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TDB Trade and Development Bank

UN United Nations

UNDP United Nations Development Program

USADF U.S. African Development Foundation

USAID United States Agency for International Development
usD United States Dollar

VAT Value Added Tax
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Executive Summary

Common Market for Eastern &outhern Africa (COMESA) is the largest regional economic
organization in Africa, with a population of about 583 millioih constitutes 21 Member States
with a common aim of promoting regional integration through trade and development of natural
and human resources for mutual benefit of all the people in the region. It is one of the eight
Regional Economic Communities (RECs) to be recognized by the African Union.

The Eastern and Southern African Trade and Development Bank (TDB) was established in 1985.
It is a multilateral, treatypased Development Finance Instituti@idFI) The bank promotes trade,
regional economic integration and sustainable development through its various offerings
including Trade Finance, Project and Infrastructure Finance, Assedddarent and Business
Advisory Services.

COMESA and TDB have partnered with World Bank to impletheriRegional Infrastructure
Finance Facility (RIFF), an Investment Project Finawdimthe objective oexpanding longerm
finance to private firms igelected infrastructure sectors in Eastern and Southern Africa. RIIF has
a credit line of USD 415 million and a grant of USD 10 million from Investment Development
Association, World Bank.

With an intent of empowering energy sector for realizing its raglointegration agenda,
COMESRIFFengaged Deloittdouche¢ 2 KY I §ddz LYRAI [[t &65¢¢L[[tO
Assessment of th&ff-grid Renewable EnergfSolar Energypector in the COMESA and TDB

NE 3 AThe/peogvsed work included assessmendibigrid renewableenergy (REnarketin the

region, understanding the role of Financial Institutiqf$s)in commercial/consumer financing

to solar sector and proposing business models to incentimmesupport adoption ofoff-grid
renewableenergy in the region.

Around 40% of the population in the COMESA region has no access to eléctisity there is
significant disparity in electricity access between rural and urban population in COMESA and TDB
countries. Except for few countriesuch as Mauritius, Seychelles, Egypt, Tunisia, Comoros,
Eswatini and Kenya other countries in COMESA and TDB regidrugggiisg with very low level

of electrification in rural areas. Rural electricity access in counsieh asSouth Sudan,
Mozambique, Malawi, Burundi, DR Congo is less than 10%.

One of the majoreasonsidentified for low electricity access level in the region is the lack of
investment especially from the private sectdrhe df-grid renewable energy solutions can
dramatically accelerate the growth trajectory of electricity access in the region.

1Source: COMESA
2Source: COMESA
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The ountries in the COMESA and TDB regeme at different levels of maturity when it comes

to off-grid solar sector. Countriesuch askenya, Ethiopia, Tanzanidganda,and Rwanda are
quite advanced when it comes toff-grid solar sector, whereas countriessuch asDRC,
Madagascar, Zimbabwe, Malawi, Mozambique, Zambia have a reasonable marké&tdad

solar and are gradually evolving but have certain gaps which need to be bridged for scaling the
sector. However, countriesuch asBururdi, Djibouti, Libya, South Sudaydan,and Somalia

have underdevelopednarket for off-grid solar and require the most policyinstitutional,
financial, capacity building support for building theif-grid solar market.

Deployment ofoff-grid technolodes on a massive scale requires conducive legal frameamatk
robust institutional setugo ensure effective implementation of national energy access strategies
and related policies including policies foff-grid. Presence of key Policies amdini-grid
frameworks are necessary for an enabling ecosystem for deploymewffajrid solutions.
Similarly,presenceof key institutionssuch asMinistry of Energy, Regulatory Authority, Rural
Electrification Agency and Renalle Energy Association and their operational autonomy are
important for effective off-grid deployment. Countriessuch as Djibouti, Eritrea, Libya,
Mozambique, Somalia, South Sugdand Sudamnvould need to focus on strengthening their legal
and institutioral framework for greater adoption afff-grid solutions. However, othetountries
such asEthiopia, Kenya, Madagascar, Malawi, Rwanda, Uganda, ZaamoiaZimbabwe are
getting considerable support to theff-grid sector and they can aggressively pursieir
universal access goals.

Theoff-grid solar sector in COMESA and TDB reg@lso face various financing challengesh
ashigh cost of capital, lack of collateral, unwillingness of loterf€ialinstitutionsto lend, etc.
Various measures will have to be undertaken to overcome the financing chadleniipe sector
and increase investor appetite; including bundlingrai-grid projects (with lowrisk correlation)
and SHS units to reduce the overall risk, reducingritegmediaries in the financing value chain,
introducing risk mitigation toolsuch agpolitical risk insurance firdbss guaranteg collateral
buyback, etc.

Robusiguality assurance measuwsarealso imperative to establish credibility off-grid products

in the market. Adequate measures are required for adhering to the Quality Standaafé-éwrd
solar products Quality assurance program, launchby Lighting Global can be adopted by
COMESA and TDB countries for selecting suppliers, streamiimpagt processs meeting
customer expectations and reducing the cost of providing warranty sexvice

Based on neeslassessment and various recommendations, a Roadmap needs to be developed
to achievethe objective ofoff-grid electrification and the mildsne of universal access in the
region. Various measures are required to promote the consumer awareness and enhance
consumer adoption ofoff-grid solutions. The Roadmap can be tailor made to meet the
requiremens and address the neexbf individual countries to achieve universal acc&ssiodic
monitoring is essential to set accurate objectives and performance targets for each activity,
measure gaps between planned and actual achievements and propose corrective measures for
continuousimprovement to achieve thenissionof universal access.
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A. Engagement Context

1. About COMESA

TheCommon Market for Eastern and Southern Africa (COMESA) consists of 21 African Member
Stateswith the goal of promoting regional integration through trade ahe development of
natural and human resources for the mutual benefit ofth# people in the region. COMESA's
history began in December 1994, when it was established to replace the old Preferential Trade
Area (PTA), which had existed since 198DMES (as defined by its Treaty) was founded

an organisation of free independent sovereign states that have agreed to cooperate in
developing their natural and human resources for the benefit of all their peopénti therefore

it has diverse set of goalghich include regional peace and security as top priorities. COMESA's
major focus is on thestablishment of a huge economic and trading unit capable of overcoming
some of the limitationsthat individual states confront.

Member states of COMESA inclugierundi, Comoros, DRC, Djibouti, Egypt, Eritrea, Eswatini,
Ethiopia, Kenya, Libya, Madagascar, Malawi, Mauritius, Rwanda, Seychelles, Somalia, Sudan,
Tunisia, Uganda, Zambia & ZimbabwEhe different benefits offered by COMESA to its member
countries inclue:

Figurel: Benefitoffered by COMESA to its Member Nations

A wider, harmonised
and more
competitive market

Higher industrial
productivity

Harmonised
monetary, banking
and financial
policies

Rational
exploitation of
natural resources

Source: COMESA

COMESA has various institutions, each of which is entrusted with a specific responsibility:

3 Source: COMESA
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1 COMESA Court of Justice (C@Jd)pholds the rule of law in the enforcement of COMESA
Treaty

1 COMESA Business Council (CBIE)promotes business participationn i regional
integration, investment and global trade

1 Regional Investment Agency (RIAjvestment promotion arm of COMESA responsible
for attracting regional and international investors

1 Africa Leather and Leather Products Institute (ALLRIpromotes thedevelopment of
leather industry in COMESA countries

1 Africa Trade Insurance Agency (ATIR)provides political risk insurance to companies,
investors and lenders interested in doing business in Africa

1 COMESA Competitions Commission (CQCpromotes canpetition by preventing
restrictive business practises and protecting consumers

1 PTA Reinsurance Company (ZBE):Underwrites life and noitife reinsurance risks in
member statesuch aKenya, Ethiopia, Tanzania, Zimbabwe, Uganda and Sudan

1 COMESA Monety Institute (CMI):It is responsible for implementation of the COMESA
Monetary Cooperation Programme

1 Federation of National Associations of Women in Business in COMESA (FEMGOM):
promotes programs that integrate women into trade and development a&wit

1 The Regional Association of Energy Regulators for Eastern and Southern Africa
(RAERESAIX has objectives of capacity building in energy sector, facilitation of energy
supply policy, legislation and regulations

1 Trade and Development BanK' DB):lt isa trade and development financial institution
in Africa which serves as the financial arm of COMESA

2. About TDB

The Eastern and Southern African Trade and Development Bank (TD&taldished in 1985

It is amultilateral, treaty-based Development Finare Institution. The bank promotes trade,
regional economic integration and sustainable development through its various offefirage
Finance, Project and Infrastructure Finance, Asset Management and Business Advisory
Services

¢5. Q& N 3IA 2o0adist ofBUrBndipiNdios, ORC, Djibouti, Egypt, Eritrea, Eswatini,
Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Mozambique, Rwanda, Seychelles, Somalia,

South Sudan, Sudan, Tanzania, Uganda, Zambia and Zimhali also consist of noagional
membesssuchag S2 L) SQa . Iyl 2F [/ KAYl FyR W{/ 5S@St 2LJ
15 institutional memberssuch asAfrican Reinsurance Corporation (Afridde), African
Development Bank (AfDB), African Economic Research Consortium (AERC), Arab Bank for
Economic Development in Africa (BADEA), BNI Mozambique, Caisse Nationale de la Securite
Sociale of Djibouti, Eagle Insance (Mauritius), Investment Fund for Developing Countries,

National Pensions Fund (Mauritius), NSSF Uganda, OPEC Fund for International Development,
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PTA Reinsurance Company, Rwanda Social Security Board, Sacos Insurance Group (Seychelles)
and Seychelle®ension Fundlso form a part of TDB.

Tablel: Key Statistics of Trade and Development Bank

Key Statistics Year 202Value in USDApprox)

Operating Income 248 million

Profit after Tax 174 million

Total Assets 7, 943 million

Equity 1, 733 million

Return on Equity 10%

Credit Rating .o 6a22Re&Qauv FyR ..b

Source: Trade and Development Bank

3. RIFF Project

The Regional Infrastructure Finance Facility (RIF-an Investment Project Financing, with a
credit line ofUSD 415 million and a grant of USD 10 million from Investment Development
Association, World BankThe borrowers are th&rade and Development Bank [DB) and the
Common Market for Eastern and Southern Africa (COMESA) Secretditi objective of the
project is to expandong-term finance to private firms in selected infrastructure sectors in
Eastern and Southern Africd he project is expected to be lemented between thgears 2020

to 2025 The project has 3 components:

1 Project and Infrastructure Finance Facility (USD 325 millioG)edit line facility to
provide long term project finance to infrastructure projects

1 COVID Infrastructure Sector SMEedponse (USD 75 millionProvide debt financing to
Solar Home Systems SMEs operating in Southern and Eastern Africa

9 Capacity Building and Technical Assistance (USD 25 millig8R 15 million component
G2 &dzLILI2NI ¢5. Q& & Ol f SapatdhdonANE@8edtal arld gdRial & 1 NS
safeguards. USD 10 million component to support COMESA Secretariat to expand regional
infrastructure finance market and build foundation foif-grid energy market

As part of the RIFF project, TDB has started finamdfrgyid enterprises in the regior.DB closed
a USD 4.2 million financing deal with Sunspot Energy Kenya Limited to finance Solar Home
Systems in Kenya.

4. EngagementObjective

Most of the Countriesnn COMESA and TDB regi@me lagging in terms alural electrification
levels. The off-grid energy solutions can offer a faster and cheaper alternative to achieve the

4 Source: Trade and Development Bank
5Source: Trade and Development Bank
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SDG7 Goal of universal accesaffordable,reliable sustainableand modern energy seices in
the African Region.

In sync with the SDG7 goal of energy access for all, COMESA has set for itself the target of building
an enabling environment for private sector infrastructure development in dffegrid energy

market in the COMESA region. Téés a large infrastructure financing gap in the COMESA region
which affects the power sector expansion. COMESA aims to prooffeeid renewableenergy

growth in the region by identifying countrigkat need supportto introduce various market
developmaent activities, study and harmonize policies & regulations for trade & investments at
regional and national levels, and conduct other regional integration activities oroffhgrid

energy sector to achieve universal access.

COMESA recognizes the strategigortance of empowering energy sector for realizing its
regional integration agenda. With this objective in mind, DTTILLP has been engaged to do the
dNeeds and Market Assessment of theff-grid Renewable EnergySolar Energy)n the
COMESA and Tradmd Development Bank (TDB) regian

The main objective of the assignment is to provide support to assessvitrall market needs
for off-grid renewable energymplementation and expansion in COMESA and TDB r&gion

Figure2: Key Objectives of the Engagement

Establish the current state of access and Off-grid market environment, including the review of trade
conditions for renewable energy equipment at regional and national level

Understand the role of financial institutions in the provision of commercial and/or consumer financing to
the Off-grid solar sector

Propose models to incentivize and support the Private Sector and Financial Institutions to expand Off-grid
solar solutions and to harmonize a regional market to achieve universal access

Source: Deloitte Analysis

Keeping the overall aim of the project in mintthe overall approach and methodologyas
focussed on the asis analysis, studying of various business models, identifying barriers,
understanding role of financial institutions, proposing business models to support private sector
and knowledge transfer for effective implementation. An implementation roadrnap been
preparedto handhold the stakeholders in the overall procesfsachieving universal access
through off-grid electrification.
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B. EconomidOverviewé&
ElectrificationTrendsin COMESA and
TDBRegion

1. Global RE Trends

The 26" UN Climate Change Conference of the Parties (COR26)n Glasgowin 2021 was
attended byleaders from120 countries. Theyegotiated for about two weeks on action for
climate changé.The outcome of COP26 was the Glasgow Climate Paetfour main goals of
Cop26 ared { S OdzNB -Z8rb Byanlddentuwyyarid keef..5 °Gwithin reach; adapt to protect
communities and natural habitats; mobilize finantey R g2 NJ] (23SGKSNJ G2

Figure3: Key Goals of COP26

Reduction of Carbon Emissions to fight Climate Change

Adaptation
Adaptation to climate change to protect communities and natural habitats

Finance
Meobilization of Climate Finance by developed countries for developing countries

(id

I Collaboration

Working together to address the challenges of Climate Crisis

Source: K COP26

Mitigation: The countries agreed to limiting increase in global average temperature to well below

2°C and pursuing efforts to limitit to 1.5 °C to achieve net zero by 2050. 158iesyout forward

RSt

YyS6 Hnon SYAadarazy GFINBSG&A oOb5/a0d ! o2dzi w2

Zero targets.

Adaptation: The countries agreed to boost efforts to deal with the impact of climate change. The

global average temperaturis already higher by 1.1Cdue toglobal warming80 countries are
now covered by either Adaptation Communications or National Adaptation Rtaisrease

6 Source: UN
7Source: UK COP26
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preparedness to the impact of climate change. The countries committed to doubling the 2019
adaptation financing by 2025.

Finance: Developed countries have been falling short on their annual USD 100 Billion
commitment to developing countriesThe Glasgow Pact reaffirmed the pledge and the
developed countries expressed confidence to reach the target by 2023. Developed countries
committed to stop fundingthe fossil fuel energy sector and increase the funding to Least
Developed Countries Fund fight Climate Change.

Collaboration: At COP26, countries agreed to finalitee Paris Rulebook for establishing a
framework for common reporting of emissions and support, standards for international carbon
markets and timeframes for emissions reducttangets.

World is Increasingly Adopting Green Energy

The world has showncommitment towards fighting climate changey reducing carbon
emissions. The energy sector is a major contributor of carbon emidgiadisg to catastrophic
phenomera such agylobal warming and greenhouse effe@io mitigate the impact of climate
change, the world is increasingly transitioning to green sources of enEngytotalRE installed
capacityin the worldstood at nearly 3055 GW in 202llhe annual capacity additiohsive been
witnessing an increasing treras depicted in the trend below:

Figure4: Annual Renewable Energy Capacity Additaingdajor Technologie&lobally
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Source: IRENA

8 Source: UK COP26
9 Source: UK COP26
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In 2020, over 165 countries had targets for Renewaniergy. Many countriesuch aChina, US,
UK, Japan and Kenyaave submitted stronger Nationally Determined Contributions (NDCs)
under the Paris Agreement. Thieveloped countriesuch asUS, Germany anddeveloping
countriessuch asChina, Brazillndiaareleading in the installation of Renewable Enerdy

Figure5: Countries leading in Installed Renewable Energy Capa&620

Hydropower wWind Power Solar PV Biopower
Capacity Capacity Capacity

China China China China

(240 GW) (282 GW) (255 GW) (19 GW)
Brazil United States United States Brazil
(109 GwW) (118 GwW) (76 GW) (16 GW)
Canada Germany Japan United States
(821 GwW) (62 GW) (69 GW) (12 GW)
United States India Germany . Germany
(84 GW) (29 GW) (54 GW) (11 GwW)
FRdUSSif_" Spain India India
ederation
27 GW 39 GW (11 GW)
(51 GW) ( ) ( )

Source: REN 21

Overview ofGlobal Solar Energy Sector
Solar Energy is the fastest growing segmentin the Renewable Energy industyheinstalled
capacityof solar energy hamcreasedfrom 301 GW in 2016 to 717 GW in 2Q2frowing at a

CAGR 019%.

Figure6: Annual Solar Capacity Additions Globally
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10Source: REN 21
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Most of the new capacity additiortsgave been in theJtility-scale projects accounting for more
than 50%of the annual capacity addition$he solar installation in theff-grid sector has just
been 0.5 GWn 2020. Theoff-grid solar sector is expected togrow due to the impact of
increasing investments and favourable regulations in this space.

Global Investment Trends iRenewable Energy Sector

The globainvestment in renewable energy sector has seen an uptrend over the paatidethe
investmentshave grown fromJSD 266 Billion i2011to USD 303 Billion in 202@020 was the
6" consecutive year when the investmerits developing countries exceeded those madie
developed countriesSolar powerrepresented nearlyalf of global renewable energy capacity
investmentin 2020, at USD 148.6 billidh.

Figure7: Trends in Global Renewable Energy Investment

Global Investment in Renewable Energy (Billion USD)
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SourceREN 21

In 2020,China wasthe leader in overall renewableenergy investmentaccounting for nearly

28% of the global investmenthe highest investment by region in 2020 was observed in Asia and
Oceania, followed by Europe, Americas (North America and South America), Middle East & North
Africa and finallBubSaharan Afric&3

Amajority portion of Africa haveen left out of energy transition as only 2% of global investments
in renewable energy in the last two decades were made in Africa and electrification rate-in Sub
Sahara Africa was only 46% in 20109.

11Source: IEA
12Source: REN 21
13Source: REN 21
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Figure8: RE Investment Tremd SubSahara Africa

Investment in Renewable Energy in Stdthara Africa (Billion USD)
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Source: RERIL

Despite low investment in the region, the region possssgod resource potential of wind,
solar, hydro, and geothermal energy which can be exploited for economic growth of the region.

The decarbonization policgehavefuelledthe Renewable Energyapacity additions at a faste
pace worldwide. The developed countries have committed to support developing cou
with USD 100 billion investment in climate finance every year, which they are expec

accomplish g 2023. The developing countries have surpassed developed countries in te
annual investment in renewable energy. Developing countsigsh asChina and India ar
leading the revolutionn adoption of RE.

2. Macroeconomic View of COMES®egion

TheCOMESA ggonwith its 21 member statesvas established tpromote economic prosperity

by utilizing theNB 3 A 2y Q& Yy I {dzNIF f COVMBESAHS deéhoye ofNbe FadtegND S & @
growing regionsin the World, consistentlygrowingat a rate higher than bothhie World and

Africa averageThe region grew by an impressis€% in 201%efore the COVID pandenypait

brakes on its growth journey in 2020. The region still managed to sesivence compared to

Africa andthe World during the pandemiby registeringa growth rate of 0.2%*

14Source: COMESA
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Figure9: GDRyrowth trend of COMESA vs Africa vs World

GDP Growth Rate (Annual %ge change)
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SourceCOMESA, IMF, World Bank

The low GDP growth rate (0.2%) of COMESA in 2020 was due to majority of COMESA countries
registeringnegative growth due to the pandeminduced lockdown disruptionsSome of the
countries fared better than the othersuch asDRC, MalawilUganda, Egypt, Comoros and
Ethiopia growing faster than both the region and global average inspite of the impact of
pandemic.

FigurelO: GDP growth rate in COMESA countries
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Source: World Bank

In 2021, the economic situation of the COMESA countries improvedode@sing of lockdown
restrictions and vaccination efforts. All the countries witnessed positive GDP growth rate in 2021
due to the impact of low GDP in the base year (2020). Economies like Libya, Kenya, Rwanda and
Eswatini bounced remarkably after theqpmemic with higher GDP growth rate than the world
average (5.8% in 2021).
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Figurell: GDP Growth Rate of COMESA Countries in 2021

GDP Growth Rate (2021)
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Source: Deloitte Analysis

Despite havindnigher GDPgrowth ratethan both the World and AfricaZOMESA region has a
lower per capitaGDP. Thdow GDP m absolute termsin COMESAs primarily due to low
consumption,lack of investment anchegative trade balance.

Figurel2: Comparative Analysiof GDP Per Capita PPP (USD) of COMESA, Africa and World

GDP Per Capita PPP in 2020 (USD)

20000 17,548
15000
10000
2,906 4,641
]
0
World Africa COMESA

m \World mAfrica m COMESA

Source: World Bank, COMESA

Though COMESA countrisgch asSeychelles Libyaand Mauritius are prosperous countries
with high economic output per persanmost of the countries are economically wedkost of
the COMESA countridsad aGDP per capitavhich wadower than world averaggUSD18,724
in 2021).1°

15Source: World Bank
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Figurel3: GDP per Capita comparison of COMESA countries

Seychelles GDP per capita PPP USD (2021)
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13 out of total 21 COMESA countrgasch aBBurundi, Comoros, DRC, Djibouti, Eritrea, Ethiopia,
Madagascar, Malawi, Rwanda, Somalia, Sudan, Uganda, and Zamalvia been categorized by
UN as Least Developed CountfeBCsdn the criteria ofper capita income, human assets and
economic vulnerability These LDQgquire supportfrom international community in terms of
development financing, multilateral trading system and technical assistarfioe their socie
economic progress

Figurel4: COMESA Inflation Trend
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The inflation in COMESA region has seen an uptrend over the last few Meamscentinflation
spike has been driven byising food, commodity and fuebrices due topandenic-related
containment measuresThe COMESA countriesuch asSudan and Zimbabwe witnessed
mammothconsumer pricenflation of 382.8% an®8.5% respectively in 2021.

Figurel5: COMESA Fiscal Balance Trend

COMESA Average Overall Fiscal Balance (%age of GDP)
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/ ha9{! Q& 2déBithhsiwidenddbver@e fears. Thscal deficit as percentage of GDP
widened by 0.9% to 5.7% 2920 from-4.8% in 2019. The recent fiscal deficit has been triggered

by increase in borrowing and fall in reves& during the COVHD9 pandemicMost countries in

the region responded to the pandemic with fiscal packages which consisted of massive health
spending, tax cut measures to cushion households and SMEs, stuppatherable households
through cash transfer and food rationgtc. As aresultofi KSaS YSI adz2NSaz (KS
government debt as percentage of GDP increased to 59.3% in 202G&.6&6 in 2019.

Trade development has been a key focus are@OMESALt was established to promotgade
through regional integration and harmonization of policies. Today, COMESA is a major
marketplace for both internal and external tradeOMESA has the following objectives for Trade
Promotion:
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Figurel6: COMESA Obijectives firade Promotion

Trade liberalization and
Customs co-operation,
including the introduction
of a unified computerized
Customs network across
the region

Creating an enabling
environment and legal
framework for growth of
the private sector, the
establishment of
investment environment,

Needs andMarket assessment @ff-grid Renewable Energy in the COMESA and TDB region

Improving the
administration
of transport and
communications to ease
the movement of goods
services and people
between the countries.

The harmonisation of
macro-economic and
monetary policies
throughout the region

and adoption of common
sets of standards.

Source: COMESA

Theglobal trade of COMES#asUSD 324 billion in 201@mports of nearly USD 212 billion and
exports of nearly 112 billior}.

Figurel7. COMESA Global Trade

COMESA Global Trade (USD Mlllion)

339 335 339
312 324
| | | | | | | | |

2011 2012 2013 2014 2015 2016 2017 2018 2019
Source: COMESA Annual Repo2020

In 2019/ h a 9 {tdp &@@ort destinations were EU, UAE, South Africa, China, US, Switzerland,
Saudi Arabia, Turkey and Indiblighest exports were observed in manufacturing sector followed
by fuel, food, ores and metaltn 2019/ h a 9 {tdp@dport sources wereEU, China, India,

16 Source: COMESA Annual Report 2020
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USA, UAE, Saudi Arabia, South Africa, Turkey and Ruksiaa 9 { ihtr@-@OMESA trade
accountfor asmall percentage7% in 2019pf its global trade!’

Figurel8 COMESA Average Productivpdities Index

COMESA Average Productive Capacities Index2018
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58.3
39.2 37.6

24.8 20.5
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6.4

Overall Human Natural Energy Transport Informationinsititutions Private  Structural
Productive Capital Capital Technology Sector Change
Capacities

Source: Intra COMESA Export Trade Potential Report 2021

Asperthd b/ ¢! 5Q{ t NB RdzO (i AGDMESA IparfbridsiniéliirSpévate sédob and
natural capital productive capacities; howeverlagsin many sectors includingnergy sector
With a productive capacity index of 20.5, energy infrastructure requires special attetation
promote regional integration.

To promote economic growth, the countriegould need afavourable business environment
where processesuch asstarting a business, dealing with construction permits, obtaining
power, registering property, accessing finance, paying taxes, trading across bardarswill
haveto be streamlined.

Some of theCOMESA countriesich asMauritius, Rwanda and Kenyare ranked high irthe
ease to do businesmdex and are thereforeattractive destinations for investors Mauritius
undertooksome significant reforms which includes automation of public services, rengesy
licensing procedures, and regulatory amendments throitghBusiness Facilitation ActThe
country has experiencedse in the Ease of Doing Businesankings due to consistent reforms
since 2005, the time required to register a property has deseeaby more than L#old, while
the time required to incorporate a business has decreased by ni@éfiyid.*®

17Source: COMESA Annual Report 2020
18 Source: Sovereign Group
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Figurel9: Ease of Doing Business Ranking in COMESA countries

Ease of Doing Business Ranking (2019)
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Source: World Bank

Majority of the COMESA countridag in the Ease of Doing Business rankings because of the
challenging business environmenZimbabwefaces business challenges duehyperinflation,
volatile exchange rates, shortage of foreign currency and absence ofgo@buntriessuch as
Ethiopia, Comoros and Madagascag in the Ease of Doing Business duectwllenges in
obtaining electricity and financeCountriesuch aBBurundi, Sudan, DRC, Libya and Somizlze
governance, economic and business challenges due to ploditical instability caused by their
history of armed conflicts.

COMESAas beerundertaking programs to improvérade, customs, and monetary cooperation
for creatng integrated and compettive marketplacein which commodities, services, capital,
and labour can freely move across national bordersCOMESAas implementedregional
strategiessuch agreatingFree Trade Area and COMESA Simplified Trade reggnbeost cross
border trade in theregion:

Figure20: COMESA regional strategies

Free Trade Area
COMESA Member States established FTA in 2000
FTA had 16 participating nations as of 2017

Intra-COMESA trade has grown at 7% every year
since establishment of FTA

Simplified Trade Regime

STR was established in 2010

STR aims to formalize the informal cross-border
trade

STR reduces cost for small-scale traders and
increases speed of goods crossing border

Source: COMESA
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The COMESA is one of the fastest growing econ@gionsin the world. Theeconomic growth
and growing populatiormre expected to fuel the electricity demand in the region. The rec
has some Least Developed Countries (LDCs) in the world which offer huge poten

development. Majority of the COMESA countries have a tough environment for doing bu
therefore theregion needs favourable policies for trade promotion. COMESA has taken
active stepssuch asestablishment of Free Trade Area and Simplified Trade Regin
incentivize trade.

3. Electriication Scenarian COMESA and TDB region

Electricity access is crucial fuoverty alleviation, economigrowth, and improved lifestyle The

UN recognizethe importance of electricity access and has s8uatainable Development Goal
(SDG7Yf Ensuring Access to Affordable, Reliable, Sustainaid Modern Energy for All by
2030 IEA estimated that providing universal energy access globally by 2030 would require an
investment of USD 31 billion per yeand majority of this investment needs to be routed to Sub
Saharan Africa region.

Theelectricity access in COMESA region is f@lich impacts its economic growth. COMESA has
a population of about 583 million and or@% of this population has access to electriciyThe
electrification rate in COMESA is better thainicabut much lowerthan the worldelectrification
rate.

Figure21: Analysis of Electricity access rate (%) of COMESA, Africa and World
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Source: World Bank, COMESA

TheCOMESANd TDB countrigsave ahugegap between the demand and supply of engrghe
demand for energy is growingn account ofncreasing population and economic growtfihere
isdeficit in energy supplylue tolack of grid expansion, rehabilitation of generation assets and
financing of new assets.

19Source: COMESA
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Figure22: Key Challenges in Electricity sector in COMESA and TDB countries

S T
Lack of Policy Support Net Deficit in Power Supply

Actual supply is much lower than
installed capacity due to droughts,
shortage of coal, cost of fuel and lack
of maintenance.

Inadequate Grid Infrastructure Infrastructure Financing Gap

Countries like South Sudan and
Somalia lack policies for Renewable
Energy development

Grid infrastructure is limited, poor Long term finance from commercial
and obsolete which causes high lenders is scarce for rehabilitation and
energy losses and power outages. construction of generation facilities.

Source: Deloitte Analysis

There is significant disparity in electricity accleesveenrural and urbarpopulation in COMESA
and TDB countriesThe rural electrification rate ICOMESA and TDBountries such asSouth
Sudan, Mozambique, Malawi, Burundi, DR Conglo¥sg to the extentthat less tharl0% of rural
population has access to electricifp these countrieg°

Figure23: Access tdElectricity(%age of Populationj) COMESA and Tb&intries
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20 Source: World Bank Database
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Countriessuch asMauritius, Seychelles, Egypt, Tunisia, Comoros and Eswhtnehigh rural
electrification rate as these countries have well established institutions for electricity
development. Most of these countriedepend on fossil fuels toa large extent for their
electricity generation Due to the recent impetus on climate change, these countries have
startedto frame policies, programs and projects to diversify their energy souraes include
renewable energy in their generation portfolio. A brief overview of the Power Sector of these
countriesisdiscussed below:

The country is one of the modeveloped countries in the COMESA and TDB regidre country

has 100% rural access to electrigitigh a total installed capacity of 877 MW in 2020. The energy
mix consisted of 71% nemenewable and 29% renewable sources (11% Bioenergy, 10% Solar
energy,7% Hydro energy and 1% Wind enerly).

The country has a vision of increasing share of renewable energy to 35% of the energy mix by
2025 and maintain it at this target by 2030. fidfil this vision of the government, Mauritius
Renewable Energy Agency (MARENA) was setup in 2016 for promotion of renewable energy. The
institution has objectives of creating an enabling environment for the development of renewable
energy, sharing informatioand experience on renewable energy research and technology, and
fostering collaboration with institutions at regional and international levels for promoting
renewable energy. The country is implementing a Green Energy Scheme for Cooperatives in line
With@ GSNY YSYy (i Qa GAarzy 2F AYONBlFaAy3d w9 Ay 2081

Figure24: Case Study of Green Energy Scheme for Cooperatives in Mauritius

Case Study: Green Energy Scheme for Cooperatives, 2017

The Ministry of Business, Enterprise and Cooperatives in collaboration with the Ministry of Energy and Public Utilities and the Central
Electricity Board implemented Green Energy Scheme for Cooperatives in the country. The scheme is aimed at incentivizing cooperative
societies and cooperative federations to produce electricity using solar photovoltaic technology. The Central Electricity Board (CEB) has a
Small Scale Distributed Generation (SSDG) Net Metering Scheme within which the Cooperative Sector will be integrated. Under this scheme,
a maximum capacity of 100 kW solar PV installations from the Cooperative Sector will be integrated into the CEB grid under Net-Metering
arrangement. A particular Cooperative society/federation would be entitled for a solar PV installation for a maximum of 5 kWp and a grant
of Rs 10,000 per kWp PV installed up to a maximum of 5 kWp. All other related costs/expenses for the project will have to be borne by the
cooperative society.

Source: IEA

Seychelles is an archipelago of 115 islands off East Africaian |@tean. It has 100% rural
electrification ratebut most of the energy generation (97% in 2019) occurs through non
renewable sources. The country had a total installed capacity of 126 MW in 2020. The installed
capacity consisted of 92% noenewable andB% renewable sources (5% Wind energy and 3%
Solar energy}?

21 Source: World Bank, IRENA
2230urce: IEA
23 Source: World Bank, IRENA
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The Republic of Seychelles is working actitceigcrea® renewable energy in the overall energy

mix. Ministry of Environment, Energy and Climate Change (MEECC) is working on Seychelles 100%
Renewable Energy Strategy (SeyRES 100). Sustainable Power Solutions (SPS), a South African
based company, built the firgtff-grid solar power plant on Alphonse Island in the Seychelles in

2018. The government is also focusing on the training of technialati$inancial officials ioff-

grid sector by collaborating with Gridworks and Sustainable Power Solutions. UNDP has been the
O2dzy UNBEQA LI NILGYSNI F2NJ AdGa GNryaAdGAz2y (2 NByYySs

Figure25: PV Democratization 2.0 ProjectSeychelles

Case Study: PV Democratization 2.0 Project

The PV Democratisation 2.0 Project is a project led by Seychelles Energy Commission which is a recipient of Climate Investment Platform’s
Thomas Jensen Energy Transition Award. Through the Climate Investment Platform, UNDP is supporting Seychelles in adoption of renewable
energy. The PV democratisation 2.0 project aims to increase access to solar PV to households who cannot afford a rooftop PV system by
providing them with a low-cost loan. Through this project, the Government of Seychelles will identify large rooftops suitable for PV
installation. Consumers can buy a share of the system and pay it back by monthly installments through electricity bills or other mechanisms.

Source: UNDP

The country is a net exporter of energy with 100% rural electricity access rate. However, the
O2dzy UNE QA SySNHe& a2dz2NDOSa INB y20 RAGSNAATASRO®
out of which 90% waBom nonrenewable sources and 10% (5% hydro, 3% solar and 2% wind)

from renewable energy sourcés.

¢tKS O2dzy iNEB KlFa AYLXSYSYGSR LRftAOASa F2NI w9
Supreme Council of Energy announced New National Renewabledytiat2008 to generate

20% of the country's electricity from renewable sources by 20200 | NAS (G 6 KA OK O2 dz
in 2020.Nevertheless, the generation from RE soursesh assolar and wind has seen an

uptrend over the yearsEgypt adopted the RenewabEnergy Law in 2014 to encourage the

private sector participation in production of renewable energy. The Law introduced competitive

bids, feedin tariff, and independent power production through third party access. The country

has also employedff-grid projects for rural electrification in the past decaéfe.

24 Source: World Bank, IRENA
25Source: IEA
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Figure26: Case Study of UAE Rural Electrification Initiative in Egypt

Case Study: UAE Rural Electrification Initiative, 2016

A rural electrification program was implemented by New and Renewable Energy Authority (NREA) in collaboration with United Arab
Emirates (UAE). Under the initiative, several Off-grid PV projects for electrification of remote villages was undertaken. A total of 6942
standalone systems aggregating to 2 MW were installed as part of the program. The initiative also included installation of street lighting
systems and hybrid PV-diesel systems.

Source: IRENA

The North African country has 100% rural electrification rate. ddwntry had a total installed
capacity of 6673 MW in 2020, out of which 94% was from-remewable and 6% was from
renewable sources (4% Wind energy, 1% Solar energy and 1% Hydro éhergy).

The country established Energy Efficiency Fund (FNME) in 2@&tantee public support to
energy efficiency and renewable energy activities through the allocation of subsidies. The country
implemented tax exemptions on renewable energy equipment way back in 1995 which were
again revised in 2019. The country has psence of enabling policies for development of
renewable energy.

Figure27: Case Study of Renewable Energy Law of Tunisia

Case Study: Renewable Energy Law for Electricity Production, 2015

The Renewable Energy Law adopted in 2015 is aimed at encouraging investment in renewable energy to increase its contribution in
electricity mix to 30% (equivalent to 3,800 MW) by 2030. The Law has several objectives:

Creation of 10,000 jobs in electricity sector
Reducing debt of country’s national utility, STEG
Decreasing environment pollutant emissions by 38 million tons

Source: IEA

The archipelago hba rural electricity access rate 81% in 2@0.28 There is sigificant electricity
access disparity among the three islands. The countsahanstalled capacity of 23 MW in 2020,
out of which 94%s from nonrenewable sources and 6% from renewable sources (Hydro
energy)?°

The country has a high electrificatioate, but the electricity service is poor in the country. Due
to lack of rehabilitation and maintenance, the generation is often below the installed capacity.
The electricity tariffs are high and the national utili§g®ONELEC is in a state of financial distress.

26 Source: World Bank, IRENA
2 Source: IEA

28 Source: World Bank
29Source: IRENA
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The country is reliant on impaetl fossil fuels for its energy generation. The country needs to
diversify its energy sources for reliable and cheappdy of electricity. Development Partners
such asNorld Bark are helping the country diversify its energy mix to solve existing problems in
the electricity sector.

Figure28: Case Study of Comoros Energy Integration Platform

Case Study: Comoros Solar Energy Integration Platform

The project is financed by IDA World Bank and is being implemented by Ministry of Production, Environment, Energy, Industry and
Handicrafts. The objective of the project is to improve commercial performance of electricity utility and its capacity to dispatch renewable
energy. The key focus areas of the project are:

Financing of 9 MWp (Megawatt Peak) of PV on a pilot basis on Grande Comore
Strengthening SONELEC’s financial performance by improving billing and metering infrastructure, as well as targeted consumer
awareness campaigns
The project is expected to create a demonstration effect for participation by development partners and private financiers in renewable energy
projects in future

Source: World Bank

The Soutkrn African country hd a rural electrification accesate of 76% in 2@0.3°The country
has a target to increase total electrification access rate to 85% in 2022. The coudtap ha
installed capacity of 179 MW in 2020 out of which 6% was fromreapwable sources and 94%
from renewable sources (59% Bioenergy, 35% Hydro energy and 1% Solar éhergy).

¢ KS 02 dzy i NEsQuplyisgl&sy thadditsidergayid and it has to import éfeity from

Eskom in South Africa to make for its shortfall. The country is implementing policies for
renewable energy deployment to address this gap. The country promulgated a National Energy
Policy in 2018 to support development of renewable energy sesito provide households with
access to modern, efficient and affordable energy. The Ministry of Natural Resources and Energy
released a Energy Masterplan in 2018 which stated the importancefbirid solutions (nini-

grids and SHS) for electrificatiam areas where grid extension is not viable due to high capital
costs. In 2018, MNRE in conjunction with UNDP created a framework to achieve affordable clean
energy for all known as the Partnership for Affordable Renewable Energy (PAREE). UNDP is
assistig Eswatini to access funding foff-grid solutions from a Global Environment Facility
(GEF).

30 Source: World Bank
31 Source: World Bank, IRENA
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Figure29: Partnership for Affordable Renewable Energy in Eswatini

Case Study: Partnership for Affordable Renewable Energy (PAREE)

UNDP has a aim to promote investment in renewable energy and build generation capacity through public private partnerships in Eswatini.
The PAREE framework aims to assist Eswatini in attracting investment into both On-grid and Off-grid renewable development projects. The
PAREE framework identified the need to:

Conduct feasibility studies to identify appropriate Mini-grid pilot sites
*  Establish at least 4 Mini-grids
* Roll out 200 solar home systems

Source: UNDP

Countries Studied in Detail as part of Engagement

The 18 COMESA and TDB countries that have less than 70% tacalifecation rate in 2020
have been analyseth detail on aspectsuch agpresentoff-grid market, Institutional and Legal
framework, Financingetc. as part of this engagement tprovide recommendations for scaling
up off-grid solar energy in these 1&ountries.

Most ofthe COMESA and TRBuntriessuch asthiopia, Uganda, Rwanda, Malawi, DR @on
Sudan, Madagascar, South Sudan, Mozambique, Somalia, Buaredliow Incomenations. The
consumer affordability of electricity is a big constraint restricting electricity access in COMESA
and TDB regiorSomalia, South Sudan, Madagascar, Malawi & Eritneaelow affordability of
electricity, the effect of which is reflected in éhlow rural electricity access rate in these
countries.

Figure30: Comparison of Electricity Affordability in COMESA and TDB region

Affordability of Electricity Score (2019)
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Madagascar e G0
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Malawi SEEEESSESSESSS———— 5
Eritrea e 33

Source: RISE ESMAP
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COMESA realizes thmportance of strengthening theenergy sectorto promote regional
integration. Chapter 13 of the COMESA Trelh#slisted variousprovisions for ceoperation in
the development of energy in the regiofCOMESA has taken various measui@s the
development of energy infrastructure in the COMESA region

1 COMESATDB,and the World Bank have signed the RIFF Projéts: an Investment
Financing Facility Project that is scheduled to run from July 2020 to September 2025 with
the goal to expand lorterm lending to private enterprises in chosen infrastmuret in
the electricity industry, as well as in the transportation, logistics, and social sectors.

1 RAERESA is implementing tReogram on Enhancement of a Sustainable Regional
Energy Market in Eastern Africa, Southern Africa, and Indian Ocean Region (BSREM
funded by the European Union. As part of the program Renewable Energy and Energy
Efficiency Strategy and Action Plan (REEEEABAIO) was developed to create an
enabling environment to promote investment in renewable energy. RAERESA also
received a gant of USD 1.5 Mn from AfDB to drive crd®sder power trading in the
COMESA region.

1 COMESA is implementing tZambiaTanzaniakenya (ZTK) electricity interconnector
which links the East African Power Pool (EAPP) and the South African Power Pool (SAPP)
with the goals of promotion of electricity trade, enhancement of security of power supply
and faster regional integration.

4. Key Options to Expand Electricity Access in COMESA and TDB

regions
The huge electricity gap in the COMESA and TDB region needsatidtessed for enabling
economic growth in the regiof.he type of electrification solution to be adopted depends upon
different factors such aspopulation distribution, investment levels, affordabilitgtc. The
different kinds of electrification solutions that can be explored by COMESA and TDB region to
expand access in the region are:

© 2022 Deloitte Touche Tohmatsu India LLP Page |37



Needs andMarket assessment @dff-grid Renewable Energy in the COMESA and TDB region

Figure31: Key Options to expand Electricity Access

+ High initial cost
Extending the * Lowest cost of power generation

q 3 * Lengthy process to build
Main grid * Good for high quantum of power demand
+ Cost rises with remoteness

Mini-grids/ * Local aggregation of demand * Risk of stranded assets if the grid is extended

Micro-grid * Powers AC or DC appliances * Low power demand makes it difficult to cover costs

* Deployed through retail channels
Solar Home + Costly per unit of energy
+ Targeting based on individual credit risk
Systems « Limited range of appliances that can be powered
* Optimal for segregated population

+ Provides only lighting and possibly phone charging

Solar Lanterns * Very little cost + Generally considered insufficient for even basic
electricity access

Source: Deloitte Analysis

Why Grid Kpansion is not a Viable Option

Population density in countriesuch asMadagascar, Djibouti, Mozambique, DRongq
Zimbabwe, Eritrea, Zambia, Somalia, Sudan, South Sudan and Libya is low than the world
average (60 people/ sgkm)3? ; hence electrifyingHese countries withgrid extension is cost
inefficient.

Thee is also lack of resources for generating of power in the region. The regiondaaks
shortagefor its thermal power plants and the frequedtoughtslead to capacity underutilization
in hydro plants. The coal production dropped by 4.1% in 2020 in South Xftivajor supplier
in Africa), and the world has set a targetdioase out coal from power generation by 2040All
these factors ardikely to impact the generation of grid electricity.

The grid extension is also difficult in tough terrain. Tévegh terrainssuch aghose ofTibesti
Mountains in Southern Libya and Ethiopian Highlands in Ethiogiase challenges in
transmission and distributio of electricity.

The existing grid electricityin COMESA and TDB region has beereliable and marred by
frequent outages.The infrastructurasold and in need of rehabilitatiofor which there habeen
lack of fundsPoorgrid Infrastructurein countiessuch aPR Congo, Tanzania, Ethiopia, Kenya
and Zimbabwecausefrequent power outagegmore than 200 hours in 2018).

32 Source: World Bank

33 Source: BP Statistical Review of World Energy 2021
34 Source: UK COP 26

35Source: Statista
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Why Off-grid RE solutionss a Viable Option

Theoff-grid solar systems are a viable option for providing electricity access in COMESA and TDB
regiors. These solutions amodular and cost effectivetherefore these are particularlyuited

for COMESA and TDB countries where thetewispopulation density and affordabity. These
solutions areeasy to scale in a short perioahd can fulfil electricity needs of the large unserved
population. Thehigh solar irradiance and payment flexibiliticonsumer financing modetaich
asPayAsYouGo) make them apt for adoption lyonsumersn COMESA and TDB regidor
fulfilling electrification goals.

Figure32: Benefits ofoff-grid Solar Systems

Technology Economic

Proven technology solutions Cost-competitive
Adaptable Local job creation

Scalable Skill Development

Innovation in financing models Benefits of modern energy access

Benefits of Off-grid
Solar Energy

Human Development Environment

Community Empowerment Environmentally sustainable

Overall well-being Reduced Pollution

Sustainable Livelihoods Low carbon

Access to Public Services Climate resilience

SourceDeloitte Analysis

The COMESA and TDB regibave low electricity accesgtesbecause of lack of investmel
in generation and grid expansioihe region has some of the most electricity deficit count
of the world such asDRC, Burundi, Malawi, Sou8udan,and Madagascar. The electrici
infrastructure in the region is fragilend plaguedwith challengesuch adack of fuellack of
infrastructuremaintenance)ack of efficientpolicy supportandlack of bankability of most ¢

the utilities. Low population densitygageinggrid infrastructure lack of finanal strength of
utilities, lack of fossil fuesupplyand tough terrain act as a barrier for grid extension in
region. The off-grid solutions are suited foproviding electricity access the poor and
dispersed population in COMESA and TDB redienause they areosteffective and easily
scalable.
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C. Offgrid Solar Market Assessment

1. Key Product Segmenia Off-grid Market

The mini-grids and stand-alone systemsare two basic approachesi 2 ¢ | dffREda® a i Sya Q
and both types of systems operaitedependently of the national electricity grid

1 The $and-alone systemsare small electricity systems, which are not connected to a
central electricity distribution system angrovide electricity to individual appliances,
homes, or small businesgs. They thus serve the needs of individual customers, while
utilising locally a&ilable renewable resources.

1 Amini-grid, also known as anicro or isolated grid is anoff-grid system that uses small
scale power generation (10 kW to 10 MW) asetves a small number of customers
through a distribution gridthat may function independdty of national electricity
transmission networks.

Standalone SolarSystems
The standalone solar household products can be segmented into three types based on price and
function: Pico, Solar Home Systems (SHS), and Appliances

Figure33: Key Standilone Solar Systems Product Segment
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Household
— Solar Powered Appliances
PULSE

9 Pico ProductsPico products consist of small, portable solar lanterns, flashlights, or
lanterns designed to satisfy basic lighting needs as a direct substitute for kerosene lamps
in a small household. These products are typically packaged either as a simplghbtne
system with one LED light, an embeddedc3.5 Wattpeak (Wp) solar panel, and an

Source: Deloitte Analysis
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internal rechargeable lithiuaon (Liion) battery or as multlight systems of up to three
or four LED lights with a standalone solar panel rated up to 10 Wp and a rechiergea
ion battery. Some models even contain USB charging for mobile phonesdalecsolar
devices have the lowest entry cost for most rural, imeome families.

1 Plugand-Play(PnP)Solar Home System#nP Solar Home Systems consist of amall
one packaged kit. The kit contains LED lights for multiple rooms (as many as 10, depending
on size), a solar panel with power rating up to 100 Wp for small SHS and higher for large
SHS, and a rechargeable battery. SHS products, can fesgeebled for plugnd-play
or based on opemmarket components, and offer functiorssich agpowering appliances
at higher price points. These systems may also comprise of assorted afBcggnt
appliances, including mobile charging stations, radios, fans, televisionsjrasdme
higherend systems, refrigerators.

1 Componentbased Solar Home Systemdn componentbased systems, individual
components, such as the solar photovoltaic (PV) module, battery, lights, inverter, wiring,
and appliances, are sourced and assembledpeasdently by either a product aggregator
or an individual for their own household. Compondratsed SHS typically have power
ratings above 11 Wp, which classifies them as SHS products, although some are*8maller.

1 Solar Powered Appliance3heoff-grid solar applianceare categorized by their intended
usecase: household (fans, refrigerators, televisions etc.) or PULSE. Productive Use
Leveraging Solar Energy (PULSE) is any agricultural, commercial, miaiheaBvity that
uses solar energy as a dit@gput to the production of goods or provision of services. The
popular PULSE products used in the market consist of solar water pumps, cold storage
solutions, solar milling etc.

Value Chain
Broadly the staneéhilone solar systems value chain can be divided into the following key
segments:

Figure34: Standalone Solar Systems Value Chain Analysis
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Sourcebff-grid SolarMarket Trends Report, 2020 by Lighting Globall

36 SourceOff-grid SolarMarket Trends Report, 2020 by Lighting Global
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Hardware Design and Manufacturindlany manufacturers constitute this segment of the value
chain,hence creating healthy competition. Commaoditization of Pico goods, and to a lesser extent,
SHS, has put downward pressure on prices as more participants hasedrnhe market.
Notable players in this segment are Sinoware, Renewit, Boxin Solar, BioLite, Amped Innovation,
SolaRun Energy, Fosera, Lemi etc. which are carving a niche for themselves in this field.

Software DevelopmentSoftware solutions are used the market to process PAYGO payments,
remotely regulate and lock usage of solar devices based on prepaid credit balances, offer call
centre support to registered customers and monitor customer payment performance, sales
agent performance, and inventorgJels.Theoff-grid solar companies can either develop their

own software or purchase software from a thipérty provider.The off-grid solar companies

such a<Zola Electric and MOPA develop their own softwar€here is presence eéveral third

party suppliers, such as Angaza, Solaris, and Paydmeffer PAYGO software to differeotff-

grid solar clients in different parts of the value chain.

Marketing ard Distribution: Marketing and distribution companies concentrate on retail and
lastmile distribution to sell to businesses (B2B) or directly to consumers (Ba2Gpaniessuch
asM-KOPA, BBOXX, d.light, and Greenlight Plaaeé established B2C distrilboth networks

and use a mix of fieldased staff, and customer care centres to deliver products and-attier

services to lasmile consumers. Certain OEMs, hardware, and software specialists have adopted
B2B distribution modelsvhich enable them to el their products and servicedirectly to B2C
companies; for instance, d.light also sells to PAYGO companies such as PEG Africa and Pawame,
which then distribute products to their customers.

Consumer Financind®?AYGO model is the leading consumer financeaindde PAYGO business
model permits the consumers to pay foff-grid products over time, increasing affordability for
larger products. The users make an initial down payment and then regularly payfftgad
company, gaining access to energy serviaesaf specified period. The product is used as
collateral, and systems can be-detivated and repossessed in the event of fgayment.To
avoid sales to uncreditworthy consumers who are mideely to default, PAYGO companies must
have strong iFhouse too$ to assess consumer creditworthiness and default risk.

PAYGO implementation necessitates the usage of digital payment infrastrueiv&sashad

a lot of success in East Africa, where mobile penetration and mobile money adoption rates are
high, dueto favourable regulation and government assistance. Low mabdeey penetration

in other geograptdal areas particularly in West and Central Africa, is a big barrier to PAYGO
expansion. Severalf-grid companies have outsourced finance to botlickéfinance Institution
(MFl)and larger financial institutions. Some MFIs are forming subsidiaries dedicated solely to the
distribution and financing of solar products. MFIs such as FINCA Uganda and Baobab in Senegal
have established subsidiary firms called Bitigfie and Baobab+ to distribute and finance solar
systems.

After Sales and Endf-Life Support:Most after-sales support services are integrated into the
operations of companies that also provide distribution and consumer financing. Technical
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services sut as product operation, repair and maintenanege examples of aftesales
assistance. Some newer companies, such as Village Energy in Uganda, offer customised after
market services such as solar system maintenance and repair.

Mini-grids

The State of th&lobalMini-grids Market Report, 2020 commissioned by SEforALL deffirieid
grid as agroup of interconnected distributed energy resources (DERS) plus load(s) or a single
DER plus load(s) within clearly defined boundaridfhie main feature ahini-grids is their ability

to operate independently, either in remote locations not reached byNtangrid (isolatednini-
grids) or in gridconnected areas where the electricity supply from tMaingrid may be
interrupted (gridconnectedmini-grids). The report lassifiedmicro-grid and mini-grid as having
capacity between 10 KW and 1KW10 MW respectively. Themini-grids offer various
advantagesuch adocal aggregation of demand and higher reliability of electricity (Tier 3) than
off-grid solar kits but suffer from risks ofmain grid arrival and low power demandhich causes
difficulty to recover cost’

Figure35: InstalledMini-grids by Region and Technology

Installed Mini-Grids by Region Installed Mini-Grids by Technology
1%, _0.40% 100 2%

', Total Mini-Grids: 5544 projects 11% \ 50%

u Asia ® Sub-Saharan Africa m Island Nations m Latin America Solar = Hydro Diesel = Solar Hybrid mBiomass m Other

Source: State of the Glohdini-grids Market Report, 2026ommissioned by SEforALL

Value Chain
Themini-grid value chain consists of the following broad elements of services:

Figure36: Mini-grid Value Chain Analysis
° [N Q
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ificati Project Planning and Construction and Operation and
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Technical design, approvals, management, revenue
. i financing, licenses and capacity . collection, equipment
resource estimation electrical works .
development replacement and quality

control

Demand assessment and Procurement, logistics, civil and

SourceState of the GlobaWlini-grids Market Report, 2026ommissioned by SEforALL

37 Source: State of the Glokdini-grids Market Report, 2020 commissioned by SEforALL
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Site Identification The site identification involves activitiegich asanalysingGIS data of
settlements that lack electricity, talking to local communities, and conducting detailed studies on
power demand and sources of renewabl Developers make site selection judgments based on
factors such as distance from tivdain grid, population density, average income, and economic
activity level. In Suisaharan Africa, developers tend to focus on communities with existing
commercial andndudrial (C&l) facilities to ensure predictable level of demand.

Project Planning and DevelopmentThis phase involves the technical designnaohi-grid
systems, negotiating with relevant stakeholders including authorities and local communities for
approvals, financing, administration works such as obtaining required licences, and capacity
development.

Construction and InstallationThe developers and local installers commit to civil and electrical
works to build and commission rmini-grid system in his phase. Procurement and Logistics
constitute integral activities of this phase.

Operation & Maintenance Emergency response, fuel management and distribution, revenue
collection, equipment replacement, and quality control are all part of this stagaeoResystems

and control systems are typically installed in remote areas difficult to access by maintenance
staff.

The $andalonesolar systems (Pico/SHS) amdini-grids are two types obff-grid solutions
suitable for electrification of COMESA and TDB redition/ SHS solutions provide low

service level of electricity access (TieB)lcompared tamini-grids (Tier 25). Value chain o
standalonesolar systems is producbased whereas value cimaof mini-gridsis servicebased.

2. Demand Potential folOff-grid SolarSolutions
Demand foroff-grid solar products broadly comes from 2 key market segments:

1 People without electricity accessthese comprise of people remote from the grid and
people undefthe-grid (those who are near to but not connected to griaghi-grids due
to technical or financial constraints).

1 People with an unreliable gridThese people face frequent or lengthy outaggsgrid
electricity or experience voltage fluctuations that can damage electrical appliances.

Theglobal potential of off-grid market remains substantial, witl840 million people without
electricity accessand over 1 billion connected to an unreliable gt® The highest potential
occurs in the Suisaharan Africa region which contalasgeelectricity deficit countries.

38 SourceOff-grid SolarMarket Trends Report, 2020 by Lighting Global
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Figure37: Potential forOff-grid Solarin SubSaharan Africa region

Potential Offgrid Solar Market (Millions of People)

Sub-Saharan Africa 588 153
Eastern Africa 273 30
Western Africa 187 77

Central Africa 115 29

Southern Africa 17

m People without electricity access m People with unreliable grid

SourceOff-grid SolarMarket Trends Report, 2020 by Lighting Global

Within SubSaharan Africa regnp the largest market foroff-grid exists in Eastern Africa
followed by Western Africa, Central Africa and Southern AfriCae market opportunity fooff-
grid solutions inCOMESA region is huge with nearly 230 million people without electricity
access The existing grid infrastructure the COMESA and TDB regio weak and causes
frequent power outagestherefore off-grid solutions canalso be used as a baakp for
uninterrupted supply of electricity. The market potential fafif-grid solutions in COMESA and
TDB regiosis:

Figure38: Market Potential oDff-grid solutions in COMESA and TDB countries
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SourceOff-grid SolarMarket Trends Report, 2020 by Lighting Global

Thedemand foroff-grid solutions comes from population without electricity access Hrase
with unreliable grid connection€ountriessuch asviadagascar, South Sudan, Mozambiq

Malawi,Burundi,and DRC have less than 10% rural electrification aesgser 2019 estimate
(World Bank) The potential market fooff-grid solutions is more than 5 million households
countriessuch aDRC, Ethjgia, Tanzania and Kenya.

Customer Segmentation

The off-grid solar solutions can serve different consumer typmesh asagriculture, public
establishments, commercial & induisl and households.

Figure39: Customer Segmentatidor Off-grid Solutions

©

Off-grid solar solutions promotes higher
quality standards of life in communities by
providing access to clean energy

Off-grid solar solutions find application in
irrigation, threshing, milling, drying, cold
storage, food processing etc. which
increases productivity of farmers and
increases farm yield

O

Off-grid solar solutions improve
Public functioning of public institutions like
Establishments schools, hospitals, offices through reliable
electricity access enabling longer working
hours and higher output

Households Agriculture

o

Off-grid solar solutions increases economic
output of  Commercial and Industrial Commercial

establishments by providing continuous and Industrial
and cheap supply of electricity

Source: Deloitte Analysis

Households

According to our estimate, nearly 40 million households (assuming 6 people per household) in
COMESA region lack access to electricity. These households depend on pollutingsar@ss
kerosene to meet their energy needs which poses environment andrhkatrardsTheoff-grid

solar solutions can provide electricity access to such households \athare remote and
unconnected withthe grid

Complex geographies such as island nations and mountainous countries pose challenges for grid
electrification. Laying cable is often not economically viable, even if it is technically possible.
Undersea cables to islands are viable only if they are closeMaiagrid and there is enough
power demand to justify the cost.
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The off-grid solutionssuch asmini-grids have been a viable source of providing electricity to
island communities across Philippines, Indonesia, Bangladesh gtc. . | y3f I RSaKX L5/
mini-grids have ensured productive access to electricity and facilitated local industries.

Agriculture

One of the target market fooff-grid solar solutions is agriculture sectorhe off-grid solar
solutions have the potential to increasige productivity and yield of farmenrgy finding practical
use inagricultural activitiessuch asrrigation, threshing, milling, drying, chilling, cold storage,
food processing, etd-armers can use solar water pumps for irrigation, solar milling for-agro
processing and solar refrigeration for food storafgjecountriessuch aKenya, about 4%0% of
food is wasted along the value chain due to cold storage. Polaered cold storage systems
can mitigate this waste and ensure food security and healthy income for farmers.

The estimated potential market faff-grid solar solutions in agriculture ismillion farmers for

solar water pumps and 6.5 million farmers for solar cold storage inSahlaran Africa region.
PULSE technologistart-ups such as Bright Solar, FuturePump, Inspira Farms, and SunCulture
are making their presence fah the SubSalaran Africaregionby piloting their technologies

Public Establishments

Theoff-grid solar solutions can serve the electricity needs of various public establishisgctis
asschools, hospitals, offices etc.

Electricity in schools is basic infrastruture requirement for imparting quality education.
Electricity enables access to ICT (Information and Communication Technologies) methods of
teaching for holistic development of students. The electricity access in schools can be increased
by use ofoff-grid solar solutions which can promote extended study hours and enhanced staff
training. Uganda implemented a project, Energy for Rural Transformation (ERT) to provide
electricity access to schools througfi-gridtechnologies.

Theoff-grid solar solutions also offer scalable, reliable and -@ffctive solutions for healthcare
facilities. They can enable electricity access to power neonatal intensive care, medical devices
and laboratory diagnosticRULSE producssich asolar power refigerators can be used to store
vaccines. UNDP implemented a Solar for Health initiative in Zimbabwe to support government to
installoff-grid solar systems in health centres in rural areas to reach underserved communities.

Commercial and Indusial

/[ f2aS8 G2 T1Tm: 2F ! FTNRAOIF Q& LJ2 g Sdcbrdh§ VHRERAhGA & 3IASY
& S O lerdwiDtitdemand is expected tgrow by more than 270% from 247 TWh/year in 2013

to 920 TWhl/year in 2030T'he C&Ildemand for electricityis huge in Africartountriessuch as

Kenya, Nigeria and Ghanla. COMESA and TDB countrsesh asDRC, Zimbabwe, Tanzania,

Mozambique, mining is a major industry which accounts for large consumption of electricity
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The C&l sector currently suffers challenges due to higitd tariffs, grid outages, diesel price
fluctuations etc. This sector offers an attractive market foif-grid solar solutions. The key
drivers for the C&Il sector to use these solutions for electricity consumption are:

Figure40: Key Drivers for C&| consumers to adufpgrid Solutions

Solar PV combined with battery
storage is a cheaper option for
electricity access than grid tariffs for
most of the C&I consumers

Solar PV combined with battery
storage offers continuous supply of
electricity against load shedding and
grid outages/ failure

Off-grid solar solutions help the
corporates to reduce their Scope 2
emissions to reduce the impact of
climate change

Source: Deloitte Analysis

Renewable energWMicro-grids have been a preferred source of energy generatmmC&l
consumersn West African countriesuch asBBurkina Faso:

Figure4l: Case Study @f-grid Solutions being employed by C&I consumer segment

Case Study: Renewable Energy Micro-grid for Essakane Mine in Burkina Faso

The gold mine consumed power from a 55 MW oil power plant. It upgraded its energy portfolio to include a 15 MW solar PV micro-grid. This
transition had several benefits for the extractive mine:

Energy Security: Allowed the mine to become fully autonomous, despite long distance from the nearest grid
Cost Savings: The solar PV installation decreased fuel consumption by around six million liters
* Sustainability: The transition helped the mine to reduce CO2 emissions by 18,500 tons per year

Social Benefits: Creation of large number of local jobs during both the construction phase and its ongoing operation

Source: Deloitte Analysis

Theuse ofoff-grid solutions for C&I market faces commercial, regulatory and financing barriers
in COMESA and TDB regievertheless, countriesuch ag'anzania have developed usenuhi-
grids for serving electricity needs of the C&I sector. The country has implementalll Bower
Producers framework to encourage private sector participatiorofiagrid projects through
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standardised PPA. The Rural Energy Agency has established a number ebessmdtfinancing
(RBF) programmes for developmentroini-grids. All these iitiatives have developed enabling
environment for development ahini-grids andgreatly benefitted the C&I sectday serving their
electricity needs. For instanceini-grids installed on Lake Victoria Tanzaniaerve C&Il users
such asmills, workshops iad telecom towers.

3. Supply Landscape @ff-grid SolarSolutions

The Pico and SHS solutions have played an increasing role in providing electricity access to
unserved populationMore than 180 million unitsof standalone solar systemshave beensold

in the past decade These solutions haweerved more than 100 million peopla their homes

and providecelectricity access to 2.6 million peopl®e run their business®

Figure42: GlobalSales Volume afighting Global Affiliate®ff-grid SolarLighting Products

Sales Volume of Qffrid Solar Lighting Products

(Millions)
iIEE 2.19
2.19
2018 2019 2020

Cash mPAYGO

Source: GOGLA

Around 6.63 million Lighting Global affiliateaff-grid lighting productswere sold globally in
2020 with nearlyl/3 of products sold under PAYGO modé&uring this periodt.27 million
affiliated portable lanterns, 1.17 million affiliated multlight systems and 1.18 million affiliated
solar home systems were solglobally resulting in newlinstalled capacity of about 70 MW.
Kenya, India, Ethiopia, Uganda and Nigeware thetop five off-grid solar marketsglobally by
sales volume$°

39Source: REN 21
40 Source: GOGLA
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Figure43: Sales Distribution of Lighting Global Affiliateff-grid Lighting Products
Sales of Ofgrid Solar Lighting Products per region (2020)
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Source: GOGLA

Highest sale abff-grid solarlighting productsn 2020wasrecorded in East Africa regidollowed
by South Asiaand West Africa Kenya,ndia and Nigeriarecorded highest sales in East Africa
South AsiandWest Arica regions respectiveip 202Q

Figure44: Sales of Lighting Globaiffifiated Off-grid Lighting Products in COMESA and TDB countries

Sale of Solar Gffrid Lighting Products in 2020
Kenya s ] 904,472
Ethiopia == 606,168
Tanzania === 289 358
Uganda messssssss 230,306
Rwanda mssss 153,312
Malawi mssss 131,149
DR Congomss 105,932
Zambia mmsm 92 192
Madagascar mm 67,413
Mozambique = 39,304

Source: GOGLA

Countriessuch aKenya, Ethiopia, Tanzania, Uganda and Rwafdan the COMESA and TDB
regionare leading the way in adoption obff-grid lighting products Countriessuch asMalawi,

DR Congo and Zambia from the region also reported decent satégrfd lighting products in
2020. For countriesuch asMadagascar and Mozambique, there is room for improvement and
need for measures to push the salesofftgrid lighting products further.

© 2022 Deloitte Touche Tohmatsu India LLP Page |50



Needs andMarket assessment @dff-grid Renewable Energy in the COMESA and TDB region

In addition tooff-gridlighting products1.38 million affiliatedoff-grid solar appliances were also
sold globallyin 202Q Highest sales were recordddr TVs and Fans (33% each) followed by
Radios (31%}!

Figure45: Sales oLighting Global Affiliate®ff-grid SolarAppliances in COMESA and TDB countries

Sales of Solar Gfrid Appliances in 2020

Kenya 269,894
DR Congo 38,485
Tanzania 31,191
Uganda 17,401
Rwanda 11,458
Zambia 9,115
Mozambique 2,444

Ethiopia 1,313
Source: GOGLA

During the same perio&enya recorded highest sales off-grid appliances in theCOMESA and
TDBregiors. Countriessuch asDR Congo, Tanzania and Uganagorted decent volumes of
sales ofoff-grid appliances For countriesuch aRwanda, Zambia, Mozambique and Ethiopia,
there is room for improvement and need for measures to push the sale#f-girid appliances
such assolar fans, refrigerators, pumps etc. further.

The COMESA and TDB countsiash akenya, Tanzania, Madagasc&R CongpUgandahave

a healthy presence ahini-grids. TANESCO in Tanzania, JIRAMA in Madagascar, and KPLC in
Kenyaare utility companies thabperate dozens ofnini-grids nationwide. Theséini-grids are
typically dieselpowered (or, in the case of JIRMA, hydro powered). Tanzanand Kenyaare
making significant progress in installation ®blar PVmini-grids or hybridization of existing
dieselmini-grids with Solar PV.

41Source: GOGLA

© 2022 Deloitte Touche Tohmatsu India LLP Page |51



Needs andMarket assessment @dff-grid Renewable Energy in the COMESA and TDB region

Figure46: Top 10 World EconomiesNfini-grid Development

No. of Mini-grids Installe.d C ap.aqty i Number of Developers Beole senfed LU
Mini-grids grids

m Afghanistan United States Myanmar Afghanistan
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m Indonesia Japan Cambodia Nepal
m Russia Madagascar Tanzania Myanmar
m United States Tanzania Afghanistan Peru
m Senegal India Haiti China

COMESA/ TDB country
Source: World Bank

The total installed capacity of solar PV and wind power in Africa consequently increased from
108 MW to 6,100 MW and from 739 MW to 5,500 MW respectively between 2009 and*2018.
The local solar assembly planthave been established in countrissich asAlgeria, Kenya
Nigeria, South AfricaTunisia, Egypt and EthiopiaSimilarly,local windturbine component
production unitshave been set up in a number of African countries, sudkesryg South Africa,
Moroccoand Egypt.

Kenya is a role modalountry in theoff-gridsolar industry. The country has ambitions to become
an indugdrialized middleincome country by 2030. The government has establishmulist
institutions and policiesto increaseoff-grid penetration in the country. The country has
establishedease of doing busineswhich has attracted corporate investments in tb&-grid
sector. The quality standards and fiscal incentives provide impetus toftkgrid industry. The
country has pioneeredconsumer financing modelssuch asPAYGO (PagsYouGo) by
leveraging themobile money landscapén the country. The government has alaken special
stepsto increase consumer awareness off-grid technologies.

4. Key Players ioff-grid SolarSector

Manylocal and internationabff-grid solar playershave enteredhe COMESA and TDB regitm
leverage the hugemarket potential that ths region offers The suppliers play a key role in

42Source: IRENA
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providing electricity access by manufacturimgnovative producs, employing distribution
networks for last mile distribution anproviding consumer financing.

There is presence playerssuch asaygegengaged irSoftware Development) an@®rb Energy
(engaged inMarketing and Distribution)who focus only on one segment of thetandalone
solar systems value chainTtere are playersuch aZonful Energyand Bright Lifewho focus on
multiple segmens of the standalone solar systems value chain such asMarketing &
Distribution, Consumer Financing and After Sales suppolte market is also dominated by
vertically integrated companiesuch asAzuri, Zola Electric, BBOXX, Fenix Interoaal, Solar
Now, Greenlight Planet and MKOPA SolaiSimilarly the mini-grid segmentconsists of players
such asPowerhive which focus on one segmenf the value chain and playestich asEngie
Power Cornerwith presence acrosentire value chainof mini-grids. The Prominenbff-grid
suppliers with operations in COMESA and TDB region are:

Figure47: KeyOff-grid SolarSystem Suppliers

Designer, manufacturer and distributor of Technology provider for site identification,
plug and play solar home systems with power design, customer acquisition, procurement

operations in DRC, Kenya and Rwanda and logistics of Mini-grid
BBOXX

Designer, distributor, installer and financier Micro-grid developer with consulting,

of solar home energy products with ﬁ PowerGen development, EPC, customer and asset

distribution partners in Rwanda, Kenya, o RENEWABLE ENERGY Management services with projects in

Malawi, Zambia, Tanzania and Burundi Uganda, Malawi, Zambia and Mozambique.

\ o Provider of affordable solar home systems if Tanzania based developer with services of

ozurl . " to customers in 12 countries in Sub- 'Enso Project Development, EPC and O&M for
/ B Saharan Africa since 2012 Enengy wtha sl residential and C&I Mini-grids

Manufacturer of solar products like solar e SR e e e

lanterns, solar home systems and solar - . X . .
; . . g . S eNG'e value chain with current operations in
I I i ht appliances with operations in countries like Do arCorial Tanzania, Uganda 41 Zambin

DRC, Uganda, Zimbabwe

Source: Deloitte Analysis

5. Key Associations to suppof@ff-grid sector

Different market associations work for the promotion of tb#-grid sector. These associations

provide market intelligence and guidance to the market players for the development affthe

grida SOG 2N ¢KSe& Ffaz2z NBLINS A S sidorumskby adidcairg Yoo S NA Q
conducivepolides. Some of these associations are:

GOGLA

GlobalOff-grid Lighting Association (GOGLA) isvbiee ofthe off-grid solar energy industry. The
association has a target to improve the lives of 1 billion pebyl030 by promotingff-grid
solar industry. The association has more than @86yrid enterprises as its members and has
IFC, UK AID, CDC, Shell Foundation, Swedéiadas its financing partners. The association
offers various servicesuch as
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Knowledge sharing and networking through events and communications

Market Intelligence by providing insights on market trends and investment opportunities
Advocacy for bilding enabling policy, regulations and investment by meeting with several
government representatives and development partners

91 Develops industry standards and guidelines by publishing GOGLA Consumer Protection
Code

AMDA

AfricaMini-grid Developers Associatios the voice of the decentralized utility companies and
mini-grid developers across Africa. The association was createttwglopers and is supported

by donors, governments and financiers to achieve the goal of universal access by 2030. The
association currently represents 41 members across 17 African countries. The association
performs the following services:

1 Policy and Rgulation Advisory: The association collaborates witlhustry, policymakers,
government authorities and donors to advocate for favourable policies to benefit the
mini-grid sector

1 Finance Advisory: AMDA collaborategh financiers to build debfacilitiesand provide
guidance for funding programs for achieving SDG7 goal

1 Evidence and Research: The association promotes transparency of industry performance
through market data and analytics which helps businesses to overcome market barriers

= =4 -4

6. Market Development Programsactive in COMESA & TDB regson

The participation of international donors has played a major role in expandingftiggid solar
sector in COMESA and TDB regidrhe prominent market development programsuch as
Lighting Africa, Power Africa an@Green Mini-Grid Development Program by development
partnerssuch asVorld Bank, USAID and AfDave been working tirelessly for the development
of the off-grid solar sectorby optimizingbusiness models, providing regulaty support, lending
financial supportand developing market intelligence

Figure48: Key Notable donors ©ff-grid Solarsector in COMESA & TDB region
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BANK GROUP
RICAN DEVELOPMENT BANK GROUF

) Green Mim-Grld Market
Power Africa
Development Program

Market Intelligence

* Conducts market research and
publishes reports in the Off-grid
sector

+ Designs awareness campaighs in
partnership with manufacturers and
distributors

* Provides Consultancy to Off-grid
players on business practises and
risk management

Works in countries like Burundi, DRC,
Ethiopia, Kenya,
Rwanda, Tanzania and Uganda

Source: Deloitte Analysis

Madagascar,

Operationalizing Market

* Facilitates investments from public
and private investors and drive
systemic reforms relating to Off-grid
energy solutions

* Enables Off-grid companies to

maximize value proposition
through market and business
intelligence and

promote innovative products and
services

Works in countries like DRC, Ethiopia,
Kenya, Rwanda, Tanzania
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Regulatory Support
* Drafted the GMG Africa Strategy;
works with individual ministries of
energy to develop policies for Mini-
grid development

+ Developed a Quality Assurance
Framework (QAF) for Mini-grid

+ Developed a results-based
financing fund to provides debt or
grant bonuses to small renewable
IPPs, green Mini-grids and Off-grid
solar companies.

Works across Sub-Saharan Africa
nations

Financing Support

Deploys patient capital to
commercialize new business
models

Builds investees’ capabilities by
providing technical services and
training

Leverages its portfolio to
provide insights to address
market gaps

‘Works in nations like Ethiopia, Kenya,
Mozambique, Zimbabwe and
Somalia
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Lighting Africa is goint International Finance Corporation and World Bank progratnat
supports the global lighting industry in developing affordable, clean, and efficient modern lighting
and energy solutionsThe program is intendedr millions of Suksaharan Africans who currently
live without access to the electricity griilhe programhasenabled 32.2 million people across
Africa to meet their basic electricity need#\fter running its first pilot projects in Kenya in 2009,

it is nowfocused on conibuting towards Sustainable Development Goal of achieving universal
energy access by 203he prograntonductsmarket research and publishes reports identifying
opportunities for the off-grid sectorin SubSahara Africaregion It also providegonsultarcy
services and critical data to help manufacturers, distributors and retailessmake informed
business decisionsighting Africa has beemorking towardsensuring qualityof off-grid solar
productsthrough its quality assurance program which has been adopted byLigt@ing Africa
works with governments to help them remove regulatory barriers and facilitate development of
off-grid market. It collaborates with governments to introdua#-grid technologies in their rural
electrification programsTheprogram operates in COMESA and TDB coundriel asBurundi,

DR Congo, Ethiopia, Kenya, Madagascar, Rwanda, Tanzania and Utfanda

Power Africa is &J.S. government led initiativehat addresses the challenges access to
electriaty in SubSahara Africa. The program is designed asalti-stakeholder partnership
among thegovernments of the United States of America, Tanzania, Kenya, Ethiopia, Ghana,
Nigerig Liberia and theAfrican private sector US has committed more than USD 7 billion in
financial support over the duration of 5 years from agensigsh asJ).S. Agency for International
Development (USAID), Overseas Private Investment Corporation (OPIC), U.S. -Erport
Bank (ExXm), Millennium Challenge Corporation (MCC) and U.S. African Development
Foundation (USADHjor the program The goal of the programis to addat least 30,000
megawatts (MW) of clean and reliable electricity generation capacity and 60 million new
connectons by 2030 Power Africa supportshe off-grid sector by providing pre-feasibility
support, long-term financing, insurance, guarantees, credit enhancements acapacity
building. 44

The program isupported by AFDRs part of the Sustainable Energy for All Africa Hiie
program aims tdhelp investors scale up their investments in commercially viable GMG projects
TheSustainable Energy Fund for Africa (SEFA) approved a USD 1 rgiliahin June 2015 to
commence Phase 1 of the program, and a USD 3 million grant in June 2017 to support Phase 2
The program is implemented through 5 business lines:

1 Market Intelligence A panAfricanmini-grid database with market information (CAPEX,
OPEX, connections, etc.) for egreenmini-gridthat is being built

43 Source: Lighting Africa
44 Source: Power Africa
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1 Business Development Supporf green mini-grid toolkit with a complete range of
knowledge products and tutorials fagreen mini-grid developers is available through
GMG MDP HelDesk

1 Policy and Regulatory Suppor6EFA and the SE4ALL Africa Hub work with individual
ministries of energy to develop policies, strategies and plansgfeen mini-grids
development inAfricancountries

1 Quality Assurance A Quality Assurance FrameworQAF) formini-grids has been
developed by Global LEAP (Lighting and Energy Access Partnership), the U.S. Department
of Energy and the USG National Renewable Energy Laboratory

1 Access to Financ&fDB created the Facility for Energy Inclusion (FEI) in 20ichvs a
$500 million fund that provides debt to small renewable IRjPsen mini-grids andoff-
grid solar companies. The GMG MDPaiso developing a resultbased financing fund
that will provide grant bonuses tgreenmini-grids based upon new power cmections®

REACT SuBaharan Africa (REACT SSA) is a program to suppdetelpment of renewable
energy in SubSaharan Africa in COMESA and TDB counsieh asEthiopia, Kenya,
Mozambique and Zimbabwe The program isfunded by SIDA (Swedish International
Development Agency) animplemented by AECKAfrica Enterprise Challenge Fundfs
overarching aim is to reduce poverty through an increase in the use of renewable energy
technologies. The activities included in the programsisinof:

1 Financing Financing of renewable energy companies happens through provision of
matching grants after following of competitive process. Grant funds are used according
to the business plans submitted by the recipient business.

1 Technical Support The program provides technical assistance to support the
management capacity of businesses. AECF has launched AECF Advisory Studio and AECF
Academy to help SMEs improve their business models.

7. Gender Mainstreaming

It is important to consider interests oflggenders in all activities central tdf-grid solar sector
such agolicy making, investing, marketing etc. for gender equity. dffigrid solar sector shall
promote holistic development of all the genders for equality and empowerment. Some of the
courtries in COMESA and TDB regsuth asKenya are really taking initiatives for gender
mainstreaming.

A Gender Policy was formulated for Ministry of Energy in Kenygeh@éve gender equity and
equality within the energy sector in Kenya. The objectivab®ipolicy were:
1 Strengthen institutional frameworks for gender equality in energy at both national and
county levels
1 Ensure compliance with the constitution on gender
1 Promote awareness on gender in the energy sector

45 Source: SE4AIl Africa
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1 Integrate gender in the market development programs

It is also important to advance gender equalityffrgrid companies. Lessons can be learnt from
companiessuch asPEG Africa operating in West African countsash asGhana, Senegal and
Mali. PEG collaborated with Power Africa to develop a Gender Action Plan to become gender
responsive. The objectives of Gender Action Plan were:
T LYONBIFAS (GKS ydzYo SN 2T gmakiGgyposhioisby 6% O2 Y LI Yy
 Increasewdy Sy Qa SYLX 28YSyid Ay (GKS FASER LIaAdGaz
T {UNBY3IGIKSYy GKS O2YLIyeQa AYaGSNylrt LRtAaoe R
1 Acquire more female customers

Most of the investments in theff-grid solar sector occur in gend@eutral way that reinfores
reinforces gender disparities and exclusion of vulnerable groups. It is necessary to adopt gender
lens investing to increase number of women employedoffigrid sector. In 2018, Africa
Enterprise Challenge Fund (AECF) launched its Gender Lens In@k8)gThe GLS targets four
areas, agriculture, sustainable energy, private sector and women. It has objectives to:

1 Ensure at least 50% of development impact accrues to women

1 Ensure at least 35% companies are wor®zh

1 Ensure at least 40% of created gohre held by women

Countriessuch aKenya, Tanzania, Uganda and Rwandadeadingin adoption of Pico/SHE
solutions Countries such as Kenya, Tanzania and Madagascar have experienice-gnd
installations for providing electricity acces$he intenational playerssuch asBBOXX
Greenlight Planet, d.light, Powerhive, Engie Powercorner have made their presence feli

COMESA and TDB regiohhe market development initiativesuch ad.ighting Africa, Powe
Africa Green Mini-Grid Market Development ProgramAECF React S®% development
partnerssuch asNorld Bank, USAID, AfRBd SIDA respectivehave helped to expandhe
off-grid solar sector in COMESA and TDB region
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D. Study ofRegulatory& Institutional
Landscapdor Off-grid

Two of the most important factors contributing to the expansiorotifgrid solar sector in any
country are the policy, legal and regulatory frameworks and supporting institutiohghe
country.Legal Framework cotitites the laws and regulations created by the government of the
country to support policy implementationinstitutional Structure constitutes the ministries,
agencies andassociations,which are responsible to developpolicies, vision, and holistic
strategies and then ensure proper implementation of those policies and strategies to achieve the
vision of universal access. Institutomre mandated to implement policies and enforce
regulations.

Figure49: Interdependence of Institutional and Legal Framework

Institutional

Framework

Source: Deloitte Analysis

1. Policy, Legal and Regulatory Frameworks

A robust policy, legal and regulatory framework is key to effectiffegrid planning and
implementation in a country. Electrificatioplans and strategies of a country should clearly
identify areas that will be reached by grid extension in a reasonable amount of time, as well as
those that will benefit fronoff-grid solutions. Dedicated policies and regulations for distoftt

grid alternatives, such asiini-grids and stanealone systems, must be backed up by holistic and
integrated energy access initiatives.

1 In the specific case aftand-alone systemspolicies can strongly influence the accessibility
and sustainability of such solahs for rural communitiedmport duty and valueaddedtax
exemptions are common fiscal incentives used to encourage market developasthese
directly impact the pricing andaffordability of standalone systemsHowever, the fiscal
incentives should be stable to encouragevate sector participationOther supportive
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measuresfor promoting standalone systemaclude having a level playing field, creating
guality standards, and developing dedicated consumer/besirfinance channels, etc.

1 Scaling up renewable energyini-grids requires dedicated policies and regulations to
address key areas such as licensing and permitting requirements, tariff setting frameworks,
the implications of arrival of the Maigrid and he distinctive aspects ghini-grid financing.
Countries are taking initiatives to establish a favorable climate for attracting private sector
engagement and scaling up deployment in response to the increased competitiveness of
renewable energynini-grid solutions.

Figure50: Two Major Aspects faregal andRegulatoryFramework forOff-grid sector

Stand alone Systems
* Policies can strongly influence

Mini- Grid

the accessibility and
sustainability of SAS for rural
communities

Import  duty and VAT
exemptions can encourage
market development

Quality standards & dedicated

S 000000,

Policies & Regulations

Mini-grids requires dedicated
policies and regulations

Licensing and permitting
requirements,  tariff  setting
frameworks, the implications of
arrival of the main grid are some
of the supportive measures for
mini-grids.

consumer finance channels will
bring in confidence in the

Dedicated policies and regulations for distinct
off-grid alternatives, such as mini-grids and
sector stand-alone systems, backed up by holistic and
integrated energy access initiatives are key to
efficiency in the sector.

Source: Deloitte Analysis

Some of the important Policies which can act as arpgelisite forcomprehensiveand fast
development of theoff-grid sector are Electricity Laws, PPP Laws, Renewable Energy Policy, Rural
Electrification Master Plan, Tax & import duty exemptions for soffagrid products and IEC or
Solar PV standards.

1 Electricity Laws generally lays out the laws relating to generation, transmission,
distribution, trading and use of electricity to build a conducive environment for the
electrification situation of the country.

1 Renewable Energy Policy is required to lagtargets to gradually increase the renewable
energy share of the country.

1 Rural electrification Master plan lays out a waluctured plan with defined targets to
achieve rural electrification in the country.

1 Strong PPP laware required to encouragerivate sector participationto supplement
public sector capabilities the expansion of theff-grid solar sector

1 Tax Incentives and Import duties exemptions are importarnencourage private sector
participation as these fiscal incentivessult in low price of off-grid products hence
increasingonsumer affordabilitandmarket size fooff-grid products The tax incentives
and import duty exemption require strong politicalll to make an impact
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1 A country also needs to put in place various techni¢ahdards thatoff-grid solar
products must adhere to maintain and regulate the quality of the solar products available
for the consumers. A country can adopt IEC standards or form their own Solar PV
standards.Lighting Global has launched comprehensive uplity assurance program
Verasolfor off-grid products and applianceshich can be adopted by the COMESA and
TDB countries for market development

1 Enabling policies and regulations forobile money adoptionfor implementation of
consumer financing mechanisnssich asPAYGO (PaysYouGo) Keyprovisionsfor
Mobile Money usagenclude Authorization, Consumer protection,TransactionLimits,

Know Your Customer (KY@pent Networks etdviobile Money Regulatorindex score
issued by GSMA measures attractiveness of mobile money regulations in a given country

1 Ewaste management policy or strategy for responsible management and disposal of
electronic waste to save the environment from negative impHaklease otoxins

Figure51: Important Policies for the development of @#-grid sector in a country

Electricity Law

Governing generation, transmission,
distribution, trading and use of
electricity

E-waste Management Policy 9 Renewable Energy Policy
Regulations  for  responsible Provisions for development of
management of electronic waste renewable energy

Mobile Money Regulations Rural Electrification Masterplan
Encourage the adoption of % Plan with dedicated targets for
mobile money services electrifying rural population

Quality Standards @ PPP Laws

Standards to ensure adequate Laws to encourage Public-Private
performance  of  Off-grid Partnership projects

products

Tax Incentives

Fiscal benefits to encourage private
sector participation and consumer
affordability

Source: Deloitte Analysis

To analyze the policy, legal and regulatory frameworks of each of the COMESA and TDB countries,
four key parameters were utilized nameljhe presence af(i) Electricity Law, (ii) Renewable
Energy Policy, (iii) Rural Electrification Master Plan and (iv) the presence of PPP Laws.
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Figure52: Heatmap of Legal Framework in COMESA aiBicbDntries

Country Electricity Law Renewable Energy Rural Electrification PPP Laws
Policy Master Plan (REMP)

Burundi

Djibouti

DR Congo
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Ethiopia

Kenya

Libya

Madagascar

Malawi

Mozambique

Rwanda

Somalia

South Sudan

Sudan

Tanzania

Uganda

Zambia

Zimbabwe

0 Present [ Indevelopment Il Absent
Source: Deloitte Analysis

The analysis reveals that countrissch asDjibouti, DR Congo, Somalia, South Sudan and
Tanzania lack a national Renewable Energy Policy. Cousudbsadjibouti, DR Congo, Eritrea,
Libya, Mozambique, Somali@outh Sudan, and Sudan do not have a Rural Electrification Master
Plan. There is absence of PPP laws in courguels aritrea and South Sudan.

A country wise analysis of countries who have strong regulatory policies for the development of
the electicity sector have been done below:

Ethiopia

The country is one of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table2: Legal Framewrk in Ethiopia

Description

Electricity Law Energy Proclamation No. 810/2013 regulates the energy generation and distrib
in the country. It is supplemented by EEA Establishment Regulation No. 308
and Energy Regulation N&47/2019 which oversees licensing and tariff setting
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National Energy Policy | The policy focuses on developing renewable sources of energy, diversifying €
generation mix, promoting decentralized energy supply for the rural areas
encouraging the pvate sector participation

Growth and | Comprehensive strategy which includes renewable energy generation targe
Transformation Planll | 3dzA RS O2dzy i NE Qa RS@St 2LIrSyi

Electrical and Electroni( The regulations implemented in Ethiopia to mmivize the environmental impacts ¢
Waste Management ang electrical and electronic waste by reduction, refurbishing, recycling and dispo
Disposal  Council o] waste

Ministers Regulations No|
425/2018

Source: Deloitte Analysis

The country has favourable policies for the developmeraférid sector. The country adopted
Ethigpian Standard ES IEC TS 62268 in 2016 forstandalonesolar systems.Lighting Africa
certified products are eligible to be imported ddfee in the country although new products
such asSolar TVs are sometimes incorrectly classified and made liable for tax payment.

The country hd a Mobile Money Regulatory Index score 83.7 in 2021.Licensing and
Authorization of Payment Instrument Issuers Directive No. ONPS/01/2020 has permitted non
financial institutions to make mobile money transfers which is expected to positively impact the
off-grid sector.

Kenya

The country is oe of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table3: Legal Framework in Kenya

Pdicy ~ Description

Energy Act 2019 The Act created the Renewable Energy Resources Advisory Committee (RER
management, licensing and development of renewable energy sources.
REREC Strategic PI{ The Plan calls for construction of 480ni-grids and the interconnection of existin
(20172021) dieselmini-grids

The Energy (Solar P| The regulations provide a framework for enforcing standards in the importat
Systems) Regulationg design and installatio of solar PV systems. The regulations also overseeg

2019 certification and licensing fees for solar PV contractors

Kenya National| The strategy lays out a plan for achieving universal access by 2022 by incre
Electrification Strategy | million connectbns with a largeff-grid component (SHS amdini-grid)
Environmental Provides a framework for identification, collection, sorting, recycling and dispq
Management and Co| of electrical anclectronic waste

ordination (EWaste

Management)

Regulations, 2013

Source: Deloitte Analysis
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Theoff-grid market in Kenya has been a success story and a role model for other COMESA and
TDB nations. The country is among the topfbgrid markets in the world due to favourable
government policies and prate sector participation. The country has adopted KS IEC 62257
quality standards for solar home systems and solar appliances. Kenya had provided tax
exemptions initially fooff-grid products to kickstaroff-grid sector but removed them in 2020 as

the sector is gradually maturing.

National Payment System Regulations (2014) issued under the National Payment Systems Act
(2011) by the Central Bank of Kenya regulates mobile money sector in Kenya. The country had
Mobile Money Regulatory Index score of 85.5 in 2021. The country has high transaction limits for
mobile money and customer funds are safeguarded in the country through establishment of trust
accounts.

The country is one of the nations in the COBAEand TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table4: Legal Framework in Madagascar

New Energy Policy, 2015 The policy laid out an objective of expanding energy availability to 70% by 203
renewable energy accounting for 85% of the energy mix. To achieve these tq
the policy proposed an energy mix consisting of 70% grid exten2@¥ vianini-
grids and 10% fromstandalonesolar systems

Electricity Code off The law provided for Separate authorizations or concessions for each o
Madagascar (Law 120) | generation, transmission, and distribution activities

General Tax Code an| The government defines the tax and customs benefits linked to goods and se|
Customs Code meant for the Production and Exploitation of renewable energy

Decree Nr. 201®30 on| The decreetipulates general guidelines for disposal of electric and electronic w|
Classification and

Management of
Electronic and Electriq
Waste

Source: Deloitte Analysis

The country recognizes the importanceadsf-grid technologies in electrification of the country.
¢tKS ¢FE /2RS 2F wnmp SESYLIi&a az2f !l N3uthas\DBRY St a
provide subsidies for rural electrification projects.

Law No. 201®56 of 2 February 2017 on electronic morayd electronic money institutions
regulates the mobile money in the country. The law allows Mobile Network Operators to provide
mobile money services under a license issued by the Central Bank of Madagascar. The country
had a Mobile Money Regulatory Indsgore of 78.3 in 2021.
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Malawi

The country is one of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table5: Legal Framework in Malawi

Policy Description

Malawi Electricity Act,| The Act unbundled Electricity Supply Corporation of Malawi (ESCOM) into twe
2004 owned power utilities, EGENCO and ESCOM.

Malawi Renewable| It has set a target of electrification access through grid connections (4&)grids
EnergyStrategy, 2017 (10%) andstandalonesystems (45%)

SE4AIl Action Agendg The action plan has set target of 1.51 million (25%) grid connections, 13,500

2017 mini-grid connections, 75,000 (1%) SHS and 4.5 million (74%SBlao by 2030
National Energy Policy| The policy has set target of 80% electricity access by 3B35.:Tier 4 access (from
2018 the grid), 45% with Tier-2-3 access (frommini-grids and Picebolar)

Source: Deloitte Analysis

The Government of Malawi has established clear targets that diffes&rgrid technologies will
play in providing electrificatioaccess to its population although the targets have been revised
from time to time. In line with its commitment to promoteff-grid, the government removed
VAT and import duty from adtandalonesolar systems in 2019.

The Payment Systems-ffioney) reguations (2019) is the framework through which mobile
money providers are licenced in the counttyK S O2 dzy i NE Qad Y20Af S Y2ySe
approval to perform outward and inward remittances. The country had a Mobile Money
Regulatory Index score oftY in 2021.

Rwanda

The country is one of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table6: Legal Framework in Rwanda

Policy Description

Electricity = Law  No.| The law governs electricity production, transmission, distribution and trading w
21/2011 or outside the national territory

Renewable Energy Policy The policy was aimed at building decentralized energy and private s
2015 participation

Rural Electrification| Strategy was aimed to achieve 70% of access to electricity by 2018 and 100% k
Strategy, 2016 through a combination of Orgrid andoff-grid systems

National Electrification| The plan divided the country inton-grid andoff-grid areas using ground data an
Plan, 2019 assumptions. The plan also demarcated zones whenégrids andstandalonesolar

systems will be eligible for subsidies
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Regulation NO 002 Ol The guidelines regulate the operators in tleewaste management sector an
26/4/2018 governing E| provide framework for electrical and electronic waste management
Waste Management

Source: Deloitte Analysis

Rwanda supportoff-grid sector through a variety of policies and initiatives. The National
Strategy for Transformation targets to achieve universal electrification by 2024 by utdizing
grid solutions (48%) and grid connections (52%). The Ministry of Infrastructure (MINIAIBRA)
with Rwanda Standards Bureau (R88jelopedMinisterial Guidelines on Minimum Standards
Requirements for SHS to enforce quality standards and service levefisgofd products. The
government has also established amwgste dismantling facilitynder PPP model to dispose SHS
waste.

Mobile money was introduced in the country in 2020 is regulated by the National Bank of
RwandaRegulation N° 05/2018 Of 27/03/2018 governs licensing requirements for mobile money
providers. The country recorded thaghest Mobile Money Regulatory Index score of 9n.5
2021. The country has established excellent provisions for mobile money gsafeashigh
transaction limits, consumer protection rules and online verification services for mobile money
providers.

The country is one of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table7: LegalFramework in Uganda

Electricity Act, 1999 The Act regulates the generation, transmission, distribution, sale, export, impor
distribution of electrical energy in Uganda

Renewable Energy Policy The Policystated to increase the share of RE from 4% to 61% of national er
(20072017) consumption by 2017

Rural Electrification Plan| The plan aims to achieve a rural electrification access of 26% by 2022, 51% b
20132022 and 100% by 2040

Electronic Waste| The policy provided for establishment ofxaste facilities, standards and guideling
Managemert Policy,
2012

Source: Deloitte Analysis

Uganda has been one of the top performers in electricity regulation in the COMESA and TDB
regions. The country promotesf-grid sector through its various interventions. The country has
adopted quality standards for solar PV kits which are based ondB@astls. The test procedures

for the quality of lighting products accompanying the kits are being developed by Uganda
National Bureau of Standards (UNBS)and Rural Electrification Agency (REA).
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The country implemented Mobile Mondguidelinesn 2013. Thecountry had a Mobile Money
Regulatory Index score of 77.4 in 20Zhe country can improve on its dentification requirements
for mobile money accounts and taxation on mobile money transactions to strengthen mobile
money landscape in the country.

Zambia

The country is one of the nations in the COMESA and TDB regions with strong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table8: LegalFramework in Zambia

Policy Description

National Energy Policy| The policy aims to promote use of solar energy by introducing renewable e
2019 feed-in tariff strategy. A National Renewable Energy Strategy is under develop
and includes targetsotgenerate 100MW from solar by 2030. It is further envisa
that 500,000 SHS will be distributed, and 350,000 solar water heaters will be ing
in the country.

Rural Electrification| The plan is a blueprint for rural electrification which is aimed to increase rural er
Master Plan 20082030 access to 51% by adopting solutiush asSHS

Extended Producell The regulations require entities whose t&dies generate ewvaste to employ
Responsibility (EPR measures to minimize waste through treatment, reclamationuse, recovery of
Statutory Instrument No.| recycling

65 of 2018

Source: Deloitte Analysis

The Government of Zambia is taking active steps towards promotion of rural access tbfbugh

grid solutions. To lower the cost of importingff-grid equipment in the country, the government
exempted solar panels, batteries, solar geysers from VAT. The Zambian Bureau of Standards
(ZABS) and Zambia Information and Communications Technology Authority (@i€Teading

the way in the adoption of -@vaste standards for disposal ofveaste.

The National Payment Systems Directives on Electronic Money Issuance 2018 governs the usage
of mobile money in Zambia. The country had a Mobile Money Regulatory Indexafc8.5 in

2021. The country can strengthen its mobile money landscape by establishing capital
requirements for mobile money providers and introducing electronic KYC mechanism.

Zimbabwe

The country is one of the nations in the COMESA and TDB regibnstnong policy, legal and
regulatory frameworks for the electricity sector. Some of the important policies for energy access
are as follows:

Table9: Legal Framework in Zimbabwe

Policy Description
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Energy Regulatory Act,| The Act created ZERA with the responsibility of issuing and withdrawing lic
2011 from players in the energy sector

National Energy Policy| The Policytated establishment of a fund to promote use of solar energy to add
2012 the electricity crisis

Draft  Rural Energy Policy outlined the plan for rural energy access by combinatiooffedirid and on-
Master Plan, 2016 grid components

National Renewable| Policy set up a target of 1,100 MW from RE, or 16% of ¢mtiaération by 2025, an
Energy Policy, 2019 2,100 MW from RE, or 27% of total generation by 2030

Source: Deloitte Analysis

The Government of Zimbabwe realizes the importancafiegrid technologies for energy access.

The National Renewable Energy Policy, 2019 contains provsiohsastandards, procurement,
financing, tax exemption, awareness etc. for developmenafbfyrid systems. There are import

duty exemptions available for iagrated solar lanterns, integrated SHS kits, solar panels, lithium
ion-batteries, mini-grid component parts, solar streetlights, and solar geysers. The country has
also adopted International Electrotechnical Commission (IEC) standards for Pico and SHS and
established a laboratory to tesiff-grid products for quality.

The Guidelines for Retdlayment Systems and Instruments, 2017 govern the mobile money
operations in the country. The country has one of the highest mobile money penetration among
COMESA and TDB countries, but scores low on Mobile Money Regulatory Index (60.93 in 2021).
This is de to suspension of agent activities and reduction of transaction limits. The country needs
to strengthen its mobile money landscape for PAYGO adoption in the country.

Well established policiedegal and regulatory frameworks direct stakeholders to pooen
efficiency in the electricity sector. Clear and coherent regulatismsh asElectricity Law.
Renewable Energy Policy, Rural Electrification Master Plan and PPP Laws are reqt
holistic development obff-grid solutions. Countriesuch asEthiopa, Kenya, Madagasce

Malawi, Rwanda, Uganda, Zambia and Zimbabwe have strong legislations to pr
Renewable Energy. Countrissich asDRC, Eritrea, Somalia and South Sudan have °
regulatory landscape andvould need to strengthen their policy, legand regulatory
frameworks by learning lessons from their peers in the COMESA and TDB regions.

2. Institutional Structure

An appropriate institutional structure is crucial to ensure the effective implementation of
national energy access strategies and redigp®licies including policies foff-grid. Earlier,roles

and responsibilities of the various agencies involved in centralized energy planning were
straightforward. However, the growth of liberalized markets in recgears, hasnade the
institutional framework more complicatedifferent countries in COMESA and TDB regfiave
different Institutional framework for effective functioning of Energy sect@overnments of few

of the COMESA and TDB countsash as Tanzanidimbabwehave established new institutions

to help rural electrification efforts, while othesich as Sudan and South Sutiane entrusted

the task to existing ministries or agencies.
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Figure53: Need of a robudnstitutional Famework br efficient deployment ddff-grid Solutions

o N N ¢
8 D € #

Formulation & Building of Update existing Define roles and
implementation of competitive energy responsibilities to
national energy energy markets infrastructure and ensure end-user
access strategies implement new benefits

and related investments
policies

Source: Deloitte Analysis

Institutional structure approachiffersaaoss countries busuccessfugjovernanceshares some
common characteristigssuch as clearly defined roles and responsibiliGésll stakeholders
streamlined administrative proceduresd processesandenhancedcooperation among diverse
national and international institutions and agencies.

Robust institutional set up in@untry for effective implementation afff-grid requires presace

of key Institutions namely, Ministry responsible for Energy, Regulator, Rural Electrification
Agency and Rural Electrificatiossdciation
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Figure54: Effective Institutional Structure for the development of ensegtor in a country

Ministry

Develop vision with well
defined targets,
formulate policies and
lays down plans for
increasing the overall
electrification access

Regulator

Independent authority
to devise a regulatory
framework to oversee
proper implementation
of policies and
encourage private
sector participation.

Rural Electrification Renewable Energy

Agency Association

Not-for profit, non-
governmental
organization dedicated to
promoting renewable
energy businesses in the
country

Major responsibility
includes planning,
organizing, and
financing rural
electrification efforts on

behalf of the

government

Institutional Structure
Ministry of Energy, Regulatory Authority, Rural Electrification Agency and Renewable Energy Association are 4 important institutions for development of energy
sector in a country

Source: Deloitte Analysis

1 Ministry- National government®verseeelectrification, which includes energy availability.
The government creates a Ministry dedicated dwerseeingthe whole electrification
situation of the country.The Mnistry responsible for Energy formulates & implements
policies for energy development, monitors and evaluates implementation of policies and
initiates suitable reforms in those policieBheMinistry responsible for Energy usualtlggin
with a vision, whgh is then turned into a National Electrification Plan, a form of "master plan”
that issupplemented by a Rural Electrification Plan focused on "energy access" in rural areas.
Following adoption, the master plan is frequently divided down into shetedem goals and
objectives (& years) for implementation.

1 Regulator The Energy Regulatornsandated to regulate the entire energy sector in a fair,
transparent, efficient, and cosdffective manner for the benefit of the consumers and energy
suppliers.The Ehergy Regulator normally derives its mandate from the Energy Regulatory
Authority Act of the concerned countryRegulators are frequently part of the executive
department of government, but they should be free to function independetatignsure the
stability and continuity required to maintain a stable regulatory framework that safeguards
the interest of all the stakeholders involved in the sector.

1 Rural Electrification Agencyln most developing countries, the concept of a Rural
Electification Agency (REA) is relatively new. The major responsibility of these agencies is to
plan, organize and finance rural electrification efforts on behalf of the government and
potentially the regulator. The national rural electrificatiptans,and stategies are normally
prepared by REAs in close collaboration with rural communities and rural development
agents, using a bottormp approach.
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1 Renewable Energy AssociatioriRenewable Energy Associations are generally not for profit
organizations who ardedicated to promoting and enabling the establishment of renewable
energy businesses in the country. Their major roles are to promote the interests of the
members associated with them, which include the government, donor organizations, non
governmental orgnizations, the public and any other groups that have an impact on the
aSOi2NRa RS@OSt2LIYSyd®

Analysishas been done of theroad level institutional structureof the selecéd 18 COMESA &
TDB countriesAn assessment has &emade ofthe presence of keystitutions in these seleed
countries and the broad efficiency level at which these institutions are operating in theseesklect
countries. Below Heatmap indicates the presence of key institutions in each of these countries
essential to promote electriéation. The Heatmap also identifies Institutions which are present;
However, are not operating independently ortireir full capacity andhenceneed attention.

Figure55: Heatmap of Institutional Framewoik COMESA and TDB cuigs

Country Ministry of Electricity Regulator Rural Electrification Renewable Energy (RE)
Agency Association

Burundi

Djibouti Is a public institution

DR Congo

Eritrea Not independent Under the ministry Under the ministry

Ethiopia

Kenya

Libya

Madagascar

Malawi Under the ministry

Mozambique Not dedicated

Rwanda

Somalia Under the ministry

South Sudan Not independent Under the ministry

Sudan N.A.

Tanzania

Uganda

Zambia

Zimbabwe

[ Present . Absent/ Not independent

Source: Deloitte Analysis

A country wise analysis of the institutional framework of each of these countriekd®en done
below:

Burundi
The institutional structure in the countngsponsible for control and monitoring of the electricity
sectorconsists of the following
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Tablel0: Institutional Structure of Burundi

Institution Description

Ministry Ministry of Hydraulics, Energy & Minedesigns and implements national policies
energy, geology and mines

Regulator Energy & Water Regulatory Authorityestablished in 2018is responsible fof
concession and tariff approval

Rural Electrification| Burundi Agency for Rural Electrification (ABERs responsible for management

Agency rural electrification infrastructure, mainly isolated mini grids

Renewable Energy Burundi Renewable Energy Associatiofounded in November 201Zromotes

Association renewable energynd quality sandards

Source: Deloitte Analysis

Positive Burundi has shown its commitment towardf-gridenergy in its longerm vision. ABER
currently owns and managesmini-grids (solar, hydro and windervingover 600 households

Weakness The institutional bodies in Burundi are young and relatively inexperienced with
regards to nascent technologissch aoff-grid.

Primary Focus AreaThe existing institutionshould focus on programdor promoting the
standalonesolar systemsmarket.

Djibouti
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablell: Institutional Structure of Djiboulti

Institution Description

Ministry Ministry of Energy & Natural Resources (MERN)responsible dr developing
government policy on energy and natural resources
Regulator fQl dzi 2 NAGS RS NB3IdzZ | {A 2y )¥sablihedbs Gy R

074/AN/20 of 13 February 2026 responsible for regulation of the electricity su
sector. There also is a presence mgulatory department which acts under thg

Ministry
Rural Electrification| Directorate for Rural Electrifiation in the Agence Djiboutienne de Developpeme
Agency Sociale (ADDS3 responsible for the rural electrification in areas not covered by
utility grid
Renewable Energy Absent

Association

Source: Deloitte Analysis

Positive: A public institution,Djiboutian Agency for Energy Management (ADMIEQmotes
energy efficiency and renewable energy in all economic sectors

WeaknessThe country lacks &Renewable Energy Associatittmpromote market intelligence
and advocate policgnaking in the renewable energy sector
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PrimaryFocus Area¢ KS O2 dzy i NB Q& worK ibwiaidsindréiaiir®) yipiakesaif frarf R
technologiesfof dzf FAf f Ay3d 3I2F0SNYYPEI Qa GAarzy 2F wmnsx

DRCongo

The institutional structure in the country responsible for control and monitoring of the electricity

sector consists of the following key stakeholders:

Tablel2: Institutional Structure of DR Congo

Institution Description

Ministry Ministry of Energy & Water Resourcd8ERH)is responsible for policy plannin
program development and oversight

Regulator Authority for Electricity Regulation (ARE)romulgated on June 17, 201ldnsures
control and monitoring of electricity sector, rules of transparency and fi
competition

Rural Electrification| Rural Electrification Agency (ANSERgs established by decree n°16/014 on Ay

Agency 21, 2016to oversee rural electrificatioand provides technical support to MERH
matters related to the planning, promotion, and financing

Renewable Energy Congolese Association for Renewable and Decentralized Enef§ZERD)

Association established in July 2018epresents interest of energy s®r in national and
international forums

Source: Deloitte Analysis

Positive National Agency of Investment Promotion (ANAPI) suppdftgrid sector by providing
customs and tasexemption mechanisms

WeaknessSNEL, the national utility, caught in a vicious cycle of mounting commercial losses

Primary Focus AreaRecently established Rural Electrification Agency (ANSHEdR)d work

towardsfinancing foroff-grid projects

Eritrea

The institutional structure in the country responsible for control and monitoring of the electricity

sector consists of the following key stakeholders:

Tablel3: Institutional Structure of Hrea

Institution Description

Ministry Ministry of Energy & Miness responsible for policy planning, program developm
and oversight

Regulator An Electricity Regulatory Committe@xistswhich is not independentand works
under Department of Energyf Ministry of Energy and Mines

Rural Electrification| Rural Electrification Uniuinder theDepartment of Energyf the Ministry of Energy

Agency and Mines

Renewable Energy Renewable Energy Centrander the Department of Energyof the Ministry of

Association Energy and Mines
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SourceDeloitte Analysis

Positive The Ministry of Energy and Mines is playing an active part in rural electrification of the
country throughfinancing ofsolar poweredmini-gridsin collaboration with UNDP and European
Union

WeaknessThere is a lack @in Independent Regulator, a dedicated Rural Electrification Agency
and an independent Renewable Energy Association

PrimaryFocus AreaThe countr & A Yy & shdulddoik Xovads increasing private sector
participationand deployment obff-gridd 2t dziA2ya (2 | 002 YiOwREIK O2 dzy
electricity mix by 2030

Ethiopia
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablel4: Institutional Structure of Ethiopia

Institution Description

Ministry Ministry of Water, Irrigation & Energyversees development of water & ener
resources, develops plans, policies & lamslsupervises other entities

Regulator Ethiopian Energy Authorityregulates the electricity sector, issueschmical
standards, and commissions projects on energy efficiency

Rural Electrification| Ethiopian Rural Energy Development & Promotion Ceniogersees the Rurag

Agency Electrification Fund (REF) and the Rural Electrification Executive Secretariat (f

Renewable Energy The Solar Energy Development Association (SHP)Aestablished in Septembe

Association 2010 promotes the interests of members of thsolar energy industry amon
governmentandthe public

Source: Deloitte Analysis

Positive The vertically integrated Ethiopian Electric Power Corporation (EEPCO) was unbundled
into Ethiopian Electric Power (EEP) and Ethiopian Electric Utility (EEU).

Weakness The institutional capacity is complicated due firequent changes in the names,
structures, and mandates of different ministries and agencies pertaining to the energy sector.

Primary Focus AreaThe institutionsshould work towardsichieving theD 2 dzy tangd 6136%
of universaklectrification access by 2025

Kenya

The Kenyamelectricitysector is a true success story in Skdtharan Africa, with strong leadership
at the highest levels of Government, lestanding participation of the private sector in
generation, impressive graw in access, and a strong enabling environment for innovation in
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off-grid solutions. The institutional structure in the country responsible for control and
monitoring of the electricity sector consists of the following key stakeholders:

Tablel5: Institutional Stucture of Kenya

Institution Description

Ministry Ministry of Energyis in charge ofleveloping policies, establishing sector rules, &
guiding rural electrification
Regulator The Energy Act of 2019 establishBoergy and Petroleum Regulatory Authority

(EPRAYo fulfil responsibilitiesof licencing, technical and economic regulaspl
enforcement and compliance, and dispute resolution

Rural Electrification| The Energy Act of 2019 establish&diral Electrification & Renewable Energ

Agency Corporationto direct Kenya's renewable energy initiative as well as implement r
electrification programs

Renewable Energy The Kenya Renewable Energy Association (KEREAN independent noprofit

Association associatiorformed in 20020 facilitate the growth and development of renewabl

energy business in Kenya.

Source: Deloitte Analysis
Positive:The country has recently created a Renewable Energy Resources Advisory Committee
(RERAC) to oversee management, licensing and development of renewable energy sources.

Primary Focus AreaThe institutionsshould work bwards accomplishingniversal access target
by 2022 through government led initiativesch akk OSAP (Kenyaif-grid SolarAccess Project).

Libya
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablel6: Institutional Structure of Libya

Institution Description

Ministry Ministry of Electricity & Renewable Energgstablished in 201,laims to improve
energy efficiency and maintain a clean environment

Regulator Absent

Rural Electrification| Absent

Agency

Renewable Energy Renewable Energyuthority of Libya (REAolestablished in 2007to meet the

Association governmental target of 10% share of the total energy mix coming from renew
energy sources by 2020

Source: Deloitte Analysis

Positive:REMAL s in chargeof program being implemented by GIZ itstall 21000 PV rooftop
systems (botlon-grid andoff-grid)
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WeaknessThe country does not have an electricity regulator and rural electrification agency

Primary Focus AreaThe country needs to establishstitutionssuch aslectricity regulator and
rural electrification authoritto fulfilw9 ! 2 [ Q& GF NBSG 2F wmm: NBYySgl of

Madagascar
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablel?: Institutional Structure of Madagascar

Institution Description

Ministry Ministry of Water, Energy & Hydrocarbongreated in July 2008ormulates and
implements policies to improve private sector participatiomenergy sector

Regulator Electrification Regulatory Authority (OREstablished in 199%egulates the energy
sector

Rural Electrification| Rural Electrification Authority (ADBRcreated in 2002 has an ambition of

Agency j dzf RNHzLX Ay 3 GKS O2dzy i NEQa NUzNJ} f St S

Renewable Energy Association for the Development of Renewable Energy (ADR&9established in

Association February 2018or development of Renewable Energy

Source: Deloitte Analysis

Positive: Programssuch asEnergy Sector Reform Support Program (PARSE) have been
implemented to improve Jiro sy Rano MalagagWL w! )a theQsiateowned electric utility
governance framework and financial management

~

C

Weakness¢ KS Ayl oAfAGe 27F O2 dzf opbdtiyiandakbietviselcéss. WL w!

Primary Focus AreaThe Economic Development Board of Madagascar (EBBM)Id work
towards collaboratingvith ADER to attract investors @ff-grid sector in the country

Malawi
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablel8: Institutional Stucture of Malawi

Institution Description

Ministry Ministry of Natural Resources and Environmental Affaiensure sustainable
development and management of natural resources and energy

Regulator Malawi Energy Regulatory Authoritgstablished under the Energy Regulatory 4
No. of D of 2004 regulates the energy sector in Malawi in a fair, transpal
efficient and costeffective manner

Rural Electrification| Rural Electrification Management Committegorksunder theMinistry

Agency
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Renewable Energy Renewable Energy Industries Association of Malaesgtablished in 199%imsto
Association promote renewable energy technologies

Source: Deloitte Analysis

Positive Renewable Energy Industries AssociatbMalawihasan aim of promoting renewable
energy technologies in a sustainable manner for the satisfaction of consumers in Malawi and is a
member of GOGLA

WeaknessThe institutional framework lacks a dedicated Rural electrification Agency. Currently,
the rural electriication is overseen by the Rural Electrification Management Committee under
the ministry

Primary Focus AreaThe countryshould focus on promotion ajff-grid technologies. The first
step in this direction could bestablisiment ofa dedicated rural electrification agency

Mozambique
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Tablel9: Institutional Structure of Mozambique

Institution Description

Ministry Ministry of Mineral Resources & Energ§MIREME) formed in June 26, 2019
oversees the energy and extractive industries

Regulator Energy Regulation Authority (ARENEestablishedin 2017, is responsible for
regulation of the energy sector and tariff setting

Rural Electrification| Fundo Nacional de Energia (FUNA&tablished in April 2004, operates as the

Agency facto rural electrification agency

Renewable Energy Assocacao Mogambicana de Energias Renovaveis (AMER)been establishetb

Association promote privatesector relevant policies in the renewable energy sector

Source: Deloitte Analysis

Positive:New regulations for theoff-grid energy sector are currently being drafted with the
support of the BRILHO program, in coordination with MIREME, ARENE and FUNAE

WeaknesseEDM state owned utility of Mozambiqueustaindechnical and administrative losses
which results in financial proéins

Primary Focus AreaFUNAEhould work towardsnobilization offunds for theoff-grid sectorto
achieve universal access by 2030

Rwanda
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:
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Table20: Institutional Structure of Rwanda

Institution Description

Ministry Ministry of Infrastructure (MININFRA)as foundedn 1962 anddevelos minimum
standards requirement®r SHS

Regulator Rwanda Utilities Regulatory Authority (RURA)eated by the Law n° 39/2001 of 1
September 200,lhas amission to regulate certain publidilities

Rural Electrification| Rural Electrification Strategy under RURA established in June 2016, aims to &

Agency an accelerated pace of electricity access and service penetration in rural areag

Renewable Energy Rwanda Energy Private Developefscuses on the advocacy of its membecs

Association encoura@ collaborations and partnerships for the development of energy secto

Source: Deloitte Analysis

Positive:The Ministry of Infrastructure tsmlauncheda subsidy window as part of Renewable
Energy Fund (REF) Projectonnect households with solar energy

Primary Focus AreaThe institutionsshould worktowards OKA S@Ay 3 3I2BSNY YSy i
universal access by 2024 through 5@f¢grid and48%off-grid as specified ifNational Strategy
for Transformation.

Somalia
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table21: Institutional Structure of Somalia

Institution Description

Ministry Ministry of Energy and Water Resoursge established in 2014 to fulfil
responsibilitesof Water Resources and Enefiggploration

Regulator Somalia Energy Regulatory Authorithas beenestablished in April 202%or
regulation of electricity sector

Rural Electrification| Rural Electrification Departmentvorks under the Ministry of Energy and Watg

Agency Resourcesor rural electrification efforts

Renewable Energy Somali Green Energy AssociaticdBQGEAis a not forprofit trade associatiornthat

Association was established in 2021 to facilitatthe growth and development of renewabl
energy business in Somalia

Source: Deloitte Analysis

Positive The recent establishment of SOGEA is expect@ttteaseawareness, capacity building
andnetworkingactivities inthe renewable energy sector
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WeaknessThe long period of civil striftareatens the working of institutions for development
of the energyinfrastructure

Primary Focus Area:Somalia should work towardsestablishment of a dedicated Rural
Electrification Agencio boostrural electrification

South Sudan
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table22: Institutional Structure of South Sudan

Institution Description

Ministry Ministry of Electricity & Damsvas established in 201tb fulfill the responsibilities
of electricity generation, transmission, distribution, and oversight

Regulator South Sudan Electricity Regulator Authoritfunctions under the Ministry of
Electricity and Dams

Rural Electrification| Rural Electrification Departmenturrently operatesunder the Ministry of Electricity

Agency & Damsfor undertaking rural electrification efforts

Renewable Energy Renewable Energy Council of South Sudan (REC®&S)stablished in 2017or

Association development of Renewable Energy

Source: Deloitte Analysis

WeaknessSouth Sudan's electricielated institutions are still in their infancy when it comes to
institutional governance. Theountry lacks amdependentelectricity regulator and dedicated
rural electrificationagency.

Primary Focus AreaSouth Sudaishould work towardsemoving inefficiencies andeaknesses
in the institutional structure to exand opportunities for private investment in the sector

Sudan
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table23: Institutional Structure of Sudan

Institution Description

Ministry Ministry of Water Resources, Irrigation and Electricity (MoOWRIB)Ms at
connecting Sudan by stabded developed electric network

Regulator Electricity Reglator Authority(ERA¥erves as the regulator

Rural Electrification| Absent

Agency

Renewable Energy Sudan Renewable Energy Associatioastablished in 2017 works for the

Association development of Renewable Energy

Source: Deloitte Analysis
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Positive:Government of Sudan has a plangimvide 2.5 million SHS by 2023 in areas where grid
connections are absent

WeaknessThe governmeninstitutions have been unable to attract private participation in the
energy sector

Primary Focus AreaThere country should work towardgstablishment of a dedicateRural
Electrification Agency for promoting developmentadf-grid technologies

Tanzaia
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table24: Institutional Structure of Tanzania

Institution Description

Ministry Ministry of Energy & Mineraldormed in 2017 is responsible for polayakingand
overall coordination of the energy sector
Regulator Energy & Water Utilities Regulatory Authoritestablished by Energy and Wat

Utilities Regulatory Authority Act, 2001 (Act No. 11 of 2001) is responsibl
technicaland economic regulation of the electricity, petroleum, natural gas §
water sectors.

Rural Electrification| Rural Energy Agencis an autonomous body under the Ministry of Energy &

Agency Minerals of the United Republic of Tanzania to promote access to modern e
services in rural areas ofainland Tanzania.

Renewable Energy TheTanzania Renewable Energy Association (TAR&Aablished in 200Gocuses

Associdion on promoting the use of renewable energy in the country

Source: Deloitte Analysis

Positive: TAREA has been working towards developmendféfirid sector bycertifying solar
energy installerandtraining of MicreFinance Institutions

WeaknessThe government has a bias towards supporting large scalegnidected projectas
reflected in Power System Master Plan, 2020

Primary Focus AreaRural Energy Agency showwbrk towards capitalizingof the newly
establishedrural Energinvestment Facility to fulfil its plans of electrification of 85% villages by
2025 and achiaaguniversal access by 2030

Uganda
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the flowing key stakeholders:

Table25: Institutional Structure of Uganda

Institution Description
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Ministry Ministry of Energy & Mineral Developmenis promoter of energy related laws
policies and regulations.
Regulator Electricity Regulatory Authoritys astatutory body established in the year 2000

regulate the generation, transmission,distribution, sale, export and import of
electricalenergy in Uganda

Rural Electrification| Rural Electrification Agency (REAas established as a statutory instrument in 20

Agency 6y2e® Tp0 (2 AYLIX SYSyd GKS 3I28SNYyYSyYy
rural electrificationstrategy

Renewable Energy Uganda National Renewable Energy & Energy Efficiency Alliance (UNRRBE

Association incorporated in 2015 by six renewable energy and energy efficiency bus

associationsis anon-profit organization for development of Renewable Energy

Source: Deloitte Analysis

PositiveUganda Solar Energy Association (USEA) formed in 2016 by private sector companies in
the solar energy businessis beeractivein promoting thesolar energyector thiough marketing
and awareness activities, and keeping members informed about financing opportunities.

WeaknessThere areefforts to integrateREAas a departmentinderthe Ministry of Energy and
Mineral Development (MEMDOp cut down oncosts aul resources As a result of merger, REA
will cease to exist independently add2 y Q (i d&dicae® budget as befor@his would result
in regulatory andnvestment risks.

Primary Focus ArealUganda has a robust institutional framework for its electyigector. It
should focus on keeping the Rural Electrification Agendgnomouswith its own budgetfor
competitive and fast electrification in rural areas.

Zambia
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table26: Institutional Structure of Zambia

Institution * Description

Ministry Ministry of Energy, established in 2016is responsible for the formulation an
implementation of energy policy, and pricing of energy

Regulator Electricity Regulatory Boardvas established in 199ib regulate utilities in the
energy sectothroughspecialized licensesigsues

Rural Electrification| Rural Electrification Agencyas established by the Government of Zambia throu

Agency the enactment of Rural Electrification Act in November 2003 to increase availg
and acces#o electricity in rural areas from 3% to 51% by the year 2030

Renewable Energy Zambia Renewable Energy Association (ZARESIA) interest group for renewabl

Association energy stakeholders in Zambidth the objective to foster and promote the large
scale adoption of renewable energy in Zambia

Source: Deloitte Analysis
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PositiveIn February 2018, the Ministry of Energy established Zaibigrid Energy Task Force
(ZOGTF), which is made up of 6 governmepresentatives, 8 cooperating partners and 5
members representing the private sectdrhe purpose of ZOGTF is to coordinate and provide
oversight on initiatives in theff-grid sector in Zambia.

Weakness¢ KS O2dzy 1 NE Qa Saliéwdpévatdliadaghtionifdr thofe tiian tivo
decades, yet IPPs have not been able to gain significant traction or mass adoption.

PrimaryFocus AregGovernment of Zambishouldundertakesteps todiversify sources of energy
generation (reduce dependeamn hydro) andnvite participationof IPPs

Zimbabwe
The institutional structure in the country responsible for control and monitoring of the electricity
sector consists of the following key stakeholders:

Table27: Institutional Structure of Zimbabwe

Institution Descripion

Ministry Ministry of Energy and Power Developmeid responsible for policy formulatior|
promotion ofrenewable sources of energy and overseeing the performance of-s
owned utility.

Regulator Zimbabwe Electricity Regulatory Authoritwas established in 2012 by the Ener
Regulatory Authority Act of 201 regulates all energy sources

Rural Electrification| Rural Electrification Agency (REApw known asRural Electrificattn Fund (REF

Agency gl a SaidlofAaKSR o6& (GKS wdz2NFf 9t SO

mission is to support the equitable electrification of all of Zimbabwe's rural a
using the traditional grid network as well as renewable energy technedoglich ag
solar and biogas

Renewable Energy Renewable Energy Association ZimbabwWREAZ)is an independent nomprofit
Association making organization which was constituted in 2014 to promote developmer
renewable energy technologies in Zimbabwe

Source: Deloitte Analysis

Positive’A Green Energy Fund has been established to extend financial credit for projects related
to renewable sources of energy.

WeaknessZimbabwe Electricity Supply AuthoritgESAfacesfinancial challenges to recover
operating costs due to low tariffs

Primary Focus Arednfrastructure Development Bank of Zimbabwe (ID&8uldmobilize funds
for Green Energy Fund through pension funds, insurance schemes and bond markets
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The starting pointfor off-grid developmentis establishment of a strongolicy framework
which clearly statehe intention bythe governmens to developrenewable energy througl|
on-grid andoff-grid technologies Ths is followed by the legal and regulatory frameworks
set the rulesand proceduregor implementtion of policdes A robust institutional frameworl
is then put in place to implement the paksand enforce the regulation$/inistry responsible

for EnergyElectricityRegulatory Authority, Rural Electrification Agency and Renewable E
Association ardour important institutions for development of energy sector in a count
Countriessuch a¥enya, Tanzania, Uganda, Zimbabwe have strong institutional structure
presence of key bodiagsponsible for efficient functioning of the electricity sector. Counti
such a<ritrea, Libya and South Sudan have weak institutional structure and can learn I
from their peers in the COMESA and TDB region for strengthehingtitutional Structure.

3. Mini-grid Development Framework

Scaling up afini-grid developmentrequireswell definedpolicies around tariff setting, licensing
requirements, quality standards, fiscal benefé$c. to smoothen theinstallation and operating
proceduresfor mini-grids. Appropriate provisions should be in place to safeguard the interest of
the mini-grid operators in case darrival/ encroachmenbf Main-grid. Robust policy framework

in place cammake themini-grids afordable for the consumers and provide adequate returns to
the mini-grid operators.

Figure56: Key elementsf Mini-grid Development Framework

Licensing Procedures

Well defined licensing
requirements for the mini-
grid developers to provide
clarity and smoothen the

; ° Fiscal Benefits
installation procedures

Fiscal Benefits like VAT or
Corporate Tax exemptions
as well as various other
investment avenues for the
development of Mini- grid

Tariff Setting

Cost-reflective tariff which
is both affordable and
provide returns on
investments to the mini-
grid operator Arrival of the Main Grid
Specific ~ Technical and
Quality standards to ensure
quality control of the power

Quality Standards services of the mini- grid

Provide way forward when
the main grid encroaches
the Off- grid space and
provide mediation ground
in case no concession is
reached  between  the
parties
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Source: Deloitte Analysis

A total of 18 countriesvere analysed orkey parameters for development afiini-grids such as
licensing procedures fomini-grids, costreflective tariff settingprocedures rules regarding
encroachment of themini-grid, fiscal benefits for the development of tmaini-grid and quality
standardsn place formini-grids. Countriessuch aBurundi and Mozambiquiack clear licensing
norms formini-grids. Countriessuch asBurundi, Djibouti, DR Congo, Eritrdéenya,Malawi,
Mozambique Somalia, South Sudan, Uganda and Zambia lack clear provisicerse ofarrival
encroachmenof Main-grid in areas omini-grid operation. Countriesuch aBurundi, Djibouti,
Madagascar, Malawi, Mozambique, Somalia and South Sudaquabty standards fomini-grid
operation.

Figure57: Heatmap oMini-grid Development Framework in COMESA and TDB countries

Country Licensing Procedures  Tariff Setting Arrival of the Main Fiscal Benefits Quality Standards
Grid

Burundi
Djibouti

DR Congo
Eritrea
Ethiopia
Kenya

Libya
Madagascar
Malawi
Mozambique
Rwanda
Somalia
South Sudan
Sudan
Tanzania
Uganda

Zambia

Zimbabwe
[ Present B Absent

Source: Deloitte Analysis

Countriessuch aBurundij Malawi, Mozarhique, Somalia and South Sudan lack strong provisions
for mini-grid development.Countries who have strongini-grid development provisions have
been covered in detailelow:

Ethiopia
Mini-grid Directive No. 268 of 2020 guides thmeni-grid sector in EthiopiaThe key provisions for
mini-grid development are:

Table28: Pillars foMini-grid Development in Ethiopia

Pillar Description
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Licensing Procedures 1 Private developers with any capacity are required to obtain generat
distribution and sale licenses. All projects except those that run by coopers
require a licese.

1 Projects with capacity of < 50 KW aeempted from license but registration
mandatory.

1 Projectsgreater than 50 KW but less thA®00KW must obtain license.

1 Projects above 100RW must obtain license@ncessiongre awarded through
competitive tender unsolicited offersare allowed and evaluated on a cabg-
case basis.

Tariff Setting 1 Ceiling Tariffs are provided on projeo-projectbasis according to a generatiq

capacityanddevelopment plan provided to Ethiopian Energy Authority (EEA
the operators.

1 Directives 19 to 26 of th®lini-grid Directive No. 268 of 202€learly defines the
tariff methodologyandapproval process for settingini-grid tariffs

Arrival of Main grid 91 Directive 16 of theéMini-grid Directive No. 268 of 2020, provides for custon
and operator rights in the event afiini-gridencroachment by thenaingrid. The
customer is not required to pay any additional fees

91 Directive 18 oMini-grid Directive provides for the procedure for compeatisn
in the event ofmini-grid encroachment. The compensatishall equal thdook
value of the assets to be handed over

Fiscal Benefits 1 Import duty waiverexistsfor mini-grid equipment assembled ithe country

Quality Standards 1 Directive 28 ofMini-grid Directive No. 268 of 2020, provides for quatity
service standards

9 Directive 40 provides for technical standards to prescribe minimum de
standards for electricity supply withmini-grids. IEC 61218nd IE@1730quality
standardsare prescribed in the country for solar PV models.

Source: Deloitte Analysis

Rwanda

In 2015, the Rwanda Utilities Regulatory Authority (RURA) adopted regulations that specify
licensing requirements, tariff guidelines, and provisions for grid arria. key provisions for
mini-grid development are:

Teble 29: Pillars foMini-grid Development in Rwanda

Pillar Description

Licensing Procedures 1 The mni-grid operators need to obtain a license from RURA

1 Verysmalloperators (< 50 KW) are exempt from licensiaguirements

I Licenses are expected to be granted for 10 years to isolatiedgrids and 15
years for small power distributors

Tariff Setting 1 The mni-grid operators are free to set their own tariffs
1 RURA reviews tariff calculations tmni-grid licensees to ensure fair prices f
end-users
Arrival of Main grid Themini-grid operators have thebelow optionsin case of griearrival:

1 Relocaion ofassets

1 <l assets to the utility

1 Becone a small power produceand sell electricity for a fixed renewable fee
in tariff

© 2022 Deloitte Touche Tohmatsu India LLP Page |84



Needs andMarket assessment @dff-grid Renewable Energy in the COMESA and TDB region

1 Become a distributor of electricity purchased from thkain grid
RURA provides mediation in case the utility anithi-grid operators cannot reach

agreement
FiscaBenefits 1 Law No. 06/2015 of 28 March 2015 provides specific incentsuiesh as
preferential corporate income tax rates to investors in RE projects
Quality Standards 1 The Ministry of Infrastructure released theGuidelines on Mini-grid

Development in 2019 which clearly specifies that power distributig
infrastructure must adheret! w! Q& G SOKyY A O IminightESdpdi
generation assets must follow IEC and ISO standards

Source: Deloitte Analysis

Sudan
The key provision®f mini-grid development are:

Table30: Pillars fotMini-grid Development in Sudan

Pillar Description

Licensing Procedures 1  Themini-grids with capacity less thaB00 KW are exempted from requiring
license.

1 Themini-grids above 1006KW require a generation license.

1 Projects of less than MW are exempted from paying a license fee for 10 ye

The country has phs (by July 2023) to adopt a licensing model where the regu

shall grant a single license providiexclusivity to a service area

Tariff Setting 1 Themini-grid operators are free to set their own tariffs for projects below 10
KW

1 The Electricity Regulatory Authority (ERA) reviews tariff calculationsriygrid
licensees to ensure fair prices for enders

Arrival of Main grid 1 The Mni-grid Protection Act adopted in 2010 proteatsini-grid projects from
grid power arrival

f MaAy 3IANAR O2yySOiGA2Yy 62y Qilmindidaresst 2

Fiscal Benefits 1 Result Based Subsidy Grasmavailabldor projects above 1008W of USD100
per connection
Quality Standards 1 Sudan Bureau of Standards formulates quality standaguslity assurance

system and product certification scheme formihi-grid equipment

Source: Deloitte Analysis

Tanzania

Small Power Producers (SPP) Framework ovetbeemini-grid development in Tanzania and
has laid down regulations for licensing, tariff setting, encroachment oMb grid and quality
standards The key provisions fanini-grid development are:

Table31: Pillars foMini-grid Development in Tanzania

Pillar Description
Licensing Procedures 1 In 2014 mini-grids under 100 W were exempted from the licensing process b
this exemption was revoked in 2018
1 Mini-grid developerscanhold single licenses for multiple sites
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Tariff Setting 1 SPP Framework allow smaiini-grids (< 100 KW) to negotiate tariffs directl
with future customer

1 Small power projects must apply to EWURA for tariff approval

Arrival of Main grid Mini-grid operators have the following options in case of grid arrival:

1 Interconnect and operate as Small Power Producer

1 Interconnect and operate as an@ll Power Distributor

1 Interconnectand operate as both Small Power Producer and Small P

Distributor
In 2017, a compensation tmini-grid operators was introduced, if they chose not
interconnect
Fiscal Benefits 1 The Value Added Tax Act of 2014 exempted solar panels, modules, solar @

controllers, solar inverter, solar lights, vacuum tubaar collectors and solg
battery from VAT.

1 The 2015 VAT Act and 2016 Customs Law amendments removed exempti
some itemssuch aswire/cables, switches, light emitting diode (LED) lights,
other solar energy system components

Quality Standards f Theminigridsstoo S 2LISNI G§SR Ay | O0O2NRIyOS
Power qualitycv dzI £ AG& 2F &adzlJL) @£ X I¢QRalitbos
ASNIAOS YR NBftAlIlOAfAGREQ

1 The Tanzania Bureau of Standards developed technical standardsrfiegrid
generation and distribution networks that address safety, reliability
performance issues

Source: Deloitte Analysis

Zimbabwe

ZimbabweMini-grid Development Framework, 28Icovers technical and financial requirements
for mini-grids around the country to encourage private sector participatidhne key provisions
for mini-grid development are:

Table32: Pillars foMini-grid Development irZimbabwe

Pillar Description

Licensing Procedures Themini-grids with capacity < 100 KW are exempted from requiring a licens
Themini-grids above 100 KW require a generation license

Projects of less than MW are exempted from paying a license fee

Mini-grid developers with capacity below 100 KW can determine their own t
Formini-grid above the size of 100kW, tariffs have to be approved by ZERA
ZERA has published a tariff code which provides guidance to developers o
to determine tariffs that are fair to both the consumer and licensee

Arrival of Main grid Mini-grid operators have the following options in case of grid arrival:

1 Become a small IPP and sell to utility

1 Buy power from the grid and sell to users

1 Use Combination of above two options

1 Act as a backup for power supply in case of grid power

Mini-grids can bencorporated into themain grid only if they meet relevant technic
and safety standards

Fiscal Benefits 1 Renewable energy developers can receive-gedr tax holiday from payin
corporate tax

Tariff Setting

=A =4 =8 |=4a =8 =4
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Quality Standards 1 Zimbabwe Mini-grid Development Framework 2018 provides technica
standards fomini-grid

Source: Deloitte Analysis

Many countries iITCOMESA and TDB regman opt formini-grid solutions to address their low
electrification challengesMini-grid developmentrequires seamless licensing process. Tée
should be a threshold capacity (for example 100 KW) below wihiehmini-grids should be
governed by lighthanded regulations ased tape often hinders the development ofini-grids.
The electricity regulators need to gusddevelopers on tariff setting methodology while also
making surethat the proposed tariffs are cost reflective and affordable for custométse
regulators shall also specifithe scenariofor the operation of mini-grid when main grid
connection reaches #hexistingmini-grid area to prevent risk of stranded asset® encourage
private sector participatiorthe mini-griddevelopersan be extendethx holidaydor earlyyears

of their operations. The import duty and VAT waivers on impontnofi-grid compaents can
reduce the cost of generating electricity resagiin lower cost for end userand faster adoption
of these solutionsTheregulators shall also specify technical standash asperating voltage
range frequency rangewiring standards etdor mini-grid operation to ensuresafety for the end
users. The service level fimini-grids shall also be defined to ensure reliability of electricity access
for the population.

Scaling up ahini-gridrequires dedicated policies@und tariff setting, licensing requirement
quality standards, fiscal benefits and arrivail Main-grid. Countriessuch asEthiopia,
Madagascar, Rwanda, Tanzania and Zimbabwe have strong provisionmiriegrid

development. Countriesuch aBBurundi, Malawi, Mozambique, Somalia and South Sudan
clear rules formini-grid development. These countries can learn from their peers in
COMESA and TDB regitm strengthen the regulations fanini-grid development
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E Financingn Off-grid SolarSector

The developed nations of the world have been supporting the developing nations by providing
climate finance to mitigat@nd adapt to climate change. The developed countries have made a
commitment of mobilizing USD 100 billion every year in climate finance for developing countries.
The developed countries are confident of meetingstiarget by 2023'¢ The major contributors

of the climate finance have beaountriessuch asJK, US, Germany, Japan, Nonaay France

The major recipients of climate financing have been India, Brazil, Indonesia, Bangladesh and
South Africa.

Figure58: Global Climate Financing Trend

Climate Financing Mobilized by Developed Countries
(USD Billion)

100

79 80
. =
2 34
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Bilateral Public  m Multilateral Public Export Credits  ®m Mobilised Private

SourceOECD

The highest recipient o€limate Finance has been Energy seckdost funds are disbursed

through loansfollowed by grants and equityGreen Climate FUnGCFR & (G KS @2 NI RQa
climate fund to supprt developing countries imealizing their NDCSGCF provides financial

support through a flexible combination of grant, concessional debt, guarantees or equity
instruments for climate action in developing countries. The funrdasdated to inveshalf of its
adaptationresources in climate vulnerable countries (SIDS, LDCs and Atatan).

46 Source: UK COP26
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Figure59: Climate Financing by Sector

Sectoral Split of Climate Finance Provided (2019)
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SourceOECD

To achieve universaénergy access by 2030, theff-grid solar sector needs to serve
approximatelyadditional 228 million people with products that provider a Tier 1 level of service
or higher. This will requirtundingof about USD6.6¢11 billion in public and private financirig

As per GOGLA investment dasaie, the investments in theff-grid solar sectorhave seen an
uptrend over the long term. Thavestment in the sectohas growrfrom USD 21 million in 2012

to USD 316 million in 2020becoming 15x times over a span of 8 years. The sectord8aw
investors makingat leastUSD 1 million investmenin 2020%8

47 SourceDesigning Public Funding Mechanisms in@ffegrid Solar Sector, 2022
48 Source: GOGLA
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Figure60: Global Investment i0ff-grid SolarSector

Investment in Ofigrid Solar Sector (USD Million)

357

2012 2013 2014 2015 2016 2017 2018 2019 2020
Source: GOGLA

The investments have been higtien the Eastern Africa region, accounting for nearly 6@¥o

the total investment*® Investment in East Africa was driven by enabling fackush as
prevalence of PAYGO model, high financial inclusion, positive regulatory landscape and
conducive business environment.

Figure61: Region Wise Investment®@if-grid SolarSector (20122019)
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Note: ‘Multiple regions’ refers to investments raised by companies that operate across multiple
regions, such as Angaza, d.light, and Greenlight Planet, and that generally do not raise capital on a
region-by-region basis.

SourceOff-grid SolarMarket Trers Report, 2020

49 SourceOff-grid Solar Market Trends Report, 2020

© 2022 Deloitte Touche Tohmatsu India LLP Page |90



Needs andMarket assessment @ff-grid Renewable Energy in the COMESA and TDB region

Top 10 companies with the highest investment commitments since 2012 haveZoéseilectric,
d.light, M-KOPA SOLAR, BBOXX, Mobisol, Nova Lumos, Greenlight Planet, Azuri Technologies,
Kingo and SolarNow®

The different sources of finama in theoff-grid sector are Governments/ DFIs, Impact Investors,
Crowdfunding Investors, Commercial FIs and Family/ Foundations. The predominant role in
financing has been played BFIs, Impact Investors and Crowdfunding Investors

The World Bank Grquis playingan importantrole in financing obff-grid solar sector. It has

approved over USD 800 million foff-grid solar projects across 25 countries in 2Q18 alone,
with around USD 400 million approved in 2020 and 2821.

Figure62: Sources of Capital in Glolgaff-grid SolarSector

Sources of Capital in @jfid Solar Sector

2012 2013 2014 2015 2016 2017 2018
m Family/ Foundations m Commercial mDonors/ Govt. DFIs m Impact/ Cowdfunding m Unknown

Source: GOGLA

The different DFIs have played a key role in financingthgrid solar sector. The share @Fls

in the overall capital mix has increased over the years, constitdidd¢g of total investmentn
2018%2DFls invest in theff-grid solar sector through both direct and indirect investment, mostly
through debt. DFIs are familiarizing financial institngavith theoff-grid sector by cefinancing.

In 2017,Stanbic Bank, CDC, FMO, and Norfund offered a syndicated USD 55 million loan to M
KOPAiIn 2017 in Kenyan and Ugandan shilliys.

50 SourceOff-grid SolarMarket Trends Report, 2020

51 Source: Designing Public Funding Mechanisms i@ffhgrid Solar Sector, 2022
52Source: GOGLA

53 SourceOff-grid SolarMarket Trends Report, 2020
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A wide range of bilateral and multilateral funds are availabledfbgrid solar secto®d 5 CL 5 Qa
Access to Clean Energy (ACE) program provides grants, loan support, and technical assistance

to 14 countries in Africg. { ! L5Q& t 28SNJ ! FTNAOI . SBag8gdoalidKS DN.
provide around 20 millioi’solar Home Systeoonnections.

2 2 NI R . | (R4giaril InfvdsteliCure Financing Facility) project is aimed at developing the
off-grid solar sector in the COMESA and TDB regjidihe first component of the project is worth
USD 325 milliorand is aimed to provideroject financeto infrastructure projects. The second
component of the project is wortySD 75 milliorand will providedebt financingto Small and
Medium-sized Enterprise (SMEyroviding Solar Home Systems (SHS) in Southern and Eastern
Africa. The third component of the project is worthf5D 25 milliorand will provide Capacity
Building andlr'echnical Assistance to COMESA and.TD® technical assistance to TDB will focus

on progect development and portfolio management. The technical assistance to COMESA region
will focus on following activities:

1 Harmonization of policies and regulations for crbesder infrastructure, trade and
investment

1 Regional integration activities in tha#f-grid energy sector

1 Market development activities in theff-grid energy sector in Fragile Conflict and
Violence (FCV) countries

Crowdfunding is another important source in the investing landscape ioffigrid solar sector.
Crowdfunding is mainlgmployed for sourcing working capital bgrly-stagecompanies. There
are several primary crowdfunding platfornssich aKiva, TRINE, Energise Africa, Lendahand,
Bettervest, and Crowdcredit

The capital fromcommercial banks is difficult to access the off-grid sector. The banks are
biased towards lending to largeff-grid solar companies and multinationals. The transactions
mostly occur in thenard currencywhich exposes the local companies to currency risk due to
currency depreciation

Commercial inding instruments and consumer financing modeis covered irthis section. The
commercial financing in theff-grid sector occurs primarily througthree instruments: Grants,
Debt and Equity. The consumer financing occurs irothgrid sector mainly iroughfour types
of models: Retail/Cash, PAYGO, Partner Fl and Fee as a Service.
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Figure63: Key Components of tl@#f-grid Financing Section
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Source: Deloitte Analysis

1. Commercial Funding Instruments

The off-grid solar companies require different levels of financing depending on their growth
aGr3Sad ! OdzySyQa NBLRNI 2y ! OOSEt SN GAy3a 9y SNH:
various stages of aoff-grid company and the capital requirements:

Figure64: Different Stages of a@ff-grid SolarCompany
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Source: Accelerating Energy Access, the Role of Patient Capital by Acumen (2018)

© 2022 Deloitte Touche Tohmatsu India LLP Page |93



Needs andMarket assessment @ff-grid Renewable Energy in the COMESA and TDB region

There are different funding rounds through which a staptraises capital. The various milestones
in the process of financing a company are:

Figure65: Different rounds of Funding for a Startup

Pre-seed
Earliest stage of funding by founders,

friends, families etc. to get the

operations off the ground.
Seed Funding

Financing to fund a company’s initial
activities like market research and
product development

Series B Funding

Funding by well established firms
for  expanding sales, advertising,
technology, support, and employees

Series C Funding
Successful startups raising capital for

developing new products, expanding
into new markets or acquiring other
companies

Source: Investopedia

The funds in theff-grid solar sector are mainly raised througiree instruments: Grants, Debt
and Equity

Grants

Grant instruments araon-payable funds, products or serviceghich are gifted by a government
agency, foundation, corporation, or an individual. Grants are usefuffegrid solar companies
in their early stages of their developmentGrants play a catalytic role in nascentlustry by
accelerating of business models.2020, the globabff-grid industry saw an investment &SD
29 million in grants mostly through Governments and DFis

54 Source: GOGLA
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Figure66: Sources of Grant Financing in Glab&grid Solarindustry

Sources of Grant Funding (2020)
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= Government/ DFI
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Source: GOGLA

Grants are provided to fund specific activities. Grants can come in fognraof window, grants,
resultsbased financing (RBF) and crowdfundirRBF is a popular instrument used in ttfiegrid
sector for market expansion.

Figure67: Types of Grant Instruments

i? Grant Instruments

Grant Window
A grant window awards funds to a company for achieving specific goals. It operates for a set time period,

with a predetermined open and close date.

Result-based Financing
Results-based financing (RBF) provides financing to the companies after they accomplish agreed quota of

results. Governments in both developed and developing countries have used RBF to encourage the uptake
of renewable energy and energy-efficient technologies.

Reward- based Crowdfunding
Reward-based crowdfunding provides funds to a company through an online platform and offers funders a
gifts in exchange for their financial contribution.

Source: Deloitte Analysis
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Grant Window

Grant window is used during thgre-seed and seed phases of the baosss lifecycléo formalize

a proof of concept or to scale up operations. The ticket size for anéhstrument can range
from USD 10,000 USD 1 millior?®> and funding can occur in both hard as well as local currency.
The window is open for a séitne, with predetermined open and close dates. There are grant
windows which run on revolving basis, giving companies the opportunity to apply multiple times.
Grand window facilities can be used to fund activitiesuch asproduct research and
development, marketresearch, capacity building, technical assistance, and development of
regulatory frameworks The Grant facility may include specific restrictions on how the money is
spent.

The grant facility can enable eadyage companies to develop and scale theisibess models.
It has been used extensively in tb#-grid solar industry by companies in the COMESA and TDB
regiors.

The various benefits and challenges of this instrument are:

Table33: Benefits and Challenges of Gravindow

Financing Instrument Benefits Challenges
Grant Window 1 Provide necessary funding to develd 1 Small ticket size to make a substant
sustainable business models impact
I Can be used by eartage companie§  Introduces market distortion by
lacking track record subsidizing certain companies
1 Cost free financing as lack (1 Time consuming and inflexible sour
repayment of funding

Source: Deloitte Analysis

Figure68: Case Study of Grant Window

Case Study: Solarworks!, Mozambique

In May 2017, SolarWorks! received a seed grant from the GSM Association (GSMA) to test machine learning optimization in their SHSs. The
system employed weather forecasting and user data for minimizing system downtime. SolarWorks! aimed to improve customer satisfaction
and reduce energy cost through this technology. The technology was instrumental in increasing SHS sales of the company.

Source: Funding the Sun: New Paradigms for Fina@éfrgrid SolarCompanies by ESMAP, 2020

ResultsBased Financing

ResultsBased FinancingRBf refers to a financing structure in whictpayments made to
companies or customers are tietb certain milestonesor deliverables (for example, kilowatts
installed). They are mostly used to finance companies with seriéduhding. Governments in

both developed and dealoping countries have used RBF to encourage the uptake of renewable
energy technologies. In the SHS market, quotas can be set to trigger financing disbursements

5 Source: Funding the Sun: New Paradigms for Fina@iirgyid Solar Companies by ESMAP, 2020
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based on resultsuch aghe number of SHS installed, the number of households or businesses
electrified etc.

ResultsBased Financing is suitable when high costs prevent companies from entering an
underserved area but there is a need to rapidly provide electricity access to large number of
people in a short span of timEor a Result8ased Finating scheme to be successful, the funders
must have significant capital. The implementers need to be aware of the national guidelines
regarding subsidies which might help in designing the structure of the RBF program. In order to
reach scale, the programight require buyin from the national environment.

The various benefits and challenges of this instrument are:

Table34: Benefits and Challenges of Resbhlised Financing

Financing Instrument Benefits Challenges
Resultbased i Fosters market competition an({ Determining right level can b
Fnancing triggers fast development obff-grid challenging
solar market 1 Can prove to be expensive for fund
1 Flexible source of funding in absence of any cap on incentives
1 Lower risk of fund misusas financial| § Not suitable for earhstage
risk lies with recipient companies who cannot prefinang
delivery of SHS
i Tracking and verificationmay be
daunting

Source: Deloitte Analysis

The ResultBased Financinpas been used in COMESA and TDB courdgtel asKenya
Tanzaniaand Zambia

In Tanzanighe scheme has been used extensively in the healthcare and energy Sdwdrural
Energy Agency has established a number of resalsed financing (RBF) programs to financially
supportmini-grids. REA disbursed USD 500 and USD 600 grants per new connection for a Hydro
mini-grid and a Solar Hybriohini-grid respectively under the Tanzania Energy Development and
Access Expansion Projé€EDAP) administered by the World Bank in FY 15.

In Zambia, RBF reverse auction scheme was used to fund energy providers. Bidders with lowest
value of subsidy to scale their operations received financing through RBF grants. Through RBF
mechanism, 4 firm&aving different business lines like SHS, mgnds, bioenergy and solar
cooking products leveraged RBF mechanism to provide variety of energy services to the
population.5®

56 Source: Designing Public Funding Mechanisms in thgridfSolar Sector, 2022
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Figure69: Case Study of Results Bak@thncing

Case Study: Kenya Off-grid Solar Access Project (KOSAP)

KOSAP is a World Bank-funded project operated by the Kenyan government which intends to improve power availability in Kenya's
underserved regions through Off-grid solar products and solar Mini-grids. Project included a $42 million Off-grid solar financing component,
which had a $12 million RBF facility. The Kenyan government selected SNV and SunFunder as implementation partners.

The financing facility provides corporations with financial incentives for electrifying unserved counties. Counties are partitioned into service
territories and tenders are held for each service territory. Companies bid on a finance amount per household that they estimate will be
needed to electrify the household and a sales objective that they believe can be met. Companies with the smallest finance requirements win
if they meet eligibility conditions and have a demonstrated track record.

Source: Funding the Sun: New Paradigms for Finafffrgyid SolarCompanies by ESMAP, 2020

Rewardbased Crowdfunding

In rewardbased crowdfunding, a company raises funds through an online platform and offers
funders agift as a goodwill gesture in acknowledgment of their financial contribution. It is mainly

used in to raisere-seed to seed fundingTheticket sizefor such grants may range frotdSD

5000 ¢ USD 500,000’ This instrument formalizes the fundraising process from family and
friends. The off-grid companiessuch aKenya Green Supply, EcoCharcoal and Kitui Industries

have used MChangaa Keny#ased donation mwdfunding platform, to raise eardgtage seed

capital.

The various benefits and challenges of this instrument are:

Table35: Benefits and Challenges of Rewaased Crowdfunding

Financing Instrument

Rewardbased
Crowdfunding

Benefits

1 Builds product awareness and attrag
talent

1 Faster than applying for a graf
window

1 Light on due diligence

Challenges

il

Entrepreneurs  lacking  suitabl
networks, technical and marketin
sophistication unable to tap thi
source

Difficult to find right platform fit due
to currency and functionality issues

Source: Deloitte Analysis

57 Source: Funding the Sun: New Paradigms for Fina@iirgyid Solar Companies by ESMAP, 2020

© 2022 Deloitte Touche Tohmatsu India LLP

Page |98



Needs andMarket assessment @dff-grid Renewable Energy in the COMESA and TDB region

Figure70: Case Study of Reward Based Crowdfunding

Case Study: Gravity Light Kenya

GravityLight is a low-cost, kinetic-energy-powered light whose designers launched a $55,000 reward-based crowdfunding campaign in
2013, The gifts offered were proportional to the amount of money raised by campaign backers. Gifts ranged from a “thank you” on the
GravityLight website to the light itself. On the Indiegogo site, the campaign raised $400,000 in 40 days (727% of its goal) which allowed the
company to pilot the product in 26 countries.

In 2015, the company launched a second reward-based crowdfunding campaign on Indiegogo and raised an additional $400,000 (128% of
its goal), which it utilized to conduct a commercial pilot in Kenya. In June 2018, GravityLight began their third Indiegogo campaign and raised
$115,000 (147% of the goal).

Source: Funding the Sun: New Paradigms for Finafffrgyid SolarCompanies by ESMAP, 2020

Grant Financing in COMESA and TDB region
Grant support has been used extensivelydfi¢grid entities operating in COMESA and TDB in
regiors.

Figure71: Grant Financing from Official Donors for Stdafated Grids and Standalone Systems in 2019

Grants from Official Donors for Solar Isolated Grids and
Standalone Systems in 2019 ('000 USD)
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Source: OECD Creditor Reporting System

' & LISNJ h9/ 5Qa / NB Ruanisia Wds theShighebtliekigleRt of{ giadtsifeéd|af >
isolated grids andstandalone systemsin the COMESA and TDB region in 2019. DRC, Uganda,
Zimbabwe and Kenya were other countries who received substantial grant funding in the region.
Grant support fronShell Foundation, USAID, DFID, USADF, AFD, A&fpiayed a key role in
facilitating market entry obff-grid players.
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Figure72: Grant Financing in COMESA and TDB countries

Source:RENA

The countries in the COMESA and TDB ragian tap the below DFIs, NGOs, Strategic Investors

for grant funding in theoff-grid sector:

Table36: Potential Sources of Grant Financing in COMESA and TDB region

Investor Investor Type Fund Manager Ticket Size Countries Eligible
Alphamundi Foundation/ NGQ AlphaMundi 5,000 - 50,000| Kenya, Rwanda, Tanzan
Foundation Foundation (USD) Uganda and Zambia
Beyond the Grid Development Nordic > 1,000,000 (EUR)| Mozambique, Uganda an
Fund for Africa | Finance Environment Zambia
Institution Finance
Corporation
(NEFCO)
DOEN Foundation/ NGQ Stichting  DOEN| 200,000 - 500,000| Ethiopia, Kenya, Rwand
Foundation DOEN Foundation | (EUR) Tanzania and Uganda
EDP Access t| Strategic Investor Energias dg 50,000 - 200,000| Burundi, Comoros, Djibout
Energy CSR Fur Portugal (EDP) (EUR) Eritrea, Ethiopia, Kenyg
Madagascar, Malawi
Mozambique, Rwanda

Somalia, South Sudan, Sudg
Tanzania, Uganda, Zamb
Zimbabwe
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