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No. de Matŕıcula: 2010458

Scaling up financing for the energy transition in

emerging and developing economies

Monografia de Final de Curso

Orientador: Sérgio Besserman Vianna

Rio de Janeiro, Novembro, 2024



Bernardo Carvalho Pinto Corrêa
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À minha mãe Maria Cristina e ao meu pai André Lúıs, devo tudo a vocês. Mãe,
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Abstract

This study investigates why emerging markets and developing economies have strug-

gled to scale up investments to support their transition to a low-carbon energy sys-

tem. This work focuses on framing the argument for scaling up resources from both

environmental and socioeconomic perspectives. It also examines the current clean

energy landscape in emerging and developing economies and identifies its challenges.

The findings reveal that investments in clean energy have failed to reach scale in

emerging and developing economies due to significantly higher risks, which translate

to a high cost of capital. This study emphasizes that to lower the cost of capital, im-

provements to the macroeconomic environment must work in tandem with policies

and de-risking tools to bridge the financing gap. The findings provide a roadmap for

emerging and developing economies to seize the investment opportunities associated

with the energy transition to ensure a more sustainable and equitable future.

Keywords

Energy transition, climate finance, emerging and developing economies.



CONTENTS

1 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . 7

2 CLIMATE CRISIS . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.1 Climate emergency . . . . . . . . . . . . . . . . . . . . . . . 9

2.2 Economic implications . . . . . . . . . . . . . . . . . . . . . 14

3 CLEAN ENERGY INVESTMENT IN EMERGING MARKETS

AND DEVELOPING ECONOMIES . . . . . . . . . . . . . . . 19

3.1 Current energy landscape and low-carbon technologies . . 19

3.2 Challenges for clean energy investment . . . . . . . . . . . 22

4 SCALING UP FINANCING . . . . . . . . . . . . . . . . . . . . 30

5 CONCLUSION . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45



LIST OF FIGURES

Figure 1 – Source: WMO, State of the Global Climate 2023, 2024 . . . . . . 9

Figure 2 – Source: IPCC, AR6 Longer Report, 2023 . . . . . . . . . . . . . . 10

Figure 3 – Source: Hansen et al., 2023, Global warming in the pipeline . . . 11

Figure 4 – Source: Hansen et al., 2023, Global warming in the pipeline . . . 13

Figure 5 – Source: IPCC, AR6 Longer Report, 2023 . . . . . . . . . . . . . . 14

Figure 6 – Source: Kotz et. al, 2024 . . . . . . . . . . . . . . . . . . . . . . . 16

Figure 7 – Source: IEA, World Energy Outlook, 2024 . . . . . . . . . . . . . 20

Figure 8 – Source: IEA, Net Zero Roadmap: A Global Pathway to Keep the

1.5 °C Goal in Reach, 2023 . . . . . . . . . . . . . . . . . . . . . . 20

Figure 9 – Source: IEA, Reducing the Cost of Capital, 2024 . . . . . . . . . 22

Figure 10 – Source: IEA, World Energy Outlook, 2024 . . . . . . . . . . . . . 23

Figure 11 – Source: IEA, World Energy Outlook, 2024 . . . . . . . . . . . . . 24

Figure 12 – Source: IEA, Reducing the Cost of Capital, 2024 . . . . . . . . . 24

Figure 13 – Source: Songwe et. al, Finance for climate action, 2022 . . . . . . 26

Figure 14 – Source: BNEF, Mobilizing Capital in and to EMDEs, 2024 . . . . 34

Figure 15 – Source: IEA, Scaling up Private Finance for Clean Energy in

EMDEs, 2023 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Figure 16 – Source: BNEF, Mobilizing Capital in and to Emerging Markets,

2024 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Figure 17 – Source: IEA, Roadmap to Increase Investment in Clean Energy

in Developing Countries, 2024 . . . . . . . . . . . . . . . . . . . . 41



1 Introduction

Climate change is one of the most important challenges of the 21st century, and

limiting global warming to 1.5°C above pre-industrial levels is crucial to minimize

its natural and socioeconomic impacts (IPCC, 2023). To achieve this, global green-

house gas (GHG) emissions must peak immediately, fall 45% by 2030 (from 2010

levels), and reach net-zero by 2050 (IPCC, 2023). This implies significant changes

to energy systems, as currently 68% of global GHG emissions are energy-related

(UNEP, 2024b), while fossil fuels account for around 80% of global energy demand

(Energy Institute, 2024). This means that, if the world is to avoid larger impacts

from climate change, it must undergo an energy transition, in which fossil fuels are

substituted by low-carbon alternatives.

Against this backdrop, renewable energy costs has fallen drastically, making solar

and wind generation cheaper than fossil fuel alternatives in most countries (IRENA,

2024b). This has led to unprecedented clean energy deployment and has driven clean

energy investment to increase significantly in recent years, reaching close to US$ 2

tn in 2024, compared to US$ 1 tn invested in fossil fuels (IEA, 2024f). However,

emerging and developing economies (from now on referred to as EMDE, does not

include China) accounted for only 8% of the increase in clean energy investment from

2019 to 2023 (IEA, 2024f). At the same time, these countries represent over one-third

of global GDP and two-thirds of the world’s population (IEA, 2024c), holding 70%

of global solar and wind resources and 50% of critical minerals (BHATTACHARYA

et al., 2024). Moreover, EMDE will be the main driver of energy demand growth

to 2050, rising 16% from 2030 to 2050, which is enough to offset a 9% decline in

advanced economies in the same period (IEA, 2023d). Crucially, these countries

are expected to contribute over 50% of global emissions by 2030, driven by growing

populations, urbanization, and industrialization (BHATTACHARYA et al., 2024).

Therefore, it is imperative that these countries are integrated in the energy tran-

sition system if the world is to meet its climate goals, which has not been the case

so far. This research aims to address this by presenting the argument for scaling



up financing for the energy transition in EMDE, coupled with a diagnosis of the

current challenges, and a roadmap of potential solutions.

In chapter 2, the thesis analyzes the urgency of scaling climate action from both

an environmental and economic perspective, by delving into scientific and economic

consequences of climate change, emphasizing the critical need for immediate action

to limit global warming to 1.5°C above pre-industrial levels. It highlights the accel-

erating physical risks posed by climate change and the severe economic implications

of inaction, as well as the disproportionate burden that EMDE are expected to bear

due to their vulnerability. This serves as a foundation to reinforce the argument for

increasing investments in clean energy in EMDE. In chapter 3, this work provides

an analysis of the current clean energy investment landscape in EMDE, with a focus

on identifying the barriers hindering capital flows. It identifies the higher cost of

capital and its associated risks as the main challenge to scale up investments. In

chapter 4, in response to these challenges, the thesis proposes actionable solutions to

bridge the current financing gap, including policy levers and de-risking mechanisms,

highlighting the need of coordinated efforts between relevant stakeholders. This

comprehensive approach aims to lay the groundwork for a sustainable and equitable

energy transition, positioning EMDE as active participants in achieving global cli-

mate goals.



2 Climate crisis

2.1 Climate emergency

Human activity has, through GHG emissions, led to an increase of 1.2°C in global

average temperatures (2014-2023) since the industrial revolution, making the last

10 years the hottest decade on record (WMO, 2024b). This trajectory is worsening.

2023 was the warmest year ever registered, reaching an average temperature of

1.45°C above pre-industrial levels, while in 2024 the world is expected to surpass

the threshold of 1.5°C of warming for the first time (WMO, 2024b) (Figure 1).

Despite this, GHG emissions are still on the rise (Figure 2). Since 1990, they

have grown by 51%, reaching 57.1 GtCO2e in 2023, with about 68% related to energy

(UNEP, 2024b). Of this, the production of fossil fuels (coal, oil and natural gas)

represents 10%, while their consumption in sectors such as power (26%), transport

(15%), industry (11%), and buildings (6%) accounts for the rest (UNEP, 2024b).

Moreover, the atmospheric concentration of CO2 reached an average of 420 parts per

million in 2023, a level 51% higher than pre-industrial levels, while methane levels

were 265% larger. The last time the earth saw a comparable concentration of CO2

in the atmosphere was 3 to 5 million years ago, when global average temperatures

were 2°C to 3°C warmer than today and sea levels were significantly higher (WMO,

Figure 1 – Source: WMO, State of the Global Climate 2023, 2024



Figure 2 – Source: IPCC, AR6 Longer Report, 2023

2024a).

This unprecedented change in the earth’s climate and stability poses significant

risks to natural systems, leading to potentially disastrous consequences to food and

water security, ecosystems and biodiversity (IPCC, 2023). According to (CAESAR

et al., 2024), the earth’s stability, resilience and life-support capacity can be analyzed

through nine planetary boundaries. So far, human activity has led six out of the nine

boundaries to breach safe levels. Crossing these boundaries can create a feedback

loop, leading to a non-linear acceleration of global warming beyond human control.

In fact, even the 1.2°C of warming already observed is pushing ecosystems toward

potentially catastrophic thresholds, such as coral reef die-offs (IPCC, 2023).

Impacts from human activity are not limited to the climate, and its effects across

multiple systems have already led to significant consequences to human health. (RO-

MANELLO; AL., 2024) states that from 2019 to 2023, climate change was responsi-

ble for exposing individuals to 46 additional days of health-threatening heat, while

in 2023 alone, this number reached 50, and over 30 countries saw at least 100 days

of health-threatening heat . Meanwhile, heat-related deaths in people over age 65

increased by 167% globally in 2023 compared to 1990s levels — nearly three times

more than what would have been expected with stable temperatures.

So far, given its global nature, climate change has been addressed via multilateral
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Figure 3 – Source: Hansen et al., 2023, Global warming in the pipeline

engagements. The most important one so far was the Paris Agreement reached in

2015, in which countries agreed to limit global warming to well-below 2°C above

pre-industrial levels, while pursuing efforts to restrict the temperature increase to

1.5°C (UNFCCC, 2015). This target is crucial to significantly reduce the risks and

impacts of climate change. Exceeding this limit would lead to irreversible changes

and widespread disruption of natural and human systems (IPCC, 2023).

However, under the current approach to mitigate emissions, global warming will

exceed 1.5°C in the 2020s and 2°C before 2050 (HANSEN et al., 2023). Meanwhile,

aligning with a 1.5°C pathway would require an effort of unprecedented scale, speed

and cooperation. Additionally, delays in reducing emissions will make it increasingly

difficult and costly to adapt to and mitigate climate change, as the implications of

the 1.2°C rise in global average temperatures are already felt across natural systems

(IPCC, 2023). Extreme weather events, such as, heavy rain, floods, hurricanes,

droughts, heat waves, wildfires, landslides, and others have become more frequent,

intense or both (IPCC, 2023).

According to (IEA, 2024g), to limit the increase in global average temperatures

to 1.5°C (with at least 50% probability) and with limited overshoot, the global

energy sector must achieve net zero emissions by 2050. This is represented by the

International Energy Agency (IEA)’s net zero emissions scenario, which outlines the

necessary transformations required in the energy sector to achieve this. On the other

hand, the IEA’s business-as-usual pathway, referred to as the stated policies scenario,



which considers the energy, climate, and industrial policies that are in place or that

have been announced, would lead to at least 2.4 °C of warming by 2100, which would

cause severe and irreversible damage to the climate (IEA, 2024g).

Under this urgent scenario, international cooperation has seen recent progress.

At COP28 (2023), nearly 200 countries acknowledged the need for ”deep, rapid and

sustained reductions in GHG emissions reductions in line with 1.5°C pathways” (UN-

FCCC, 2024b). This agreement included several energy targets, including tripling

renewable energy capacity globally and doubling the global average annual rate of

energy efficiency improvements by 2030, accelerating efforts towards the phase-down

of unabated coal power and transitioning away from fossil fuels in energy systems,

in a just, orderly and equitable manner, accelerating action in this critical decade,

so as to achieve net zero by 2050 in keeping with the science (UNFCCC, 2024b). At

COP29 (2024), developed countries committed to lead the provision of at least US$

300 billion per year in climate finance targets for EMDE, which includes public, pri-

vate, bilateral and multilateral sources (UNFCCC, 2024a). However, the previous

target of US$ 100 billion per year to developing countries in climate finance provided

and mobilized by developed countries by 2020, was only met in 2022 (OECD, 2024).

Climate finance flow targets from advanced economies to EMDE stem from the

principle of Common but Differentiated Responsibilities (CBDR), which acknowl-

edges that while all countries share responsibility for addressing climate change,

they do not bear equal blame nor equal capacity to respond (UNFCCC, 1992). This

means that, advanced economies, which industrialized earlier and contributed the

most to cumulative GHG emissions, must take the lead in emission reductions and

provide financial and technological support to EMDE, which, on the other hand,

are encouraged to pursue low-carbon growth but are granted flexibility given their

laggard socioeconomic development (UNFCCC, 2024b).

According to (HANSEN et al., 2023) and (IPCC, 2023), developed economies in

North America (led by the United States) and Europe (led by the United Kingdom

and Germany) have been responsible for most historical GHG emissions, especially

on a per capita basis (Figure 3). For example, the United States is responsible

for about 17% of the contribution to global warming from 1850 to 2021, China
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Figure 4 – Source: Hansen et al., 2023, Global warming in the pipeline

accounts for 12%, and the European Union responds for close to 10%, while the

group of least developed countries contributed to approximately 4% of historical

CO2 emissions and only 6% to global warming (Figure 4). This is because, to

generate economic growth and raise standards of living, western countries turned

to fossil fuels to generate increasing amounts of energy, boosting industrial output

and wealth (SMIL, 2004). However, advanced economies are already experiencing

a structural decline in GHG emissions. Since 1990, they have decreased by 32.5%

in the European Union (European Commission, 2024) and 3% in the United States

(from a peak of 15.2% above 1990 levels in 2007)(EPA, 2024), with China nearing

its emissions peak (Carbon Brief, 2024).

Therefore, the large quantities of GHG emissions generated by advanced economies

and China are responsible for externalities that disproportionately affect EMDE,

which are more vulnerable to the impacts of climate change due to financial, insti-

tutional, and infrastructure limitations (IPCC, 2023) (Figure 5).



Figure 5 – Source: IPCC, AR6 Longer Report, 2023

2.2 Economic implications

Climate change’s impacts go beyond the natural environment. As temperatures rise

and the climate crisis worsens, extreme weather events are becoming increasingly

frequent, intense and costly (IPCC, 2023). From 2010 to 2019, weather-related

natural disasters caused around US$ 1,4 tn in economic losses, an eightfold increase

compared to the decade from 1970 to 1979 (WMO, 2021). Moreover, in 2023 alone,

losses reached over US$ 280 bn, of which 60% were uninsured (AON, 2024). Evidence

shows that broader economic implications stem from both acute and chronic climate

change-related events.

Physical damages from extreme weather events can affect supply, demand, and

financial systems (NFGS, 2024). Empirical evidence shows that extreme weather

events have both short- and long-term negative impacts on GDP (NGFS, 2024), with

EMDE being particularly vulnerable (NOY, 2009). On the supply side, destruction

of output, productive capital, real estate and infrastructure tend to be the main

disruptions. On the demand side, household income, wealth, as well as consumer and

business confidence can also be affected by extreme weather events. Furthermore,

the financial sector can propagate these shocks through falling asset prices and

deteriorating credit conditions (NFGS, 2024).

Inflationary pressures can also arise, especially when disruptions hit key supply

chains, such as the impacts of heatwaves on agricultural output and food prices
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(NFGS, 2024). (MEINERDING et al., 2022) demonstrate that perceptions of cli-

mate change affect inflation expectations, while (NFGS, 2024) finds that climate

change may amplify inflation volatility, posing new challenges to central banks. At

the same time, climate change is increasingly responsible for disruptions to labor

and productivity. In 2024, around 2.4 billion workers, the equivalent of 70% of the

world’s workforce, were exposed to a high risk of extreme heat (ILO, 2024). Mean-

while, by 2030, 2.2% of total working hours globally could be lost due to higher

temperatures, the equivalent of approximately 80 million full-time jobs (ILO, 2019).

Looking ahead, expected damages to the global economy are large. (CPI, 2023b)

estimates that climate inaction could result in cumulative global losses of US$ 2,328

trillion from 2025 to 2100. In contrast, aligning with a 1.5°C pathway would still

entail losses of US$ 1,062 trillion, but US$ 1,266 trillion (54%) of damages could

potentially be avoided.

The expected impact of climate change in the economy can also be looked at

terms of GDP loss. (BILAL; KäNZIG, 2024) argue that a 1°C increase in global

temperatures is equivalent to a 12% drop in GDP, which would lead warming com-

patible with business-as-usual pathways to result in a 31% reduction in global out-

put, six times greater than previous estimates.

(KOTZ et al., 2024) incorporates five new variables - beyond the mean temper-

ature - including average annual temperature, daily temperature variability, total

annual precipitation, number of wet days and extreme daily rainfall to estimate the

economic impact of climate change. As a result, the study finds that the global

economy is already committed to a 19% income loss by 2049, despite additional

mitigation efforts. Still, beyond 2050, mitigation could have a significant impact

in future damages. The study also captures the lagged effects of climate shocks on

income, which persist for up to 10 years.

By incorporating (KOTZ et al., 2024)’s damage function into its estimates,

(NGFS, 2024) found losses from chronic physical climate change risks to be as much

as 15% of global GDP by 2050 under current policies, compared to 5% in previous

estimates. In a net zero by 2050 scenario, these losses would still be equivalent to



Figure 6 – Source: Kotz et. al, 2024

7% of global GDP. Meanwhile, losses from acute climate risks - led by droughts and

heatwaves - would, by 2050, represent 8% of global GDP under current policies and

less than 5% in a net zero scenario. Total loss projections by 2050 increased from

5% to 15% under current policies and from 2% to 7% in a net zero scenario.

Against this backdrop, EMDE are found to be more vulnerable to the expected

economic impacts of climate change. (MOORE; DIAZ, 2015) find that welfare

losses are disproportionately concentrated in poorer areas. Meanwhile, (KOTZ et

al., 2024) estimate that, despite having contributed minimally to global emissions

historically, EMDE, which are concentrated in lower latitude tropical regions, are

projected to experience the largest income losses under current climate pathways,

bearing a disproportionate share of climate-related damages (Figure 6).

Therefore, climate change mitigation offers significant benefits to these coun-

tries EMDE, as emphasized by (DROUET et al., 2022) and (BURKE et al., 2018),

given their high vulnerability to climate shocks, making it the optimal economic

pathway for the 21st century. According to (GLANEMANN et al., 2020), limiting

global warming to below 2°C offers greater long-term economic benefits compared

to business-as-usual scenarios. In tandem, (DROUET et al., 2022) find that the net

benefits of limiting warming to 1.5°C-2°C exceed the associated costs, particularly in

EMDE, while (BURKE et al., 2018) show that economic damages are expected to be

substantially lower under a 1.5°C scenario compared to 2°C. Additionally, advanced
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economies would reap economic benefits from directing resources to accelerate the

energy transition in EMDE, particularly the phase out of unabated coal power gen-

eration (BOLTON et al., 2024).

The inequality between EMDE and advanced economies is also evident in the

context of the energy transition. (ROMANELLO; AL., 2024) find that countries

with a low human development index (HDI) are much less prepared to transition to

a net zero economy than high HDI nations. In fact, all countries with low HDI levels

had energy transition preparedness scores below the global average, while 93% of

high HDI countries showed higher than average capability to reach net zero.

(IEA, 2023b) highlights this by looking at EMDE that are highly dependent on

fossil fuel revenues, which are significantly exposed to the risk of stranded assets.

Stranded assets consist of fossil fuel volumes left unexplored, non-recovered invest-

ments in infrastructure and lower future revenues from projects. Stranded assets can

be caused by physical impacts from climate change or increased climate action and

policies - such as carbon pricing - that lead to lower fossil fuel demand and prices, are

expected to pose significant economic risks to fossil fuel exporting countries with low

economic diversification. Large oil and gas producers with less diversified economies

would be significantly vulnerable (in economic terms) to increased climate action,

leading to a steep drop in income compared to a business as usual scenario (IEA,

2024b).

On the other hand, the energy transition poses an opportunity, as clean energy

has significant co-benefits beyond climate change mitigation, such as improvements

to air quality and lower water consumption. In 2021 alone, air pollution from fossil

fuel combustion cost US$ 4.95 trillion in healthcare expenses (ROMANELLO; AL.,

2024). Still, the phase-down of coal-fired power generation in advanced economies,

has led to a 6.9% drop in deaths from fossil-fuel derived air pollution (ROMANELLO;

AL., 2024). In EMDE, which account for most of the premature deaths caused by

outdoor air pollution, those could fall 40% by 2030 in a net zero emissions scenario

(IEA, 2024g). Similarly, replacing fossil fuel generation with renewables in a pace

equivalent with a net zero scenario would lead to lower energy-related water usage

and higher energy sector jobs (IEA, 2024g).



These findings underline how climate change will increasingly shape economic

outcomes, posing significant implications for monetary and fiscal policy, economic

development, welfare and inequality. They also show the importance of ensuring

EMDE are not left behind in the energy transition, highlighting the need increase

investment. Therefore, much greater efforts are required to drive resources to clean

energy in these countries, not only from an environmental perspective, but also from

a socioeconomic one.



3 Clean energy investment in emerging markets and

developing economies

3.1 Current energy landscape and low-carbon technologies

Looking at the current global energy system, as well as multiple aspects of the global

economy - such as trade, investment and fiscal revenues -, it is evident that it has

been built around and is largely depend on fossil fuels (IEA, 2024g). This means

that, despite international consensus on the need to tackle climate change, decar-

bonizing energy systems implies complex implications, which have led to insufficient

progress so far (IEA, 2024g).

According to (Energy Institute, 2024), from 2013 to 2023, energy demand grew

15%. However, only 40% of this growth was met by clean energy, which resulted in

the share of fossil fuels in the global energy mix decreasing from 82% to just 80%.

Moreover, energy consumption is still on the rise, having increased by 2% in 2023

compared to 2022 and surpassing pre-pandemic levels by over 5%.

However, there is a significant difference in the energy consumption patterns of

advanced economies and EMDE. While the former have seen their energy demand

decline by an average of 0.5% since 2013, the latter have seen the same metric

increase by an average of 2.6% per year in the same period (IEA, 2024g). Addi-

tionally, advanced economies benefit from much higher energy consumption levels

than EMDE, reflecting their higher living standards and economic outputs. In

EMDE, average energy use by households is equivalent to one-third of that in ad-

vanced economies, while the richest 10% of households in EMDEs consume the same

amount of energy as the poorest 10% in advanced economies (IEA, 2024e). Still,

despite consuming relatively more energy than EMDE, advanced economies use it

much more efficiently than their lower-income counterparts (Figure 7).

Therefore, EMDE face the challenge of decarbonizing current energy needs while

meeting growing demand with low-carbon sources and improving energy efficiency.



Figure 7 – Source: IEA, World Energy Outlook, 2024

Figure 8 – Source: IEA, Net Zero Roadmap: A Global Pathway to Keep the 1.5 °C
Goal in Reach, 2023

To achieve this, clean energy technologies must be deployed at scale. However, while

the world has seen a significant this scale up of clean energy in recent years, it has

been concentrated in advanced economies and China, with little to no improvement

since 2010 (IEA, 2023a) (Figure 8).

There are multiple low-carbon alternatives to substitute fossil fuels in a decar-
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bonized energy system, but maturity levels still vary widely. Key technologies such

as solar panels, wind turbines and batteries have seen significant cost declines, thanks

to growing manufacturing capacity (IEA, 2024a). (IRENA, 2024b) finds that, de-

spite fossil fuel prices returning to historical ranges after a peak in 2022, renewables

are increasingly competitive and have become the main source of low-cost power

generation globally. In fact, the global weighed average levelized cost of energy

(LCOE) for solar power was 56% cheaper than fossil-based alternatives in 2023, a

significant cost reduction compared to 2010, when it was 414% more expensive. The

same can be said for wind power, which saw 67% lower LCOE levels compared to

fossil fuel generation in 2023. Due to this, renewables have become become the

default source of least-cost new power generation.

On the other hand, technologies such as low-emissions hydrogen, hydrogen-based

fuels and carbon capture and storage (CCUS) still carry a large premium over their

traditional unabated fossil-based counterparts. These are crucial to decarbonize

hard-to-abate sectors, such as steel, cement, aluminum, shipping, and aviation,

but still require significant regulatory and fiscal support, limiting their viability

in EMDE (IEA, 2024a).

Despite this, (IEA, 2024c) states that over three-quarters of clean energy invest-

ment required in EMDE to 2035 is in mature technologies with viable business mod-

els and large global expertise, while only 5% of the cumulative investment needed

is in nascent technologies (Figure 9). On a sector basis, power accounts for half of

the clean energy investment needed in a net zero scenario, followed by electrification

and efficiency, which represent around a third of the total. Solar and wind power

are the main focus of investment in the power sector, followed by transmission and

distribution grids, hydropower, and battery storage. Regarding electrification and

efficiency, the key drivers are energy efficiency in buildings and electric mobility.

These sectors and technologies are already seeing significant transformation and

being deployed at scale in major markets, proving their viability. For example, in

China, hybrid and battery-electric vehicles surpassed 50% of total sales in July 2024

(Bloomberg, 2024), while in the European Union, solar and wind overtook fossil

fuels for the first time and generated 30% of the bloc’s electricity in the first half of



Figure 9 – Source: IEA, Reducing the Cost of Capital, 2024

2024 (Ember, 2024). In fact, solar power has reached much larger deployment levels

in regions with less potential than EMDE. Northern European countries have a low

to average solar power potential but some of the highest installed solar capacity per

unit land area in the world. At the same time, Sub Saharan African countries with

abundant solar potential have minimal installations, while even more stable Middle

Eastern and North African nations still see modest solar deployment levels (CPI,

2023a).

Therefore, based on a climate, economic and technological perspective, capital

flows to clean energy EMDE should be larger. However, there are significant chal-

lenges to investment hindering the scale up financing for the energy transition in

EMDE, which will be analyzed in the following chapters.

3.2 Challenges for clean energy investment

According to (IEA, 2024f), the world will invest over US$ 2 trillion in clean energy in

2024, around 2x the amount invested in fossil fuels over the same period. But EMDE

account for just 15% of the total amount invested in clean energy. At the same time,

while clean energy investment is over 2x larger than fossil fuels investment in China

and more than 6x larger in Europe, capital flows to fossil fuels still outweigh clean
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Figure 10 – Source: IEA, World Energy Outlook, 2024

energy in EMDE of all regions, except for India (Figure 10).

Therefore, it is essential to understand what is hindering capital from flowing to

EMDE and close the large gap in clean energy investment if the world is to meet its

climate goals. Especially as, in a net zero scenario, clean energy investment would

need to grow more than six times, from around US$ 280 billion in 2023 to US$

1.8 trillion, in EMDE (IEA, 2024g), increasing their share of global clean energy

investment to 40% from the current 15% (Figure 11), compared to doubling in

advanced economies and China by 2035.

In this context, the main barrier to scale clean energy investments in EMDE is

the higher cost of capital in these countries. The cost of capital is the cost associated

with raising funds for investment and represents the expected financial return, or

the minimum required rate of return, to justify an investment in a project (IEA,

2024c).

Currently, the cost of capital for a utility-scale solar PV project in selected

EMDE ranges from 9% to 12%, while in advanced economies it is no higher than

6% (Figure 12). Meanhwhile, (CPI, 2023a) also finds significantly higher required

return for a solar projects in EMDE compared to advanced economies, including 7%

Germany, 22% in Brazil, and 38% in Zambia, for example (Figure 13). This hinders
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Figure 12 – Source: IEA, Reducing the Cost of Capital, 2024
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financing flows to EMDE because the cost of capital is a key determinant of the

viability and attractiveness of clean energy projects as they require large upfront

investment, compared to lower operating expenses (SONGWE et al., 2022)).

The cost of capital critical also weighs on the affordability of the energy transition

for EMDE.Financing costs represent 50% or more of the levelized cost of electricity

(LCOE) of clean power projects in EMDE, compared to around 30% in Europe and

40% in the United States (IEA, 2024c). In fact, lowering the average cost of capital

in EMDE would lead to a reduction of US$ 150 billion per year in financing costs

in the net zero scenario from 2024 to 2050 (IEA, 2024c).

The cost of capital reflects the real and perceived risks associated with projects.

Consequently, this means that there is a higher risk associated with clean energy

projects in these countries, requiring higher returns to justify investment (IEA,

2024c).

In general, the risks associated with the cost of capital can be divided into

two main sets. The first comprises of macroeconomic and other country-related

risks (from now on referred to as macro risk), which apply to any investment in a

jurisdiction and is related to the overall investment conditions in a country. Second,

are risks specific to the energy sector or clean energy project involved (from now on

referred to as micro risk) (IEA, 2024c).

Macro risk

The macro risk is responsible for most of the higher cost of capital in EMDE

and consists of country-related barriers that hinder investments (PERSAUD, 2023).

According to (IEA, 2024c), macro risk includes political risks - asset expropriation,

destruction of assets or interruption of operations due to conflicts, and breach of

contract - and currency risks - long- and short-term foreign exchange fluctuations,

domestic inflation, and currency convertibility. Meanwhile, weak institutions and

governance, which lead to political instability, as well as issues with the rule of law

and the sanctity of contracts, also add significantly to a country’s investment risk.

EMDE are also more vulnerable to external risks, which are out of their control,
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such as international monetary tightening (BNEF, 2023). In recent years, as ad-

vanced economies increased their borrowing rates, many EMDE had to follow suit,

worsening investment conditions (IEA, 2024c). Additionally, EMDE face significant

exposure to commodity prices, international supply chain disruptions, natural dis-

asters, and climate risks (BNEF, 2023). For example, the pandemic left over 50

countries among EMDE - specially low-income ones, which are the most vulnerable

to climate change - with a highly-challenging fiscal scenario, unable to raise funds

for the energy transition (JAIN, 2023).

Higher country-related risks in EMDE also limits their access to international

capital markets. In fact, 74% of low-to-medium income countries have a sovereign

risk rating of B+ or lower, also referred to as highly speculative, from credit agencies

(WEF, 2024). (JAIN, 2023) finds that this is particularly evident in the green

bonds market - thematic bonds with proceeds destined exclusively for projects with

environmental benefits -, in which EMDE account for less than 6% of the total green

bonds issued so far, and 1% when accounting for bonds denominated in local EMDE

currencies. Although there are other obstacles to access the green bond market, such

as taxonomy complexities and high costs, exchange rate risks are the main factor

behind the lack of participation of EMDE in this market, especially those issued in

local EMDE currencies.

(IEA, 2023c) finds that restrictions on foreign direct investment (FDI) and high
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local content requirements can also drive up the cost of capital, as EMDE impose

some of the most restrictive conditions on FDI globally. Not only is FDI a crucial

source of investment, but also an opportunity for technology transfers. Therefore,

poorly designed local content requirements and excessively restrictive FDI rules can

be counter productive, increasing costs and reducing investments.

Furthermore, access to competitive lending in local EMDE currency can be lim-

ited due to currency risks, which includes restrictions on currency repatriation and

exchange rate volatility (IEA, 2024c). This leads investors to reduce their exposure

to currency volatility by adopting hedging mechanisms, which drive up financing

costs. At the same time, domestic EMDE financial markets can face strength and

stability limitations, such as information gaps, lack of scale, and credit risk, which

lead to high local currency financing rates (IEA, 2024c).

Micro risk

Meanwhile, micro risk accounts for the sector- and project-specific risks of clean

energy projects. These include a wide variety of factors related to government

effectiveness, how well energy-sector regulations are designed and implemented, as

well as the administration of state-owned enterprises (BNEF, 2023).

The lack of strategies coupled with clear pathways and targets in the energy

sector leads to weak project pipelines. This lowers the chance of global private in-

vestors entering clean energy markets in EMDE, and implies that investable projects

available might lack scale, due to the high risk of the country’s project pipeline not

materializing (SONGWE et al., 2022). This can be further amplified by weak energy

sector institutions, which leads to regulatory uncertainties and a lack of long-term

energy and grid planning (BNEF, 2023). Potential disruptions also arise when ac-

counting for the effectiveness of EMDE institutions which can affect key steps of

clean energy projects, such as land acquisition, environmental impact assessment

and establishing interconnections. Lengthy and unreliable licensing and permitting

processes drives up the cost of capital of clean energy projects as they can lead to

significant delays (BNEF, 2023).

Payment-related risks are also common in EMDE, due to operational inefficien-



cies in the energy sector, the revenue nature of clean energy projects, as well as

debt sustainability issues in state-owned utilities, which are commonly the offtakers

of clean energy projects in these countries ((IEA, 2024c). The lack of transmission

capacity and adequate planning can also lead to curtailment - a deliberate reduction

in output below what could have been produced to balance energy supply and de-

mand or due to transmission constraints -, leaving renewable energy plants unable

to sell generated power (IEA, 2023c). Additionally, clean energy projects are often

financed in developed country currencies - such as the United States Dollar - while

revenues are in local EMDE currencies, which leads to a currency mismatch that is

exacerbated by the high macro risks discussed previously (SONGWE et al., 2022).

Given the high payment-related risks in EMDE clean energy projects, investors

might require mechanisms, such as sovereign or multilateral guarantees for project

offtakes, to hedge against them (IEA, 2023c). However, an absence of simple, easy

to access and fit-for-purpose mitigation instruments hinders investments (SONGWE

et al., 2022). In addition, the usage of public resources to fund these mechanisms

can increase the exposure of EMDE to international financial risks and balance of

payment vulnerabilities (PRASAD et al., 2022). At the same time, incentive struc-

tures from multilateral development banks (MDBs) can crowd out private capital

instead of mobilizing it (SONGWE et al., 2022).

Moreover, investors’ perceived investment risks in EMDE is often higher than

the realized risk of projects (BHATTACHARYA et al., 2024). This is mainly due

to issues related to data availability, as many EMDE are not well integrated to

international financial markets. The absence of information about previous projects,

such as project performance and credit information, often means investors often

cannot accurately estimate project risk, which can lead to overestimation and an

overall higher perceived risk for clean energy projects in EMDE (SONGWE et al.,

2022).

Overall, higher macro and micro risks amplify financing costs for clean energy

projects in EMDE, which significantly affects their attractiveness, slowing the pace

of the energy transition in these countries. This leads investments to flow increas-

ingly towards advanced economies and risks locking in fossil fuel technologies, which
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would lead to higher global emissions and potentially stranded assets as advanced

economies and China continue to decarbonize (IEA, 2024d). Therfore, given the

reasons discussed in the previous chapters, policies, de-risking mechanisms and in-

novative financing mechanisms must be put in place for these projects to become

viable and, ultimately, to scale financing for the energy transition and ensure the

sustainable development of EMDE.



4 Scaling up financing

As previously discussed, the cost of capital in EMDE is affected by higher real

and perceived risks, which has concentrated clean energy investment in advanced

economies. Therefore, reducing the cost of capital in these countries is key to scale

financing, which requires a combination of policies and innovative measures at the

international and country levels (BHATTACHARYA et al., 2024). Significant im-

provements in the domestic macroeconomic environment, coupled with de-risking

and financing mechanisms are crucial to better the attractiveness of projects and

unlock a larger share of private investment for the energy transition in EMDE (IEA,

2024c). These initiatives can be divided into two main pillars: policy measures and

de-risking tools (WEF, 2024).

Policy measures

The public sector plays a key role in creating an enabling investment environment

and funding clean energy (BHATTACHARYA et al., 2024). This can be achieved

through clear policies and robust regulatory frameworks that promote a stable busi-

ness environment on the long term, in which investor confidence is secured, as well

as efforts to boost public resources.

Overall, policies to scale financing for the energy transition can be divided into

three groups: fiscal policy and national strategy, monetary and exchange rate policy,

and sectoral policies (BNEF, 2023).

1. Fiscal policy and national strategy

National development strategies should be closely aligned with climate and

energy transition goals, providing a clear direction for investments (BHAT-

TACHARYA et al., 2024). Additionally, long-term climate strategies, such as

Nationally Determined Contributions (NDCs) are a crucial baseline to drive

clean energy investments. They provide investors with long-term, credible

national goals, such as GHG reduction targets, as well as renewable energy

deployment and energy efficiency targets (BNEF, 2023). These strategies and
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goals must be clearly translated into investment plans and project pipelines,

supported by strong policies (BHATTACHARYA et al., 2024).

Country platforms have been gaining momentum as a way to mobilize re-

sources for and implement national energy transition strategies (BHATTACHARYA

et al., 2024). These country-led coordinated initiatives pool strategic transi-

tion projects into a single investment platform to more easily match them with

financing sources, ranging from domestic and international private capital to

development finance institutions (DFIs) (BHATTACHARYA et al., 2024). In

October 2024, Brazil launched the Brazil Climate and Ecological Transforma-

tion Investment Platform (BIP), with seven initial projects covering sectors

such as energy, industry and nature-based solutions, totaling US$ 10.8 billion

in potential investments. To be selected, projects must be aligned with several

country decarbonization and development goals, which provides investors look-

ing to invest in the country’s energy transition with reliable options (GFANZ,

2024).

When it comes to fiscal policy, disciplined government spending and pub-

lic sector debt sustainability are crucial, as many EMDE are already highly

indebted (BNEF, 2023). Additionally, the energy transition offers EMDE

governments an opportunity to raise resources for clean energy by phasing-

out inefficient fossil fuel subsidies and introducing carbon pricing mechanisms

(BHATTACHARYA et al., 2022). Coupling fiscal and carbon budgeting by

aligning long-term climate strategies with fiscal frameworks can be a critical

source of confidence for clean energy investments (BNEF, 2023). However,

progress has been limited so far.

At COP28 nearly 200 countries committed to ”phasing-out inefficient fossil

fuel subsidies that do not address energy poverty or just transitions, as soon

as possible” (UNFCCC, 2024b). Broadly, this means optimizing fossil fuel

taxation to maximize economic growth with the least GHG emissions by re-

ducing subsidies for fossil fuel consumption where more competitively priced

alternatives exist (BNEF, 2023), but no progress has been made on a global

consensus of what ”inefficient subsidies” entails or a framework to phase them

out. Additionally, the adoption of carbon pricing mechanisms - emissions trad-



ing schemes (ETS) or a carbon tax - has remained stagnated in the past two

years, covering around 24% of global emissions (World Bank, 2024), while fis-

cal support for fossil fuels via subsidies averaged around US$ 630 billion per

year from 2010-2019 and reached over US$ 1.5 trillion in 2022 driven by the

energy crisis (Fossil Fuel Subsidy Tracker, 2024).

2. Monetary and exchange rate policies

According to (BNEF, 2023), improving the overall macroeconomic environ-

ment in EMDE, by managing domestic inflation, interest rates and currency

fluctuations is an important factor to mobilize private investment for clean

energy in EMDE. First, stable and credible monetary policy via an indepen-

dent Central Bank is key. Against this backdrop, establishing a different cost

of capital for priority sectors could be a possible lever to boost investments.

In practice, this is can be done by DFIs via concessional loans. In Brazil, the

national development bank (BNDES) has played a key role in providing below

market rate financing to kickstart the country’s clean energy sector (IRENA,

2024a). Still, Central Banks could also directly provide lower cost debt for

clean energy projects (BNEF, 2023). This is being considered by the Reserve

Bank of India as part of a wider set of measures to boost clean energy growth

in the country (BNEF, 2023). Meanwhile, the Bank of Japan has auctioned

zero-interest green loans to fund research and development for climate change

mitigation solutions as part of the country’s green transformation plan (CBI,

2024).

Tackling currency risk is also crucial to lower the cost of capital in EMDE. The

most commonly used currency hedging mechanisms in EMDE are portfolio di-

versification, currency swaps, and forward contracts, but the viability of these

instruments varies between EMDE income brackets (IEA, 2024c). Hedging

mechanisms are mostly limited to more developed EMDE, which tend to have

more liquid currencies, enabling commercial providers of these instruments, as

well as export credit agencies, to operate. For low-income countries expand-

ing the Currency Exchange Fund (TCX) - a global currency hedging facility

for emerging and frontier currencies - presents the most significant opportu-

nity, despite limitations related to costs and familiarity outside DFIs (BNEF,
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2023). Still, expanding currency hedging mechanisms is challenging and costly.

Therefore, the most viable and long-term solution to reduce currency risk in

EMDE is developing domestic financial markets and their capacity to finance

clean energy assets in local currency, lowering dependence on foreign curren-

cies (IEA, 2024c).

In general, there is a correlation between levels of private climate finance mo-

bilized, financial system development and country income level (TASKIN et

al., 2024). Therefore, along with the improvement of macroeconomic condi-

tions, it is crucial to develop domestic financial and capital markets, as well

as reducing barriers to transactions and international capital flows (BNEF,

2023). This requires support from institutions, such as the Central Bank and

the finance ministry to facilitate overall economic activity. MDBs also play

an important role - via credit lines and guarantees - by enabling domestic

financial institutions to increase lending volumes, reduce lending costs and

improve flexibility to provide loans that suit the revenue structure of clean

energy projects (BNEF, 2023).

Finally, institutions are key to fostering a stable investment environment and

sustainable economic development (ACEMOGLU et al., 2001). Therefore,

sustained political and institutional reforms should address concerns over the

rule of law, property rights and the sanctity of contracts by strengthening

governance and transparency (IEA, 2024c).

3. Sectoral policies

Sectoral policies include measures that promote overall international private

investment, such as the equal treatment of foreign and domestic companies

by recalibrating and/or lifting restrictions in foreign direct investment (FDI),

local content requirements and capital repatriation (BNEF, 2023). Addition-

ally, ensuring regulatory certainty and efficiency by guaranteeing the sanctity

of contracts, facilitating patenting of clean energy technologies, as well as

streamlining property registration (IEA, 2024d).

Looking at the energy sector, the first step towards providing an enabling

investment environment for clean energy is setting sectoral targets, including
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capacity deployment targets and GHG emissions reduction goals (IEA, 2024d).

Governments can also set up regulatory standards for existing polluting tech-

nologies, such as fossil-based power plants and internal combustion engines.

Still, these must be coupled with specific policy levers to ensure concrete in-

centives are in place to accelerate investments in the energy transition (BNEF,

2023). Although clean energy policies have been increasing in EMDE, they

are still concentrated in higher-income countries (Figure 14). Effective data

collection and evaluation is also key for policymakers to monitor and evaluate

clean energy policies, as well as to establish robust plans and strategies for the

energy sector (IEA, 2024d).

According to (BNEF, 2023), when it comes to energy policy, auctions have

been the most effective measure to create and maintain a strong clean energy

project pipeline. At the same time, long-term power sector and power grid

planning, coupled with grid access guarantees for renewable power projects,

can enhance market predictability and ensure the consistent growth of clean

energy. Streamlining licensing and permitting of renewable energy projects

is also key to scale deployment, as the absence of these initiatives can lead

to generation curtailments on existing plants, grid bottlenecks and queues for

new projects to obtain grid access (IEA, 2023c).

The public sector can also set up incentives to level the playing field between

fossil and clean energy projects, such as tariff premiums, contract-for-difference

schemes, tax reliefs for renewables, net metering regulations and technology
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standards (WEF, 2024).

Still, implementing national strategies and policies as well as reforming fis-

cal, monetary and exchange rate policies can be politically challenging tasks, with

medium- to long-term benefits (IEA, 2024c). Therefore, given the urgency of cli-

mate action, these measures should work in tandem with other short-term highly

impactful mechanisms that can be adopted and scaled more quickly, while the over-

all investment environment of EMDE improves in tandem (IEA, 2024d). On the

short term, there are a wide-variety of mechanisms that can be adopted to improve

the attractiveness of clean energy projects and scale investments.

De-risking mechanisms

Given the higher investment risk in EMDE, de-risking measures are essential to

boost investments. De-risking levers are needed when risks levels are too high to

attract private financial resources, requiring innovative tools to mitigate, transfer or

compensate risks, bring risk-adjusted returns to acceptable market-equivalent levels

and, therefore, to mobilize private financing for the energy transition in EMDE

(WEF, 2024).

One approach to de-risking is on the portfolio level. This can be done by bundling

projects to dilute individual project risks and increase the potential to attract in-

vestment demand (WEF, 2024).

Additionally, blended finance mechanisms are designed to deploy catalytic capital

from public or philanthropic sources to balance the risk-return profile of projects and

boost private sector investments (IEA, 2024c). These interventions must be tailored

and targeted to mobilize private-sector capital, instead of crowding out investment

opportunities (IEA, 2024d). The most common blended finance frameworks are eq-

uity funds and debt funds, which pool public, philanthropic, and private capital and

deploy it strategically to address specific risks and improve the financial viability of

projects (WEF, 2024). These frameworks often use layered structures, with public

or philanthropic capital absorbing higher risks to attract private investors by en-

hancing returns or reducing default probabilities (WEF, 2024).



Guarantees and insurances are also key enablers of private investment in EMDE.

These tools improve the attractiveness or projects by providing investors with as-

surances related to technology, political instability, regulatory changes and currency

fluctuations risks (IEA, 2023c). There are many existing mechanisms that de-risk

clean energy investments via guarantees and insurances, while governments, MDBs,

DFIs and export credit agencies (ECAs) play a key role in providing them (WEF,

2024). For example, national governments can provide sovereign guarantees, which

are formal assurances to underwrite financial liabilities to mitigate political instabil-

ity and defaults (WEF, 2024). Meanwhile, MDBs and ECAs can provide assurances

against political risks - such as expropriation, currency convertibility issues, and con-

flicts - and general export transactions and activities (IEA, 2023c). Additionally,

financial instruments such as liquidity facilities - which cover potential short-term

cash flow shortfalls - and convertible instruments - protects investors from early-

stage project risks by providing financial flexibility - are also potential levers (WEF,

2024).

To address currency risks, recent proposals have highlighted innovative finan-

cial mechanisms. Intermediary structures could issue hard currency bonds to at-

tract international investors while providing local currency financing to clean energy

projects in EMDE, taking on currency risk through hedging strategies supported by

MDBs and DFIs (JAIN, 2023). Similarly, a foreign exchange guarantee agency could

tackle excessive currency hedging costs, which are often driven by macro risk. This

agency would operate counter-cyclically, providing partial guarantees to stabilize

hedging costs (PERSAUD, 2023).

Furthermore, improving access to granular, reliable and comparable data is cru-

cial for investors to assess the risk profile of clean energy projects more accurately

(IEA, 2024d). This can be done by creating standardized datasets, that provide

information on project performance and credit rates, which can be shared and ac-

cessed by financial institutions to better assess the risks associated with clean energy

projects (SONGWE et al., 2022) (BHATTACHARYA et al., 2024).

Sources of capital
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Currently, half of all energy investments in EMDE comes from governments

or state-owned-enterprises, compared to 15% in advanced economies (IEA, 2024f).

But, since the COVID-19 pandemic, public debt has increased sharply and fiscal

deficits grown larger in EMDE (BHATTACHARYA et al., 2024). Around three

quarters of all EMDE have debt-to-GDP ratios of at least 75%, which, added to

the higher cost of financing government debt seen in these countries, leaves little

room for domestic public finance to expand (IEA, 2024f). At the same time, against

a backdrop of increasing extreme weather events, EMDE governments will need

to strengthen climate resilience and adaptation, while dealing with growing losses

and instability (UNEP, 2024a). This could place additional pressure on the already

constrained financial resources in EMDE, potentially limiting their capacity to fund

critical mitigation investments.

This means that EMDE are much less capable of disbursing public incentives to

clean energy technologies, while advanced economies have launched schemes such

as the Inflation Reduction Act in the United States - which destined around US$

370 billion in federal subsidies to clean energy technologies, driving over US$ 500

billion in investment announcements so far (Rhodium, 2024). This has left EMDE

unable to compete, further concentrating investment in rich countries. As previously

discussed, raising public funds while ensuring public debt sustainability can be sup-

ported by the coordination of fiscal strategy with climate goals, establishing carbon

pricing mechanisms and phasing out fossil fuel subsidies (BHATTACHARYA et al.,

2024).

Still, looking ahead, to achieve the necessary increase in clean energy invest-

ment in EMDE, international and domestic private capital must play a major role

(BHATTACHARYA et al., 2024). This means that, for private investments to reach

the scale needed, public, philanthropic and development finance - requiring below-

market returns - must absorb a significant amount of these risks to mobilize larger

shares of private capital (Figure 15) (BHATTACHARYA et al., 2024). In a 1.5°C

scenario, clean energy financing from DFIs in EMDE must grow seven times from

current levels by 2035 while annual concessional funding for the energy sector in

EMDE must triple to over US$ 115 billion by 2030 (IEA, 2024f).



Figure 15 – Source: IEA, Scaling up Private Finance for Clean Energy in EMDEs,
2023

A successful mobilization of private capital also requires significant collabora-

tion between governments, DFIs, and the private sector (BHATTACHARYA et al.,

2024). This means that DFIs must play a more proactive role in scaling clean energy

investments by providing policy support, capacity building and concessional capital

to de-risk clean energy projects, reduce the cost of capital and mobilize domestic

and international private capital (IEA, 2024d).

(IRENA, 2024a) shows how the alignment of financial mechanisms and energy

planning from the Energy Planning Office (EPE), the Ministry of Mines and En-

ergy (MME) and BNDES has been crucial for the development of the energy sec-

tor and the successful integration of renewables in Brazil. In fact, BNDES is the

world’s largest lender to renewable projects with over US$ 36 billion since 2004, the

equivalent of 81.6 GW of additional power capacity (65% of total power capacity

expansion in the same period). The development bank also provides below-market

financing and first-loss mechanisms which drive down the cost of capital of clean
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Figure 16 – Source: BNEF, Mobilizing Capital in and to Emerging Markets, 2024

energy projects in the country by around 3 percentage points (BNEF, 2023) (Figure

16). Additionally, EPE publishes detailed long-term energy plans, providing crucial

information on anticipated load growth, current energy projects, potential expan-

sion plans and transmission line developments - which in turn offer a transparent

and predictable environment for investors. This shows that countries can create an

enabling environment by coupling financial mechanisms, long-term energy planning

and climate goals.

Meanwhile, MDBs play a central role in scaling up financing for the energy in

EMDE, as they are a stable source of low-cost and long-term finance with ample ca-

pacity to mitigate risks (SONGWE et al., 2022). But, despite recent progress, their

contribution remains insufficient. In 2022, MDBs mobilized just US$ 17 billion in

private finance from US$ 80.6 billion in their own climate finance lending in EMDE,

reflecting a lack of cooperation with the private sector to tackling investment barriers

- especially in low income -, as their portfolio remains skewed towards public sector

financing (BHATTACHARYA et al., 2023). Therefore, increasing the involvement

of MDBs in the private sector through policy reforms, scaling and improving capital

deployment, expanding risk-sharing mechanisms, mobilizing larger shares of private

finance, and engaging more closely and efficiently with countries to support market

development initiatives is key (SONGWE et al., 2022) (WEF, 2024).

At the same time, more than half of the US$ 1.6 trillion in annual financing for the

energy transition in EMDE needed in a 1.5°C scenario must be sourced domestically.



This creates a dilemma for EMDE, given the urgency of investing climate mitigation

and adaptation, while managing public debt and fiscal budgets is crucial to preserve

creditworthiness, and therefore attract investment (BHATTACHARYA et al., 2024).

Developing a pipeline of clean energy projects with stable financial returns could

tackle this by improving creditworthiness even if indebtedness increases (BHAT-

TACHARYA et al., 2024). To achieve this, improving EMDE access to low-cost

and long-term financing, as well as international cooperation for capacity building,

technical assistance and long-term energy planning is key (BHATTACHARYA et al.,

2024). There is approximately US$ 17 trillion of domestic financial capital, made up

of household savings, pension capital, and corporate and local bank finance available

in EMDE, making it a crucial opportunity to leverage the stable nature of renewable

energy projects’ financial returns (IEA, 2024c).

Destination of resources

To ensure a successful scale up in financing for the energy transition in EMDE,

policies and mechanisms must be deployed effectively. It is crucial to understand the

risk profile of each country and clean energy project in order to identify an optimal

solution and ensure initiatives are clearly targeted and fit for purpose. The IEA,

in partnership with Brazil’s G20 presidency, developed the following framework to

assess the level of support a project requires defined by both technology and country

risk (IEA, 2024d)(Figure 17).

1. Privately led

Privately led investments account for 40% of annual clean energy investments

in EMDE in the IEA’s net zero scenario by 2035, the equivalent of US$ 720

billion. These consist of low risk, mature technologies in established markets,

which means that only limited interventions to attract new sources of capital

are needed, especially from institutional investors and domestic retail investors.

Attracting retail investors provides an opportunity for diversification for both

households (source of investment) and developers (source of finance), and can

be done by providing fiscal incentives to debt associated with clean energy

projects. Meanwhile, tapping into institutional investors, such as sovereign
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Figure 17 – Source: IEA, Roadmap to Increase Investment in Clean Energy in De-
veloping Countries, 2024

wealth funds and pension funds, can increase market liquidity and domestic

currency financing, though it requires significant support from DFIs to estab-

lish more attractive structures.

2. Facilitated interventions

Investments that require facilitated interventions imply some level of risk mit-

igation, accounting for around 50% of annual clean energy investments in

EMDE in the IEA’s net zero scenario by 2035, or US$ 900 billion. They

consist of mature technologies entering new EMDE markets - which requires

de-risking, especially for the first projects - or EMDE with low creditworthi-

ness, as well as emerging technologies in low-risk EMDE.

In both cases, collaboration between the public and private sectors is key.

When it comes to the former, increasing the role of DFIs in providing conces-

sional finance, improving business models, increasing the availability of risk

mitigation mechanisms, and expanding finance sources are all potential mea-

sures to scale financing. For the latter, governments, DFIs and philanthropies

must provide concessional finance (below market rate or longer return peri-

ods), as privately-financed emerging clean technology projects carry significant

risk due to limited track records and longer lead times.



3. Publicly driven

Publicly driven investments represent 6% of annual clean energy investments

in EMDE in the IEA’s net zero scenario by 2035, the equivalent of US$ 100

billion. These include include projects in least developed low-income countries,

often emerging from or involved in conflicts, as well as nascent technologies. In

this case, bridging the finance gap consists of providing low-cost debt for initial

clean energy projects, especially off-grid projects aimed at increasing access to

clean electricity in high-risk EMDE. On the other hand, supporting first-of-a-

kind projects involving nascent technologies in EMDE requires coordination

between governments and DFIs to provide first loss guarantees or grants to

reduce risk.



5 Conclusion

The urgency of climate change poses a clear incentive to scale financing for the en-

ergy transition in EMDE. From both an environmental and economic perspective,

it is clear that a successful mitigation of climate change is adjacent to a more sus-

tainable and equitable pathway for economic development in EMDE - which implies

accelerating the energy transition towards low-carbon sources in these countries.

Renewable power is now cheaper than fossil fuel alternatives in most countries,

and technological advancements are bringing many low-carbon solutions in hard-

to-abate sectors closer to commercial viability. However, EMDE have captured a

disproportionate share of clean energy investments so far, and risk being locked in

to high emissions fossil fuel technologies as the energy transition moves forward in

advanced economies. To solve this, the risks driving up the cost of capital and

hindering investments in EMDE must be identified and tackled.

It is important to acknowledge that investment conditions in EMDE are not

favorable and must improve, which depends to a large extent on EMDE-led efforts

regarding macroeconomic stability, policy certainty and effectiveness, data reliabil-

ity, as well strong institutional capacity and governance. Making improvements in

these areas is important to ensure a stable and transparent business environment,

for both domestic and foreign companies, on the long term.

This must work in tandem with ambitious and innovative de-risking solutions

in the short term. These mechanisms have already been successfully deployed to

mobilize private capital in clean energy in many EMDE. Still, a much stronger effort

is needed to scale and replicate these solutions across countries in order to achieve

climate goals, which requires enhanced international cooperation and coordination

governments, MDBs, DFIs, and the private sector.

In conclusion, scaling up financing for the energy transition EMDE is a global

effort in the economic interest of all countries, given the disastrous consequences if

humanity does not succeed in reducing GHG emissions to a 1.5°C pathway. Although



it is a monumental task and current efforts are falling short, the combination of tech-

nological advancements, improved investment conditions in EMDE and a focused

large scale deployment of de-risking mechanisms provide an optimistic pathway to

increase investment in the energy transition in EMDE and ensure a more sustainable

future for all.
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⟨https://www.bruegel.org/policy-brief/economic-case-climate-finance-scale⟩.

BURKE, M.; DAVIS, W. M.; DIFFENBAUGH, N. S. Large potential reduction in
economic damages under un mitigation targets. Nature, v. 557, n. 7706, p. 549–553,
2018.

https://assets.aon.com/-/media/files/aon/reports/2024/climate-and-catastrophe-insights-report.pdf
https://assets.aon.com/-/media/files/aon/reports/2024/climate-and-catastrophe-insights-report.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/05/Financing-the-big-investment-push-in-emerging-markets-and-developing-economies-for-sustainable-resilient-and-inclusive-recovery-and-growth-1.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/05/Financing-the-big-investment-push-in-emerging-markets-and-developing-economies-for-sustainable-resilient-and-inclusive-recovery-and-growth-1.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2022/05/Financing-the-big-investment-push-in-emerging-markets-and-developing-economies-for-sustainable-resilient-and-inclusive-recovery-and-growth-1.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2023/11/A-Climate-Finance-Framework-IHLEG-Report-2-SUMMARY.pdf.
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2023/11/A-Climate-Finance-Framework-IHLEG-Report-2-SUMMARY.pdf.
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2024/11/Raising-ambition-and-accelerating-delivery-of-climate-finance_Third-IHLEG-report.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2024/11/Raising-ambition-and-accelerating-delivery-of-climate-finance_Third-IHLEG-report.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2024/11/Raising-ambition-and-accelerating-delivery-of-climate-finance_Third-IHLEG-report.pdf
https://assets.bbhub.io/professional/sites/24/Mobilizing-Capital-in-and-to-EMDEs.pdf
https://assets.bbhub.io/professional/sites/24/Mobilizing-Capital-in-and-to-EMDEs.pdf
https://www.bruegel.org/policy-brief/economic-case-climate-finance-scale


CAESAR, L. et al. Planetary Health Check Report 2024. Potsdam, Germany:
Potsdam Institute for Climate Impact Research, 2024. Dispońıvel em:
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ergy Agency, 2024. Dispońıvel em: ⟨https://www.iea.org/reports/
energy-technology-perspectives-2024⟩.

IEA. From Taking Stock to Taking Action: World Energy Outlook Special
Report. Paris: International Energy Agency, 2024. Dispońıvel em: ⟨https:
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Dispońıvel em: ⟨https://www.iea.org/reports/reducing-the-cost-of-capital⟩.

IEA. Roadmap to Increase Investment in Clean Energy in De-
veloping Countries: An Initiative by the G20 Brazil Presidency.
Paris: International Energy Agency, 2024. Dispońıvel em: ⟨https:
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⟨https://www.imf.org/en/Publications/staff-climate-notes/Issues/2022/07/26/
Mobilizing-Private-Climate-Financing-in-Emerging-Market-and-Developing-Economies-520585⟩.

Rhodium. Clean Investment Monitor Q3 2024 Update. Rhodium Group,
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