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1 INTRODUCTION

The majority of 21st century emissions are projected to come from emerging and
developing market economies (EMDEs). Even if developed countries decarbonise as they
have promised to do and rapidly reach net zero, they will still be exposed to the effects
of EMDE emissions if these countries do not embrace decarbonisation at scale and
speed up their energy transition. Under current policies, the world is projected to face
a dangerous rise in average temperatures above pre-industrial levels of between 2.8°C
and 3.1°C by the end of the century (UNEP, 2024), whilst climate science finds that the
Paris Agreement goal of 1.5°C is a critical limit not to exceed: every extra 0.1C° beyond
this limit significantly increases tipping point risk and the occurrence of extreme climate

events.

In this chapter, we examine the economic case for coalitions of self-interested advanced
countries to provide climate finance at scale to those developing countries that commit to
decarbonising their power sectors and cannot pay for the energy transition themselves,
building on earlier research by Bolton et al. (2024), who examined the economic case
for an advanced country coalition to pay for the phase-out of coal in EMDEs. Here, we
broaden the analysis to the replacement of all fossil fuel power sources rather than just
coal.

1 We thank Yuktha Bhadane, Rudy Tanin, Fahrad Panahov and Heejin Han for their excellent research assistance. We
also thank Jeromin Zettelmeyer, Tobias Adrian, Ottmar Edenhofer and Johan Rockstrém, who have contributed to
the research underpinning this chapter. We further thank Jean-Pisani Ferry, Beatrice Weder di Mauro and Jeromin
Zettelmeyer for their valuable feedback on the chapter.
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Climate finance is rooted in climate agreements. The 1992 United Nations Framework
Convention on Climate Change (UNFCCC) climate agreement classified countries into
“developing” (non-Annex I) and “developed” (Annex II). Based on this classification and
on the principle of “common but differentiated responsibilities” (CBDR) formed at the
1992 UNFCCC, developed countries have been expected to take the lead in reaching net
zero. The CBDR principle also led to the pledge by developed countries to provide $100
billion of climate finance per year by 2020 to help developing countries decarbonise and
adapt to climate change. This pledge was part of the COP21 Paris Agreement in 2015
under Article g about climate finance:

“In accordance with Article 9, paragraph 3, of the Agreement, the Conference of the
Parties serving as the meeting of the Parties to the Paris Agreement shall, before
2025, set a new collective quantified goal from a floor of USD 100 billion per
year, taking into account the needs and priorities of developing countries”

The good news is that an agreement on climate finance was reached at COP29 in 2024,
referred to as the “New Common Quantified Goal” (NCQG), as planned. However, as
we show here, the agreed amount was too little, too late, and of too low-quality climate
finance.

Indeed, the agreement reached at COP29 was that “developed country Parties taking the
lead, [would] provide at least USD 300 billion per year by 2035 for developing country
Parties for climate action from a wide variety of sources, public and private, bilateral and
multilateral, including alternative sources in the context of meaningful and ambitious
mitigation and adaptation action”. Article 7 of the NCQG agreement text? additionally
“calls on all actors to work together to enable the scaling up of financing to developing
country Parties for climate action from all public and private sources to at least USD 1.3
trillion per year by 2035”.2

Following COP29, in a joint statement with leading climate scientists and climate
finance academics* we explained how this goal falls short of what is needed to limit
global warming to 1.5°C. The NCQG goal is too late, because the climate finance should
have been made available by 2025 not 2035; it is too little, because no pure public climate
finance commitment by developed countries has yet been made; and it is of too low-
quality, because no definition is agreed on what counts as public climate finance. Only

2 https://unfccc.int/documents/643641

3 Whilst developed countries were keen to expand the contributor base of climate finance - by including countries
(such as China) that are still classified as “developing” according to the UNFCCC agreement, but have grown wealthy
enough to support their own transition and contribute to that of others - ultimately a reclassification of developed
and developing countries did not get unanimous buy-in. Instead, the NCQG agreement encourages developing country
Parties to make contributions [to climate finance], including through South-South cooperation, on a voluntary basis.

4 https://e-axes.org/research/joint-statement-on-the-new-common-quantified-goal-ncqg-of-climate-finance-and-its-
delivery-on-the-1-5c-paris-agreement-goal-addressed-to-all-states-party-to-the-convention-mr-simon-stiell/


https://unfccc.int/documents/643641

grants or equivalents should count, not market-based or concessional loans accounted
for at their notational value, as is currently done. Notional loans, even at concessionary
rates, add to developing countries’ debt burdens and fail to provide the catalytic and early
closure grant-equivalent funds needed.

As we argue in Bolton et al. (2025), a key reason why climate finance is not forthcoming in
time is that it has not been explicitly tied to emissions reductions in developing countries.
We show that the provision of climate finance from developed to developing countries
is in the economic interest of developed countries, whenever they can tie it to emissions
reductions in developing countries. Their economic benefits from the provision of climate
finance - in terms of avoided climate damages and adaptation costs to themselves -
exceed the cost of climate finance provision. Moreover, we show that climate finance at
scale is also fiscally affordable to developed countries.

It has proved impossible to reach an agreement that explicitly ties financing to
decarbonisation, partly because of opposition from oil-producing countries. To be able
to move forward, therefore, an agreement has to be sought that does not necessarily
include all parties - an agreement between disposed developed countries and developing
countries following the lines of Nordhaus’ general idea of climate clubs (Nordhaus, 2015;
2020). The countries in the European Union, in effect, are setting up a climate club
with the European Emissions Trading System (EU ETS) the introduction of the Carbon
Border Adjustment Mechanism (CBAM).

Carbon taxes — a stick-based approach - make fossil fuels (and related goods) more
expensive. Climate finance - a carrot-based approach — makes renewables cheaper. In
a world where only 28% of global greenhouse gases (GHGs) are taxed,® according to the
World Bank, and the average global net carbon price is $4/tCO, according to the Kepos
Carbon Barometer,® the provision of climate finance plays an important complementary
role to the woefully inadequate levels of carbon taxation.

In this chapter, we propose an approach based on the formation of ‘climate finance
coalitions’ of self-interested, disposed developed countries that collectively fund renewable
energy development in those developing countries that commit to decarbonisation.
Climate finance coalitions and climate carbon clubs work harmoniously together. To the
extent that carbon border taxes make exports by developing countries to climate club
countries more expensive, climate finance provision - in grant-equivalent form - helps
them switch to renewables, essentially for free. Climate - finance and carbon - clubs,
if implemented along-side each other, thus provide a double incentive, at the requisite
speed and scale, for global decarbonisation.

Our approach is guided by the following economic principles that together underpin the
cost-effective financing of EMDE decarbonisation:

5  https://carbonpricingdashboard.worldbank.org/compliance/coverage
6  https://www.carbonbarometer.com/policy-overview
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1. Aton of avoided CO, yields the same global benefit, no matter where it is reduced.
Accordingly, developed countries should support emissions reductions where
abatement is cheapest — often in EMDEs - so long as the economic benefits to
them exceed the cost.

2. Decarbonisation should be structured at the jurisdictional level through
coordinated pipelines: one for phasing out fossil fuel plants and one for phasing in
renewable capacity. A system-wide approach enhances cost-efficiency, increases
predictability for investors, and reduces the risk of carbon leakage.

3. Climate finance needs to cover both the phase-out cost (the opportunity cost of
retiring fossil fuel plants early) and the cost of investments required to cover the
growing share of demand unmet by phased-out coal and other fossil fuels. The
latter should take into account the projected increase in energy demand.

4. Public finance is an essential component of climate finance, both because the
opportunity costs of phasing out fossil fuels cannot be covered by private finance
and because the costs of capital are often (still) too high in many countries, relative
to the profitability of renewables investment, to make the phase-in pipeline
commercially viable. Hence, some public subsidy may be necessary to crowd in
private investment. We assume that public finance must cover 100% of fossil fuel
phase-out costs, and 25% of renewable investments — a benchmark that may range
from below 10% to above 25%, depending on country-specific risk profiles.

5. To the extent that the public portion - delivered as grants or equity - is covered by
external funding (such as by a climate finance coalition advocated in this chapter),
it should be disbursed conditionally, based on avoided emissions (through the
implementation of the phase-in and phase-out pipeline) or other implementation
milestones. The authority to disburse the public funds on a conditional basis could
be given to an agency (or committee) representing developed donor countries and
multilateral development banks (MDBs), playing a role similar to that of the IMF
when granting emergency funding to countries in financial distress. This agency
— call it the International Climate Fund (ICF) - would enter into a ‘programme’
agreement with an EMDE (possibly based on a country platform), specifying the
conditional financing and implementation.

In what follows, we report our baseline empirical estimates — and underpinning data and
methodology - of climate finance needs to decarbonise developing market economies
in Section 2. We evaluate the economic case for distinct coalitions of self-interested,
disposed developed countries to finance decarbonisation in various sets of recipient
developing countries in Section 3. Section 4 lays out policy considerations. We then
conclude.



2 THE COSTS OF DECARBONISING THE POWER SECTOR IN DEVELOPING
COUNTRIES

This section reproduces cost estimates for decarbonising the power sector in developing
countries, based on Bolton and Kleinnijenhuis (2025). The basis for the estimates is a
dataset by Forward Analytics that contains plant-level data on all power sector assets
(fossil fuels and renewables) and their relevant characteristics (capacity, emission
intensity, ownership, etc.). Country-level estimates can be calculated through the
following steps:

1. Project energy demand and associated emissions under current policies (‘business
as usual’), based on each country’s current energy mix.

2. Calculate the emissions pathway the country would need to follow to implement
1.5°C-aligned decarbonisation (‘net zero’).

3. Determine the phase-out pipeline: which fossil fuel assets must be phased out
when to implement the carbon budget-aligned net-zero pathway of emissions
established in Step 2.

4. Estimate the cost of the phase-out pipeline (i.e., the opportunity cost of phasing
out fossil fuels) as the expected missing cash flows to fossil fuel plants from closing
early, plus retraining costs, plus wage compensation at prevailing wages for five
years. The latter is taken as a proxy for the costs that might be incurred until
workers in the fossil fuel sector find employment in new sectors.

5. Determine the phase-in pipeline: how much renewable capacity of what type
(wind and solar) must be phased in, when, and where (including also energy
storage capacity and grid extension) to replace fossil fuel capacity and keep up
with any growth in energy demand. In our baseline estimates, we assume that
each country chooses a mix of renewables to phase in (i.e., phase-in weights)
equal to their current renewable energy mix (we check this does not exceed land
availability).

6. Estimate the cost of the phase-in pipeline by taking current investment costs in
each renewable type, storage capacity and grid expansion, and projecting how
these may fall in the future as a function of learning-by-doing effects. We model
the latter using the empirically calculated ‘Wright’s law’ (i.e., assuming that the
unit cost of renewable energy declines exponentially as a function of cumulative
global deployment).

Table 1 reports an extract of our country-level estimates (see Appendix Table A1 for the
full information). The left set of columns show the investment costs of implementing
the phase-in pipeline, while the middle set shows the opportunity costs. The right set
shows the total, both for the entire 11-year period of 2024-2035 and per year, with the last



column giving a crude estimate of the annual fiscal costs of transition. We assume that

public climate finance must cover 100% of the opportunity costs of fossil fuels, as it does

not generate a revenue stream and alternatives are not reliable, but only cover 25% of the

renewables investment costs, with the rest covered by private finance.”

The results can be summarised as follows:

1.

The total cost of the power sector transition to net zero in developing countries,
including China, over the next 11 years is about $9.7 trillion, or $883 billion per
year. Excluding China, the total cost drops to about $5.1 trillion, or $464 million
per year. About 77% of this corresponds to the cost of building new wind and solar
plants; 12% to creating electricity storage (batteries), 8% to grid expansion, and
just 2.3% to the opportunity costs of closing fossil fuel plants early. Most of the
latter is for worker compensation and retraining. The reason that the opportunity
costs for owners are relatively low is that our calculation does not try to cover
the opportunity costs of not burning remaining coal, oil, and gas reserves, merely
compensate owners for the early retirement of fossil fuel plants, many of which are
already close to the end of their productive age.

Costs vary greatly by country, depending on economic size and current energy mix.
Reflecting the size of its power sector, the cost of power sector transition in China
is the highest ($4.6 trillion, of which $4.5 trillion is renewables investment and
the rest opportunity costs). The next most expensive power sector to decarbonise
is India’s, with $1.1 trillion in renewable investment cost and $26 billion in
opportunity costs.

Including China, the total average annual fiscal cost of power sector transition is
in the order of $238 billion per year between 2025 and 2035. If China is excluded,
this falls to $124 billion per year. If we were to include all countries listed as
developing in the Annex to UNFCC (1992), some of which now may be high-
income - including China, but also South Korea, Saudi Arabia, and some other
gulf states which are excluded from Table 1 (see table note) — then the total annual
fiscal cost would rise to $256 billion per year.

7  The lEA and IFC (2023) estimate that, with some public ‘de-risking’ (on average, about $1dollar in donor finance for $10
in private finance), about 80% of the energy transition costs could be privately funded. This implies an overall public
sector share of around 25-30%.
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3 THE

NET BENEFITS OF FUNDING DECARBONISATION IN EMDEs

This section estimates the net benefit of funding the power sector decarbonisation of

developing countries for various groups of advanced countries (referred to as ‘climate

finance coalitions’ or ‘financier coalitions’ below). We obtain these with the following

steps.®

1.

In the

For each developing country, we compute cumulative avoided emissions associated
with the power sector transition as the cumulative difference between country-
level emissions under business-as-usual and the carbon budget-aligned net-zero
scenarios for the power sector (the same that were used in the cost estimates
above).

Global benefits are computed by multiplying these country-level cumulative
avoided emissions by an estimate of the global social cost of carbon (SCC). We
use two estimates that together represent a reasonable range: $190/tCO, (Biden
administration estimate; Rennert et al., 2022) and $1056/tCO, (in line with Bilal
and Kénzig, 2024).

Country-level benefits of avoided emissions are obtained by multiplying the global
avoided emissions benefit computed in step 2 with each country’s share in the
SCC, using country-level SCC shares estimated by Ricke et al. (2018). For example,
the estimated SCC share of the United States is 29%, the shares of the European
Union and China are about 11.2% each, India 6.5%, and Japan 2.8%. The SCC
share of all advanced (developed) countries as defined in UNFCCC (1992), Annex
11, is 48%.

Finally, we compute net benefits as the difference between fiscal costs (i.e., the
public part of the climate finance need) and benefits for the financier coalition, on
the assumption that the financier coalition pays the entire fiscal cost of the power
sector transition. In Bolton et al. (2024), we show how the net benefits would differ
if each developing country contributes to the fiscal cost to the full extent of its
private benefit in terms of avoided emissions. Taking these private benefits into
account makes a big difference for China in India - because of their large share
in the global SCC - but a much smaller difference for the remaining recipient
countries. In this chapter, we disregard this aspect.

remainder of this section, we first compare the costs and benefits of fiscal support

for power sector decarbonisation in developing countries from the perspective of a group

of advanced financier countries. Our baseline case is that developed countries (those

classified as Annex II countries under the 1992 UNFCCC agreement) provide climate

finance to developing countries (those classified as non-Annex I countries under the

8  For more details on the methodology, data, and conceptual foundation see Adrian et al. (2022), Bolton et al. (2024) and
Bolton and Kleinnijenhuis (2025).



1992 UNFCCC agreement). In addition, we examine the politically more realistic case
in which the recipient group excludes China and the countries that have become high
income in the meantime, while the financier group excludes the United States. We next
examine net benefits of decarbonising power in a group of specific developing countries.

3.1 Net benefits of funding the energy transition of developing countries as a
group

Figure 1 examines the case in which all developed countries as a group subsidise the
energy transition of all developing countries as a group. The left plot compares the costs
of decarbonising all developing countries in the 1992 definition (including both fiscal
costs and the portion that can be covered by private finance, left bar) with the economic
benefits of decarbonisation for developed countries. The main result is that the benefits
to developed countries as a group greatly exceed the fiscal costs of $2.8 trillion. Even if
the lower SCC of $190/tCO, is assumed, the financier coalition would enjoy a ‘profit’ of
over $5 trillion.

FIGURE 1COSTS AND BENEFITS TO DEVELOPED COUNTRIES (UNFCCC ANNEX I1) OF FINANCING
1.5°C-ALIGNED TRANSITIONS IN DEVELOPING COUNTRIES (UNFCCC NON-ANNEX I)

Annual Climate Finance Needs
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Note: the left bar of the left plot shows the total costs (outer perimeter) and fiscal cost (green box) of decarbonising the
power sector of all developing countries in the definition of UNFCCC (1992), non-Annex |. This corresponds to all countries
covered by Table 1, plus Bahrain, Brunei Darussalam, Kuwait, Qatar, Saudi Arabia, South Korea, and United Arab Emirates.
The middle bar of the left panel shows the benefits of funding this decarbonisation to the developed countries in the
definition of UNFCCC (1992), with an assumed SCC share of 48%, (Ricke et al., 2018), based on the assumption that the
global SCC is either $190/tCO2 (Biden administration estimate; Rennert et al., 2022) or $1056/tCO2 (in line with Bilal

and Kanzig, 2024). The top-right plot splits annual climate finance into the annual “inner quantum” of public climate
finance which must be offered in grant-equivalent terms (fiscal costs), and the “outer quantum” of total climate finance
including mobilized private climate finance. The bottom-left plot shows the fiscal affordability to financier countries. The
left bar shows the total 2025-2035 fiscal cost to financier countries as a percentage of the financier countries’ 2025-2035
cumulative GDP. The right bar shows the total 2025-2035 public climate finance costs to financier countries (as shown

in bottom-stack part of left bar of the left plot) expressed as a percentage of financier countries’ 2024 GDP. The latter
estimates by how much sovereign debt of financier countries would rise as a percentage of their GDP if they would pay for
the 2025-2035 climate finance fully at the beginning, in 2024, by issuing sovereign debt.

Source: Bolton and Kleinnijenhuis (2025).
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The upper-right plot expresses fiscal costs (i.e., public climate finance; left bar) and
private finance costs (middle bar) in annual average terms; the right bar (“outer
quantum”) is the sum of the two. The latter ($958 billion) is broadly consistent with the
$1 trillion that Bhattacharya et al. (2024) estimate developing countries need by 2030. In
our calculations, however, this need arises immediately (in 2025) rather than by 2030 (as
the High-Level Expert Group on Climate Finance, or HLEG, recommends) if the goal is
to implement Paris-aligned Nationally Determined Contributions (NDCs) in 2025 and
for the world to stay within the 1.5°C carbon budget.

Finally, the lower-right plot shows that the fiscal costs of funding developing country
energy transition are moderate as a share of GDP of the financier countries, at 0.5% of
total GDP over the same time period, or 5% of GDP if the entire fiscal cost 2025-2035 is
expressed as a percentage of 2024 annual GDP.

While useful as a benchmark, the case shown in Figure 1 is unrealistic in the sense that
both the financier and the recipient groups are too broad. The latter includes all developed
countries including the United States, which would not participate in any international
climate funding at least for the duration of the present administration, while the latter
includes China and several countries that are now considered high-income.

Figure 2 shows how the results change if these are eliminated from the recipient group
and the financier group now consists only of the G7 excluding the United States, the
remaining EU countries, Norway, Switzerland, Australia, and South Korea. The
elimination of China and the oil-producing countries from the recipient group has a
dramatic impact on costs, with total costs falling from $10.5 trillion to $5.1 trillion, while
fiscal costs fall from $2.8 trillion to $1.4 trillion (left plot, left bar). But since the GDP of
the financier group is smaller, fiscal costs as a share of GDP do not fall as dramatically -
from 0.5% of GDP to 0.3%, or from 5% percent of GDP to 3.2% if the entire 2024-25 fiscal
cost is expressed as a share of 2024 GDP (bottom-right plot). The main result is that net
benefits for the financier coalition remain positive, even at the relatively low SCC of $190/
tCO,, although the financier coalition is now much smaller, with an SCC share of only
around 21% based on Ricke et al. (2018), and although the avoided emissions financed by

this coalition are not as high (because China, South Korea, and several oil producers are
excluded).

In summary, Figure 2 shows that even if the United States does not join the developed
countries coalition, it is still in the economic interest of the European Union and other
coalition members to provide climate finance at the needed scale to those developing
countries that need it and commit to credible decarbonisation. It is also fiscally affordable
to them, at 0.3% of their GDP.



FIGURE 2 COSTS AND BENEFITS FOR FINANCIER COALITION (CONSISTING OF G7 EXCL. US,
EU, SOUTH KOREA, NORWAY, SWITZERLAND, AND AUSTRALIA) OF FINANCING 1.5°C-ALIGNED
TRANSITIONS IN DEVELOPING COUNTRIES (EXCLUDING CHINA, PETRO-RICH STATES, AND
SOUTH KOREA)
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Note: See note to Figure 1.
Source: Bolton and Kleinnijenhuis (2025).

The final variation of the financier coalition we consider is one where China joins the
European Union and allies in the provision of climate finance. China is well positioned
to support developing countries in their decarbonisation efforts. By joining the climate
finance financier coalition, it stands to also benefit from exporting its renewables to
countries in the Global South, as they receive climate finance to install these as part of
their phase-in pipeline. In Figure 3, we show that if China joins the financier coalition,
the total climate finance need for all developing countries remains, logically, unchanged.
What does change is that the fiscal cost to the financier coalition falls from 0.3% of their
annual GDP to 0.2% of their annual GDP. In addition, the gross and net benefits to the
financiers increase by about $8o0 billion, assuming a low SCC of $190/tCO,, and by
about $4.4 trillion if a high SCC of $1056/tCO, is assumed, as the economic benefits to
China - whose SCC share is approximately as large as that of the European Union, at
11.3% according to Ricke et al. (2018) — are now included.
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FIGURE 3 COSTS AND BENEFITS TO FINANCIER COALITION (CONSISTING OF G7 EXCL. US, EU,
CHINA, SOUTH KOREA, NORWAY, SWITZERLAND, AUSTRALIA) OF FINANCING 1.5°C-ALIGNED
TRANSITIONS IN DEVELOPING COUNTRIES (EXCL. CHINA, PETRO-RICH STATES, AND SOUTH

KOREA)
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Total: 12.7 $tn « Inner Quantum is Public CF
* Outer Quantum =
12 400 Inner Quantum-+Private CF
Totai: 11.3 $tn
2 300
Q 464.6
10 200
340.3
100
124.3
8 1056 SCC 0
Added Benefits fnner Private Outer
2 10.4 $tn Quantum CF Quantum
S
£
w6 A aas Fiscal Cost (%) 2025-2035
Total: 5.1 $tn
2.0
4 ]
Private CF D15
7 $tn ‘E
o 1.0
O 1
9]
2 a
190 SCC Benefits
.3 $tn 0.5
190 SCC Net
o 9 $tn 00
Costs Benefits Net Benefits : fnner Quantum as a inner Quantum as
(2025-2035) (2025-2035) % of Cumulative GDP till 2035 a % Current GDP
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Note: See note to Figure 1.
Source: Bolton and Kleinnijenhuis (2025).

3.2 Net benefits of funding the energy transition of individual developing
countries

Figure 2 shows that the net benefits of funding the energy transition of developing
countries are positive, and likely large, even for a relatively small financier coalition.
However, this result might be hiding large differences in the economic returns to
power sector decarbonisation across recipient countries. Given constraints to fiscal and
implementation capacity, it makes sense to prioritise the recipients with the highest
benefits.

To see whether this is the case, Figure 4 reports country-level estimates of net returns
(benefits minus costs, divided by costs) for the 15 largest developing country power
sector emitters. The results cover two assumed financing coalitions: the G including
the United States, the European Union, China, South Korea, Norway, Switzerland and
Australia (left column); and the same coalition, but excluding the United States (right
column). The upper row reports results for an assumed global SCC of $1056/tCO,, while
the lower row assumes an SCC of $190/tCO..

The main finding is that there are large differences in economic returns arising from
power sector decarbonisation across the 15 countries, with Iran, Iraq, and Egypt showing
the lowest returns, and India, South Africa, and Kazakhstan the highest. While all
returns are positive for the high assumed SCC of $1056/tCO,, returns for Iraq and Iran



turn negative when the SCC of $190/tCO, is assumed, even if the United States is part of
the climate finance coalition (bottom-left plot). If the United States does not contribute
and an SCC of $190/tCO, is assumed, the economic returns for the finance coalition for
Mexico, Egypt, Iraq, and Iran turn negative.

The main reason why the economic return of decarbonising the power sector of countries
such as Mexico, Egypt, Iraq, and Iran is lower than that of countries such as India,
Indonesia, and South Africa is that the latter rely on coal, the most CO,-intensive fuel.
That said, the global economic return to decarbonising even the oil- and gas-based power
sectors remains high, and a large financial contribution to their decarbonisation would
make sense even for the narrower climate finance club, if it can be complemented by
additional donors or by a domestic public or private effort (including through greater use
of carbon pricing).

FIGURE 4 ECONOMIC RETURN TO FINANCIER COALITIONS (CONSISTING OF G7, EU, SOUTH
KOREA, NORWAY, SWITZERLAND, AND AUSTRALIA) FROM FINANCING 1.5°C-ALIGNED
MITIGATION IN TOP 15 DEVELOPING COUNTRY POWER SECTOR EMITTERS (IN PERCENT)
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Note: Economic return is defined as mitigation benefits to the financier coalition minus fiscal costs of decarbonisation in
percent of fiscal costs. Left plots include the United States in the finance coalition, right plots exclude it. Top plots assume
SCC of $1056/tC0O2; bottom plots assume $190/tCO2.

Source: Bolton and Kleinnijenhuis (2025).
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Table 2 reports the average annual climate finance costs of decarbonising the power
sectors of the top 15 developing country power sector emitters over 2025-2035. Total
costs are broken down into what the public sector must cover (fiscal costs) and what the
crowded-in private sector can cover (annual private climate finance). We again assume
that developed countries cover 25% of investment costs in renewables (and complementary
technologies) and 100% of fossil fuel early closure costs. The fiscal cost to the financier
coalition (irrespective of whether the United States contributes) is very small and would
be even smaller as a percentage of their annual GDP. Financing decarbonisation of
individual developing countries is thus fiscally affordable to developed countries, while
generating a large economic return in most cases (see Figure 4).

TABLE 2 COSTS OF MEETING 1.5°C-ALIGNED MITIGATION NEEDS IN TOP 15 DEVELOPING
COUNTRIES BY POWER SECTOR EMISSIONS

Climate finance costs (pgr'lr::“:l:fiszcglz?étsp)
A | orivat . G|7l\T EU (ing?t:osxay,
Contry  Amualfisesl ciimaictinance s Switzerina, , Stitzeriand,
billion) AUSt:(ac:Ir'ae'a?OUth Korea 'and
excl. USA)

India 27.7 76.0 0.04 0.07
Indonesia 8.2 23.1 0.01 0.02
South Africa 5.3 14.5 0.01 0.01
Mexico 6.0 16.2 0.01 0.01
Viet Nam 5.5 15.1 0.01 0.01
Iran 2.9 279 0.01 0.02
Thailand 4.5 13.1 0.01 0.01
Eqypt 9.2 27.6 0.01 0.02
Bangladesh 3.2 78.0 0.00 0.01
Iraq 7.4 20.3 0.01 0.02
Malaysia 3.4 9.4 0.00 0.01
Pakistan 2.0 5.2 0.00 0.00
Kazakhstan 1.8 5.1 0.00 0.00
Philippines 1.8 4.7 0.00 0.00
Brazil 4.9 10.5 0.01 0.01




4 POLICY CONSIDERATIONS

It is important to keep in mind that the public funding is likely to come from a subset
of high- and middle-income countries that benefit from EMDE decarbonisation and
that are volunteering to cooperate in channelling climate finance at scale to EMDEs.
Some countries that have the financial wherewithal may not participate, most notably
the United States, and these countries therefore should not have any control rights over
how this funding is allocated. Accordingly, a legal entity or vehicle separate from existing
international financial institutions — we will call it the International Climate Fund (ICF)
- will have to be set up, which will be governed by the funding countries joining the
EMDE climate finance coalition.

As even the most willing countries joining this coalition will only be able to contribute
limited funds (and revenues from carbon levies in one form or another, or raising
sovereign debt, will also be limited), a fundamental objective ought to be to maximise the
amount of EMDE decarbonisation that can be funded per dollar available of public funds
channelled to the ICF. This means that financing the decarbonisation of EMDEs must
rely on multiple funding sources - public, non-profit, and for-profit - with the objective
of maximising the fraction of private funding from capital markets that can be attracted.

Maximising the quantity of decarbonisation per dollar, in turn, requires that the
governance of phased-in renewable energy investment and the phase-out of fossil fuel
operations offers the strongest possible protections to investors and the lowest costs. This
isbestachieved through ajurisdiction-level approach (rather than project-level), where the
recipient country commits to a joint phase-in and phase-out pipeline of projects (through
country platforms or other mechanisms).® Another key advantage of a jurisdiction-level
approach is that it ensures that there will be no carbon leakage. Indeed, a key weakness
of a project-level approach is that there is no guarantee that the early closure of a fossil
fuel power plant will not be followed by, or accompanied by, another fossil fuel-based
facility. In effect, the ICF would enter into a climate finance programme with a recipient
country, whereby funding for the next period - from both public and private sources - is
conditional on meeting pre-agreed decarbonisation milestones along the jurisdiction-

9  Ajurisdiction-level approach is essential to enable a speed and scale transition. No fossil fuel power plant will be closed
unless there is a concrete plan for what renewable capacity to build in its place — otherwise, the country risks energy
insecurity. Likewise, no renewable plant can be added unless there is a coordinated plan for how to connect it to the grid
and supply it with sufficient storage. A jurisdiction-level approach is also critical for advance planning. When a country
needs to close dozens — or, in the case of large emitters like China or India, even over a hundred - fossil fuel power
plants each year to remain aligned with a net-zero carbon budget, this can only be achieved through detailed, forward-
looking coordination. Renewable projects must be planned in advance to come online at the right time as replacements.
This approach is also necessary to obtain permitting rights for the phase-in pipeline in advance, and to set enabling
legislation (such as the German Coal Phase-Out Act of 2020) that clears legal and institutional bottlenecks. Any
supporting infrastructure or grid upgrades likewise require synchronised planning. Finally, a jurisdiction-level strategy is
essential to mobilize funding at the scale truly required for a country’s transition to net zero.

In short, only the jurisdiction-level approach allows for cohesive, advance planning at the speed and scale required to
heed the climate science and timely resolve the climate crisis.



wide decarbonisation pathway. These funds would support the next phase-in pipeline
of renewables and the phase-out pipeline of fossil fuels. For example, continued funding
could depend on the country having achieved the previous period’s avoided emissions
target necessary to stay aligned with a 1.5°C-compatible decarbonisation pathway.

A major constraint that both the ICF and EMDE countries are likely to face is expertise
in infrastructure investment and renewable energy investments. This expertise often
resides in development banks. Accordingly, the creation of the ICF is best structured
in partnership with a consortium of MDBs (and possibly national development banks).
There are obviously different ways this partnership could be structured, and there are
several leading MDB candidates that could partner with the ICF.

Note that the funding towards the decarbonisation of EMDEs would not be channelled
directly to MDBs for two basic reasons. First, most MDBs are restricted in the types
of investments they can make (for example, they cannot make equity investments) and
their mission is primarily development finance, which is much broader than financing
the energy transition. Second, the shareholder base of most MDBs is much larger than
the group of countries that are likely to be willing to join a climate finance coalition.

Another important practical consideration is that private investor participation will
not be forthcoming unless the risks and the transaction costs are sufficiently low. Two
important implications follow from this observation.

First, to sufficiently de-risk renewable energy investments for private investors, the
public funding (from the ICF and possibly other sources) would take the form of a first-
loss (equity) tranche, set at a level sufficient to attract private capital. De-risking can
also be achieved through other blended finance instruments, such as power purchase
agreements (PPAs) and guarantees. However, because these instruments offer no upside
to the guarantor by design, they can be more costly from a public finance perspective. The
risk exposure of the public (first-loss) tranche can be further reduced by granting property
and commercial development rights as collateral, thereby allowing public investors to
capture some of the spillover value created by the renewable energy investments. Another
way of derisking EMDE debt issuance to fund renewable energy investments could be to
set up a credit default swap (CDS) insurance platform, where sovereign wealth funds and
other long-term investors would be sellers of CDS protection.

Second, to sufficiently lower the transaction costs for private sector investors, who are
likely to be mostly ‘plug and play’ investors, the project preparation and permitting would
be done by the ICF and the relevant (MDB) partners, in cooperation with government
entities in the jurisdictions receiving funding from the ICF (and possibly also
infrastructure development companies). There could also be implementation partners.



5 CONCLUSION

This chapter provides granular estimates of the costs and benefits of 1.5°C-compatible
decarbonisation of the power sectors in developing countries. These estimates inform the
negotiations finalising the new climate finance agreement at COP30, as well as ongoing
negotiations among coalitions of disposed developed and developing countries outside
the COP framework. Indeed, a key insight of our analysis is that the absence of a global
consensus, which has led to watered-down COP agreements on climate finance in the
past, and in the face of retreat by the United States from climate mitigation, meaningful
climate action and climate finance is not only possible, but also in the interest of a
smaller coalition of disposed developed countries (which could also include China) and
of those recipient developing counties that commit to a 1.5°C-compatible decarbonisation
pathway. Our analysis shows that a coalition of disposed, self-interested developed
countries - including, potentially, China - can economically justify and fiscally support
the timely provision of climate finance at the scale needed to decarbonise the power
sectors of all developing countries.

On the recipient side, developing countries that commit to decarbonisation plans -
jurisdiction-wide pipelines of fossil fuel phase-outs and renewable phase-ins - can
position themselves to access the necessary external climate finance to implement
transitions aligned with a 1.5°C-consistent trajectory. This is a win for developing
countries: it enhances their sustainable development prospects, reduces air pollution,
lowers adaptation costs, and helps avert escalating climate disasters. It enables them to
transition to clean energy at reasonable cost, while safeguarding national habitability.

On the financier side, we show that it is in the direct economic interest of sufficiently
large coalitions of disposed developed countries to provide at scale climate finance
in grant-equivalent terms when this climate finance is explicitly tied to measurable
emissions reductions in the developing countries committing to decarbonisation. This
is a win for developed countries: financing the cheapest mitigation opportunities abroad
lowers the overall costs of abatement and reduces their exposure to escalating climate
damages and adaptation costs at home, with returns that far exceed the investment.
There is no plausible path to a global net-zero target without supporting decarbonisation
in developing countries, which are otherwise projected to emit the majority of 21st-
century GHGs.

The climate financing approach we propose - jurisdiction-wide, conditional, and
coalition-based - is a coherent climate finance solution. Conceptually, the climate
finance coalition (“climate finance club”) we outline parallels the “climate [carbon] club”
idea of Nordhaus: a (non-global) coalition of self-interested, disposed countries leading
decarbonisation. Unlike carbon clubs, the climate finance coalition works through
carrots rather than sticks — which may have greater appeal in the developing world. Yet,
a combination of carbon club and climate finance coalition — a combination of carrots



and sticks - is likely to deliver the most effective way forward for the decarbonisation of
developing economies. In a world where carbon pricing remains sparse and insufficient,
international climate finance provides the complementary mechanism needed to deliver
decarbonisation at speed and scale.
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