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Abstract

In recent years, climate change has become a major concern. Indeed, numerous global
agreements have been adopted to reduce CO2 emissions, the main greenhouse gas responsible
for global warming. However, while reduction targets are well established, emissions are quite
unevenly distributed. Africa, as a very minor emitter, is particularly vulnerable to the

consequences.

On the same continent, many initiatives are being undertaken to meet the Paris Agreement
targets by 2030. Through climate finance, some countries are receiving funds or accessing
various types of financing that enable them to develop projects aimed at mitigating the effects
of climate change or improving adaptation, notably by investing in renewable energy.
However, although the funding received is significant for the beneficiary countries, its
distribution across the continent is highly inequitable, despite a considerable energy potential.

This study aims to analyse, using a quantitative approach with linear regression models, the
impact of climate finance invested in renewable energy in Africa on both CO2 emission
reductions and the continent's economic development. The goal is to understand to what
extent climate finance in renewables can mitigate the effects of global warming while
transforming Africa's energy potential into tangible economic benefits.
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1. Introduction

1.  Context of the study

Africa is particularly vulnerable to the impacts of climate change. Despite contributing very
little to global greenhouse gas emissions (Statista, 2023), the continent is disproportionately
affected by these effects. Several sectors, particularly agriculture, which is crucial for the
livelihood of many populations, are severely impacted by changing weather conditions,
especially extreme and unpredictable ones (Agence Frangaise de développement [AFD],
2023). These challenges make it difficult for countries to adapt without adequate resources
(Meattle, Balm, Dobrovich, & Guzman, 2022a).

Climate finance, defined as local, national, or international financial flows intended to fund
projects that aim to mitigate or adapt to the impacts of climate change (United Nations
Framework Convention on Climate Change [UNFCCC], n.d.-a), emerges as a key concept to
help African countries face these challenges (Meattle et al., 2022a). The continent also
possesses significant energy potential, particularly in renewable energy, which could be
harnessed to achieve their Nationally Determined Contributions (NDCs) and the goals of the
Paris Agreement (International Renewable Energy Agency and African Development Bank
[IRENA & AfDB], 2022).

2. Problem statement

While climate finance appears to be a crucial concept for achieving the goals that African
countries have committed to, it also seems to be quite limited, which poses obstacles to
meeting these commitments. Indeed, despite significant energy potential in terms of
renewable energy, the continent as a whole struggles to attract sufficient funding (Meattle et
al., 2022a). Furthermore, the available funds are often poorly distributed, leaving the most
vulnerable countries without the resources needed to invest in sustainable solutions (Meattle
et al., 2022b). Therefore, the aim of this study is to analyze the impact of the funding received
by certain African countries and their investment in renewable energy, focusing on two main

aspects:

1. The fight against climate change through the reduction of carbon dioxide (CO2)
emissions.

2. The economic development of the recipient countries.

The study aims to evaluate the impact of investments in renewable energy funded by climate
finance on economic development and CO2 emissions in Africa. We seek to understand to
what extent these investments can mitigate the effects of climate change and how well these
efforts align with the objectives of international agreements. Although Africa's energy
potential is huge, hundreds of millions of Africans still lack access to electricity, raising the

question of whether investments in sustainable energy can truly transform this potential into



tangible economic benefits. The goal is to demonstrate, potentially and optimally, that these
investments can have positive impacts on CO2 emissions and economic development. By
attempting to prove the effectiveness of these investments, we hope to encourage increased
financial assistance to these nations in need, while emphasizing the essential role of both

public and private sectors in this process.

3.  Methodology

The study is divided into several parts, each aiming to address a specific aspect of the issue:

the introduction, the theoretical and quantitative sections, and the conclusion.

The introduction aims to present the context of the study, the motivations behind choosing this
topic, the issue being addressed, the organisation of the research, and finally, the difficulties
encountered.

The second part, which constitutes the literature review, includes several chapters: an
introduction to the context of climate change in Africa, an exploration of climate finance and
its tools, and an overview of the renewable energy sector. The latter includes an analysis of
the climate finance received by the sector. For the sections on climate finance and renewable
energy, comparisons are drawn between global dynamics and those specific to Africa. Finally,
the literature review concludes with an in-depth analysis of the case of Morocco, aiming to
explore the mechanisms implemented in the renewable energy sector, the received funding, as
well as existing projects and their observable impacts on CO2 emissions and the country’s

economic development.

The quantitative section is the core of this thesis, as it includes performing multiple linear
regressions based on econometric models and analysing their results. Chapter 6 presents our
data, explains their collection and preparation, and details the statistical tests used as well as
the theory underlying multiple linear regression. Chapter 7 discusses the results of our
analyses, while Chapter 8 focuses on testing the hypothesis, highlighting the limitations of

the study, and offering recommendations.

Finally, the conclusion provides a summary of the research and its results, while presenting

our personal opinion on the issues addressed.

4. Difficulties encountered

During the completion of this work, several difficulties were encountered. These concerned
mainly the availability of data as well as their temporality, due to the relatively recent nature
of the topic of climate change. Additionally, it is important to consider that our results might
be biased by unobservable variables that are not constant over time, and that the dependent
variable chosen to represent the economic development of countries (i.e., GDP) may not
capture all the important dimensions necessary to illustrate this factor. Finally, we would like

to mention that the selection of countries for our panel data focuses on those with significant



investments in renewable energy and greater utilisation of climate finance mechanisms
compared to most countries in Africa. Therefore, the sample does not reflect the entire
continent but aims to demonstrate the potential of renewable energy financing when extended

to other countries.



1I. Literature Review

Chapter 1: Africa’s global warming context

1.1. Area covered

For the purposes of this report, the term “Africa” refers to the African continent as a whole,
encompassing all 55 member countries. The analysis of climate finance and renewable energy
sector in this region will therefore be based on data on a continental scale to provide a global
perspective on the challenges and obstacles to which Africa is facing in general. However, in
some cases, more targeted information may be provided on individual countries (African
Union, n.d.).

1.2. Minimum contribution for maximum impact

1.2.1. Africa’s greenhouse gas emissions

Between 2000 and 2021, CO2 emissions in Africa varied between 3.4% and 3.9% of global
emissions (Statista, 2023). In 2021, the amount of CO2 emitted in Africa was around fourteen
times less than that emitted by the Asia-Pacific region in the same year (Statista, 2024).
Worldwide, more than half of all emissions come from China, India and the United States
only (Global Carbon Atlas, 2023).

In terms of sectors and activities, Africa's emissions are primarily due to the combustion of
fossil fuels such as oil, coal and natural gas, particularly for electricity production. Industry
and transportation also account for a significant portion of the continent's emissions
(International Energy Agency [IEA], n.d.-a). At the end of COP27, it emerged that the main
sources of these emissions were also due to deforestation and poor land-use practices (African
Development Bank [AfDB], 2022).

Africa's emissions can be largely attributed to a few key countries. Chief among these is
South Africa, the country with the highest per capita emissions on the continent (IEA, n.d.-a).
South Africa’s emissions are due mainly to its heavy dependence on coal. Additionally, since
2024, Libya has been Africa's leading oil producer (Pellissier, 2024), resulting in significant
CO2 emissions from this activity. Conversely, the countries with the lowest emissions are the
Democratic Republic of Congo, Somalia and the Central African Republic (AJLabs, 2023).

1.2.2. The reasons for its vulnerability

According to Edmond Totin, an Intergovernmental Panel on Climate Change (IPCC)! expert
and coordinator, the major source of Africa's vulnerability to climate change is its lack of
adaptation and resilience. On the one hand, the effects of climate change are having a direct

1 “The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for assessing the science
related to climate change.”, according to the [IPCC organisation itself.



impact on agriculture, which is a very important sector for the continent. However, for years
now, harvests have been declining because Africans do not have the capacity or the means to
adapt to these changes. On the other hand, diseases such as malaria are appearing in regions
where they have never been seen before, regions that do not always provide medical centres
adapted to this type of pathology or able to deal efficiently with the situation, with the result
that those affected cannot be properly treated. Mr Totin also raised the issue of infrastructure,
explaining that if many countries suffer from floods, this is often because the drainage

systems are not adapted or not well maintained (Hutton, 2022).

1.2.3. Direct impacts on the continent and its population

According to the French Development Agency (AFD), the continent is warming faster than
the global average and this is already having a number of consequences. These include an
increase in high temperatures and in the frequency and duration of heatwaves, a drop in
rainfall, a decline in flora, fauna and ecosystems, an increase in tree and coral mortality, as

well as a significant reduction in economic growth.

In North Africa, temperatures could rise by 4°C in summer and 2.5°C in winter by 2100.
Moreover, from +2.7°C (i.e. potentially in 2060), the flow of rivers in this region could fall by
more than 30%. In West Africa, the number of days per year with temperatures above 40.6°C
could rise from 60 days today to 196 days, or more than half the year. If global temperatures
reach +4.4°C, the number of days with potentially lethal heat conditions could rise to between
250 and 350 days a year, with irreversible repercussions for excess mortality, agriculture,
healthcare systems and economic growth.

Another major consequence is the rise in sea levels. By 2100, sea levels could have risen by
30 centimetres at best, or one metre at worst. This would lead to very high risks of erosion,
saline intrusion into freshwater or even groundwater, more severe flooding and, above all,

possible submersions.

Finally, global warming will also lead to changes in ecosystems. In this case, several sectors,
such as agriculture, fishing and livestock farming, will be affected. Many terrestrial and
marine species are also doomed to disappear because of climatic conditions incompatible with
their own survival. In addition, most of the coral on the eastern coast would be destroyed.
AFD strongly believes that these impacts are underestimated, as they do not take into account
the interactions between species, which could be vital for some of them and therefore lead to
the extinction of many more (AFD, 2023).



Chapter 2: Climate Finance

2.1. Definition

According to the United Nations Framework Convention on Climate Change (UNFCCC) and
to the United Nations Development Programme (UNDP), climate finance is local, national or
international, bilateral or multilateral financing provided by either public or private sources. It
includes a range of financial instruments such as grants, donations, green bonds,
shareholdings, debt swaps and guarantees. The aim of these resources is to combat climate
change by mitigating it, by trying to promote adaptation and also by strengthening the
resilience of certain countries or regions to its impact (UNFCCC, n.d.-a).

Whereas a bilateral fund refers to a fund set up by one organisation or government to provide
financial assistance to another institution for a clearly defined purpose (in this case, for
projects to address global warming), a multilateral fund is set up by several countries or by an
organisation grouping together several countries, such as the United Nations. Multilateral
funds make it possible to support a larger majority of regions and/or countries, depending on
the goal being promoted (Rawal, n.d.).

Multilateral funds providing aid to developing countries include among others the Green
Climate Fund (GCF) and the Global Environment Facility, which will be presented later in
this report (UNFCCC, n. d.-a).

Climate finance is a key element in the fight against global warming, as it enables countries to
finance the objectives of the Paris Agreement, and thus to move towards a low-carbon
economy (United Nations Development Programme Climate Promise [UNDP Climate
Promise], 2023a). According to the Organisation for Economic Co-operation and
Development (OECD), the World Bank and the United Nations Environment (2018), USD 6.9

trillion a year is needed until 2030 to meet the current objectives.

In this context, it is important to understand that climate finance falls within a broader
framework of financial categories. It is therefore essential to make a distinction between
Sustainable, Green and Climate finance. Sustainable finance encompasses all financial
methods that consider social, economic, environmental and governmental concerns, while
green finance only considers the environmental aspect. In contrast, climate finance is a subset
of green finance that is reserved exclusively for initiatives that directly contribute to global
warming adaptation or mitigation and to strengthening resilience. Climate finance is therefore
a sub-entity of green finance, which is itself a sub-entity of sustainable finance. Appendix 1
contains a classification chart which shows the differences between the various types of
finance (Forstater, M., & Zhang, N. N., 2016).



2.2. International Climate Agreements and Regulatory Policies

In 1987, the Montreal Protocol was negotiated and ratified by all 197 United Nations member
states. The aim of this agreement was to protect the ozone layer by banning the production
and consumption of substances that damage it, such as chlorofluorocarbons. The protocol
came into force in 1989 (European Union law, 2019). To date, 99% of these substances have
been destroyed thanks to this protocol (Maizland, 2023).

In 1972, the United Nations Conference on the Human Environment was held in Stockholm,
where the United Nations Environment Programme (UNEP) was established. This conference
was among the first to highlight the environment as a major global issue, producing several
action plans and declarations aimed at promoting more rational environmental management
(Chasek, 2020).

In 1992, one of the most important Earth Summits took place in Rio de Janeiro. This
conference resulted in a number of climate change agreements, including the UNFCCC
(Maizland, 2019).

In 1995, the first Conference of the Parties (COP) was held in Berlin, bringing together the
States that had signed the UNFCCC for annual meetings (UNFCCC, n.d.-b).

In 1997, COP3 was held in Kyoto, Japan, and gave rise to one significant Climate Treaty. The
Kyoto Protocol requires countries to take measures to reduce their greenhouse gas (GHG)
emissions to a level equal to or lower than their 1990 levels. However, the treaty does not
require developing countries such as India and China to comply with these measures and the
USA has never even ratified the Protocol (Maizland, 2019). It also gave rise to the carbon

market, which will be discussed in a later section (Maizland, 2023).

In 2015, 196 countries signed the Paris Agreement during COP21, which was held in the
French capital. Experts consider it to be one of the most important climate agreements ever
concluded. The primary objective of this agreement is to keep global temperatures below
+2°C. To achieve this, it requires the 196 countries (emerging or not) to set themselves targets
for greenhouse gas emissions, known as Nationally Determined Contributions (NDCs)
(Maizland, 2019). Another objective of this agreement is to be climate or carbon neutral,
which means that the amount of GHG emitted must be equal to the amount of GHG absorbed.
Ultimately, only three countries are not officially part of the agreement: Iran, Libya and
Yemen (Maizland, 2023).

2.3. Climate finance architecture

2.3.1. Local, National vs Trans-National financing

Funding for climate change can come from national, international, or local sources. Local

climate assets, municipal government funding or money for local climate adaption are



examples of local financing. National funds come from national banks or the national
government. Lastly, Trans-National financing refers to international financial sources or
global climate financing organisations such as the UNFCCC's funds, for example (Africa
Policy Research Institute, 2022).

2.3.2. Public financing
2.3.2.1. Multilateral

Organisations like the Multilateral Development Banks (MDBs) and other international funds
given to developing nations in the form of grants, loans or equity investments are examples of
multilateral public funds. Developed countries' financial involvement in multilateral entities is
also included (Africa Policy Research Institute, 2022).

I11. Organisations

The International Monetary Fund (IMF) is a global financial organisation with 190
member countries. Its main goals are to provide economic advice and financial support
through loans and assistance (International Monetary Fund [IMF], 2022a). While combating
climate change is not its primary mission, the IMF recognises its role in helping members
address this issue. To this end, it has introduced several initiatives, such as offering tools and
training for incorporating climate challenges into national strategies. It also established the
Resilience and Sustainability Trust (RST) to provide affordable long-term financing for
climate resilience and other external shocks, such as pandemics. In 2022, Barbados became
the first country to receive RST support, amounting to USD 183 million (IMF, 2022b).

Established in 2008, the Climate Investment Funds (CIF) is a global multilateral financial
partnership designed to provide competitive financing to low- and middle-income countries to
address their current and future climate-related needs. CIF collaborates with some MDBs,
such as the African Development Bank, to offer financial resources and expertise for large-
scale projects through two main funds: the Strategic Climate Fund (SCF) and the Clean
Technology Fund (CTF) (AfDB, 2024).

The World Bank (WB) was founded after World War Il as the International Bank for
Reconstruction and Development (IBRD). Today, the World Bank is owned by 187 countries
and comprises five institutions, each with its assigned objectives, collectively known as the
World Bank Group. In the realm of climate financing, the organisation is a pioneer among
developing countries. By 2021, it had allocated USD 26 billion for climate-related initiatives.
The World Bank has also developed various mechanisms and instruments to assist countries

in combating climate change (World Bank Group, 2012). Here are a few of these :

(1) Concessional Financing: This refers to a form of financing that offers low-interest (and

often long-term) loans, enabling emerging countries to receive financial support for
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projects aimed at enhancing their resilience to and adaptation to global warming (World
Bank Group, 2021a).

Emissions Reductions Payment Agreements (ERPA): ERPAs are contractual
agreements signed between the World Bank Group and a government or company in a
developing country, which present a project aimed at reducing the country's carbon
emissions. After being measured, these emissions are turned into carbon credits (one
carbon credit is equivalent to one tonne of CO2, which can either be sold if the company
has avoided emitting a credit, or must be purchased by a company that has exceeded its
emissions (Gupta, 2011)). The World Bank will buy these carbon credits through the
ERPA, and over a period typically lasting between five and ten years, will provide
payments on a regular basis based on outcomes that have been disclosed and validated
(World Bank Group, 2021b).

Green Loans: Similar to green bonds, green loans require the funds they provide to be
strictly limited to environmentally beneficial projects. However, they differ from green
bonds in that the former often include larger sums and are available on the public market,
whereas the latter represent smaller sums and are typically concluded in the private sector.
Because of the high transaction costs, green bond issuance is not always feasible in
developing countries, where green loans are especially appealing for smaller projects
(World Bank Group, 2021c).

Multilateral funds under the UNFCCC

The specialised climate funds include a series of operational entities established by the
UNFCCC. Here are a few of them :

(1)

2

3)

Global Environment Facility (GEF) : The GEF is an assembly of funds that work
together to provide financing for projects addressing global environmental challenges
such as biodiversity loss, climate change and pollution. It comprises 186 member
countries, along with various stakeholders including civil society, indigenous peoples,
women and youth (Global Environment Facility, n.d.). The GEF often receives guidance
from the COP and contributes to achieving the objectives of the Paris Agreement
(UNFCCC, n.d.-a).

Green climate fund (GCF) : The GCF is an entity operating under the aegis of the
UNFCCC and supporting the Paris Agreement. Its objective is to finance projects aimed
at mitigating GHG emissions and helping countries adapt to the impacts of climate
change. This financing can take the form of grants, concessional loans or paid-in capital,
and is managed by the World Bank, which acts as trustee (Schalatek, 2024).

Adaptation Fund (AF) : The AF is a financial mechanism established under the Kyoto
Protocol and the UNFCCC to support developing countries in adapting to climate change.
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It receives funding from various donations and a portion of the revenue from the Clean
Development Mechanism (CDM) (Climate Funds Update, 2021).

2.3.2.2. Bilateral

As previously said, a bilateral fund is a fund established by one government or organisation to
give resources to another government or organisation for a specific goal (Rawal, n. d.-b). In
the climate finance context, three notable Bilateral Financial Institutions (BFIs) are the
Agence Frangaise de Développement (AFD), the German Development Bank (KfW) and the
Japan International Cooperation Agency (JICA). Each of these institutions has made
significant contributions to climate adaptation and mitigation projects that align with their
climate goals and the Paris Agreement (AFD, n.d.; KfW Development Bank, n.d.; Japan
International Cooperation Agency, 2022).

2.3.3. Private financing
I. Participative financing

Participative financing, or crowdfunding, is a financing system that involves raising funds
from multiple investors through a website. The various forms of participatory financing
include equity-based crowdfunding, loans and donations (Abu Amuna, 2019).

II. Green bonds

Green bonds are bonds issued by public, private or multilateral entities exclusively to finance
projects with a positive environmental impact, such as the construction of wind or solar farms,
enhancements in energy efficiency and advances in clean transportation (Municipal Securities
Rulemaking Board, 2018).

These bonds follow the Green Bond Principles (GBP) established by the International Capital
Market Association (ICMA), which define four key principles : Use of Funds, Project
Selection and Evaluation Process, Management of Funds and Reporting. The principles aim to
ensure greater transparency for investors as regard the use of funds (International Capital
Market Association, 2021).

III. Catastrophe Bonds

The catastrophe bond (CAT bond) is a bond issued by insurance or reinsurance companies
offering a high yield, often higher than that of traditional bonds, but with a high risk in return.
These companies issue these bonds through Special Purpose Vehicles (SPVs), legally distinct
entities created for this purpose. The objective of CAT bonds is to protect against financial

losses caused by natural disasters.

Investors who purchase these bonds receive periodic interest payments. If a natural disaster
occurs, investors may lose some or all of their investment, depending on the terms of the CAT

bond contract. This allows insurance companies to spread the risks associated with natural
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disasters. If no disaster occurs during the term of the bond, inve