the 2050 Pathways Platform provides assistance to support 

countries seeking to develop long-term, net zero-GHG, climate-resilient and sustainable-development 

pathways. For instance, with climate models and forecasts, the NDC Partnership provides technical 

assistance to design policies that support a low-emission future, including a Good Practice Database, and the 

UK’s 2050 calculator TA programme. This programme provides support for countries to generate modelling 

tools that allow users to consider choices and trade-offs in transitions into a low-carbon economy. These 

tools have been used in a number of cases to support climate action, for example the 2050 calculator 

programme reports use to support government planning in Colombia, India, Nigeria and Thailand(BEIS 2018), 

and the NDC Partnership reports action among a number of supported countries in mainstreaming climate 

change into government planning, integrating climate investment into government budget processes, and 

developing plans to mobilize private investment in climate action(NDC Partnership 2019). However, these 

schemes remain targeted at relatively few countries and receive relatively low volumes of climate finance in 

comparison to programs supporting direct investment in climate projects, despite the potential 

transformative impact associated with this support. 
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H.5. Conclusions 

Providers of climate finance should focus on non-returnable financing when considering climate finance 

instruments to support the generation and uptake of climate intelligence and data, including grants and 

technical assistance in particular. Given the public good or non-commercial nature of much climate data and 

intelligence needed to support transformative climate action, financing approaches tailored to these 

contexts will be particularly helpful to support action. Grants are particularly effective at supporting the 

generation of climate data and intelligence, particularly the development of international climate models 

and tools to support localized decision making. Technical assistance offers good potential to support 

development of intelligence, while also supporting complementary efforts to build capacity among public 

and private institutions to apply climate intelligence and data in practice. Similarly, policy-based financing to 

support uptake of climate intelligence can help drive the integration of the development or use of climate 

intelligence and data into broader policy financing programs. 

However, funding providers should also consider the role for more commercial instruments, and the need to 

invest in the creation of sustainable networks of domestic providers of climate data and intelligence in the 

longer term. While less limited than for grant and technical assistance instruments, there is also a role for 

equity and debt investment financing instruments to incentivize private entrepreneurs to develop climate 

data and intelligence offerings.  
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4 Enabling the transitioning to transformative 
climate finance 

Moving towards transformative climate action and transformative climate finance will require approaches that 

are tailored to different contexts. The previous chapters of this report have outlined possible levers to support 

transformative climate action, how they can be implemented, what barriers they face and how climate finance 

and the right financial instruments can be used to help overcome these barriers. Applying such a 

transformative climate finance framework first requires countries to develop climate action and climate 

finance strategies based on long-term resilience and decarbonization trajectories. This can only be done 

individually for each country, including sector and sub-sector analysis. Such strategies will naturally differ 

depending on country- and sector-specific circumstances, and will include different combinations of 

approaches to implementing, and different levels of priority for the climate levers discussed in this report.  

Support is also needed to enable the transition towards transformative climate action and transformative 

climate finance approaches. Besides the need to develop such long-term climate finance strategies – a major 

undertaking beyond the scope of this report –  there is a need to examine the larger economic and social 

context in which climate transformation would occur and how this would both help and hinder this 

transformation. This chapter looks at how these factors influence climate action, including ways in which such 

action reinforces a just transition to ensure those disadvantaged by a move to a cleaner economy are 

protected. 

 

4.1 Transitioning towards transformative climate action 

Transformative climate action is difficult to implement with important implications beyond the boundaries of 

specific climate levers. It requires several elements on both the technical and political side to be achieved – 

such as long-term resilient decarbonization trajectories and planning and corresponding political 

commitments – each of which involves making substantial investments and overcoming hurdles. Besides 

technical complexity discussed in previous chapters of this report, there are economic welfare dimensions and 

social impact dimensions that need to be better understood and taken into consideration. Aspects of both 

dimensions are discussed in the following. 

 

4.1.1 Economic welfare dimensions of transformative climate action 

Despite long term benefits of green transitions, short term economic costs when implementing transitions can 

inhibit action. There is a broad consensus among economists and decision makers  that the benefit of building 

a resilient decarbonized economy is far higher than the cost, to the global community and in most cases also 

to individual countries themselves (Stern 2016). The “green economy” will not face the climate change 

damages the “brown economy” would face, and would generate substantial co-benefits, such as health 

benefits due to reduced air pollution. Some economists even argue that the co-benefits of climate action alone 

would place the “green economy” above the “brown economy” regardless of the global climate change 

impacts (NCE 2018; Parry, Veung, and Heine 2014). In any case, transitioning from the current brown economy 

to a resilient decarbonized green economy by mid-century requires deep structural change in a challenging 

short period of time. For the transition itself the same cost-benefit analysis can be done. Finally, irrespective 

of changes in overall economic welfare, the transition process generates winners and losers: climate action 

will generate new business and employment opportunities including in low carbon technologies, but also 
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result in losses in carbon intensive activities. Figure 13 below provides a stylized hypothetical illustration of 

this transition. 

Figure 13 Implementing a transition from a brown to a green development pathway can create short term costs even 
alongside long-term net gains 

 

Note: The figure visualizes how economic welfare (W) could evolve over time (t) in a “brown” scenario and in a 

“green” development scenario. This illustration considers only GHG emissions elements of brown and 

green scenarios – indeed climate damages in a brown scenario (impacts from catastrophes and climatic 

events) could lead to declining welfare over time, which is not captured here. 

Source: World Bank 

Economic welfare in a green scenario may not always exceed welfare under brown development pathways 

over the short and medium term even if it does so in the long-run. For example, in the stylized example above 

the green scenario might achieve much higher welfare in the longer-term, but there may also be phases when 

it falls temporarily below expected welfare under a brown scenario, for example when a phase of full 

employment falls alongside the start of new sector transformations that require huge upfront investments in 

immature technologies. On the other hand, there may be circumstances where green scenarios outperform 

brown scenarios even in the near term, for example a country can overcome economic inefficiencies such as 

distorted energy prices through reforming subsidy or taxation systems, or may reap substantial co-benefits 

from initial climate action.  

Even when a green scenario increases a country’s overall welfare, there will be segments of the economy and 

populace who will suffer in the absence of complementary policies. Workers in traditionally brown sectors 

(e.g., carbon intensive industries such as paper, internal combustion engine automobile manufacturing, gas 

stations) may face reduced employment or wages as the economy shifts to greener activities. This is true not 

just for the individual workers themselves but their communities especially in case where the brown industry 

is economically essential to towns and regions such as coal. If these negative effects are not addressed, they 

undermine a just transition and pose major political economy barriers to the clean transition. Therefore, 

policies that include direct support to affected families and communities, re-training and development of 

alternative industries are needed. 
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Temporal and sectoral welfare losses can create prohibitive political economy barriers to engagement in 

transformative climate action, as typical political planning and action cycles only consider near-term costs and 

benefits. In addition, what is better for the global economy as a whole – being green instead of brown – does 

not necessarily hold for each individual country. As countries transition at different speeds and at different 

times from brown to green development pathways, this introduces the possibility of some countries freeriding 

on others’ climate action, which can impact relative national income and wealth positions and inhibit domestic 

action. If only a few countries take action to reduce GHG emissions, at a level that is not sufficient to achieve 

impact and reap benefits of reduced global warming and related development co-benefits that exceed their 

mitigation costs, then the best domestic strategy could be to withhold mitigation action rather than to take 

unilateral climate action that reduces both short-term and long-term welfare. This prisoner’s dilemma scenario 

could trap all countries in brown development trajectories that create less welfare than under green growth 

trajectories. 

Countries can take domestic action to overcome some of these barriers in enhancing long-term planning and 

policy programming and by supporting communities that face economic costs from the move towards green 

growth pathways. Development of long-term resilient decarbonization strategies and deriving shorter term 

NDCs from those is one possible way of action. Some countries are taking action to increasingly codify climate 

policies in their legal systems and even in their constitutions – for example, in 2012 Mexico has enshrined 

environmental responsibility including the management of climate change damages in its constitution, and 

Sweden is currently considering a similar constitutional amendment supporting the rights of nature (CELDF 

2019; Ministry of Environment and Natural Resources 2016). 

International cooperation is key to overcome the prisoner’s dilemma as outlined above and help to overcome 

periods in which the realities of the political economy play against transformative climate action. A process of 

coordinating mitigation pledges and increasing ambition over time can in principle address the challenges of 

the prisoner’s dilemma in mitigation and it is for good reason at the core of international climate agreements. 

Carbon market mechanisms can provide some flexibility to meet ambitious targets in periods when domestic 

action must be delayed. On the other hand, climate finance provided in longer-term partnerships for 

transformative action (see below) could compensate for some of the costs of domestic action in critical phases 

to enable continuity. 

 

4.1.2 Social dimensions of transformative climate action 

The social dimensions of transformative climate action in developing countries are not yet fully understood. 

While some evidence and research has considered specific aspects of this topic, such as on socioeconomic 

implications of energy pricing reforms, a systematic and comprehensive analysis covering all relevant sectors 

of the economy and the major types of transformative climate action is still lacking (Clements et al. 2013; 

Foster and Rana 2020).28 This section outlines the key topics and the tasks required to better understand these 

social dimensions of transformative climate action. Major social dimensions of transformative climate action 

include impacts on: 

● The distribution of income and wealth; 

● Employment, both in quantitative and in qualitative terms; 

● Asset valuation; 

 
28 The World Bank intends to contribute to closing this knowledge gap including through a forthcoming report on the societal dimension of 
transformative climate action. 
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● Gender and intergenerational relationships; 

● Urban and rural living; 

● Work and business culture; and, 

● Consumption patterns.  

Absent climate action, climate change itself will have significant consequences across these social dimensions. 

Not undertaking climate action and staying on a non-resilient, brown business-as-usual pathway would not 

mean avoiding social impacts. In fact, in a BAU scenario of no action, such impacts could be highly disruptive 

and potentially catastrophic. In all likelihood, these impacts would be asymmetrically distributed towards the 

poorest and most vulnerable, in any case they would be primarily negative as compared to the status quo 

(IBRD/WBG 2013). Secondly, social impacts of transformative climate action are likely to be primarily positive 

in the long run compared to both a BAU scenario and the status quo (i.e. today), based on the higher welfare 

a green economy can achieve compared to a brown economy and on strengthening drivers for poverty 

eradication and shared prosperity. For example, early warning systems can enable better protection against 

extreme weather events and therefore reduce losses and damages, while clean cooking mitigation 

interventions can reduce fuel costs, indoor pollution and burdensome firewood collection – most often 

imposed on women.  

However, the social dimensions of transformative climate action can create important political economy 

challenges for the management of the transition from a brown to a green economy. The challenges, resulting 

from potentially negative societal impacts can be massive, particularly for mitigation but also for adaptation, 

and unless well addressed they can become prohibitive and forestall the implementation of transformative 

climate action. 

For adaptation, examples include increased costs for resilient infrastructure reducing fiscal space for social 

programs, building codes reducing affordability of housing and even resettlements in coastal or flooding areas 

that cannot be protected at reasonable cost. Furthermore, a tendency to focus adaptation action on the 

protection of tangible, high-value assets could introduce adverse effects on income and wealth distribution, 

including between urban and rural areas, leading to substantial social challenges. Employment and 

consumption patterns are likely another major area of potentially negative societal impacts in a transition 

phase, as both employment and consumption can be affected by changing agriculture production in adapting 

to changing weather conditions.  

Mitigation action is likely to move through a more complex economic return pattern. The social impacts of 

low-cost mitigation measures such as waste reduction, improved energy efficiency and usage of renewable 

energy are likely to be primarily positive. However, after low-cost options are exhausted, “adding green” will 

come with the need and reality of “reducing brown” at scale. This is the phase where mitigation is likely to 

move into its transformative phase, but experiences with this transition have so far been limited. However, 

energy pricing reform through the removal of fossil fuel subsidies or through carbon taxation is one area where 

an evidence base and robust analytics are available. In many cases, these reforms have failed or have been 

reversed due to insufficient action to address social impacts. Of particular importance in this context are 

increased energy bills and increased prices of energy intensive goods and services faced by private households. 

In principle, these negative effects can be compensated by transfer payments drawn from savings from 

reduced subsidies or from tax incomes, and there are examples where this has been successfully done, as in 

Iran’s fuel reforms in 2010 (Gupta, Dhillon, and Yates 2015). However, such compensation schemes require 

not only substantial policy sophistication and implementation capacity, but also trust and acceptance in society 

as a whole. The social impacts and implications of climate action are often underestimated, and there is often 
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a policy-making bias towards reducing the complexity of energy pricing reform to an exclusively economic and 

administrative challenge. 

Besides income effects, transformative mitigation action has large-scale direct effects on employment. While 

it is likely that in a green economy the quantity and quality of employment will be higher than in a brown 

economy, during the transition phase many jobs will disappear while others will emerge. Job losses are obvious 

for fossil fuel exploration, processing and transportation, but are also likely for certain types of manufacturing 

jobs, such as in the automotive industry, in the transition to electrification, and in GHG-intensive agriculture 

in some developing countries (UNFCC 2016; Robins et al. 2019). In addition, there are indirect effects in 

practically all sectors of the economy due to changes in relative prices and supply changes. In most cases, the 

social dimensions of this transition are not well enough understood and addressed, and again policy makers 

often too readily assume that losses will be compensated for or even over-compensated by gains elsewhere 

in the economy. 

These are just a few examples of the various social dimensions of transformative climate action. Managing 

these social dimensions needs to be a key element of the development of long-term resilient decarbonization 

trajectories and strategies. This requires an increasing emphasize on complementary policies addressing 

negative economic and social effects of the transition towards a green economy. 

 

4.2 Transitioning towards transformative climate finance 

This section reflects on how to transition towards a more transformative climate finance. It maps out where 

climate finance currently sits in the overall landscape of international cooperation, reflects on the rationale 

and key drivers for providing and receiving climate finance (distinguishing between mitigation and adaptation 

finance), and discusses a potential transition to a more transformative climate finance for adaptation and for 

mitigation. 

 

4.2.1 Climate finance within international cooperation 

Climate change is a cross-cutting issue affecting most areas, forms and modalities of international cooperation 

among countries. These terms relate to different elements of international cooperation on climate change: 

● Areas of international cooperation include: dedicated climate cooperation (most importantly the 
UNFCCC process); development assistance (primarily bilateral and multilateral development finance); 
environmental protection (such as biodiversity and the protection of the ozone layer); international 
trade; and more sector-specific cooperation including international transport by air and sea. 

● Forms of international cooperation used in the context of climate change include: regulatory 
cooperation, i.e., setting of common objectives, standards, rules and requirements (temperature 
goals, global warming potentials for different greenhouse gases, banning of harmful substances with 
climate co-benefits - such as under the Montreal Protocol, reporting requirements); financial 
cooperation through climate finance or carbon markets; and technical and technology (T&T) 
cooperation. The establishment of international laws creating climate liabilities remain controversial 
and as yet largely unused. 

● Modalities of climate-relevant international cooperation include: international treaties (such as the 
Kyoto Protocol or the Paris Agreement); multilateral clubs or institutions (e.g. the MDBs); and 
bilateral partnerships (e.g. bilateral development assistance). 
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These criteria enable a profile of the state of current climate co-operation across both mitigation and 

adaptation finance. In absolute terms, across the three areas, mitigation is much more strongly represented 

in all areas, forms and modalities of international co-operation than adaptation is. This reflects both the 

prioritization of the involved stakeholders and the underlying economics.  

For mitigation all areas of international co-operation are relevant, with dedicated climate cooperation being 

relatively more important, while development assistance is by far the most important area to support 

adaptation. Regulatory cooperation has been much more relatively important for mitigation than for 

adaptation, whereas financial and T&T cooperation has been relatively more important for adaptation. 

Regarding modalities of climate-relevant international cooperation, the relative importance of international 

treaties has been higher for mitigation than for adaptation, and multilateral and bilateral cooperation outside 

formal treaties has been relatively more relevant for adaptation. 

Overall, this suggests that mitigation co-operation has much more “climate-specificity” than adaptation co-

operation, with the latter primarily be undertaken within the existing development assistance frameworks. 

The most important reason for this difference is that adaptation deals primarily with local impacts and benefits 

– the domain of development policy and support – whereas mitigation deals with a global externality requiring 

more specific forms and modalities of co-operation in a broader range of areas. 

 

4.2.2 Rationale and key drivers for climate finance 

From a funding provider’s perspective, climate finance is a modality to pay for mitigation or adaptation 

outcomes in developing countries – directly (result-based finance) or indirectly (activity-based finance). For 

mitigation there has been another important modality, through international carbon market mechanisms, 

which were almost at parity with overall climate finance for mitigation in the mid-2000s but have declined 

since then (see figure 1 above). 

The differing natures of how benefits from mitigation and adaptation support are realised have consequences 

for the provision of climate finance for each theme. Mitigation outcomes are a global public good as they 

reduce global warming, a global negative externality. Adaptation outcomes are a local good, providing local 

benefits in reducing climate-related damages and threats to domestic economic development. Insufficient 

adaptation can of course negatively affect climate finance provider countries through disruptions of supply 

chains and climate-related migration, and mitigation most often has local development co-benefits. However, 

on a scale reaching from pure local benefit to pure external effect, adaptation clearly sits much closer to the 

left side and mitigation much closer to the right side. Against this background it is reasonable to assume that 

from a provider’s perspective paying for mitigation outcomes is more strongly driven by a self-interest in 

limiting global warming, and paying for adaption more strongly driven by an altruistic motivation to support 

development. As a result, climate finance providers’ willingness to pay for mitigation is different than their 

willingness to pay for adaptation, reflecting different payment motivations and opportunity costs. 

For mitigation, a major trade-off and opportunity cost for the finance providers are their own domestic 

greenhouse gas abatement costs and the risks to actually achieve the expected mitigation results abroad. Both 

aspects became most visible in the usage of the international carbon market mechanisms of the Kyoto Protocol 

generating an international carbon price signal but also risks to environmental integrity through issues such as 

lack of additionality, leakage and potential perverse incentives on baseline scenarios, besides operational risks 

to achieve the expected emissions reductions (World Bank Group 2016). Mitigation finance faces its own 

challenges such as selecting cost efficient solutions and providing the right degree of concessionality. Even 

more important, both carbon market mechanisms and mitigation finance have so far been used to primarily 

support individual investment projects limiting their impact on sectoral or economy-wide transformational 

change.  
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For adaptation, the trade-offs and opportunity costs for the providers sit rather within the development 

finance objectives and modalities. Development finance is limited in volume and subject to competing sectoral 

and regional demand. Climate change undermines development achievements and can increase poverty 

among households belonging to all sectors of the economy, at various degrees. Supporting adaptation to 

climate change is therefore a natural role of development finance. However, it is not an end goal of 

development, such as poverty eradication, education or health, but rather a means to an end: development 

end goals can in many cases simply not be achieved without sufficient adaptation to climate change. Compared 

to development end goals adaptation needs and results are less tangible and more difficult to determine and 

to measure and subject to higher uncertainty. 

It is therefore likely that spending of developed countries for both mitigation and adaptation in developing 

countries is lower that it would be without such limitations to effectiveness and efficiency of climate spending. 

The supply of mitigation finance is limited by the current limitations of ambition and resource mobilization on 

mitigation and the lack of transformative mitigation activities among many developing countries. In case of 

carbon market mechanisms, risks to environmental integrity have been a further factor limiting resource 

mobilization and activity levels. For the supply of adaptation finance difficulties to determine needs in the 

context of optimal programing of development finance and measuring results seem to be an important limiting 

factor. Using economists’ language, it seems that climate finance, and mitigation finance in particular, is 

trapped at a “low-level equilibrium”. 

 

4.2.3 Transitioning towards transformative climate finance: adaptation finance 

Transformative climate finance is in this report defined as climate finance that has mitigation or adaptation 

impacts beyond the boundary of individual investment projects and that is aligned with long-term 

decarbonization and resilience pathways. Developing such pathways and defining corresponding long-term 

climate finance support strategies and partnerships, building on any initial or existing work in these areas so 

far, is therefore a first logical step to transition to transformative climate finance. 

A key next step is to align the incentives of climate finance providers and recipients. This seems to be easier 

for adaptation than for mitigation. In adaptation there is already an alignment of incentives and an established 

framework of international cooperation, i.e., development finance. Recipients of adaptation finance want to 

maximize local development benefits and providers of adaptation finance are driven by the same motivation 

which, of course, can well reflect own economic interests. There can still be some misalignment however, for 

example there can be perverse incentives for developing countries to hold back regulatory measures in 

adaptation, such as stricter building codes, to not impose additional investment costs on the local economy 

and in the expectation that adaptation finance will provide incentives for constructing better buildings. Such 

issues appear to be manageable, however, given a much more favorable relationship between supply and 

demand in adaption finance relative to mitigation finance and given strong development partnerships through 

established development finance approaches. 

Progress in knowledge and technology can further help to reduce overall adaptation costs and improve supply 

and demand alignment in adaptation finance. In a recent World Bank report, it has been shown that increasing 

intelligence and access in the area of micro-climate data could enable identification of the assets most at risk 

of climate damage and focus the adaptation efforts on those (Hallegatte, Rentschler, and Rozenberg 2019). 

These factors suggest a mainstreaming of adaptation finance within development finance. However, 

adaptation finance falls short of the needs and requires substantial scaling-up, and existing development 

finance providers would need to increase their capacity to deliver higher volumes of adaptation finance and 

to target this finance towards achieving transformative climate action. Delivering effective mainstreaming of 

adaptation finance would therefore require improved needs assessments against long term resilience 
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trajectories and strategies, improved adaptation intelligence, such as micro-climate data platforms, and the 

establishment of adaptation and resilience indicators and monitoring procedures and management of trade-

offs with broader development goals.  

 

4.2.4 Transitioning towards transformative climate finance: mitigation finance 

For mitigation finance, the interests of providers and recipients are less aligned than they are for adaptation 

finance. Currently almost all mitigation support to developing countries is provided as climate-related 

development finance, very little as dedicated climate finance. However, in contrast to adaptation finance, 

mitigation finance is not the only way to support mitigation in developing countries: Carbon market 

mechanisms have played an important role in the past and could play a similarly important role in the future.  

Substantial experience with carbon market mechanisms were made under the Clean Development Mechanism 

(CDM) of the Kyoto Protocol. The CDM has worked as a baseline-and crediting mechanism in developing 

countries. It aimed to maximize (short) term mitigation impact with development co-benefits, and it 

functioned on the basis of a market logic to allocate funds to projects in different sectors and countries. As a 

result, initially the CDM primarily supported industrial gas projects, and subsequently focused primarily on 

renewables, and concentrated its mitigation support to a few high-emitting countries. It delivered an asset for 

buyers of carbon credits to be used against their own mitigation targets, and reached developing countries 

through payments for mitigation outcomes (Gillenwater and Seres 2011). 

Mitigation-related development finance is substantively different from finance through the CDM. First, 

mitigation-related development finance is programmed to maximize development impact with climate co-

benefits. Second, mitigation-related development finance follows procedures and practices under 

development finance governance and policies to allocate funds. Mitigation-related development finance must 

be allocated in a discretionary way balancing the needs of different sectors and countries. Third, mitigation-

related development finance does not transfer mitigation outcomes to the finance provider. Finally, 

mitigation-related development finance comes primarily as activity-based financing and in particular through 

loans at various degrees of concessionality.  

To date, neither the CDM (nor any other market mechanism of the Kyoto Protocol) nor mitigation-related 

development finance have achieved transformative change in lowering greenhouse gas emissions through the 

activities they have supported to a sufficient degree. The CDM maximized mitigation impact but was limited 

to short-term low-cost and project-based opportunities, and it suffered from technical complexities creating 

high transaction costs, which limited mitigation effectiveness and efficiency. Mitigation-related development 

finance is by design programmed to maximize development outcomes rather than mitigation outcomes and, 

similarly to the CDM, has primarily delivered project-based mitigation action. Within this framework it can opt 

for low- or zero-carbon solutions and transition away from emission intensive alternatives. This has happened 

to a large degree and ambition and efforts are further increasing to decarbonize development finance. 

Since the 2000s, a third modality has emerged to support mitigation activities in developing countries: 

dedicated mitigation finance through specific climate funds. Despite remarkable relative growth since the 

launch of these funds, this financing modality has remained marginal as compared to the volumes of 

mitigation-related development finance. However, this third modality is of particular interest as climate 

specific funds can in principal adopt approaches to maximize transformative climate impact and program their 

spending accordingly.  

Dedicated mitigation finance could focus on the support of transformative climate levers and be scaled-up. In 

more technical terms this means transition from a “low-level equilibrium” to a “high-level equilibrium”, with 

both more and better mitigation finance provided and received. Much initial action on climate change has 
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exploited the ‘quick win’ options that offer low cost opportunities to invest in climate action, sometimes at a 

lower cost than traditional brown alternative investments. However, once the quick wins are exhausted, 

countries may face situations where the immediate mitigation returns on investments are lower than the costs 

of investment, but where the long-term benefits exceed costs of where investments pave the way for future 

investments that offer climate mitigation benefits that exceed their margin costs. Unless countries are able 

and willing to make investments in climate action that is not cost effective in their own terms, they may end 

stuck in a “low climate action equilibrium”, whereas pursuing these higher cost investments can unlock future 

high value mitigation investments and a “high climate action equilibrium”. Transformative mitigation finance 

could help countries pass the cost barrier once quick wins have been exhausted and to make the investments 

needed to move themselves from a low to a high climate action equilibrium.29 

 

 
29 Please see Annex B for a more detailed, stylised discussion of low and high climate action equilibria. 
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Annex A: Climate Finance Flows Methodology 

This Annex provides an overview of the methodology used to calculate the financial flows described in 

Section 2 on the current status of climate finance. The data used in this analysis comes from the OECD’s 

latest available tracking data (Climate Finance Provided and Mobilised by Developed Countries in 2013-17) 

and from the Climate Policy Initiative (CPI) climate finance tracking database, with the exception of co-

financing data (discussed below). OECD data is used to assess flows of overall public bilateral and multilateral 

climate finance, which is used as a proxy for Climate-related development finance. CPI data is used to assess 

flows of Dedicated climate finance.  

For the CPI data, the methodology for sourcing and classifying the financial flows is consistent with the 

methodology used to collect and process data for CPI’s Global Landscape of Climate Finance series, with a 

few key modifications detailed below. CPI data is primarily sourced from the OECD, Bloomberg New Energy 

Finance, Climate Funds Update, the Climate Bonds Initiative and the IEA. This analysis uses a subset of all 

data tracked by CPI - the climate finance flows captured and assessed in this analysis represent: 

● International climate finance flows… 

● …from public entities including multilateral climate funds, multilateral development banks, and 
bilateral development organizations… 

● …targeting MDB eligible countries. 

 

Climate finance flows accounting 

The working definition of climate finance is aligned with the recommended operational definition of the 

UNFCCC Standing Committee on Finance. The UNFCCC definition states that “Climate finance aims at 

reducing emissions, and enhancing sinks of greenhouse gases and aims at reducing vulnerability of, and 

maintaining and increasing the resilience of, human and ecological systems to negative climate change 

impacts” (UNFCCC SCF 2018). The climate finance mapping exercise is limited to primary capital flows 

directed toward low-carbon and climate-resilient development interventions with direct or indirect 

greenhouse gas mitigation or adaptation benefits. 

This analysis disaggregates international public climate finance flows across two key categories of climate 

finance. These categories are: 

● Dedicated climate finance: Climate finance provided by specific climate institutions or from clearly 
delineated funding set aside for climate action. This includes finance from multilateral and bilateral 
climate funds.  

● Climate-related development finance: Development finance with climate co-benefits provided 
through traditional development institutions and approaches rather than through specific climate 
institutions or funding pools. Climate-related development finance includes finance from multilateral 
development banks and bilateral finance with direct or indirect mitigation or adaptation benefits.  

The analysis tracks climate finance commitments rather than disbursements. Although the focus on 

commitments rather than disbursements may affect the sequencing of flows over time – given that 

committed amounts are often disbursed over a number of years – disbursement information provides a 

more accurate picture of the actual volume of financial resources devoted to addressing climate change in a 

given year. However, consistent data on disbursements is often lacking across various actors. Extensive 



 

Transformative Climate Finance 

 141 

manual checks of the project-level data are undertaken to ensure as accurately as possible that all of these 

commitments are linked to primary investment into real physical infrastructure, and do not simply represent 

commitments to pools of capital, so as to avoid double-counting. 

Significant manual effort is undertaken by CPI to ensure accuracy and consistency of data as well as to avoid 

double-counting flows. Following an extensive data scoping exercise, datasets are intensively cleaned and 

processed. Where financing flows are detailed at the project level, data are checked manually for the 

consistency of information about actors, geographies, instruments and sectors. Desk research complements 

the cleaning process where the datasets are incomplete. A number of efforts are taken to minimize double-

counting, which are further detailed in the methodology appendix of the Landscape series (CPI 2019a). 

 

Instruments 

This analysis captures financial flows from grants, project-level debt, project-level equity and balance sheet 

financing. The data used for this analysis excludes risk-management instruments such as guarantees as the 

nature of these instruments means they may never lead to financial outflows from the guarantor. 

Instruments included in this analysis include: 

● Grants 

 Transfers made in cash, goods or services for which no repayment is required. 

 No distinction is made for the purpose of the grant. This includes grants for Technical Assistance 
and policy-based financing. 

● Debt 

 Project-level debt: Debt relying on a project’s cash flow for repayment, including both ‘Low-cost 
debt’ (Loans extended at terms preferable to those prevailing on the market, accounted for at 
full face value terms, including policy-based lending is for policy and national budget support and 
capacity building) and ‘Market-rate debt’ (loans extended at regular market conditions). 

 Balance sheet financing: Direct debt investment by a public financial institution. 

● Equity 

 Project-level equity: Equity investment relying on the project’s cash flow for repayment. 

 Balance sheet financing: Direct equity investment by a public financial institution. 

● Other 

 Investments and financial flows that are undefined in the CPI Landscape database. 

 

Climate change themes 

The OECD data and the CPI database identifies climate finance or climate-related development finance using 

definitions of mitigation and adaptation and tracking methodologies employed by the OECD’s Development 

Assistance Committee, the Creditor Reporting System database and MDBs. Further details on climate finance 

thematic taxonomy can be found in the Landscape methodology note (CPI 2019b). Resources which support 

the following activities are included in the analysis: 
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● Mitigation finance: Contributing to reducing or avoiding GHG emissions, including gases regulated by 
the Montreal Protocol; or maintaining or enhancing GHG sinks and reservoirs. 

● Adaptation finance: Activities aimed at reducing the vulnerability of human or natural systems to the 
impacts of climate change and climate-related risks, by maintaining or increasing adaptive capacity 
and resilience. 

● Dual benefits finance: Activities contributing to both ‘climate change mitigation’ and ‘climate change 
adaptation’ and meeting the respective criteria for each category. 

 

Regional aggregation 

Regional aggregations are those used by the OECD Development Assistance Committee’s Creditor Reporting 

System (DAC CRS). The regional groupings of countries are shown in table A1 below. 

 

Co-financing 

The analysis of co-financing considers financing from private actors secured by public climate finance. Co-

financing occurs when two or more lenders agree to finance a single project for a borrower. Dedicated 

climate finance or climate-related development finance may be used to incentivize co-finance from private 

institutions. As co-financing data is outside the scope of the CPI database, this analysis uses OECD data, 

which covers private co-financing alongside all public climate finance (both dedicated climate finance and 

climate-related development finance). 
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Table A1. Regional coverage of the assessment 

Region Countries 

Europe 

Albania; Belarus; Bosnia and Herzegovina; Croatia; North Macedonia; Kosovo; 

Malta; Moldova; Montenegro; Serbia; Slovenia; States Ex-Yugoslavia unspecified; 

Turkey; Ukraine 

Africa 

Algeria; Egypt; Libya; Morocco; Tunisia; Angola; Benin; Botswana; Burkina Faso; 

Burundi; Cabo Verde; Cameroon; Central African Republic; Chad; Comoros; 

Congo; Côte d'Ivoire; Democratic Republic of the Congo; Djibouti; Equatorial 

Guinea; Eritrea; Ethiopia; Gabon; Gambia; Ghana; Guinea; Guinea-Bissau; Kenya; 

Lesotho; Liberia; Madagascar; Malawi; Mali; Mauritania; Mauritius; Mayotte; 

Mozambique; Namibia; Niger; Nigeria; Rwanda; Saint Helena; Sao Tome and 

Principe; Senegal; Seychelles; Sierra Leone; Somalia; South Africa; South Sudan; 

Sudan; Eswatini; Tanzania; Togo; Uganda; Zambia; Zimbabwe 

Asia 

Cambodia; China (People's Republic of); Democratic People's Republic of Korea; 

Indonesia; Lao People's Democratic Republic; Malaysia; Mongolia; Philippines; 

Thailand; Timor-Leste; Viet Nam; Afghanistan; Armenia; Azerbaijan; Bangladesh; 

Bhutan; Georgia; India; Kazakhstan; Kyrgyzstan; Maldives; Myanmar; Nepal; 

Pakistan; Sri Lanka; Tajikistan; Turkmenistan; Uzbekistan 

Americas 

(Latin America and the 

Caribbean) 

Anguilla; Antigua and Barbuda; Barbados; Belize; Costa Rica; Cuba; Dominica; 

Dominican Republic; El Salvador; Grenada; Guatemala; Haiti; Honduras; Jamaica; 

Mexico; Montserrat; Nicaragua; Panama; Saint Kitts and Nevis; Saint Lucia; Saint 

Vincent and the Grenadines; Trinidad and Tobago; Turks and Caicos Islands; 

Argentina; Bolivia; Brazil; Chile; Colombia; Ecuador; Guyana; Paraguay; Peru; 

Suriname; Uruguay; Venezuela 

Oceania 

Cook Islands; Fiji; Kiribati; Marshall Islands; Micronesia; Nauru; Niue; Palau; Papua 

New Guinea; Samoa; Solomon Islands; Tokelau; Tonga; Tuvalu; Vanuatu; Wallis 

and Futuna 

Middle East 
Bahrain; Iran; Iraq; Jordan; Lebanon; Oman; Saudi Arabia; Syrian Arab Republic; 

West Bank and Gaza Strip; Yemen 

Source: OECD DAC CRS 
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Table A2. Sources of dedicated climate finance used in the analysis 

Funds Data Source 

Bilateral Climate Funds 

Amazon Fund CFU 

Bangladesh Climate Change Resilience Fund CFU 

Canadian Climate Fund for the Private Sector in the Americas (C2F) BNEF 

GRIF OECD 

Indonesia Climate Change Trust Fund (ICCTF) CFU 

Norwegian International Climate and Forests Initiative OECD 

Multilateral Climate Funds 

Adaptation for Smallholder Agriculture Programme (ASAP) CFU 

Adaptation Fund CFU 

Biocarbon Fund Initiative for Sustainable Forest Landscapes (ISFL) CFU 

CBFF CFU 

Clean Technology Fund (CTF) CFU 

Forest Carbon Partnership Facility (FCPF) CFU 

Forest Investment Program (FIP) CFU 

GEEREF CFU 

GEF CFU 

Global Climate Change Alliance (GCCA) CFU 

Green Climate Fund (GCF) CFU 

Least Developed Countries Fund (LDCF) CFU 

Marguerite Fund OECD 

MDG Achievement Fund CFU 

Multilateral Fund for the Implementation of the Montreal Protocol OECD 

Partnership for Market Readiness CFU 
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Funds Data Source 

Pilot Program for Climate Resilience (PPCR) CFU 

Scaling-Up Renewable Energy Program for Low Income Countries (SREP) CFU 

Special Climate Change Fund (SCCF) CFU 

Strategic Climate Fund OECD 

UNREDD Program CFU 

Note: CFU = Climate Funds Update, BNEF = Bloomberg New Energy Finance, OECD = Organisation for Economic 

Co-operation and Development 

Source: CPI  
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Kyoto carbon market mechanisms finance 

The analysis of financial flows to countries under the three Kyoto Protocol market mechanisms is based on 

annual emissions reductions and average annual prices. This analysis includes financial flows to countries 

under the Clean Development Mechanism (CDM), Joint Implementation (JI) and Emissions Trading (ET). 

● Quantities of Certified Emissions Reductions (CERs), Emissions Reduction Units (ERUs) and Assigned 
Amount Units (AAUs) are extracted from the UNEP DTU CDM/JI Pipeline databases using the same 
country coverage as the climate finance and co-finance flows accounting, listed in the table A2 
above.  

● Average annual price of CERs are employed as reported in the WBG report ‘Carbon Markets Under 
the Kyoto Protocol’ and assuming the same average annual price for ERUs and AAUs(Black 2018b; 
UNEP DTU Partnership 2019b). Annual prices are reported in the table below. 

● The total value of Kyoto carbon market mechanisms finance is estimated as the product of annual 
quantities and prices. 

Table A3. Average annual price of units for Kyoto market mechanisms 

Year Price per unit ($US2016) 

2006 11 

2007 25 

2008 12 

2009 12 

2010 13 

2011 10 

2012 2 

2013 1 

2014 1 

2015 1 

2016 1 

2017 1 

2018 1 

Source: Black (2018) 
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Annex B: Transitioning from a low- to a high-level 
climate finance equilibrium 

Consider a low-income country (or group of such countries) where GHG mitigation, in response to mitigation 

finance provided from donor countries, can be described as in Figure 2.  

Figure 14 A stylized presentation of low and high climate finance equilibria 

 

Source: World Bank 

Schematically two distinct types of donor countries are considered, namely non-altruistic donors which 

attach value only to mitigation finance (MF; which helps reduce the global externality from climate change), 

and altruistic donors which attach value to both mitigation and adaptation finance (AF; assuming that the 

latter finance type only helps the receiving countries). In the figure, Q indicates the level of climate finance 

supplied to the receiving country or country group, by any one among the donors (and also by all donors 

simultaneously).   

The figure includes three curves. Starting at Q = 0, the return to mitigation finance, in terms of the value of 

mitigation in response to MF as considered by the respective donors, is represented by the “return to 

mitigation finance” curve, denoted RMF in the figure. This curve represents a basic value ascribed to 

individual donors of one unit of implemented global mitigation (say, reduction of one ton of CO2); and also a 

“mitigation finance efficiency factor” (how much mitigation is inducted in the receiving country by one unit 

of MF), at different stages of development for global mitigation and energy technology. The “return to MF” 

curve (RMF) is assumed to first go through an initial phase of harvesting “low-hanging fruits” in mitigation 

implementation (the most immediately lucrative mitigation projects). In this phase, the return to mitigation 

finance can be initially quite high, but rapidly falling as the ‘low-hanging fruits” are depleted. As Q is 

increased, this return then first moves into a domain with relatively low mitigation returns to additional MF 

supply, indicating that less efficient projects are supported and the transformative phase has not yet been 

reached. As MF increases to higher levels, this return curve can be expected to proceed into a new domain 

where the returns to MF increase as transformative phase is approached, and reached. Part of the upward 

movement of the returns curve could be due to global R&D and learning effects of new technological 
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developments and production scale-ups which reduce implementation costs of new technologies; and where 

this development depends on the (local, and global) supply of MF. To reach the transformative phase, 

substantial financial resources may be required from donors, that could yield less return initially and in the 

relatively short run (in terms of global reductions in GHGs relative to costs). Substantial efforts by the 

receiving countries themselves (including implementation of comprehensive carbon taxes) may also be 

included in this development. For higher levels of achieved mitigation, this curve will then move into a zone 

with lower costs, and higher yields to additional MF. 

The second curve in the figure represents the marginal cost (MC) of providing climate finance for both types 

of donors, drawn as a straight, upward-sloping line. This curve implies that donor countries are increasingly 

averse to putting increasing sums of money into financing mitigation and adaption in developing countries, 

for political and/or fiscal reasons. 

The third curve is simply a straight horizontal line, which represents the returns to AF (RAF), for altruistic 

donors only. 

Climate finance equilibria in the figure are given by intersection points between the respective “returns 

curves”, and the marginal climate cost supply curve, where the latter is steeper than the former. This figure 

illustrates two separate equilibria for the provision of mitigation finance to the low-income economies in 

question. The first of these equilibria also gives a positive AF level. There is first a “short-run” (low; or non-

transformational) equilibrium. For the non-altruistic donor this equilibrium gives QM2* in mitigation finance 

and zero in adaptation finance. For the altruistic donor it gives QM1* in mitigation finance and QA1*- QM1* in 

adaptation finance (following the envelope formed by the RBF and RAF curves above the MC line. This 

equilibrium occurs, for MF, at points where most of the “low-hanging fruits” have been exploited. Here 

mitigation is occurring on a limited project basis, and without having transformational impacts.  

The figure however also indicates a second equilibrium, QM1** = QM2**, where most (in this extreme 

illustration all) climate finance is supplied as MF, and the same for both types of donors (assuming for 

simplification that mitigation in receiving countries only benefits global mitigation effort and not the 

receiving country itself). Here, mitigation activity is in the transformative phase and has high marginal 

returns for donors. The equilibrium amount of mitigation finance provision is here much higher than in the 

first “non-transformational” equilibrium, even though the marginal financing costs to donors is higher.  

There can lie several factors behind the nature of the “transformational” equilibrium. Its background is that 

all donors act in the same way so that a high financing level is provided by all. This can lift returns to public 

climate finance in several ways. Part of the high climate finance can be assumed to go into R&D activity 

which helps improve new technologies thereby reducing clean technology costs. Quantitative upscaling of 

renewable energy supply also will tend to reduce average supply costs. Other parts of this finance is likely to 

go into support of economy-wide carbon pricing schemes and/or other policies in the receiving country, 

which is easier to implement in the receiving country when the transformational phase is being reached, and 

which by itself reduces GHG emissions in these countries. Finally, under these circumstances (with lower 

costs of clean technologies, and more effective carbon pricing), public mitigation finance are likely to create 

strong positive synergies by much more easily attracting private investments in clean technologies, which 

also increases the marginal returns to MF for donors.  

In the figure, the transformational equilibrium occurs where this marginal return has surpassed its peak, and 

is on a downward trend. Considering a timeline in the figure, this can occur after a long and perhaps gradual 
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upward push in mitigation finance at the global level, along a path where donors have understood, and 

realized, the (perhaps much) higher return to their MF provision.30 

 
30 A World Bank Economic Department Research Paper, Transformational Climate Finance: Donors’ Willingness to Support Deep and Transformational 
Greenhouse Gas Emissions Reductions in Lower-Income Countries, provides a more detailed discussion of this topic 
(http://documents.worldbank.org/curated/en/541441589828863997/Transformational-Climate-Finance-Donors-Willingness-to-Support-Deep-and-
Transformational-Greenhouse-Gas-Emissions-Reductions-in-Lower-Income-Countries). 

http://documents.worldbank.org/curated/en/541441589828863997/Transformational-Climate-Finance-Donors-Willingness-to-Support-Deep-and-Transformational-Greenhouse-Gas-Emissions-Reductions-in-Lower-Income-Countries
http://documents.worldbank.org/curated/en/541441589828863997/Transformational-Climate-Finance-Donors-Willingness-to-Support-Deep-and-Transformational-Greenhouse-Gas-Emissions-Reductions-in-Lower-Income-Countries
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