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INTRODUCTION

Africa 1s-a continent rich in land and energy resources, with & young and fast-growing population. Already the
world's youndest continent, by 20350 It Is expected to grow o nearly 2.5 billion peaple, B0% of them in Sub-
Saharan Africa (UNPD, 2018). Geographies, climates, and |evels of human and ecunomic development vary
widely acrpse the continenl. as does access to reliabie, affordable and sufficient modern 2nergy, which is crucial
o support industrialisation and development geals. Energy consumptlan in the region is extremely low amid a
large gapin access to modern energy. In 2020, the African coanlinent as a whole accounted for only aboul 6%
of the world's total final energy consumption, despite being home to over 20% of the world's populatian
(IEA et al., 2023),

Access to modermn energy is still lagging across the region

Diespite huge progress In access to modern energy over the past decades, energy access remains low (h many
parts of Sub-Saharan Africa. Some 571 million people in the region still lacked access to electricity in 2022
{Figure 1) (IEA et al, 2024). Access to clean cooking fuels and te chnologies is even lower, 923 million people were
still using only basic stoves and traditional fuels for cooking In 2020 = and this number grew over the past decade
due to population growth and lagaing infrastructure development, All of this makes Sub-Saharar Africa home to the
world's largest poputation without access to modern anergy.

Beyond electricity aceess, the affordability and refianility of electncity supply and higher guallty fuels are major
issues across the continanl. This comes at a significant econamic cast, hindering the develooment of local industries
and the dellvery of crucial public services, including education and health care. Histarically, even fossil-fuel-exparting
countries in the region have continued to experignce large energy access deficits; especially in rural areas. The
success of the engray transition In Sub-Saharan Africa will therefore depend on the extent to v;.lhh_:h maodern energy
systems include those communities, farms or public facilities most likely to be left behindg.
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Figure 1 Access toelectrioty and clean cooking in Sub-Saharan Africa
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Meost used sources of energy: fossil fuels, bicenergy and hydropower

Fossil fuels have plaved an important role acrass Sub-Saharan Africa, as the most important sources of primary
energy and-electricity supply, Coal, natural gas and oll together account for over 0% of Sub-Saharan Africa's total
electricity generation capacity in 2023 (IREMA, 2024h). & number of African countries produce oil and gas using
fass|l fuels both as a source for domestic energy and an export commodity. Nigeria and Angola are among the world's
20 largest oll producers: Nigerla 15 atso among the world's 20 largest producers of natural gas (JEA, 2021a)
Major new natural gas develapments in Mozambigue, Senegal, South Africa and the United Republic of Tanzania
have turned the reglon into an emerging market for natural gas production (Anwar, Neary and Huxham, 2022).
Several African countries also produce coal, These include Botawana, Mazambigque, South Africa and Zimbabwe;
South Africa is the largest In the region (E1A, 2019).

Despite Sub-Saharan Africa's high degree of rellance on fossil fuels, bioepergy remains the most widely used source
of eneray; it accounts for almast 50% of the region’s energy supply (IEA et al, 2023; IRENA, 2024b), The majority
of this use relates to the traditional use of bloenergy far coaking in househalds, ranaing from traditional blomass
o improved traditional biomass technoloaies, and only limited modern biceneray,’ Population growth, lack of
productiva uses outside the home and unsustainable harvesting practices render biomass a lighly unsustainabla
enargy source |n Sub-Saharan Africa. Deforestation amid overreliance on fuslwood, and Inter-communal confiict
over access to woodlands, bath are major sources of environmental and social concern across the region. Added to
thege are the health effects of Incomplete combustion in traditfonal stoves, particularly among waman and children
(FAQ, 202); IRENA, 2013a).

Bioenergy |s alsa used to produce power, although it rapresented only aboul 1% of Sub-Saharan Africa's total
inslalled electricity generation capacity in 2023, OFf this total, 14 glgawatts (GW) were grid-connected and another
93 megawatis (MW) were oif-grid (TRENA, 2024a), Mest of this capacity i based on bagasse, aithough a few
countries (especially In Eastern and Southern Africa) have begun lo use blogas, besides wood fus| and waste
(IRENA, 20243).

Hydropower plays a large role In the confinent’s power mix

Hydropower is the largest renewable enargy source used for electricity generation in Sub-Saharan Africa, which had
over 31 GW of hydropower capacity. just over 24% of the continent’s total Installed electricity generation capacity

I irnpreve Eractiine biosnasy leehnslogies esrialoy oireet combiuhtion of hirmass; exbenilos se impnoved kil Jng eookifores
< Modem oessrgy fachnolaget miieds among obfern dmed bofeels podured from aagesss gnd efher plante fonalinpen=, bopss oroducad
throuph anzsratie dipestion of resmiies amd o caiel hezling sysisrm (IRENS, 262000
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in2023 (EHIEMA..ZGEQ}.’ In the same year, hydropower accounted for 115 of the total electricity generation capacity
in Southern Africa, but almost two-thirds of such capacity in Central Africa (Figure 2}, and more than that in some
countries.

Iy saveral African countries with large rivers crassing through their territory, hydropower accounts for half or more
of the total electricity generation capacity. Chief amang these countries are Angala, the Demecratic Republic of the
Congo, Ethiopia, Gabon, Guinea and Uganda (IRENA, 2024a).

Yet there i& still much untapped hydropower potential, across the continent, IRENA estimates that Alrica as a
whole (including Morth Africal has close to 131 GW of hydropower capacity across existing, committed, planned
and candidate hydropower plants (IRENA and AfDB, 2022} The largest commitied projects In the reglon include
Ethlopla's Renalssance hsrdri;pqwer project (at about & GW, the largest hydropawer project in Africa as of 2023),
the 3050 MW Mambilia project in Nigana, the 2 160 MW Cacula Cabasa project and the Z 071 MW Lauca project in
Angala, and the 1500 MW Mphanda Mkuwa hydropower plant In Mozamblaue, Candidates for the largest capacity
additions are the OR Congo, Ethiopla, Cameraan, Nig erla, Angola and Mozambloue

At the same time, hwdropower |s not withaut challenges, Climate rlsks are of particular concern in the coming
tecades. with Sub-Saharan Africa amang the reglons most susceptible. Chanaing rainfall and temperature pattems
due to climate change are expected to adversaly affect hydropower generation capacity In Sub-Saharan Africa
this century. The continent’s increased exposure to climate hazards compound the need for thorough impact
assessments before countries invest in few hydropower capacity ([EA, 20200, Further exploitation of hydropower,
espacially at a large scale, also invoives significant envireamental and human rights concerns, as well as potertial
cross-border conflict (Agrawal et ¢/, 2023; EBRD, n.d . Internatianal Hydropower Association, 2020). For this reason,
further hydropower development requires careful considaration, and must Include environmental and soclal impact
assEssments toensure projects remain sustainable while vulnerability 1o climate impacts is reduced.

The potential for solar and wind energy is significant

Wind and salar power deployment has begun to pick up In recent years, primarily driven by a handful of countries,
in particular South Africa; On average, however, Sub-Sanaran Africa’s installed renewables-based alectricity
genaration capacity represents less than 3% of the global total (IRENA, 20213}, Southern Africa had 6.7 GW of
installed capacity in 2022; this Is the reglon’s largest installed solar capacity, representing over B0% of Sub-Saharan
Africa’s total (IRENA and AfDB, 2022). The same is true for wind power; almost three-quarters of the region's wind
power. capacity, or soma 3 GW, is installed In Southern Africa - in particular, South Africa - followed by 80O MW in
East Africa (IRENA and AIDB, 2022), which ls the continent’s sole producer of geothermal power, some 870 MW |n
total, all of which is in Kenya (Figure 2).

Flgure 2 Renewable electricity generation by technology and region (%), 2021
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Sub-Saharan Africa possesses particularly large potential for solar power generation. The continent receives annual
average solar [rradiation of 2119 kilowatt hours per sguare metre per year (KWh/m®/vear), and most countries
across West and Southern Alrica recelve In excess of 2100 kWh/m?/year annually on average (IRENA and AIDB,
20227, This abundant renewable resources, couplad with ample-availabnle land, show a clear path for the continent’s
successful transition fram conventional power spurces to renswable ones.

Figure 2 shows the areas suitable for utility-seale project development. IRENA estimates the region's vast solar
technical potential at 4 988 GW (assuming a 1% land utiisation Tactor (IRENA and ATDBE, 2022). Wind power facilities
are distributed unevenly across the reglon; thelir distribution ls tied to the geography of wind resources. Nevertheless,
IRENA estimates the reglon’s technical potential for wind power at 237 GW (assuming a 1% fand wutillsation factar),
with Mauritania, Migar, Mali, Chad, Ethiopla and Namibia possessing Lhe greatest potential,

Eaypt and Algerta stand out as major consumers of primary energy and alectricity in Africa. This trend reflects ther
large populations, historically high rates of access to maodern forms of eneray and enaray-intensive industries. Egypt
takes the lead a5 the largest electricity producer in North Africa, and is also one of the largest elactricity markets
on the Africa continent as a whole. Its capacity, in excess of 84 gigawatts (GW), serves a population of more than
100 million (Flgure 1) Eaypt s fallewed by Algeria (50 GW) and Libya (14 GW) (IREMA, 2023), although Libya's
electricity arid and pawer generation infrastructure has suffered significantly since the enset of political instability
inthe 2010s.

Algeria, Egypt and Libya have traditionally relied on fossil fuels for virtually all thelr energy needs, The significant
role hydropower has plaved Egypt's power sector since the 1960s is a notable exception.

Figure 3 Most sultable aress in Sub-Saharan Africa for utlity-scale solar photovoltaic and wind

Sogrce; IRENA Global Attas for Renewabile Energy (IRENA, 20010); Base map LN Boundariaz.
Mote: Y = photoval laje,

Dischaimer: This map s orevided Tor iustration purposes anly, The boundaries and narmes shown on themap do net imely thi expresson
af any opinian on the part of IRENA conearming the status of any ragion, country, ter|tory, city or srea, or of its autharitios, aor conesming
tha dalimitation of frontiors or boundarnios.




INTRODUCTION

Modem renewable energy, such as that harnessed from the sun and wind, presents an enormous opportunity for
Sub«Saharan Africa. Beyond the electricity sector, renewableenargy can bea corepart of Africa’s structural economic
transformation; it will play a fundamental role as grean industries with immense potential are developed, reducing
dependencies of different forms, including structural, technoloaical and those related ta single-commodity trade
(IREM& and ATDE. 2022). Modern renewable energy can also play a central role in managing the environmental
impacts of growing populations and econornies, notably through reduced reliance on fossll-fuel-based power
generation and traditional biomass (wood fuel and charcoal) for heating and cooking,

Because some renewable energy projects - especially large-scale hydropower dams - can impact blaspheres and
the traditional land management practices of local communities; increased deployment of these technologias will
require a careful mix of policies to maximise benefits and minimise harm to the anviranment, indigenous peoples
and local communities (see Box 107,

Unlocking the potential of renewable eneray as a laver of socio-economic developmanl will reauire a structural
shift In national energy policies, Institutional capacity and well-honed palicy toals, in addition te intemational
co-operation. The following chapters examinge more closely the trends of renewable energy investment and finance
in Sub-Saharan Africa (Chapter 23, driven by regional and national plans, targets, and strategies for the sector
{Chapter 3), and the policy environment for renewables In the reglon (Chapter 4),

DAL phaloztutha ARRLHestock tom
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Sub-Saharan Africa received less than 1.5% of the USD 2.8 trillion Invested globally in renewable energy projects
over Z000-2020 (IRENA and AMDE, 2022) and its share reduced further in 2021 and 2022, to less than 1% of the
global total, as investments dropped from USD 5.3 billion in 2018 to less than USD 3.6 billlan in 2022, Investments
nesd to be scaled up considerably if the continent Is to realise its enormous renewable energy potential and clase.
the vast energy access deficit.

Moreover, renewable energy investments in the reglon are unevenly distributed, most investments tend to go to
economies with relatively sdvanced policy, regulatory and investment framaworks. For instance, the top three
recipients - South Africa, Nigeria and Kenya - recaived more than two-thirds of all renewable energy Investments
going to Sub-Saharan Africa in 2021-2022 (BNEF, 2023),

Conversely, the 33 least-developed countries in Africa received anly 37% of the renewable energy commitiments In
the continent over 2010-201% and their share has since declined turther. These countries, which are often unable ta.
attract private investments, require more public investment, primarily In Lthe form of Intefpational support. Public
investment is needed to develop infrastructure, bulld an enabling policy environment, mitigate risks, strengthen
institutional capacity and eventually develop effective markets, which can subseauently attract private investars.
In tHis way, directing financial commitments to least-developed countries can help foster an eguitable energy
transition resulting In transfarmative socle-economic deyvelepment for underserved pnmila!!nns_. This needs to be
atcompanied by rooust policy support that considers countries' context-specific needs.

This section is divided as follows. Renewable energy investment up to 2020 - both public and private - is discussed
in section 21, These data come from Bloomberg Mew Energy Finance (BNEF) and include investments in both
utility-scale and small-scale renewable eneray projects, bul have no coverage of large hydropower (larger than
5D MW, which plays 2 crucial role in the reglon. Public financing up ta 2021 s analysed n section 2.2 using data from
IREMA and OECD (2021). Unlike the BNEF data, these data cover large hydropower, as well as financial commitments
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towards anenabling ervironment through capacity bullding and technical assistance, besides other non-technolagical
investments coming from public institutions (donors, governments and multilateral development banks [MDBs]). A
key pointof difference between the two datasetz s that the BNEF data are based on projects reaching financial close,
whereas the IRENA and OECD data are based on commitments. The actual fiows or disbursement of money typically
sit somewhere between the two. Section 2.3 axamines investments in off-grid renewables up to 2021 in more detail.
it analyses these [nvestments based on data from Wood Mackenzie (2022). Since the data providers adopt different
methodoloales and methods, trends are examined without making comparisons between the various data sources,

2.1. RENEWABLE ENERGY INVESTMENTS
(EXCLUDING LARGE HYDROPOWER)

Between 2000 and 2020, the African continent attracted almaost USD 80 billion in investment in renewables
(extluding large hydropower). Ovar 904% (soma USD S5 billlan) was commitled betwesn 2010 and 2020 - most of it
to & handful of countries Gncluding In North Africa).

In Sub-Szharan Africa, Investments |n the 2000s were generally (lat. The 20105, by contrast, saw Increased
investment driven by structured renewable energy procurement programmes in the powsar sector such as feed-
in=tariffe and auctions supported by credit-enhancement structures provided by development finance institutions
{DiFIs) and MDBs. This is consistent with global trends, as salar power deployment, in particular, began to take off
after 2010 (IRENA and ATDB, 2022),

Cyer this period, investments inthe realon followed a sinusoidal pattern (i e. peaks lollowed by troughs), Inyestment
peaked in 2012, and again in 2018, with significant variation In the years between, as the peaks were often driven by

individual, larda-seale prajects (Figure £). Durlng this tima, almost two-thirds of investments in Sub-Saharan Africa

went to Southern Africa, mostly to South Africa, followed by East Africa and In particular, Kenya, which received
about a guarter of the total investment (Figure 5).

Flgure 4 Annual imvestments in renewable energy in Sub-Saharan Africa Flgure 5§ Cumulative [nvestmients in
by region {cufrant USD blllion), 20002020 reftwable energy by region
(eurrent USD billion), 2010-2020
Investments by reglan Cumulative jnvestment
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Sofar photovoltaic (PV) and wind power recelved the mest investment in Sub-Saharan Africa over 2010-2020
(Figures 6 and 7). [nvastments in solar PV were valued at USD 12.3 hillion = about a third of the total = followed by
Investments in wind, at USE N billion, and in salar thermal, al USD 5.4 billlon, Together, these three technologles
account for more than three-guarters of the total investments in the region

Uniike Investmenls in.solar PV, investments In solar thermal and wind power vary considerably from year to year,
driven by single large projects reaching financial close. These large imvestments tend to alse be concentrated in a
handful of countrigs. For example, in 2018, South Africa recelved mare than USD 1 billion for five wind farms, totalling
almost 750 MW (HIll, 20183

Compared with solar and wind investments, investment in bioenaray, geothermal and small hydropower remained
low; 'geﬁthermal Investments were cancentrated in Kenya, with a few recent investments in Djibout|, Ethiepla and
Zambia. Yet Sub-Saharan Africa accounted for 14% of global geothermal Investments in2010-2020, as opposed to
8 7% share for oh-shore wind and 3% for solar PV.

Figure & Arnual investmeantsin renewable energy in Sub-Saharan Flgure 7 Cumulative investmants In renewsble
Africa by technalogy (USD million), 2010-2020 erErgy in-sun-Sanaran Africa by
technology (LIST milllgn), 2010-2020
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A substantial portion of investments oo to large hydropower, which plays a crucial rele in the region. However,
since BNEF data on large hydropower are limited, they are not reflected in Flgures 6 and 7 The IRENA and OECD
(2027) data have a relatively more complete coverage of large hydropower and show pubilic financial commitments
of USDIZ2hillion in hydropower-related projects in the region over 2010-2020 (62% of all public financial
commitments towards renewables). Since hydropower tends to be largely public financed, this explains its larger
commitment share compared with that of sofar PV and on-shore wind, which are mainly privately financed, even in
Sub-Saharan Africa ([RENA and CPI, 2023). The most notablelarge hydropower commitmentin the region was for the
USD S billlon Mambllla Hydroelectric Plant, funded by Ex-Im Bank of China, co-financed with the Government of
MNigeria (n 2017, Data on large hydropower are further discussed in section 2.2,

4 Aol e pierls have Been commissmnes aF o June 222 e moiices e Garal Wind Farm (94849 MWL Kanass Wind Famm (HOM)
Niwrsa Wind Farm LS8 MY Ohyex e B30 IR Eaim (D MWL Jnd Sestwater Wind Farm (G20 W)
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Onty half of the investments in Sub-Saharan Africa between 2013 and 2020 came from domestic sources) this
highlights the regions dependency on international capital. By contrasl, at least more than three-fourths of
investrments in Europe and North America came frorn domastic sources aver the perlod (IRENA and CP1, 2023)°
Moreover, Sub-Saharan Africa faces some of the highest costs of financing In international capltal markets, in the
absence of public suppart in the form of risk mitigation and concessional financing, especially compared with mare
developed markels and economies.

Southern Alriea

Southern Africa atiracted the |argest share of cumulative renewable energy investments in Sub-Saharan Africa over
2010-2020, tataling USD 22.4 blllion. Almast 90% of this Investment was in South Africa, with the rast llowing into
Zimbabwe (7%), Mozambique (2%), Zambla (2%) and Namibia (1%) (Flaure 8). Mast Investments went into solar
BV (36%), followed by wind energy (34%) and concentrated solar power (Z4%) (Flgure 9 other renewabie enargy
technologies received only marginal attention.

Figure 8 Yearly investments In renewable energy in Seuthern Africa by country (WS million), 2010-2020
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Figure 8 Yeatly investments in renewable energy In Sauthern Africa by year and technology (USD milllon), 2030-2020
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West Africa

Investment |s far more spread out among countries in West Africa. Nigeria received the reqgion’s highest investmeant
commitments over 2010-2020, at 21% of West Alrica’s total, It was followed by Senegal and Mauritania (14% sach),
Ghana-and Sierra Leone (1% each) and Burkina Faso (10%), while all ather countries recefyed smaller investments.
Investment volumes vary considerably across years; 2017 was a peak year {or renewable anergy investments -
smaller investments were recelved by a larger number of countries. The single-largest investment lor a project, at
USD 385 mH'ﬁnn. was In Sierra Leane in 2011, for the Addax Makeni Bioethanol and Power Plant (Figure 10). However,
i July 2015, the plant's operations were suspended due to Tinancial constraints,

Sofar PV represanted the largest share-of overall investments, at EESE. oliowed by wind (16%), bigenergy (12%) and
small hydropowaer (10%), Solarenergy, ahd Lo some eéxtent wind, have notably become the mast important renewabla
energy technologies based on investment flows since the secand hall of the 2010s; they replaced investment In
other technologies, espacially bioenergy, atthough small hydropower also received some investmant (Figure 1),

Figura 10 Yearly Investments in renewable eneray in Wesl Africa by country (USD rilllon), 2010-2020
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Figure 1 ‘Yearly Investments in renewable energy in West Africa by technology (LSO million), 2010-2020
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East Africa

Renewable energy investments in East Africa over 2010-2020 were highly concentrated in a few countries, In
particular Kerya, which alone accounted for almost 60% of ovetall renewable investments, Another 17% we nt to
Ethiopia, fullowed by Uganda (7%), Tanzania (5%),and Diibouti and Burundl B%_eac hi. Investment in other countnes
wias neqgligible (Figure 12). Overall investment was spread out across a range of technologies, Including geathermal
(30%, almost all of which in Kenya), wind (28%), bibenergy (20%), solar PV (12%) and small hydropower (less than
50 MW) (10%) (Figure 13),

MNotable in East Africa is the very large Influence of Kenya on the reglanal investment numbers, which explains the
prominent role of geothermal in the region’s investmeant picture. Uniike in other parts of Africa; solar energy has
bean less prominent than other renewable eneray technologies, including wind and biceneray, in East Afrlca The
total investment [ salar PV in East Africa over 2010-2020 was almost haif that in West Africa, and less than one-fifth
that in Southern Africa; In turn, wind investrnent was four times that in West Africa, driven alsa by Kenva, especially
the Lake Turkana Wind Park, Africa’s [argest wind farm outside South Africa 1o date.

Flgure 12 Yearly Investmsnts in rengwable energy in Bast Afrlea by country (USD milllon), 2000-2020
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Figure 13 Yearly investments in renewabls energy in East Alnca by technology (USD milllon), 2000-2020
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Central Africa

Of all parts of Sub-Saharan Africa, Central Africa lhas recelved the least investment In renewable energy - less than
2% of the total since 2000, Gabon received the most, accouriting for 28% of the reglonal total over 2010-2020,
most of which was committed in 2010 and 2011 to small hydro (Figure 14), Gabon was followed by Angola, which
actountsd for 26% of the total Mozt of the Investmaent was commitied In 2020, and went intd solar PV (Figure 147,
making Angola the most impartant destination for renewables investment in recent years, Small hydro and salar
PY have been the two largest renewable energy technologles by Investment in Central Africa over the past decade;
thay recaived almast equal amaounts of investment, although the most recent years show a notable shift, towards
solar PY - almost to the exclusion of hytro (Figure 15), Dthar technolugies received only marginal attention.

Figure 14 ‘Yearly investmentsin renewable energy in Central Africa by country (USD million), 2010-2020

LD mlff i E2O00 202000
=0

ann
=g
oo

0 -
— -
o — ||
]
Sebon

i m ame
@ Angota Camerooa @ Chao & Conga OH

Source; (BNEF-2221)

Figure 15 Yearly investmenls in renewable anergy In Cenlal Africa By techralogy (USD million), 20010-2020
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2.2. PUBLIC FINANCIAL COMMITMENTS TO RENEWABLE ENERGY

Globally, renewable energy has been financed predaminantly by the grivate sectar; public finance has accounted for
just over 30% of direct investments in renewable energy assets in 2020 (IRENA and CPI, 20237, But pubilic financing
plays a more dominant rolein Sub-Saharan Africa, where, except ina few countries, projects are not able to attract
private capital owing to mainly financial, political, legal and economic risks,

Batween 2000 and 2021, public financial institutionhs committed almost USD B0 billien to renawables (including
large hydropower) in Sub-Saharan Africa, mainly In East and 'ni"i."es._t Africa (see section 2.2.1), More than 80% of
the total was commitied between 2010 and 202 (IRENA and OECD, 20213, Of this, hydropower accounted for
LSD 23.5 billion (55%: of the totaly, solar for USD 7 billion {19%), wind for USD 2.3 billion (5.6%) and geothermal for
USD 2.4 hillion {(6%), The largest commitments came from China (54% of the total), the Internatienal Development
Association (6.6%), the United States {5%) and the international Bank for Reconstruction and Development (53.).

These commitments go beyand investments in energy-assets and Include feasiblility studies (e.g. the Kodenl and Pa
solar power plants in Burkina Fasa), technical assistance (&g, Ethiopia’s [nvestment Advisory Facility by the United
Kingdame's Departrment for International Development) and training {2g. feasibiiity, pllat and training for cashew
fuel for cooking Ih Mozambigquel Most of the capital was provided by bilateral donors and DFIs using debt and
grants, with the use of eauity, guarantees and mezzamne financing having increased 0 recent years.

Pubilic financial fMows, particularly from International donors and financing institutions, play a Key role in financing
Africa’s renewable energy sector (see section 2.2.2). Public investments have been successful in catalysing private
investrrent, rmatnly [n the power sectar, thraugh support fraom DFls and MOBs (see section 2.2 3). In addition, several
investment funds support renewaliles in the region (see section 2.2.4),

2.2.1 Public financial commitments by destination

West Africa recelved USD 17.5 billicn werth of publlc commitments in the renewable energy sector between 2010
and 2021, Hydrapower and =olar had 70% and 18% shares, respectivaly, fallowed by wind. Almost twa-thirds af the
funds were committed since 2007, owltg to increased public Investlment in renewable energy Ih Ghana, Guinea and
Migaria.

In East Africa. of the USD 17 billlon public commitments made in 2010-2021, hydropower accounted for 45%,
followed by solar at 15%, geothermal at 14.4% and wind at 9%, Ethiopia, Kenya and Uganda are amaong the countries
recelving the greatest shares Since the 2000s, renewables have continued to dominate public financial commitment
portfolios, when comparad with fossil fugl commitments aver the same perlod,

In 2010-2021, Central Africa received a total of USD 416 billion, of which 87% went into hydropower, Besldes
hydropower, more public commitments hiave begun to.go inte solar in recent years. Cameroan has led the way In
this regard. followed by smaller commitments in countrias such as the Central African Republic. The Sautharn Africa
reglon received USD 3.7 billlan, primarlly accounted for by solar (58%) and some share of wind (B%). The public
commitments were concentrated in four countries. South Africa, Zambia, Mozambigue and Zimbabwe. A subsiantial
portion of commitments also went to mullipls rengwable tachnologies, although the exact categary was difficult to
discern,
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2.2.2 Public financial commitments by type of institution and financial instrument

Public financial fows, especially fram governments and intermational financing institutions, Including regional actors
such as the African Development Bank (ATDB), play an Increasingly key role in financing Africa’s renewable energy
sector, The number of active donors increased from 26 In 2000 to 39 in the peak year, 2017, Of about 50 donors
active over the past decade, eight provided over 85% of the public funding for rerewables In Africa between 2010
and 2019, These Included bilateral donors (such as China, the United States, France and Germany) and institutions
such as the International Finance Corporation and Interpational Development Assaciation (IEA, [RENA, UNSD, Warld
Bank and WHO, 2021, IRENA anhd OECD, 2027},

China is a key playver in Africa and alone nhas provided about nalf of all public financial commitrments (mainly
for hydropower), These commitments came mainly from the Ex-lm Bank of China, which has provided about
USD 26.5 billion far renswable energy projects atross more than 20 countries since 2010, The bank commitied
an addiional USD 18.6 billion for fossl| fuel projects in the same period (IRENA and QECD, 2027). With China’s
announcerment o halt overseas linancing for all new overseas coal projects more publlc financial capital could be
made available for renewable enertly prajects in the reglon,

Dabt is the most utilised public financing Instrument across the regior, In 2010-2018, for example, it made Up B6% of
all public financing, followed by grants, at 1%, THis relative share has contitiued in the years since then, Within debt,
standard |oans have been the long-standing instrument, although concessional loans have recently begun to play
a larger rale, particularly in Narth, East and Southern Mrica. Hisk mitigation Instruments such as llquidity facilities
and guarantess are being emploved with Increasing frequency In West, East and Southern Africa. These inslruments
help reduce the cost of financing and help mobilise private investment (TREMA et i, 2023; IRENA and CPI, 2023).

Although this section has focesed exclusively on commitment levels, which are a reliable Indicator of ambition, the
commitmont-disbhursament gap can reéveal how these commitments have translated into actual Mows. Sustainable
Energy for All (SEforall) tracked this gap in 20 high-deficit countries between 2013 and 2018; 13 of these countries
are in Africa and received a third of the committed amount. The analysis found that in the gight African countries
thalt could be analysad lurther (thanks to sufficient data), approdimately 51% of the projects and G4% of the
financing were delayed. The defays were mainly dug Lo poar stakeholder co-ordination, polley and regulatory
bottienecks, imited access ta local matehing finance and technical issues related to project design {SIEFI:_:-rAH. 2020).

2.2.3 Role of DFls and MDBs in Africa’s IPP investments

Development finance plays a critical efabling role in Sub«Saharan Africa. including for the facilitation of independent
power producers (IPPSY In the renewable enetgy sector. Finance can come from a varlety af sources, including
global MOBs, regional MDBS active In Afrlca, national DFIs from within Afrlcan countries and other natonal DFls
from outside Africa thal are active on the continent.

.
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Frivately developed, financed, bullt, owned and operated utility-scale (5 MW+) projects (iPPs) are amaong Africa’s
fastest-growing sources af investment, They have gradually spread across the continent, propefled by the
restructuring of power markels (seesection 4.2.1)

The surge was spurred by Lhe intreduction of structured procurement programmes such as feed-in tarlffs and
auctions (see section 4.11), As a result of these programmes, 85% of the |PPs that have reached financial class singe
2010 are renewables based, amounting 1o more than 12 GW of installed capacity.

About a third of the direct investments in IPPs made between 2000 and 2620 came from DFis and MDBs such as
FMO (the Dutch Entrepreneunal Development Bank), Pronarco {a subsidiary of the French Developmeant Agency);
the Interpational Finance Corparation) the European Bank for Reconstruction and Development: the Eurapean
Investment Bank and KFW (the German state-owned Investment and development bank), By deve[uping. flnén:ing
and de-risking |PPs, these agencies have played an increasingly important role in mobilising investments over the
past two decades.

Suppoart for IPPs from DFls and MDBs takes many Tarms, inciuding direct investment (equity and debt), technical
assistance and risk mitigation, and structured procurement programmes combining all these instruments (see
section 4,1.1); Development suppart in the form of loans or grants, often paired with technical assistance, can support
IPPs at an early stage of development. Prominent examples are the US Trade and Development Agency and the
Sustainable Ensrgy Fund lor Africa (managed by ATDE), bath have provided developmeant grants, typically around
USD 1 million, for many utility-scale, renewables-based [PPs, The technical and financial feasibllity assessments and
detailed environmental and social impact studies facllitated by development funds have bean critical in developing
an Initial IPP pipeline to accelerate sustainable market growth.

Examples of technical azsistance include initlatives such as the Unitod States Agency Tor International Developrment’s
Power Africa programme, which has provided lechnical assistance to a host of African renewable eneray projects,
Such projects Include the 29 MW Senergy | solar project in Sanegal, where it supported 3 bankabllity assessment of
the project finance model and power purchase agreament. Also the 158.7 MW Taiba N'Daiye windfarm in the' sama
country, whers it provided technlcal assistance on financing, insurance, negotiation and |and riahts issues.

Aboul 30% of the finance mobillsed for African IPPs angaged in gneray generation has bean confributed ar
arranged by DFIs in the form of difect Investment (eguity and debt). Over 100 |PPs (through direct negotiations
and international competitive bidding) have benefitted from these funds, especially since 2012 DFis have thus
bean instrumental in attracting finance from private eguity partners and commercial debt providers, thanks to their
experience In Alrica, understanding of the risks Involved, access to risk mitlgation instruments and the accompanying
“haloeffect”, which may discourage creeping expropriation and payment defaults. Betwean 2015 and 2020, African
DFls = In particular the ATDB and thie Weast African Development Bank - became maora prominent investors in African
IPPs; they provided finance to seven of the 13 Sub-Saharan projects that reached financial close in 2020,

Although DFis have leaned towards renawable energy Investments |n recent years, motivatad by alobal climate
imperatives and sustainability commitments, [hvestments in conventional IPPs were still considerable in 2020
Co-ordinated international support aimed at boosting renewabis energy investments further could form a key pillar
for a future Green Deal for Afrlca - undarpinning the next stage of the region’s development.

DFls pecasionally provide a basket of instruments to suppart IPPs participating in structured procurement processas;
these include technical assistance, financing and de-rlsking Instruments. Technical assistance could be in the form of
prefeasibility studles lar EFP# fincluding, for example, site studies and resource analyses) and support in the design
of the procurement process, and advice on proposal evaluation and contract negotiations. The provision of bespoke
financing and risk mitigation packages effectively increases the bankability of contracts In these programmes and
the competitiveness of the bidding pracess, Examples Include the Scallng Solar Programme.
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2.2.4 Investment funds in support of renewables In Africa

Several investment funds support renewables in the region. Some are small and focused on a niche set of countries
and technologles, while others are large and target a wide range of projects acrass the continent. These funds are
often supported by povernments and DFIs and have had some impact on Africa’s renewable energy landscape.
Examples areprovided In Tatile 1.

Table1 Investrment funds supporting renewable engrgy deployment in Sub-Saharan Afnica
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pirojects In Afrca,

2.3. INVESTMENTS IN OFF-GRID RENEWABLE ENERGY

Decentrallsed renewable energy solutions, specifically standalone solar home systems (SHSs) and minl-grids, can
be & cost-effective way of providing electricity access |n Sub-Saharan Africa. especially in rural areas, where grid
expansion may not be viable. For that reason, off-grid investments in Sub-Saharan Africa have shown resilience,
despite the Inltia! setbacks due to the pandemic during the beginning of this decade (IRENA and AfDB, 2022), Africa
as a whole represented 70% of the global off-grid investments over 2010-2021, attracting USD 2.2 billion (Wood
Mackenzle, 2023).

Despite the COVID-19 pandemic and its economic fallout, investments in off-grid renewable energy reached a record
high of USD 404 million in 2021 from just above USD 0.5 million In 2010, Investments shawed strong resifience to
the pandemic-triggered disruptions, which exposed compariies to a range of financial and operational risks. Supply
chain disruptions had an inflationary impact on consumer prices as manufacturing and distribution costs, sspecially
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for SHSs, rose across the sector, Al the same time, pandemic-related economic impacts depressed household
incomes (ESMAR et 2/, 2022). Many customers defaulted on their bills, leaving companies ta identify new ways to
secure cash flows while a significant portion of their capital was locked in (IRENA and AFDB, 2022),

Howaever, current investmant levels fall far short of the USD 15 billon meeded in off-grid sofar products and
mini-grids te achieve universal access between 2021 and 2030 (ESMAP, 2019; ESMAP et al,, 2022).

2.3.1. Investment trends by region

The African continent captures over 70% of the global investments in off-grid renewable energy - because significant
portions of its populations lack electricity atcess. 1t captured USDZ.2billion in investments owver 2010-2021
(Figure 16),

Within Sub-5Saharan Africa, East Africa attracted 43% of the total cumulative investments, receiving USD 852 millian
{Table 2). East Africa was home to three of the top five recipient countrles, namely, Kenya, the United Republic
of Tanzania and Rwanda. Investment in these destinations benefited from the existing mabile money. ecasysiem),
which was leyeraged by the pay-as-you-go (PAYG) business model, Approximately 78% of the lotal cumufative
commitments in ofl-grid renewaliles in 20010-2021 (or USD 2.4 Bllion) invalved the funding of companies or projects
using PAYG. East Africa accounted for USD 917 million,

Qver 2018-2021, West Africa saw more Investment than East Africa. With PAYG sales starfing to surpass cash-
based sales, the region Is witnessing a growing scosystemn of local retallers and international cempanies
(ESMAP et 2/, 2022) Nigeria is driving this growth as the largest single recipient country in Sub-5aharan Africa as
well as giobally, having attracted USD 287 million In 2010-2021. Besides a large untapped market and rising diesel
prices, ths s linked to the impiementation of the Migeria Electrification Program by the Rural Electrification Agency
with Warld Bank and ATDB funding (ESMAP 2f al. and a reaulatory framework for mini-grids. Moreaver, Burking
Faso and Mali (two conflict-affected states) have seen positive signs In thelr off-grid solar sector as governments
and development partners are frequently supporting market development through subsidies and result-based
financing mechanisms (ESMAP at af,, 2022),

Central and Southern Africa together attracted a total of USD 9 milllon ir 2018-2021, as investments picked up
over this period. Giver the refative nascency of these two markels, public policy and development finance suppaort
remaing erucial in driving Ihvestments. For example. Mozambigue's 50% off-arid electrification target (by 2030)

has helped attract USD 13 million since 2017 Targeted grants and result-based financing initiatives such as the

BRILHO programme (financed by the United Kingdom and Swedish Ald) have helped create an enabling reaulatory
ervironment and de-risk investments; In turn, more than 306000 people and 5000 small businesses could be
provided atcess through the deployment of SHSs, green mini-grids and improved cooking solutions (SNV, 2021).

& Marmza Mgkhthoony  Shottareioce cam



24

SUB-SAHARAN AFRICA: POLICIES AND FINANCE FOR RENEWABLE ENERGY DEPLOYMENT

Table2 Off-grid renewable energy Investments In Afrlca, 2010-202]
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Figure 16 Investments In off-grid renewable energy technologies In Africa (USD million), 2010-2021
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2.3.2. Investments by energy uses and systems

Owver 2010-2021, 63% (USD 1.2 billiany of off-grid renewable energy Investmernts in Sub-Saharan Africa was directed
to resldential energy uses - that is, to provide baslc energy access to households In remote areas. The priority given

1o residential purposes s not surprising given the large number of people still without energy access. Aboul a third

of residential commitments went specifically Lo access-deficit countries, while an additional unidentifiabié share
went to a combination af countries that may include access-deficit cauntries,

The past three years (2019-2021) have witnessed a surge in investments n off-grid renewables for commercial and
industrial uses; investments have hi!en USD 100 million on average ﬂﬂ-th year, compared with just LUSE 1 milllan
over the preceding three years £2016-2018). West Africa, partcularly Nigeria, is attracting more investments in
mini- and micra-grids, which mainly tend to serve the demand arising from commercial and Industrial uses' in
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addition to residentlal and eommunity-based activities (e.q, schools and hospitals). The regulations faunched by
the Nigerian Electricity Regulatory Commissian in 2017 have facilitated investments in mini-grid projects {(IREMA,
2018a), These solutions improve working conditions and pramote economic growth, especially In remaote areas,
advancing progress towards Sustamable Development Goal (50G) 8 on decent work and economic growth and
SDGE12 on responsible consumption and production (United Mations; nid.).

Commitments to off-grid renewable energy solutions for communities and other economic activities remalned
low throughoul the decade, averaging Just gver USD 5 million per year. These commitments include financing for
streetlights as well as for decentralised systems to power hospitals and schools, In 2021, at least USD 3.9 millian (or
76% of the investments in this category) were committed to ensuring reliable solar power supply for health centras
in various Sub-5Saharan African countries In respanse o the COVID-19 emergancy,

Fimally, investments in support infrastructure and services, including smart meters ang voltage converters,
accounted lor only 15% of the tolal commitments in Sub-Seharan Africain 2010-2021, In terms of anergy systams,
SHSs recelved the most Investments - USD 1.45 billion over 2010-2021, or §6% of the total investments in aff-grid
energy, mainly for residential energy uses. They are the preferred choice for providing energy access to households
in remote areas (Up to Tier 3)," enabiling them to power home appliances such as a refrigerator and a television.

At the samie time, the investment mix shifted to more debt and jess sguity financing (n both absolute and refative
terms), indicating a shift in investors’ preferred financing source for the solar home systems (SHS) sectar, In additian,
SHS salas in the two regions also remained strong, even reaching record levels ih West Africa In 2020,

Micro- and mini-grids attracted about 7% of the total commitments in 2010-2021, or USD 367 million. The level
of investment in such projects Increased over time, especially during 2019-2021, due to a surge In demand fram
commercial-and Industral uses. Comparad with SHS, micro- and mini-arids can help provide energy access up to
a more advanced |evel (Up to Tier 5), and they represent the preferred alternative for commercial ard productive
ENErgy uses,

Investments In ather solar applicatlons, including solar lights, remained low over the decade; they averaoed less
than W50 5 million per year. Potential for these products remains limited due to their ability to orovide only Tier 1
loved] of energy access (USAID, 2021}

2.3.3. Sources of investments in off-grid technologies

About 57% of the financing directed 16 off-grid renewables In Sub-Saharan Africain 2010-2021 came from the private
sectar; the public sector accounted for about 38%.° In 2021, the public sector represented 55% of commitments, up
fram 33% in 2019, sugdesting the need for greater supporl to the induestry during the COVID 19 pandemic, as private
investrment activity, especially from privale eguity, and venture capital declined,

Ag the off-grid renewable energy sector advances, he purpose and share of public investments will shift - the
share declining in some reglons while increasing in athers. |n West and East Africa, where investments have
been concentrated so far, continued public sector support will be needed to reach remote populations. and close
affordabllity aaps. In Central and Southern Africa, where the off-grid industry is still at an sarly stage, public
support Is crucial in calalysing the sector's growth by supporting enabling policles and regulations, and through
other measures to de-risk investments and encourage market development. Public support reoresented 61% of the
total commitments In Central Afrlca in 2010-2021 and 45% In Sauthermn Africa. One example of public support is the
AfDB's Leveraging Energy Access Finance Framewark (LEAF) (Box 1),

70 Eniw refrs to the MU - Trer Frimawors daviioesd by (e WAk Sank, i wineh el of Enidng)y sececs am masurzed 51 Wdrs punging fiom Ter 0
e accass) fo Tree g (Tephest el of easngy accest) Morg dvlad e dradiiee m Chaton & of i resard and ab s ommas onrines S 5551
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Box 1 The African Development Bank's leveraglng energy access fimance framewark

African guvernments are partnering with bitaters! and multilateral institutians, in addition to the private sector,
to finance energy sector development through public-private initiatives. In 2022, the African Development
Bank approved a new mechanism o support countries in reaching this goal, the Leveraging Energy Access
Finance Framework (LEAF). Under the new framewurk, the African Development Bank will commit up to
USD 164 million to promote decentralised renewable energy in six African countries: Ghana, Guinea, Ethiopia,
Kenya, Nigeria and Tunisia. Over sin 'years, LEAF will deploy concessional finance, credit enhancement
instruments and technical assistance to crowd fn private sector lnvestars, Including Im:a’r bariks, to finance
and accelerate efforts to power the continent.

A total of 18 decentralised renewable eneray projects are expected 1o be financed; & million people and
businesses will be provided access; resulting in gresnhouse gas emission reductions of 28.8 million tonnes of
carbon dioxide equivalent over the systems’ lifetime.

The LEAF programme was develeped in collaboratiol With the Green Climate Fund, which approved
USD170.9 millian in concesstonal financing for It In July 2021, The framework forms part of the Bank's broader
off-grid strategy under the New Deal on Energy for Africa, which aims to increase the Bank’s financial
coinmitment to energy and climate finance on the cantirent and complements sxisting initiatives sueh as tha
Sustainable Energy Fund for Africa.

Soure: (M08 2022,

Hiah shares of pubilic financing support for the off-grid renewable eneray sectar in Africa are not-surprising alven
the specific contexts in which companies must operate. Off-arid renewable enaray investments typically invalve
companies selling energy products or services o low-income househnlds and Lo small businesses with little or
no credit history - circumstances that often make such companies too risky for local commercial bartks and other
traditional investors. In these contexts, targeted policy and regulatory support, technological innovation, capacity
building, and the application of tallared delivery and financing models can lower the cost of capital for both
entrepreneurs and energy wsers:

Private investments came malnly in the farm of private equity or venture caplital, with some Infrastructure funds.
Crver 2010-2021, these investars committed USD 812 milllon, or 49% of the total private investments in off-grid
renewable enaray, sharas slightly increased over time.

In recent years, orivate corporations and business associations, individuals {mainly through crowdfunding
platforms) and commercial financial institutions have alés demonstrated increased participation; the sector has
a greater diversily of active private Investors |n tum. Most public commitments came from OFls, which Invested
LUSD 671 million aover 2000-2020 (or 9% of the total public commitments during this period). Publicly owned eauity,
vanture capital and infrastructure funds also beagan Investing in off-arid renewables in 2017, while the contribution
of government agencles and inter-governmental Institutions declined considerabily over time,

The varied expariences and levels of development ol each region’s off-arid renewables sector atiracted different
types of investors. In more advanced markets, such as those of the West and East, at least hall of the commitments
came from a combination of private aquity, venture capital and infrastructure funds, and institutional investors.
In addition, funding fram commercial financial institutions ard private carporations focused almost exclusively
on these two regions, demonstrating the growing commercial wiabllity of off-grid renewables. in these markets.
Canversely, off-grid renewakle energy companies and projects in Central and Southern Africa have refied more
heavily on DFls and goverpment agencies and their funded pragrammes and partners, besides relying on financing
from individuals attracted through crowdiunding campaigns,
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in 2020-21, amid the COVID-19 crsis, substantial financing was raised throwgh crowdfunding platforms
{e.q. Energise Africa, Trine and Lendahand) to refinance existing debt raised in earlier campaigns on the same
platforms. This allowed companies ta ease short-term cashflows and improve their ability to face the impacts of
COVID-19 (IRENA and ATDE, 2022). Financing models such as crowdfunding are allowing African entrepreneurs and
off-grid companies to bypass the hurdles of conventional financing. In addition, many COVID-19=related ralief funds
were announced, including the Electricity Access Relief Fund, which is managed by Social Investment Management
and Advisars. In 2020, the United States Agency for International Development (through Its Power Africa Programme)
provided USD 2.6 million in grant money to power nearly 300 healthcare facilities in Sub-Saharan Africa) this was
one of the agency's many recent Initiatives

The lion's shareof funding for off-grid renewables in Africa came from Investors based in Europe, North Amaerica
and Qeeania Eurcpean investors accounted for almost hall of the tetal funding, they Invested USE 1) Billion million
in 2010-2021. An-additional USD 550 million came from investors based in North America and Oceania (25% of
the tolal). Starting in 2016, investars from the African continent have played an expanding role: they invested
USD 55 million on average in 2016-2021, up from just USE 1.7 milllon In 2010-2015.

Commitments by financing instrument

Over time, as the off-grid sector matured, instruments, along with the projects. they financed, have become
increasingly varied. Prior to 2014, financing was mainly done through grants and loans. Since 2004, egulty and debt
have become more prominent as the sectar becomes more mature. Transactions classified as blended finance,
where pubiic and philanthropic capital |everage private investment, remained low throughout 2010-2019 but have
started to mobilise large-sized investments in recent years; for example, in 2020, Greanlight Planet (now known as
Sun King) recelved a USD 90 milllon blended finance cammitment Lo expand ILs operations. Thal single commitment
is expecied to-help defivar over 1.3 million PAYS solar products in Kenya, the United Repunlic of Tanzania, Uganda
and Nigeria (Business wire, 2020).

Inaddition. relatively established markets such as Kenva and Nigeria are seeing more local currency debt financing.
In 2020-2021, about 28% of debt was denominated in local currencies (prirarily the Kenyan shilling, followed by the
Migerian nalral, compared with just 1% during the pre-pandemic years, This mcluded a USD 75 million equlvalent
Sustainable Finance Facility for Greenlight Planet Kenya (how known as Sun King) and the USD 127 million equivalent
financing vehicle called Brighter Life Kenya | Limited. Althouah the volumes of local eurrency fnancing were lower
before 2020, a more diverse mix of countrias were recelving this financing, rncluﬂrr{gi some relatively underdeveloped
markets, such as Cote d'[voire, Mozambigue, Rwanda and Uganda, amonag others. In 2018, for example, Zola Electric
recelved an equivalent of USD 9 million to provide approximately 100000 rural households in Cote d'lvaire witlh
access via SHSs (IRENA and CPI, 2023),

Going lorward, low cost lacal currency financing will be preferred for the next phase of the off-and renewable
energy sector's develapment. Established companies are fooking to finance the next phase of thelr development,
while younger compan|es would benefit from the low cost of capital to build profitable businesses and attract egquity
investors. In the absence of low-cast financing, the burden may fall disproportionately on low-income households as
companies seek to increase profitability, and maintain healthy cash fiows, 1o service their debt obligations or satisfy
the expectations of equity Investors (IRENA and CPI, 2023),

Pl
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POLITICAL COMMITMENTS
TO RENEWABLE ENERGY
DEPLOYMENT

Harnessing Sub-Szharan Africa’s laraely untapped renewable potential could help the continent bridae the enerdy
deficit and create a more inclusive and sustainable energy system. This chapter identifies renewable anergy
cammitments in Sub-Saharan Africa. First, it looks at regional plans and targets (section 3.3 then it looks at natienal
commitments (section 2 2) and city-level strategles (section 2.3),

3.1. REGIONAL COMMITMENTS AND INSTITUTIONS

Sub-Saharan Africa has received significant regional renewable energy commitrments both as part of historleal long-
term planning and, in more recent years, in response to falling technology costs, which have rendered renewable
energy technologies increasingly cost compatitive with conventional energy sources - in the-on-grid as well as aff-
grid segments (ESMAP, 2022), Regional leaders Have also committed to a variety of wider-reaching development
plans, for example, Inclusive and sustalnable economic growth an_d development in Agenda 2063 The Africa We
Want (IREMA, KFW and GIZ, 2021). The strategic framewosk highlights social and economic deyelopment, continental
and ragional integration, democratic governance, and peace and security amang ather issues (African Unlon, 2021)

At the regional level, the twin gaals of renewable energy and energy efficiency are supported through the formation
ol dedicated centres mandatad to suppart the transition, in co-ordination with member countries, donor agencies
and other intarnatianal [nstitutions, Reglonal centres have co-ordinsted the development ol energy plans and
roadmaps (Table 3). Renewable energy tardets for West and Southern Africa prioritise the power sector. Waest
Alrica had targeted an Increase in renewables’ share of the elactricity mix ta 35% by 2020; for 2030, It (s targating
an Ihcrease to 48%. In Southern Africa, the share was sel at 33% for 2020, and 39% for 2030, A key challenge
remains the non-kinding nature of these targets; their swift transiation intoeffective national palicies will thus be a
pre-requisite for credibllity and the materialisation of the benefits promised Ir thesa regional plans and strategles.
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Table 3 Renewakble energy regional plans and centres

thi Laagin of Anstt States, thiy hiave formed the Reglonsl Coriter for Renawalile Energy and Etergy
EMiciericy (RCREEE] 1o support renswable sregy anel drisdgy effldiendy acros th Arab reglon, The Pan-
Arab Strategy for the Development of Renewable Enargy 2010-2030 was expanded in 2018 to becoma
bl Pran-Araby Sustalnable Ensrgy Strategy - 2050 and Includs energy efficiency snd ennrgy broiss.

Thie stratogy aims at reaching & 12.4% shore of renewinbles i the electicity mix and it ispresanted with
an Implementation plan with 17 programimes (& at the reglonal level and 11 at the national leval) that

rest an national afforts i addithon to rEgicnal snd intormational co-oneration Tha stratsgy suggosts
shifting Arab elestric|ty markers towards higher shares of ranaywabies, ensuring the needed public ang
pEivate investmants, mitighting moat of te isks and challanges refated 1 grid planning, expansion and
‘oparation, and integeating smart seavices and quatity assurmnce schemes. Tha implemantation teol for
ranaiablos is the Arab Repewable Energy Framuwark which offers glidelipgs for Arab states to devalop
thiir Mational Renewable Enorgy Sction Mans hased on b customined tomplate, sorid as basaline for
anridl progress reports (IRENA, Laague of Arab States and RCREEE, 20M4)

' Marth African countries naye ot tarmeks at the nationsl (@wel and ogothee with 1he ofher mombars of

I West Afrlea. the Econamic Caminunity of Wist Afriesn States (ECOWAS) Ranwible Esergy Polliy
(EREP), adoptad in luy 2093 by ECOWAS hsads of state and gavernmnts, aims fo incroase the shate
~ of runewable enargy in the region's electricity mix to 35 n 2020 and 48% In 2030 (axcluding large
hyddropawer, this would be 10% and 19%, respectively). Complemonting the EREP s the ECOWAS Ensrgy
Efficiericy Paliey, which dirre Lo miske avallable 2 000 megawatts of power generalion capacity through
atficiancy galns and ltlmately dedbbs this wate of improvements b energy eficdency (IRENA d.a)
Following the agontian of the regional palicies. all ECOWAS membar states daveloped Natfanal Renawable:
Erargy Action Pajse, National Enorgy Effjelancy Action Plars and SElarAL L Artion Agondos betwdan 2004
and 2015 As such, the agaregated targils of ECOWAS mambers an axpretsed in (Her Sustainable Ensrgy.
Courtry Actian Plans align with the regional targets declared | the EREP (ECREEE. 2018).
The ECOWAS Centre for Rentwable Energy and Enargy Eftficienicy (ECREEE) was established In 2000 to
‘eraate fnyourable conditions for malonal renpwable enargy and arbigy sfficiency mirkote

In East Africa. the East African Community established the East African Centre of Excallence for
Renewable Energy and Energy Effjclency (E4CREEE) in 206 to facllilate the creation af an dhabling
anvirahmant for enewabie energy and anoegy afficiency markats and invesiments {EACREEE. 3E20),
Altholigh all countries have sat their targots at the naticnal lavad, by 2027 there wat /o regional plan or
target sal

Iy Cantral Afrlea, the 18 minlsters of energy of the Ecanamic Camimunity of Cantral African States
(ECCAS) approved o Renewable Enerily Roadmap and the creation of the Centre for Ranawabie
Energy and Energy Eficiancy for Cantral Aftica (CEREEAC) as & speclullsed mstitutigr

The Renewable Enargy Roadmap for Cantral Africa, developed by RENA and ECCAS, damanstratas
thist 77% of the electricity mix could be provided by renewable energy souttes faround 25% If large
Pydropawar i axcloded) by 2050 (CEREEAT, 2021),

In Southern Africa, the Sauthern Atrican Development Community sdopted the Renswable Ensrgy and
Energy Efficlenicy Strotegy and Action Plan ki July 2007 The feglonal targets are to Increaso the share
/of ranewakita-enerqy in the region’s electricity, mix o 33% in 2020 and 32% in 2030, It also mentions
Irncreating the off-grid share of ranewable ahargy & per lobal grid electnicity caparity to 8% in 2020
\ and 75% in 2030 (SACREEE 2017 ) '
‘ f The Southern Africath Development Cammunity Centro for Renewable Engrgy and Enargy Efficlency
wina estatilished (r 2015 tol brost accass o modith enangy serylces and onargy security by

pramaling markel-based uptake of renawable energy. enagy sfficlency and snarl services

Ditelaimier: These mags are provided for iestration purpeses only, Boundaries shown an thess maps do naf (mgly any entlarcement ot
DECEDIANCE by IRENA
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3.2. NATIONAL PLANS AND TARGETS

Mast Sub-Saharan Alrican countries’ have by now made some form af commitment to modern repewable eneray,
for example, through their Nationally Determined Contributions (NCCs), and natlonal eneray plans and set targets,
By mid-December 2022, 48 Sub-Saharan African countries had submitted NDCs; 43 had sent updated NDCs in
2020-2022, of the countries submitting NOCs, about 46 Included renewable energy targets, of which 45 focused
on the power sectorn, and about 12 included targets on end uses such as heating, cooling and transport (see Annex),
Many of these targets remain conditional-on international financial and technical assistance, highlighting the need
for mobilising more International public finance to these countries.

Attracting public and private investment in Sub-5aharan Africa’s eneray sector necessitate lonyg-term enargy plans
thal Integrate energy needs with sectoral policies and lang-lerm development priorities. These plans must be based
on specific needs: macro-economic conditions; resource avallability; the established infrastructure; and the |evel of
development. accessiblity and cost of technologies. Such plans are necessary to co-ordinate he deployment of
renewables-based solutions with measures to develop infrastructure, while sidestepping any collislons an different
energy pathways that render assets obsolate.

West Afrlca s notable on the continent for having Integrated refiewable energy Lartiets into jts national energy plans,
which mostly prioritise the power sector (ses Annex). Renewable power targets are formulated mostly in terms of
installed capacity (megawatts) and renswables’ share in the electricity mix. Plans vary in ambition and target dakes
- for example, In 2021, Cabo Verde set a target share of 100% renswable glactricity by 2040 In its national plan, Also
in 2021, Togo set a share target of 0% renewable alectricity by 2025 in its national plan. Meanwhlle, Cote d'lvoire
s2t a taroet share of 42% renewable elactricity by 2030 |n itz national plan in 2022 Nigerja releasad |ts Energy
Transition Plan in 2022; while this plan was aimed as a pathway lowards achieving the 2060 net-zero targel. it keaps
emphasising fossil gas as a “transition fuel” (Federal Republic of Nigeria, 2022) The plan aims to eliminate diesa
and petrol generalors through the expansion of geperation capacity, primarily from solar photovoltaic (PV), by
2050, Nigerla's larget by mid-century s nearly 200 GW of solar PV, 11 GW of hydroe and & GW of biomass (Federal
Republic of Nigeria, Z022).

.
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Given the importance of rural access to electricity as part of many Sub-Saharan African countries’ development
agendas, reneviable energy for rural access has become a distinct part o6f many African countries’ plannirg agendas.
As of December 2022, 25 Sub-Saharan African countries had renswable energy targets for rural eléctrification In
thelr NOCs and national plans; these targets mostly pnoritised off-grid solar PY. &Almost half of these countres are
in'West Africa, while Central Africa has the fewest countries with renewables-based rural electrification plans. Clean
tooking targets were included in the NDCs and nationa! plans of more than a third of Sub-Saharan African countries
{19 countries), these targets include access to cleaner cooking fuels as well as to. improved cooking stoves. By 2027,
about half of the African countries had also inciuded energy efficiency targets in their NDCs and national energy
plans {see Annex),

Mational deveélopment plans also reflect this priority. Nigeria's Economic Sustainabiiity Plan of 2020, for instance,
outlines plans Tor a solar home systems project, which Is aimed Lo cover up to 5 million households and serve
about 25 million individual Nigerians whe are currently not connected to the national grid. The plan requlres solar
equipmant manufacturers to sel up production facilities in Migeria, in turn offering additional job spportunities to
Mlgerians {(Economic Sustainability Committes, 2020).

When It comes ta translating targets into concrete action, specifically in the powsr seclor, most Sub-Saharan
African countries benefit from the fact that their power systems are fully or parfially state owned, which means that
planning for agditional capacity s part of central procurement processes, which could help to reach targets. Few
African countsias, however, have well-functioning pracurement planning processes - where the edpansion of lzazt-
cost power generation (s translated Into competitive procurament rounds on'a timely basls. This results In either
underinvestment (mest frequently) or expensive overcapacity (in a few recent cases), Some examples are outlined
in Box 2.

Box 2 Procurement planning for renewable power piants

The South African government introduced the Reneéwable Energy Independent Power Producer Procurement
Pragramme (REIPFPP) in 2011 as part of its commitment to implement the objectives of the Integrated
Rezaurce Plan (IRP 2010-2030), which aims to diversity the country's energy mix away from foss||-fuel-
fired pawer generation such as coal and crude oll, and add 30 GW to the arid before 2030 (Ministry of
Energy. 2011). The programme since then allowed the government to purchase power from lower-emitting
energy plants in 201}, besides allowing it to purchase power from renawable sources, funded by independent
pawer producers (IPPs). The country's capacity target from PP procurement is 29 GW by 2025; it also
has ambitious diversification targets for the electricity sector: the government calls for some 37.7 GW
of new capacity ta be added sver 2019-2030 from & diverse mix of enetgy sdurces and technolagies as
ageing coal piants afe dammmlﬁltmad and the :ﬂuntrr* T.ransstlnn.s to & larger share of renawahie- ENergy
(Agrawal et af, 202%; Department of Energy, 2019). South Africa’s IRP ramains an indicative plan. The IRP
sits astride a fraught contest over the country’s energy future, delsying procurement and worsening South
Africa's protracted powsr supply crisis (Mukherjee, 2023), While these public procurement plans face delays,

South Africa’s rolling Diackeuts have led to an increasing number of private sector companies, and higher-
income housahiolds, to Investment in decentralised renewable enargy solutions, mainly based on solar PV,
(Ferris, 2023),

Kenya's approach exemplifies this model for procurement planning, whereby an Integtated national energy
plan is reviewed every three years while a least-cost power development plan is Updated every two vears
(RES4Africa Foundation, 2019). This capability, however, has been eroded in recent years, mainly due to:
unrealistic power demand projectionsand a reversion to directly neaotiated procurement processes (including

Labsi
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a5 parl of the fead-in tarlff process} (Eberhard et sl 2018). The result has'bean expensive ovarcapacity in the
system. A similar situation is unfolding In Ghapa, where several power purchase agreements were signed with
mostly. gas-based |PPs outside of any tormal planning framework. This is triggering renegotiations for these
agraements in both countries, Undarmining Investor canfidence and highlighting a procuremant planning
node for project sustalnability.

Namibla Has ambitious plans for renewable energy. By 2030, & total of 510 MW of grid-connacted renewable
eneray capacity is expected ta be installed, through competitive tenders with (P85 leading to power purchase
agreements with Mamibia's state-owned utiiity, the Mamibia Power Corporation (NamPower), or regjional
electricity distributors, The government also plans o accelerate rural slectrification with minf-grids: using
photoveltalcs or biamass, again throlgh the use of IPPs, and also boost seli-generation by mmmar:lal and
industrial customers (GIZ. 2022), After opaning up its electricity sactor to-private investment in 2015, the
muntry had 20 aperating PP h:p' 28, making It the fourth Sulbi-Sabaran African country in terms of number
of |PPs, surpassed only by Sauth Africa, Ugands and Kenya (Kruger, 20229, Solar plants are price :umpetitlw
in Namibia without subsidies: this means the country’s recent years' auctions have achieved some of the
lowest prices for solar in all of Africa, well below typica! grid alectricity prices (Jaeger, 2023).

3.3. THE ROLE OF CITIES

Cities will be critical to the transition of Africa’s energy system to one based on renewables and energy efficiency.
Mare than 40% of Sub-Saharan Africa’s 11 billion poputation lived in urban areas in 2021, and urbanisation rates
are high: the region’s urban population increased more than eight-fold between the 19705 and 2020; fram
59 million in 1972, it had reached rearly 495 million by 2021 (World Bank, 2023). Higher living standards in
cities, higher incomeas than |n rural areas, and varied housing and transportation needs all transiate nte a high
concentration -of energy. consumption in urban areas, City-level palicies are thus key to achieving renewakble
energy and engray efficiency targats,

Cities also offer many opportunities for renewable energy in Sub-Saharan Afnca. For example, consumears in cifies
have greater access to technologles and information - a factor impartant for self-generation; besides, there b
potential for renewable energy to contribute to slectricity access and service stability, Cities in the reglon have also
seen renewabhes as an oppartunity to reduce air pollution (and thus Improve public health), mitigate climate change,
create more liveable urban areas and laster a better quality of life through greater access to basic services (IRENA,
2027c).

City aovernments can help shape Sub-Saharan Alrica's energy landscape, Jities have supported local renewable
energy deployment in a variaty-of ways: Increasingly, cities in the region set renawalbile eneray targets and support
policies, Including Cape Town and Durban (in South Africa) and Kampala (Uganda). They have also supported
collaborative projects led by national governments, development Tinancs institutions and/or private actors. Some
Sub-Saharan local aovernments, especially in cities where transport (s responsiple for a large share of energy
cansumption, atso have entered public-private partnerships to advance e-mablity (sometimes linked lo renewable
electricity) at the oty level (IRENA, 202,

Many regional governments and citfes in Sub-Saharan Africa have developed thelr own plans and strategies for
renewatle energy deplovment. This includes signatories to the Covenant of Mayors that have voluntarily committed
to Implementing climate and energy actions In their communities. Eleven |arge cities In Sub-Sabaran Africa, Accra
fGhana) and Nalrobl (Kenya) have pledged to become net-zero emitters by 2050 under the Climate Action Planning
Africa Programme by C40 Cities (REN21, 2021a).
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Tobuild internal capacity and knowledge, and support the implementation of renewable energy, municlipalities n
Sub+Saharan Africa have formed partnerships with external oroanisations and established or jained city networks
such as the Covenant of Mayars In Sub-Saharan Africa, Examples of how cities in Afrlcan cauntries have supporied
national renewable ensrgy targets are discussed inin Box 3,

Box 3 Remswable energy in Sub-Saharen African clies

Citles in the region differ widely, incloding in terms of their national context, populalion size, lovel of
urbanisation and socio-economic development, and access to energy, These factors influence their sector-
wise total epergy demand and energy use, The following case studies putline renewable energy trends in five
Cithes,

Cape Town, South Africa

With a dedicated energy and climate change unit, Cape Town is & ploneer in providing affordable and secure
energy access while tackiing rapid urbanisation and associaled engrgy poverty. The: city installed solar
photovoltaic (PV) on municipal bulldings (alongside anergy efficiency efforts), besides developing tariffs
and guidelines for the safe installation of distributed renewables on commercial and residential bulidings.
By 2020, the city had approved about 42 MW of roeoftop-solar PV, Similar processes, guidelines: and tariffs
have since baen adupted in 40 other South African municipalities, In addition, the city started a foll-out of
solar water heaters o lowincome communities and is replacing (ts municipal diesel bus fleet with electric
busas. The city Is also preparing its power grid for high electric vehicle penetration, with electricity either to:
be generated by local solar PV or procured,

In & colntry where most electricity generated is from coal, the city entered into a court challenge with the
national government to expand its renewable electricity supply and purchase electricity from independent
power producers. In late 2020, a landmark decision amended the national regulations so municipal
governments can develop their own generation projects. As a resull, Cape Town has begur laying the
foundations for supplying renewables at scale,

Dakar, Sensgal

The Senegalese capital aims to achieve 15% local electricity praduction from renewables by 2035, and It is
leoking to reduce the reliance on diesel power generation, which was 90%in 2013, to 5% in 2035. This climate
plan is belng developed as part of Senegal’s pledge under tha C30'Cities | eadership Programme Lo achisve
net zero carbon by 2050,

(A% in cities elsewnere, transport dominates Dakar's energy demands (accounting for 55% of the total energy
consumption). This dominance is reflected in Dakar's deteriorating roads, inefficlent public transpert and
ageing vehicke flest. The city has launched an ambitious motility and urban:planning strategy to address
Lhese [ssuss and reduce air poliution. This plan includes Increasing electrification and redicing the reliance
on fossil fuels In the transport sector, as well as equipping half of the municipal bulldings with distributed
rootton solar PV by 2030

Kampala, Uganda

InKampata, the transpart sector (s responsible for the largest share of anergy demand., anri It predominantiy
consists uf-_fr}afﬁd_ant matorcycles and private cars l"unnln_g on fossil fuels. In résponse ta these challénges,
the city developed its first energy and climate change action plan, which seeks to accelerate renewables’

=
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depleymant, suppaort 2 gréen economy and promote more environmientally friendly public transport. As
part of this plan, the city is promoting electtii: mobility to reduce noise and air pollution, ant petrol demand
and traffic jams, and has formed public-private partnerships with start-ups. As a result, by 2020, more than
200 new and retrofitled electtic motorcycles were introduced In the city (charged mostly from tha
hydropower-daminant grid).

Tsévia, Togo

This town north of the capital, Lome, is growing at a rate of 2.8% a year and has minimal industrial activity,
with its ecanomy targely bullt en agricultural activities. Due to low levels of industrialisation and slectricity
atcess, traditional bidmass (wood and.charcoal) | the most important fiel to meet househald cooking and
water heating needs.

Ta bodst local energy accass and development, Tsévié introduced a three-year municipal energy programme,
which aims at developing sustainable biomass use, deploying distributed rooftop solar PY, Increasing the
adoption of slectric motorcycles and a gradual shift to public transpert Inaddition. the municipality has
Improved access to clean cooking facilities and has distributed 8200 efficient stoves to reduce the use of
blomass for cooking and heating water In households. -

Yaounds IV, Camieroon

Yaounclé 1V Is one of seven communes of the Camernonian capital, Yaoundé IV's transport and residental
sector accounts for the majority of the city's energy demand, As part of its energy and climate actron plam,
the city aimes to reduce greenhouse gas emissions and Increase energy access by 2030; It seeks to do 0 by
hioesting renewable energy (eg. filting 3000 solar streetlights, installing distributed rooftop solar PV an
municipal buildings and-distributing 3 600 solar kits to disadvantaged households), Also; the municipality has
rolled oul & demonstration project 1o build nine biogas plants,

Source: (REND) J021x).

Urban areas are highly suitable to implement and promate self-generation using renewable-energy-bDased systems,
espaclally based on rooftop solar PV, Several African countries have begun incentivising seif-generation through net-
metering regulations applied nationally and regionally, with the support of urban centres; these includle Botswara,

Mauritius, Namibia, Rwanda, Senegal, Uganda and the United Republic of Tanzana, Box .4 affers a case study from
Uganda,




POETICAL COMMITMENTS TO RENEWABLE ENERGY DEPLOYMENT

Box4 The role of cties m renewable energy depleyment in Kasese (Uganda)

Kasese's district government has focused on renewable energy deployment as a means ta improve heaith
-and education, and reduce poverty (KDLG, 2003)

Ambitious targetsare being set undera Kasess District Renewable Energy Sirategy; as part of which,

the pumber of institutions using renewable energy and the number of renewable energy enterperises
are Increasing by 20%; households and local industrias using renewable energy will each commit to
\ncrease thelr use of renewables by 0%

Kasese |s-alse undertaking a pllot project supparted by IRENA - the SolarCity Simulator - which

optimises photovoltaic installations homeownerbased on homeowners’ assessments of these

installations’ viability and affordability, commercial entities and municipal authorities can also conduct
these sssessmenits.

The municipality is supporting an |nitiative inspired by the Supparting African Municipalities in

Sustainable Energy Transition project. It ‘helped Kasese fill data gaps In the energy sector, bullt

capacity through courses In professional development, and broadened Kasesa's networl locally and
internationally with funding from the United Kingdom.

The municipality also togk part in the Solar Loan Programme run by a governmant agency, which
facilitates investments and credit support for renewable projects In Uganda, The municipality
helpad to train workers |0 installing, maintaining and distributing renewable energy technologies;
and fostered partnerships between local businesses and non-governmaental organisations (NGOs).
Kasese's Conservation and Development Agency, a local NGO, arranged financing schemes for solar

phatovoitaic and improved cookstoves and trained local producers of briquettes and local arborists

and their tres nurseries. Finally, natiorial resaarch Institutions provided data and analysis.

Sotree (IRENA aﬁzn:;

While city governments have influenced the shape of the region's encray landscape, Including advancing efforts Lo
meet national renewable energy targets, leglslative, financlal and technological canstraints persist in many cities

(IREMA, 2021c). These constraints include:

+ Limited municipal contral cver energy supply, grids and [nfrastructure, which are controlled by national

governments and utilities, with an emphasis on centrallsed, jarge-scale genaration,

« Weak fiscal decentralisation, few funds o invest in infrastructure grids and a lack of access to financial

markels.

« Low reported data on repewables, in part due to limited capacity, funding and non-existent internat access;
fack of technical equipment, and the absence of systematic and rablst data callection. This Is also a barrier

for private Investors.

« Human capacity constraints to taking a more proactive role in renewable energy deployment,

L=
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RENEWABLE
ENERGY POLICY
FRAMEWORKS

A range of policies that cut across all sectors and end uses help create enabling conditions for the accelerated
deployment of Africa’s energy transition. This chapler reviews the existing policy framework in Sub=Saharan Africa.
First, it looks at specific renewable energy deployment palicies (section 4.13; then it looks at how enabling policies
support the deployment of renawable energy at a larger scale (section 4.2) Sections 4.3 and 4.4 examine in greater
detall two separate elements in Sub-Saharan Africa's policy fandscape for renewables: areen hydrogen and the
development of regional electricity markets,

4,1. RENEWABLE ENERGY DEPLOYMENT POLICIES

In the past decade, Sub-Saharan Africa nas nhad an increasing number of direct deployment policies targeting
renewable energy technologies, the policles include regulatory measures that create a market for renewable energy
salutions and Tiscal and financial incentives that make them more affurdable, Such palicles” variety has been the
greatest in East, West and Southern Africa; while few policies have been implemented in Central Africa to date
(Tahle 4),



Figure _‘I'? Cverview of deployment policies by region
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So far, mast deployment palicies In Sub-Saharan Africa have prioritised the power sectar, while transport and
heating and cooling have received less attenbion. even as gaps in access to cosling continue to widen, especially
for the rural and urbar poor, In 2020, 36 Sub-Saharan African countries had regulatery and pricing policies for
renewables In the power sector, comparad with anly seven countries with renewable transport fuel obligations or
mandates, and two countrigs with renewable heat cbligations - reflecting global trends (RENZ1, 202T0). While the
power sector s aldo globally at the centre of renewable energy pollcies, Sub-Saharan Africa could benefit fram
exploring the use of renewables in other sectors as well, this ncludes modern renewalble energy for heating and
cooling, for use in off-grid areas, agriculture and food processing, for use in other small-scale industries, and for use
In clean coaking and in public transport, through electriflcation fsee section 4.1.3).

4.1.1. Structured procurement mechanisms

Auctions

Auctions are now widely usad in all reglans i Sub-Saharan Alrica; over half of the countries in each region (except
Central Africa) have hosted or at least annfounced an auction, Since 2010, auctions have been announced (n at
least 25 African countries; this represents more than 22 GW of auctioned capacity, of which more than 15 GW have
bean awarded (Fiaure 173 - with more capacity scheduled to be announced in the short to medium term. This is
considerable given that Africa currently has less than 250 GW of installed capacity and about haif of the countries
have power systems smaller than 500 MW

Most of the procured capacity is concentrated in Southern Africa, due to South Africa's large power system and
econamy, its proactive approach towards implementing utility-scale renewable enorgy projects as a matter of
urgency and the success af Its Renewable Energy Independent Pawer Producer Procurement Programme (REI4P).
Bevelopments in South Africa hence dominate auctions' success, as well as many other renawable-energy-related
indicators in Sub-Saharan Africa. Most of the awarded capacity pertains to solar photovoltale (PV) projects,
although on-shore wind, geothermal, concentrated solar, landfill gas, blormass and small hydro projects have also
been-awarded. Figure 17 illustrates the valumes awarded in Sub-Saharan Africa between 2010 and 2022.

Figure 18 Heonewable capacity swarded through auctions in'Sub-Saharan Afrlca (MW, 2010-2022
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Solar auctions have reallsed prices that have repeatedly broken the continent's solar PV price record. Wind power
auctions have yet to gain as much attention as salar PV, Among the strendgths of adctions; and an important one
inn Africa, is their ability to achleve objectives beyond price. Paramount are socio-economic development goals,
with extensively reported experience from South Africa. Another oblective of growing iImportance for the region is
system integratien as the share of variable renewable energy increases. Design elements include hybrid renewabie
auctions tor dispatchable capacity, These produced the Malawl-based Golomoti project, which links PV and a
lithium-ian kattery, and 2one-specific auctions as seen in South Africa ((RENA, 201%0).

Auctions have another objective that is crucial for Africa as many of its countries struggle with undercapacity;
ensuring timely project completion. IRENA identifies key stages where adctions can underperform - starting fram
the auctions' announcement and axtending through bidding, award, contracting, construction and aperation of thae
assets specified In the power purchase agreement (PPAY Desian elements o ensure petformance at each slage are
detalled in IRENA, (20195

Many alctions have been delayed or cancelled In the bidding and awarding stage - equivalent to almast
2.35 GW, of which 950 MW have been cancelled (Figure 18), There are also examples where awarded projects have
falled or are strugaling ta reach financial cloze in the contracting stage, undermining lnvestor confidence, affecting
competition levels and the cost of capltal, and ultimately resulting in higher power prices. Of the valume awarded,
as of 2020, projects representing ever 7 GW of capacity have reached financal close and moved to constructon and
commercial operation; this ls equivalent to over 60% of the volume awarded,

Flgura 19 Cancelled or delayed auctions in Sub-Saharan Africa, 2010-2022
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& key feature of several successful auctions in Africa has been the notable presence and suppert of international and
multilateral develooment partners. The impact of this support was also:seen in feed-in tanffs. (FiTs).
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Feed-in tarilis

FiTs are niot widely implemented in Africa. They have been adopted in only about 14 countries and have resulted
in meaningful utility-scale investments |n anly three Sub-Saharan African countries (Kenya, Mamibia and Uganda),
and were implermentad for a total of about 2 GW" from solar PV, on-shore wind, blomass and small hydra. Al three
countries have transitioned or will be transitioning to competitive procurement methods for future projects, aiming
for lewer tariffs.

Figure 19 shows the tariffs offered in Africa over 2010-2020 for varlous technologies. In general, FiTs have falled to
dellver much investmeant as they are often not supported by the necessary regulatory and policy reforms or backed
by bankable contractual frameworks. Cauntrigs such as Angola, Malawl, Mazambigue,” Ghanza and Zimbabwe bave
had FiT pollcies an their books for close to a decade but have no operating FIT projects to show for it. Box 5
(lustrates the experiences of Ghana, Kenya and Namibla with FiTs,

Figure 20 Renewabls energy fesd-in tari(f prices in Sub-Saharan African countries
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Boa 5 Experience with feed-In taritfs in Namlibsa, Uaanda, Kenya and Ghana

Ghana initially implemented = feed-In tarlff (FIT) strategy In 2011, The strateqy did not attract investars,
partly because KT contracts had a tensyear limit and project capacity was capped to maintain grid
stabiility. In 2006, Ghana made efforts Lo improve its stratedy; the contract imit was increased to 20 years
and capacity constraints were relaxed. However, unsolicited and negotiated power purchase agreements
(PPAs) were preferred to FiTs, and they have resulted in & high-cost system. Therefaore, as of 2020, Ghana
placed a maratarium on new PRAS until & mare sustainable contracting system is developed. Maredver, FiTs
Increased nominally over 2013-2016 (althouah they still fell when adjusted for inflation and purchasing power
parity), reaching between GHS 529.4/megawatt hour (MWh) and GHS 6912/MWh (USD,, , 607.6/MWh and
UsD_, 793.3/MWh, respectively). These FiTs are significantly higher than the FiTs found in many other
:uuntrles. Going forward, Ghana must focus an financially sustainable renewables deployment - for exampte,
lhrouah au:tEan. which, when desigried for that purpose, have the ahilihr to dlacwer real prices (RENA and
GIZ. 2021).

Kenya's experience with FiTs has been mixed, The policy was first promulgated in 2008, and revised In
2010 and 2012. The FiT policy differs in that the published tariff levels act as tariff ceilings or caps rather
than being guaranteed for approved projects. Final project tanff levels therefore still have to Be negotiated
and approvad - which to a large extent negates many of the advantages (predictability and transparency)
-assudatt:l with FIT palicies. By 2018, investors had expressed Interast in developihg more than 4000 MW
under the policy, including 104 small hydro projects (578 MW total capacity), 19 wind projects (698 MW
tatal capacity), 6 blomass/hingas projects (496 MW total capacity), 2 519 MW of solar projects and 15 MW of
geathermal projects (Republic of Kenya Minlstry of Eneray, 2018). However, only eight projects {representing
361 MW - biomass, solar photovaltaic, on-shore wind and small hydro) have managed to reach financial
close Most projects are stuck at the feasibility study stage F while existing projects {or projects with signed
PPAs) face the threat of tariff and dispatchabllity renegotiations based on overcapacity in the system. In
2022, the govemment anﬂwmed that "mature” clean engrgy sources wolld be excluded fram the national
FIT programeme; mstead “fived incantives” were offered to biomass, small hydropowsr and-some other
renewable energy projects (MWIRIGI, 2022),

Namibia announced an interim FiT programme in September 2015, The programme sought to Increase
investment frorm non-hydre selrces, Prior to 2015, the country had no private powear aeneration investment;
itimported close to 50% of its annual power demand fram nelghbouring South Africa. FiT levels were biased
- in part - on prices achieved in South Africa‘s Renewable Energy Independent Power Producer Procurement
Pragramme (REI4P), although they were still considerad attractive® and managed to attract substantial
local ‘and International intarast. Prior to the launch of the FiT programme, Namibia's enargy regulator
(Eiectricity Control Board) hatl granted 27 provisional ficenses to renewable energy projects, all of which
had fated to secure financing in the absence of a structured procurement process. These projects were
invited to participate in the Renewsable Energy Fead-in Tarifif programme and diven six months o subrmit
all documentation to NamPower, the country’s state-owned electricity utility. Fourteen projects rated at
5 MW (13 solar PV and | on-shore wind) were awarded on a “first come, first to meet the requirements”
basis. All Facilities reached commercial operation within 1224 months from award, fundamentally changing
the structure and composition of the country’s power secton Namibia's experience with auctions (2076)
ultimately ended the FiT programme as it became ¢lear that the project prices achieved through competitian
were much more attractive.
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Grid access, priority dispateh and other forms ol generation/consumption

To support renewable snergy deployment, apen and non-discriminatory access can promote the injection of
renewable electricity into the arid. This is often required by law (often referred to as "obligation to take") in many
countries. Initially, this provision was included in regulations to support renewablas and eliminate relevant risks.
Howewver, since renawalbles’ costs have declined and grid operators are less concernad about integrating renewables
Into the grid, there is wide recoanition that renewables must bie dispatched first as they have rear-zero variable
costs Technical standards for arid connection must be communicated clearly and transparently 1o gensrators, and
system operators must enforce these stahdards to avold synchronisation and system balancing issues in the futura.

Ethiopia drafted a transmission gnid code in 2018; the right to non-discriminatory access to the national transmisson
network was established. Similarly, Ghana adopted a national grid code Tor transmilssion services in 20009, besides
dedicated transmission and distribution (TED) grid subcodes for renewables. The codes Include technical and
performance requirements; as well as grid connection procedures and cost aliocation. However, there rermaims room
for improvemant as regulations regarding priority dispatch and durtaliment compansation were not included as of
2020 (RES4Africa Foundation, 2019),

Providing priarity dispatch or preferential arid access can support renewable energy development. Althaugh
the Implementation of this measure is not yal commaon 0 Afrlca, a few countries do have regulations supporting
grid access: For example; jn 2020, Miger implemented new meassures that made renewable energy sources “salf-
dispatching” - this meant that renewable eneray projects are connected to the distribution network and are
autamatically synchranised, if the appropriate grid voltage |s avallable, This guaranteas grid access and prigrity
dispatch for renewables. The Madagascar Electricity Code, established in 2077, provides a framewark for priority
grid connection and dispatch of renewables

South Africa’s grid code also includes provisions for priority dispatch of renewables, curtailment compensation
and coverage lor Imbalance risk (RES4Africa Foundation, 2019). However, It shauld be noted that in 2020, the
state utifity, Eskom, curtailed power from wind generators since COVID-19 lockdowns depressed the demand in
the system. [n 2021, South Africa announced that projects up to 100 MW will be exempt from the reguirement
to seclre a generation llcanse from the reguiator - a process that neaded 3 lot of time (Kuhudzal, 2021) and In
late 2023, the government waived the threshold aftogether (Kuhudzai, 2023), Since then, South Africa has seen

‘a marked Increase in the number of registrations d@nd the size of generation plants; over 2400 MW of projects

were registerad |n the first three months of 2023 by private firms seeking to genatate their own power. Generation
projects would still need to obtain a grid connection permit to ensure they meset all the requirements for grid
compliance (Kuhudzai, 2023).
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4.1.2. Fiscal and financial incentives to support renewables

The fiscal policies that render renewable engray more affordable include, Tor example, tax incentives (g vaiue
added tax), customs and import-cuty exemptions, and caplital depreclation/capilal allowancas. Afrlcan countries
have adopted some form of fiscal policy 1o support renewable energy, mainly in East Africa and West Africa (see
Table 4). For example, in 2019, the Ethiopian Revenues and Customs Authority approved imporl tax exemptions
for solar products. While the authority typically charges a 35% duty tax and up to 100% exclse tax on imported
products, solar products under 15 watts-peak power angd guality-certified solar home systems are tax exempt

Financial incentives are also employed (0 some cases. Djtboull, for example, provides subsidies for household
renewable energy apolications. In Namibia, the Satar Revalving Fund provides low-interest loans for the purchase of
solar energy technologies including solar home systems, solar water heaters (SWHS) and solar pumps.

4.1.3. Policies for the direct use of renewables: Heating. cooling
and transport

A few Sub-Saharan African countries have bagun to implement policies Largeting the direct use of renawable energy
in end-use sectors. This, however, Is not yel the policy focus n Africa, where, except clean cooking, the polential for
renewable-energy-oasad heating and cooiing solutions on the one hand and transport on the other is significant, To
take full advantage of its vast potential in solar, gesthermal and bicenergy resources, Sub-5aharan Africa will need
to do much moere se that it can fuel productive uses such as agriculture and industrial processes.

Heating and cooling

The heating and cooling sector has received little attention when |t comes to renawable-energy-based applications,
aven though it could bring substantial benefits in Sub-Saharan Africa in the future. Besides its direct use in heating
waler, renew_a'h_re energy can also make a valuable contribution to space heating and cooling, and in particular, to the
agro-food chain. Sub-Saharan Africa faces up to S0% post-harvest lodses, with large conseguences on food security
and the wider sconamy (CSC, n.d.). Renewable snargy, including through Tlexitle off-grid salutions, could help
provide better coaling along the agri-faod chain. Similarly, renewables-based refrigeration could increase access to
vital medicines and vaccines and reduce vaccine waste (Everitt 2022 see alsh Box B).

The potential for sustainable cooling sclutions for Africa has been increasinaly recognised, including through the
creation of a dedicated ressarch centre, the Africa Centre of Excellence for Sustainable Cooling and Cold Chain
(ACES), which |s based In the University of Rwanda {Unlversity of Rwanda, 2020). Ghana and Kenya are partner
countries of the Green Cooling Infiative (part of the GIZ programme Proklima), which seeks 1o raise intermational
awarenass of the mitigation potential associated with environmentally and climate-friendly cooling technolooies
and supports countries' effarts In mitigating greenhouse gas ermlssians from cooling eguiprnent (Greer Cooling
initiative, 2022},

Kenya has begun to tap geothermal engray for commercial agriculture, Belng an African front-runnet in developing
geothermal resources of its Rift Valley, in 2023, it had two geathermal power plants; with totalinstalled capacity of
aver 828 MW (EPRA, 2023, The plant in Oserlan, near Lake Naivasha, uses geathermal steam to warm arssnhouses
and generate electricity (Yee, 2018). Kenya's success In |everaging its rich geothermal resources for direct heating
and productive use Is attributed to;

« integrated geothermal eneray and rural development plans,
« active engagement with local actors and pramotlan of partnerships;
« aszgssment of specific productive-use activities in the early staos, and

« astrong focus.on capacity building for end users.
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District heating and cooling (BHE) netwarks also have great but untapped potential in Africa. Althouagh capital-
intansive, well-designed DHC networks can present the most cost-efficlent and technically feasible solutions for
Alrica's growing heating and cooling needs, especially In cities, Small-scale DHC networks are being deployed
giobally 1o service larger buildings or groups of buildings, for example, university campuses or hospitals, All these
institutions will reguire more codling as climate change and global warming progress; thus, these technalogies will
potentially be much mare important In coming decades.

In Industry, bioensrgy has been used in co-generation. In the city of Lugazi (Uganda), where many
households make a llving from agriculture, crop residues and farm waste play a huge role in energy generation
(BOLG, 2016; Drake ef al, 2007} Lugazi's largest industry, the Suagar Corporation of Ueanda, established a
bagasse-fired co-deneration plant with a capacity of 9.5 MW (MEMD, 2015). Eco-Fuel Africa has converted
farm and municipal waste Into briguettes and biochar fertillser with simple, low-cost technologies that draw an
local fuel usage (Gebrezgabiher and Niwagaba, 2018),

Gas grids could expand Lo biogas and biomethane, provided waste (s better managed, with the posifive side effect
of also |owering methane emissions. Biogas could have substantial potential for Africa’s agrcultural producers, asg
wall as for waste-to-energy. National strateoies and roadmaps will need to define the role of repewable gases more
clearly, if the potential of the existing gas network infrastructure is to be harnessed, renewable gases are to be
accommodated and demonstration projects are to scaled up (IRENA, RENZ1 and [EA, 2020).

While renewable energy can have multiple uses in the heating and cooling sector In Sub-Saharan Africa, mast
policies to date prioritise clean cooking and water heating. Policies to promote solar water heating are common in
East Africa (Kenya, Mauritius and Rwanda), and in Southern Afrlca {Zimbabwe, South Africa and Eswatini), Typlcally,
these policies offer subsidies to support SWHs. South Africa’s state-owned utility, Eskom, implementad a SWH
rebiate programme in two phases, 2008-2013 and 2010-2015. In 201, Rwanda rolled oul its flagship programme,
SolaRwanda, which provided grants and leans tor residential SWHs, By 2018, 3400 units had been Installed
{Cirere, 2018),

In Kenya, a building regulation mandated the use of solar thermal systems to heat at least 60% of the hol water
supplied to new, expanded or renovated commercial and residential bulldings whose daity hot water usage exceeds
100 litres (REN21, 2019), A privately owred aquity bank collaborated with compan|es to provide preferential lcans
with longer tenures to small-scale residential SWH users (Hakeanah, 2018),

In Zimbabwe, incentives for SWHs are considered alongside regulations restricting the installation of alectric heatsrs.
In 2019, a regulation banned the installation of new electric heaters (geysers), subject to certaln exemptions {for
exampla, it the premises use renewables- based slectricity and divert excess electricity to heat watar). SWH systems
are ta be used Instead of elgctric haaters. The regulations also govern the licensing, apearation, repair, maintananca,
retrofit and upgrade of these SWH systems. In Mauritius, a Deep Ocean Water Applicaiions project proposes Lo alr
condition buildings in Port Louise with seawater captured at the coldest depths of the indian Ocean
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Box 6 Cooling access gaps for the rural and urban poor at highest risk m Afrlca

An analysis of 31 African coutitries with rising temperatires has found that close ta 390 million of the rural
and urban poorare the most vulnerable due te lack of financial capacity te adapt and invest in the necassary
technology. In rural areas, approximately 174 million people dre at high risk due to fack of accessto cooling,
These individuals r‘Ep'I'EEnI 399 of Afriea’s rural population and 21% of its total pupulatinn The number
increased by 11.4 milllon over 2020 In 2021 - a larger increase than In previous years, This was partly due to
the poverty caused by the COVID-19 pahternic, although it continues a trend that began Ir early 2020,

In cities; lack of cooling access exposes 215 million of the urban poor to the highest risk - an Incresse of
8 million ‘over 2020. More [har 70% of the Urban populations Ir the 16 countries of Angola Benin, Burkina '
Faso, Chad, Cango, Guinea-Bissay, Liberla, Malawi, Mall, Mozambigue, Niger, Nigeria, South Sudan, Sudan,
Togo and Uganda are at high risk, Those in the lower-riddie-income group will soon be able ta purchase
the most affardable air conditioner or refrigerator on the markat - a growing trend inAfrica) increasing by
43 million people since 2018, Among these three groups, approximately 776 milllon people across the
21 high-impact countries in Africa, or 93% of their tuiai population, face cooling access challenges.

Source: (SEforAlL 2020}

Clean cooking

Rengwable energy can also play a cruclal role In accelerafing progress towards universal clean cooking access in
Sub-Saharan Africa - a target that has seen insufficient progress and investment 1o date. Several renewables-hased
cooking aptions exisl, invalving both cleaner biceneray solutions Cincluding biogas and bicethanal) and renewablasg-
hased electric coaking. Biogas Is one of the cleansst cooking options, it produceas very low Indoor emissions and
brings multiple environmental and social benefits (IRENA, 20017}, Most rural households without aceess 1o clean
coaking fusls engaage in smallholder farming, and many keap livestock. Tha manure and other aaricultural waste can
be used as lesdstock for biogas production; dipestate, a by-product of the process, can be used as fertiliser. There
i5 also scope for village- or Institutional-scale blogas production with adequate feedstock avallability,

Several African countries have implemented market-griented blogas pragrammes, which have helped beast
denloyment over the past decade (Box. 71, Senegal set up a new Mational Domestic Biogas Programma jn 2058,
in 2021, the Swiss government announced its supoort for the programme's aim Lo develop 60 000 blodigesters,
which will ufilise cattle dung and faecal sludge (Magoum, 2021, Seneagal is also one of elﬁhl founding natiens in
the Bindigester Alliance of West and Central Africa, which seeks to accelerate the use of biogas in the region (AB-
ADC, 2020, A major developraent In recent years has been the entry of pre-fabricated moadular systems in East
African markets, particularly in Kenya. One of them, the Mexican soclal enterprise Slstemalblo, has seld over 4 000
biodigesters; it-also offers finance, atter-sales sarvice and training. These developments indicate the potential for
blogas in Sub-Saharan Afrlca, The number af Afrlcans cooklng with blogas was estimated to be 410000 by 2019
(IRENA, 2021h), which s, however, less than 0.5% of Afrlea’s blogas potentlal. There méy be scope for deploying
digesters in 18.5 million househalds (World Bani, 2019).

Scaling up blogas across more countries will require supportive policy and regulatory frameworks that link
agricultural palicy with energy policy. Affordability remains a major challenge, as with other clean cooking solutions.
in the short to meadium term, some financial support will be needed to Imorove viatility Tor and users, strapgthan
blogas companies and bulld markets. A lack of awareness of the exlstence and benefits of biodigesters is also a
major barrier (Woarld Bank, 2019).
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Electric cooking gained a foothold in only a few African countries. It did so in South Africa, whose national grid
is; however. mainly coal based, with only 10% of electricity generated from renewables (Malinga, 2021). Electric
cooking on alternaling current arids is already cheaper than cooking with charcoal In same African urban centres
(ESMAPR 2020; Sanchez-Jacob ef al,, 2021 Scott and Leach, 2023), The widespread lack of electricity access in
Sub-Saharan Africa, combined with the inefficiency of available appliances (such-as hot plates), prevents electric
cooking from belng seen as a viable solution (Scolt and Leach, 2023} With the decline of selar PV and batiery
costs, renawables-based electric cooking has become more affordable in certain settings, Between 2016 and 2019,
the cost of solar modubes and lithium-lon batteries declined 30-50%, and electric cooking appliances became mora
efficient (Couture and Jacobs, 2019; Efficiency for Access, 208}, The expansion of rﬁinl-grlds inseveral Sub-Saharan
African countries also offers opportunities to expand electnic cooking. Solar minl-arids are often underused; using
solar power for codking offerd anopportunity, with electricity tariffs and effective demand-side management being
the key enablers [Onjala, 2020; Kweka of al,, 2021},

Box 7 The Africa Biogas Partnersiup Programme, 2008-201%

The African Biogas Partnership Programme (ABPP), which was launched in 2008, sought to develop a viable
biodigester markat in Sub-Saharan Africa. The development aorganisations, Hivos and SNV, implamented tha
programme in two phases. Phase |, 2009-2013, covered Burkina Faso, Ethiopla, Kenya, Senegal, the United
Republic of Tanzania and Uganda. Phase Il (2014-2019) mlu:lesl Senegal, Phase | priofitised technical and
institutional capacity building. While deploymant targets werelargely net mat due to challenging conditions,

adoption grew. In Burkina Faso, a lack of local skills, 3 weak private sectar and difficull climate conditions
resulted in only 44% of the target being met (Fair & Sustalnabile Consulting, 2073),

ABPP shifted its focus In Phase | incentives targeting producers and other upstream actors Instead of
mnsumﬁrs wete added Iﬂemms etal, 2018). Cvear 38000 bingas digesters were Ilnstaﬂad in Phase II, which
ended in 2019 (REN21, 2021k, While installations remained well below the target of 100000, the programme:
did make some progress towards commercially viable blogas markets; especially in Kenva.

A fallow-up programme, the African Blodigester Component, has recaived funding for 2021-2025, It is being
implemented In Burking Faso, Kenya, Mall, Niger and Uganda by the Netherlands Enterprise Agency in
partnership with EnDey. The goal s to deliver 50000 small digestens by 2025, partly by improving access o
finance and strengthening biogas enterprises.

Saurces: (Clemens et af, 2018, Fair 8 Sustainable Consulting, 2002 RENZI, 2021t RVO (Nethartands Enterprise Agency), 2021 SNV ),

Transport

Renewable energy use in Africa's transportation sector lags behind that of electrnicity, with scant progress in recent
years. Policies prioritise biofuel blending; currently, & out of 36 Sub-Saharan African countries have same farm of
biofuel blending mandate {Table 4), The gap between regulation and implementation means many mandales go
unenforced, mostly because of insufficient local supply. Senegal and Uganda have biofuel laws regulating Blending,
but nothing with mandates.

Few African countries have implemented policies or projects for electric mobility. This i hardly surprising since
mast still have an electricity deficit and electric vehicles (EVs) remaln largely unaffordabkle, Although the extent to
which electric mobillty counts as a decarbonisation solution depends on the electncity mik, investing in EVs as most
countries start expanding Lheir fleats could align well 'with a future renewables-based slectricity mp
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The potential for electrified transport in Africa (s considerable especially for public transport such as trains and buses,
and will likely grow also for private EVs as urbanisation and income levels grow, especially in cities. Sustainable,
qualiby public transport within and belween cities is critical not anly for improving. salety and guality of e af
Africa’s rapidly expanding urban population, but also for progressing many other socio-econemic development
ooals: Such goals include greater access to economic opportunities for rural and urban residents, less traffic
conaestion and less air pollution, The gradual electrification of public transpart could in particular also help reduce
the need 1o subsidise transport fuels, which continue to receive hefty public spending across Africa, In response 10
the percelved need o Keep transport affordabie for people (IME 2023).

Asin ather parts of the waorld, promoting transport electrification in Sub-Saharan Africa relies on unfront investment
ininfrastructure, especially charaing stations, thie majority of which will have to be borne by governments, Promoting
electrified (public) transport in Sub-Saharan Africa will thus reguire slanificantly more commitment by natipnal and
regional governments, and municipalifies, as well as much areater international financial support for such policies
in Africa. The United Nations Development Programme has initiated an glectric maobility project across Africa. Over
USD 70 milllan have been mobilised for the project's implementation, and the Global Environmental Facllity, the
European Union, the German Climate Inibative, the Climate and Clean Alr Coalition, the FLA Foundation, and other
foundations and bilateral donors have provided financial sapport (UMEP, n.d.). This (s a modet case, which might be
one way of promaoting maore necessary Investment in electrified-transport-related Infrastructure.

Bromoting transport slectrification In Africa must also be seen in the context of increased demand for the critical
minerals needed for EV production, Including lithium, cobalt and araphite, the demand for which will grow as
EVs' use increases. Africa is a potential producer of many raw materials associated with EV technology, Transport
electrification will thus also hiave to go hand In hand with the promotion of better environmental and sacial safeguards
and regulatory Instruments in Africa's mining industry

Ghana launched an EV |nitiative, making several charging stations avallable for use by POBAD International and
Ghana's electricity company (Box 8} In2020, the Seychelles Ministry of Environmeant, Eneray and Climate Change
launched an efectric mobllity project with the Department of Land Transpart. its pllot phase invelves the introduction
of two electric pubilic transporl buses and is to start in 2021, Cabo Verde adopled an electric mobiility policy charter
whose goal i5 to replace internal combustion engine vehlcles with EVs - & 100% EV fleet for public administration by
2030 and 100% electrification by 2050.
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Box 8 The deployment of eleciric vehicles in Ghana

Ghana's Energy Cammission |aunched the Drive Electric Initiative In 2019 Ghans has excess electricity
ganeration capacity-of this; somes can be taken up by electne vehicles (EVs). AL the end of 2018, Ghana had
about 5000 MW of installed generatlon capacity, whereas peak |oad was 2 612 MWW, The country mowved fram
a deficit to excess gen eration capacity In just a short permd after a rush of independent power producers
moved in to address the deficlt “Take or pay” clauses in the producers’ contracts mean that excess electricity
must be paid for. This meains Ghana is paying over USDS00 million annually for unused power genaration
capacity,

Ghanas EV markel is growing threuah start-ups such as SolarTaxi and Accraine Ghana, which are leasing EVs,
EV accessaries and used EVS imported from Europe. POSAD Inlernational has partnered with the national
power utility to Instal) EV charging stations across the cauntry. In the pmject first phase, POBAD will install
200 chargers across southern Ghana.

In 2023, Ghana launched its Ghana Automative Development Palicy, which seeks for the development of
an EV ingustry in the country to subsbtute imports:and generate 8 new export indusiry, The policy offers
Incentives to prodicers, Including a five-year corporate tax holiday for enhanced semi knocked down (SKD)
registired assemblers and a ten-year corporate tax hollday for registered completely knocked down (CKD)
assemblers and component manufacturers: also included in the policy are exemptions from import duties
and related charges on plant machinery, equipment for SKD, enhanced SKD and CKD auto assembly. This
creates an lucralive [vestment envirenment

Sources: (Kuhvdzml, 2020, Stalbu, 2025,
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South Africa has ambitious targets for EVs. The country's Green Transport Strategy 2018-2050 proposes a modest
5% transport ermission reduction goal by 2050, The strategy alse highlights investments in biogas filling stations
and elsctric car charging points (Dof, 2018). South Africa's Nationally Determined Cantribution includes transport-
related commitments such as a targat of 20% of hybrid EVs by 2030 and more than 2.9 milllon electric cars an the
raad by 2050, Achieving these targets will reguire approximately ZAR 6.5 trillion (USD 440 billkon) of new investment
in the BV industry over the next four decades [Grabosch, 2018). Nearby Namibia aims to have 10 000 EVs by 2030
(SLOCAT, 20270 In 2016, South African Alrwayvs became the Tirst airfine on the continent to powé: cammercial
fiights with biofuel produced locally and cerfified by the Roundtable on Sustainable Biomaterials (Biofuels
international, 20193,

Some countries and cities have adopled fiscal incentives and dernonstrations, The Government of Mauritius has

halved excise dulies, road taxes and registration fees for electric cars and hybrid vehicles since 2002 to promote
the development of low-carton transport (GEPN, 20171, The Government of Rwanda approved new incentives o
catalyse EV adoption. The incentivesinclude a prefarantial corporate incometax rate of 15% for ¢-mobi||ty investors -
half of the 30% standard tax rate (MININFRA, 2021). Other policies Include reduced electricity tariffs at the industrial
tevel and rent-free land for the installation of charging Infrastructure In some cases (GGG, 2021),

City-level demonstration projects are undérway (n Cape Town (South Africa), where two eleclric buses were
deployed for dally public transparl operations after a 12-month testing period (ESH Africa, 2021). Addis Ababa
(Ethiopia) has a pilot project for electric buses [(Endale, 20207, Renewable energy deployment and supporting
policies for other forms of transport, such as railway, maritime and aviation, however, remain very limited.

The potential for transport electrification 15 large ence vehicle costs reduce; given the promise of cost-effective,
soilar-based charging stations that could help many private users reduce their rellance on public petrol stations. So
far, Imvestment in EV infrastructure has prioritised a few cities and demonstration projects In Sub-Ssharan Africa
(UNEP, r.d.). In December 2020, the clty of Cape Town (South Africa) launched the first of two solar-powered EV
charging stations that will be offered free of charae to the public for the first two years (Pombo-Van Zyl, 20200, In
2021, Nigeria comrmissioned its first selar-powered EV charging station at the University of Lagos (Tena, 2021).

Electric twa- and three-wheelers provide & cost-competitive alternative Lo decarbonise road transport in Sub-Saharan
Africa, In 2022, Africa had 27 million registered two- and threg-wheslers; B0% of these are used as passenaer taxs
and for dellvery services. Migeria, Burking Faso, Kenya, the United Republic of Tanzania and Udganda are major two-
wheeler markets, with 1 million to 5 millon metarcycles, South Afrlca and Mamibla have fewer motorcycles, aboul
600000 and 85000, respectively (FIA Foundation, 2022}, Almast all these two- and threg-wheelers are powersd
by fossil fuels, which represent a significant shareof transport fuel consumption and air and nosse pollufion

Two- and Lhree-wheeler electrification offers great potential to improve local alr guality, reduce noise pollution,
mittgate greenhouse gases and save costs for nders. Some examples emerae ina faw countries. & Kenya-hased
start-up Zembo, which operatoes electric two-wheelers and provides a battery swap service, has planned three

solar-powered charging stations to provide charging services. The company also promotes a "rent-to-own” business

model, which allows motorcycle taxi drivers to own thelr electrlc two-wheelers after two years, Electric motorcycles
can enable motorcycie taxi drivers to help their riders save 60% on costs as compared with petrol motorcycies
(PRED. 2022). Today, over 20 start-ups and companies are promoting and developing electric two- and thresa-
wheelers In East Alrica (1K, 2021

However, the uptake of electricity-powered: alternatives remains low doe to different chalienges, including low
awareness of the viabllity and benefits of electric motareyeles, thie patential risk of fire due to overcharging, and
lack of supnly al renewable electricity and charglng networks. Additional policy support |s needed to accelerate
the deployment of motorcycle and charging infrastructure and strenathen technical and financial assistance,
International stakeholders can also play a role. In East Africa, the United Nations Enviroament Programime is working
closely with aovernments in Kenva, Uganda, Rwanda, Ethiopia, Burundi, Madaoascar and Seychelles to spearhead
the reglon’s electric mobllity transition (UNER, 2018).
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4.2. ENABLING POLICIES

Govarnments play a central role [n creating market canditions for renewable energy technalogies to succeed. This
incluges the elimination of market distortions that favour fossll fuels, in particular, fossil fuel subsidies; investment
in infrastructure such as power grids, heating and cooling networks,-and, in markets with prospects for transport
electrification, EV infrastructure; and investment In domestic resgarch and development (RAD) capacity, and
information and consumer protection, including through new regulations, This section expiores these wider market
policies and raforms in more detail.

4.2.1. Power sector organisational structures

The organisation of national utility markets, Including decisions over who can Invest In, produce and feed electricity
Inte the arlel, are critical to the levels of Itvestment and the cholce of the fuels and technologies used in any tnﬁntry.
A number of Sub-Saharan African countries have over the past decades engaged in progressive sectoral reform
to boost private sector investment, and eventually boost generation and grid capacity in line with their growing
populations and economies. This includes vertically unbundling national monopolles into separate generation,
transmission dnd distribution companies; horizontally unbundling generation and retail; allowing private sector
participation and Introducing market competition through large-scale power contracting.

Many of thete sactoral reforme have besn implemanted ondy partially, o address spacific stues across varying
contexts: Nlgeria and Uganda, for instance, have instituted structural reforms te improve operational efficiency and
boost electricity access. South Africa permitied private investment in independent power pro d’m_:&r_s-(IPPﬁ‘.i to boost
gienaration capacity in light of rocurrent blackouts, although enormous challenges in reaching sufficient electricity
generation capacity remaln. At the time of writing, maost Sub-Saharan African utilities remaln vertically intearatad
monopolies, By 2019, national utifities had a partially or fully unbundled structure in only 10 of 42 African countnes
surveyed by the African Development Bank (AFDB, 2019a%, implying limited scope for @lectricity generation through
private enterprise. The of-arld sectar often constitutes the most Impartant exception, often with specific rules, but
by and large, the policy enviranment for renewable energy in many countries remains challenging.

One Increasingly used structural market reform in Sub-Saharan Africa has been regulatory changes to allow for
private investment in new electncity generatron through (FPs many of which, though, opt for fossil-fuel-bassd
electricity aeneration, often in combination with fiscal incentives including subsidies on the fossil Fuels used.
Reglonal IPP investment trends show that power Investments track resource potential. For Instance, West Africa has
the greatest proven gas reserves and the most gas-fired IPPs by installed capacity in Sub-Saharan Africa. Similarly,
IPPs could In the future follow the sizeable potential Tor salar enargy, and In parts of Africa, wind pawer, I political
direction and fiscal incentlves shift away fram fossil fuels to renewables.

East and Sauthern Africa have attracted more [frvestment into their solar PV and wind rezources than any other
parts al Africa. Kenya and Ethiopla have Invested into their geothermal rescurces, besides wind, solar and
hydropower. In Central Africa, private investment has predominantly gone into hydropower, for example, Cameroan’s
420 MW Nachtigal hydropowar plant, the largest privately owned project on the cortinent. But aside from a few
lartie projects, the Central African power sector has seen less private Investmenl compared with other reglohs in
Africa. Lack of institutional capacity, off-takers’ poor financial condition and countries’ risk profiles contribute to
comparably imited investments in renewable eneray (IRENA and ADE, 2022; UNECA, 2021). Hydropower |n such
markets is often seen as the least-risky technology, given it has already been established, and thus it attracts public
investment first: however, envireamental, climatic and socio-political concerns all mean that such projects can carry
sulsstantially mare environmental, social 35 well 25 legal risks than wind and zalar projects {see Box 9).
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Box 9 Large-scale hydropowen Environmental and human rights implications

Large-scale hydropower projects often exert severe Impacts on the environment and on communities and
people. Environmental impacts include far-reaching changes to rivers’ ecosystems, pollution through waste
and hazardous malerlals, nolse, dust, air quality, eroslon and sedirments, and, in many cases, losses to the
natural architecture of riverbeds and the surrounding envirgnment. Local communities and peoples can be
geeply affected by these environmental impacts, including through loss of livelihoods due to declining fish
populations and loss of access to safe drinking and irrlgatior water; physical and/or ecanomic displacement
of communities and peaples without fair and adequate compensation, often leading to subsequent loss of
culture and traditions; community cohesion and identity for indigenous peaples: threats, intimidation, and
violence against human rights defenders via actions of security persannel, and other infringements on the
rights to freedom of expressian, assaciation and peaceful assembly, among others These jmpacts are In
addition ko impactson labour rights impacts linked to poor working coanditions, health and-safety hazards on
construction sites, or the lack of a living wage.

Bul such projects aiso invalve significant risks to various other stakeholders. Thesa risks could include, for
instance, delayed or faregans realisation of investiment benefits due to conflict with aggrieved project-affected
communities; legal risks stemming from action taken against host states in domestic and international courts;
and reputationgl harm for the govemments and fareign companies investing in large-scale hydropower,
as well as developrnent firance institutions financing and facifitating projects that adversely affect human
rights In developing countries. Forelan companies investing in these projects also carry significant financial
and lagal risk, as Fallurg t8 address nvestinents’ adverse human rights impacts may cause project delays
or cancellations. This 15 In addition to crass-border conflicts petentially arlsing as a resull of new, lsrge dam:
constructions on rivers passing through multiple countries, Climate change already complicates this situation,
and will llkely sffect the effective capacity of many hydropower statlons over the coming decades.

Mew, jarge-scale hydropower projects will thus need to carafully consider all risks involved, as well-as the
necessary safeguards to protect the enviranment and human rights, Key to this s the implementation of
well-designed and implermentad strategic enviranmental aﬁmsments at the policy level, and enviranmental,
social and human rights impact assessments that are based on effective collaboration with 1ﬂca! communites
and affer them protection against land acquisition without free, priof and informed cansent, Rights
protection must be glyen careful attention, A.H.anﬂpn must also be pald Lo assessing the. full implications of
any investrmant incentives in the renawable energy sector for land availability and public revenges:

Sources; (Agrwal atal, 2025 IRENA, 2023 Waters-Bapir and Warin, 2022 World Commission O D 2007,

| Fee sdiniies af e fegial Bakde an hie jipdils B fsediorn of extressiod denadialion, and pesce il ssSsambly i Soiifel Ava, ==
Biginess & Hurman Rgnds o e Camite (2020}

Sitice 2010, around 70% of 1PPs that have reached financial cluse In Africa have been based on renewable eneray,
including solar PV and wind (Power Futures Lab, 2022). sector participation in T&D remains scarce, however (Flguna
20), highlighting large differences in investment opportunities across these different market segments. Lacking T&ED
infrastructure, and maintenance thereof, hence remains an Important obstacle 1o the scale of renewable eneray
projects in Sub-Saharan Africa, as does averall grid capacity. In the aff-grid segment, [ack of technoloay access,
affordability, financing, poor technology quality standards, and lack of local capacity for routine installation and
maintenance further complicate more widespread renewable energy degloyment, despite its vast potential (IRENA
and AFDE, 2022).
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Figure 21 . Electricity market strutture in Africa
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The top IPP Investrment destinations |n-Sub-Saharan Africa, Uganda, Kenya, Namibia, Ghana and Nigeria, all have
vertically integrated utilities now: this has been achieved with private sector parlicipation or through the vertical
unbundling of utilitles. South Africa s on the way to establishing an independent, state-owned transmission and
system operator; the aim (s to eliminate the conflicts of interest currently In the system that have hampered the rall-
out-of renewable energy 1PPs over the past five years™

Planning, procurement and contracting frameworks, together with the sector’s financial stability, are central
considerations for IPP development in Africe; aver 12 African countries have developed model PPAS Tor renewable
energy, including five cauntries with technology-specific contracts (ATDB, 2020). To ease this process and streamline
project development, [REMNA and the Terrawatl Initiative launched Open Solar Contracts, an initlative that provides
simple, univarsally apblicabile legal agreements to reduce thetime and cost associated with the contracting pracess
CIREMA and TWI, nd.),

Standardized contracts and PPAs must be accompaniad by financial stability of the sector, and particularly the
financlal stability of the project off-laker. By 2016, only three Sub-Saharan African electricity utilitles had an
investment-grade credit rating, in Namibia, Uganda and Seychelles. Otherwise, African utilities are not able 1o
charge cost-reflective tanffs, This is often compounded by low tanff collection ratas; which further fall it tarifis
increase: high technical and non-technical losses due to aging and poorly maintalned TAD infrastructure; and poor
financial and technical mansgement. As a result, many African utilities rely on subsidies from the state, represanting
considerable fiscal labilities (Trimble et af,, 2076),

Because moast jurisdictions allow projects to sl power only to these otilities, projects aoften nead soversign
guarantees. [n marly cases, these guarantees are also backstopped by further multilateral cover because of the host
states' difficull fiscal positions. These duarantzes present further contingent liabilities to treasuries In host countries,
corstraining their ability to radise finance at competitive rates. Intermational development banks are hence a major
playet detarmining the financial viability of many utility-sactor projects, Including renewable energy.

Historically, mast utility-scale (5 MW+ IPPs in Sub-Saharan Africa have bean procured using direct neaatiation,
These projects were ofter Initlated |n emeraency power supply contaxts through unsolicited propasals, with limited
transparency and lengthy negotiation processes, Recent years have seen a shift towards structured procurement
programmes - both auctions and, to a lesser extent, FiTs (Figure 21). This procurament shift caincided with [nereased
investrrent in renewables, largely because these instruments set oul a clear, more transparent and predictable raute
to markel, Alsg, they require that the procuring government thinks through s power needs, and the necessary
steps before gaing to market (Kruger, Alao and Ebethard., 2019; Power Futures Lab, 2022).

I Fecsyy dersiaprerds reiage [ g 1o Wit Esnoe, Dhe (el Broiver bfiny s Wicresss (he et for fsfnbured geseraiinn
cangity Baare [ MU fo )00 M i il nessd R g peresaton bospe= Qs praceiiuies |
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Figure 22 Mumber of IPPs In Afrlca by procurement method and year of financizl clase
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These amounts include generation capacity from mini-grids and off-grid solutions, and a copsiderable amount wiil
be directed towards TED. So far, most governments bave relied on public Investments, mestly from develapment
finance institutions to develop power ands. Other countries have privatised thelr T&DL

Governments can also invest In teehinalogy-driven innovation or provide finance and Incentives to the private sector
to do s0. To address the ssue of space limitation, Seychelles, for instance, is planning the development of the first
floating solar PV plant in Afnica, The plant will cover 40000 sguare metres of water, will consist of approximataly
13500 PV modules and will represent 2% of Sevchelles’ national production (5.8 MW (Qair, 2020). In early 2023, an
independent producer was confirmed to beain the project’s canstruction by year end (Kemg, 2023).

Courtries with existing hydrapower genaration, of unutilised furthar potential for hydropowee, such as Guinea,
Ghana and Nigerla, can irtegrate variable renewables and reduce the cost of the power system by |everaging
innovations in modernising hydropower facilities and operating pumped hydro storage. South Africa is currently
the only Sub-Szharan Africar country with operational pumped hydro. Electrifylng the transport sectar, especially
public transport, could help African cities effectively address pollution in densely populated African cities and save
municipalities fuel costs in the long run.

Attracting public and private investments in smart technologies such as dialtalisation, smatt grids, blockchain and
cryptacurrency, and the Intermet of Things has bean identified as & priarity far African utllities. These technologies
would be crucial for demand-side management as the share of VRE increases n the eléctricity mix. They would help
reduce commercial and technical losses and improve service guality (IRENA, 2019d),

Africa needs innovative and inclusive solutlons to harness its potential to leapfroa towards an energy systembased an
renewable energy and energy efficiency, besides ensuring continued progress |n energy access, |nnovative policies
and linancing and business models (8.9, results-based financing, crowdfunding and pay-as-you-ao [PAYET) are
driving the adoption off-and technologies, aided by digitalisation. The PAYG business model, which was supportad
by mobite money's growing popularity in East Africa, has supported the deployment of solar technologies, and
helped make such salutions increasingly affordable and aceessible. In 2020, PAYG was ussd to purchase ovor
1.6 milllon selar systems (GDGLA, 20207, In the fulure, such schemes could also help make decentrallsed renewable
energy solutions such as solar home systems more affordable.
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4.2.3. Fossil fuel subsidy reform

Efectricity Lariifs diffar vastly across Sub-Saharan Africa, but they mostly share cartain comman features, including
tariffs set by governments rather than utilities, which vary to different degrees with consumption rates. Many
African countrias continue 1o subsidise fossil fuels, In addition to the electricity generated fram them. In 2019, fossl|
fuel subsidies on the Afrlcan continent. including Narth Africa, were an estimaled USD 36.5 billion, of a alobal total
ekceeding USD 312 billlan (IEA, 2021b). Most of these subsidies were directed at the consumption and production of
petroleum, Including liguefied petroleumn gas, for cooking, coal and electricity. Angola and Nigeria are the two Sub-
Saharan African countries providing the largest energy subsidies; they provided subsidies of approximately USD
1.5 billion and USD 414 milllen, respectively, in 2020, almaest all of which for oll {IEA, 2022). Angola's subsidisation
rate stood at 543{ of anergy consumption in 2020, eguivalent to USD 46 per person, and worth 2.4% of the gross
domestic product (GDP) In 2020 (IEA, 2021b).

Aselsewhers in the world, the effactiveness of fossi| fuel and electricity subsidies can often ba low. The International

Eneray Agency finds that in 2021, almast 390 million paople, or over three-guariers of the Sub-Saharan African
papulation with an electiicity connection, are unable to pay for an extended bundle of electricity services, and qver
150 million, or 30%, cannot affard even an essential bundie at national nousenold grid tariffs (IEA, 2022),

Fassil fuel subsidies also reinforce reliance on fossil fuals, they do so by reducing thelr cost vis-g-vis alternathve
energy technologies, especially renewable energy, which often does not receive the same level of fiscal support.
This is i addition to soclo-political challenaes associated with fossil fuel referms, with proporents arguing that
removing fossi fuel subsidies would make the pooresl even worse off, ﬁ_.ren though these subsidies are inefficlent
(Worrall et al, 2018} Mol all subsidies are direct, transparent, financial transfers; they could alse be indirect, through
tax exemptions (including where carbon tax exlsts, for example, In South Africa), free or subsidized infrastructure,
and subsidy-enhanced demand, for example, in the case of South Africa'’s coal industry,

By the end of 2020, several countries, including Ethiopia, Ghana, Rwanda and Teao, had comimlitted Lo fossi| fuel
subsidy reform in their Nationally Determined Contributions. South Africa tool a different route to curtall the use of
fossil fuels; instead of reforming energy tariffs, It introduced carbon pricing. In 2021, carbon prices in South Africa
conslsted of carbon taxes, which covered over 41% of carbon dioxide (CO.) emissians from energy use, up fram
14.53% in 2018, although large emitiers have since recerved standard B0% exermption from the 2019 carbon tax (Pant,
Muostafa and Bridle, 2020). Moredvyer, since 2018, carbon prices have decreased in South Africa, reflacting induskry
pressure. Explicit carbon prices have risen to an average of EUR 1,04/tonne of CO,, up by EUR 1.04 since 2018 (In
real 2027 eurosh. In2021, fuel excise taxes amounted to EUR 16.57 on average, down by EUR 2.32 relative to that in
2018 (in real 2021 Eures) (OECD, 2021).

The applicability of the South African model to other African countries warrants caution, howsever, given the
substantial differences among Sub-5aharan African countries, lial poverty levels and the limited carbon footprint
af most Sub-Saharan countries, which limits the |ustification for a carbon tax when welghing off carbon reductions
with energy access. LHoimately, a reform of fossi| fual prices will noweser be inevitable for many Sub-Saharan African
countries to create incentives for new, cost-compatitive eneray lechnologies.

1 Witen accouyntmg for extamad lias such a5 Mpachs an Shmdie crange dodhoaliltian, (e sshmited costs of fass® fuet rubiiones was ammat
LED TR bitbaran 2005 Carral, Whiliel drd Seatt 2078
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4.2.4. Research and development

At the core of innovation are also public investments, local and foreign, In R&D; which, as & percentage of GDP, is
relatively low in Africa. Many countries do not spend - or report on spending - on R&D, and those that do, spend

‘below 1% of their GDP. R&D spending is the highest in South Africa (at 0.83%), but even this is far below the average

Irt the countries of Lhe Oraanisation for Economic Co-operation and Devetopment (3-5%) (World Bank, nd L

Nevertheless, some research institutions have been established, and have been addressing issues related to

renewable energy development. For instance, the Swiss-African Research Cooperation collaboratas with numerous

African higher education Institutlons on R&D. One example is the International Institute for Water and Envirenmental

‘Enginearing (2iE), an international non-profit association of public utilities that is headguartered in Burkina Faso.

(SARECO (Swiss-African Research Cooperation), n.d.).

Moreover, the Regional Research Alliance is a collaborative partnership made up of three national research
organisations - the Botswana Institute for Technology Research and Innovation (BiTRI, n.d.}, the Council of Scientific

and Industrlal Research of South Africa Research (CSIR, nd), and the Scientific and Industrlal Research and

Development Council (SIRDC, n.d.} of Zimbabwe. Each institution has a department conducting research in anergy
Including renewables, and the Regional Research Alliance collaborates on several areas, Including renewable energy.

Table 5 outlines [he Afrlca-bDased research centres thal are publicly funded and focused on renewable energy
technology and policy salutions.

Table4 Examples of centres for research and Innovation that are promating renewable energy deployment in Africa
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4.2.5. Awareness raising and standards

Consumer confidenceis critical to building markets for renewable energy. Thisincludes transparency and information
abiout the costs = Including long-term costs - of eurrently used enargy technologles and the benefits of new energy
technologies. Many African countries have acguired substantial on-the-ground expanence with this aspect in the
contexi aof clean cooking solutions. Equally important are campalans on the purchase and use of eauipmant and,
mare Importantly, the implementation of quality standards to ensure product reliability and high confidence among
consumers, including Industries; private businesses and individual households.

There has been plenty of experience In awareness-ralsing campalgns to supporl the deployment af decentralised
tachnologies, for instance; SWHs and distributed solar PV. An example is the Lighting Africa programme,
implemeznted by the Waorld Banlk, which Initiated efforts in 2007 to educate consumiers on the benefits and proper
use of solar lighting and energy products and how Lo Identify quality lanterns in Ghana and Kenya. Since then,
consurmer education has anchored every country programme implemented oy Lighting Africa; a strong corretation
can be seen belwean off-arid solar markets (and their sharp growth trajectories) and locales targetad by cansumer
education campaigns (BNEF and Lighting Global, 2016),

Most off-arid consurners live I remale areas, which are hard to reach for traditional advertisement campalgns. Direct
cammunication with "last-mile” consumers (s made possible by travelling roadshows, which allow them to see and
test products first hand. Lighting Africa has also developed a serles of posters, radio spots and TV ddvertisernents,
which can be adapted to local audiences, Maost recently, Lighting Alrica developed a comle bock series called
“Spotiight” for young readers; it teaches them about the many uses and benefits of solar lighting praducts (Lighting
Global, 2021). Financial incentives, capacity building for Institutions, training of local technicians and entreprensurs
{Including women), and manitaring af results would further strengthen awarenass-raising campalgns and veluntary
initiatives.

Such campaigns must be matched by mere robust technroloay standards and safeguards through national
governments. This is especially important for renewables, since investment in the corresponding technologies
is heavily front-loaded, often reguiring mare upfront financing than lor canventional fuel technologies: Zambia
and Zimbabwe, for (nstance, have established cross-secloral policies relating to product quality. As af 2017, solar
equipment importers were required to present the Zambia Bureau of Standards with a certification of product
fjuality. In 2015, the Standards Association of Zimbabwe and the Zimbabwe Regulatory Authaority established a
solar equipment testing labaratory. These are Unigue cases, and quality standards are not yet widely adopted, faster
market adophon of many prospective renewable energy technologies 15 so far hampered, thus.

4.3. IN FOCUS: GREEN HYDROGEN

Africa has abundant renewable resources and demonstrated potential for production -at globally competitive
costs. Several European countries are looking into Investing in Africa’s green hydrogen production and transpart
infrastructure {maostly ships). While the prosgect of low-cost, green hydrogen from Alrican countries [san impartant
strategic tonsideration for many Buropean parters to reduce reliarce on fossdl fusls and decarbonise their
econarmies, it Is difficult to endorse the idea of generating renewable electricity at a large scale for export using
green hydrogen when mast Sub-Saharan African countrles cannot even provide unlversal electricity access to thelr
own popuiations. Any green hydrogen producer should therefore adhere to the principle of additionality. [f any
electricity fram renewable sources has other product|ve uses, then converting It Into green hydrogen for export may
nat be its most effective use. As it stands, Edropean regulation already prohibits green hydrogen that does nol have
additionality attributes (Eurapean Commission, 2023).

L
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Conversely, green hydrogen could absorb excess renewable electricity and the overcapacities that exist Insome Sub-
Saharan African power systems, albeit accounting for the potential for increase in demand with industrialisation and
economic developrment. Moreover, unlike Europe and other parts of the developed warld, many African econormies
are not confined to already established industries, &s such, green hydrogen could support a leapfrooging strateay,
whereby green industry and sustainable long-distance exports are not constrained by the risks associated with
large-scale devaluations or stranded assets. Other benefits of areen hydrogen include greater eneray sacurity and
socio=economic gans, besides job creation potential (UNIDO ef al, 2024) given many of the currently proposed
hydrogen projects involve builtding utility-scale renewable eneray plants, inciuding wind and solar.

In recent years, a number of regional inibatives have emerged to support African countries n thelr hydrogen
stratagies:

The African Hydrogen Partnership s a continent-wide trade associaton dedicated to the deployment of
grean Rvdroaen and fusl-cell teehnologies. It vision is to construct renewable eneray hubs, laroe-seale
power-lo-gas plants, which will be localed In metropolitan areas, ports and mining centres along trans-

African hghways (Clifford Chance, 20213

Egypt, Kenya, Morocco, Mauritania, Mamilbia and South Africa faunched the Africa Gresn Hydrogan Alliance
in'May 2022 with the intention to foster collabaration and ensure the continent is able to lead In green
hydrogen development for an energy transition (Green Hydragen Organisation, Z022).

H2 Power-Africa is a green hydrogen initiative sponsored by the Garman Federal Ministry of Education and
Research {(BMBF) and the countries of the Southern African Development Community and the Economic
Communmty of West African States (ECOWAS), The purpose of the Initiative is to explore renewable energy
potential in Southerm and West Africa (BMBF (Federal Ministry of Education and Research), 2021; Clifford
Chance, 20211

The Globa! PtX Atlas also.covers the regional potential for green hydrogen (PTxX-Atlas, n.d),

The ECOWAS Centre for Renewable Erergy and Energy Efficientcy partnered with the Waeast African Sciernce
Service Centre on Climate Change and Adapted Land Use (WASCAL) to develop the ECOWAS Green
Bydrogen Policy and Strategy Framewark, and the action plan, 1o unlock green hydrogen's full potential in
the region (ECOWAS, 2023).

The past years have sean the launch of mapy national plans and ambitionz for hydrogen prajects to transform
Sul-Saharan African countries’ economes, an ncreasing number of memoranda of understanding (Malls) and
cauntry partnerships, as well as projects, have been announced. These include the ones listed below.
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The Government of Djibouti signed a Framework Agreement with Australian Fortescue Future Industries in July
2022, for the Installation of two hydrogen and ammonia production units using green energy (FMGL 2022). This
was followed by an Mol In December 2022 with US-basad Pawer to X developer CWP Global for the developrment
of a 10 GW renewabile energy and areen hydrogen project to produce renewable energy for domestic consumption,
and green ammaoria for export; the development includes cable networks, pipelings, port loading facilities and
drinking water far local communities (Collins, 2022),

Kenya is also In the process of developing a hydrogen development programme. With renewabile enargy already
reprasenting 90% of the country's electriclly mix, the Ministry of Energy s planning to produce areen hydrogen
using extra capacity in its grids, especially at night during periods of low electriclty demand in the short 1o medium
term. The hydrogen aenerated could be Used in the transport sector, or it could be used as a means Lo transmit
energy off-grid, for green steel production, and for the production of fertillsers’ nitrogen sources for exlsting and
new regional industrial processes, mciuding in the form of methanot angd ammaeonia (Green Hydrogen Organsation,
nela) To kelp finance the plans, the country signed an adreement with the German governmant in December
2022 and with the European Investment Bank In March 2023 to develop and unlock Investments to praduce green
hydragen using renewable energy as part of the Kenya Energy Roadmap 2040 (APNews, 2022 EIB (European
Investment Bank), 2023},

The Governmeant of Mauritania has signed several Molls todrve the country's hydrogen development: with Chariot
in Seplember 2021, with BP In November 2022 and with a consortium consisting of the German project developer
Conjuncta, Egypt's energy provider Infinlty and the United Arab Emirates’ Masdar In March 2023. Charlot will partner
with the Mauritanian government for Project Naur, which will deveiop 10 GW of green hydrogen based on wind and
solar powar generated from an on-share and off-shore area of approximately 14 400 sguare kilometras (Power
enginesring international. 20213

Under the terms agreed with BP, the company will inftially study the feasibllity of bullding the an-share wind and
solar farms reguired for preducing green hydrogen. The studies will cover the avallabliity and quality of wind and
solar resources in (arge areas in the northwest of the country. The develaprnent invalving BP targets a production
capacity of up to 30 GW of green hydrogen, for 2 million tonnes of annual production of the gas. Later phases would
focus an bullding electralysis and then hydrogen export Infrastructure (Reuters, 2027a). Mauritania’s 2023 Mol
with a consortium including Infinity and Masdar-are for a USD 34 billlan green hydrogen project with the capacity
o produce up to 8 million tannes of green hydrogen ar other hydrogen-based end products annually and up to 10
GW of electralyser capacity. The first phase of the Mauritania project, to be located northeast of the coastal capital
of Nouakchett, should be completed in 2028 with planned capacity of 400 MW (Reuters, 2023a).

European Commission President Ursula von der Leyen's February 2024 visit to Maurltania could be seep asa turning
painl in the strategy for this countey. She urged Maudritania to leverade [ts renewable hydrogen Tor producing and
exporting not hydrogen but areen iran and steel to Europe. Von der Leyen highlighted the added value and job
cregtion potential for Mauritania in processing its own green stee!, with EU funding support via the Global Gateway
Fund, aiming for 8 win-win sitiation for both Maurltania and the European Unjor. ILis a turning paint since Earape
is not leoking to Import hydrogen, as stated earlier, but semi-finished green products, which the reglon cannot
produce with |ts relatively [imited renewable energy potential (Collins, 2024),

Namlbla has ambitious plans to turn Inte a areen hydrogen praducer within the comling years. |tz Green Hydrogen
and Derivatives Strategy aims at-delivering up to 12 million tonnes of green hydrogenannually by 2050, The initiative
is expected to croate an additional 800 000 jobs by 2040, In 3 country with an approximately 2.5 million populaticn
fRust and Ossenbrink, 2022}, Namibia has secured up to EUR 40 millien in funding from Germany's Economic
Stimulus and Future Package for co-operation as part of its Hydrogen Agreement with Germany in 2021 (Hydrogen
Central, 2027). Mamibia's first hydrogen plant, Swakopmund, which has the capacity lo genérate approxirmately
85 MW of electricity using solar PV-powered electrolysers, s expected to begin production as early as 2024 (Reuters,
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20220). Moreover, the country contracted Hyphen Hydrogen Energy to develop the USD 9.4 billion Southem Cornidor
Development Initiative Green Hydrogen project in the Tsal Khaeb national park, which in its first phase is planned to
start, In 2025, green hydrogen production based on 2 GW of renewahle electricity generation capacity, converting
bydrogen into green ammaonia (Reuters; 20230). Further development laterin the decade s planned to increase the
combined renewable gerneration capacity to 5 GW and electrolyser capacity ta 3 GW, with a 300 kilotannes (k1) per
year hydragen production target (Collins, 202%; Green Hydrogen Organisation, n.d.b).

South Africa 1= one of only a few African countries with a clear hydrogen strateay, [ts Hydrogen Sociely Roadman,
which was published in 2021 and sets oul to turn South Afrlea into "an inclusive, sustainable and competitive hydrogen
econamy by 2050° The strategy prioritises domestic manufacturing for hydrogen products and components, the
creation of new, high-quality areen jobs; the decarbonisation of the Lransport sactor, aneragy-intensive Industries
and exports; and a concrete target of 10 GW electralysls capacity, reflected In the production of at least 500 ki of
hwdrogen annually by 2030 and 15 GW of hwdrogen-based power generation by 2040, The plan also inclbdes a
1 MW =mall-sicale slectrolysis facility, which Is to be piloted by 2025, and the deployment of 10 GW of elecirolysers
in the Morthern Cape and 1.7 GW af electralysers In the Hydrogen Valley by 2030 (Department of Sclence and
Innovation, 2021), South Africa's hydrogen strategy |s expected to create 20 000 jobs annually by 2030 and 30 600
by 2040 (Department of Science and Innovation, 2021). In mid-2023, South Africa signed agreaments with saveral
European governments lo co-operate an hydrogen projects, including Denmark, Germany and the Metherlands
(Heuters, 2023c),

South Africa Is developing several flaoship projects, These include the Platinuem Valley Initiative, which was launchad
to-develop areen hydrogen hubs and establish a “Hydrogen Corridor” (Hydrogen Central, Z022); the Mpumalanga-
based COALCO2-¥ project (Fraunhofer, nd); and the Morthern Cape-based Boegaebaal Greén Hydrogen
Development Project, under which a deep-water port; 30 GW of wind and solar electricity generation capacity; and
a battery park to power 10 GW of electrolysers are to be developed by 2030, for producing green ammaonia linked
to green hydrogen for export and for use as maritime fusl and feadstock (Hydrogen Central, 2022).

Other countries that have expressed (nterest in hydrogen include Angeola, whose state-pwned energy company,
Sonanaul, sfaned a letter of intent with twoe Garman campanies in Jupe 2022 to bulld a green ammanla plant, the
plant, to he-ramped Up later, Is so that Anaola can bedln exporting some 280 ki of ammonia from 2024 (Reulers,
2022¢). Nigerla, too, has expressed interest. [ts 2018 Mational Energy Policy details short-, mediume- and long-term
strategies on incorparating hydrogen energy, Uganda's Rural Electrification Agerrcy partnerad with Tiger Power,
a Belglan company, to-supply solar power to three villages in the Kyenjojo District. Using hydrogen batterles, the
project stores excess solar energy from the day to power villages through the night.

Box 10 shows the pillars of green hvdrogen policy making as per the |[RENA framewark. Although areen hydrogen
helps decarbonise energy sectors. it 18 not & priorty in Africa. Rengwable anergy projects will address power
shortages for some time Lo come,
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Box 10 Kay plitars of green hydrogen policy making

Set policy priorities. Green hydrogen can support & wide range of end uses, Policy makers should identify
and focus on applications that provide the highest value.

Establish a national hydrogen strategy. Each country needs to define its level of ambition for hydrogen,
outling the amount of support reéquired, and provide a reference on Hydrogen development for private
investment and finance. '

Introduce guarantees of origin. Carbon emissions should be reflectad over the entira life cycle of hydroaen.
Orlgin schemes shauld include clear labels for hydrogen and hydrogen products to boost consumer awareness
and facilitate claims of incentives.

Adopt a govemnance system and enabling policles. As green hydrogen becomes malnstream, policles
shoutd cover |ts integration into the broader energy system. Civil society and industry must be-involved to
maximise benefite

4.4. IN FOCUS: INTRA-AFRICAN ELECTRICITY TRADE

Rengwable energy sources and thelr integration are central in the global energy transition, Secure-supply by power
arids requires balancing supply and dermand contindously. This constant supply=demand balancing requires VRE
such a5 solar and wind power. Yet, VRE feed-in depends on meteoralogleal conditions such as salar Irradiation and
wind spead. The challenge. therefore, is to integrate varlable renewalles Into existing systems. Given the relatively
low base of installed capacity in Sub+-Saharan Africa and the cortinent's steep demand growth, many countries face
a dual challenge: growlng renewables while growing the system itself. The region has a unigue oppartunity to design
power systems thal are able to accommedate high shares of varlable renewabiles (Sterl, 2021). Power pools provide
a framework for regional and cross-national planning.

Sub-Saharan Africa is inter-connected through four power pools.” which could help Integrate renewables into the
gnergy system. Asal 2017, all but thres member states of the Southern African Development Community = Angols,
Malawl and Tanzanla - were connected through the Southern African Power Pool (SAPP), which is able to trade
elactricity with member states.and to bolster energy security in the region (AfDB, 201%a).

Markels aperating &l the power pool level support VRE by harnaessing a reglon's "spatiolemporal synerales”, which
are complementary dynamics between renewable energy sources and demand profiles (IRENA, Z018c, 2021d),
Hydrapower in the rainy mountains and solar/wind power in low-iving desertsis one type of syneray (e.g. Ethlopia
and Sudan, and Guinea and Senegal), which crestes proneunced tempaoral synergles on seasonal timescales,
especially in regions with strong monsoons: An adequate power pool could invest in VRE prajects to lower the costs
af arid integration. The substantial powear grid created by regional markets denerates a larager balancing area, which,
it well designed, can moderate VRE curlallments and reserve requirements.

17 Ehe Southerr African Paer Ped! Eaelern Aficd Pakir Pool) Contral African Poper Pag) om0 Wesh Afean Baver fol
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Fower pools reguire technology that can adapt operations across different types of power plants, Hydropower
plants may have to ramis uo (or down} more often o accommodate VRE infeed from sotar and wind power generated
elsewhere in the pool. Older hydropower plants may require refurbishing to achieve the required ramp rates. For
pther types of power plants, for example, thase that integrate concentrated solar power with thermal storage and
biomass, flexibility provisions may be reguired. Gas-fired power plants will have an impartant role until they are
phased oul In compliance with the Parls Agregment.

Alter fexibility provisions, storage-based technologies could alse accommodate variable renewables in
Sub-Saharan Africa’s power poals, Currently, South Africa s the anly country using pumped-storage hydropower.
But this mature technology also holds promise for nydro-rich countries |ike Ethiopia (Hunt et al., 20207, Over the next
gecades, large-scale battery storage could accommaodate the integration of renewables to decarbonise electricity
systems across Subi-Saharan Africa - particularly to balance the diurmal nature of solar PV (Barasa ef a/, 2018). For
seasonal storage, power-to-gas technologies (e.g. green hydrogen) could play important rofes (IRENA and GIZ,
2021) bt this mature technology also holds promise Tor hydro-rich countrias such as Ethiopia (Hunt et af, 2020).
Over the next decades. |large-scale batlery storage could accommodate renewables’ inlegration to decarbonise
electricity systems across Sub-Saharan Africs - especially to balance solar PV's diurnal nature (Barasa ef al, 2018),
For seatonal storage; power-to-gas technologies (e:.g. green hydrogen) could play important roles.

On the policy side; integrating renewables inte the energy system reguires that the power system have a conducive
organisational structure, and there are sactor coupling policies to support end use electrificatlan, Those policies
include enabling electricily tariff structures such as time-aluse tarlffs and other innovative salufions (o Sﬁsﬂf-‘urt
gemand-side management. Forward-rooking plans are also nesded, to integrate the additional renewable alectricity
and address the load imposed by end use electrification through grid expansion and stréngthening (IRENA, 2020b).

On the econgmic side, regional markets rely on appropriate transmission Infrastructure, co-ordination rules dnd
cansistent regulatary frameworks, Unfortunately, in practice, cross-border collaboration within African power pools
has been hindered by a lack of aligned natianal policles and regulations, and inadequate funding and investment
in infrastruclure. Apart from the SAPP, most power pools are relativaly yourg. These power pools, therefore, have
limited abllity to achieve targets (AfDB, 2019¢, TIRENA, 2019b). Innovatve practices may have to be scaled up over
the caming years, For instanice, the SAPP makes it possible for (nitiatives to sat up investment-grade Intermediary
aff-taker sgreemants, which can then trade on the pool to improve the bankability of renewable energy projects
that would normally heve beer able to el only to low-raled slate-owned utilities, Africa GreenCa |s an example of
such an inltiathve, '

Previaus analvses have ermphasised the Importance of the procurement planning nexus for accelerating power
investment in Africa, Including renewables (Eberhard et al, 2016), Dynamic, frequently updated power system
expansion plans nead to arnsure that projected alectricity demand will be met by a least-cost mix of technologies.
In the African context, this least-cost mix is most often dominated by renewable energy resources in the long term
(IRENA, KFW and GIZ; 20211, but this is likely to reguire near-term pollcy support to drive renewables’ deployment
and cancel fossil fuel projects in the pipeling, without which the snergy transition may fall (Alova et al, 2021), A
recent |REMA analysis, for Instance, showed that unless generation capabilities In East and Southern Africa are
reviewed and reconsidered, the region s on track to construct more than 100 GW of new coal-fired power until 2040,
leading to & substantial increase in CO, emission kevels (IRENA, 2020). Dynamic. frequently updated power system
expansion plans must ensure that projected electricity demands will be met with a feast-cost mix of techrologies.
In the African context, this least-cost mix |5 most often dominated by renewable energy resodrces in the long
term (IRENA, KW and GIZ. 2021), althaudh this i< likely to reguire near-term policy support Lo drive rengwabias”
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deployment and cancel foss| fuel projects in the pipeling, without which the energy transition may fail (Alova,
Trotter and Money et al, 2027). A recent IRENA analysis, for instance, showed that unless generation capakilities in
East and Southern Africa are revlewed and reconsiderad, the region |s on the way to constructing over 100 GW of
new coalfired power plants until 2040, leading to a substantial Increasze n ED, gmission levels,

Suth plans should ideally also stipulate - based on clear criterla - which projects will be built by the public sector
utility and which by the private sectorn For these plans to lead to-sustainable, Increasing investments, they must
be transiated Into inté@rmationally competitive bidding rounds regularly and in 8 manner that s predictable. This
predictabllity stimulates project pipeline development, which boosts investment volumes, Improves profect quality
and results to greater competition In bidding programmes (resulting in lower project prices), It also makes better
alignrent with arid infrastructure plans possibla,

For plans to: function as guides for investment decision making, it is paramount that institutional capacity be
established to effectivaly govern the planning process. Critical aspects of an effective planning process include
ownership al the process, the abllity to update plans as needed, tr'anﬁparency of the process and stakeholder
participation (CCG (Climate Compatible Growth), 2021 IREMA. 201Bb). Tossupport this effort, IRENA has undertaken
arange of tapacitv-building Initiatives to inform energy/capacily expansion planning, on the country and the power
pool level Examples include country-level support to Eswatini, Sierra Leone and Cameroon, and power pool-leve|
analyses for the Central African Power Pool and the Eastern and Southern African Power Fools, together known as

the African Clean Energy Corridlor.




' CONCLUSIONS AND
RECOMMENDATIONS

Suls-Saharan Afrlca s an excentionally diverse reglon; it presents unigque development challenges, but also
significant oppartunities related to the renewable energy deployment and development. Sub-Saharan Africa has
cantelbuted vary little to global carban emissions, yet Itls among the reglons most vulnerabile to climate change.
This vulnerability is due to the reglon’s geography and the structure of its economies, as well as many countries’
lack of financial capacity to fund their energy transitions while adapting to climate change. The energy transitions
In Sub-Saharan Africa will therefore raly on International partnerships, Including raliable climate finance to boost
regional use of suslainable and modern renewable enerdy.

Sub-Saharan Africa can draw on its tremendous wind, solar, hydropower and geothermal resource potential Unlike
fossil fuels, these resources cannot be depleted, offenng countries sustainable and increasingly cost-effective
Sources of energy to support thelr socis-geconomic development plans Falling technology costs are bringing
renewables increasingly within reach, whether as ulility-scale solutiens or decentralised salutions, Including mini-
grids or standalone applications. This evolution 15 being reflected in the renewable targets being.set in regional
and national energy plans, together with policy instrumants thal make these lechnglogies more affordable and the
related nvestments more atbractive.

However, the region’s share of global renewable energy Investments and capacity Installations remained relatively
small over the past decade. Sub-Saharan Afrlca received less than 1.5% of the USD 2.8 trilllon Invested in renewable
energy projects giobally over 20002020 (IRENA and ATDE, Z2022) and Its share reduced further in 2021 and 2022,
to less than 1% of the global investmenl, Moreover, investments have been distributed unevenly across the reglon,
with most concentrated (n Seuthern Africa, followed by West and East Africa, and, finally, Central Africa.



COMCLYAIONS AND RECOMMENDATIONS

For Sub-Saharan Africa toachieve [t5 vast energy potential and meet energy neeads, and realise the associated socio-
economic penefits; it will reguire significant investments distributed evenly. Yet attracting renewables investments
has been a consistent challenae in the region, glven the high real and percaived risks n investing. Even amid public
financing and risk-mitigation support from governments, development partnersand multilateral development banks,
financing conditions have not bean favourable to many governmeants. For example, govermments are increasingly
unable to provide soverelgn guarantees (a one-size-fits-all solution often used to mitigale credit rlsks) as they face
high infiation and currency fluctuations or devaluations,

Cyercoming these lssues will require @ new paradiam for financing renewables, supported by a fundamental shift
in lending, redirecting it from developed to developing nations, especally for eountries affiicted by economic and
climate crises. This will reguire thie international community o step up and provide mare public financing in the form
of concessienal financing, arants and latlored risk-mitigation support. Such support should encompass a broader
definition of risks, which considers the environmental, econemic and social implications of not deploying renewables,
and the risk.of leaving a [arae part of the population out of the energy transition and locked in underdevelcpment.
As such, it will require moving away from the narrow Investor-centric focus on the rlsk of energy asset Investments
nat paying off.

Backstopped by donor governments, and multilateral development banks, these catalyiic efforls of the Intermnational
community = in the form of increased concessional public financing and innovative rnisk-mitigation instruments -
can help mobilise more private financing to help reach the reauired investment seale. International development
partners, including governments, private'business.es and philanthroples, and international development finance
institutions, will need to strategically partner with the region's countries in building the necessary infrastructure,
promoting technology innovatlon and research, and facllitating investmeant Into the sactor. Future development
initiatives in Africa could and should also focus on sustalnable value chain and human resource development, all of
which will help the countries do more with less resources, This will be especially crucial as Sub-Sanaran Africa has
33 of the world's 46 least-developed countries,

The wide-ranging challengas outlined here call for comprehensive policy making across the region. While thers is
stonificant potential for Intra-reglonal co-operation - be it threugh increasad power trade, or regulatory approaches
such as harmonised technology auality and efficlency standards - this polential |s yvet to be Tully realised, Countrigs
across the continent would bensfit from co-operating transition-related activities, nat least for creating new
value and supply chains that could relieve the continent of its heavy rellance on forelan-imparted technology and
expertise. Il more Sub-Saharan policy makers Emhra;é these opportunities now, the coming years should be the

best possibie time to invest in renewables in Africa.
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