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FOREWORD

The Renewables 2024 Global Status Report’s fifth and final module explores the economic and social benefits of renewable energy. The evidence is clear:
the transition to a renewables-based energy system has transformative potential for our economies and societies. Renewables offer opportunities for
local industrialisation and economic development, creating jobs and improving livelihoods. It is key towards shaping a more inclusive and democratic
energy system and economy.

This module offers global data and real-world stories on the power of renewables to foster local supply chains, manufacturing capacity and job creation,
and promoting education and reskilling programmes for a transitioning workforce. The module also explores local and community ownership as well as
democratic governance of renewable energy projects. It addresses capital flows for renewables development, financing mechanisms and fiscal policies,
such as taxation incentives and subsidies. Additionally, the report investigates how renewable energy solutions contribute to climate change adaptation
and resilience and to what extent these are reflected in current policies and financing mechanisms.

The report itself highlights and notes that there currently exists a lack of standard indicators and data gaps, which are key needs in setting the stage for
a more informed, inclusive energy policy discussion. We need to have a better understanding of the social and economic benefits of renewables. This
includes documenting existing policies and initiatives as well as identifying policy and closing such existing data gaps.

REN21 starts the process of compiling the evidence to strategically build on the economic and social benefits of renewables to properly inform decision-
makers into collectively strengthening the case for renewables and help drive the global shift towards an equitable renewable energy future. This
module reflects the inputs of over 130 experts, practitioners and communities worldwide through REN21's leveraging of its extensive global network and
collaborative approach.

A heartfelt thank you to the REN21 team, authors, advisers, contributors and broader REN21 community at large for your collective input. We invite
policymakers, industry leaders, and stakeholders to dive into this module and use it as a catalyst for action. | trust that this module will equip its readers
with the insights and tools needed to empower policymakers, industry leaders and stakeholders to accelerate the transition to a renewables-driven
world..

RENEWABLES NOW

Sincerely,

%7 REN21
Rana Adib v
Executive Director, REN21
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RENEWABLE ENERGY POLICY NETWORK
FOR THE 21 CENTURY

REN21 is unique. It is the only global, multi-stakeholder network dedicated to renewables.

We create an enabling environment to support renewable energy uptake. Together, we build
knowledge, shape dialogue and debate, and communicate this information to strategically drive
the deep transformations needed to make renewables the norm.

Shifting to renewables is more than a fuel switch; it requires engaging with market players and
society at large. REN21 works in close co-operation with its community, providing a platform
for all stakeholders to engage and collaborate.

Through these collective efforts, REN21 builds bridges and amplifies positive and sustainable
energy solutions. Our goal: enable decision makers to make the shift to renewable energy

happen - now.

Adaptation
and Resilience
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20 YEARS OF REN21

This year marks two decades since the inception of REN21 - an opportunity to celebrate 20 years of instrumental
contributions to the advancement, shaping and understanding of renewable energy worldwide. Established in 2004,
REN21 emerged from the collective vision of global pioneers who convened to call for accelerated commitments
towards renewable energy adoption. For two decades, REN21 has been pivotal in elevating renewables to the forefront
of global agendas for leaders and decision makers across all stakeholder groups, enabling knowledge exchange,
dialogue and debate about the global transition to renewables.

The 20th-anniversary celebration of REN21 is also the occasion to acknowledge REN21's flagship knowledge product,
the Renewables Global Status Report (GSR). Since the GSR's first release in 2005, REN21 has published 18 editions

of the report, crafted annually with the most up-to-date insights, facts and stories from thousands of contributors
spanning diverse regions and sectors. The GSR has been central to fulfilling REN21's mission, becoming a reference
for many and positioning REN21 as the global trusted voice on renewables.

20 YEARS OF CROWD-SOURCED, CROWD-OWNED DATA AND KNOWLEDGE

REN21's knowledge and data collection method is unique, drawing upon the organisation’s global multi-stakeholder
community of experts. Contributors from across the globe are invited to submit data, insights and stories on annual
developments in renewable energy technologies, market trends, policies and local perspectives, resulting in a
comprehensive and diverse dataset. REN21 performs rigorous data validation and fact-checking throughout the
development of the GSR, ensuring accuracy and reliability.

Validation of the data is a collaborative and transparent process conducted through open peer reviews. Collectively,
hundreds of experts contribute to making the GSR one of the most authoritative and comprehensive publications in
the field of renewables. Alongside its wealth of key facts and figures, the GSR is openly accessible, fostering a shared
language that shapes the sectoral, regional and global debate on the energy transition.

Local
Ownership

Adaptation
and Resilience
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Supported by:

% Federal Ministry % Federal Ministry
for Economic Affairs for Economic Cooperation
and Climate Action and Development

on the basis of a decision
by the German Bundestag

This report was commissioned by REN21 and produced in collaboration
with a global network of research partners. Financing was provided
by the German Federal Ministry for Economic Cooperation and
Development (BMZ) and the German Federal Ministry for Economic
Affairs and Climate Action (BMWK).

A large share of the research for this report was conducted on a
voluntary basis.

and Affordability Flows Local Value

RENEWABLES GLOBAL STATUS REPORT
2024 COLLECTION

Since 2005, REN21's Renewables Global Status Report has
spotlighted ongoing developments and emerging trends that
shape the future of renewables. It is a collaborative effort
involving hundreds of experts. Structured as a collection of five
publications, this year's 19th edition of the GSR reflects key
trends in global energy.

In addition to exploring the role of renewables for economic

and social value creation, the GSR provides a global overview
of the renewables landscape and dives into different energy
demand sectors, with dedicated modules on buildings, industry,
transport and agriculture. The collection further includes a
publication on renewable energy supply as well as a publication
on the latest developments in renewable energy systems and
infrastructure. Collectively, these five publications offer readers a
systemic global overview of the current uptake of renewables.

% REN21

GLOBAL STATUS REPORT

GLOBAL OVERVIEW

GLOBAL STATUS REPORT

ENERGY DEMAND

GLOBAL STATUS REPORT

ENERGY SUPPLY

ENERGY SYSTEMS
& INFRASTRUCTURE
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MODULE
4 (OVERVIEW

Trends and policies in energy access, affordability,
financial flows, local _supply chains, ma.nufacturlng, 0 of renewables and
employment, education, local ownership, and /O enabling technologies
renewables for climate adaptation and resilience.

KEY FACTS

of global GDP growth

was due to the growth = Of the 71 countries without universal access to

electricity in 2023, only 34 had targets for electricity
access through renewables.

= The share of household investment in energy is
increasing, from 9% in 2015 to 18% in 2023. The

growth is mainly driven by investment in renewables.
= During the period 2019-2022, employment in the
i renewable energy sector grew roughly 15%, whereas

eople worked in the . :
"Il Peop jobs related to fossil fuels fell around 4%.
MIllioN s e
sector in 2023. = China accounted for 75% of global investment

in manufacturing for renewables and enabling
technologies in 2023.

= As of mid-2024, 50 countries had recognised
renewables as an adaptation measure in their
Nationally Determined Contributions towards

"I reducing emissions under the Paris Agreement.
m ‘ ‘ n people lacked access
I I O to electricity in 2022,
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The transition to renewable energy holds transformative
potential for our economies and societies. Diverse
renewable energy technologies can be deployed
anywhere and at different scales, providing opportunities
for local industrialisation and economic development,
as well as significant social benefits: creating jobs,
supporting livelihoods and laying the foundation for a more
democratic and inclusive energy system. To realise this
transformative potential, renewables must be affordable
and accessible to all, with deployment and policies aimed
at promoting local economic development worldwide,

This module of the Renewables 2024 Global Status
Report (GSR) explores recent trends and policies
around energy access and affordability, financial flows,
local supply chains and manufacturing capacities,
employment and education, local ownership, and
renewables for climate change adaptation and
resilience. This module also highlights the lack of
standard indicators and aggregated data, especially
from developing countries. Comprehensively tracking
progress in the above areas is fundamental to fill data
gaps and improve understanding about the social and
economic benefits of renewables deployment,

RENEWABLES FOR ENERGY ACCESS AND AFFORDABILITY

As of 2022, around 685 million people still lacked
access to electricity — 10 million more than in 2021, but
projections for 2023 hint at a reversal of this trend; while
2.1 billion people in 2022 lacked access to clean cooking.!!
Renewables are a key solution for rapidly increasing
access to electricity and clean cooking.?

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

An estimated 48 million people were connected to
21,500 mini-grids in 2022, with an investment cost of
USD 29 billion, and a further 29,400 mini-grid projects
were in planning stages.®* Of these planned projects,
which are expected to connect 35 million people at
a cost of USD 9 billion, 99% are powered by solar
photovoltaics (PV) and 95% are in Africa and South
Asia.* Global sales of solar energy kits neared 9 million in
2023, including 5.5 million portable lanterns, 1.5 million
multi-light systems and 1.7 million solar home systems.®

Energy poverty remains a challenge globally. In Europe,
10.6% of people were unable to adequately heat their
homes in 2023, while in the United States, as of July 2024,
48 million people were unable to pay their annual energy
bills in full® Policies to tackle energy poverty include
financial and policy support for the deployment of more
energy efficiency appliances such as heat pumps and
renewable energy installations, typically solar panels.’

The global weighted average levelised cost of electricity
from new renewable energy projects fell across most
technologies in 2023, ranging from a 12% decrease
for solar PV to 3% for onshore wind power® However,
regional inequalities persist; the weighted average cost
of capital for onshore wind and solar PV in 2022 ranged
from around 10% in low-income countries to just 4% in
high-income countries.®

CAPITAL FLOWS

The private sector is the main investor in renewable
energy technologies, with commercial Institutions,
private companies and households contributing around

Module Energy Access Capital
Overview and Affordability Flows
|

three-quarters of the funding for clean energy' during
the five-year period from 2018 to 2023 Public
finance accounted for around 24% of investment, with
development finance institutions contributing 1%."
Governments represented an average of 37% of total
energy investment during the period, while the share of
renewables investment made by individual households
doubled from 9% in 2015 t0 18% in 2023."

Of the 60 commercial banks largely responsible
for funding fossil fuels, none had clear targets for
renewable energy capacity as of mid-2024, and just
6 had targets for renewable power supply.®

Governments can leverage fiscal policies to promote
renewable energy deployment. In 2023, just over half of
carbon revenues worldwide - around USD 100 billion
- were spent on climate and nature, including
renewable energy! Tax reductions and subsidies
remain popular tools for policy makers to promote
the uptake of renewables and enabling technologies
at the consumer level. Many countries now offer tax
breaks to promote the purchase of solar panels, heat
pumps and electric vehicles. The development of
distributed renewable energy has been supported In
recent years using innovative financing and business
models such as community projects, peer-to-peer
trading, pay-as-you-go, results-based finance and
financial aggregation.

Despite these advancements, public funding and
support for clean energy, including renewables, is still
only about one-tenth of the support dedicated to
subsidising fossil fuel consumption.'®

i The data source referred to in this context defines ,clean energy' as comprising renewable power, grids and storage, energy efficiency and end-use, nuclear and other low-emissions fuels. ,Clean energy' is used here
due to a lack of disaggregated data on renewables. This applies to further mentions of ,clean energy’ throughout the module.
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ECONOMIC DEVELOPMENT AND LOCAL VALUE CREATION

The deployment of renewable energy technologies
offers opportunities for local economic development
and job creation along the entire value chain. This
includes value chain stages ranging from the extraction
and processing of raw materials, to equipment
manufacturing, project development, operation and
maintenance, energy distribution and demand-side
management.”

In 2023, a total of

people worked In
renewable energy.
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In 2023, growth In renewables and their enabling
technologies' accounted for 7% of the growth in the
global gross domestic product (GDP)."® China continued
to lead in manufacturing capacity, although its share of
global investment in manufacturing of renewables and
enabling technologies fell from 85% in 2022 to around
75% in 2023, with other Asian countries increasing their
shares from 4.3% to 16%."°

Developed economies have continued to strengthen their
policy and investment in renewables. The US Inflation
Reduction Act spurred significant growth in these areas:
as of mid-2024, 100 new manufacturing facilities were
operational, under construction, or announced across the
United States, and 53 additional facilities and expansion
projects were in the pipeline.?® In the European Union
(EU), the Net-Zero Industry Act has set manufacturing
capacity targets aiming to meet at least 40% of EU
needs for clean energy technologies by 2030, and
the Critical Raw Materials Act aims to boost domestic
sourcing and processing of minerals and to promote
local supply chains.?’ Globally, a range of initiatives to
foster local manufacturing and supply chains for enabling
technologies, such as electric vehicles, were announced
or deployed in 2023, including in Brazil, Estonia, Hungary;,
Japan, Malaysia, Morocco and Thailand.??

Renewables continued to drive job creation, with a record
16.2 million direct and indirect jobs in 2023 - up from
13.7 million in 2022 - nearly half (46%) of them in China.?®
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The solar PV sector led with 7.1 million jobs, followed by
biofuels and hydropower.?* Employment in the renewable
energy sector grew roughly 15% during 2019-2022, while
jobs related to fossil fuels fell around 4%.%° Recognising
that the renewables workforce remains predominantly
male, in 2023 several countries implemented policies to
support gender inclusion, including Nigeria, South Africa
and the United States.?®

Additional jurisdictions - including Australia, Cameroon,
the EU, India, South Africa and the United Kingdom -
implemented skilling and higher education programmes
in 2023, aiming to address both the growing need for a
skilled workforce for the deployment of renewables and
the fossil fuel job losses.?”

LOCAL OWNERSHIP AND ENERGY DEMOCRACY

In contrast to centralised energy systems based on fossil-
fuelled power plants, renewables are inherently more
localised and decentralised.?® Renewable energy allows
for decentralised deployment and diverse ownership
structures, offering the potential to democratise the
production and consumption of energy.?®

The European federation of energy communities,
REScoop, gathers 2,500 co-operatives across Europe,
representing around 2 million people.*® In Germany, the
largest ownership group for renewable energy projects
is private individuals, which held around 30% of installed
energy capacity in 2019.%

I Growth in renewables and enabling technologies considers investment in renewable energy capacity, renewable energy manufacturing,
heat pump sales and electric vehicles, fuel cells, and charging infrastructure sales.

Module Energy Access Capital
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Community energy Initiatives continued to progress
in 2023, supported by the development of legal
frameworks. In the EU, new efforts arose in Albania,
Denmark, Greece, ltaly, the Netherlands, Wales and
other jurisdictions.*> Community energy also garnered
further attention in Australia, Brazil, the United States,
and Canada, where Indigenous Peoples increasingly
initiate, own and operate renewable energy and storage
facilities.??

RENEWABLE ENERGY FOR CLIMATE ADAPTATION AND
RESILIENCE

Integration of mitigation and adaptation efforts s
crucial for effectively addressing the climate crisis.®
The transition to renewable energy not only greatly
reduces emissions but also contributes to climate
adaptation and enhances climate resilience through
diverse and decentralised energy solutions.®

During extreme weather events, renewables can power
critical services such as water supply systems, healthcare
facilities and early warning systems.*® They also can
support agricultural adaptation by powering irrigation
systems and desalination plants, helping communities
cope with water scarcity.® By providing reliable energy
to remote and vulnerable communities, renewables can
reduce people’s vulnerability to climate change impacts,
ultimately contributing to a more robust and adaptive
energy system.=®
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Ensuring access to affordable, reliable, sustainable
and modern energy for all is recognised as a key lever
for development and is embodied by Sustainable
Development Goal 7 (SDG 7).*° (= See Box 1)

The lack of access to energy services takes diverse forms,
from situations where energy is physically out of reach,
to cases where energy services are available but are
unaffordable to vulnerable households.*

Energy poverty is multi-faceted and context-specific. In
high-income countries where there is universal access
to electricity and clean cooking, energy poverty refers to

Module Energy Access Capital
Overview and Affordability Flows
I
Electricity Access Access to Clean Cooking

RENEWABLES FOR
ENERGY ACCESS
AND AFFORDABILITY

cases where households cannot afford essential energy
services In the home, such as heating, cooling, lighting
or cooking.* In Europe, energy poverty measurement
has focused on keeping homes warm, whereas data on
cooling remain scarce.*?

Other definitions classify households as energy poor if
they spend more than 10% of their income on residential
energy.*® However, this metric does not capture cases
where households deny themselves energy services due
to affordability concerns, and may therefore underestimate
the number of energy poor households.*
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BOX 1. Sustainable Development Goal 7: Energy Access for All

The 2030 Agenda for Sustainable Development,
adopted in 2015 by all United Nations (UN) Member
States, has at its core 17 Sustainable Development
Goals (SDGs). The SDGs are an urgent call to action
on the world's most pressing challenges, such as
poverty, inequality and climate change, with the aim of
creating a sustainable future for all by 2030. In SDG 7,
governments committed to providing universal access
to affordable, reliable, sustainable and modern energy,
which is crucial to support agriculture, business,
education, health care, transport and climate action.
Achieving this global goal requires accelerated
electrification, increased investments in renewable
energy technology and infrastructure, enhanced
energy efficiency, and enabling policies and regulatory
frameworks, particularly in developing countries.

Among the various targets of SDG 7, target 7.1 refers
to the provision of universal access to electricity and
clean cooking, 7.2 focuses on increasing the share
of renewables in the global energy mix, and 7.3 aims
to double the global rate of improvement in energy
efficiency. SDG 7.a seeks to enhance international
co-operation and investments that promote
energy access, and 7.b calls for sustainable energy
infrastructure expansions and technology upgrades
in developing countries.

Despite some progress across the indicators, the
current pace is insufficient to achieve any of the
2030 targets for SDG 7. Progress towards SDG 7 is
slowed by challenges such as rising energy prices,
the uncertain macroeconomic outlook, high levels
of inflation, debt distress in an increasing number of
countries, inequitable distribution of finance, supply
chain bottlenecks and rising material costs.

Source: See endnote 39 for this module.
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In 2022, the global number of people without access to
electricity rose for the first time in decades to around
685 million, driven by the COVID-19 pandemic and high
energy prices.* Data from 2023 suggest a reversal of
this trend: by year's end, the number of people without
electricity access was projected to decrease'*® Of the
71 countries without universal access to electricity as
of end-2023, only 34 had targets for electricity access
through renewables.*” (= See Figure 1)
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people lacked access
to electricity in 2022.

FIGURE 1.

Y %

Electricity Access Targets and Electricity Access Targets with Renewables

in Countries with No Universal Access to Electricity, as of End-2023

countries with
universal access target

countries
without
target

out of which
1 have a target
with renewables

out of which
2 1 have a target
with renewables

Source: See endnote 47 for this module.
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i Estimates of the number of people lacking access to electricity vary by source. Here, the latest consolidated data used are from the

2024 Tracking SDG7 Report.
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ELECTRICITY ACCESS

In 2023, most people without electricity access were in
Sub-Saharan Africa, where four out of five people lacked
access to electricity.*® Overall, just 24 countries are home
to 80% of the population without electricity access
globally, with 20 of these in Africa and the rest in Asia.*
Countries with the largest number of people lacking
access are Nigeria (86 million people), the Democratic
Republic of the Congo (DRC; 76 million) and Ethiopia
(55 million).?° Significant progress has occurred in Asia,
mainly in Bangladesh, Pakistan, and India, which have
achieved near-universal electricity access.”

Distributed renewable energy systems' offer a
decentralised approach to improving electricity access
in under-served areas. Off-grid solutions as well as mini-
grids and microgrids are key enablers of distributed
renewables. Solar energy kits, such as lanterns and
solar home systems, are seen as the most cost-effective
and viable solution to electrify an estimated 55% of
households in the next five years and to reach universal
access to affordable electricity by 2030 (SDG 7).5% (= See
Snapshot: Central African Republic.)

I Energy systems are distributed if 1) the systems are connected to
the distribution network rather than to the transmission network,
which implies that they are relatively small and dispersed
(such as small-scale solar PV on rooftops) rather than relatively
large and centralised; or 2) generation and distribution occur
independently from a centralised network.

Module Energy Access Capital Local Adaptation
and Affordability Flows
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CENTRAL AFRICAN REPUBLIC

DOUBLING NATIONAL POWER CAPACITY WITH THE DANZI SOLAR PLAN

In late 2023, the Central African Republic opened a new 25 megawatt
(MW) solar park connected to a 30 megawatt-hour electricity storage
system in the village of Danzi, just 18 kilometres from the capital Bangui.

The solar park, comprising 47,000 solar panels, supplies 250,000 people
with renewable electricity, nearly doubling the national power generation
capacity. The generated electricity is fed into the grid of the state-owned
company Energie Centrafricaine (ENERCA), and the project is financed
by the World Bank as part of the Emergency Project for Access to
Electricity (Puracell). The Danzi solar plant is expected to replace more
than 90% of the energy generated by diesel fuel and to reduce national
emissions by a significant 670,674 tonnes of carbon dioxide (CO,).

In 2023, the electrification rate in the Central African Republic was 16%
overall, but it ranged from 35% in Bangui, to 8% in major provincial cities,
to just 2% in rural communities. By 2030, the country aims to increase the
overall electricity access rate to 50% using diversified power generation
sources. Projects have included the Danzi solar plant as well as off-grid
options for homes and public entities, mini-grids, and large-scale solar power.
Since 2016, national electricity production has increased four-fold from

25 MW to 100 MW. This development signals the country's commitment to
reducing its dependence on fossil fuels while greatly ramping up the use of
renewable energy to promote sustainable development,

Source: See endnote 52 for this module.
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Electricity Access Access to Clean Cooking = Energy Affordability

Distributed renewables also provide solutions for displaced
populations. With 80% of the 8.7 million refugees around
the world lacking access to electricity and clean cooking
solutions, distributed renewable energy solutions offer
both environmental and financial benefits for refugee
camps and promote resilient and productive livelihoods.?

Mini-grid solutions have helped provide electricity to
populations in remote areas where grid expansion
would be costly. As of 2022 (latest data available), an
estimated 48 million people globally were connected
to around 21,500 mini-grids, with an investment cost of
USD 29 billion.** Successful increases in electrification
have occurred in Bangladesh, Cambodia, and India, as
wellasin Nigeria, Rwanda, Tanzania, Uganda and others.*®
In South Sudan, where only 8.4% of the population had
access to electricity as of 2022, twice as many people
are connected through off-grid solutions than through
the national grid.°® Bangladesh has installed more than
6 million solar home systems nationwide, benefiting more
than 18 million people - 11% of the population.®’

Boosted by declining costs, 29,400 mini-grid projects (99%
powered by solar PV) were planned as of 2023, with 95%
of them located in Africa and South Asia.®® These projects
are expected to connect 35 million people at a cost of
USD 9 billion.*® However, mini-grids have the potential to
connect up to 490 million people by 2030 through 217,000
new projects, requiring a USD 127 billion investment from
development partners, governments and the private
sector.® Increasing funding for mini-grid projects is key to
achieving universal electricity access by 2030.°

In 2023, global sales of solar energy kits reached nearly
9 million (= See Figure 2.), out of which 5.5 million were

portable lanterns, 1.5 million multi-light systems and
1.7 million solar home systems.®® This was down from a
total of 9.5 million off-grid solar products sold in 2022.53

Despite advancements using renewables, many regions
struggle to achieve reliable electricity access.®* Countries
that have been the most successful in increasing
their electrification rates have taken a comprehensive
approach to planning, which involves both grid expansion
in co-operation with national grid operators, as well as
off-grid solutions, including mini-grids and solar home
systems.®® In Nigeria, the Electricity Act of 2023 regulates
the power sector in its entirety and focuses strongly
on electricity access.®® Zambia's Rural Electrification
Act emphasises both off-grid and on-grid solutions for
electricity access.®” In 2023, Angola developed a Rural
Electrification Plan that includes solar, wind and micro-
hydro technologies for supplying electricity to remote
areas, and Mozambique approved its Renewable Energy
Code to also focus on decentralised solutions for energy
access.®® Uganda revised its Energy Policy in 2023 and
presented a vision to achieve universal access to energy
services by 2040.%°

Investment in distributed renewable energy' has grown
near-continuously over the past decade (except during
the COVID-19 pandemic in 2020) and reached an all-time
high of USD 558 million in 2021 (latest data available).”
The average transaction size has also increased, reaching
USD 3.7 million in 2021 The majority of investments
continue to originate from only a few major players.”
In areas where markets are less developed, such as in
southern Africa, public policy and development finance
support remain crucial to driving investments.”

i Distributed renewable energy may also be defined as off-grid renewable energy and includes both stand-alone systems and mini-grids.

W

FIGURE 2.

Global Sales of Off-grid Solar Products, by Size and Type, 2019-2023 In 2023,
9 million
Million Units off-grid solar
products were sold
10 9.5 globally, down from
9.0 9.5 million
9 8.5 in 2022.
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In 2023, the World Bank announced that it would commit
more than USD 1.4 billion to mini-grids over the next
seven years through 38 projects in 29 countries, with the
aim of decreasing the gap between what communities
in remote areas can afford and the costs of providing
off-grid electricity solutions.” This is expected to initiate
close to USD 1 billion in co-financing from the private
sector, governments and development partners.”

In eastern and southern Africa, the World Bank
provided new or Iimproved electricity access via
on-grid and off-grid solutions to 25 million people
through lending projects, policy support and technical
assistance. Projects included Uganda's Energy for
Rural Transformation Project and the Electricity Access
Scale-up Project (EASP), the Malawi Electricity Access
Project, the Solar Energy in Local Communities Project
(SOLEIL) in Burundi and the Ethiopia Electrification
Program (ELEAP), among others.”® The World Bank's
Accelerating Sustainable and Clean Energy Access
Transformation (ASCENT) programme, announced in
late 2023, sets a target of accelerating sustainable and
clean energy access for 100 million people in up to 20
countries across eastern and southern Africa over the
next seven years.”’

In Indonesia, the governmentincreased its 2023 budget
for enhancing electricity access for poor households,
with the funds going to the distribution of converter kits
to fishers and farmers, subsidies for the upfront costs
of new electric installations, the construction of 12 solar
and micro-hydro power plants in under-serviced areas
and setting up more than 31,000 solar street lighting
systems.”®

ACCESS TO CLEAN COOKING

As of 2023, an estimated 2.3 billion people worldwide
— around a third of the global population - still relied on
harmful fuels for cooking, including the burning of coal,
charcoal, firewood, agricultural wastes and animal dung.”
Air pollution related to these fuels contributes to around
3.7 million premature deaths annually, particularly among
women and children.?® The use of non-renewable wood
fuels for cooking releases an estimated 1 gigatonnes of
CO,-equivalent annually, accounting for up to 4.3% of
emissions from pan-tropical regions and around 2%
of global emissions (roughly equal to those from the
aviation sector).?’

Nearly 1 billion people in Africa and around 1.2 billion
people in developing Asia were living without access to
clean cooking as of 2023.82 Most of the countries with very
low access rates were in Sub-Saharan Africa (29 countries
with rates below 20%), followed by Asia (7 countries).®
Between 2010 and 2022, Sub-Saharan African countries
increased their access rate to clean cooking from 8%
to around 15%; however, due to population growth, the
absolute number of people without access increased
by 220 million.#* Each year, around 20 million additional
people in the region lack access to clean cooking.®®

Between 2019 and 2021, the only regions to maintain
improvements in access to clean cooking were Eastern
Asia and Latin America and the Caribbean.®® India, China
and Indonesia halved the number of people without clean
cooking solutions between 2010 and 2022.% If current
trends persist, Sub-Saharan Africa will be home to around
six out of every ten people relying on harmful cooking

fuels by 2030.88 Events hampering progress included the
COVID-19 pandemic as well as the recent global energy
crisis, which led to an estimated 100 million people
resorting to the traditional use of biomass for cooking.®
Overall, the world remains off-track to achieve the 2030
target of universal access to clean cooking.®®

In rural areas worldwide, the share of people using
natural gas as their primary fuel has increased faster
than the share using electricity, whereas in urban areas
the reverse Is true.” Between 2010 and 2023, 70% of
the people who gained access to modern cooking
facilities to replace traditional biomass did so using
liquefied petroleum gas (LPG).°? Biogas produced with
the help of biodigesters is also increasingly popular.®® In

Africa, Kenya is a leading country in biogas policy and
investment, with an estimated 17,000 household biogas
digesters and 8,000 biogas plants in 2023.%4

Clean cooking solutions based on renewable fuels and
renewable electricity offer opportunities for fuel saving
and co-benefits emerging from the supply chains of
other sectors, such as agriculture.®® Clean cooking also
helps decrease forest degradation and air pollution
and provides opportunities for climate adaptation,
improving human health and well-being while fostering
environmental recovery.®® Globally, the roughly 4 million
solar cookers distributed since 1990 have benefited an
estimated 14.3 million people and avoided more than
5.8 million tonnes of CO, emissions annually.”

As of 2023,

people did not have
access to clean cooking.
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Less than 10% of the people lacking access to clean
cooking live in countries with the necessary policy
frameworks and funding.?® In early 2024, Pakistan called
for applications to develop a National Clean Cooking
Strategy.?®* Tanzania's Rural Electrification Agency
outlined strategic plans for clean cooking in 2023 In
Uganda, the government is developing an Integrated
National Clean Cooking Strategy.®" At the 2024 United
Nations Climate Change Conference in Dubai, United
Arab Emirates (COP 28), international donors including
the African Development Bank committed to directing
around 20% of their energy sector investments to clean
cooking.'%2

Historically, multilateral development finance institutions
dominated financial commitments to clean cooking''®®
However, commercial financiers and bilateral donors
have played a growing role!* In 2019 (latest data
available), around USD 133.5 million was committed to
clean cooking, with USD 56 million from private sources
and USD 54 million from bilateral development finance
institutions and international donors.'®

The overall clean cooking investment portfolio continues
to be dominated by a few large projects in a small
number of countries, funded by a handful of capital
providers.®® Much of the finance has gone to projects in
Bangladesh, India, Kenya and Uganda.”” As part of the
Global E-cooking coalition (GeCCo), the Solar-Electric
Cooking Partnership (SOLCO) has pledged to leverage
USD 100 million in financing across refugee-hosting
countries in Africa for solar-electric cooking solutions.!%®
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ENERGY AFFORDABILITY

Energy affordability can be measured as the cost of
energy as a share of disposable income, or it can be based
on self-reported metrics of indoor temperature comfort
and housing conditions and the degree of difficulty
faced in paying utility bills. In 2020, in addition to the
733 million people who did not have access to electricity,
an estimated 447 million people globally did not use any
electricity, despite having power connection.® In high-
income countries, an increasing share of citizens have
been affected by high energy prices and poor housing
insulation.™

Addressing energy poverty can not only improve
people’s indoor comfort and well-being, but also reduce
government spending on health and lead to higher levels
of educational attainment, economic development, and a
reduction in carbon emissions through energy efficiency
improvements. Understanding and measuring energy
poverty is essential for programmes that target the most
vulnerable.™

In 2023, around 10.6% of Europeans could not adequately
heattheir homes - up 1.3% from 2022 - as a consequence
of higher energy bills and the overall rise in the cost of
living"? In 2023 and 2024, the EU included measures
aimed at tackling energy poverty through energy
efficiency improvements and support for vulnerable
households in the Social Climate Fund, the revised Energy
Efficiency Directive, the Commission’s recommendation
on energy poverty, the Energy Performance of Buildings
Directive and the Electricity Market Reform.™

I The United Nations defines clean fuels and technologies for cooking as electricity, natural gas, LPG, biogas, alcohol fuels and solar cookers.

Module
Overview

Energy Access
and Affordability

Capital
Flows

Electricity Access

Policies addressing energy poverty can target root
causes such as high energy bills and poorly insulated
housing, combined with low income™ Supportive
measures include building retrofits, use of insulation,
replacement of inefficient appliances, and lowering
energy bills through distributed renewable energy
generation and self-consumption."® Policies can also
directly support vulnerable households to afford energy
bills through grants.® (- See Subsidies section.)

In 2023, the Warmer Homes Schemes of the Sustainable
Energy Authority of Ireland (SEAI) supported 47,900
home energy upgrades, enabling nearly 6,000 energy-
poor households to receive free upgrades (such as
heat pumps and solar panels) aimed at improving
energy efficiency and reducing costs” The Greener
Homes Initiative in Canada provides grants and loans
for vulnerable households to implement similar energy-
efficient retrofits."®
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Energy Affordability

As of July 2024, around 48 million people in the United
States - or 23% of the population above 18 years old -
reported an inability to pay their energy bills in full over the
previous 12 months™ The Inflation Reduction Act (IRA)
of 2022 initiated several programmes to help alleviate
energy poverty, including the Home Electrification and
Appliances rebates for low- and moderate-income
households, the Home Efficiency Rebate Programme
targeting low-income households for home retrofits, and
the Greenhouse Gas Reduction Fund providing low-cost
financing for renewable energy projects.”

The deployment of renewables can benefit households
and businesses by reducing energy bills, especially in the
face of high energy prices.” (- See Snapshot: Panama.)
During the recent energy crisis in Europe, more than half
of small and medium-sized enterprises in six EU Member
States reported that investing in local renewable energy
projects, such as solar and wind power, was the best way
to support them through the energy crisis.'??
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EMPOWERING CLIMATE-VULNERABLE COMMUNITIES THROUGH SOLAR ENERGY

As part of Panama's energy transition agenda, the initiative Operacion Solar
aims to increase the share of solar power in the country's total generation
capacity from 6% in 2022 to 15% by 2030. Launched in 2024 by the National
Energy Secretariat (SNE), the initiative focuses on installing decentralised solar
PV systems in 663 homes and 10 schools across vulnerable communities,
targeting areas heavily affected by climate change. The project aims to produce
585,000 kilowatt-hours (kWh) of solar energy per year — benefiting around 3,000
residents - and to reduce CO, emissions by 180,000 tonnes.

Operacion Solar is designed to reduce energy costs for low-income families and
to decrease reliance on national electricity subsidies, which have grown since
the privatisation of Panama's electricity sector in 1998. The initiative targets four
climate-vulnerable communities with limited access to affordable energy: Kuna
Nega, Veracruz (near the Panama Canal), San Martin de Porres (in Santiago de
Veraguas) and Las Lomas (in David-Chiriqui). The pilot phase, slated to end in
late 2024, will evaluate the impact of the solar systems on community energy
needs. Maintenance will be supported by distribution companies for the first two
years, ensuring sustainability.

Key support for Operacion Solar comes from diverse organisations providing funding
and capacity building, including a USD 700,000 donation from the Municipality of
Fuzhou in China as well as contributions from non-profits, academic institutions and
private companies. Local banks are exploring concessional financing options for low-
income households, while other organisations focus on local capacity building.

Through collaborations with universities, as of mid-2024 around 170 students
had received training in solar design and installation, provided by the SNE

and other partners. The SDG 7 Academy is training young leaders to raise
community awareness about climate change and solar energy management,

To ensure local ownership and leadership, workshops are being held to train
families involved in Operacion Solar to manage their own solar PV systems, and
more than 150 professionals have graduated from the programme already.

Through a STEM programme designed to build capacities, Operacion Solar
collaborates with Sustainable Energy for All, which provides fully funded
scholarships for young professionals who intern with the initiative. This support
accelerates the pilot project implementation while also enhancing the skills of
women for the energy transition. In addition, the project collaborates with SNE's
Solar Champions programme, which provides training in solar PV installation
and maintenance to Indigenous women from Ngabe-Buglé, a region with among
the highest energy access gaps in the country. The 280-hour programme,
conducted in the local language, includes financial capacity building to promote
economic empowerment. As of mid-2024, a total of 85 women had graduated
from the programme, with 24 of them working in solar companies and 11 having
their own micro-enterprises. Where possible, the graduates are involved in
installing Operacion Solar systems, fostering a synergistic approach between the
two projects.

Source: See endnote 121 for this module.
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SOURCES OF RENEWABLE ENERGY INVESTMENT

Typically, the private sector has driven investment
decisions related to energy assets, with corporations
providing on average 48% of total energy investment
between 2018 and 2023 and households 15%;
governments and state-owned enterprises
contributed 37%.">* However, this varies greatly by country:
in emerging and developing economies, governments
provided near 50% of investment on average, compared
to only 15% in advanced economies.'*

Renewable energy has enhanced the role of citizens in
energy Investments. Driven by increasing investments
in rooftop solar, buildings efficiency, and electric vehicle
purchases, households (mainly wealthier) have become
key actors in energy investment decisions, doubling from
a 9% share of total investment in 2015 to 18% in 2023/

The growing deployment of renewable technologies has
driven innovations that both improve production efficiency

and lower costs.'? Large cost reductions in renewables
in the past decade have increased their competitiveness
compared to fossil fuels. In 2023, the global weighted
average levelised cost of electricity (LCOE) from
newly commissioned renewable projects fell across most
technologies, including solar PV (down 12%), hydropower
(7%), offshore wind (7%), onshore wind (3%) and
concentrating solar power (CSP; 4%).”%

In 2023, an estimated 81% of the total utility-scale
renewable power projects added during the year had
lower costs than their fossil fuel-fired alternatives.”
This means that renewable energy Is already leading
to cost savings. As of 2023, the total renewable power
deployed globally since 2000 had saved an estimated
USD 409 billion in fuel costs in the power sector.” Such
cost savings allow countries, particularly small island
developing states (SIDS), to invest more in required
climate change adaptation measures.”°

However, the LCOE alone does not determine whether
an investment decision is made. The upfront cost of
renewable energy deployment can be significant for
countries and communities with limited resources,
requiring financial and technical support.”’

The distribution of investment over time is an important
factor in decisions as well. Capital expenditure for
renewable energy projects is concentrated in the
deployment phase; projects require a large upfront
investment but then typically have low operating costs
and no fuel costs (in the case of solar and wind). Given
the capital intensity of renewables, access to capital is an
essential building block of energy transitions everywhere,
However, access to funds is uneven worldwide, which
could lead to a two-speed energy transition.®? In 2022, the
weighted average cost of capital for onshore wind power
and solar PV neared 10% in low-income countries and 4%
in high-income economies.®® (- See Figure 3.)
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FIGURE 3.
Weighted Average Cost of Capital for Onshore Wind Power and Solar PV,
by Country Income Level, 2022

Capital Cost (%)
12%

Average cost for:

10% I B Onshore wind

Solar PV
8%

6%

4%

2% —— -

0%

Low income
countries

High income  Upper middle Lower middle
countries income income
countries countries

Source: See endnote 133 for this module.

In 2022, there was a gap
of over

in the cost of capital for
onshore wind and solar
PV between low- and
high-income economies.
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FISCAL POLICY FOR RENEWABLES: TAXATION AND
SUBSIDIES

Fiscal policy can be mobilised for renewable energy in
two main ways. Firstly, the revenue from certain fiscal
instruments (especially fossil fuel taxes) can be used to
enhance spending on renewables. Secondly, that extra
fiscal space generated can be used in the form of tax
reductions or subsidies for renewable energy.

Taxation and Public Budgets

In 2023, the income from carbon pricing instruments
globally surpassed USD 100 billion, a record high,
growing from USD 26 billion in 2015.%* The number of
such instruments, including carbon taxes and emission
trading systems, increased from 38 in 2015 to 74 in 2023.7°
However, income from energy-related fiscal policies
represents only a small part of total public revenues. In
the Euro area, energy taxes contributed 4.8% of public
revenues in 2019,

Carbon pricing can be a tool to raise revenues that can
then be used for renewable energy finance in developing
countries.™ Carbon pricing can be a tool to raise revenue
that can then be used to finance projects of renewable
energy In developing countries. However, since this
revenue is volatile and will fluctuate and diminish in the
long term, countries may establish a dedicated fund to
support renewable energy. This fund can be financed by
carbon revenues as well as other sources, ensuring its
long-term sustainability.”®

Economic
Development and
Local Value

Local Adaptation
Ownership and Resilience

In 2023, around 52% of carbon revenues worldwide
were used for climate and nature expenditures (including
renewables).*® Germany is dedicating a lot of its carbon
revenue to energy efficiency in buildings, decarbonising
industry, electromobility and renewable energy through
the Climate and Transformation Fund (KTF).“° In the
United States, close to 90% of the revenue from the
Regional Greenhouse Gas Initiative (RGGI)' is being
applied to energy efficiency, electrification, greenhouse
gas abatement, and clean and renewable energy.' Japan
is using the entirety of revenues from its carbon tax to
support low-carbon innovation, energy saving for small
and medium-sized enterprises and financial assistance
for local projects in energy savings and renewables,"
In Denmark, a tax on air passengers is being used to
finance the transition to greener practices in the aviation
industry®® The government's proposed average tax of
DKK 100 (USD 14.35) on air travel would help finance
the industry’s green transition, which aims to enable all
domestic flights to use 100% sustainable fuels by 2030."4

Tax Reductions and Tax Breaks for Renewables

Tax reductions have become an increasingly popular
policy choice to encourage the deployment of renewable
energy and enabling technologies. Subsidies are mainly
consumer facing, aimed at making these technologies
accessible to households. While some countries (such
as lceland) are subsidising imports, others (such as ltaly)
are using subsidies to increase local manufacturing
competitiveness (= see Local Value Creation section).

| The RGGl is a co-operative effort among the US states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire,
New Jersey, New York, Rhode Island, Vermont and Virginia to cap and reduce CO, emissions from the power sector.
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In 2023, at least two countries implemented tax breaks
or value-added tax (VAT) incentives to promote the
uptake of electric vehicles. China committed to a
CNY 520 billion (USD 72.3 billion) package of tax breaks
over four years for electric vehicles and other green cars.'*
So-called new energy vehicles purchased in 2024 and
2025 will be exempted from the purchase tax of as much
as CNY 30,000 (USD 4,170) per vehicle!® In Iceland,
the government committed to VAT incentives totalling
USD 74 million (ISK 10.2 billion) on imported electric
cars; although this amount will decrease in 2024, a total
of USD 55 million (ISK 7.5 billion) will be provided to the
Energy Fund (Orkusjodur) to continue supporting energy
conversion projects.”

Tax breaks were also put in place in 2023 to support solar
PV deployment and heat pumps In the residential sector.
In Belgium, buildings less than 10 years old can benefit
from a reduced VAT (from 21% to 6%) on solar panels,
solar water heaters and heat pumps.'* In the United
Kingdom, VAT rates on heat pumps, solar panels for
residential accommodations and battery storage were
reduced to 0% for a five-year period.® In Ireland, a zero
VAT rate was approved for the supply and installation of
solar panels.'®

Other important tax breaks in 2023 included Portugal's
tax exemption for decentralised renewable electricity
networks and Italy’s National Recovery and Resilience
Plan, where tax breaks are awarded to manufacturers
that build their solar modules in the EU.”

SUBSIDIES

In 2023, countries spent USD 616 billion in fossil fuel
subsidies, the second highest amount on record
although down from the USD 1.2 trillion in direct subsidies
in 2022."%2 This Is despite global agreements at two recent
UN Climate Change Conferences (COP 26 and COP 27)
to accelerate efforts to phase out inefficient fossil fuel
subsidies, and the agreement at COP 28 to transition
away from fossil fuels.'*

A large portion of these subsidies can be labelled
as "Inefficient” in their distribution, as they are not
sufficiently targeted at vulnerable communities. Only
14% of fossil fuel subsidies in 2023 were aimed at uses
related to lower-income households, and the poorest
20% of consumers received only 10% of the total!™
Moreover, these subsidies can be draining for public
budgets in developing economies, increasing public
deficits. In Senegal, fuel subsidies represented 4% of the
GDP in 2022.°

Globally, public support for clean energy (including
renewables) in 2023 was one-tenth the amount of
subsidies allocated for fossil fuel consumption.®® In
developing countries, the average public support for
renewable energy between 2016 and 2023 was less
than 2.5% (or one-fortieth) the amount of public fossil
fuel subsidies (USD 10.3 billion for renewables versus
USD 438 billion for fossil fuels).’’

In 2023, several countries put in place subsidy
programmes targeted at vulnerable communities, with a
focus on farmers. In Poland, a new programme provides
subsidies totalling USD 250 million (PLN 1 billion) to
farmers and energy co-operatives in rural communes,

with the aim of financing biogas and hydropower plants,
solar PV installations, wind turbines and energy storage
facilities integrated with these plants.*® In the United
Kingdom, the Improving Farming Productivity Grant will
for the first time include grants of between USD 19,630
and USD 130,880 (GBP 15,000 and GBP 100,000)
towards solar equipment on farms®® Greece
implemented a USD 219 million (EUR 200 million)
“Photovoltaics on the Roof"” programme that subsidises
PV installations for households up to 75% and farmers
up to 60%:.'°° The savings on energy bills will approach
USD 3,291 (EUR 3,000) per year, which will improve
affordability (= see Affordability section). In the United
States, the 2023 budget of the Department of Agriculture
allocates USD 300 million in grants, loans and debt
forgiveness to rural electricity providers in the transition
to clean energy sources including renewable energy,
in addition to USD 6.5 billion in loans for rural electric
utilities.’®

In 2023, public support
for clean energy
(including renewables) was

the amount of fossil fuel
consumption subsidies.
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Also in 2023, the government of Switzerland allocated
USD 700 million (CHF 600 million) in subsidies to solar
PV in the form of one-time payment for small PV systems
(KLEIV) to all system operators as well as auctions for
large PV systems of 150 kW or more, receiving a high
one-time payment covering up to 60% Investment
costs.’®? In Ireland, the support scheme for Renewable
Heat (SSRH) was expanded, increasing the maximum
support for heat pump installation from 30% to 40%, and
continuing the USD 3.8 million (EUR 3.5 million) support
scheme for biomass applications for another 15 years.'®3

In Asia, India aims to add 30 gigawatts (GW) of rooftop
solar capacity with a USD 9 billion scheme that covers
between 40% and 60% of project costs for households.'®*
Japan, as part of its Sixth Strategic Energy Plan,
announced new feed-in-tariff rates that apply for new
residential, commercial and industrial solar installations
in 2024 and 2025.%°

SOURCES AND FLOWS OF FINANCE

Between 2018 and 2023, nearly three-quarters (74%) of
the funding for clean energy came from commercial
actors such as private companies and households.®®
Public finance accounted for around 24%, and
development finance institutions contributed 1%.'%’
However, the distribution of financing varies by region.
In China, the government's share of financing is high
at more than 35%, whereas in advanced economies
the share is below 23%.'°®

I Lending and underwriting to the fossil fuel sector.

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

As key providers of finance, commercial banks can
shift capital flows away from fossil fuels and towards
renewables., Fossil fuel financing' by the world's top 60
private banks totalled USD 705.8 billion in 2023, 9% less
than in 2022.%° However, efforts to shift financing towards
renewable energy are lagging. Of the top 60 private
banks, only 6 had financial targets for renewable power
supply and none had clear targets for renewable energy
capacity, while 1 had robust restrictions on oil and gas
expansion and 3 had restrictions on coal expansion.'”®

Alternative Business and Financing Models

Traditional financing models rely heavily on commercial
banks and government subsidies, making them less-
suited for off-grid or mini-grid projects.”" The growing
use of innovative financing and business models as
well as financial aggregation have helped support
the development of distributed renewable energy
In recent years. In the developed world, community
finance and peer-to-peer trading have emerged more
readily, whereas in the developing world pay-as-you-go
(PAYG) and results-based financing (RBF) are more
commonly applied. Digitalisation continues to further
the development of different models including peer-to-
peer and PAYG/”2 (= See also Snapshot: France in the
Community Energy section.) In developing countries, the
so-called PURE model, or “productive use of renewable
energy’, has also gained attention.”® (- See Box 2 and
Snapshot: Togo.)

Renewable Energy Investment
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Taxation and Subsidies

BOX 2. Productive Use of Renewable Energy

In addition to well-established peer-to-peer trading
and PAYG models, the “productive use of renewable
energy” model, or PURE, has gained traction as a
way to increase access to sustainable and affordable
energy as well as support livelihoods and foster
development.

PURE is a way to support the expansion of energy
access while helping communities generate revenue.
The idea is that providing funding and investment for
renewable energy solutions alone is not sufficient to
foster local value creation if there is no electricity
demand in the first place. In other words, local
businesses must be given financial tools such as
loans and subsidies to purchase equipment to create
electricity demand that would further foster the
development of more renewable energy projects.

Economic
Development and
Local Value

Local
Ownership

Adaptation
and Resilience

Examples of PURE include cooling solutions (such as
refrigerators), water pumps for agriculture, charging
devices, fishing lights, communication devices (phones
with internet), and mini-grids for productive use and
businesses. PURE can not only boost clean electricity
use but also support low-carbon economic growth,
create employment opportunities, increase income
for rural communities and contribute to the economic
empowerment of women. Estimates suggest that
market opportunities in the PURE sector in the coming
decade could total as much as USD 864 billion.

Source: See endnote 173 for this module.
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SUPPORTING PRODUCTIVE USE OF RENEWABLE ENERGY THROUGH PROJECT CIZO

Project CIZO (“sun” in Togolese) aims to electrify some 600,000
off-grid households using the pay-as-you-go model and a range of
demand-side subsidies, such as long-term tax exemptions. Among
the goals of the programme is to provide cheap solar kits to

more than 2 million citizens by 2025. As of June 2023, the project
provided some 134,431 solar kits. More broadly, the project aims
to support off-grid communities, healthcare centres, households,
and small farms by enabling productive use of renewable energy,
improving energy access and boosting livelihoods in rural areas.
Solar irrigation pumps provided by the project provide water to
irrigate fields while allowing farmers to save money on electricity.

The project is led by the Togolese Rural Electrification and
Renewable Energies Agency (AT2ER) and is funded by the African
Development Bank, the EU-Africa Infrastructure Trust Fund, the
Sustainable Energy Fund for Africa, and the government of Togo,
which together contributed USD 32.3 million. By September 2023,
the project had installed 122 solar water heaters in health centres
and provided electricity to 87 peripheral care units. In total,

153 immersion and surface pumps have been deployed on farms.

Source: See endnote 173 for this module.
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Peer-to-peer trading models - in which a direct
contract is made between the energy generator and
the energy user via a decentralised transaction - have
been in place for a number of years, with early trading
platforms in Germany, the Netherlands, the United
Kingdom and the United States.” A flurry of academic
literature has addressed technology options to facilitate
this model (such as blockchain) as well as challenges
with guaranteeing security and high-quality electricity
delivery, ensuring fair and impartial energy sharing
among community members, time-lags in reaching
agreements on the ultimate supply of energy and
predicting system behaviour for grid operators.'”®

Pay-as-you-go (PAYG) models have attracted
increasing financing for renewables, particularly for off-
grid solar PV in developing countries.”® This structure
allows users to purchase an off-grid energy system with
an initial down payment, followed by period payments
ranging from six months to eight years, ultimately shifting
the upfront costs of purchasing a system while avoiding
risks such as system failure.”” The existing mobile money
ecosystem in East Africa, particularly in Kenya, Rwanda,
and Tanzania, has facilitated use of the PAYG model
there”® Successful providers include Angaza, Bboxx,
d.light and M-KOPA."® Koolboks, initiated in 2020, has
been offering PAYG options in Kenya and Nigeria for
solar-powered refrigerators.'® In 2023, M-KOPA secured
more than USD 250 million in debt and equity to fund its
expansion beyond Ghana, Kenya and Nigeria to include
South Africa.'®
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Result-basedfinancing, or RBF, involves a mechanism
through which a funder makes payments only upon
achievement of pre-defined results, thereby linking
financing more directly with outputs and outcomes.'®
In the energy sector, RBF may be used for projects
with verifiable results, such as households provided
with a working electrical connection, or private sector
companies, community organisations and public
providers that deliver basic energy services.'®® RBF has
been used in the energy sector for around a decade,
focused largely on energy access projects in Africa,
although examples also exist in South-East Asia and In
Latin America and the Caribbean.'®* Early RBF for solar
PV was focused on smaller solar energy kits such as
multi-light systems, although more recently the focus
has shifted to larger-capacity solar home systems.’®
The model has also been applied to clean cooking -
primarily improved biomass cookstoves.'®®

In mid-2023, the Universal Energy Facility, a multi-
donor RBF facility managed by Sustainable Energy for
All, signed multiple grant agreements with mini-grid
companies in the DRC, Madagascar and Sierra Leone
for a total of USD 10.4 million to develop 29 mini-
grids with a combined capacity of some 3.7 MW.¥
Beyond the Grid Fund for Africa (BGFA) offers RBF
for private energy companies with a track record
of successfully implementing sustainable energy
projects in Sub-Saharan Africa®® In June 2024, a
USD 5.4 million (EUR 5 million) RBF agreement was
signed between BGFA and Nuru Sasa (DRC) to establish
a new mini-grid in the country,'®

7/
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Financial aggregation refers to the grouping of small-
scale energy assets (such as distributed renewable
energy) into portfolios to achieve scale and attract larger
investments.®® It can be in the form of securitisation
of future cash flows and the aggregation of these
into pooling structures, typically special purpose
vehicles (SPVs)"®" Until recently, financial aggregation
for distributed renewables was rare, although early
examples were applied in Kenya (by Bboxx in 2015 and
Brighter Life Kenya 2 in 2022) as well as in Sierra Leone
(by Winch Energy in 2021) and in Uganda.® In 2023,
two new securitisation structures for off-grid solar were
announced: a USD 130 million transaction pooling
payments from SunKing customers in Kenya, and the
expansion of d.light's securitisation beyond Kenya into
Tanzania, bringing total financing to USD 490 million.'3

have
supported the uptake of
distributed renewables in
recent years.
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Renewable energy deployment reached an all-time
high in 20234 Renewables and enabling technologies'
accounted for 7% of the growth in global GDP that
year'®s Opportunities for local economic development
and job creation exist along all stages of the renewables
value chain, from materials extraction and processing, to
equipment manufacturing, project development, project
operation, and energy distribution and use.®

POLICIES SUPPORTING LOCAL SUPPLY CHAINS AND
MANUFACTURING CAPACITY

Local renewable energy manufacturing - including
the production of solar panels, wind turbines, and their
facilities and components, as well as batteries and electric
vehicles - offers opportunities for low-carbon economic
development!® Along the first stages of the supply
chain, countries that are rich in the minerals needed for
manufacturing renewable energy technologies can foster

Module Energy Access Capital
Overview and Affordability Flows

Local Adaptation
Development and : .
Ownership and Resilience
Local Value
|

Economic

Local Supply Chains Investment in Manufacturing Renewable Energy Employment

significant economic development through the exploitation
and processing of minerals, provided that value is added to
local supply chains andthat potential harmful environmental
and social impacts are mitigated through appropriate
safeguards and policies!® The extraction, production,
and processing of energy transition minerals, as well as
the manufacturing of renewable energy technologies, can
foster local industries, create employment, develop export
partnerships, generate revenue and grow economies,®®

In 2023, policies aimed at diversifying the renewable
energy supply chain increased, with some countries
focusing on securing their supply chains, manufacturing
capacities, and sources of renewable energy components
and materials.

In the United States, the Inflation Reduction Act has
reshaped both global and domestic renewable energy
supply chains by offering an array of incentives, including
domestic content and workforce requirements as well

I Growth in renewables and enabling technologies considers investment in renewable energy capacity, investment in renewable energy
manufacturing, heat pump sales and electric vehicle, fuel cell, and charging infrastructure sales.

tCONOMIC DEVELOPMENT
LOCAL VALUE CREATION

as manufacturing tax credits for siting projects in energy
communities.?®® Since its inception in mid-2022, the
IRA has boosted local manufacturing in the country.
As of mid-2024, 100 new manufacturing facilities
for renewable energy and enabling technologies
were operational, under construction or announced;
53 facilities started expansion or had planned expansion
projects; and the restart of 5 previously abandoned
plants was announced.?®® Most of the facilities (68%)
are battery manufacturing plants, followed by solar PV
(42%), zero-emission vehicles (16%), fuelling equipment
(15%), electrolysers (10%), wind power (5%) and critical
minerals (4%).2°> Out of the USD 491 billion in IRA
investments since the third quarter of 2022, a total of
USD 67 billion was invested in manufacturing.2® Battery
manufacturing represented 62% of the total, solar 18%,
wind power 8%, zero-emission vehicles 7%, critical
minerals 3%, electrolysers 2% and fuelling equipment
0.5%.204
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European countries have taken steps to strengthen
their domestic supply chains for renewable energy
technologies and related components. France set a
target to produce 1 million heat pumps by 2027 and to
train 30,000 installers.?®> The United Kingdom plans
to spend USD 210 million (GBP 160 million) through
the Floating Offshore Wind Manufacturing Investment
Scheme to kick-start investment in the port infrastructure
projects needed to deliver the country's floating offshore
wind ambitions,?°

The European Commission’'s Green Deal Industrial Plan,
adopted in 2023, aims to elevate EU clean technology
manufacturing (including renewable energy). Proposed
initiatives include the Net-Zero Industry Act, which sets
non-binding manufacturing capacity targets and aims to
ensure that by 2030, the EU can internally produce at
least 40% of its own needs for clean energy technologies'
including renewable energy, and storage.?®” Also under
the Green Deal Industrial Plan, the Critical Raw Materials
Act aims to boost domestic sourcing and processing of
mineral resources and to enhance local supply chains,2°®

Japan, India and South Africa have announced
industrial policy initiatives to boost their domestic
manufacturing sectors.?® Japan plans to spend
USD 14 billion (JPY 2 trillion) over the coming decade
on green transformation to promote local production of
storage batteries, semi-conductors and equipment to
produce hydrogen, among others.

Electric vehicle manufacturing capacity has received
both policy and investment attention. In 2023, several
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jurisdictions - including Brazil, China, Estonia,
Hungary, Malaysia, Morocco, Thailand and the EU
— announced new policies to advance electric vehicle
manufacturing capacity, including batteries.?”® France
set a target to produce 1 million electric vehicles by 2027,
Malaysia set a target to reach 90% local production of
electric vehicles by 2050, and Morocco is set to sign a
USD 2 billion deal with electric vehicle battery producers
to build a major manufacturing plant locally.?"

In addition to policies aimed at fostering local sourcing and
manufacturing, several countries and jurisdictions - such
as Australia, Canada, the EU, France, Germany, ltaly,
Japan, the Republic of Korea, the United Kingdom,
the United States and Zambia - have established
dialogues, memoranda of understanding and other
policy agreements on the trade of critical minerals.?*
The EU set up a Minerals Security Partnership Forum
to co-operate in the area of critical raw materials.?”® The
EU also concluded a partnership with Namibia, which
had signed a provisional agreement to supply rare earth
minerals to the region.?™ Later in 2023, the EU signed
two other strategic partnerships in the supply of critical
raw materials with the DRC and Zambia.?”

Also during the year, China announced restrictions on the
export of gallium and germanium as well as controls on
the export of graphite, the largest electric vehicle battery
component by weight.?® In addition, China announced a
ban of the export of rare earth extraction and separation
technologies.?” The Russian Federation introduced a
temporary ban on the export of precious metal waste
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and scrap containing critical minerals.?® In Africa,
Ghana, Nigeria and Zimbabwe put in place bans on
the export of certain raw minerals including lithium, and
Namibia banned completely the export of unprocessed
ithium and other critical minerals.?”

The renewable energy transition requires innovation and
technological development. Patents in renewable energy
technologies can be usedto measuretheleading countries
and the pace of innovation. The speed of energy patents
has decreased in recent years, for both fossil fuel and
renewable energy technologies.?® In 2023, 150 renewable
energy patents were registered worldwide, well below the
4,603 in 2020 and the record high of 7152 in 2010.2%" Just
6 countries held 97.2% of total renewable energy patents
in 2023, a shift from the more diverse landscape in 2020,
when 22 countries held 97.2% of patents.??? Historically,
China has led in patents for renewables, with 47% of the
global total in 202222 Completing the top six in 2023
were the Republic of Korea, the United States, Japan,
Taiwan and Spain.?*

Several countries
announced

to boost their domestic
manufacturing sectors
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INVESTMENT IN MANUFACTURING CAPACITY

Investment in manufacturing capacity for renewable
energy technologies has expanded rapidly, driven by
supportive policies, ambitious corporate strategies and
consumer demand.??® The global energy crisis following
the Russian Federation's invasion of Ukraine created a
further impetus to develop manufacturing capacity to
strengthen energy security and diversify supply chains.??

In China, investment in renewable energy manufacturing
capacity has been supported by consistent policy
signals in its successive Five-Year Plans coupled with a
long-term industrial strategy focused on technology
manufacturing.??” In 2023, China accounted for 75% of
global investment in manufacturing for renewables and
enabling technologies, down from 85% in 2022.22¢ Europe
and the United States decreased their investment shares,
falling from 10% in 2022 to 9% in 2023, while other Asian
countries (Japan, India, the Republic of Korea and
countries in South-East Asia) increased their combined
investment share from 4.3% to 16%.2%° (= See Figure 4.)
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?. FIGURE 4. In the United States, the IRA began to have a marked
-// Investment in Manufacturing of Renewable Energy and Enabling Technologies, by Type and Region, 2022 and 2023 impact on investment in 2023, including in manufacturing
capacity. Between August 2022 and March 2023,
Billion USD major manufacturers of electric vehicles and batteries
250 announced USD 52 billion in forthcoming investments,?*

In the EU, there were early signs of increased investment

billion in manufacturing capacity thanks in part to the Net-Zero

SUusb  Others Industry Act of March 2023.2" In India, the Production

200 — 2023 Linked Incentive entered its second phase in late 2022,

increasing incentives for domestic manufacturing of solar

PV modules to USD 2.4 billion, up from USD 600 million

in the first phase.?*? Australia, Canada and the Republic

of Korea also began offering public support for renewable

energy technology and battery manufacturing during the
year, which is expected to spur further investment.?
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In the 2022 update to its National Determined Contribution
(NDC)' under the Paris Agreement, Australia announced
investments of up to USD 2 billion (AUD 3 billion) from the
new National Reconstruction Fund to support renewables
manufacturing and the deployment of low emission
technologies - broadening Australia's industrial base,
bolstering regional economic development and boosting
private investment in abatement.?*

1103

Batteries

50 70 billion USD ¥ 57 %

United :
States and Batteries
Europe
4.3% 2022 +70% 2023

Rest of Asia

The growth of manufacturing and deployment of
Investment growth renewables and other technologies related to the
(2022-2023) " . .
energy transition, also Iincreased attention towards
respecting human rights along these supply chains.?®
(= See Sidebar 1)

Note: Rest of Asia comprises India, Japan, the Republic of Korea and South-East Asia.
Note: Others compromises wind energy, heat pumps and electrolysers

Source: See endnote 229 for this module.

I The Paris Agreement requires each country to develop, submit, and update its Nationally Determined Contributions (NDCs), which outline their plans
to reduce emissions and adapt to climate change impacts. NDCs reflect each nation's commitment to mitigating climate change.
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SIDEBAR 1. Protecting Human Rights in the Energy Transition

The global shift to renewable energy presents significant
opportunities for economic development and enhanced
democratic governance. However, like any large-scale
industrial activity, the renewable energy industry faces
challenges in ensuring human rights protection across
its value chain. From the extraction of the materials
required for energy-related infrastructure such as copper
or lithium, to the manufacturing and siting of renewable
energy facilities, risks of human rights violations have
emerged, including poor working conditions, child
labour, forced displacement, and livelihood losses for
local communities and especially Indigenous Peoples.

Decision makers In  governments, international
organisations and industry have increasingly taken
action to address such risks. The "Guiding Principles
on Business and Human Rights (UNGPs)" developed
by the United Nations in 2011 provided an international
framework for responsible business practices and
addressing human rights violations in supply chains. In
September 2024, the UN Secretary-General's Panel on
Critical Energy Transition Minerals released a series of
principles and actionable recommendations relating
to equity, transparency, investment, sustainability and
human rights targeting the mining sector and specifically
related to the energy transition.

In 2022, the United States enacted a law that bans
US companies from importing products containing
polysilicon fabricated in Xinjiang, China unless they can
prove that no forced labour was involved in the production

process, in response to accusations of forced labour of
companies located in this area. In 2024, the EU adopted
its Corporate Sustainability Due Diligence Directive
(CSDDD) mandating companies to take responsibility for
ensuring that human rights are respected in their supply
chains.In 2023, the Ministry of Labour and Social Affairs of
Germany initiated the Branchendialog Energiewirtschaft,
a multi-stakeholder body (comprising companies, non-
governmental organisations, associations, and unions)
aimed at supporting companies to identify and address
human rights violations risks in value chains.

In 2022, Sierra Leone enacted legislation that formally
integrates the principle of Free, Prior, and Informed Consent
(FPIC) into national law. This principle guarantees that
Indigenous Peoples and local communities have the right
to approve or reject projects affecting their lands, ensuring
that industrial developments do not proceed without the
effective consent of those who are most impacted.

Non-governmental organisations have drawn attention
to the importance of guaranteeing human rights along
the value chain in the renewable energy sector. For
example, the Business and Human Rights Resource
Centre (BHRRC) produces its annual Renewable Energy
& Human Rights Benchmark report on assessing the
human rights practices of companies in the renewable
energy value chain, as well as an Investor Toolkit
that aims to guide investors in the energy sector on
integrating human rights considerations into decision-
making processes.
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The renewable energy industry itself is taking steps to
address these risks. The Solar Stewardship Initiative
(SSI) has established a sustainability framework for
solar PV products to ensure that they are sourced and
produced in line with internationally recognised labour,
environmental and human rights standards. The SSI
launched an Environmental, Social and Governance
(ESG) standard in 2023, and in 2024 it opened a
traceability standard for public consultation.

The Hydropower Sustainability Standard looks at the
environmental, social and governance performance of
hydropower projects. In 2023, the first certification was
awarded to Sebzor hydropower project in Tajikistan,
and three other projects were also certified. Also that
year, the Hydropower Sustainability Alliance became
the multi-stakeholder, independent body that oversees
the HS Certification System.

In 2023, the Global Battery Alliance launched a proof-of-
concept of the “battery passport”. When fully operational,
the passport will consist of a digital document that tracks
key data such as a battery's carbon footprint, material
sourcing, production emissions, and compliance with
labour and environmental standards.

In the mining sector, Initiatives such as the multi-
stakeholder organisation Responsible Mining Assurance
(IRMA) play a crucial role in ensuring respect for human
rights and environmental standards. In December 2023,
during the UN Climate Change Conference in Dubai

Development and

Economic Local Adaptation

Local Value Ownership and Resilience

Renewable Energy Employment

(COP 28),a variety of groups - including non-governmental
organisations, industry players and multi-stakeholder
organisations - co-signed a call to action for transparency
in the renewable energy sector, including principles for
good governance and respect for human rights.

Source: See endnote 235 for this module.
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RENEWABLE ENERGY EMPLOYMENT

Employment in the renewable energy sector reached
a new record of 16.2 million direct and indirect jobs in
2023, an increase from 13.7 million in 2022.2%¢ During
the period 2019-2022, employment in the renewable
energy sector grew roughly 15%, whereas jobs related
to fossil fuels fell around 4%.2%

By renewable energy technology, the number of
employees in solar energy increased the fastest
worldwide, rising a record 45% from 4.9 million in 2022
to 7.1 million in 2023.2%® This growth, led mainly by China
(= see Figure 5), resulted in the solar PV workforce
being the largest among the renewable technologies in
2023, followed by liguid biofuels (2.8 million jobs) and
hydropower (2.32 million).2* Wind energy had the fourth
largest number of employees among renewable energy
technologies, at 1.46 million in 2023, but growth was
very low compared to the previous year.?4

Regionally, Asia continued to host 65% of the renewable
energy labour force in 2023.24" China had by far the
highest number of employees in the sector - rising from
5.6 million in 2022 to 7.3 million in 2023 - accounting
for 45% of all jobs in renewables worldwide.?*? China’s
success in the sector and in building an integrated
renewable energy supply chain is due mainly to the
provision of infrastructure and to industrial policy, as well
as low labour costs.**® By region and technology, Asia
was home to most of the jobs in solar PV (77%) in 2023,
followed by Europe (10.7%) and the Americas (8.6%).24
Asia also led in wind power employment (59%), followed
by Europe (22%), the Americas (17.6%) and Africa and
Oceania (1.4%).2#°

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

The increase in jobs in renewables also has been fostered
by policy measures,ascountries have increasingly adopted
industrial policies to boost domestic job creation in the
sector. In the United States, the IRA Is estimated to have
created in its first year around 100,000 renewable energy
jobs across the country, 60% of them in the renewables
manufacturing sector.?*® The EU's Net-Zero Industry Act,
proposed as part of the European Green Deal, will likely
boost renewable energy employment in the region by
fostering a sustainable industrial base and prioritising local
production.?* In Australia, the Queensland Energy and
Jobs Plan was updated in 2023 to include new training
centres for workers in government-owned power plants
and allocates USD 100 million (AUD 150 million) for Job
Security Guarantee.?*

To ensure not only the quantity but also the quality of
renewable energy jobs, targeted policies, as well as
engagement with communities and labour unions, are
required.?*® The quality of jobs includes ensuring adequate
salaries, high standards of occupational safety and health,
protection of workers' rights, provision of social protection,
and permanent rather than temporary jobs.?°

So far, policies for employment in the energy sector
have tended to be gender blind.>*" In 2021 (latest data
available), 32% of employees in the renewable energy
sector were women, with a higher share of 40% in the
solar industry.?? As of January 2023, women held 11% of
ministerial roles in energy sectors across 190 countries.?®?
Additionally, there is a gender pay gap in the energy
sector, with women's salaries 20% lower than those
of men in the same position.?* Given these numbers,
gender-specific challenges in the energy field persist.?®®
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FIGURE 5.
Global Renewable Energy Employment, by Technology and Region, 2023
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Against this backdrop, in 2023 some governments were
offering equality and diversity programmes. The US
Department of Energy launched the 2023 Equity Action
Plan for advancing equity and equal opportunities for all
in the energy sector.?®® The US Agency for International
Development also launched an initiative on "Growing
Green Jobs for Women" in the energy sector in Nigeria.?®’
In Africa, the Women for Green Jobs Platform supports
job placement for women in Ethiopia, Kenya, Malawi,
Nigeria, Sierra Leone and Uganda.?®® Also during the
year, South Africa put in place a nine-month training
programme, the Management Development Program for
Women in Renewable Energy.2*®

Education and Reskilling

In general, growth in renewable energy demand has
been faster than the growth in the skilled labour force
in sectors relevant to the energy transition, such as
manufacturing, installation, and scientific and technical
activities, as well as in reskilling options for workers in
fossil fuel industries who may lose their jobs. A growing
global shortage of qualified labour was already apparent
in the renewables sector between 2010 and 2023.%¢°
Subsequently, some companies in the sector have
suffered from a labour shortage, particularly during
the construction and manufacturing phases.?®’ Many
renewable energy projects rely heavily on construction
personnel, such as for the installation of solar panels.22

It is expected that more than half of the job losses
associated with fossil fuels between 2022 and 2030 could
be transferred to other sectors through retraining and
qualification.?®® For some professions, it may be relatively
easy to reskill a person working in the fossil fuel sector for
a job in the renewable energy field.?®* However, in some
segments, such as coal mining, it is more challenging to
reskill workers for a renewable energy job.2®®* Moreover,
new employment opportunities in renewable energy will
not necessarily be in the same locations as fossil fuel
jobs. Therefore, those who gain jobs in the renewables
sector will often not be the same ones who lose their
positions in the fossil fuel sector,

To address the needs of the workforce shift for the energy
transition, a variety of governments, businesses, industry
associations and other stakeholders have initiated
educational and skills training programmes,#°®

In 2023, the EU took strong steps in key energy
industries such as wind energy, batteries and heat
pumps.?®’” As part of the proposed Net-Zero Industry
Act, the EU is setting up Net-Zero Academies for
reskilling and upskilling selected industries, including
the renewable energy sector.®® In early 2024, the
European Commission also developed an action plan
for mitigating skills shortages among 42 sectors of
the economy, including energy-related jobs (electrical
engineers, electrical engineering technicians, building
and related electricians, electrical mechanics and
fitters, environmental engineers) In energy-related
sectors (energy industries including batteries, heat
pumps and wind power),2%°

India has initiated exchange programmes with the
United States and other countries to tailor training
curricula for its domestic renewable energy industry
workforce.?® The Australian government is also
building a renewable energy workforce; this includes
convening a Jobs and Skills Summit and commissioning
Jobs and Skills Australia to conduct a capacity study
of the workforce needed for a renewable energy
transition.?’ In addition to governments, some
companies have sought to (re)train workers to qualify
them for jobs in the renewable energy sector.?’? (- See
Snapshot: South Africa.)

The United Kingdom announced USD 6.54 million
(GBP 5 million) in Heat Training Grants to supporttraining
in low-carbon heating, which are expected to support
around 10,000 training opportunities in England for
technicians to become certified heat pump installers.?”
During the period from April 2023 to March 2025, the
grants will help to deliver accredited skills training and
support to installers across the energy efficiency and
heat pump sectors.?™

Within higher education, the proportion of degree
programmes focused on renewable energy at public
universities rose from 16% in 1999 to 34% in 2019 (and
at private universities to 39%); however, there is still a
large imbalance compared to fossil fuel-focused training:
in 2019, 68% of energy degrees focused on fossil fuels,
while only 32% concentrated on renewables.?”® To
address this issue, Cameroon set up renewable energy
departments at 11 state universities in 2023, aiming
to generate jobs and accelerate the realisation of the
Sustainable Development Goals.?’

""u_‘||||i'u'.:.-_ii A |
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>‘ SOUTH AFRICA

TRANSFORMING KOMATI COAL POWER PLANT INTO A RENEWABLE ENERGY HUB

At the end of 2022, the Komati coal-fired power it has been criticised for engaging in this process at
plant in Mpumalanga, South Africa, was shut a very late stage of advancement of the project.
down after decades of operation. The owner
company Eskom has developed a Just Energy
Transition (JET) Strategy to achieve both
converting the power station to run on renewable
energy and doing so in a just manner. The plan

A training facility has been set up with the aim of

reskilling and upskilling Eskom employees as well

as members of the community with the necessary
knowledge in the field of renewable energy.

is to have a renewable power generation site The Komati training facility intends to create
supplied with 150 MW of solar PV power, 70 MW employment opportunities for workers in the coal
of wind power and 150 MW of battery storage mining industry and for young people living in
capacity. the coal mining areas. The training facility was

developed in co-operation with the Global Energy
Alliance for People and Planet (GEAPP) and the
South African Renewable Energy Technology
Centre (SARETEC). As part of the Cape Peninsula
University of Technology, SARETEC is the first
national technology centre for renewable energy
in South Africa and supports the energy transition
with specialised and accredited training. However,
progress on the project has been hampered by
delays in funding since the decommissioning.

To facilitate the transition project, the World Bank
approved a concessional loan of USD 497 million,
which is divided into three areas: USD 33.5 million
for decommissioning the power plant;

USD 416 million for repurposing with solar, wind,
batteries and a synchronous condenser; and
USD 47.5 million for minimising adverse socio-
economic impacts due to the shutdown and
creating new opportunities for the community.

Prior to the closure, Eskom conducted a socio- Source: See endnote 272 for this module.
economic impact study and engaged with
employees, labour unions, and the community, but

© PAUL BOTES]| gettyimages
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Renewable energy allows for decentralised deployment
and local ownership and therefore has the potential to
democratise how energy is consumed and produced.?””
In contrast to centralised, dispatchable fossil-fuelled
power plants, renewables can be more localised and
decentralised.?’®

The transition to renewable energy can incentivise a
more participatory model of energy governance,
reinforced by the growing number of citizen renewable
energy initiatives or energy communities.?”® The
increasing number of these renewable energy
initiatives has led to rising prosumerism' and a
diverse ownership structure, as seen in Germany,
where private individuals owned around 30% of
the total renewable energy capacity in 2019.2%° (- See
Snapshot: Germany.)
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Even though community energy faces challenges
regarding competition in a profit-driven energy market,
mostly with bigger energy companies, renewables
play an important role in the democratisation of the
energy system.”® Supportive policies, community
energy supporting networks and financing schemes
are key enablers for a transition to a renewables-based
decentralised and
democratic energy
system.?® (- See
Snapshot: France.)

In Germany, private
individuals owned
around

of the total renewable
energy capacity in 2019.

I Prosumerism is a model where an entity both produces and consumes energy. This allows them to participate in energy trading by selling
any excess energy they generate and purchasing additional energy from the grid when needed.
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OWNERSHIP STRUCTURE OF RENEWABLE ENERGY CAPACITY

The expansion of renewable energy in Germany
over the past decade has led to a dynamic and
diverse ownership structure, with private individuals
maintaining a significant share of installed capacity
despite the growing involvement of larger investors
and energy supply companies.

As of 2019, private individuals owned 30.2% of all
renewable energy installed capacity in the country,
making them the largest ownership group. (= See
Figure 6.) This group includes both individuals and
households with small-scale installations, such as
rooftop solar panels, as well as members of energy
co-operatives, where several private owners pool

resources to invest in larger projects. Despite a gradual

decline in their overall share over the past decade,
private individuals continue to dominate, particularly
in solar PV, where they are the primary owners.

Meanwhile, other ownership groups, such as funds/
banks (14.1% in 2019) and energy supply companies
(17.2%), have increased their share, especially in large-
scale projects such as offshore wind power and utility-
scale solar installations. Farmers owned 10.2%, of
the total installed renewable energy capacity in 2019,
maintaining a consistent presence in recent years,
and industry actors owned around 13%.

The ownership structure in Germany varies
considerably by renewable energy technology.
Solar PV has the most diverse ownership, with
private individuals (the largest group) accounting
for more than 30% of the capacity in 2019, and
significant investments driven by subsidies. In
onshore wind, the share of private ownership has
fallen nearly 10%, while energy supply companies
have expanded their stake, growing their wind
energy portfolios. Ownership of offshore wind
power has fluctuated, with funds and banks
dominating in 2014 but energy supply companies
regaining shares in 2015. In biogas, farmers have
been the dominant owners since 2004, with a
share of nearly 75% in 2019, due largely to the

use of agricultural byproducts as input materials.
Hydropower remains highly centralised, with large
energy supply companies owning more than half,
whereas private individuals held just around 6% of
the total capacity in 2019.

The large ownership of renewable energy by
private individuals, even as bigger companies
increase their stakes, highlights the shift towards
a more decentralised energy system compared to
the historically centralised fossil fuel model.
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FIGURE 6.
Ownership Structure of Renewable Energy Installed Capacity in Germany,
by Ownership Group, 2019 (Without Pumped Storage)
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Note: Private indivudals refer to individuals and households with small-scale installations as well as members of
energy co-operatives, where several private individuals collectively own a renewable energy installation.

Energy supply companies include regional and national public and private supply companies. Project developers
include companies primarily engaged in the development, operation and sale of renewable energy projects.
A clear categorisation is not possible for all companies, as some operate across multiple areas.

Source: See endnote 280 for this module.
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COMMUNITY ENERGY

Community energy refers to energy projects that are
initiated, owned or operated by a local community for
the benefit of the community. Projects typically involve
renewable energy sources such as solar, wind, and
biomass, and aim to increase local energy resilience,
reduce carbon footprints and provide economic benefits
to the community.?®* Community energy projects have
gained attention due to their social and economic
benefits, beyond the environmental ones, ranging from
creating local jobs and social cohesion to increasing
energy literacy, improving efficiency, reducing energy
costs and tackling energy poverty.®* Engagement
iIn community energy projects Is also recognised as
increasing community support for renewable energy
initiatives, helping to accelerate the energy transition.?®

Within the community energy movement, energy
communities are legal entities (usually co-operative
organisations) where citizens, local authorities and/or
businesses come together to produce, distribute, share
or manage energy. They are defined and supported
under legal frameworks such as the EU's Clean Energy
Package.?®

In 2023, several countries and organisations in the
EU advanced frameworks, funding and support tools
for energy communities, including a guidebook for
guiding communities towards inclusivity'.?®” Italy,
through its Energy Agency (GSE) published rules for
operating energy communities as well as incentives,

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

including a provision for integrating already-deployed
solar PV systems into the incentive scheme.?®® Wales
launched a publicly owned energy company focused
on supporting renewable energy communities through
grants.?®® Albania adopted a new law on the promotion
of the use of renewable energy that includes simplified
procedures for energy communities, as well as provisions
to organise renewable energy communities as legal
entities.”®* Denmark allocated a USD 620,000 (DKK
4.2 million) grant to nine local energy communities.?!
Greece unlocked USD 46 million (EUR 42 million) for
the development of local energy communities operating
through net metering or virtual net metering.?

In addition, crowdfunding platforms have emerged in
some European countries to help match interested
individual  investors  with  potential  community
project owners.?® For example, WeShareSolar in
the Netherlands provides access to financing and
manages administrative tasks, while also working
together with banks and ultimately reducing the cost
of capital for rooftop solar projects.?** Citizen-led
co-operative initiatives, such as the financial vehicles
of Energie Samen in the Netherlands and Energie
Partagée Investissement in France, are also active to
mobilise funding.?%

The continuous growth of the European association
of citizen energy co-operatives, REScoop.eu, shows
the increasing importance of citizen-owned and
co-operative renewable energy entities in the region.
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Under the REScoop.eu definition, energy co-operatives
arecharacterised by a co-operative governance structure
(one member, one vote regardless of the number
of shares owned) and a non-profit business model
(benefits are reinvested and dividends are capped). In
2023, the network consisted of 2,500 European energy
co-operatives encompassing 2 million citizens.?®

In Brazil, the "community solar” project (through
co-operatives) of the energy organisation RevoluSolar
provides an example of how an energy community
approach can benefit the entire community.?® The
initiative started by equipping 30 families in the Brazilian
favela Babildnia with access to renewable energy, who
decided to invest the profits generated in training and
local job creation, leading to better living conditions
and protection from rising energy prices.??® In Belgium,

i The guidebook describes inclusion as “when all people are valued and able to participate and contribute to their fullest without any discrimination based on their gender, sexual orientation, social class, political
beliefs, race, ethnicity, nationality, religion, age, and / or disability”” It further states: “Inclusion is about ensuring that diversity of knowledge, perspectives, information, and ideas are welcomed and being used. What's
more, inclusion is focused on fostering the structure, system, processes, culture, behaviour, and mindset that embrace and respect all people in all their diversity.’
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34 energy co-operatives joined forces in 2022 to form
"Seacoop”, based on the concept of acquiring a 20%
share of new offshore wind parks in Belgium and then
supplying 20% of the electricity generated to households
and small and medium-sized enterprises in the country
via co-operative suppliers,?®

In the United States, a majority of states (41 plus
the District of Columbia) had at least one community
solar project by 2022, with New York, Minnesota and
Massachusetts leading in installed capacity.**® These
states have public incentives in place for community
solar, but also have utility support that helps facilitate
individual participation in community projects.®’

In Australia, public funds support the development of
community solar: USD 66.6 million (AUD 100 million) has
been allocated into community solar banks across the
various Australian states.®*? The 2023 budget includes
incentives under the Powering Australia plan aimed at
making renewables cheaper to Australian homes and
businesses. Examples include USD 224.3 million for
the Community Batteries for Household Solar grants
programme to deploy 400 community-scale batteries
for up to 100,000 households; USD 102.2 million for
Community Solar Banks for 25,000 Australians living in
apartments, rentals and low-income households; and
USD 83.8 million to develop and deploy First Nations
Community Microgrid projects.?®

Community ownership also can benefit Indigenous
communities.®** (= See Snapshot: Canada.)
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CO-OPERATIVE FUNDING FOR CITIZEN ENERGY

Energie Partagée Investissement (EPI) is a French
co-operative investment fund specifically targeting
citizen-led renewable energy projects. EPI operates
under the umbrella of Energie Partagée, an organisation
that brings together projects and stakeholders of the
community energy movement in France.

Energie Partagée was founded in 2010 with the
mission of empowering local communities to play a
central role in the transition to renewables (through
both renewable energy generation and energy
efficiency projects) and raising awareness about
energy consumption reduction. Over time, the
organisation has evolved into a national network and
several regional networks supporting community-led
renewable energy initiatives across France. Sharing
resources and tools, and organising workshops and
events for knowledge exchange, the network builds
local capacity and provides support on the regulatory,
technical and financial aspects of initiating and
piloting renewable energy projects.

Through the label “citizen project”, Energie Partagee
awards renewable energy projects that belong
to local communities and create benefits for the
community. The label is awarded to projects that
fulfil specific criteria, organised along five axes: strong

presence of local public and private players; use of
local skills and mobilisation of the local community;
shared governance and transparent decision-
making processes; environmental protection; and the
mobilisation of ethical and socially responsible finance.

More broadly, citizens' projects as envisioned by
Energie Partagée strive to raise environmental
awareness, help citizens to reduce energy
consumption, contribute to fighting energy poverty
and engage citizens to discuss and drive the
energy transition. As of 2024, the network counted
372 projects, involving more than 32,000 citizen-
shareholders and producing around 1.5 terawatt-
hours per year of wind power, solar PV, geothermal
energy, biomass and biogas.

The co-operative investment fund EPI raises funds
from individuals who purchase shares in the fund
(at a price of USD 135 or EUR 123) and invests
in renewable energy projects labelled as citizen
projects. While the fund has historically focused
on investing at the construction phase to minimise
risks, it is increasingly also investing at earlier stages,
providing project developers with the necessary
funding to cover upfront costs such as feasibility
studies and permitting processes.

The governance of the fund includes the shareholders
as well as a directory board composed of the
cooperative energy producer and provider Enercoop,
the co-operative bank La Nef, and a consulting
company working on sustainable development.

As of June 2024, EPI had financed more
than 135 citizen-led projects, for a total of
USD 44 million (EUR 40 million), of which around
USD 11 (EUR 10 million) was invested in 2023,
Projects are financed in the form of equity. Until
2017, as the first projects financed were slowly
starting their operations, no dividends were yet
distributed to EPI shareholders. From 2017, the
price of the share started increasing every year
(from an initial EUR 100), and since 2023 investors
started to receive dividends as well.

While the fund aims to provide benefits of around
4% yearly, citizens who invest their savings in EPI are
usually committed to the purpose of the fund, which
extends beyond the immediate return on investment
(for instance, with shares being offered to children
by their grandparents). Data from the organisation
suggest that local economic benefits are 2.5 times
higher when renewable energy projects are owned
by energy communities as compared to traditional
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economic actors, and that people engaged in the
community energy movement reduce their energy
consumption around 20% In average.

Challenges remain to unlock the full potential of
citizen projects. Energy communities are typically
small local initiatives, while funding needs for energy
projects are huge, and administrative and technical
requirements for access to finance and permitting
processes are tailored for bigger industry players.
Supporting structures such as Energie Partagée
can help greatly in developing citizen-led energy
initiatives, but they also require funding and political
support to build local capacities.

Source: See endnote 282 for this module.
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CANADA
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ADVANCING INDIGENOUS LEADERSHIP IN RENEWABLE ENERGY

Canada is a global leader in renewable electricity
generation, with a continuous increase in renewable
energy projects, many of which are situated on traditional
Indigenous territories or reserve lands. The non-profit
organisation Indigenous Clean Energy (ICE) is dedicated to
advancing Indigenous-led capacity building and collective
action in Canada's energy transition. By promoting
energy efficiency initiatives, youth training and mentorship
programmes, ICE empowers Indigenous communities,
which make up 5% of Canada's total population, to
take a leading role in the country's renewable energy
development.

In 2022, nearly 20% of Canada's electricity-generating
infrastructure involved partnerships or benefits, and thus
economic participation, for Indigenous Peoples, with
the majority of this infrastructure focused on renewable
energy production. This corresponds to around 600
renewable energy projects with Indigenous participation,
including off-grid community projects, while half of them
have a capacity of over 1T MW. Projects include hydro,
wind, solar, and bioenergy, and the average Indigenous
ownership share is around 50%.

The growing involvement of Indigenous Peoples in
renewables in Canada is due in large part to sufficient
financing and adjustments in the national and provincial
legal and political framework. Many Indigenous-led
renewable energy projects benefit from federal grants

that enable smaller projects to make it through pre-
construction stages.

Policy changes at the provincial level, such as through
Ontario's Green Energy Act, haveincentivised Indigenous
participation by defining a minimum threshold for
Indigenous involvement and embedding this in
procurement processes. The Alberta region in western
Canada has deregulated power purchase agreements,
which has enabled Indigenous communities to own
and operate power generation facilities. Indigenous
participation in renewable projects is legally mandated
in Canada, meaning that proceeding with projects on
Indigenous land without the involvement of communities
poses significantlegal risks for utilities, potentially leading
to legal challenges, project delays and reputational risks.
Based on this legal and policy framework, Indigenous
leaders engage in negotiations with utility companies
and developers to ensure that their communities are not
only participants but also operators and beneficiaries of
renewable energy projects.

On an international level, the United Nations Declaration
on the Rights of Indigenous Peoples, adopted by the
UN General Assembly in 2007, affirms key principles
such as free, prior and informed consent to mitigate
any breaches of rights to Indigenous property, land,
resources and self-determination.
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Indigenous ownership and involvement in renewable
energy projects empower Indigenous Peoples to
promote economic development. At the same time,
it can enhance leadership skills, self-sufficiency and
business capabilities in communities usually lacking
such opportunities and where suicide rates tend to be
around three times higher than among non-Indigenous
people. ICE asserts that merely receiving shares and
benefits from renewable energy projects does not
equate to actively managing a project and engaging
fully in the economy.

ICE's capacity building programmes play a crucial role
in advancing economic development. The 20/20
Catalyst Program equips Indigenous leaders with the
skills needed to champion renewable energy projects.
The recent Off-Diesel Initiative supports communities
transitioning from diesel dependency to renewable
solutions. ICE's Bringing It Home initiative
helps scale energy efficiency projects through
hands-on training, while the Generation Power
programme encourages Indigenous youth to explore
careers in renewables. The ImaGENation initiative
supports young leaders by providing resources to
renewable energy projects rooted in their cultural
identities.

Economic
Development and
Local Value

Local
Ownership
|

Adaptation
and Resilience

The success stories emerging in Canada exemplify
the potential for renewable energy to drive community
empowerment and economic development. The Oneida
Energy storage project is a 250 MW battery storage
initiative that will be the largest in Canada and has
been developed by the Six Nations of the Grand River
Development Corporation together with a Canadian
energy storage company. The project aims to enhance
the reliability and affordability of the province's renewable
electricity grid by storing energy during low-demand
periods for use during peak times. The Metalake biofuel
facility in northern Saskatchewan, 100% owned and
led by the Meadow Lake Tribal Council, exemplifies a
successful Indigenous-led initiative that uses a beehive
system bioenergy model to produce renewable energy.
It enables economic benefits for local agricultural
producers through power purchase agreements while
promoting sustainable practices in the region.

As Canada continues to develop its renewable energy
sector, the experiences from ICE, along with the
country’s current national and provincial legal and
regulatory frameworks, can inform the policies globally
that strengthen Indigenous leadership and participation
in renewable energy projects.

Source: See endnote 304 for this module.
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To tackle the climate crisis, mitigation and adaptation
efforts must go hand in hand. The shift to renewables
is not only a key strategy for mitigating climate change
by greatly reducing emissions, but also presents
opportunities to enhance both climate change
adaptation' and resilience'?%® Renewable energy
supports both adaptation and resilience in various
ways. (= See Table 1) In nearly all settings where they
are deployed, renewables offer mitigation-adaptation
synergies, as they can power energy-intensive
climate adaptation solutions, such as air conditioning,
desalination and irrigation, without compromising their
mitigation strategies.?%

I Adaptation involves making adjustments in ecological, social or economic systems in response to current or expected effects of climate change.
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Given the potential of renewables for distributed and
decentralised energy solutions, they can provide remote
communities with consistent energy supply during
extreme weather events and natural disasters.*® This is
key for maintaining critical infrastructure and preventing
disruptions to vital services, allowing communities to
decrease their vulnerability to climate change risks and
build self-reliance.®*® Many remote communities still rely
on small-scale fossil fuel systems that are vulnerable to
extreme weather events.**® For example, around 200
remote Indigenous communities in Canada use diesel as
their main source of heating and power, which exposes
these communities to volatile fuel prices and high costs
of transporting the fuel by barge, plane or ice road.®™

i Resilience refers to the ability to withstand, anticipate, respond to and recover from the impacts of long-term and immediate extreme climate
events while minimising harm to societal well-being, the economy and the environment.
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FEATURE: RENEWABLE
tNERGY FOR CLIMATE
ADAPTATION AND RESILIENCE

Natural disasters such as floods can impair conventional
power, water and other resources.®" Off-grid solutions
— including solar water pumps, solar lighting, solar-
powered communication devices, irrigation and cooling
systems - can enhance climate resilience by ensuring
reliable energy and supporting critical services such
as cooling in healthcare facilities during outages.®?
(> See Table 1) Already, distributed off-grid solar
technologies have provided power to millions of homes
and businesses In climate-vulnerable regions across
sub-Saharan Africa, South Asia and South-East Asia.’®
In Bangladesh, 2,226 solar irrigation systems have been
installed around the country.®*
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Off-grid solutions do not depend on long-distance
transmission lines or infrastructure, making them more
resilient to extreme weather events such as floods,
high winds and cyclones.®*” They are also less prone to
blackouts during heatwaves and remain unaffected by
shifts in rainfall patterns, unlike large-scale hydropower,
which can be vulnerable during droughts.*'® Moreover,
with no reliance on fuel supply chains, off-grid solutions
can maintain power to critical services even if fuel
transport is interrupted or prices spike during crises.®”
The compact and distributed design of products such
as solar energy kits and irrigation systems enables them
to be easily relocated if extreme climate events result in
forced migration.3'®

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

The potential of distributed and decentralised
renewables also becomes evident when looking at
grids. Traditional electricity grids are vulnerable to
natural disasters due to their centralised nature and
reliance on extensive infrastructure, which can lead
to widespread blackouts.®” Against this background,
renewable energy-powered mini-grids and microgrids
offer significant community and environmental
benefits, not only in remote areas but also in urban
contexts that are increasingly impacted by the effects
of climate change.®® Even if connected to a central
grid, mini-grids and microgrids can be “islanded” to
operate independently from large transmission and

distribution lines in case of extreme weather events.3¥

The Peruviannon-governmental organisation EcoSwell,
which develops participatory
projects for local vulnerable communities, installed a
solar PV-based micro-grid at a local medical centre
in Talara, providing an uninterrupted power supply.®?2
Other projects included building a 13 kW solar and

renewable energy

wind-based hybrid micro-grid for a community of
40 families in Nazca in southern Peru, residential
energy consultations and PV system installations, and
a solar distiller to overcome critical water scarcity.*??
In Boston, United States, where sea levels have risen
more than 20 centimetres since 1950, neighbourhood
organisations have developed distributed microgrids.®*
This has allowed communities to foster self-sufficiency
and address the challenges of rising sea levels and
flooding.®>® However, the initiative faces obstacles
due to a lack of financing and a monopolised utility
system,3#®

Economic

Module Energy Access Capital Local Adaptation
. - Development and . -
Overview and Affordability Flows Local Value Ownership and Resilience
]

./’ TABLE 1.

Renewable Energy Solutions for Climate Change Adaptation and Resilience

iC;':llr)r;a::tteschange Associated risks Adaptation potential of renewable energy solutions

Increase in Solar-powered desalination
drought and Water shortage
floods Renewables-powered pumping system
Renewable energy-based water purification and
Degraded water quality = sanitation systems
Floating photovoltaics to reduce evaporation
L|m|teq S SUIgfal Renewables-powered irrigation systems
for agricultural use
Rising Increase in heat-related | Renewables-based cooling and cold-chain systems for
temperatures diseases housing and healthcare facilities
Agrivoltaics for electricity production and farming
Food loss L .
providing overhead protection and shade
Stable freshwater supply ' Renewables-powered irrigation systems
Extreme Decentralised off-grid electricity generation in disaster-hit

weather events Forced displacement

(e.g., storms)

regions and beyond

Renewables-powered early warning systems

Health risks ,
Renewables-powered emergency services and
healthcare facilities

Energy supply Renewables-powered mini- and microgrids for electricity

disruption supply, including in remote communities

Communication service = Solar-powered portable chargers to keep communication
disruption devices operational

Sea-level rise Renewables-powered water pumps to manage water levels

Flooding and coastal

erosion Hydropower plants and reservoirs for flood prevention

Saltwater intrusion Renewables-powered purification and wastewater systems

Note: This table highlights general concepts. Adaptation needs are diverse and context-dependent, and renewable energy solutions

must be tailored to local needs.

Source: Adapted from IRENA, 2021. See endnote 312 for this module.
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Renewable energy infrastructure can further enhance
climate change adaptation and resilience by
simultaneously leveraging a diverse range of renewable
energy sources and technologies, such as wind, solar and
geothermal energy.®*” This can help safeguard against
potential disruptions from climate impacts, ensuring
reliable energy access.*?®

While  producing energy, resilient renewables
infrastructure can also deliver multiple non-energy
services, strengthening adaptation and resilience
beyond energy supply and optimising resource use.®?®
For instance, agrivoltaics offer shade and protection
from the sun and therefore allow land to be used not
only for energy generation but also for more resilient
food production.** This enhances food security while
reducing water evaporation.®' By-products from biogas
facilities can be repurposed to create organic fertiliser,
contributing to sustainable agriculture.®* Additionally,
water harvesting from hydropower dams offers a dual
benefit by providing both renewable energy and an
essential water supply, which is particularly valuable In
regions facing water scarcity.®3?

As of mid-2024,

recognised renewables
as an adaptation
measure in their NDCs.

RENEWABLES 2024 GLOBAL STATUS REPORT - ECONOMIC AND SOCIAL VALUE CREATION

ENABLING FRAMEWORK FOR RENEWABLES-BASED
CLIMATE ADAPTATION AND RESILIENCE

Systematically integrating renewables into well-designed
adaptation policy instruments allows for supporting
both emission reductions and climate resilience. As of
mid-2024, 50 countries had recognised renewables as
an adaptation measure in their Nationally Determined
Contributions', 3

Only 3 countries in Europe referred to the adaptation
benefits of renewables in their NDCs, 4 in the Caribbean,
3 in Latin America, 8 in Asia, and 4 in Oceania, while
19 out of the 50 countries referring to renewables for
adaptation in their NDCs were in Africa.*** Nine of the
countries that included renewables-based solutions as
adaptation strategies were in the Middle East, where
most of the identified targets and mentions refer to
renewables-based solutions to climate-induced drought
and water scarcity, such as solar-powered desalination.3%
As countries prepare for a new round of updates in 2025,
leading up to COP 30, this presents an opportunity for
countries to reassess their adaptation strategies and
incorporate renewable energy solutions to strengthen
climate resilience.®¥

Of the 50 countries that considered renewables’ potential
for climate adaptation in their NDCs, 24% were small
island developing states in the Caribbean, the Pacific, the
Atlantic and the Indian Ocean. SIDS are highly vulnerable
to climate change due to their limited land area, reliance
on marine resources, remote geography and fragile
ecosystems, exacerbating their exposure to rising sea
levels and extreme weather events, 38
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Antigua and Barbuda has announced that all homes
built after 2025 must have back-up renewable energy
generation and storage systems to foster climate
adaptation and enable a climate-resilient development
pathway.** By 2030, the island country aims to power
100% of both its water supply infrastructure and its health
and emergency shelter facilities using grid-interactive
renewable sources.**® Micronesia aims to power all
its water solutions with 100% renewable energy and to
strengthen the resilience of its energy system through
domestically produced renewables, safeguarding against
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climate change-induced disruption of global supply
chains.®*" As part of Dominica's NDC, the government
has announced to establish community off-grid mini-grid
and microgrid renewables-based power supply systems
in vulnerable coastal communities that are periodically
without electricity due to storms and hurricanes.** The
Pacific Islands’ Greenhouse Gas Abatement through
Renewable Energy Project (PIGGAREP) promotes
renewable energy in small Pacific islands, enhancing
energy security and reducing dependence on imported
fossil fuels vulnerable to supply chain disruptions.3#3

i Nationally Determined Contributions (NDCs) are climate action plans submitted by countries every five years under the Paris Agreement, outlining their commitments to reduce greenhouse gas emissions and adapt to
the impacts of climate change. The data presented here draws from both the NDC 2021 updates and the original 2016 versions, as some countries had not yet made revisions as of mid-2024.
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A number of African countries have committed to concrete
renewables-based adaptation measures. In its updated
NDC from 2023, Egypt outlined plans for renewables-
powered desalination to produce 4 million cubic metres
of water daily, benefiting 33 million people** South
Africa’s Renewable Energy Independent Power Producer
Procurement Program (REIPPPP) has integrated solar
and wind energy, enhanced rural electrification, and
reduced reliance on coal, which mitigates risks from
extreme weather events affecting coal supply chains.?#
Ghana plans to increase the use of renewable energy
to back the strengthening and full-scale deployment of
both its disease surveillance systems as well as climate
early warning systems.**® Uganda aims to rehabilitate
climate-proof electricity transmission infrastructure
through renewable off-grid energy solutions.** Ethiopia’s
Climate-Resilient Green Economy (CRGE) strategy has
integrated hydropower, geothermal and wind energy,
reducing dependence on climate-sensitive biomass and
ensuring a more secure energy future, 34

Canada has launched three initiatives: the Clean
Energy for Rural and Remote Communities programme,
the Indigenous Off-diesel Initiative, and the Northern
Responsible Energy Approach for Community Heat
and Electricity programme.**® Together, these efforts
support renewable energy and capacity building
projects in over 160 communities across the country,
alming to strengthen climate resilience and energy
independence by promoting low-carbon solutions
driven by the communities themselves,3°
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In the Philippines, solar microgrids have been deployed
in island and coastal areas to ensure continuous power
during typhoons, reducing dependence on fossil fuels
and aiding faster post-disaster recovery.®’

While renewable energy infrastructure allows for
various adaptation benefits, it is not immune to climate
change impacts, such as extreme weather conditions,?%?
Accounting for climate resilience and fostering the ability
of renewable energy infrastructure to anticipate, absorb,
accommodate and recover from the effects of a potentially
hazardous climatic event is therefore critical.**® Climate
vulnerability and resilience assessments are needed
at different stages of renewable energy infrastructure
planning, including at the design, siting and infrastructure
development stages.*** As of 2021, around a quarter of
the member countries and associate members of the
International Energy Agency did not have a national
climate or energy plan aimed at enhancing the climate
resilience of energy systems,®%®

Overall, the potential of renewables for supporting climate
adaptation and resilience is still scarcely recognised in
policy making, despite a number of countries adopting
concrete measures and plans in recent years.*®® The
effectiveness of policies on renewables-based adaptation,
set out in NDCs and beyond, remains under-researched.
Moreover, research on similar policies introduced at the
local level is lacking. Consolidated, up-to-date data on the
role of renewables in enhancing adaptation and resilience
s essential, not only regarding climate resilience but also
in the context of peace and conflict and community
resilience more broadly.®” (- See Box 3.)
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In climate adaptation finance, renewables are increasingly
being considered as a solution for adaptation and
resilience, although support is minute compared to
mitigation projects. In 2022, development finance
for projects focused on climate change adaptation
through renewable energy was around USD 126 million,
supporting, for example, solar energy for isolated grids
and stand-alone systems.*® (- See Sidebar 2.)

Economic
Development and
Local Value

Local
Ownership

Adaptation
and Resilience

BOX 3. Renewable Energy for Lasting Peace and Resilience

Limited energy access is often a significant challenge
in fragile and conflict-affected states (FCAS), impeding
development and hindering recovery. Renewable
energy has the potential to foster lasting peace and
resilience by expanding energy access, promoting
economic stability and enhancing social cohesion,
particularly in FCAS. Access to reliable energy sources
can improve community safety and empower local
economies, reducing tensions arising from resource
scarcity, displacement and competition over natural
resources exacerbated by climate change.

Energy Peace Partners (EPP) researches the
peacebuilding impact of renewable energy and

has identified a positive and statistically significant
correlation between access to electricity and peace.
Their research also indicates that increased access
to electricity leads to lower future conflict levels in
FCAS. In line with these findings, EPP has developed
an impact management system to track and measure
the peace benefits of renewable energy projects.
Thorough data collection and research are crucial
to inform potential investors and project developers
about the benefits of renewable energy solutions
beyond environmental considerations.

Source: See endnote 357 for this module.
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SIDEBAR 2. Climate-related Development Finance and Renewables

In 2022, 32.9% of allocable bilateral Official Development
Assistance (ODA) globally had climate-related
objectives. This was a significantly higher share than
for energy finance, where more than 80% of ODA
was climate-related. Climate-related development
finance commitments for renewable energy reached
USD 9.5 billionin 2022, representing 7% of total climate-
related assistance. Mitigation-related projects for
renewables received USD 8.1 billion, while adaptation-
only projects received USD 126 million, with projects
targeting both objectives amounting to USD 1.2 billion.
Regionally, most renewable energy projects were in
Africa (327 projects), followed by Asia (287 projects).

Mitigation was the principal objective of 65% of the
renewable energy projects, and was a significant objective
in an additional 29% of the projects. Adaptation, on
the other hand, was the principal objective in 7% of the
projects and a significant objective in another 28%.

Regarding flow types, finance flows linked to mitigation
came 50% in the form of grants, with 45% of the funds
being channelled through debt instruments and 5%
as equity. In contrast, adaptation-related finance was
largely funded on a grant basis (78.5%), debt instruments
(12.7%) and through equity and shares (8.9%).
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Adaptation finance programmes have begun to also
support renewable energy infrastructure. The largest
project in 2022 was the EU-funded Energy Plus:
Energy for Climate Resilience’ initiative in Pakistan,
with USD 34 million (EUR 31 million) supporting the
development of resilient hydropower facilities and
fostering adaptation through integrated planning
(including energy and biodiversity management).
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The Africa Adaptation Acceleration Program (AAAP), a
joint initiative of the African Development Bank and the
Global Center on Adaptation (GCA), aims to mobilise
USD 25 billion by 2025 to enhance climate adaptation
across Africa. The programme focuses on closing the
adaptation finance gap and supports initiatives in climate-
smart agriculture, infrastructure resilience, including
renewable energy infrastructure and innovative financial
Instruments.

Source: See endnote 358 for this module.
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