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FOREWORD

This new report, Taking the Pulse: Understanding Ener-
gy Access Market Needs in Five High-Impact Countries,
provides a pathway to elevate financing support for en-
terprises delivering decentralized renewable energy and
clean cooking fuels and technologies to vulnerable popu-
lations in Asia and Africa.

The report findings are specifically geared for government
leaders, donors, development finance players and energy
access enterprises that all play critical roles in accelerating
access to electricity and clean cooking—two cornerstone
priorities of the globally agreed Sustainable Development
Goals.

Our findings are especially relevant for countries in Asia
and Sub-Saharan Africa, which have significant energy
access gaps and promising opportunities to close those
gaps more quickly and at less cost by boosting financing
support to decentralized energy access providers. We of-

fer specific recommendations on what’s needed.

While many studies have estimated amounts of invest-
ment needed to meet energy access goals, none have
attempted to systematically capture what developing
countries are committing to on energy access and, most
importantly, how much is going to decentralized energy
access solutions.

This report is part of a unique and broader research effort

by Sustainable Energy for All, the World Bank, the African
Development Bank, Climate Policy Initiative, E3 Analytics
and Practical Action Consulting, that for the first time be-
gins to answer these critical questions.

This report, by Practical Action Consulting and E3 Analy-
tics, presents much-needed evidence on how enterprises
delivering access to electricity and clean cooking are
being financed in five countries — Bangladesh, Ethiopia,
Kenya, Myanmar and Nigeria. These countries represent
five highly different energy access markets from the 20
high-impact countries whose effort to increase access to
electricity and clean cooking can make the biggest diffe-
rence on a global scale. Each offers unique lessons for
increasing finance flows to Tiers 1-3 access solutions, as
set out in the World Bank’s Multi-Tier Framework—speci-
fically, improved cookstoves, cleaner fuels, solar lanterns,
solar home systems and lower capacity solar mini grids.

The report’s biggest takeaway is that overall finance flows
are way too low and that enterprises themselves, while still
growing and sometimes thriving, face complex financing
challenges that differ widely from country to country, with
varying levels of debt, equity and grant funding needs.

Despite declining production costs and improved reliabi-
lity of decentralized solar, finance flows to enterprises in
this sector are a fraction of what is needed to scale their
businesses exponentially, especially to serve rural areas
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where demand for their products is greatest. We offer
specific recommendations for elevating finance levels,
including steps that will make it easier for enterprises to

access capital more readily and at reasonable costs.

In the case of clean cooking, the challenges are far big-
ger, with enterprises being effectively starved of finance.
Fixing this financing gap will require significantly more
attention from governments, donors, customers, NGOs
and investors who will need to coalesce around bolder
market-based solutions. The report also takes a first effort
at assessing the overall cost requirements for advancing
to cleaner fuels, including LPG, ethanol and natural gas,
presenting estimates on finance flows that will be needed
from consumers, governments and the private sector.

Our research comes at a critical juncture in achieving — or
falling short — on global energy access goals. We have just
13 years left to achieve universal access to affordable, re-
liable, sustainable and modern energy by 2030. Yet, based
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on the latest 2017 Global Tracking Framework data, just
over one billion people globally still lack access to electri-
city and three billion lack access to clean cooking. A big
segment of these populations is in the five countries we
targeted.

These numbers are astounding and unacceptable. Lacking
access to electricity means food cannot be refrigerated,
vaccines cannot be kept safe and school children cannot
do homework at night. Similarly, indoor cooking pollution
from burning charcoal, wood and other fuels kills millions
every year, while depleting already diminished forest co-
ver. There is a larger economic toll, too. Countries that
leave these populations behind undermine long-term
economic development as well as national security.

We can and must do better to accelerate energy access
progress. We hope this report guides its readers on the
pathways for doing so.

JANE OLGA EBINGER

Policy Director,
Sustainable Energy for All

PAUL SMITH LOMAS
CEO,
Practical Action
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EXECUTIVE SUMMARY

Some 1.06 billion people lack access to electricity and
3.04 billion lack access to clean cooking technologies wor-
Idwide (IEA and World Bank, 2017). Delivering modern
energy services to all citizens by 2030 is a key Sustainable
Development Goal agreed by the United Nations." Achie-
ving it requires major shifts in how financing is provided to
enterprises supplying decentralized energy services and a
systemic change in global financial mechanisms suppor-
ting the sector. This report provides a first-of-a-kind ana-
lysis of key unmet financing needs and discusses the bar-
riers that need to be addressed so that private enterprises
can deliver energy access solutions at an exponentially

larger scale.

Based on nearly 100 in-depth interviews with senior-le-
vel officials from enterprises, non-governmental orga-
nizations (NGOs) and development finance institutions
(DFls) working in energy access—combined with econo-
mic and financial data from each country—this study illus-
trates how enterprises delivering access to electricity and
clean cooking are being financed in Bangladesh, Ethio-
pia, Kenya, Myanmar and Nigeria. These countries repre-
sent five highly different energy access markets across
Sub-Saharan Africa and Asia. They also belong to the 20
high-impact countries whose efforts to increase access
to electricity and clean cooking can make the most diffe-
rence on a global scale (IEA and World Bank, 2015).

Each country analysis presented offers unique lessons for
increasing the flow of finance to the energy access sector.
The core of the analysis focuses on energy access solu-
tions found in Tiers 1-3, which include improved wood
and charcoal cookstoves in the cooking sector, as well as
solar lanterns, solar home systems (SHS) and lower capa-
city mini-grids in the electricity sector (Bhatia and Ange-
lou, 2015). Insights are presented on: enterprises’ current
financing structures; their reliance on debt, equity and
grants; the main barriers they face to scaling-up; and the
volume and composition of finance needed to reach na-
tional energy access targets.

The energy access sectors in the five surveyed countries
are highly complex, with most enterprises operating on
thin margins in high-risk environments with few protections
against downside risks; whether economic, environmen-
tal (e.g., droughts) or political. Despite these headwinds,
many enterprises are not only operational—numerous en-
terprises are growing and some are even thriving.

Due to declining production costs and improved reliability
of decentralized technologies and appliances—as well as
better customer analytics, growing consumer finance, and
increasing government recognition of the potential for
decentralized electricity and clean cooking solutions—the
prospects for achieving a market-driven scale-up of these

energy access solutions are stronger than ever.

" In September 2015, world leaders agreed on 17 Sustainable Development Goals (SDGs). SDG 7 calls for secure access to affordable, reliable, sustainable and modern

energy for all by 2030.
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THE COSTS OF ACHIEVING NATIONAL
ENERGY ACCESS TARGETS

In 2013-14, annual average financing in the 20 high-im-
pact countries for electricity and clean cooking was $19.4
billion for electricity access and $32 million for residential
clean cooking (SEforALL, CPI and the World Bank, 2017).
Current flows remain a very small fraction of what is ultima-
tely needed to achieve universal energy access, including
in the five countries surveyed in this report. This report
shows that to reach national targets for Tiers 1-3 energy
access in the five countries surveyed, annual finance needs
are estimated at approximately $3.97 billion.

The cost of achieving government targets for electricity
access is highly dependent on the targeted Tier of access
(Table ES.1). Per the World Bank’s Access Investment Mo-
del (AIM), the per-household cost of providing Tier 1 elec-
tricity access is roughly 50 times less expensive than higher
service Tier 5 access (World Bank, 2017a). And although
Tier 1-3 access does not provide electricity supply around

the clock as fully or reliably as higher Tiers, it can trigger
significant development gains in terms of public health,
education, gender equality, business opportunity and ove-
rall human wellbeing.

In the clean cooking sector, the gap between needs and
actual supply of finance for meeting national targets is
even more substantial. Across the four countries for which
cost estimates have been conducted (Bangladesh, Ethio-
pia, Kenya, Nigeria),? the total estimated costs of mee-
ting clean cooking targets—including both technology
and fuels—stands at $18.44 billion per year through 2030.
Current annual spending for residential clean cooking
across the 20 high-impact countries stood at a mere $32
million, indicating how large the financing gap in the clean
cooking sector is (SEforALL, CPI and the World Bank,
2017).

While unmet financing needs to achieve universal energy
access are enormous, they do not seem insurmountable

when compared with each country’s GDP.

Table EST - Cumulative cost of meeting government energy access targets ($, billion, 2017-30) - Annual cost as a

percentage of GDP in brackets

Tiers 1-3 Tiers 1-3 Tiers 4-5

Country GDP ($ billion) Electricity ($ billion) Cooking ($ billion) Cooking ($ billion)
6.11 20.93 55.13
Bangladesh 221 (0.20%) (0.68%) (1.78%)
L 13.78 24.94 30.43
Ethiopia 72 (1.37%) (2.47%) (3.02%)
Kenya 71 1 o U
y (1.51%) (1.16%) (1.78%)
2.21 7.91 13.64
Myanmar 67 (0.24%) (0.84%) (1.46%)
. . 18.44 31.26 66.23
Nigeria 405 (0.33%) (0.55%) (1.17%)

2 In Myanmar, no clean cooking enterprises were identified for inclusion in the surveys.
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Table ES.2 provides an overview of the costs per capita
from two perspectives, based on average annual commit-
ments between 2013-15 (SEforALL, CPI and the World
Bank, 2017) and on estimates of annual future cost require-
ments to meet national targets, based on 2014 population
numbers. These numbers show the significant per capita
spend increases required to achieve-and maintain-natio-
nal clean cooking access targets in each country surveyed.
It should be noted that the in-country surveys may not
capture all finance flowing, especially from untracked or
informal market segments, and this is therefore indicative

of the scale of the market gap but not definitive.

The differences in per capita costs are caused by a range
of factors—including by the total access gap—as well as
by differences in the country-specific targets in terms of
the share of the population that will achieve access under
each Tier. Note that the bulk of the analysis included in
this report is based on the cost per household and that
the number of inhabitants per household ranges from 4.4
to 5.1 in the countries surveyed.

Table ES2 - Estimated costs of meeting electricity and clean cooking targets, per capita

Estimated annual

Estimated annual
costs of meeting
clean cooking targets,

Average annual finance
commitments for
electricity (Tiers 1-5),

costs of meeting
electricity targets (Tiers
1 - 3 only), per capita

Average annual finance
commitments for clean
cooking, per capita,

including both
technologies and fuels
per capita through

Country per capita, 2013-15* ($) | through 2030 ($) 2013-15* ($) 2030 (%)

Bangladesh 33 2.34 >0.1 33.76
Ethiopia 13 7.12 0.12 39.79
Kenya 24 16.37 0.15 29.00

* Data sourced from SEforALL, CPI and the World Bank (2017).

Due to data gaps in determining appropriate average va-
lues for the costs of achieving Tiers 4 and 5 of electricity
access that would reflect country-specific factors such as
grid extension costs, population density, national fuel mix,
etc., the totals for the cost of Tiers 4 and 5 of electricity
access have not been included here.

While the total investment requirements are large, it
must be underscored that investors respond to oppor-
tunities, not to funding needs. A critical challenge in the
energy sector is therefore to convert the energy access
challenge—for both electricity and clean cooking—into
investable opportunities. Table ES.3 highlights some of

the key features and challenges that will factor into seizing
these opportunities.

This research took a rather novel approach to estimate the
shares of debt, equity and grants (D:E:G) that would be
needed for enterprises focused on Tier 1- 3 energy access
in each of the five countries surveyed for the electricity
and clean cooking sectors. The objective of this approach
was to present an indication of the type of financing nee-
ded by these types of enterprises to inform governments,
donors, investors and other stakeholders on the nature of
the finance instruments and structures that will be neces-
sary to close the energy access gap (Figure ES.1 and ES.2).
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Table ES3 - Key market features and enterprise challenges

Country Key market features and enterprise challenges

Bangladesh

sector.

e Low-cost debt financing provided by IDCOL (priced at 6-9 percent and offered in local currency)
widely used by energy access enterprises.

e Only market with significant shares of debt in enterprises’ capital structure.

® Many large and highly diversified companies active in many different parts of the energy access

Ethiopia e Comparatively small and under-developed energy access market.

e Primarily equity financed.

e Lack of local debt available to small and medium enterprises.
e Lack of a functioning foreign exchange market remains a major barrier.

Kenya ¢ One of the most dynamic countries in the world for energy access and PAYGO solar markets; active

mobile money market.

e Primarily equity financed. Equity often the founder’s own funds combined with additional equity
from friends and relatives; international investors, funds and foundations playing a growing role.
e Lack of local debt and local currency financing available to small and medium enterprises.

Myanmar

e Comparatively small and under-developed energy access market.

e Primarily donor financed with small shares of corporate equity.

e Planning heavily weighted toward Tiers 4-5.

e Small clean cooking sector, despite the large need for clean cooking.

Nigeria e Large and complex energy access market with many players, but comparatively few investors.

e Primarily owner equity financed. Virtually no equity from friends and relatives.
e Large recent negative impact of economic downturn and currency fluctuations.

MAIN FINANCE BARRIERS FOR ENERGY
ACCESS

Lenders’ high collateral requirements remain a powerful
barrier for small and medium enterprises (SMEs) in energy
access enterprises trying to obtain finance. This factor was

highlighted by respondents in all five countries surveyed.

Currency issues remain problematic in many countries.
Fluctuations in exchange rates lead to unpredictability
in the unit cost for imported equipment and associated
costs that are incurred in US dollars (USD). This volatility
makes it all-but-impossible to offer stable, predictable pri-
cing for customers and has significant negative impacts

on customers’ own ability to pay.
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In Ethiopia, the central banking restriction on access to
foreign currency, specifically USD, further restricts compa-
nies from importing sufficient quantities of products, as
these are usually priced in USD. Such delays have direct
and sizeable impacts on enterprises’ ability to meet cus-
tomers’ needs continuously throughout the year.

In addition, it is notable that access to finance remains
much harder for female than for male entrepreneurs
across all surveyed countries, for both cooking and elec-
tricity access enterprises.

Although several important commonalities could be
found—such as the need for working capital, better access
to foreign exchange, as well as the crucial importance of
mobile money for reducing customer acquisition and loan



Figure ES1 - Total estimated cost and D:E:G shares to achieve national targets for Tiers 1-3 of electricity access ($, bil-

lion, 2017-30)
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Figure ES2 - Total estimated cost and D:E:G shares to achieve Tiers 1-3 of national clean cooking targets, including both

technology and fuel costs ($, billion, 2017-30)
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Note: due to the inability to secure interviews from cooking sector enterprises in Myanmar, no D:E:G ratio data was gathered. As a result, Myanmar has been
left out of the cooking cost estimate. The cost of meeting Tiers 1-3 cooking access in Myanmar is estimated at $7.91 billion, including both fuel and cookstoves.
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collection costs—each individual market differed marke-
dly from the other. In Kenya, for example, private inter-
national equity from impact and venture capital investors
plays a significant role, while this remains a comparatively
small part of the market in the other countries surveyed.
In Myanmar and Bangladesh, very little private capital was
identified from international investors, with most funds
coming from development finance institutions, govern-
ment-backed infrastructure or development agencies.

ELECTRICITY

At the heart of improving the energy access sector’s “in-
vestability” is the creation of strong enabling environ-
ments—particularly in the energy, investment and banking
sectors—through the establishment of effective and trans-
parent rules. Given the levels of debt, equity and grants
estimated across the five countries for electricity and
clean cooking access, it is imperative that governments,
donors, investors, development finance institutions, the
private sector and civil society organizations collaborate.
Actions across the national policy and regulatory system
in the energy, banking, investment and trade arenas must
be looked at holistically to accelerate needed finance
flows. Clear policy and consistent government planning
about grid extension and mini-grid development remain
critical to provide more certainty for enterprises, as well as
donors and NGOs.

The solar lantern product market is mature, highly compe-
titive, increasingly global in nature and a key part of achie-
ving energy access gains in all five markets surveyed. Solar
lanterns remain the most widely used and affordable solu-
tion available for Tier 1 electricity access, undercutting ke-
rosene, torches and candles for basic household lighting
needs. Solar lantern enterprises face challenges, however,
in accessing working capital and consumer finance. The
working capital need is frequently exacerbated by issues
surrounding foreign exchange markets, currency volatility,
import duties and VAT regimes. Significant energy access
gains could be achieved by simplifying import procedures
and tariffs, reducing or eliminating value-added taxes and
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introducing dedicated working capital facilities for enter-
prises working in this field, as well as by improving their

access to foreign currency.

The rise of pay-as-you-go (PAYGO) companies in the SHS
market signals a major shift from prior business models.
PAYGO companies can provide reliable, affordable elec-
tricity access at a fraction of the upfront cost of traditional
grid extension and often in a fraction of the time. In Kenya,
the combination of sophisticated real-time analytics, large
networks of on-the-ground sales representatives, cus-
tomized consumer finance solutions and the spread of
mobile money has proved to be a powerful combination
that is helping make significant gains in electricity access.
While the other four countries surveyed show varying le-
vels of adaption and replication of the PAYGO business
model, none is nearly as advanced in this regard as Kenya,
which remains a market leader. The latter's success was
contingent on a range of factors, including policy clarity,
a well-developed financial sector, an active mobile mo-
ney market, ready access to foreign exchange, a relatively
stable currency and simplified import procedures.

The interviews revealed that it is not uncommon for enter-
prises delivering energy access products and services to
also be active in other sectors, including manufacturing,
retail, construction and advisory services. Among those in-
terviewed in Bangladesh, many enterprises derive a signi-
ficant portion of their sales from non-energy access activi-
ties. Similarly, several PAYGO companies in East Africa are
diversifying their operations. As a growing number of en-
terprises begin to understand the power of marketing new
products and services to existing customers, they are buil-
ding on continuing customer relationships—and in some
cases, credit histories—to sell appliances and productive
use technologies, such as pumps and refrigeration, as well
as residential and commercial cooking solutions. This di-
versification can create a stronger customer base, better
cash flow, wider business networks and greater adaptabi-
lity to changing market needs. In addition, spreading high
customer acquisition costs over a larger total volume of
receivables can strengthen the business case for opera-



ting in rural and remote regions where the financial return
on investment is often thin or even negative due to high
transaction costs and low per-customer sales volume.

The mini-grids sector as a whole is currently not consi-
dered as “bankable” as the solar lantern or SHS market
segments. There are several reasons for this, including: 1)
a lack of mini-grid developers that have demonstrated a
commercially viable and scalable model of mini-grid de-
velopment; 2) solar lanterns and SHS operate under com-
paratively few regulatory constraints critical to profitability,
such as pricing; and 3) most mini-grids effectively com-
pete with grid-based power either directly or indirectly in
terms of price, quantity and quality of service. Since na-
tional tariffs are often subsidized, it can be extremely dif-
ficult for mini-grid projects to achieve profitability, forcing
them to rely heavily on grants or government subsidies.
Combined with a host of political and regulatory risks sur-
rounding issues such as the introduction of fixed tariffs or
the extension of the national grid, mini-grids continue to
be less attractive to commercial investors. However, the
development of new regulatory frameworks and suppor-
ting policies— such as those recently announced in Nige-
ria—could galvanize interest and reduce investment risks
in this market segment.

CLEAN COOKING

A small number of surveyed companies providing clean
cooking solutions, mainly in Kenya and Nigeria, were ma-
king profits. A critical factor to this success was ensuring
customers had easy access to finance, since the price of
most improved cookstoves on the market sits just above
what consumers are willing (or able) to pay in cash. As the
use of small-scale consumer finance in the cooking sector
becomes more common, the sector's commercial viability

can be expected to improve.

Despite its urgency and the significant health and deve-

lopment gains it can bring, the cooking sector continues

to receive far too little attention and finance. Strikingly,
none of the major development finance institutions inter-
viewed in Myanmar reported cooking as a priority, even
though approximately 50 million people remain without
access to clean cooking (EMC, 2015).

Including the costs of fuel is critical to properly assessing
the clean cooking market. An asset-based approach to
calculating the cost of energy access works relatively well
for the electricity sector, particularly for Tiers 1-3. This is
the basis upon which projections of the investment needs
to achieve universal clean energy access are often based.
However, this approach is insufficient to calculate the to-
tal costs of achieving clean cooking, largely because most
of the costs of clean cooking fuels and technologies are
found in the fuels, not in the stoves. On a lifecycle ba-
sis, for most basic stoves on the market that range from
$20 - $60 per stove, the cost of the stove is less than five
percent of the total amount that a household will spend
on clean cooking fuels and technologies through 2030 in
the four countries surveyed for clean cooking. As such, the
analysis used for the cooking sector considers the fuels
and the costs of the stove. While this results in larger ab-
solute numbers, it provides a more holistic picture of the
size of the cooking market.

There is tremendous potential to support the emergence
of diversified cooking sector enterprises that can provi-
de partially or fully, vertically integrated solutions to the
challenges facing the sector. Much of the clean cooking
discourse focuses on the supply of advanced cook sto-
ves, whereas the overwhelming majority of revenues in
the sector rests with the supply of fuel (e.g., charcoal,
kerosene, lignite, liquefied petroleum gas (LPG)). Suppor-
ting clean cooking enterprises could involve the expan-
sion of enterprise and consumer finance as well as larger
investments in the infrastructure required for expanded
supply of cleaner fuels such as LPG, ethanol and natu-
ral gas. Some businesses in Bangladesh and Kenya are
already diversifying to offer cleaner cooking alternatives
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and more can be expected to do so in the years ahead,
particularly when assisted by effective policies and access
to adequate funding.

The clean cooking sector requires significantly more at-
tention from governments, donors, customers, NGOs
and private investors. The finance needs for the cooking
sector—when fuel supply costs are factored in—are signi-
ficant. In Bangladesh, Ethiopia, Kenya and Nigeria, the
cumulative costs of meeting government targets for the
cooking sector (Tiers 1-5) by 2030 are estimated to be in
the order of $258.2 billion. Through 2030, over 95 percent
of the sector is found not in the stoves, but in the fuels in
these four countries.

Greater investment is needed to raise awareness across all
stakeholders of the health, productivity and deforestation
impacts of current cooking technologies and high-pollu-
ting fuels and practices, as well as of the value proposition
of saving time and money by switching to cleaner stoves
and fuels. It is often difficult for consumers to appreciate
the significant impacts that higher efficiency stoves can
bring in terms of both time and money; more is needed
to make these benefits clear, intuitive and actionable
for consumers, particularly those at the lower-income

quintiles.
FINANCING FOR ENERGY ACCESS

Enterprises providing Tiers 1 to 3 electricity access were
largely financed via corporate equity (i.e., own funds) and/
or grants. Project equity was rarely used by enterprises
beyond funding specific productive use projects such as
solar-powered pumps. This is a sharp distinction to the
financing of larger-scale electrification projects, including
grid-connected renewables—that are flowing via project
debt and project equity—and is reflected in the estimates

of future equity needs.

Private-sector enterprises active in the energy access sec-
tor in Ethiopia, Kenya, Myanmar and Nigeria remain pri-
marily equity financed, with Bangladesh being a notable
exception.* However, energy access enterprises see their
reliance on debt financing increasing in the years ahead
and understand debt will be necessary to scale. This
stands in stark contrast to the almost complete lack of
debt, particularly local currency debt, available to them.
Bangladesh was the only country surveyed where debt fi-
nance was common and widespread for SMEs working in
the energy access sector. The Infrastructure Development
Company Ltd (IDCOL) of Bangladesh has been providing
the readily available and reasonably priced local currency
debt, with the result of Bangladesh’s several energy access
enterprises serving hundreds of thousands of customers
and reporting annual sales from this sector exceeding $10
million in 2013-14 and 2015-16. Bangladesh therefore
provides one clear example of how greater volumes of
debt can be made available to enterprises in the energy
access sector.

And vyet, across the remaining four countries surveyed,
lenders remain unwilling to offer loans to enterprises in
the sector, with few exceptions, thus presenting significant
financing challenges for those servicing the Tier 1-3 ener-
gy access markets. While longer company track records
combined with improved analytics and customer data is
likely to improve the willingness of banks to lend, loan
requirements remain too onerous for most enterprises,
particularly local ones. While there is no easy solution
for adjusting loan requirements, a softening of lending
standards and the admissibility of a wider range of assets
(including customer receivables) as factors in the loan
evaluation process, could help accelerate local currency
lending and improve the availability of local currency debt
through demonstrating the “bankability” of local energy
enterprises.

3 It should be noted that some of Kenya's larger PAYGO companies that have attracted external financing either declined to take part in the surveys or declined to share key
financial information that may have revealed a different pattern, as well as resulted in different Debt:Equity:Grant (D:E:G) ratios for the sector as a whole. In other countries
surveyed, it was primarily corporate equity reinvested into the company. In Myanmar and Nigeria, by contrast, virtually no equity from friends and relatives was registered

at all, with equity coming directly from proprietors.
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Enterprises require: targeted market support mechanisms
such as local currency financing or other means to address
extreme currency fluctuations; access to consumer finance
to help boost the affordability of products and take consu-
mer loans off companies’ balance sheets; and, dedicated

working capital facilities to help enterprises scale.

Energy access transactions face high transaction costs.
However, the pool of potential funders and investors is
constrained by small transactions sizes. This basic pro-
blem requires urgent attention if finance is to flow at scale.
Several interviewees suggested that transactions on the
order of $30-100 million were necessary to bring in larger
lenders and investors.

Governments should be assisted in creating enabling en-
vironments for energy access businesses operations and
investments, including a stable policy environment, light-
touch regulatory conditions and supportive conditions for
the mobile money sector, as well as business, accounting
and management training for local energy access enter-

prises.

In markets that are generally functioning and scaling well,
grant and other donor funds have a significantly greater
potential to be disruptive, even transformative. However,
donor funds can also be distortive, can crowd out private
sector activity, and are often insufficiently targeted. As en-
ergy access markets mature, donor funds should be targe-

ted towards households at the lower quintiles of income
to provide affordable, reliable and sustainable energy for
those facing the highest relative cost of energy services.

Expectations regarding enterprises’ future reliance on
grants were mixed. In some countries, such as Myan-
mar and Nigeria, the expectation was that grant reliance
would remain a critical part of their business model in
the years to come. In comparably advanced markets like
Kenya, grant funds were seen more sceptically; some en-
terprises lamented the lengthy application processes and
reporting requirements, while others (particularly locally
owned companies) expressed concern that grants could
jeopardize customers’ perceptions of them as a commer-
cial company.

To achieve profitability, several surveyed companies were
targeting urban and peri-urban areas, where the costs of
sales, customer acquisition and maintaining distribution
networks were considerably lower, leaving many hard-
to-reach areas underserved. This is particularly the case
in Kenya and Nigeria. Achieving universal energy access
will require dedicated donors, DFls and impact funds to
target households at the lower quintiles of income or in
very remote areas. This can help ensure that public funds
are not distorting market activity that is already being met
profitably by private-sector actors, but rather supporting
enterprises in their efforts to serve the hardest-to-reach
households.
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ABBREVIATIONS
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% Percent

$ US Dollar

ADB Asian Development Bank

AIM Access Investment Model

ARE Alliance for Rural Electrification

BIFFL Bangladesh Infrastructure Finance Fund Limited
BLEENS Biogas, LPG, ethanol, electricity, natural gas and solar
Bn Billion

BNEF Bloomberg New Energy Finance

CAPEX Capital expenditure

CEO Chief Executive Officer

CFO Chief Financial Officer

CPI Climate Policy Initiative

DBE Development Bank of Ethiopia

D:E:G Debt: Equity: Grant

DESCO Distributed Energy Services Company

DFI Development Finance Institutions

DFID Department of International Development

DRD Department of Rural Development

FiT Feed-in tariff

FOREX Foreign exchange

GACC Global Alliance for Clean Cookstoves

GENSET Diesel and/ or electric generator

GERES Energies Renouvelables, Environment et Solidarités
Glz Deutsche Gesellschaft fir Internationale Zusammenarbeit
GOGLA Global Off-Grid Lighting Association
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GPOBA Global Partnership on Output-Based Aid
HH Household
ICS Improved Cook Stoves
IDCOL Infrastructure Development Company Ltd
lIED International Institute for Environment and Development
IRENA International Renewable Energy Agency
ISO International Standards Organization
JICA Japan International Cooperation Agency
KOSAP Kenya Off Grid Solar Access Programme
kW Kilowatt
kWh Kilowatt hour
KSh Kenyan Shilling
LPG Liquefied Petroleum Gas
MFI Microfinance Institutions
MOWIE Ministry of Water, Irrigation and Energy in Ethiopia
MTF Multi-Tier Framework
NCC Nigerian Communications Commission
NEP National Electrification Plan
NGO Non-governmental organization
OPIC Overseas Private Investment Corporation
p.a. Per annum
PAYGO Pay-as-you-go
PV Photovoltaics
R&D Research and development
SACCOs Savings and Credit Cooperative Organizations
SCALE Strengthening improved cookstove access towards a better quality of life and environ-
ment
SEforALL Sustainable Energy for All
SHS Solar home system
SME Small- and Medium-sized Enterprises
USAID United States Agency for International Development
usD US Dollar
W Watt
Wh Watt hour
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GLOSSARY

Absolute energy access gap: the total energy access gap
in terms of inhabitants or households considered after po-
pulation growth. It is assumed that all new citizens being
born through 2030 need energy access. The absolute en-
ergy access gap refers to the current population needing
electricity access plus future population growth.

Borrower: the loan recipient.

Capital structure: refers to the structure of debt and equity
and other funds in a project or company’s overall finan-
cing. For instance, if a company has $800,000 in equity
and $200,000 in debt invested, then it would have a capi-
tal structure that is comprised of 80 percent equity and 20
percent debt (or 80/20).

Cash flows: the revenues generated by a project or ven-
ture.

Collateral requirements: the requirements imposed by
banks and other financial institutions that borrowers de-
monstrate they have assets sufficient to cover the costs of
the loan in the event of default or bankruptcy. Collateral
can include land, cash and other hard assets.

Consumer finance / End-user finance: finance provided
directly or indirectly to consumers that allows them to pay
for their energy access products (lanterns, cook stoves, etc.)
over a period of time (e.g., 30 days, 90 days, 1 year).

Corporate debt: a loan given to an enterprise or company
that is issued primarily based on the credit-worthiness of
the company itself, rather than of any specific individual
project or sector they are active in. In other words, the loan
is given to the company to do what it likes, without condi-
tions attached concerning how the money is spent. Corpo-

rate debt is therefore typically only awarded to companies
with a proven track record of performance.

Credit risk: the possibility that an enterprise or company
cannot pay back its loans or financial commitments in time.
Companies with a higher perceived credit risk typically pay
higher interest rates on their loans, or may fail to obtain
loans altogether.

Debt: debt is typically provided in the form of loans either
to individuals or companies. Providers of debt are conside-
red “lenders,” in contrast to providers of equity, who are
typically considered “investors.” Crucially, debt providers
are generally first (i.e., have priority) in the repayment of
financial obligations.

Equity: private or own funds invested in a specific com-
pany or venture. Generally, equity is more expensive than
debt (i.e., carries a higher interest rate). In many cases, an
equity investment made in a specific company comes with
certain implications, including an ownership share or voting
share commensurate with the amount of equity invested.
Equity investors are sometimes considered “shareholders”
or “sponsors” of the company.

High-impact countries: the 20 countries with the highest
absolute gaps in access to electricity and/or clean fuels and
technologies for cooking measured by population, as iden-
tified in the 2015 Global Tracking Framework (IEA and the
World Bank, 2015). For electricity access the countries are:
Afghanistan, Angola, Bangladesh, Burkina Faso, Congo
(DR), Ethiopia, India, Kenya, Korea (DPR), Madagascar,
Malawi, Mozambique, Myanmar, Niger, Nigeria, the Phi-
lippines, Sudan, Tanzania, Uganda and Yemen. For clean
cooking access the countries are: Afghanistan, Bangladesh,
China, Congo (DR), Ethiopia, India, Indonesia, Kenya,
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Korea (DPR), Madagascar, Mozambique, Myanmar, Nepal,
Nigeria, Pakistan, the Philippines, Sudan, Tanzania, Uganda
and Vietnam.

Liquidity: the ability of a company to satisfy its short-term
obligations, either with cash or by rapidly converting some
of its assets (e.g., inventory) into cash. For most enterprises,
having enough liquidity is vital.

Mezzanine finance: a hybrid form of finance that is neither
purely equity nor purely debt, and sits between the two.
Mezzanine finance is typically considered a form of debt
that enables the investor, or sponsor, to convert their in-
vestment into a full equity investment if the company shows
signs of failing. This enables the finance provider to gain
more control over the operations and management of the
company than a traditional loan would allow.

Multi-Tier Framework: to measure the quality of the ener-
gy supply provided, household relevant energy access fi-
nance is allocated to five “Tiers”"—from Tier 1 (“very low le-
vel of access”) to Tier 5 (“very high level of access”), based
on the Multi-Tier Framework developed by the World Bank
and supported by SEforALL.

Own funds / Corporate equity: Used in this report to refer
to the investments made by the owner and the retained
profit held in the company derived from trading.

Pay-as-you-go (PAYGO): an umbrella term that is most
commonly used to refer to the financing or business models
behind small solar products or SHS. However, this umbrella
term can be misleading, as it includes several variations:

¢ Rent-to-Own or Leasing models: where a cus-
tomer purchases a solar product and commits to
make regular (typically monthly) payments over an
agreed period of time. Once the upfront cost of
the system or product is amortized, or paid for, the
ownership over the system or product is typically
transferred fully to the customer.

* Fee-for-Service models: where a customer pays
for access to a system, or product, or mini-grid based
power supply on an “as-needed” basis. When they
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need power, they pay a fee and obtain the service,
either via an SMS payment, a direct cash payment, or
by purchasing a scratch card. In contrast to the rent-
to-own model, the ownership of the system does not
transfer to the customer.

Project debt: a loan or debt instrument issued by a finan-
cial institution to finance a project or venture. In contrast to
corporate debt, project debt is issued based on the track
record of the type of project being financed (i.e., how re-
liable has the repayment history been on projects of this
nature in the past?).

Securitization: refers to a structured finance instrument in
which many loan contracts (including consumer loans for
solar systems, for instance) can be bundled together in pac-
kages and sold on to another investor, institution, or fund.
The revenues (i.e., repayments) derived from those loans
can thereby be packaged into a new financial product, one
that will pay a regular revenue stream over the duration of
the repayment of those loans.

Working capital: Working capital is defined as an enter-
prise’s current assets (cash flows, receivables, etc.) minus
its current liabilities (debts, obligations, etc). It indicates
whether a company has enough short-term capital, or
funds, to cover its short-term obligations. Funds that are
tied up in inventory, for instance, cannot be efficiently used
to pay creditors; this can contribute to a shortage of wor-
king capital. The goal for an enterprise is ultimately to have
adequate working capital to cover the costs of its opera-
tions, as well as to pay short-term debt or obligations (rent,
etc.). Having enough working capital can make the diffe-
rence between a company’s success and its failure. It is par-
ticularly important for enterprises where inventory manage-
ment (i.e., a continuous turn-over in inventory) is core to the
business companies that are heavily invested in fixed assets
(manufacturing, R&D, etc.).

Working capital loan or Working capital facility: The
portion of a loan that a bank or financial institution makes
available to the borrower that is dedicated to enabling the
borrower to finance the cash deficit that emerges between
purchasing or manufacturing a given product, and the col-
lection of cash from the sale of that product.



1. INTRODUCTION

It is commonly accepted that access to finance is a critical
ingredient in the success and growth of businesses. The
energy access market is no different.

This report examines how much and what type of finance
is needed by enterprises in the off-grid energy access
markets of five countries: Bangladesh, Ethiopia, Kenya,
Myanmar and Nigeria. These countries are among the 20
high-impact countries for improving access to electricity
and clean cooking (IEA and World Bank, 2015) and re-
present diverse geographies, economies and sector de-
velopment.

Detailed interviews were conducted in each country with
representatives from enterprises, non-governmental or-
ganizations (NGOs), Development Finance Institutions
(DFls) and parastatal organizations that provide products
or services to the energy access value chain (to view ques-
tionnaires, see Annexes B and C). Company executives
and investors in each country were asked how businesses
are being financed and how finance needs are likely to

change in the future. A distinction was made between the
reliance on debt, equity and grants (D: E: G:), as well as
electricity and clean-cooking market segments.

Building on broadly accepted cost ranges for energy tech-
nologies and fuels, a new scenario-building model was
developed to estimate the volume and type of finance
needed to meet national energy access goals that coun-
tries set for themselves for the year 2030. For example,
Kenya aims to achieve 100 percent access to electricity
and clean cooking (Kenya, 2017) and Nigeria has an 80
percent clean cooking and a 90 percent electrification tar-
get (Nigeria, 2016). The analysis focuses on the full costs
of meeting clean cooking and Tiers 1 — 3 electricity ac-
cess targets, as described by the World Bank’s Multi-Tier
Framework (Bhatia, M. and Angelou, N. 2015).

The methodology is designed to be replicable, so that
progress can be monitored regularly and similar analysis
can be undertaken in additional countries. (See Annex A).

Table 1.1 Overview of enterprises and financial institutions interviewed

Number of financial institutions and

Country Number of enterprises surveyed investors interviewed

Bangladesh 27 2
Ethiopia 17 4
Kenya 16 3
Myanmar 9 4
Nigeria 33 3
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Country-specific forecasts of population growth are in-
cluded in the model and finance assumptions, which
themselves are built on country-specific insights gathered
from interviews. The model considers the cost of access
to clean cooking, lighting and electrification primarily
at the household level. Costs for achieving and maintai-
ning energy access are calculated on a household basis
for each year between now and 2030. Calculations in-
clude country-specific multipliers that reflect company
overheads, such as the cost of marketing, customer acqui-
sition and staffing.

Table 1.2 Cost inputs used in this study

This analysis assumes cost-optimal energy access deve-
lopment, which in all markets surveyed favors the use of
solar-based technologies to meet Tiers 1 — 3 of electricity

access.*

Sector- and technology-specific cost assessments are
based on today’s prices but employ a technology-specific
annual degression value to capture probable future cost
reductions. It is recognized that there are regional diffe-
rences on existing and future costs of technologies; howe-
ver, due to a lack of reliable and comparable cost data for
each surveyed country, uniform values were used.

Cost per household per year (in $) for maintaining the Ter $5.00

specified Tier of electricity access in 2017 (IRENA 2017, Tier 2 $95.72

BNEF 2016, Sendea 2017a, 2017b)
Tier 3 $224.02
Tier 4 n.a.
Tier 5 n.a.

Cost per household per year (in $) for relying on given clean | ICS wood $103.29

cooking solution through 2030 (World Bank, 2015); includes

cost of cookstove appliances and fuels ICS charcoal $144.71
LPG $237.86
Electric $314.29
Ethanol/methanol $197.43
Biogas $117.86

Applied annual cost decline due to technology cost 2% per year

reductions and economies of scale for Tiers 1 - 3 of the

electricity sector (degression value)

Applied annual decline for the cooking sector 0% per year

Note: for Tiers 1-3 of electricity access, the numbers have been updated to reflect current market prices in 2017, based on Sendea 2017a, 2017b.

4 For cooking, Tiers 1-3 include wood- and charcoal-based solutions. All others (LPG, electricity, ethanol/methanol, as well as biogas) are considered Tiers 4-5.
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A 2 percent annual cost decline is assumed for Tiers 1 -3
of electricity access, but no cost improvement is assumed
for cooking technologies. The primary reason is that al-
though stove and pot technologies are likely to improve
significantly in the years ahead, the future evolution of fuel
prices (whether local firewood, charcoal, ethanol or LPG
prices) remain highly uncertain and are likely to increase
rather than decrease as markets change and population
growth and increasing deforestation rates put further
strain on fuel resources, notably wood and charcoal.

For the country profiles, in some cases (e.g., population
statistics) the numbers are based on the best publicly avai-
lable source for which uniform and reliable numbers were
available for all five countries. In the case of population
numbers, this means that 2014 is used as the base year.

Regarding the costs of achieving national clean cooking
targets, the scenario analyses conducted for this report
differ from many other reports on the cooking sector in
that they explicitly include the costs of fuel, rather than
focusing strictly on the costs of cookstoves. The aggre-
gated values above therefore include both the costs of
fuel (which are based on World Bank, 2015) as well as the
additional cost of cookstove amortized over a five-year
period (resulting in two stove purchases on average). The

exception is biogas, where no replacement is assumed for
the period through 2030 (Annex A provides more informa-
tion on the calculation of cooking costs).

Thus, when considering the total cumulative costs of
achieving and maintaining a given level of access to a Tier
or technology in the cooking sector, the overwhelming
majority of the costs are found in the costs of the fuel. For
wood, charcoal, LPG, ethanol and electricity, the stove
(which is assumed to range from $23-$55 per unit, de-
pending on the technology) represents approximately
2-4 percent of the total costs of meeting and maintai-
ning that Tier of access through 2030, based on the
World Bank’s average cost per household cited above
(World Bank, 2015). For biogas, by contrast, the share
rises significantly, to approximately 58 percent, due to the
high cost of building a household biogas facility (assumed
here to be $950). But because of its low usage cost, bio-
gas compares favorably when lifecycle costs are conside-
red (See Table 1.2).

The country profiles presented in the following sections
outline the results of the surveys and scenario modeling
conducted. A more detailed overview of the approach de-

veloped for this analysis can be found in Annex A.
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2. KENYA COUNTRY

PROFILE

Table 2.1 Key statistics for Kenya

Key statistics

Population (2014) 46.1 million
(World Bank 2017b)

Number of households (2014) 10.5 million

(World Bank 2017b)

Number of inhabitants per 4.4
household (ArcGIS 2016a)

65.4 million
(World Bank 2017b)

Population in 2030

Access to electricity (2014) 36%
(IEA and World Bank,
2017)

Access to clean fuels and 6.2%

technologies for cooking (2014) (IEA and World Bank,
2017)

National access target by 2030 100%

(electricity)

National access target by 2030 100%

(cooking)

2.1. INTRODUCTION

Kenya's energy access market is one of the most advanced
in the developing world. This is due to several factors,
including supportive business regulation, a flourishing
mobile money market, a dynamic financial sector and a
strong entrepreneurial drive. Nevertheless, there are still
approximately 29.5 million Kenyans without reliable ac-
cess to electricity and 43.2 million (93.8 percent of the
population) without access to clean cooking (Table 2.1).

The government of Kenya has developed a SEforALL
Action Agenda® linked to the Kenya 2020 vision (Kenya,
2017). It aims to achieve 100 percent electricity connec-
tivity and 100 percent access to clean cooking by 2030.

Kenya has made considerable progress in delivering off-
grid energy services at Tiers 1-2 through the solar lantern
and solar home system (SHS) markets. Sales in both mar-
ket segments have increased steadily and made Kenya the
largest market in Sub-Saharan Africa, with over 650,000
unit sales in the second half of 2016.¢ In parallel, the na-
tional grid is being extended.

Kenya is one of the most dynamic markets in the world
for the growth of the pay-as-you-go (PAYGO) SHS market.
Introduced by M-Kopa in 2011, this business model gave
access to an entirely new customer base for which distri-
buted electricity solutions were previously unaffordable.
The convergence of several technologies—including im-
proved cell phone coverage—enabled remote monitoring

and activation of solar home systems and facilitated mo-

5

http://www.sedall.org/sites/default/files/Kenya AA_EN_Released.pdf
¢ Sales data from the Global Off-Grid Lighting Association (GOGLA)
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bile payments through the M-Pesa mobile banking sys-
tem.

It is estimated that over 20 million Kenyans currently have
an active mobile money account, which makes frequent
payment of small amounts easy and cheap, allowing loan
repayments from remote locations.

Several other companies have entered the market, brin-
ging innovations to M-Kopa'’s business model, including
the type and size of energy systems, available appliances
and the design of payment plans and ownership models,
as well as options in the duration of the payment term
(usually ranging from 3 to 36 months). It is estimated that
there are already more than 700,000 Kenyan households
that have obtained small SHS through the PAYGO model
(GOGLA 2016).

The Kenyan mini-grid market is not nearly as developed,
despite government and donor enthusiasm. There are
currently fewer than 10 active companies. The govern-
ment has converted several diesel-based mini-grid built
systems. However, the focus has been on attracting a new
generation of developers to the market, including compa-
nies such as Powerhive, Powergen, RVE Sol and Virunga.

The efforts seem to be bearing fruit: Powerhive is currently
planning 100 new 10kW installations that are expected to
be operational within a year.

However, a major obstacle to the growth of the mini-grid
market has been the lack of a clear policy and regulato-
ry environment in which companies can operate. The na-
tional Regulator and the Ministry of Energy are seeking
agreement on an energy bill, which has been ready for ra-
tification since 2015, but decisions are still being made on
a case-by-case basis. Companies are currently given short
operating licenses of 1-3 years, which makes it difficult to
attract the long-term finance necessary for the more capi-
tal intense mini-grids.

Demand erosion through strong competition from na-
tional grid expansion and growing SHS and solar lantern
markets make the mini-grid market segment a tough sell
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for risk-averse investors or for those with only short-to-me-
dium term (e.g., 3-6 years) investment horizons. Conse-
quently, lenders, private investors and impact funds inter-
viewed expressed concerns about the investability of the
mini-grid market segment.

Another important dynamic of the Kenyan market is the
emergence of diversified private for-profit companies
that straddle multiple sectors (See Figure 2.1). Many
companies are also large, with annual revenues between
$100,000 to $10 million (See Figure 2.2). These compa-

nies use long-standing sales and distribution channels to

Figure 2.1 Enterprise type
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Figure 2.2 Enterprise size in terms of revenue derived
from energy access
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Figure 2.3 - International versus local finance

B Local

B [nternational

sell cookstoves, solar lanterns and/or SHS, and have now
begun to diversify into other segments of the energy ac-
cess market. This has made it difficult to draw definitive
insights regarding how companies operating in different
sectors are financed. The more diversified companies be-
come, the harder it gets to attribute their ability to access
bank loans, their cost of capital, their ability to secure lo-
cal currency financing, or any of several other aspects of
financing to an energy market segment or a specific bu-
siness model. This is also the case in Bangladesh where
numerous large diversified players are active.

2.2. FINANCING ENERGY ACCESS

Many companies—particularly in the mini-grid sector—
have international staff at the top of their organizations
and offices, or even their headquarters outside of Kenya.
Several respondents considered this important for being
able to source international funds, both from a proximity
standpoint and regarding the standing and reputation it

gave those players.

In August 2016, the Central Bank of Kenya introduced a
cap on commercial lending rates charged by financial ins-
titutions registered in Kenya, at the base rate, currently
at 10.4 percent, plus 4 percent (Figure 2.4). In effect, lo-
cal bank lending rates are capped at a maximum of 14.5
percent per annum at the time of writing. One conse-
quence of this cap on lending rates is that banks are tur-
ning down a growing number of consumer loan requests:
one large financial institution in Kenya reported having to
reject 7 out of 10 loan applications since the regulations
came into force, versus approximately 4 out of 10 prior.

Figure 2.4 Reported cost of capital in local currency
(2015-16)
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The lending rate cap is also influencing small consumer
loans for energy access, whether for clean cookstoves or
for SHS. This has resulted in both consumers and enter-
prises beginning to look elsewhere for funding, including
to shorter-term (as well as higher-cost) providers of loans.

Other companies—including most of those operating in
the cooking sector—have begun to look at crowd-fun-
ding, international impact investors and foundations to
support their growth needs. Most of those who sourced
finance in international currencies obtained rates of less
than 15 percent (See Figure 2.5).

International funding in the past mostly came from impact
funders such as Acumen or DOB Equity. More recently,
new sources—such as the crowd-funding site Trine—have
been activated.
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Figure 2.5 Reported cost of capital in international
currencies (2015-16)
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The relative stability of the Kenyan Shilling against the
US Dollar over the past 3-5 years has subdued investor
concerns over foreign exchange risk, a factor that has
contributed to the large influx of venture and impact ca-
pital in the last 2-3 years. Several enterprises nevertheless
expressed a greater desire for local currency financing,
particularly local currency debt.

Because international funders request solid data, inves-
ting in measuring and reporting systems and IT was key
for companies, so that they could track progress on sales
and payments. This helped reassure investors on the secu-
rity of their investment.

One local funder invested in creating awareness as a way
of increasing uptake of their consumer loans. A business
development company also underlined the lack of interest
from local financial institutions, as they were more comfor-
table lending to sectors they were familiar with, such as
property and cars, rather than the perceived higher-risk,

decentralized energy sector.

Several international venture capitalists are already co-in-
vesting in energy access companies, often on a syndicated
basis with other finance providers. Most investments from
venture capital firms have thus far been concentrated in
the PAYGO solar sector; mini-grids and cookstoves were
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not believed to provide sufficiently attractive returns. Inte-
restingly, venture capital investors appeared to welcome
the continued reliance on grant funds, as the latter are

considered non-dilutive to equity holders.

Companies with shorter working capital cycles of 12 mon-
ths or less are generally perceived to be less risky than
companies with longer cycles, such as mini-grid develo-
pers.

The reliance on international equity (particularly dollar-de-
nominated venture, foundation, or impact investor equity)
has steadily increased. It is a distinct feature of the PAYGO
market, even if there are now signs of a potential cooling
in the market (GOGLA, 2017).

The interviewed financial sector players pointed out the
need to move to larger-ticket sizes. Deals ranging from
$30 - 100 million were seen to be necessary to get the lar-
ger financial institutions and lenders involved. Some ven-
ture and impact investors only invested in companies with
regional aspirations, because they believe that this scale
would be necessary to move to larger ticket sizes and to
achieve long-term profitability.

Although some of the PAYGO companies are nearing a
point where financing deals on the suggested scale seems
possible, some investors were beginning to express coun-
tervailing concerns about potential over-heating in the
market, excessive implied valuations and misaligned in-

centives.

A related concern remains the high rate at which many of
the PAYGO companies are prioritizing growth over profi-
tability. These concerns will likely continue to rank highly
in investors’ minds for the foreseeable future.

Entities such as the Overseas Private Investment Corpora-
tion (OPIC) have begun to provide local currency debt to
some players in the PAYGO market. Many investors and
enterprises saw this as a welcome development. Also,
some financial institutions such as Lendable have recently

entered the market to provide first loss protection, ano-



ther key concern of some of the larger players in the mar-
ket as they seek to reduce their reliance on equity and
begin securing more debt in their capital structure.

The Kenyan energy access market remains divided
between local and international companies. For local com-
panies, it is still extremely difficult to access international
debt and equity. But the significant premiums charged for
currency risk protection are a barrier even for larger enter-
prises and international lenders.

Many local entrepreneurs (from the cooking and the
electricity sectors) are reluctant to take on equity (local
or international) because they fear the loss of ownership
and control. They prefer growing slowly but maintaining
control, which given the predominance of equity finance,
as discussed below, will likely have important implications
for accelerating energy access.

Retailers generally suffer from the inability of customers
to access finance with which to buy solar systems and
appliances. One manufacturer and distributor had asked
customers what purchases they paid for in cash and which
ones needed credit. It showed that above KSh 1500 ($15),
most customers will need financing.

Microfinance institutions, as well as Savings and Cre-
dit Cooperative Organizations (SACCOs), can provide
finance for households, but this is not yet happening at
scale, largely due to customers’ reluctance to have a pro-
duct from one party and a loan from another. This resulted
in changes in the original business models of suppliers,
who now provide their own credit lines, facing increased
working capital requirements to cover the increased de-
layed cash flows.

2.3. DEBT, EQUITY AND GRANT MIX

The energy access market in Kenya remains heavily re-
liant on owner equity. In 2015-16, roughly two-thirds of
surveyed enterprises financed their business from equity
(Figure 2.6). Of those, all used corporate equity or own
funds (as opposed to project equity or mezzanine finance).
Over a third were also relying on equity from friends and
relatives. This represents a markedly higher share than in
other markets, including neighboring Ethiopia.

Figure 2.6 D:E:G ratio across all enterprises surveyed

(%, weighted average by revenues)

B Debt M Equity B Grant
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Still, a few companies managed to secure investments

from impact investors and similar funds.

The companies interviewed did not include some of the
larger PAYGO SHS companies. Some declined to be inter-
viewed and those who were interviewed did not divulge
financial information on sales and enterprise capital struc-
ture (D:E:G ratios). This reluctance was also found in other
countries surveyed, but was most pronounced in Kenya.
This is likely due to a range of causes, including the grea-
ter maturity and commercial orientation of energy access
companies in Kenya, as well as their comparatively lower
reliance on grant funding (notably in the SHS market seg-
ment).

Had the larger PAYGO players been more prominent in
the sample, it is likely that the portion of debt would be
significantly higher and the grant portion correspondingly
lower. A solar distinction is not provided, as the sample is
not large enough to be representative.

Between 2013-14 and 2015-16, the surveyed companies
increased their reliance on equity, most of which has come
from a reduced reliance on grants. Sixty-one percent of
companies surveyed indicated that they planned to conti-
nue to reduce their reliance on grants in the years ahead.

A noticeable difference in the financing structure exists in
the cooking sector. The proportion of grant funding in this
sector in 2015-16 was 6 percent more than that of the en-

tire energy access market (See Figure 2.7).
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Figure 2.7 D:E:G ratio for enterprises active in the

cooking sector (%, weighted average by revenues)
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Figure 2.8 Barriers obtaining finance for electricity
access enterprises
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2.4. CLEAN COOKING MARKET

Kenya's clean cooking market has lagged significant-
ly behind the electricity market. Per the SEforALL Action
Agenda, nearly 90 percent of Kenyans living in rural com-
munities rely on either wood or charcoal to meet their
cooking needs, rather than improved cookstoves and clea-
ner fuels.

The early stage of the market may explain why there were
a greater number of not-for-profit market actors when com-
pared to the solar products and SHS market segments. It
also meant that they sourced a higher proportion of their

finance from grants.

About half of the companies interviewed who were active
in the cooking sector had an international presence, a fac-
tor that also influenced where they sourced their capital.
All cooking-sector interviewees pointed out their inability
to obtain traditional bank loans, because of either onerous
collateral requirements or the perceived immaturity and
the lack of a sector track record. (See Figure 2.9). Not one
company had successfully raised debt finance from a local
provider.

These observations underscore the importance of raising
investor awareness of the cooking sector and of strengthe-
ning business models and commercial viability (The failure
to better market the value proposition behind the purchase
of an improved or advanced cookstove was identified as a
major shortcoming). Several respondents emphasized the
need to advertise the benefits of improved cookstoves and
make cost-effective consumer finance solutions available.

Figure 2.9 Barriers to obtaining finance for clean

cooking enterprises
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PO I icy riSk Interest rates

Lack of early-stage investment vehicles

Access to international investors
Time required

2.5. FUTURE SCENARIOS

Table 2.2 provides an overview of the country-specific
modeling assumptions used for Kenya. A more in-depth
description of the methodology and of the assumptions

underlying this analysis can be found in Annex A.

Table 2.2 Key scenario inputs for Kenya

Key scenario inputs

Current D:E:G for Tiers 1-3 of the 30:50:20
electricity sector (Estimate) Debt: Equity: Grant

Current D:E:G for the clean 20:58:22
cooking sector (2015-16) Debt: Equity: Grant

Enterprise overhead ratio
(multiplier to the capital cost of 1.4
energy access technologies)

Overhead ratio multiplier
assumed for the clean cooking 1.2
sector

Overhead ratio multiplier
assumed for Tiers 4 and 5

Estimated D:E:G ratio for Tiers
1-3 of the electricity sector by
2030

65:35:0
Debt: Equity: Grant

Estimated D:E:G ratio for Tiers

1-5 of the clean cooking sector 30:55:15

Debt: Equity: Grant

by 2030
Tier 1 10
Tier 2 30
Tier breakdown based on Kenya's
SEforALL Actlon. Agenda (percent Tier 3 35
of all new electricity access
connections)
Tier 4 15
Tier 5 10
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Key scenario inputs

ICS wood 30.0

ICS charcoal 27.7
Breakdown by fuel type based on | LPG 353
Kenya's SEforALL Action Agenda
(percent of all new clean cooking | Electric 2.3
connections)

Ethanol/ 45

methanol

Biogas 8.0

Figure 2.10 provides an estimate of the cost of meeting
Tiers 1 — 3 of Kenya's electricity and clean cooking targets,
broken down into debt, equity and grant shares (D:E:G).

Figure 2.10 Total finance needed to meet
Tiers 1 -3 of Kenya's SEforALL targets by 2030
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Figure 2.11 provides an annual breakdown of the costs for

the electricity access sector.

Figure 2.11 - Estimated annual finance need to achieve
Kenya's SEforALL Action Agenda Targets for Tiers 1 — 3 of
Electricity Access by 2030, broken down into debt, equity

and grant shares

$ million
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One notable factor that sets Kenya's electricity access
strategy apart from the other four countries surveyed is
its heavy weighting toward Tier 1-3 solutions, which re-
present fully 75 percent of new connections. In both Ban-
gladesh and Myanmar, it is assumed that Tier 1-3 solu-
tions will only represent 15 percent of new connections,
while for Nigeria and Ethiopia the share is estimated at
40 percent. The remainder is expected to be delivered via
Tier 4 or Tier 5 solutions.

Figure 2.12 provides an estimate of the total annual
amount that will need to be spent by fuel/technology type
to meet Kenya's cooking sector targets, including the cost
of both the stoves and the fuel supply.



Figure 2.12 - Cost breakdown of meeting universal electri-

city access in Kenya
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The Kenyan government’s expectation is that a significant
share (35.3 percent) of new clean cooking connections will
be delivered via LPG. This makes LPG the largest cost dri-
ver, though the costs of both wood and charcoal supply
are expected to remain significant due, in large part, to
the dominance of both fuel sources in rural areas of the

country.

Figure 2.13 provides a breakdown of the cost by fuel/
technology type.

Figure 2.13 Estimated cost breakdown of meeting

national clean cooking targets, by fuel type
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2.6. CONCLUDING REMARKS

One notable factor that sets Kenya's electricity access
strategy apart from the other four countries surveyed is
its heavy weighting toward Tier 1-3 solutions, which re-
present fully 75 percent of new connections. In both Ban-
gladesh and Myanmar, it is assumed that Tier 1-3 solu-
tions will only represent 15 percent of new connections,
while for Nigeria and Ethiopia the share is estimated at
40 percent. The remainder is expected to be delivered via
Tier 4 or Tier 5 solutions.

In contrast to the other countries examined, Kenya's na-
tional electricity access targets include a greater empha-
sis on decentralized solutions, with 75 percent of new
connections targeted by the government to be met by
decentralized energy access.

Figure 2.14 provides an overview of how respondents
would allocate $100 million of development funds to ac-
celerate energy access.

Over half of all interviewees felt that access to finance for
enterprises, either to working capital (32 percent) or to
local lending (20 percent), was the biggest priority for new
spending in the sector. If access to capital for end-users
(13 percent) is added, roughly two-thirds of respondents
see access to appropriate finance products as the greatest
market need, with the remaining one-third prioritizing
supportive policies and measures.
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Figure 2.14 How would you allocate $100m for
energy access?
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3.ETHIOPIA COUNTRY
PROFILE

Table 3.1 Key statistics for Ethiopia

Key statistics

Population (2014)

99.4 million
(World Bank 2017b)

Number of households (2014)

19.5 million
(World Bank 2017b,
2013)

Number of inhabitants per
household

5.1
(World Bank 2013)

Population in 2030

138 million
(World Bank 2017b)

Access to electricity (2014)

27 2%
(IEA and World Bank,
2017)

Access to clean cooking fuels and
technologies (2014)

2%
(IEA and World Bank,
2017)

Access target by 2030 (electricity)

100%
(Government Target)

Access target by 2030 (cooking)

100%
(Government Target)

3.1. INTRODUCTION

Ethiopia’s energy access market is characterized by a
large access gap in rural regions. Of the 85 percent of
the population that lives in rural areas, an estimated
2 percent had reliable access to electricity (Table 3.1).
By contrast, in urban areas, access is estimated at or near
100 percent. Most of the rural population has basic (Tier 0)
lighting needs characterized by using expensive and high
-emission fuels, such as kerosene. However, a growing nu-
mber of rural households have access to solar lanterns,
with estimates ranging as high as 2.4 million units sold
(World Bank, 2017c).

Regarding cooking, an estimated 19.1 million
households, representing approximately 97.4 million
people, lack access to modern clean cooking. A large
majority is concentrated in rural areas. Such households
still depend on solid biomass fuels and inefficient open
fire cooking methods with an estimated energy efficien-
cy of 10 percent or less. As of 2013, 4-5 million impro-
ved cookstoves were estimated to be in use. That has in-
creased since, but at a gradual, rather than exponential

pace.

In addition to the major development organizations ac-
tive in the country—including the GIZ and the World
Bank—enterprises are playing an important and growing
role in providing energy access solutions. Indeed, private,
for-profit players currently dominate the market and repre-
sent fully 88 percent of the enterprises interviewed. The

combined capacity of the current private sector players,
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however, is far below what is needed to fill the country’s

large energy access gap.

Approximately 40 enterprises (including private for-pro-
fit, social enterprises and non-profits) provide energy
access services (Figure 3.1). That number is significantly
lower than more advanced energy access markets, such
as Kenya and Bangladesh, and the average size of the
enterprises surveyed is markedly smaller. In other words,
despite the large access gap in cooking and electricity,
Ethiopia does not yet have the scale, the financial sec-
tor development, or the diversity of companies found in
some of the other markets surveyed, reflecting an early
stage of market development. This suggests a clear need
for targeted support and policy intervention, including in
sectors beyond energy access.

Figure 3.1 Enterprise types

# of enterprises
[ee}

Private for-profit Social enterprise NGO/CSO

How does your organisation define itself?

A key market barrier cited by several enterprises surveyed
is the presence of mandatory national quality standards
that require local testing of every product by the Ethio-
pian Bureau of Standards. Though they emphasized the
importance of quality in the market, the standard is diffi-
cult to meet because local manufacturing of quality-com-
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pliant products is virtually non-existent. Quality-compliant
products are significantly more expensive (and therefore
harder for rural residents to afford) and major barriers re-
main to the import of energy access products from abroad,
specifically access to foreign exchange. These factors si-
gnificantly limit the availability and affordability of energy
access products.

The market is instead being served by a thriving informal
sector that interviews suggest currently meets more than
60 percent of demand. The informal sector offers more
competitive prices that make energy access affordable
for a larger number of consumers. This, however, under-
cuts formal (including donor-backed) businesses that are
otherwise trying (or obligated) to comply with the national
quality standards. Also, the quality of products being sold
in the informal sector—in rural and urban markets—is dif-
ficult to ascertain and is believed by some market players
to be low. This increases the risk of product defects and
shorter product lives, which can further erode trust in the
sector and undermine sales. In turn, a lack of trust in so-
lar lanterns and other energy access products serves to
further entrench the reliance on kerosene and torches for
lighting, as well as traditional cooking methods and sto-
ves. These various challenges and trade-offs in the debate
over the role of quality standards were particularly pro-
minent in interviews conducted in Ethiopia.

The shortage of foreign exchange in Ethiopia is a major
barrier. Low exports and a high reliance on imports, due
to an absence of local manufacturing, more broadly have
made foreign exchange scarce and the government has
imposed heavy capital controls to restrict the use of fo-
reign exchange. Enterprises, including those focusing on
energy access, are not allowed to directly hold foreign ex-
change and it can only be bought on a case-by-case basis
with approval from the government. Any foreign exchange
owned abroad by an enterprise must be first converted to
Ethiopian Birr by the bank through which money is being
remitted before reaching an enterprise. Due to the shor-



tage, wait times to buy foreign exchange are between
8-10 months. Thus, energy access enterprises relying on
imports have found it difficult to maintain supplies.

When it comes to electricity access, enterprises tend to
focus on Tier 1 and Tier 2 products such as solar lanterns
and small SHS, in part due to the comparatively low-inco-
me levels of rural customers. The World Bank estimates
that average annual per capita income was $590 in 2015,
well below the regional average (World Bank, 2017c). Cri-
tically, average income levels in rural areas are known to
be not only significantly lower, but also more intermittent
and highly seasonal (World Bank, 2017c). Of the enter-
prises interviewed, a greater number were focusing on so-
lar lanterns versus SHS. A reason behind the relative po-
pularity of solar lanterns is that they are small and highly
portable; they can be purchased in one cash payment
(and in virtually all cases are); and they can meet speci-
fic consumer basic needs flexibly, while saving customers
money compared to alternatives.

A further barrier is the comparative absence of mobile
money and the low percentage of the population that has
access to a bank account. The most recent estimates put
the percentage of citizens over 15 years of age that have
a bank account at 21.8 percent nationwide and that fi-
gure drops to as little as 15.9 percent for citizens in the
lowest two quintiles (lower 40 percent) of income (World
Bank, 2017d). By contrast, for neighboring Kenya those
figures are 55.2 percent and 36.3 percent, respectively,
and the use of mobile money as an element of customer
acquisition has been a driver of Tiers 1-2 access here. This
suggests that the growth of energy access needs to be
thought of in the context of the overall access to financial

services.

Mini-grids, as typically a Tier 3 or Tier 4 source of electricity
supply, are yet to take off in Ethiopia. Several enterprises
and financial institutions interviewed were of the view that
the Ethiopian market is not yet “mini-grid ready”. Popu-
lation densities in rural areas are often too low and pros-
pective customers’ willingness to pay is limited by low and
highly seasonal income levels. Thus, various market parti-

cipants (including international companies looking at de-
veloping micro-grids in Ethiopia) are attempting to adapt
business models to local realities around tariff levels, how
systems are locally managed, a lack of local human capa-
city and willingness of consumers to pay for the electricity
services that a mini-grid can provide. Additionally, a lack
of area-specific grid extension plans creates uncertainty
on the long-term viability of micro-grid systems, discoura-
ging entrepreneurs and international and local companies
from investing. Of the enterprises interviewed, only one
is currently involved in setting up micro-grids and this re-

mains on a pilot basis.

The clean cooking companies interviewed tend to focus
on urban households as a primary market. Companies
conveyed a low level of consumer awareness of clean
cooking methods in rural areas and low incomes as a bar-
rier to sales.

A large part of the economy is focused on agriculture and
there are few secondary or tertiary sector business oppor-
tunities. Interviews indicated that private entrepreneurs
from other industries are keen to explore the potential of
a new and growing business sector such as energy access,

including the cooking sector.

Of the enterprises interviewed, none had a turnover of
greater than $10 million, suggesting an absence of very
large industrial conglomerates in the market (Figure 3.2).

Figure 3.2 Enterprise size in terms of revenue derived
from energy access
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Each enterprise interviewed focused exclusively on Ethio-
pia, with no business presence in other markets. A quarter
of the sample surveyed included companies between $1
to $10 million. Such companies typically have a broader
energy and/or construction business, of which energy ac-
cess is a small but growing part. Such companies stated
that they are attracted to the sector because of its high
demand and long-term growth potential. Their strong re-
lationships with government and financial institutions, due
to their broader business, makes it easier to secure more
attractive terms on debt financing and gain access to fo-
reign exchange, which is a barrier for smaller companies.
Such players have a relatively strong retail presence that
they can use to distribute their products, in addition to
relying on third-party distributors.

More than half the sample includes enterprises with an-
nual turnover between $10,000 to $500,000, which is evi-
dence of a wide base of small companies and early-stage
entrepreneurs that are entering the market. In contrast
to Kenya and Nigeria, where revenues from energy ac-
cess have demonstrated significant growth from 2013-14,
growth in Ethiopia’s energy access market is more sub-
dued, with only one of the companies interviewed repor-
ting a leap from one revenue bracket into another (e.g.,
$100,000 to $500,000 up to $500,000 to $1 million) du-
ring this period.

The mid-size players ($100,000 to $1 million) in the
market differentiate themselves by building strong
partnerships with local microfinance institutions to leve-
rage consumer-financing options. Many have established
partnerships with telecom retailers that have high last-mile
reach, to build a deeper distribution network.

3.2. FINANCING ENERGY ACCESS

While debt financing is available in the market, it can be
very difficult to access. The most significant barrier for en-
terprises is lenders’ collateral requirements: banks have
a blanket requirement for collateral worth 100 percent

of the value of the commercial loan, applying across all
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sectors, including energy access. Most enterprises inter-
viewed lacked the capacity to provide such collateral. Ad-
ditionally, public-sector banks, such as the Development
Bank of Ethiopia (DBE), value enterprises’ assets at a third
or lower than their market value. For the few enterprises
that have the assets to back their loans, such an approach
limits their ability to raise debt to a few rounds of finan-
cing for larger growth phases of their business. For almost
all, accessing debt for working capital is nearly impossible

and was cited as a major barrier to scaling-up.

By contrast, commercial banks value assets at market rates
and enterprises have the option of borrowing from them.
Enterprises can obtain a higher, market-based valuation
for their assets at commercial banks for a bank guarantee
that can then be presented to DBE as collateral. However,
both approaches add a cost of approximately 4 percent
on the debt as commercial banks charge this premium
for loans directly with them, or charge it to issue a mar-
ket-based asset valuation (renewed annually at that cost).
This was cited as a significant barrier to the ability to raise
debt.

Interest rates for local currency commercial loans average
around 15 percent (Figure 3.3). Some larger companies
faced a strain on their margins at this rate, but mentioned
it as tolerable. For smaller companies, this rate was consi-
dered unviable. Concessional loans at 12 percent are avai-
lable from the DBE. This rate was believed to be tolerable
for early-stage entrepreneurs and some smaller compa-

Figure 3.3 Tolerable cost of capital in local currency
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nies in the market (Figure 3.4). Yet, at this rate, margins
are low and enterprises expressed an inability to continue
their businesses unless they can reduce costs elsewhere in

the business to compensate.

Figure 3.4 Reported cost of capital in local currency
(2015-16)
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Enterprises typically have high overhead costs between
30-50 percent, which is a major strain on profitability. Cus-
tomer acquisition costs are very high as customer awar-
eness is still limited and rural customers are difficult to
reach.

In addition, distribution channels are weak and often lack
transparency. It is seldom clear how many customers are
buying products through a distribution channel and at
what price.

Cyclical cash flows are a major barrier for enterprises,
in part due to seasonality. The peak time for businesses
is the post-harvest period of January to April, when far-
mers have the spending capacity to buy energy access
products. The remainder of the year, business suffers as
residents in rural areas adjust their consumption habits to
significantly reduced monthly incomes.

For smaller companies and start-ups, 8 percent interest
would allow for a healthier, more sustainable margin.
While this was previously offered by the DBE, as discussed

above, this has been increased to 12 percent, which pu-
shes capital costs well beyond the limit tolerable for most
local enterprises (upwards of 16 percent). The lack of ear-
ly-stage investment vehicles is a major barrier for electri-
city access and clean cooking enterprises.

The loan disbursement process—especially for concessio-
nal financing from DBE—is slow and largely opaque. A
single loan request typically requires approval of several
government institutions, including the Ministry of Water, Ir-
rigation and Electricity; the Ethiopian Conformity Agency;
Ethiopian Revenues and Customs Authority; and Ministry
of Trade. Each institution adds a long and bureaucratic
process of approvals, which can take weeks, if not months,
for completion. Per the DBE, this is a key reason behind it
taking three years to disburse a $20 million concessional
financing facility sponsored by the World Bank.

Local enterprises conveyed a markedly higher tolerance
for the cost of capital of foreign currency loans (Figure
3.5). The major shortage of foreign exchange in Ethiopia,
which delays imports and requires lengthy approval pro-
cesses, is the primary reason for this. Their willingness to
pay more for foreign funds is an expression of the extent
of the need of foreign currency and an important indicator
of the severity of the crisis.

Figure 3.5 Tolerable cost of capital in international
currencies
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3.3. DEBT, EQUITY AND GRANT MIX

Equity is the single largest source of financing, forming 45
percent of enterprises’ capital structure (Figure 3.6). None
of the enterprises interviewed reported relying on equity
from friends and relatives. Equity came almost exclusively
in the form of corporate equity (or companies’ own funds),
while debt came primarily in the form of corporate debt.
Indeed, over 40 percent of respondents relied upon cor-
porate debt in 2015-16, with a further 15-20 percent deri-
ving part of their financing from project debt. Most of the
debt came either as a loan from a local commercial bank

or development finance institution.

Figure 3.6 D:E:G ratio across all enterprises surveyed
(%, weighted average by revenues)
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Grants—which are the other key source of financing (36
percent)—are widely available and currently preferred
to debt. However, enterprises view grants as a source of
early-stage financing and recognize that the availability of
such funds is limited. They also noted that grant financing
comes with onerous reporting and compliance require-
ments that place an unsustainable cost in terms of time
and manpower on them as their businesses grow. Most
enterprises reported being keen to shift to debt to further
scale their businesses, with 82 percent of respondents be-
lieving that their reliance on debt would grow.

For the solar enterprises interviewed, financing is primarily
equity based (Figure 3.7). This sector is highly entrepre-
neurial and businesses are predominantly financed by en-
trepreneurs’ own funds and the reinvestment of corporate
earnings into the business. It is also the segment where
most larger enterprises of $1 to $10 million in annual tur-
nover are focused.

Figure 3.7 D:E:G ratio for enterprises active in the

electricity sector (%) (weighted average by revenues)
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Concessional debt financing from the DBE has been a ma-
jor financing source for solar electricity access enterprises.
The financing facility has been available for companies
selling certified products. Most financing has been used
for solar lanterns that are Lighting Global approved. SHS
have accounted for a smaller share of the financing.

Consumer financing—driven by microfinance institutions
(MFIs)—plays an important role in the market, given that
rural consumers with low cash on hand are the primary
buyers of electricity access products. The DBE has ear-
marked such funds, which it lends to MFIs rather than
end-consumers. MFls then on-lend these funds to consu-
mers.

The number of MFls involved in consumer financing has
increased from five to nine in the last three years. This is
largely because of a strong business case for MFls, where
the DBE provides loans to them at 6 percent interest,
which they on-lend to consumers at a rate ranging from
15 to 20 percent. DBE mentioned that the absorption ca-
pacity of the private sector and MFls has increased signi-
ficantly and the disbursement rate will likely improve in
the next year. DBE recently approved the disbursement
of a new ETB 155 million ($6.68 million) to 14 MFlIs to use
exclusively for energy access consumer financing. It is en-
visioned that more than 60 percent of this will go to solar
electricity products, with the majority going to SHS.

A significant barrier for electricity access enterprises is
a lack of policy clarity (Figure 3.8). For example, a lack

Figure 3.8 Barriers to obtaining finance for
electricity access enterprises
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of clarity around the power output benchmarks used to
categorize solar products as either solar appliances or
SHS. Development finance institutions typically use these
categories to differentiate and allocate funding between,
for example, smaller solar lanterns and larger SHS. In the
absence of clarity on these categories, enterprises have
little information on whether their products qualify for fi-

nancing.

Another challenge is uncertainty around the government's
grid extension plans. This is more so a challenge for mi-
ni-grids, but SHS enterprises are also concerned about the
viability of their business models in the advent of the grid.

3.4. CLEAN COOKING MARKET
Grant financing plays a major role in driving the clean

cooking segment (Figure 3.9). GIZ, which is the largest ac-

Figure 3.9 D:E:G ratio for enterprises active in the
cooking sector (%, weighted average by revenues)
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tor among enterprises surveyed, is entirely grant-based
and significantly influences the entire sector’s reported
capital structure.

Several smaller clean cooking enterprises are present but
face challenges to scale. Low margins and small volumes
make profitability difficult. High overhead costs due to
the labor for manufacturing is an additional strain. Enter-
prises have had little room to generate enough equity to
reinvest in their business and grow, and have struggled
to raise debt. They are often too small and lack the asset
base necessary to offer collateral for commercial loans (Fi-
gure 3.10).

Figure 3.10 Barriers to obtaining finance for
clean cooking
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It is more common for enterprises to access debt finan-
cing from MFls rather than commercial banks. This is
because the clean cookstove market is based largely on
community-level engagement for product sales, which is
the level at which MFls lend to farmers and small village
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businesses. The cookstove business model is therefore a
good fit for MFls and the two have a strong relationship
in the market.

Clean cooking products are largely sold by pure-play en-
terprises that specialize in them. For enterprises that sell
them as part of a broader energy access business that in-
cludes electricity products, clean cooking typically makes
up less than 30-40 percent of the business. Households are
the major market segment (50 percent) for clean cooksto-
ves, with the remainder consisting of SMEs and industrial
customers. Enterprises typically work together with regio-
nal government organizations and MFls to distribute clean
cookstoves to urban and rural communities. Regional go-
vernment organizations facilitate agreements with MFls to
make consumer financing available for households.

Improved cookstoves are almost entirely manufactured lo-
cally, except for electric and gas stoves, most of which are
imported. Without the need for imports, the shortage of
foreign exchange is less of a barrier for such enterprises.
On the other hand, enterprises have high capital require-
ments due to the upfront costs of setting up manufactu-

ring.
3.5. FUTURE SCENARIOS

For the electricity access sector, the breakdown of the
share of new connections provided across the different
Tiers of service is based on the SEforALLs 2015 Finance
Committee Report (SEforALL, 2015), while the cooking
sector breakdowns are based on the targets published by
the Ministry of Water, Irrigation and Energy (MOWIE) in
Ethiopia (MOWIE, 2011).



Table 3.2 provides an overview of country-specific as-
sumptions used for Ethiopia.

Table 3.2 Key scenario inputs for Ethiopia

Key scenario inputs

24 :52:24
Debt: Equity: Grant

Current D:E:G for Tiers 1-3 of the
electricity sector (2015-16)

427 :69
Debt: Equity: Grant

Current D:E:G for the clean
cooking sector (2015-16)

Enterprise overhead ratio
(multiplier to the capital cost of 1.33
energy access technologies)

Overhead ratio multiplier
assumed for the clean cooking 1.2
sector

Overhead ratio multiplier

assumed for Tiers 4 and 5 12

Estimated D:E:G ratio for Tiers
1-3 of the electricity sector by
2030

35:50: 15
Debt: Equity: Grant

Estimated D:E:G ratio for Tiers

1-5 of the clean cooking sector 20:45:35

Debt: Equity: Grant

by 2030
Tier 1 5
Tier 2 20
Tier breakdown based on the
SEforALL Finance Committee Tier 3 15
Report, 2015 (percent of all new
electricity access connections)
Tier 4 20
Tier 5 40

Key scenario inputs

ICS wood 33
ICS charcoal 33
LPG 4
Breakdown by fuel type based on
Ethiopia’s targets (percent of all )
. . Electric 28
new clean cooking connections)
Ethanol/
0
methanol
Biogas 2

Figure 3.11 provides an estimate of the total costs of mee-
ting Tiers 1 — 3 electricity and clean cooking targets, inclu-
ding both fuel and technology costs, broken into D:E:G
shares.

Figure 3.11 Total finance needed to meet Tiers 1 -3 of
Ethiopia’s SEforALL targets by 2030
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Figure 3.12 provides an annual breakdown of the costs for

the electricity access sector.

Figure 3.12 Estimated annual finance need to achieve
Ethiopia’s SEforALL action agenda electricity targets for
Tiers 1 — 3 by 2030, broken down into debt, equity, and
grant shares
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Figure 3.13 provides an overview of the estimated total
spending entailed, including both the cost of the stove as
well as well as the cost of the fuel supply to meet Ethio-
pia‘s national cooking sector targets.

Figure 3.13 Estimated cost breakdown of meeting univer-

sal access to clean cooking in Ethiopia
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Figure 3.14 summarizes the breakdown of the clean
cooking costs by fuel/technology type.

Figure 3.14 Estimated cost breakdown of meeting
national clean cooking targets, by fuel types
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3.6. CONCLUDING REMARKS

Although enterprises are stepping up to provide energy
access in a commercially viable and scalable manner in
Ethiopia, they face significant barriers to growth. The de-
sign and enforcement of quality standards appears to be
more of a market bottleneck than a support for better en-



ergy access. The lack of foreign exchange, if continued,
will likely hinder access to imported products, stifling sup-
ply and increasing costs for end-users. Greater availability
of foreign exchange would make it easier for enterprises
to meet quality standards by enabling certified imports;
however, the affordability of these products vis-a-vis un-
certified products remains an open question.

Enterprises’ priorities for greater financing are focused
on finding ways to improve and stabilize cash flows, par-
ticularly considering the significant seasonal fluctuations
in sales volumes. Finding better ways to help companies
weather seasonal ups and downs—either through impro-
ved credit facilities, better access to loans, or diversifica-
tion into other products—is critical to helping enterprises
meet Ethiopia’s ambitious energy access goals.

When asked to consider how $100 million of develop-
ment funds to accelerate energy access could be de-
ployed across a range of program design elements, enter-
prises prioritized greater access to working capital. (Figure
3.15). This reiterates the underlying financing barrier of
high collateral requirements by banks that make it difficult
for enterprises to raise debt for operational expenditures
beyond what they might use for larger, growth-oriented
investments.

Greater funding for end-user or consumer finance is also
desired, acknowledging its importance in unlocking larger
groups of customers needed to grow businesses.

The need for funding for inventory or asset purchases is
greater than other options. This suggests that enterprises
are reaching a limit on their ability to use collateral to
raise debt for larger asset investments. Furthermore, se-
veral electricity access enterprises expressed the goal of
starting local manufacturing. This is partly because they
hope to improve margins through vertical integration and
partly to circumvent the supply constraints due to forei-
gn exchange restrictions. Only a few enterprises have the
technical know-how and financial strength to launch ma-
nufacturing. Most, however, recognize that new manufac-

turing is bound to take off and will require funding for new
asset purchases.

Figure 3.15 How would you allocate $100 million to

support energy access in your country (ranked)?
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4.NIGERIA COUNTRY

PROFILE

Table 4.1 Key statistics for Nigeria

Key statistics

Population (2014) 182.2 million
(World Bank 2017b)

Number of households (2014) 40.5 million (World
Bank 2017b, ArcGIS

2016b)

Number of inhabitants per 4.5 (ArcGIS 2016b)

household

262.6 million
(World Bank 2017b)

Population in 2030

Access to electricity (2014) 57.65% (IEA and World

Bank, 2017)

2.3% (IEA and World
Bank, 2017)

Access to clean cooking fuels and
technologies (2014)

Access target by 2030 (electricity) 90%
(Government Target)

Access target by 2030 (cooking) 80%
(Government Target)

4.1. INTRODUCTION

Nigeria is Africa’s largest economy and most populous na-
tion. Its energy situation is one of the most challenging in
the continent, with a huge deficit in production and de-
mand, a rapidly growing population and significant dispa-
rities in energy access between urban, rural and remote
areas. Nigeria has the largest absolute energy access
gap in electricity (35 million households after population
growth) and clean cooking (57 million households after

population growth) of the countries surveyed.

In 2013, Nigeria privatized its electricity market and di-
vided the country's electricity system into 37 territories,
each with its own Distributed Energy Services Company
(DESCO).

These DESCOs are facing financial problems, which is re-
sulting in a worsening of the electricity supply they offer,
meaning longer and more frequent power outages. One
DESCO has recently declared bankruptcy and there are
said to be at least three others facing severe financial pro-
blems.

This picture is underpinned by the poor performance of
the Nigerian economy over the past two years, where the
recession has been hard and all sectors of the economy

have been suffering.

A key reason for this recession has been the falling prices
of oil and the subsequent crash of the Naira, particularly
against the US dollar. For years, the rate stood at around
200 Naira/USD and then in a sudden drop in June 2016,
it depreciated to around 280 Naira/USD and continued
to slide until stabilizing around 315 Naira/USD in the first
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half of 2017, where it has stood since. With so much of the
equipment used in energy access projects coming from
overseas—from solar panels, inverters and batteries, to
many of the clean cook stoves—the cost of local energy
products has more than doubled in price in just over one
year. Combined with citizens’ reduced purchasing power,
on-going governance challenges and deepening econo-
mic uncertainty, the energy access sector is undergoing a
difficult phase.

The unreliability of the power supply that households,
community institutions and businesses face daily has re-
sulted in most of the market focusing on “genset displa-
cement” rather than reaching those without any electri-
city. This, coupled with security risks in certain areas, has
meant that only a few enterprises focus on rural and re-
mote energy access. Most enterprises target opportuni-
ties to improve the quality of access in urban and peri-ur-
ban areas, rather than pushing deeper into northern and
eastern regions.

There is an almost total absence of mobile money. The
banking sector has argued before regulators that mobile
money should be considered part of the financial services
sector and be limited to regulated financial institutions.
They argue that they face strict banking regulations and
allowing mobile companies or other mobile money provi-
ders to operate outside regulations would be unfair. They
have expressed concerns about allowing the large mobile
companies to gain a huge percentage of the market via
mobile money, a development they argue could put the
traditional, regulated banking business in jeopardy.

Incumbent banks are in effect responsible for providing
banking services and rolling out mobile money across
the country. This contrasts with Kenya, where Safaricom
and M-PESA were widely seen to have helped accelerate
innovation and significantly improve customer access to
banking services, and thus energy access in rural and re-
mote areas.

In Nigeria, the share of the population using mobile mo-
ney to pay bills remains small. The Nigerian Communica-
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tions Commission (NCC) estimates that despite 90 million
unique mobile phone subscribers, mobile money pene-
tration stands at 1 percent. There are plans to improve
this through telecom-backed services—rather than bank-
backed services— but progress remains slow. For an eco-
nomy that is otherwise highly dynamic and entrepreneu-
rial, the restrictions imposed on the mobile money sector
may stifle growth of the energy access sector, particularly
where there are fewer banks.

Consumer finance and mobile money for energy access
remain rare. Some companies in the SHS market are
extending credit to clients with contract sizes between
$1,000 - $2,000, much as PAYGO companies are in other
parts of Africa. But doing so at scale is proving difficult,
particularly due to the lack of working capital and bu-
sinesses’ overall sensitivity to non-performing loans due

to the limited market size.

The only major player in energy access that has been able
to use mobile banking has been Lumos. They partnered
with MTN, the telecom provider, to facilitate mobile pay-
ments. However, unlike true mobile banking, payments
are made with airtime rather than converting airtime to
mobile money. It was observed that this lack of mobile
money penetration has hindered market growth by ma-
king it much harder to provide cost-effective and timely
services in rural areas, due to the difficulties in tracking

and securing loan repayments.

Until the numbers of people signed on to mobile money
increases, it will remain very hard to serve this segment of
the population in a cost-effective manner. This suggests
that under the current banking industry rules, finding ways
to get the regulated banks on board in providing consu-
mer finance for energy access products and services will

be critical to scaling up the market.

Many respondents felt that growth in the sector is likely to
remain patchy and that innovation and overall penetration
levels will continue to trail other markets across the region.
This notwithstanding, the number of Nigerians above 15
years of age that have a bank account is markedly higher



than other countries in West Africa at over 44 percent,
with almost 34 percent of the low-income population (re-
presented as those in the bottom two quintiles, or bottom
40 percent, of income) having an account at a registered
financial institution.

The primary international donor projects have been fun-
ded by DFID (Solar Nigeria programme) and GIZ, which is
funding a mini-grid expansion program. USAID is active in
supporting the government with policy and capacity.

A recent achievement of this aid has been the adoption of
a new mini-grid strategy in 2016, which has improved in-
vestment prospects through clarity on the regulatory pro-
cess. The Solar Nigeria project mainly supports compa-
nies providing off-grid solar lanterns and home systems.

Figure 4.1 provides an overview of the number and types
of organizations interviewed.

Figure 4.1 Enterprise types
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Of the 33 enterprises surveyed, the majority (73 percent)
had revenues from energy access (cooking and electricity)
of between $10,000 and $500,000 in 2015-16 (Figure 4.2).
Sales in Nigeria remained broadly flat between 2013-14
and 2015-16. This is likely attributable to the economic
recession, which began in 2014 and was compounded by
a significant currency crisis, making it difficult for many de-
velopers and distributors in the off-grid market to source

Figure 4.2 Enterprise size in terms of revenue derived
from energy access
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funds to purchase inventory and expand business.
4.2. FINANCING ENERGY ACCESS

Raising finance was considered a major challenge for vir-
tually all Nigerian companies interviewed. The enterprises
had very little success in sourcing finance from local finan-
cial institutions or local investors. With few exceptions—
such as the emerging PAYGO players—many respon-
dents found that raising finance internationally was not
an option either, due to the highly volatile nature of the
country’s foreign exchange rate. Most enterprises were
relying on corporate equity (mainly in the form of opera-
ting profits being plowed back into the company) as the
main source of finance. Of the 26 enterprises that agreed
to answer questions on how the company was financed,
over 80 percent were relying on corporate equity for part
or all of their financing. Only two companies reported ha-
ving drawn on equity from friends or relatives over 2013-
16 and for a fairly small share of total financing needs (7
percent and 10 percent respectively).

Equity represented 70 percent of the finance used by
energy access companies. However, the heavy reliance

on equity and the company’s own funds was felt to li-
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mit growth prospects significantly. Many companies ex-
pressed a desire for easier, faster access to finance to
scale businesses, but frequently encountered roadblocks
in the form of high collateral requirements or, in the case
of women entrepreneurs, an inability to own land, which
often acts as a business owners’ primary collateral to back
small business loans.

The only local finance institution frequently cited by res-
pondents was the Bank of Industry (Bol). They have a local
currency debt facility offering loans to local companies for
a rate between 5-8 percent. However, respondents noted
that the facility was hard to access and, despite its pur-
pose to support SMEs, collateral and other requiremens
meant that it was generally perceived as only appropriate
for larger, more established companies.

Several respondents noted there had been very little in-
ternational investment and that accessing international fi-
nance in general remained difficult. Most companies attri-
buted this to investors’ fear of entering the Nigeria market
due to its complexity, poor governance, corruption and
fluctuating forex rates. Some respondents reported that,
in recent months, international investors were beginning
to look at the Nigerian market again and starting to invest
in local companies to gain knowledge and establish a pre-
sence in the large and rapidly growing country.

Enterprises reported a fairly wide cost of capital, ranging
from less that 5 percent to 25 percent (Figure 4.3).

Figure 4.3 Reported cost of capital in local currencies
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Ten companies reportedly obtained some share of finan-
cing from international sources for under 10 percent in
2015-16, and only a few reported a higher cost (Figure
4.4).

Figure 4.4 Reported cost of capital in international
currencies
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Regarding the tolerable cost of capital in local currencies,
enterprises surveyed indicated a wide spectrum of views
(Figure 4.5).

Figure 4.5 Tolerable cost of capital in local currencies
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Most respondents (86 percent) claimed that their tolerable
cost of capital for international finance (whether debt or
equity) was under 10 percent (Figure 4.6).



Figure 4.6 Tolerable cost of capital in international
currencies
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4.3. DEBT, EQUITY AND GRANT MIX

Figure 4.7 provides an overview of the enterprise capital

structure for the electricity access sector as a whole.

Figure 4.7 D:E:G ratio for enterprises active in the
electricity access sector (%, weighted average by
revenues)

B Debt
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The breakdown between debt, equity and grants for the
solar sector (including lanterns and SHS) mirrored that of
the energy access as a whole (Figure 4.8).

Figure 4.8 D:E:G ratio for enterprises active in the
solar sector (lanterns and SHS) (%, weighted average

by revenues)
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Debt financing for Nigerian companies is almost non-
existent. And yet, despite being unable to obtain debt,
over half of respondents planned to increase their reliance
on debt. Like Kenya, most enterprises are heavily equity-fi-
nanced; but in contrast to Kenya, they appear to have
fewer avenues available to securing financing: crowd-fun-
ding does not seem to be playing a major role in the ener-
gy access sector; local banks are focusing elsewhere; and
international investors are largely taking a wait-and-see
approach until currency, economic and political risks dis-
sipate further.

When debt financing was accessed, the most common

type was project finance, used for working capital be-
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cause most local financing was priced in the range of
25-35 percent per annum interest and companies were
limiting exposure to debt by restricting their loan period
to when the money was needed for a specific purpose.
There was no recorded use of local corporate debt to fund
expansion.

One respondent, who had a prior background in financial
markets, was in the process of concluding a deal with US
investors to provide international lending at a more affor-
dable level, but this was an exception. The deal was spe-
cifically building in safeguards against foreign exchange
fluctuation, though few details were public at the time of
the interview.

Otherwise, investors in the Nigerian electricity access mar-
ket were hard to find. A new funding mechanism called
All-ON, established and backed by Royal Dutch Shell Inc.,
has recently been set up (All-On, 2016). This is designed
mainly to support bankable projects and companies to
expand their energy access vision. The facility mainly fo-
cuses on the development and expansion of existing bu-

sinesses.

There was no noticeable difference in the barriers for ob-
taining finance between cooking and electricity. All res-
pondents ranked banks’ high collateral requirements,
interest rates and foreign exchange risk among the top
concerns (Figures 4.9 and 4.11).

In the mini-grid sector, a project managed by GIZ selected
five local companies to implement projects. This contrasts

Figure 4.9 Barriers to obtaining finance for electricity
access entreprises

Weak balance sheet sub-citical deal sizes
Sector trackrecord Transaction costs
Access to international investors

Lack of local investors ‘COllateral
Interest rates Forex risk

Lack of early-stage investment vehicles
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with the situation in Kenya, where the government’s Green
mini-grid facility had selected exclusively internationally
based companies under a comparable program.

Respondents in mini-grid and other solar sectors explained
that, despite having successfully courted international in-
vestors in the past, they continued to find it difficult to do
so under current circumstances.

4.4. CLEAN COOKING MARKET

The overall Debt:Equity:Grant ratios in the cooking sector
are quite similar to those in the electricity access sector,
with the small exception that none of the cooking sector
players interviewed had successfully obtained debt (Fi-
gure 4.10).

Figure 4.10 D:E:G ratio for enterprises active in the
cookstoves sector (wood and charcoal) (%, weighted

average by revenues)
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Figure 4.11 Barriers to obtaining for clean cooking
interprises
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Over 70 percent of Nigerians use wood as their main
cooking fuel. This has contributed to extensive deforesta-
tion. Women and children in some areas are traveling up
to five hours a day to collect fuel, limiting time for study or

income-generating activities.

The clean cooking market has not been a priority focus
for the government and key local players. A recent initia-
tive to distribute 500,000 cookstoves through a govern-
ment-funded program resulted in the delivery of less than
10 percent of these stoves.

There have been some positive developments: in January
2017, a new initiative was launched by the Global Alliance
for Clean Cookstoves (GACC) in Nigeria to provide “cata-
lytic small grants” to the clean cooking sector of $110,000,
disbursed in three payments over a one-year period. The
grants are being issued to short-listed companies to scale-
up clean cook stoves. While the amounts of the grants
remain small and won't support the scale and sustainable
growth of the sector, they are important to jump-start ac-
tivities in a country with such a sizable need.

There has been some development of the LPG and biogas
markets and several different cooking technologies and
fuels were identified in interviews, including solar cookers,
methanol and ethanol gels. The development of a new
bioethanol cookstove market is also underway. Two local
actors are rolling out new stoves; one has recently started
manufacturing stoves locally and is seeking investment
for a local fuel production center as its fuel is currently
sourced in South Africa.

Despite these positive signs, the cooking sector needs
greater investment and targeted interventions to scale-up
improved cookstove adoption and commence market de-

velopment of cleaner fuels and technologies.
4.5. FUTURE SCENARIOS
Table 4.2 provides an overview of the country assump-

tions used to model future finance scenarios for Nigeria.

Table 4.2 Key scenario inputs for Nigeria

Key scenario inputs

Current D:E:G for Tiers 1-3 of the
electricity sector (2015-16)

4:71:25
Debt: Equity: Grant

0:69:31
Debt: Equity: Grant

Current D:E:G for the clean
cooking sector (2015-16)

Enterprise overhead ratio
(multiplier to the capital cost of 1.33
energy access technologies)

Overhead ratio multiplier
assumed for the clean cooking 1.2
sector

Overhead ratio multiplier

1.2
assumed for Tiers 4 and 5

Estimated D:E:G ratio for Tiers

1-3 of the electricity sector by
2030

60:30:10
Debt: Equity: Grant

Estimated D:E:G ratio for Tiers

1-5 of the clean cooking sector 30555215

Debt: Equity: Grant

by 2030
Tier 1 5
Tier 2 20
Tier breakdown based on the
SEforALL Finance Committee Tier 3 15
Report, 2015 (percent of all new
electricity access connections)
Tier 4 20
Tier 5 40
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Key scenario inputs

ICS wood 30
ICS charcoal 20
LPG 20
Breakdown by fuel type based on
Nigeria's targets (percent of all )
. . Electric 20
new clean cooking connections)
Ethanol/
6
methanol
Biogas 4

Figure 4.12 provides an indicative overview of the total
costs of meeting Tiers 1 — 3 of Nigeria’s electricity and

clean cooking targets.

Figure 4.12 Total finance needed to meet Tiers 1-3 of
Nigeria’s electricity and clean cooking targets by 2030

35

$ billion

Electricity
(Tiers 1-3)

Cooking Sector
(Tiers 1-3)

Total finance need for Tiers 1-3 electricity: $18.44 billion
Total finance need for Tiers 1-3 cooking: $31.26 billion
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Figure 4.13 provides an overview of the annual finance
need to reach the national electricity access target of 90
percent, focusing specifically on the costs for Tiers 1 - 3.

Figure 4.13 Estimated annual finance needed to meet Ni-
geria’s electricity access targets for Tiers 1 — 3 by 2030,
broken down into debt, equity, and grant shares
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Figure 4.14 provides an estimate of the total amount nee-
ded to achieve Nigeria’s clean cooking targets, including
the cost of stoves and the fuel supply.

Figure 4.14 Cost breakdown of meeting Nigeria's national
clean cooking targets
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The cooking mix in Nigeria has not yet been officially fore-
cast by the government. Thus, interviews were conducted
with local stakeholders and experts—including the GACC
offices in Nigeria—to arrive at basic estimates of the fu-
ture fuel mix for the cooking sector. However, the shares
for the future cooking mix and the cost of achieving clean
cooking targets remain indicative estimates.

Figure 4.15 analyzes the cost breakdown of achieving the
cooking targets by fuel/technology type.

Figure 4.15 Estimated cost breakdown of meeting
national clean cooking targets

Ethanol/Methanol Biogas
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34%

ICS Charcoal
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4.6. CONCLUDING REMARKS

The Nigerian market for energy access needs greater at-
tention nationally. In the absence of this, the private sector
has focused on the middle- to higher-income households
looking for an affordable and reliable back-up to the grid.
To make deeper inroads into rural and remote regions,
particularly in the cooking sector, more grant investment
and targeted policy support is required.

Currency risk remains a top concern of virtually all mar-
ket actors and better solutions are needed to support the
mobilization of local currency financing or better-hedged
international financing. Some currency risk mitigation
instruments are being deployed, but in many cases are
considered too expensive or only suitable for larger ticket
sizes and/or international DFls. More targeted support for
companies with large working capital requirements—such
as better lines of credit or access to working capital fa-
cilities—and improved access to foreign exchange could
help companies better weather future economic or cur-
rency-related shocks.

Some women entrepreneurs in Nigeria, which represent a
significant share of all executives interviewed, pointed to
the inability of women to own land—which is often neces-
sary to post collateral—as a major barrier to them growing
their businesses.

Despite recent new mini-grid regulations, several concerns
remain over the central role played by DESCOs and the
poor financial health of the utility industry in general. A
clear opportunity exists in hybridizing existing residential
and commercial sites run by diesel gensets, but this will re-
quire significant financial and human capital investments.
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Unsurprisingly, most respondents to the question of how
they would spend $100 million to support energy access
felt that pure finance was not the answer and that educa-
tion of the local financial sector was the most important
activity to improve access to finance for market actors (Fi-
gure 4.16).

They felt that there was a need to increase funding for
training and skill development within the industry at the
engineering and managerial levels.

As Nigeria gradually pulls out of recession, the energy ac-
cess sector could be positioned for rapid, even breakneck
growth as millions of families gain access to clean fuels
and technologies for cooking and improved lighting and
electricity solutions. The challenge for donors, internatio-
nal organizations, investors and local financial institutions
is to ensure that the overall financing environment is fit for
purpose when it does, and is ready to provide capital at
the scale and speed required.
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Figure 4.16 How would you allocate $100 Million $ to
support energy access in your country (ranked)?
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B Training for local financial institutions
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development
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5.BANGLADESH
COUNTRY PROFILE

Table 5.1 Key statistics for Bangladesh

Key statistics

Population (2014)

161.0 million
(World Bank 2017b)

Number of households (2014)

35.8 million (World
Bank 2017b, ArcGIS
2016¢)

Number of inhabitants per
household

4.5 (ArcGIS 2016¢)

Population in 2030

186.5 million
(World Bank 2017b)

Access to electricity (2014)

62.4% (IEA and World

Bank, 2017)
Access to clean cooking fuels and 10.1% (IEA and World
technologies (2014) Bank, 2017)
Access target by 2030 (electricity) 100%

(Government Target)

Access target by 2030 (cooking)

100%
(Government Target)

5.1. INTRODUCTION

Bangladesh has a shrinking energy access gap. Just over
62 percent of Bangladesh’s population has access to elec-
tricity as of 2014 and government estimates give a figure
of above 70 percent in 2016 (World Bank, 2016). Per go-
vernment estimates, there has been a 27 percent increase
since the beginning of this decade and a doubling in ac-
cess since the early 2000s.

Government support through the Infrastructure Develop-
ment Company Limited (IDCOL), that has provided grants
and concessional loans, has been a key contributor to pro-
gress, especially in rural areas. As of May 2017, IDCOL es-
timates that there are 4.12 million SHS installed in off-grid
areas covering over 10 percent of the population (IDCOL,
2017).

Almost 90 percent of the population lacks access to clean
fuels and technologies. Instead, most the population re-
lies on cow dung, jute sticks, other agricultural waste and
wood for cooking. So widespread is their use that they are
becoming scarce and increasingly traded as commodities.
Moreover, many households rely on inefficient and poorly
ventilated clay stoves that produce smoke, carbon mo-
noxide and carcinogens, posing a serious health risk for

women and children.

Local enterprises rely primarily on domestic financing
sources to meet most of Bangladesh’s energy access
needs. Some are supported by international development
organizations, including the World Bank. Around half of
the enterprises interviewed define themselves as private,
for-profit entities, with the remaining categorizing them-
selves either as NGOs or social enterprises (Figure 5.1).
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Figure 5.1 Enterprise types
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Several NGOs run operations in a manner and scale like
larger private businesses. Some, like Grameen Shakti, hold
very large market shares and are active across multiple
energy access technologies, including SHS, micro-grids
and clean cookstoves. The large presence of such NGOs
is due, in part, to the long practice of grant-based energy
access support driven by IDCOL, international develop-
ment finance institutions and other donors.

Bangladesh’s market is dominated by large and, in many
cases, highly diversified enterprises. Of those interviewed,
more than 80 percent had revenues above $1 million, with
almost half the entire sample above $10 million (Figure
5.2). Although many enterprises are focused on energy
access, others are highly diversified over a wide range of
energy and infrastructure-related activities. For these bu-
sinesses, energy access typically represents only a small
fraction of their annual turnover.

The business models in the energy access sector are more
advanced than other countries surveyed. They are larger
in size and some have deep distribution capabilities with
hundreds of rural branches and affiliates to reach cus-
tomers. They offer different energy and livelihood support
solutions (e.g., irrigation pumps) packaged to match the
specific needs of customers. It is common to offer three-
to-five-year loans to consumers to finance purchases. En-
terprises offer product assembly and repair options, as
well as after-sales service and warranties.
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Figure 5.2 Enterprise size in terms of revenue derived
from energy access
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PAYGO models for SHS and mini-grids are not yet com-
mon but are expected to take off this year, in part promp-
ted by changes at IDCOL. Since March 2017, the use of
PAYGO technologies with SHS has become mandatory for
organizations seeking IDCOLs financial support. Given
the dominance of IDCOL financed enterprises, this is a
game changer. Even for enterprises outside the IDCOL fi-
nancing net, switching to PAYGO often makes sense: the
use of mobile money is increasing rapidly and it makes
it easier for companies to collect and monitor payments.
The market leader, bKash, is estimated to have over 24
million customers, of whom 35 percent make more than
one transaction per month. Moreover, due in part to Ban-
gladesh’s high population density, network coverage is
effectively universal. With the benefits of payment collec-
tions made possible through PAYGO, enterprises across
the country are expected to incorporate the technology
into their business model.

Most enterprises are increasingly focusing on sales to
urban, grid-connected areas and less to rural or off-grid
customers. This is partly because the off-grid electrifica-
tion market (especially for SHS) is highly saturated, given
the highly effective deployment of systems under the
IDCOL program, which began in 2003. New customers

are more easily and more readily available in urban areas



as a growing number of urban and peri-urban customers

seek to switch to solar to improve the reliability of electri-

city supply.

With the significant slowdown in SHS deployment, several
enterprises are focusing more and more on mini-grids. A
further driver is that many customers in rural areas are be-
ginning to move beyond basic Tier 1 or Tier 2 energy ac-
cess, seeking levels of service to support higher demand
loads, as well as energy for higher consumption commer-
cial uses. Bangladesh’s high population density—com-
bined with growing electricity demand and rising inco-
mes—are working in lockstep to support the emergence
of commercial mini-grids.

The government has recognized ongoing changes in the
marketplace and, through IDCOL, has begun to increase
support for the mini-grid sector. As of April 2017, IDCOL
had approved 18 solar mini-grid projects, out of which
seven were already operational and the rest were under
construction. IDCOL targets the installation of 50 solar mi-
ni-grids by 2018. Table 5.2 outlines the lending terms for

mini-grids.

Table 5.2 Loan term details for IDCOL loans in Bangladesh

Term details

Loan amount Up to 40 percent of

the project cost

Tenure and grace 10 years including up

to 2 years grace period

Interest rate 6 percent per annum

Source: http://idcol.org/home/r_lending_terms

Other government and commercial banks, such as the
Bangladesh Infrastructure Finance Fund Limited (BIFFL),
provide loans at 9 percent interest. World Bank, KfW,
GPOBA, JICA, USAID, ADB and DFID—supporters of
IDCOLs SHS program—are financially supporting its mi-
ni-grid program. Thus, Bangladesh is benefiting from a
highly concentrated donor- and government-led effort to

support universal electricity access.

In addition to ongoing changes in the mini-grid sector,
efforts are underway to expand the national grid. In res-
ponse, several enterprises were beginning to shift focus in
this direction. One company’s main business, for example,
is supplying and installing transformers and substations. In
addition to strictly energy access-related activities, many
enterprises are developing grid-connected, MW-scale
solar plants or actively looking to do so. A key driver is
a major shift by the government towards grid-connected
electrification. A rapid and large-scale ramp up in grid
connections and utility-scale power capacity is now part
of the government’s primary electrification strategy. The
government aims to increase grid-tied electricity connec-
tions at a rate of around 250,000 per month. New off-grid
systems—such as those championed under earlier phases
of IDCOLS roll-out of SHS—are being considered prima-
rily for remote, hard-to-access areas. The government
has introduced FiT (Feed-in Tariff) and IPP (Independent
Power Producer) policies for utility-scale renewable ener-
gy generation to reach its goal of increasing its share of
renewables in the national energy mix to 10 percent by
2020 (UN Chronicle, 2015).

Given the shift towards larger-sized systems, packaged/
hybrid energy solutions and grid-connected electrifica-
tion, many enterprises interviewed considered the IDCOL
driven grant-based model to be losing its relevance as the
market matures. This is further driven by the increasing
commercial viability of small- and large-scale energy so-
lutions. What is instead sought is market-based, low-cost
financing that can allow commercially driven, scalable
solutions, including the continued availability of low-cost
loans.

64

TAKING THE PULSE: UNDERSTANDING ENERGY ACCESS MARKET NEEDS IN FIVE HIGH-IMPACT COUNTRIES

5.2. FINANCING ENERGY ACCESS

Since several enterprises—particularly the smaller ones—
continue to rely on IDCOL for concessional debt finan-
cing, any bottlenecks there can constrain access to capital.
Many enterprises mentioned that IDCOL loan approval
procedures can be bureaucratic and time consuming.
In one case, an enterprise said that to receive previous
IDCOL funding, it had to meet a condition that restricted

it from raising a loan from other sources.

Enterprises echoed banks’ concerns on the lack of com-
mercial viability. Many felt that the sector has been unable
to develop viable business models due to a long-term
reliance on IDCOL-based grants and concessional finan-
cing. SHS enterprises, in particular, mentioned that their
profitability has been hurt due to a drop-in sales volume
in the past years, as the market has become saturated and
grid connectivity has increased.

Many enterprises have moved away from IDCOL grants
and concessional loans towards more commercial sources
of capital. Some have done so to scale businesses beyond
what is possible with limited IDCOL financing. Others
have chosen to move out of IDCOL financing to have the
freedom to sell un-accredited systems that can be seve-
ral times cheaper but of reasonable quality, making them
highly competitive. Indeed, the price gap can be so large
that customers have been willing to abandon a partially
paid IDCOL system (defaulting on payments and expec-
ting repossession) to buy a new non-IDCOL system for
less than the outstanding loan amount.

The shift away from IDCOL financing is another factor ad-
ding pressure on enterprises’ profitability. Interest rates for
loans with IDCOL are between 6-9 percent while commer-
cial loans from other sources are between 10-15 percent
(Figure 5.3). Several enterprises expressed a notably low
tolerance for the cost of capital, with over 80 percent clai-
ming a tolerance of below 5 percent (Figure 5.4), another
indicator of the extent to which concessional loans have
defined manager expectations.
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Figure 5.3 Tolerable cost of capital in local currency
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Figure 5.4 Reported cost of capital in local currency
(2015-16)
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Bangladesh is almost entirely financed in local currency.
Only a few of the larger enterprises access finance in inter-
national currencies, reportedly incurring a cost of capital
between 2 percent and 7 percent. Of those interviewed,
only one was “primarily” financed in international curren-
cies (Figure 5.5). It is important to note that enterprises
considered IDCOL loans as local, even though many loans
originate through international development finance ins-
titutions.



Figure 5.5 Percentage of respondents financed in local
vs international currencies
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Over the last five years, the local currency (the Taka) has
been largely stable against the USD, with only a brief
spike in 2016. Thus, currency risk mitigation instruments
are less important than in other markets surveyed and are
unlikely to be sought out by investors.

Though the shift to commercial loans is underway, IDCOL
remains the largest source of local currency debt, with ex-
ceptionally low interest rates, compared to tolerable rates
in other markets, and markedly lower than interest rates
typically found in emerging markets.

5.3. DEBT, EQUITY AND GRANT MIX

The capital structure in 2015-16 was almost half equity,
with the remainder split between debt at 36 percent and
grants at 17 percent (Figure 5.6). Bangladesh stands out
for having a higher share of debt in the energy access sec-
tor's overall capital structure. This points to the significant
influence of policy and donor interventions on the finan-
cing landscape.

Figure 5.6 D:E:G ratio for all enterprises surveyed
(electricity and cooking) (%, weighted average
by revenues)
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Within that, almost half is equity financing, as players find
it easiest to reinvest earnings into business. Interestingly,
few enterprises reported a change in debt, equity and
grant ratios in 2015-16 compared to 2013-14. This is likely
because many key players are highly diversified compa-
nies with activities spanning multiple sectors.

Overall, market actors felt that their reliance on debt and
grants was going to increase in the next five years, with
46 percent of respondents saying that their reliance on
equity would correspondingly decrease. The continuation
in the increase of grant share suggests that a wider nu-
mber of enterprises expect to move into newer energy
access segments beyond SHS and clean cookstoves, such
as mini-grids and grid extension. With the larger players
taking the lead in this migration, it is also understandable
that they are keen to replace their more expensive equity
financing with cheaper debt to remain financially sustai-
nable. Debt financing will allow companies to grow, a goal
of many enterprises.

Commercial banks do not yet fully understand the risks
associated with energy access and are hesitant to lend
to it. Given the continued, high reliance on subsidies,
grants and government-backed loans, commercial banks
have the impression that the sector is not yet commer-
cially viable, further discouraging them from lending.
Enterprises mentioned that they often lacked sufficient
knowledge about the financing options available through
banks and the requirements they would need to fulfill to
be eligible for lending.

Banks mentioned that enterprises seeking loans rarely
offered bankable business plans that they could assess
and compare with alternative lending options. Of the few
banks that have considered lending to the sector, the deal
sizes of loans sought by enterprises have been too small
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to justify the transaction costs. Banks mentioned minimum
deal size requirements of $350,000-400,000. Until recent-
ly, such loan sizes have been too big to be effectively uti-
lized, even by some of the larger enterprises. However,
as the energy access market shifts toward mini-grid deve-
lopment and grid extension, the share of corporate debt
being funneled into the sector is likely to grow along with
ticket sizes.

For electricity access, there is a significant difference in
the capital structure of SHS and mini-grid enterprises.
SHS enterprises, due to the relative maturity in the mar-
ket, are majority debt financed (Figure 5.7). Many enter-
prises focused on this segment raise concessional loans
from IDCOL. The remainder of their capital need is split
between a mix of grant and equity financing.

Figure 5.7 D:E:G ratio for enterprises active in the
solar sector (lanterns and SHS) (%, weighted average

by revenues)
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For mini-grid enterprises, equity is the primary source of
financing (Figure 5.8). This is because the mini-grid seg-
ment is still in its early stages in the market. Banks have
largely not yet considered the segment for financing.
Grant funding is only slowly picking up as installations in
the segment gain pace. Several enterprises focusing ex-
clusively on this segment are doing so by taking on high
entrepreneurial risk. The capital structure will likely change
as IDCOL ramps up its financing for mini-grids. Mini-grids
are highly capital intensive and enterprises will shift more
towards debt financing as they move beyond their first

projects and begin to scale.

Figure 5.8 D:E:G ratio for enterprises active in the

mini-grid sector (%, weighted average by revenues)

B Debt M Equity M Grant

Across technologies, electricity access players identified
interest rates as a key barrier (Figure 5.9). They expressed
a need for loans below 5 percent and in some cases as low
as 2 percent. While most companies mentioned an ability
to maintain profitability at the higher end of IDCOL's inte-
rest rate of 9 percent, some expressed difficulties in tole-
rating even 6 percent interest rates that IDCOL charges
for smaller loans.

Figure 5.9 Barriers to obtaining finance for electricity
access

Unbankable models/projects

Limited cash flow PO“CY risk
Human capacity Lack of local investors

Interest rates Collateral

Lack of early-stage investment vehicles
Weak balance sheet Investor knowledge

With increasing difficulties tapping into new customers,
SHS enterprises are finding it difficult to maintain healthy
cash flows. Many enterprises offer micro-credit or consu-
mer loans that increase capital requirements. Enterprises
that remain committed to the SHS segment are begin-
ning to shift business models towards larger capacity PV
systems by targeting customers in urban and peri-urban
areas. To serve these customers, being able to offer larger
loans is often critical, which further explains the continued
priority that access to low-cost loans have among enter-
prises.

While international financing may provide a new source of
funding for some companies, particularly the larger ones,
accessing such financing can be difficult. Often, they are
unaware of how to tap into international investment pools
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or are unfamiliar with the terms of loans or equity invest-
ments. A lack of human capacity was identified as a key
barrier.

The difficulty in accessing financing at low rates is espe-
cially challenging for electricity access product importers
that supply to distributers in wholesale. One company
interviewed mentioned that, as a wholesaler, it is not al-
lowed to access IDCOL's concessional financing. Instead,
it is forced to rely on commercial banks and pays interest
rates of up to 13 percent. In addition, it does not have
access to any grants. For commercial debt financing, such
enterprises are required to provide collateral. This is ano-
ther major barrier, as enterprises are unable to meet requi-
rements for funding rounds beyond initial capital raises.

Within electricity access, a focus is shifting towards provi-
ding solutions based on productive use rather than ligh-
ting. Products such as solar irrigation, solar cold storage
and dryers, battery charging stations and community
biogas projects in combination with electricity systems
are flourishing. The focus is now more on providing va-
lue-added use to customers through, for example, selling
systems of sizes large enough to support the use of fans,
TVs and radios, in addition to phone charging and ligh-
ting. One enterprise is involved in manufacturing batteries

for solar systems.

There were examples of enterprises engaged in the sup-
ply of advanced and hybrid energy access systems. One
enterprise constructs hybrid micro-grids with off-grid so-
lar energy systems and biogas plants, incorporating smart
control features into the plant. This combination can
be sized from 30-50kW, providing energy for up to 250
households or 1,250 beneficiaries.
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5.4. CLEAN COOKING MARKET

Debt is the single largest source of financing for enter-
prises interviewed in the clean cooking sector (Figure
5.10). This includes wood, charcoal, fuel supply and bio-
gas. The dominance of debt is unusual compared to other
markets surveyed that relied more heavily on a mix of
grant and equity.

Figure 5.10 D:E:G ratio for enterprises active in the
cooking sector (%, weighted average by revenues)

B Debt

B Equity B Grant



Part of the reason for the notably higher share of debt is
related to the significant role played by larger, diversified
players that have activities in many different infrastructure
and energy-related sectors. The involvement of larger, di-
versified companies contributed a higher debt weighting

than other countries surveyed.

Biogas plays a significant role in the cooking sector. Debt
and equity are the main sources of financing for the biogas
market (Figure 5.11). Enterprises interviewed had posted
combined annual revenues of $9.38 million in 2015-16, of
which biogas enterprises constituted 72 percent or $6.77

million.

Figure 5.11 D:E:G ratio for enterprises active in the
biogas cooking sector (%, weighted average by revenues

M Debt

B Equity B Grant

It is common for the share of sales to the business or insti-
tutional sector to range from 10-30 percent, a notably hi-
gher percentage than in countries like Kenya or Ethiopia.

Outside of the biogas enterprises, the clean cooking
market is comparatively underdeveloped. Several recent
initiatives—combined with a significant push from the
government—are helping to bring greater focus to this
sector. The government has announced an objective to
achieve 30 million improved cookstoves from different
technologies (wood, charcoal, biogas, electricity and LPG)
and has pledged to bring about “smoke free kitchens” by
2030 (SREDA, 2013).

The non-biogas enterprise space is driving the develop-
ment of community-led production models. One com-
pany relies on women’s groups and leaders to collect cow
dung and other raw materials. The company buys the raw
material and processes it into pellets and briquettes in
their factory before selling it back to the local market.

Given the high reliance on debt (admittedly skewed by
the biogas sector), high interest rates and the need for
collateral are the two greatest barriers in accessing finan-
cing (Figure 5.12). On average, cooking sector enterprises
reported a lower willingness to pay higher interest rates
than the electricity sector.

Figure 5.12 Barriers to obtaining finance for clean
cooking enterprises

Interest rates
Lack of local investors Policy risk

Human capacity Weak balance sheet
Collateral Limited cash flow

Lack of early-stage investment vehicles

Unbankable models/projects
Investor knowledge
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5.5. FUTURE SCENARIOS

This section provides an analysis of the estimated costs
and Debt:Equity:Grant breakdown to meet Bangladesh'’s
energy access targets.

Table 5.3 Key scenario inputs for Bangladesh

Key scenario inputs

Current D:E:G for Tiers 1-3 of the
electricity sector (2015-16)

58:23:19
Debt: Equity: Grant

Key scenario inputs

ICS wood 30.0
ICS charcoal 24.3
LPG 20.0
Breakdown by fuel type based on
best estimates (percent of all new )
. . Electric 15.7
clean cooking connections)
Ethanol/ 0.0
methanol
Biogas 10.0

53:33:14
Debt: Equity: Grant

Current D:E:G for the clean
cooking sector (2015-16)

Enterprise overhead ratio
(multiplier to the capital cost of 1.33
energy access technologies)

Overhead ratio multiplier
assumed for the clean cooking 1.2
sector

Overhead ratio multiplier

assumed for Tiers 4 and 5 12

Estimated D:E:G ratio for Tiers
1-3 of the electricity sector by
2030

75:20:5
Debt: Equity: Grant

Estimated D:E:G ratio for Tiers

1-5 of the clean cooking sector 60:30:10

Debt: Equity: Grant

by 2030
Tier 1 0
Tier 2 5
Tier breakdown based on the
SEforALL Finance Committee Tier 3 10
Report, 2015 (percent of all new I
electricity access connections)
Tier 4 20
Tier 5 65
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Figure 5.13 provides an indicative estimate of the total
costs of meeting Tiers 1 to 3 electricity access targets and

Figure 5.13 Total finance needed to meet Tiers 1 -3 of
Bangladesh’s energy access targets by 2030

25

$ billion

Electricity
(Tiers 1-3)

Cooking Sector
(Tiers 1-3)

Total finance need for Tiers 1-3 electricity: $6.11 billion
Total finance need for Tiers 1-3 cooking: $20.93 billion

m Grant = Equity MW Debt



the full cost of meeting cooking sector targets. The elec-
tricity sector estimates for Tiers 1 to 3 are comparatively
small, due to the government weighting toward Tiers 4
and 5.

Figure 5.14 provides an annual estimate of the costs for
the electricity access sector, broken into Debt:Equity:Grant
shares.

Figure 5.14 - Estimated annual finance need to achieve
Bangladesh's targets for Tiers 1 — 3 by 2030, broken down
into Debt:Equity:Grant shares
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Figure 5.15 provides a breakdown by Tier of the indica-
tive total cost of meeting universal electricity access for all
five Tiers of access. Note that in Bangladesh, the costs of
meeting Tier 4 and Tier 5 access represent the overwhel-
ming majority of the total costs, due to the government’s

weighting of the access targets toward these higher Tiers.

The costs of ensuring that 65 percent of new connections
come from Tier 5 and 20 percent from Tier 4, significant-
ly amplify the overall costs of meeting universal energy
access. This breakdown is broadly in line with the govern-
ment's current strategy of prioritizing mini-grid develop-
ment and grid extension nationwide. The total estimated
costs of meeting universal energy access reaches $225.82
billion when all five Tiers are included.

Figure 5.15 Cost breakdown of meeting universal
electricity access by Tier in Bangladesh
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Tier 1 M Tier4d
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Figure 5.16 provides an estimate of the annual spending
that will be required to meet Bangladesh’s national clean
cooking targets, including the cost of stoves and the fuel
supply, broken down by fuel/technology source.

Figure 5.16 - Cost breakdown of meeting national clean

cooking access targets in Bangladesh
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In Bangladesh, electricity and LPG represent the two lar-
gest cost components. Figure 5.17 provides an estimate
of the cost breakdown by fuel type.

Figure 5.17 Estimated cost creakdown of meeting
national cooking targets in Bangladesh, by fuel types

Ethanol/Methanol
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ICS Wood
23%

Electric

ICS Charcoal

4%

5.6. CONCLUDING REMARKS

One clear insight that emerges is that for the SHS mar-
ket, at least, the sector is under contraction relative to the
boom days of 2013-14. Propelled forward by booming
demand and the ready availability of concessional loans
and grants from IDCOL, the SHS market segment contri-
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buted significantly to increasing energy access in the
country to more than 18 million people. Demand satura-
tion in the SHS market has led to declining sales, which in

some cases was dramatic between 2013-14 and 2015-16.

Enterprises are reacting quickly. The downturn in the SHS
market has kicked off a diversification towards mini-grids
and grid-connected solutions, in step with the govern-
ment’s prioritization of those segments.

Considering the SHS downturn and difficult economics of
clean cooking solutions, enterprises are keen to reduce
costs and to diversify. Across the board, enterprises see
lower capital cost as a key factor in enabling them to do
so. The need for collateral to access debt is another ma-
jor barrier holding enterprises back from shifting their bu-

siness models as the market changes.

On the clean cooking side, biogas businesses oriented
towards commercial and productive uses are currently dri-
ving much of the segment’s growth, although activity in
wood and charcoal-based improved cookstoves is picking
up. Indeed, the prospects of household-level clean
cooking solutions continue to improve as the sector’s eco-
nomics—combined with a concerted push from the go-
vernment and international donors, as well as NGOs—are
poised to begin driving significant changes throughout
the market.

The clean cooking sector, with access levels of just 10
percent, is deserving of more targeted efforts. However,
profitability remains a challenge and the barriers (commer-
cial, behavioral and financial, as well as others) underscore
the difficulties the sector faces. Considering the sheer
scale of the financing needs, over $76 billion through
2030, this challenge should perhaps be seen rather as an
opportunity.



When asked what their number one priority would be for
spending $100 million to improve the energy access bu-
siness environment, almost one-third (32 percent) of in-
terviewees answered that the money should be invested
in working capital (Figure 5.18). Every fifth respondent
preferred the purchase of assets. It is remarkable that in
Bangladesh 40 percent of energy access professionals
see a priority for investment in the support of non-len-
ding activities, with advancing consumer awareness, staff
capacity-building and the development of supportive po-
licies and quality standards each scoring 11 percent of the

priority vote.

In contrast to other markets, only a small number of res-
pondents see improved access to finance for end-users
and access to local capital for businesses as the priority for
an external money injection, likely a consequence of the
successful introduction of grants and concessional loans
through IDCOL.

Figure 5.18 How would you allocate $100 million to
support energy access in your country (ranked)?

2% 2%

B Access to working capital
Asset purchases

B Technical and managerial capacity/skills
development

Consumer awareness and education

B Development of supportive policy and regulatory
environments

B Establishing and enforcing quality standards

Bl Training for local financial institutions

Finance products that facilitate access to local
capital markets

End-user finance

B Early stage, proof of concept funding products
Others
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6. MYANMAR COUNTRY

PROFILE

Table 6.1 Key statistics for Myanmar

Key statistics

Population (2014) 53.9 million inhabitants

(World Bank 2017b)

Number of households (2014) 11.4 million (World

Bank 2017b, UNHCR

2014)

Number of inhabitants per 4.72 (UNHCR 2014)

household

Population in 2030 60.24 million
inhabitants (World
Bank 2017b)

Access to electricity (2014) 52% (IEA and World

Bank, 2017)

9.1% (IEA and World
Bank, 2017)

Access to clean cooking fuels and
technologies (2014)

Access target by 2030 (electricity) 100%
(Government Target)

Access target by 2030 (cooking) 80%
(Government Target)
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6.1. INTRODUCTION

Myanmar faces a substantial energy access gap. Only half
of the population has access to electricity and only a third
is connected to the grid, with electricity access concen-
trated in urban areas. More than 80 percent of the rural
population lacks access and relies primarily on diesel
lamps, batteries or candles for lighting (Castalia, 2014).
For areas that are grid-connected, the quality of electri-
city access is low due to an aging national grid that expe-
riences 20 percent system losses.

Over 90 percent of Myanmar’s population lacks access to
clean cooking fuels and technologies (Table 6.1). Access
to any modern cooking method is limited to urban areas.
Traditional biomass (wood and animal dung) is widely
used and accounts for over 70 percent of cooking-related
energy consumption (EMC, 2015).

Regarding electricity access, Myanmar's National Electri-
fication Plan (NEP) is driving progress. Launched in 2014
with technical assistance from the Asian Development
Bank (ADB), the World Bank, the Japan International Coo-
peration Agency (JICA) and Sustainable Energy for All, the
NEP aims to electrify 7.2 million households and achieve
universal access to electricity for all by 2030. Although the
plan focuses on increasing the installation of SHS and mi-
cro-grids for rural electrification, it prioritizes grid-connec-
ted electrification for the country.

Most electricity access companies have been active for
more than four years and a small number for more than 10



(Figure 6.1). Yet, their growth has been slow. A key barrier
to their growth is the inability to sustain viable business
models. This is partly because the government, several
donor agencies and other international institutions pro-
moting electricity access have relied almost entirely on
subsidies—which can be as high as 90 percent for SHS.
With systems available to consumers at close to no cost,
enterprises have struggled to find consumers willing to

pay for services.

Figure 6.1 Enterprise type

# of enterprises
o

Private for-profit Social enterprise NGO/CSO

How does your organisation define itself?

Another barrier, especially for SHS enterprises, has been
the rapid increase in the availability of cheap—but often
low quality—SHS and solar lantern products, predomi-
nantly from China. Several enterprises selling Lighting
Global certified products have faced declining sales over
the past two years, as they have been unable to compete
with such products. Across the board, enterprises feel that
consumer purchase decisions are driven almost entirely by
lower price rather than higher quality. With no room for
a higher quality/higher price strategy that might result in
greater margins, combined with the substantial donor-led
efforts to promote electricity access in the country via
grants and subsidies, most enterprises have doubts about
the near-term viability of their business.

In the case of micro-grids, government programs subsi-
dize close to 60 percent of a project’s cost. Thus, potential

buyers of solar lanterns or SHS, in areas where enterprises

can offer micro-grid solutions, have rejected them in anti-
cipation of a cheaper electricity supply subsidized by the
government. This has made it difficult for enterprises to
expand their reach faster than what is possible through
the government subsidy program.

Most local enterprises have been unable to use the go-
vernment micro-grid subsidy program because its pro-
jects are allocated through International Competitive
Bidding (ICB), which requires a long-reaching track record
and substantial performance guarantees. Most local en-
terprises are unable to meet these obligations and lose
out to international companies with greater project expe-
rience and financial strength.

Most energy access companies are diversified companies
engaged in other energy sectors. Many have reduced
their involvement in SHS as they consider the segment
no longer viable. Others are focusing more on micro-grids
and some are looking to develop utility-scale or smaller
systems for commercial and industrial consumers without
access to the grid.

For many enterprises, the SHS or solar lanterns business is
no longer profitable and continued sales are only possible
because of the financial strength of other business seg-
ments. Due to their broader business operations, about
half of the interviewed enterprises had an annual turnover
of more than $1 million (Figure 6.2).

Figure 6.2 Enterprise size in term of revenue derived
from energy access
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(Figure 6.1). Yet, their growth has been slow. A key barrier
to their growth is the inability to sustain viable business
models. This is partly because the government, several
donor agencies and other international institutions pro-
moting electricity access have relied almost entirely on
subsidies—which can be as high as 90 percent for SHS.
With systems available to consumers at close to no cost,
enterprises have struggled to find consumers willing to

pay for services.

Another barrier, especially for SHS enterprises, has been
the rapid increase in the availability of cheap—but often
low quality—SHS and solar lantern products, predomi-
nantly from China. Several enterprises selling Lighting
Global certified products have faced declining sales over
the past two years, as they have been unable to compete
with such products. Across the board, enterprises feel that
consumer purchase decisions are driven almost entirely by
lower price rather than higher quality. With no room for
a higher quality/higher price strategy that might result in
greater margins, combined with the substantial donor-led
efforts to promote electricity access in the country via
grants and subsidies, most enterprises have doubts about
the near-term viability of their business.

In the case of micro-grids, government programs subsi-
dize close to 60 percent of a project’s cost. Thus, potential
buyers of solar lanterns or SHS, in areas where enterprises
can offer micro-grid solutions, have rejected them in anti-
cipation of a cheaper electricity supply subsidized by the
government. This has made it difficult for enterprises to
expand their reach faster than what is possible through

the government subsidy program.

Most local enterprises have been unable to use the go-
vernment micro-grid subsidy program because its pro-
jects are allocated through International Competitive
Bidding (ICB), which requires a long-reaching track record
and substantial performance guarantees. Most local en-
terprises are unable to meet these obligations and lose
out to international companies with greater project expe-
rience and financial strength.
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Most energy access companies are diversified companies
engaged in other energy sectors. Many have reduced
their involvement in SHS as they consider the segment
no longer viable. Others are focusing more on micro-grids
and some are looking to develop utility-scale or smaller
systems for commercial and industrial consumers without
access to the grid.

For many enterprises, the SHS or solar lanterns business is
no longer profitable and continued sales are only possible
because of the financial strength of other business seg-
ments. Due to their broader business operations, about
half of the interviewed enterprises had an annual turnover
of more than $1 million (Figure 6.3).

Figure 6.3 Reported cost of capital in local currency in
2015-16

# of enterprises
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The diversification towards micro-grids and utility-scale
systems is driven by a broad preference in the popula-
tion—including in remote areas—to access electricity for
more than just basic lighting and charging (Tier 1). Consu-
mers are more inclined towards higher Tier systems that
support the use of home appliances and, importantly,
the maintenance of small, village-level businesses. In the
dry-region of the country, the use of solar energy for irri-
gation purposes has emerged as a key driver of sales.

6.2. FINANCING ENERGY ACCESS

Most energy access enterprises in Myanmar reported a
cost of capital in local currency of between 5-10 percent



and gave the same range for the cost of capital that they
could tolerate (Figure 6.3 and Figure 6.4).

Figure 6.4 Reported cost of capital in international
currency in 2015-16
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Only a few enterprises interviewed mentioned high capi-
tal cost as a challenge in the market. After a major col-
lapse of the banking sector in 2003 and continued cases
of corruption and money laundering at the board level in
banks across the country, enterprises’ trust in the banking
system is very low. Many enterprises mentioned an unwil-
lingness to borrow money from local banks, even if the
terms of lending were favorable.

6.3. DEBT, EQUITY AND GRANT MIX

Financing for electricity access is overwhelmingly based
on grants. Only around a fifth of financing is equity based
(Figure 6.5). None of the interviewed enterprises reported
any debt financing.

The primary reason for such a skew in the market is the
preference by the government, donor and international
finance agencies for a subsidy-driven approach to expand
energy access. As consumers have held back from paying
for solutions in anticipation of subsidized ones, enter-
prises have been unable to develop business cases that
are viable for debt financing and have continued to rely
on grants.

Figure 6.5 D:E:G ratio for the electricty access sector
(lanterns, SHS, and mini-grids) (%, weighted average

by revenues)

B Debt

B Equity M Grant

This is a key reason for an even split between the percen-
tage of enterprises that plan to increase their reliance on
debt and those that don't expect to. Of the firms that
aimed to increase their reliance on debt, most planned
to seek international debt financing rather than domes-
tic debt. Consequently, enterprises anticipated remaining
highly reliant on grants for the foreseeable future.

The dominance of grants is driven in part by the relative
dominance of non-profit and international development
organizations in the energy access sector. For private sec-
tor enterprises, grant funds constituted only 3-4 percent
of the total enterprise capital structure. Such enterprises
remain almost exclusively equity financed, largely in the
form of corporate equity or own funds.

Though most enterprises are reliant on grants, the lack
of access to debt has been a significant barrier to sca-
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ling operations. For some enterprises, this has prevented
them from increasing their inventory and expanding cus-
tomer acquisition. Perhaps the greatest shortcoming of
the banking system has been the inability of enterprises
to raise performance guarantees to successfully bid for
procurement orders by the government and internatio-
nal agencies. In the absence of this, enterprises have lost
out on capturing the market for subsidized energy access
products. This contrasts markedly with Bangladesh, where
most companies capturing significant shares of IDCOL-re-
lated loans and supports have been local enterprises.

The preference for international financing by enterprises
can be traced primarily to a lack of trust in local banks.
Despite the willingness to attract international financing,
however, none of the enterprises interviewed have thus
far secured debt financing from international sources.
Most international financing used by enterprises is grants.

The capital structure of SHS enterprises, mini-grid enter-
prises, as well as the solar lanterns market participants is
very similar across the board at 80 percent grants and 20
percent equity.

In terms of grant financing for micro-grids, the ADB has
played a prominent role in the market. It has so far sup-
ported 12 solar micro-grids in 2016, through a total grant
of $2.3 million. This funding is from its dedicated poverty
reduction-financing window supported by the Govern-
ment of Japan. The ADB has pursued a business mo-
del for its solar mini-grids that entails 20 percent village
community financing, which could be in the form of cash
and in-kind labor and materials for civil construction and
grid erection; 20 percent equity financing from the local
developer (or engineering or energy service company);
and 60 percent outright grant. The funds are channelled
through the government’s Department of Rural Develop-
ment (DRD) and include a government contribution. ADB
intends to shift its support to a loan program but awaits
the development of viable micro-grid business models in
the market.

The World Bank is another major source of grant funding
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for electricity access. Under a support program started
within the framework of the NEP, it has allocated $120
million for the off-grid rural electrification program. In
2016, the World Bank allocated $22 million targeting the
SHS market segment. For its part, the DRD, the main na-
tional agency responsible for rural electrification, has re-
ported disbursements of funds totalling $19.8 million to
the actors in the SHS market in 2016 and $200,000 to the
mini-grid market segment. These two investments make
them the largest actors interviewed. Due to their role in
providing grant funding to the market, they have a signifi-
cant impact on the D:E:G ratios reported.

Since local enterprises active in the electricity access sec-
tor have been unable to meet all the bid requirements,
such as International Standards Organization (ISO) certi-
fications, performance guarantees and a substantial track
record, most bids have been won by foreign companies,
largely from China. Local companies have instead provi-
ded labor, logistics and rural community engagement to
the foreign winners.

A lack of human capacity and low technical expertise are
additional factors that enterprises mentioned as disadvan-
tages they face in winning contracts in competitive bids.
These include shortcomings in technical areas of project
development, business planning and business modelling,
technical design capabilities and technical capacity for
servicing systems including operation, repair and mainte-
nance. These are the barriers that hold local companies
back from receiving the kind of grant financing provided
by development financing institutions.

Enterprises feel very strongly that policy risk is a major
barrier in obtaining financing (Figure 6.6). In the case of
SHS, enterprises feel that the lack of a clear import po-
licy has allowed cheaper, lower-quality products to take
over the market and render them uncompetitive. This in
turn has weakened their balance sheets and prevented
them from raising equity beyond family and friends and
their own funds, which are otherwise the primary source
of such capital. For micro-grids—and to a lesser degree
for the SHS market segment—there is the risk that po-



Figure 6.6 Barriers to obtaining finance for electricity
access enterprises

Human capacity
Unbankable models/projects

Weak balance sheet Policy riSk

Interest rates Forexrisk Collateral
Sector track record Lack of local investors

Access to international investors

tential extension of the national grid in off-grid areas will
drive customers away from their systems and halt future
cash flows. Enterprises see a lack of policy as a major risk
to their business model and a barrier to attracting equity
investors and future debt financing.

Weak balance sheets have made it difficult for enterprises
to use their existing assets as collateral to raise debt fi-
nancing, whether from international or domestic sources.
Additionally, the mention of interest rates as a barrier sug-
gests that enterprises see lower financing costs as a key
lever to improve their profitability.

6.4. CLEAN COOKING MARKET

In Myanmar, since no representatives of clean cooking en-
terprises could be identified for interviews, only electricity
companies were surveyed. The clean cooking sector, des-
pite the large access gap, is still in its infancy. There are
currently no noteworthy government policies or programs
to promote the sector. Of the development finance insti-
tutions surveyed, none reported any activity in the clean
cooking sector.

One independent program was identified. Since 2014, the
non-profit Groupe Energies Renouvelables, Environment
et Solidarités (GERES) runs the “Strengthening improved
Cookstove Access towards a better quality of Life and En-
vironment” (SCALE) program to initiate a market-based
mechanism for fuel-efficient improved cookstoves. A few
small, clean cooking enterprises have received training
from the program but could not be reached for interview.

6.5. FUTURE SCENARIOS
Table 6.2 Key scenario inputs for Myanmar

Key scenario inputs

Current D:E:G for Tiers 1-3 of the 0:20:80
Electricity Sector (2015-16) Debt: Equity: Grant

Enterprise Overhead Ratio
(Multiplier to the Capital Cost of 1.33
Energy Access Technologies)

Overhead Ratio Multiplier
Assumed for the Clean Cooking 1.2
Sector

Overhead Ratio Multiplier

Assumed for Tiers 4 and 5 12

Estimated D:E:G Ratio for Tiers

1-3 of the Electricity Sector by 603010

Debt: Equity: Grant

2030
Tier 1 0
Tier 2 5
Tier breakdown based on the
SEforALL Finance Committee Tier 3 10
Report, 2015 (percent of all new
electricity access connections)
Tier 4 20
Tier 5 65
ICS wood 20
ICS charcoal 38
LPG 2
Breakdown by fuel type based on
Myanmar's targets (percent of all )
) . Electric 40
new clean cooking connections)
Ethanol/
0
methanol
Biogas 0
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Annex A provides a more in-depth description of the me-  Figure 6.8 - Estimated annual finance needed to meet
thodology and of the assumptions underlying this analy- ~ Myanmar’s electricity access targets for Tiers 1 - 3 by 2030,
sis. broken down into debt, equity and grant shares

Figure 6.7 provides an indicative estimate of the total fi-

nance needed to meet national electricity access targets,

broken down into Debt:Equity:Grant shares.

$ million

Figure 6.7 Total finance needed to meet Myanmar’s
electricity access targets for Tiers 1 — 3 by 2030

20 1

2 5 0 J J ‘ l ‘
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2.0
Figure 6.9 provides a breakdown of the total cost of mee-
15 ting universal electricity access by Tier.
c .
S
%
“ 1.0
Figure 6.9 Cost breakdown of meeting Myanmar’s
05 electricity access targets by Tier
1% 3%
0.0
Electricity
(Tiers 1-3)

Total finance need for Tiers 1-3 electricity: $2.21 billion

B Grant H Equity B Debt

Figure 6.8 provides an indicative overview of the annual
finance required to reach Myanmar's national electricity
access target of 90 percent, focusing specifically on the
costs for Tiers 2 and 3, as the SEforALL Finance Com-
mittee Report’s assumptions for the region assumes O
percent for Tier 1 and 5 percent and 10 percent for Tiers 2
and 3, respectively (SEforALL, 2015).

Tier 1 B Tier4
M Tier2 M Tier5
Tier 3
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A heavier weighting towards Tiers 4 and 5 results in si-
gnificantly higher total costs of meeting universal energy
access, reaching as high as $80.65 billion when all five
Tiers are included.

Although no official cooking fuel mix forecasts are avai-
lable, current government sources and secondary litera-
ture suggest a fairly high weighting toward electricity, as
the population continues to urbanize and the government
aims to reduce reliance on firewood for cooking.

6.6. CONCLUDING REMARKS

Energy access enterprises are struggling to maintain pro-
fitability as they lose customers to systems subsidized by
the government and DFls. For those companies that can
retain paying customers, lower-cost products— primarily
from China—are pulling customers away and affecting
profitability. To stay afloat, many enterprises are diver-
sifying their businesses to higher Tier energy solutions

and/or expanding to non-energy business activities.

Given the low viability of electricity access segments, in-
ternational development organizations continue to play a
leading role in the market. Myanmar’s reliance on grant
financing has made it the primary source of capital. For
private enterprises that would prefer debt financing, a
weak domestic banking sector has left little choice but to
continue relying on equity financing and grants.

The absence of clean cooking enterprises is conspicuous.
Yet, it is unsurprising given the relatively few clean cooking
companies in the country and the lack of initiatives sup-
porting the sector by the government and development
finance institutions. Given the sizable clean cooking gap,

far more needs to be done to support the sector.

When asked to consider how $100 million of development
funds to accelerate energy access could be deployed,
enterprises prioritized the need for early stage, proof-of-
concept funding products (Figure 6.10). This is in line with
the need of enterprises to access financing for pilots as
they shift their businesses towards new, higher-Tier ener-

gy access solutions.

Figure 6.10 How would you allocate $100m
for energy access?

B Early stage, proof of concept funding products
B Training for local financial institutions
B Access to working capital

B Technical and managerial capacity/skills
development

Finance products that facilitate access to local
capital markets

Others
B Establishing and enforcing quality standards

B Development of supportive policy and
regulatory environments

Consumer awareness and education

[0 End-user finance
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Enterprises have prioritized training for local financing ins-
titutions. This highlights the need for a more professional
and reliable banking sector that could allow enterprises to
access greater debt financing. For private businesses, this
would be a far cheaper alternative to the more expensive
equity financing that they currently rely upon and would
increase the amount of capital available. This would allow

them to expand the scale of their businesses.

Access to working capital is another priority for enter-
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prises. This is because the purchase of SHS and solar
lanterns is seasonal, with sales increasing after spring as
consumers have money to spend coming out of the har-
vesting season and seeking electricity for cooling as they
face the summer months. The seasonality of customers’
revenues remains a concern for enterprises, as it hinders
cash flows and restricts their ability to maintain the re-
quired inventory to meet market demand. With cash tied
up for inventory, enterprises are unable to spend funds on

customer acquisition to expand their businesses.



ANNEX A

METHODOLOGY

The report assesses the financing needs of market actors
that enable access to reliable, affordable and modern
energy services in five high-impact jurisdictions (Kenya,
Ethiopia, Bangladesh, Nigeria and Myanmar). It focuses
on enterprises meeting Tiers 1 - 3 of energy access needs
in these markets. It investigates the current (or near-past)
finance needs of enterprises and other energy access
market actors to determine how enterprises active in
the energy access sector are being financed, what their
unique finance needs are and what are the estimated fu-
ture finance needs for Tiers 1 - 3 of energy access in each
country surveyed. The methodology set out here des-
cribes the research and analysis to support future replica-
tion or improvement.

The model developed to conduct the scenarios on future
finance needs has been built up over the course of several
months and adjusted, improved and reviewed over the
course of the project by both internal and external ex-
perts. Countless sensitivity analyses have been conducted
on different variables and assumptions as the model de-
veloped. As with any modeling exercise, the assumptions
made are decisive in shaping the final outputs. Moreover,
the authors recognize that every assumption made here
could be debated and challenged. The hope is that by
being transparent about these assumptions, this report
can help inform subsequent research and support the re-
plicability of this work in the future.

SCOPE

In-country work began with an analysis of the current en-
ergy access landscape to develop a comprehensive list of
companies, NGOs and international development organi-
zations active in these markets. In most cases, this prelimi-

nary market research yielded between 40 and 75 market
actors. This initial list was used to reach out to individual

enterprises for interviews.

The analysis focused on organizations or market actors
whose activities enable energy access through the de-
ployment of decentralized energy technologies. This in-
cludes organizations who design, manufacture, transport,
sell, maintain or repair energy access products and equip-
ment; who construct, install, manage or operate decen-
tralized energy systems; who supply mini-grid electricity
to end users; who supply cooking fuels; or who provide
marketing, administration, knowledge or end-user finance
services that encourage uptake of energy access.

This definition does not restrict the focus to finance for
enduring physical assets, but encompasses finance used
by market actors for any purpose, including business sup-
port functions.

The in-country analysis included social enterprises as
well as NGOs and captured formal and informal actors,
where necessary. In some cases, this involved interviews
with kiosk owners selling solar lantern and other lighting
products in urban and peri-urban markets, to better un-
derstand the distribution and supply channels, business
models and finance needs of different market actors.

Given that the focus was on enterprises serving Tiers 1
- 3 of energy access, national utilities or other govern-
ment-backed entities leading large-scale, grid-extension
or mini-grid initiatives were not interviewed.

In the cooking sector, market actors working in the kerose-
ne fuel supply chain were not included, because it is diffi-
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cult to separate kerosene for lighting from other uses and
the market for kerosene supply is not expected to have
significant unmet finance needs. The supply of cooksto-
ves that could use kerosene was included as improved
cookstoves.

Organizations providing finance to market actors (inclu-
ding end-user finance) were interviewed, as these actors
possess valuable information about the needs of finance
recipients. Between two and four finance providers were
interviewed in each country to incorporate their perspec-
tives on the market gaps and current finance needs, and
to garner insights on barriers to finance and energy access
priorities in each country.

ENERGY ACCESS TIERS AND
TECHNOLOGIES

The report focuses entirely on markets for off-grid or de-
centralized technologies and systems that provide Tiers 1,
2 or 3 energy access per the Multi-Tier Framework (Bhatia
and Angelou, 2015).

ELECTRICITY

For electricity access, the most common and relevant tech-
nologies that meet this definition are solar lanterns that
incorporate phone charging; SHS, non-solar standalone
systems (e.g., diesel generators, wind); and low- to me-
dium-capacity (per-user) mini-grids. While solar lanterns
can only deliver Tier 1 services, other technologies can and
do deliver energy access at Tiers 1, 2 and 3. High-quality
mini-grids may deliver Tier 4 electricity access or above.
Enterprises enabling energy access through Tier 5 alone
were excluded from the analysis.

COOKING

The access Tier provided by a cooking solution depends
on how it is used, and can only strictly be known for an in-
dividual user by taking demand-side measurements. The
analysis assumes standard usage conditions to predict the
tier of access. Assuming standard usage, the Tiers 1 to

3 scope includes all uses of firewood, pellets, briquettes,
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and charcoal, and excludes BLEENS solutions (biogas,
LPG, ethanol, electricity, natural gas and solar). However,
in Bangladesh (where biogas and LPG are quite prevalent)
and in Nigeria (where LPG and ethanol are prevalent), cer-
tain enterprises were surveyed that derived a portion of
their revenues from these cleaner, Tier 4 fuels. This notwit-
hstanding, most cooking sector enterprises surveyed fo-
cused either on manufacturing, distributing or retailing
clean cookstoves for wood and/or charcoal fuels, or sup-
plying cooking fuels.

END-USER TYPES

While the focus is mainly on household energy access
providers, enterprises whose activities include serving
non-domestic users (such as commercial, agricultural or
other productive uses) were included and interviewed,
where appropriate. In cases like Bangladesh, many of the
enterprises interviewed derived a non-negligible portion
of their revenues from serving institutional, commercial,
or small business sectors. However, the core focus of the
analysis was on enterprises providing energy access to the
domestic sector, largely because this is where the greatest
gap—and therefore the greatest finance need—exists for

Tiers 1 to 3 energy access solutions.
TIME PERIODS

The survey questions focused on the following years:
2013-14 and 2015-16.

Analysis of future needs focuses on the financing needed
to meet national government targets through 2030. This
is the target year for delivery of Sustainable Development
Goal 7 and SEforALL goals.

GEOGRAPHIC BOUNDARIES

Where survey respondents are active in multiple coun-
tries—including countries beyond the scope of this stu-
dy—in-depth interviews were used to separate the finance
needs for the survey country from those of the overall
company or enterprise. In other words, enterprises were
asked to focus on revenues derived from energy access in



the survey country, excluding revenues derived from other
sectors or countries. This ensured that data gathered on
finance-related needs accurately reflects the situation in

the survey country.

Table A.1 Overview of the main financial instruments

FINANCE TYPES

Table A.1 provides an overview of the finance technology

used in the analysis.

Instrument Type

Corporate debt from:

o a local bank

o an international bank

o a development finance institution
o a micro-finance institution

o a government agency

o crowd-funded debt

Debt Project debt from:

o a local bank

o an international bank

o a development finance institution
o a micro-finance institution

o a government agency

Asset-backed security

Loan from friends or relatives

Corporate equity:

o own funds, on-balance sheet financing
oventure capital

o angel investor

o impact investor

Equity o private equity

Project equity

Mezzanine finance

Equity from friends or relatives

Donor funds from:

o an international institutional donor

o a philanthropic organization

o the national or local government
Grants o government subsidy (e.g., tax exemption)

Carbon credits (CDM, voluntary market)

Guarantees
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RESEARCH PROCESS
IDENTIFYING MARKET PARTICIPANTS

A master list of the key energy access market partici-
pants in each of the five countries was created drawing
on publicly available data and reports including: the UN
Foundation’s Energy Access Practitioners’ Network, the
SEforALL Finance Committee report, market reports from
the Global Off-Grid Lighting Association (GOGLA), BNEF
and member lists for GOGLA and GACC. (See Bibliogra-
phy). This was supplemented with additional outreach in-
country through national industry associations and other
international organizations—such as Energy4lmpact, IRE-
NA, IIED, Hivos, Arc Finance and Worldwatch—to broa-

den the scope of prospective interviewees.

To counter any potential bias in favor of larger, more-esta-
blished market actors, the analysis included a wide repre-
sentation of different enterprise sizes. Debt:Equity:Grant
ratios for larger enterprises tended to have greater in-
fluence when weighted by revenues, since they have a
greater number of unit sales.
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ORGANIZING SURVEYS OF MARKET
PARTICIPANTS

Country-specific survey lists were organized per market
segment (e.g., clean cookstoves, SHS), focusing primarily
on organizations with technologies corresponding to Tiers
1 to 3 of the Multi-Tier Framework. End-use technologies,
customer segments (e.g., residential, commercial and ins-
titutional) and activities (e.g., consulting, other services)
were recorded with an identifier for each market actor.
These three dimensions provide a concise way of quali-
tatively describing entities in the energy access sector. It
should be noted that customer segments are not necessa-
rily end-users, but can also be other market actors further
down the value chain.

Each actor’s turnover—or an estimate of their turnover—
and, where possible, sales numbers were recorded to pro-
vide a picture of the size of enterprises active in the sec-
tor. To ensure as high a level of data sharing, the surveys
provided ranges of revenues (e.g., $500,000 — $1 million)
and respondents were invited to provide more specific
revenue numbers. In approximately 10 percent of cases,
respondents provided actual sales revenues. A significant
portion of these came from Bangladesh.



Table A.2 shows the categories that were used.

Table A.2: Overview of the descriptor segments and activities

End use technology or

market segment

- Solar lanterns

- Solar home systems

- Mini-grids
Renewables/hybrids

- Mini-grids, fossil fuels

- Improved cookstoves (wood)

- Improved cookstoves
(charcoal)

- Solid cooking fuel supply

- Other (biogas, LPG, ethanol,
solar cookers, solar pumping,
etc.)

Customer segment

- Households

- Community institutions (e.g., schools, health
clinics, churches, etc.)

- Small businesses and local enterprises

- Industry (e.g., manufacturing, agriculture,
mining, etc.)

- Other

Activities

- Manufacture, assembly and/or processing
(e.g., product/equipment/fuel)

- Distributor (e.g., products/equipment/fuel)

- Retailer (products/equipment/fuel)

- Vertically integrated supplier (e.g., covering
most/all parts of the supply chain)

- Mini-grid based electricity supply

- Construction/installation

- Maintenance, repair and after-sales services
- End-of-life disposal/recycling

- Project/product design

- Management of energy facilities/operations
- Marketing

- Knowledge services

- Legal or administrative services

- End-user finance

- Commercial or distributor finance, including
support services

The long list of market participants was organized as fol-

lows to facilitate selection.

Table A.3 Overview of enterprise categorization

Enterprise size in
country ($'000 in
annual turnover)

0-10

Solar lanterns

Market Segment

Mini-grids
(renewable,
hybrid, and
conventional)

Solar home
systems

Solid fuel
improved
cookstoves

Solid cooking
fuel supply

10-100

100 - 500

500 - 1,000

1,000 — 10,000

Above 10,000
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APPLYING THE FILTER

To short-list market participants for the survey, the analysis
used a filtering methodology based on two factors:

e Market segment (clean cooking, solar home sys-

Turnover was selected as a measure of enterprise size,
rather than the number of customers, as a stronger driver
of finance needs.

tems, etc.) Figure A.1 provides a visualization of the process in each
country.
e Enterprise size (annual turn-over in $'000)
Figure 1 Visualization of filtering process
P | ‘ ( X XX
‘ ‘ . Filtering
. methodology
Energy Access based on .
Market Participants market Final set of ~10 - 40 energy

MARKET SEGMENT

Of the five to seven market segments identified, three or
four segments were selected for the rest of the research
based on number of organizations and perceived market
size. In some countries, like Myanmar, no cooking enter-
prises were interviewed and none of the leading DFls in-
terviewed has resources allocated to the cooking sector.
The survey in Myanmar therefore focused on solar lan-
terns, SHS and mini-grid market segments.

In some cases, it was difficult to find enterprises active or
focusing specifically on the solid cooking fuel market seg-
ment (e.g., wood, charcoal, pellets, briquettes). In many
cases, cookstove manufacturers also provided fuel, but
there were comparatively few enterprises focusing specifi-
cally on fuel supply, outside the LPG sector.
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segment and
enterprise size

access market participants
that will form the core of
data gathering effort

ENTERPRISE SIZE

Within each of the selected segments, the goal was to
select at least two organizations from each size bracket to
form the core sample. In the instance that one size bracket
contained fewer than two organizations, the “missing” se-
lection(s) were allocated to the size bracket(s) in which the
largest number of organizations were identified. To ensure
that cooking received attention proportionate to its im-
portance, an effort was made to ensure that the cooking
sector was adequately represented in each country sur-
veyed. Within each market segment, the survey covered
a range of organizations for the following functions iden-
tified in Table A.4.

While selecting organizations, preference was given to the
largest organizations within each turnover bracket.



Table A.4 Overview of market segments

Solar lanterns / Solar home

systems / other standalone /
cookstoves

Mini-grids

Sale of physical assets
(product/equipment)

Electricity supply

Cooking fuel supply

Sale of physical assets (fuel)

Transformation of physical Construction/installation

assets (product/equipment)

Transformation of physical assets (fuel)

Transport of physical assets
(product/equipment)

Maintenance or repair provision

Transport of physical assets (fuel)

Non-financial service activities:

® maintenance or repair
provision

® marketing

e knowledge services
(advice, education,
information)

e administration services

Management of energy facilities/operations

Note - Vertical integration refers to organizations that cover several, or even all, functions listed. Most vertically integrated companies were operating in the solar home

system market, particularly among PAYGO enterprises.

SEGMENT-SPECIFIC SECONDARY RE-
SEARCH

Information was gathered on the following topics through
a literature review and consultations with key stakehol-
ders:

e dominant and emerging business models within
each market segment

* number of active companies/organizations within
each market segment (order of magnitude)

* typical maturities and types (private enterprise,
social enterprise, NGO, etc.) of active companies/
organizations within each market segment

e (estimated) size of each market segment, mea-

sured by revenue and number of sales or customers

e end-user subsidy, if applicable (the gap between

the cost of the product/service and the price the

end-user pays)

® major investments known to have flowed into
the sector, or summed investment flows, in 2013-
14 or 2015-16, broken down by Debt:Equity:Grant

(where information was available)
e barriers to finance flows to market actors

* projections of future finance needs (where avai-
lable)

CORE SAMPLE INTERVIEWS

Interviewees were approached by in-country experts, in
line with business and cultural norms. Verbal (phone or
face-to-face) contact was supplemented by written com-
munication, so that every prospective interviewee had a
copy of the introductory text, the interview questionnaire
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and the non-disclosure agreement. The introduction/invi-
tation explained the purpose and significance of the study

and its expected benefits for the energy access sector.

The interviews were semi-structured and based on a ques-
tionnaire (See Annex C and D). Virtually all interviews were
conducted in person with senior officials at the company
or organization (e.g., CEO, CFO, managing director, exe-
cutive director, or other senior office holder). Senior-level
access did not prove to be a challenge except for larger,
more established PAYGO companies, where access and
data disclosure both proved challenging.

The data gathered covered two time periods: 2013-14,
and 2015-16. However, several enterprises interviewed
were not in business or had not recorded sales in 2013-
14. In some markets, like Bangladesh, it was possible to
trace the change in enterprise revenues and D:E:G ratios
from 2013-14 to 2015-16, but in most other countries,
the emergence of new actors and the disproportionate
influence of larger donors (e.g., in Ethiopia and Myanmar)
meant that changes seen from 2013-14 to 2015-16 could
not be relied upon to provide indicative trends. The core
analysis focused on the best data available, which in all
countries was for the period 2015-16.

The interviews aimed to capture the following key data,
as a minimum, to develop a nationwide analysis of the
overall energy access financing landscape:

1. Share of debt as a share of the organization’s ove-
rall financing (to be specified whether it is corporate
debt, project debt, a concessional loan from a DFI, a
government-backed loan, or other)

2. Share of equity (corporate equity, project equity,
private equity, VC funds)

3. Share of grant or donor funding (whether from the
national government, philanthropic grants, interna-
tional donors, or from carbon or other revenues)
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4. Overhead ratio (overheads to include among other

things: marketing, R&D, insurance)

5. Volume of sales to end-users (or equivalent, if the
segment is not concerned with sales)

6. An estimate of the current cost of capital in both
local and international currency financing

7. An estimate of the tolerable cost of capital for both

local and international currency financing.

A “rank and explain” question about the most influential
barriers to obtaining finance was also included in the sur-
vey with barriers separated into those cited most often for

electricity access versus clean cooking.
FUTURE ENERGY ACCESS SCENARIOS

National order of magnitude estimates of the anticipated
amount of debt, equity, and grant finance required to
meet national targets were developed for each country. In
some cases, like Kenya, these targets were included in the
SEforALL Action Agenda (Kenya, 2017; Nigeria, 2016);
in others, targets were based on government reports or
strategies. Estimates were aligned with the best available
government forecasts for the electricity and cooking sec-
tors and include country-specific assumptions, such as the
final share of the population that will achieve various Tiers

of energy access.

The analysis included a basic population analysis, inclu-
ding anticipated population growth, through 2030. The
best year for which uniform data, including forecasts,
was available in the World Bank’s population database
was 2014. In addition, since energy access is provided at
the household level, the basic unit of analysis considered
was the household. Numbers for the average number of
inhabitants per household were found on individual we-
bsites, either from the government, the World Bank, or
from ArcGlIS.



Table A.5 summarizes they key population figures by

country.

Table A.5 Key population data by country

Current Number of Current

population inhabitants per population Population in 2030 | Population in 2030

(inhabitants, 2014) | household (households, 2014) | (inhabitants) (households)
Bangladesh 160,995,640 4.5 35,776,809 186,460,000 41,435,556
Ethiopia 99,390,750 5.1 19,488,382 138,297,000 27,117,059
Kenya 46,050,300 4.4 10,465,977 65,412,000 14,866,364
Myanmar 53,897,150 47 11,418,888 60,242,000 12,763,136
Nigeria 182,201,960 45 40,489,324 262,599,000 58,355,333

This population forecast was combined with current en-
ergy access numbers to calculate the absolute energy
access gap by 2030, citizens currently lacking access to
electricity and/or clean cooking, plus new clean cooking
and electricity connections needed by 2030 to meet po-
pulation growth. For countries with 100 percent energy
access targets (for electricity and cooking), the absolute
energy access gap was taken as the total number of new
connections or systems needed to reach universal energy
access. For governments with access targets less than 100

percent (such as Nigeria, with a 90 percent electricity ac-
cess target and an 80 percent clean cooking target, and
Myanmar, with an 80 percent clean cooking target), a se-
parate calculation was used: the total population by 2030
was multiplied by the access target (percent) and then the
number of households that currently have access was sub-
tracted to leave the absolute number of households still
needing access to meet the target.

Table A.6 provides an overview of the access gap by
country, based on this methodology.

Table A.6 Overview of the access gap by country (by number of households)

Actual electricity
access gap based on

government targets by

Percent of households

Actual clean cooking
access gap based on

government targets by | Percent of households
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ESTIMATING FUTURE FINANCE NEEDS

The analysis is based on a bottom-up model focused pri-
marily on the costs of meeting Tiers 1 to 3 energy access.
It includes the following factors:

1. A forecast of population growth, reflecting the
absolute share of the population needing access
through 2030

2. Updated cost data for Tiers 1 to 3, using the most
recent costs available to reflect the significant de-
clines in unit costs that have occurred since 2015

Table A.7 Tier definition and key cost inputs

3. A technology degression value to capture future
cost declines set conservatively at 2 percent for Tiers
1to 3, based on the World Bank’s AIM model assump-
tions, and 1 percent for Tier 4 mini-grids, to capture
future cost and efficiency improvements.

ELECTRICITY ACCESS COST
ASSUMPTIONS

To calculate the costs, the analysis used baseline numbers
from the World Bank’s Access Investment Model (AIM)'™
for the costs of meeting different Tiers of access. Table A.7

provides an overview of cost inputs.

Total capital cost per
household through 2030,
including inverter/battery/

product replacement,
as well as a 20 percent
premium over cash sales

Cost per Capital cost price for Tiers 2 and 3
household per system/ to factor in the cost of a
Definition of each Annual (per AlM, connection PAYGO finance plan
Tier of access demand 2015)'¢ (2017) (2017)
Units w Wh kWh $ $ $
Tier 1 5 20 7 94 10" 70
Tier 2 70 275 100 798 56418 1,340.06
Tier 3 200 1000 365 1,680 1,320 3,136.32
Tier 4 800 3,400 1,241 6,720 6,720 6,720
Tier 5 2,000 8,200 2,993 16,800 16,800 16,800

2030 (households) (2030) 2030 (households) (2030)
Bangladesh 19,110,827 46.1 37,822,098 91.3
Ethiopia 21,816,219 80.5 26,727,291 98.6
Kenya 11,098,612 74.5 14,217,473 95.5
Myanmar 6,825,314 53.4 9,171,390 71.9
Nigeria 29,177,704 50.0 45,753,012 78.4
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'S Progress Toward Sustainable Energy 2015, Global Tracking Framework, Annex 2, Access Investment Model (AIM)

'¢ These figures were obtained directly from the World Bank’s recently updated AIM model.

17 See : https://data.bloomberglp.com/bnef/sites/4/2016/03/20160303_BNEF_WorldBankIFC_Off-GridSolarReport_.pdf
'8 http://www.sendea.biz/product-catalogue/productdetail/market/show/product/mobisol-basic-nyatibuffalo-80w/

17 http://www.sendea.biz/product-catalogue/productdetail/market/show/product/mobisol-basic-temboelephant-200w/
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Darker blue cells indicate the cost inputs that were modi-
fied and updated based on an analysis of current costs.
Green cells indicate the total cost per household of ob-
taining and maintaining that Tier of access over 2018-30,
including the replacement of batteries, inverters, and—for
Tiers 2 and 3—the costs of finance. The technology de-
gression value is applied to this aggregate cost value and
applied each year to new households gaining access. (See
below for more on the incorporation of the degression
value to track technological cost improvements). As the
analysis focuses on the costs of meeting Tiers 1 to 3, the
assumptions and detail on Tiers 4 and 5 cost calculations
are at best indicative.

To capture the cost of operations and maintenance, a
different approach was used: during the interviews, enter-
prises were asked about their approximate overhead ra-
tio, which covers the costs of staff, office space, customer
acquisition, after-sales services, as well as maintenance,
among others. In most cases, this overhead ratio was esti-
mated by enterprises to be between 25-50 percent. Once
the final capital cost numbers were generated by the mo-
del, the model applies a multiplier to capture overhead
and business services costs that are a real part of enter-
prise finance needs. So rather than including the opera-
tions and maintenance costs at the level of the capital
cost calculation, they were added on after the fact as part
of the costs of managing and running an energy access
enterprise. For simplicity, three different multipliers were
used: 1.2 for enterprises active in the cooking sector; 1.33
for the electricity access sectors of Ethiopia, Nigeria, and
Myanmar, and Bangladesh; and 1.4 for the electricity ac-
cess sector of Kenya. These numbers broadly reflect the
responses received to the question about enterprises’
overhead costs. In practice, if the capital costs of meeting
and maintaining Tier 2 access for a share of the population
of Ethiopia are estimated at $1 billion, adding the real en-
terprise-related costs of meeting that Tier of access would
result in a total finance need of $1.33 billion.

For Tiers 1 to 3 of electricity access, we have assumed
a lowest-cost approach, which in all countries surveyed
currently favors the use of either solar lanterns or of SHS

to reliably meet and, perhaps more importantly, maintain
that Tier of access over time.

For the cost input values that were modified for Tiers 1
to 3, the most recent data available for lantern products
and for SHS was used. For each level of access, the solar
product was matched to the rated capacity corresponding
to that Tier of access and priced accordingly.

To capture the fact that a household lighting product
(e.g., lantern) has an average useful life of two years, and
that SHS need to have batteries and inverters replaced
every five-to-seven years, it was assumed that households
in Tier 1 must buy multiple lanterns to “maintain” access.
For 2017-30, the model assumes that an average of se-
ven solar lanterns per household are needed to reach and
maintain access. Some customers may move up the ener-
gy access ladder, which would increase the overall money
needed.

For Tier 2, the model draws on the most recent IRENA cost
data available for off-grid solar (IRENA, 2017), indicating
that for SHS, the costs of batteries and inverters repre-
sent 49 percent of the total initial cost of the system. The
model assumes that two replacements will occur through
2030. This results in a total cumulative price almost twice
(1.98 times) as high to meet and maintain access as the
initial product price. While virtually all Tier 1 lantern pro-
ducts are purchased as cash sales, the model assumes
that Tiers 2 and 3 SHS products will be purchased via a
PAYGO finance plan. To reflect this, the model assumes a
20 percent price premium over cash sales for SHS in Tiers
2 and 3, based on price premiums observed in markets
such as Kenya and Tanzania (Sendea 2017a, 2017b).

For mini-grids, the replacement cost of inverters and bat-
teries is estimated at 39 percent of the total costs of the
mini-grid system (IRENA, 2017) and a single replacement
per mini-grid is assumed through 2030. This is partly to
recognize that for mini-grids, the majority are likely to be
built in 2019-25 and only one battery and inverter repla-
cement is likely to be required through 2030. A (conserva-
tive) technology degression value of 1 percent has been
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built in to capture some of the cost declines in the mi-
ni-grid sector as business models, storage technologies
and other factors improve in the years ahead.

For Tier 5 grid connections, the World Bank’s AIM assump-
tions are used and divided by 14 to represent an approxi-
mate annualized cost of meeting and maintaining Tier 5
access through 2030. While this is a simplification, as grid
investments typically have useful lives of upwards of 30
or even 40 years (suggesting that a longer amortization
should be assumed), the cost of building and delivering
the connection (assumed at $16,800 per household) is as-
sumed to contain the cost that the utility needs to recover,
and which tariffs are themselves designed to do, over the
period through 2030. Moreover, while most households
in the countries surveyed are unlikely to spend $1,200
per year on electricity access, this is assumed to be the

cost that the utility building the connection would have to

recover, either via government subsidies, grants, or from
other ratepayers. And while the grid infrastructure built to
meet Tier 5 access through 2030 will continue operating
beyond 2030 (which means that the cost calculations for
Tiers 4 and 5 imply a certain “front-loading” of the costs),
the financing needs required to build that infrastructure
out will need to be largely incurred over 2017-30 to meet
universal energy access, making this is a reasonable pe-
riod over which to assume these investments will occur.

For Tier 5 access, as in Tier 4, a multiplier to cover enter-
prise overheads of 1.2 has been added to the CAPEX to
more accurately reflect the real overall finance needs of
meeting Tier 5 supply.

Based on these assumptions detailed above, the end va-
lues assumed in the cost model are detailed in Table A.8.

Table A.8 Cost inputs per household per day and per year for electricity access

Cost to remain in each Tier of access over the | Cost per household per year of meeting and

duration of the period through 2030

maintaining each Tier of electricity access

($/household/day) ($/household/year)
Tier 1 0.0137 5.0
Tier 2 0.2622 95.7
Tier 3 0.6138 224.0
Tier 4 1.8279 667.2
Tier 5 3.2877 1200.0

For simplicity, the same cost input values are assumed for
all five markets surveyed, although it is recognized that
important regional differences can exist, for example, in
import and VAT duties, distribution channel development
costs and local finance costs.
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COOKING ACCESS COST ASSUMPTIONS

For the cooking sector, fuel mix assumptions are based
on the best available government sources at the time of
writing. In cases like Kenya, a detailed breakdown of the
anticipated future fuel mix in the cooking sector was avai-



lable and could be used directly to calculate the approxi-
mate cost of meeting the government's energy access tar-
get. When forecasts were not available, assumptions were

made about the future evolution of the fuel mix, based on

interviews and industry sources such as GACC.

The future fuel mix assumptions are outlined in Table A.9
for each country surveyed.

Table A.9 Future fuel mix assumptions for the cooking sector by country (to 2030)

Anticipated future | Anticipated future

cooking fuel mix

cooking fuel mix

Anticipated future | Anticipated future | Anticipated future

cooking fuel mix cooking fuel mix cooking fuel mix

Fuel source in Kenya (%) in Ethiopia (%) in Nigeria (%) in Bangladesh (%) in Myanmar (%)
ICS wood 30.0 33.0 30.0 40.0 20.0
ICS charcoal 27.7 33.0 20.0 5.0 38.0
LPG 353 4.0 20.0 30.0 2.0
Electric 2.3 28.0 20.0 15.0 40.0
Ethanol/methanol 4.5 0.0 6.0 0.0 0.0
Biogas 8.0 2.0 4.0 10.0 0.0

Sources: Kenya, (2017), MOWIE, (2013), Accenture, (2011), SREDA (2013), Myanmar, (2014), plus local stakeholder interviews.

The cost assumptions are drawn from the World Bank’s
recent report on cooking costs (World Bank, 2015).

Table A.10 Cost inputs for the cooking sector

Stove/system cost | Annual usage cost

Total cost of clean cooking solutions, stove plus fuel, spread

Fuel source ($, 2017) ($, 2017) out over time (in $/household/year)
ICS wood 23 100 103.29
ICS charcoal 33 140 144.71
LPG 55 230 237.86
Electric 30 310 314.29
Ethanol/methanol 52 190 197.43
Biogas 950 50 117.86
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The model conservatively assumes that there will be no
reduction in the cost of cooking solutions through 2030.
Although stove and pot technologies are likely to improve
significantly in the years ahead, the future evolution of fuel
prices (whether local firewood, charcoal, or LPG prices)
remains highly uncertain and they are just as likely to in-
crease as they are to decrease, particularly as population
growth puts further strain on resource availability, notably
wood and charcoal.

Note that while an asset-based approach to calculating
the cost of energy access works relatively well for the
electricity sector—particularly for Tiers 1 to 3—it is an
unreliable basis upon which to calculate the real costs of
achieving universal access to clean cooking. This is prima-
rily because most of the costs of clean cooking fuels and
technologies are found in the fuels, and not in the stoves.
On a lifecycle basis, the cost of the stove is less than 5
percent of the total amount that a household will spend
on cooking.

As such, the analysis used for the cooking sector consi-
ders both fuels and the costs of the stove. It should be
noted that consumers of cooking fuels such as firewood,
charcoal, LPG, or other fuels, often pay for fuels out of
their own income or gather fuels from the surrounding en-

Table A.11 Degression values by market segment

vironment, rather than financing their fuel costs. As such,
the spending on fuel does not represent a “finance need”
per se, although customers may benefit from or require
consumer finance to pay for the initial cost of the stove, as
well as periodic fuel purchases. As households move up
the clean cooking ladder from charcoal to LPG, ethanol
or other cleaner fuels, government subsidies or incentives
may be required to accelerate this transition. Thus, the
total “costs” of cooking covered here are more accurately

referred to as the total “spending” required in the coun-
tries surveyed in the cooking sector to achieve govern-

ment targets, rather than the finance need as such.
DEGRESSION

The decline in per-unit costs is likely to have a significant
impact on the forward-looking growth in finance-related
needs, as the cost decline enables each dollar invested to
buy more energy than in the past. These underlying cost
declines, which also reflect the increasing maturity of the
sector and the improved efficiency of technologies, have
been considered when estimating future finance needs by
adding a degression value. Table A.11 provides an over-
view of the degression values used on an annual basis to

the Tier-specific cost per household per year.

Assumed degression value (percentage reduction per year on the cost of each

Market segment

new connection delivered in that year)

Tiers 1 — 3 electricity access 2

Tier 4 electricity access 1

Tier 5 electricity access 0

Cooking sector 0
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APPLYING THE DEBT:EQUITY:GRANT
RATIOS

To estimate D:E:G shares by 2030, the current share of
D:E:G for the cooking sector and Tiers 1 to 3 of the electri-
city sector were developed based on interview data. The
survey asked companies whether they anticipated their
reliance on debt, equity, and grant to increase, decrease,
or remain about the same through 2030. This provided
an indication of the anticipated trend in types of finance
needed. In some cases, important data gaps remained.
In Kenya, for instance, it proved difficult to secure inter-
views with senior officials at the leading PAYGO compa-
nies, which are currently serving much of the Tier 2 and

share their current capital structure. This means that the
baseline D:E:G ratios in some countries are not as reliable
in estimating the overall role of debt, equity, and grants
in meeting current energy access needs. To bridge this
data gap, several additional interviews were held with in-
vestors—including impact funds, foundations and venture
capital firms who are currently investing in energy access
in the countries surveyed—to get their perspective on the
likely evolution of the industry’s capital structure.

Table A.12 provides an overview of the current capital
structure in each country for cooking and Tiers 1 to 3 of
electricity access. Note that for Myanmar, no enterprises
or DFls active in the cooking sector were available for in-

Tier 3 energy access needs. When enterprises were inter-  terview.
viewed, PAYGO companies were generally reluctant to
Table A.12 Current enterprise capital structure by country
Country Market segment Debt Equity Grant
Tiers 1 - 3 electricity 58 23 19
Bangladesh
Clean cooking 53 33 14
Tiers 1 - 3 electricity 24 52 24
Ethiopia
Clean cooking 4 27 69
Tiers 1 — 3 electricity 30 50 20
Kenya
Clean cooking 20 58 22
Tiers 1 - 3 electricity 39 33 28
Myanmar
Clean cooking N/A N/A N/A
Tiers 1 — 3 electricity 4 71 25
Nigeria
Clean cooking 0 69 31

The current D:E:G ratios for each country and sub-sector
were compared with responses on the anticipated future
reliance on debt, equity and grant funds to extrapolate
D:E:G ratios into the future and supplement them with
additional insights based on current industry trends, the
likely impact of sector maturity on enterprise capital struc-

ture, and interviews with investors and financial institu-
tions with a deep knowledge of the sector and operating
business models.

For instance, in the PAYGO sector, the future capital struc-

ture of the industry relies to a significant degree on how
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the PAYGO companies evolve. Depending on whom one
asks, they could evolve to become closer to conventio-
nal utilities, universal service providers selling a range of
other products and services (including clothing, Wi-Fi,
household supplies), or financial institutions providing
consumer finance of varying maturities to their growing
customer base. The D:E:G ratios for the energy access sec-

Table A.13 Evolution of D:E:G ratios over time

tor could change significantly for each of these pathways.

The analysis, therefore, considered a range of different fu-
ture scenarios that drew on secondary literature on enter-
prise capital structure (e.g., Forte et al. 2013) and discus-
sions with industry stakeholders. Table A.13 provides an
overview of the potential direction in which D:E:G ratios
could evolve from a starting point of 30 : 50 : 20.

D:E:G Ratio 0% 10% 2‘7 30%  40% 50% 60% 70%  80%  90%  100%
0% 100% % sl% M 60% 50% 40% 30% 20% 10%
0% | 90% *—m«.} 70% ﬁbﬂ%—* 50% | 40% | 30% | 20% | 10%
g I
20% | 80% % 6(I% SOMSNAL 40% | 30% | 20% | 10%

30% 70% 60% 5*%; 40% 30%

20% 10%

40% 60% 50% 40% 30% 20%

10%

50% 50% 40% 30% 20%

60% 40% 30% 20% 10%

70% 30% 20%

80% 20%

10%

Debt share

Grey represents the equity share
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Table A.14 shows the estimated D:E:G ratios in 2030. This

extrapolation assumes that the D:E:G ratios derived from

the enterprise interviews conducted are broadly represen-

tative of the sector as a whole in each country.
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ANNEX B

ENTERPRISE QUESTIONNAIRE: KENYA

Table A.14 Anticipated enterprise capital structure in 2030

Present Confidentiality Statement. Also, emphasize at the
outset that we do not expect exact dollar amounts, just
ranges, or percentages, for most the questions. If conduc-

1. Name and organisation of interviewee:

Interviewee name:

Interviewee information Please insert information

Fuel source Market segment Debt Equity Grant

Tiers 1 — 3 electricity 75 20 5
Bangladesh access

Clean cooking sector 60 30 10

Tiers 1 - 3 electricity 35 50 15
Ethiopia access

Clean cooking sector 20 45 35

Tiers 1 - 3 electricity 65 35 0
Kenya access

Clean cooking sector 30 55 15

Tiers 1 — 3 electricity 60 30 10
Myanmar access

Clean cooking sector N/A N/A N/A

Tiers 1 — 3 electricity 60 30 10
Nigeria access

Clean cooking sector 30 55 15

BARRIERS TO ACCESSING FINANCE

A wide range of qualitative insights was gathered from
enterprises on the main barriers to obtaining finance. This
data was instrumental in drafting the country profiles and
providing insights on the country-specific circumstances
that energy access enterprises are facing.

FINANCIAL INSTITUTION INTERVIEWS

Between three and five semi-structured interviews were
conducted with finance providers in each country. These

included entities providing finance to energy access mar-
ket actors, DFIs and entities providing end-user finance.
In some cases, financial sector interviews were supple-
mented by interviews with impact funds, foundations,
venture capital organizations and market actors providing
specialized services to the energy access sector, such as
currency risk mitigation. The survey questions differed
somewhat from the questions asked of enterprises, but
there were several overlaps in terms of the main barriers,
the financing challenges of investing in energy access
companies, and country-specific priorities. (Annexes B
and Q).
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Contact info: email

Contact info: mobile

Position or title:

Company/Organisation name:

Location of headquarters
(Country):

How does your organisation
define Itself?
(Please check one)

] Private for-profit
O Social enterprise
] NGO/Community service organisation

[ Hybrid/other non-profit

Approximate number of years
the organisation has been
working in the energy access
sector:

years
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ting the interview via phone or Skype, please ensure that
the interviewee has access to either an online or printed

copy of the questionnaire before beginning.



2. What are your enterprise’s target markets (Step 1)? If known, please insert approximate percentages (%) for the share

of sales/revenues derived from each category (Step 2).

Approximate percentage (%) of

Market sales/revenues

Check all that apply ( x)

Solar lanterns

Solar home systems (SHS)

Mini-grids: renewable/hybrid

Mini-grids: fossil fuels

Improved charcoal stoves

Improved wood stoves

Solid cooking fuel supply (e.g. charcoal, pellets)

Other energy technologies:

] Grid-connected generation

[] Transmission and distribution

[J Natural gas or LPG infrastructure

[1 Other cookstoves

3. Into which size category does your organization belong (exclusively considering the activities and services provided
within Kenya)?
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4. Please indicate the approximate number of units sold (or connections provided) for each of the two time periods
listed below (2013 - 14, and 2015 - 16).

Approximate number of units sold
(connections provided)
(2015 - 16)

Approximate number of units sold

(connections provided)
Market (2013 - 14)

Solar lanterns

Solar home systems (SHS)

Mini-grids: renewable/hybrid

Mini-grids: fossil fuels

Improved charcoal stoves

Improved wood stoves

Solid cooking fuel supply (e.g.
charcoal, pellets)

5. What is the enterprise’s approximate annual volume of sales - specifically those derived from energy access-related

products and services - to customers in 2013 - 14 as well as in 2015 — 16?

Appro ate $10,000 - $100,000 - $500,000 - Greater than
o e o $0 - 10,000 100,000 500,000 1 million $1 - 10 million $10 million

Pe e period (0- (1- (10— (50 - (100 - Greater than
1 million KSh) 10 million KSh) 50 million KSh) 100 million KSh) | 1 billion KSh) 1 billion KSh

erprise size $100,000 - $500,000 - Greater than
e fo $0 - 10,000 500,000 1 million $1 - 10 million | $10 million
Please check one (o= (1- (10 - (50 — (100 — Greater than
1 million KSh) 10 million KSh) 50 million KSh) 100 million KSh) | 1 billion KSh) 1 billion KSh

$ in annual
turnover/revenues
KSh in annual
turnover/revenues
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Approximate
annual volume of
sales in 2013 - 14
(x)

Approximate
annual volume of
sales in 2015 - 16
(x)
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8. What is the approximate percentage share that each of these types of finance have contributed to your overall
business operations in the energy access sector in the period from 2013 - 14? Please ensure your total estimates add
up to 100 percent.

Please insert approximate percentage

(%) share, as a share of total finance

(NB: % should add to 100 percent) Type of finance
) ) ) ) ) ) ) Corporate debt from:
6. Which of the following best describes the market segment(s) in which your company is active?
[ a local bank
[ an international bank
Please check all that apply Please insert information W - avelorsment finsras fnsitiien
Manufacture, assembly and/or processing (product/equipment/fuel) [ a micro-finance institution
Distributor (products/equipment/fuel) Dot [ a government agency
ebt
Retailer (products/equipment/fuel) W cove-unded delsi
Vertically integrated supplier (covering most/all parts of the supply chain) Total: Project debt from:
Mini-grid based electricity supply (1 alocal bank
Construction/installation (%) [ an international bank
Maintenance, repair and after-sales services [J a development finance institution
End-of-life disposal/recycling [] a micro-finance institution
Project/product design [] a government agency
Management of energy facilities/operations Asset-backed security
Marketing Loan from friends or relatives
Knowledge services Corporate equity from:
Legal or administrative services [] own funds, on-balance sheet financing
End-user finance . [ venture capital
Equity
Commercial or distributor finance, including support services L] angel investor
. Total:
Other (please specify) ] impact investor
[ private equity
(%) Proi .
7.1n 2015, what percentage of your organization’s sales targeted the following market segments? Please ensure your roject equity
estimates add up to 100 percent. Mezzanine finance
Equity from friends or relatives
A . 3 Donor funds from:
pproximate percentage (%) | Customer Segment
Households Grant LI an international institutional donor
Community institutions (e.g., schools, health clinics, etc.) Total: L1 a philanthropic organization
Small businesses and local enterprises s ol o el govertms
Industry (e.g., medium to large scale manufacturing, agricultural production, mining, etc.) L] government subsidy (e.g. tax exemption)
(%) .
Other Carbon credits (CDM, voluntary market)
Guarantees
Other (please specify)
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9. What is the approximate percentage share that each of these types of finance have contributed to your overall
business operations in the energy access sector in the recent past (2015 — 16)? Please ensure your total estimates add
up to 100 percent.

Please insert approximate percentage

(%) share, as a share of total finance
(NB: % should add to 100 percent) Type of finance

Corporate debt from:

[ a local bank

L] an international bank

[ a development finance institution
] a micro-finance institution

[1a government agency

Debt
[] crowd-funded debt

Total:
Project debt from:

[] a local bank

[]an international bank
[ 1 a development finance institution
[] a micro-finance institution

[1a government agency

Asset-backed security

Loan from friends or relatives

Corporate equity from:
L1 own funds, on-balance sheet financing

. [ venture capital
Equity

[1angel investor
Total:

[ impact investor

[ private equity

Project equity

Mezzanine finance

Equity from friends or relatives

Donor funds from:
[ ] an international institutional donor
Grants

[ a philanthropic organization
Total:

[ the national or local government

] government subsidy (e.g. tax exemption)

Carbon credits (CDM, voluntary market)

Total: Guarantees

Other (please specify)
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10. Do you envision your enterprise becoming more, or less, reliant on debt, equity, and donor funds or each remaining
approximately the same, over the next five years (through 2021)?

Reliance on debt Reliance on equity Reliance on donor funds

through 2021 through 2021 through 2021

Market Please check one ( x) Please check one ( x) Please check one ( x)

Will become more reliant

Will become less reliant

Plan to remain about the same

Uncertain / don't know

11. What is your enterprise’s recent and current overhead ratio (the share of operating costs as a share of total income)?
In other words, how much of the company’s total use of funds is actually being allocated to providing energy access-
related products and services, and how much to covering other costs such as marketing, insurance, etc.?

Please check one Approximate overhead ratio

(x) (share of operating costs as a share of total income, %)

<25

25-50

50-75

75-100

Uncertain / don't know
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12. Please check all barriers that you think are critical or highly important to obtaining finance to scale-up energy

access in the region/country you are active in.

Please check all that apply

(x) Main barriers to obtaining finance

Lack of availability of early-stage investment vehicles

Weak balance sheet

Lenders’ collateral requirements

Subcritical deal sizes (small players lack visibility)

High transaction costs

Developing bankable business plans

High foreign exchange risk

High interest rates

Lack of access to international creditors or investors

Lack of local lenders/investors

Lack of policy clarity in market, high risk perception

High legal costs

Limited cash flow

Limited liquidity of assets

Limited track record of the enterprise

Limited track record of the sector or product being financed

Insufficient knowledge of the investors and/or banks

Management and staff capacity, lack of skills

Time required to raise funds

Others? Please insert

13. Has access to finance been a significant barrier to growing your enterprise and expanding energy access in the
country in which you operate? If so, what is your best estimate of your unmet financing need in the near-past (2013 — 14
and 2015 - 16)? Put differently, how much additional funds do you believe you and your team would have been able to
productively use in 2013 -14, and 2015 - 16 to increase energy access?

$10,000 - $100,000 - $500,000 - Greater than
$0 - 10,000 100,000 500,000 1 million $1 - 10 million $10 million
e 3 g 0- (= (10 - (50= (100 — Greater than
eed 1 million KSh) 10 million KSh) 50 million KSh) 100 million KSh) | 1 billion KSh) 1 billion KSh

Unmet financing
need in 2013 - 14

Unmet financing
need in 2015 - 16
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14. What was your enterprise’s approximate cost of capital in the recent past (2015-16), whether from debt, equity, or

other sources of capital, in either international or local currency?

Cost of capital Uncertain/

(percent) don’t know

Approximate cost of
capital for finance
obtained in international
currencies

(e.g. $, EUR)

Please check one (x)

Approximate cost of
capital for finance
obtained in local
currencies (e.g. KSh)
Please check One (x)

15. Based on your enterprise’s current access to finance (whether to loans, grants, equity investments, or other) what is
the highest interest rate your enterprise would be willing to accept, based on current market conditions, to expand

your enterprise in the future?

Cost of capital Uncertain/

(percent) don't know

Approximate cost of
capital for finance
obtained in international
currencies

(e.g. $, EUR)

Please check one ( x)

Approximate cost of
capital for Finance
obtained in local
currencies (e.g. KSh)
Please check one (x)
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ANNEX C

FINANCIAL INSTITUTION QUESTIONNAIRE

Insert Confidentiality Statement, which each interviewer  sure that the interviewee has access to either an online or
will be instructed to read before the interview commences.  printed copy of the questionnaire before beginning.

If conducting the interview via phone or Skype, please en-

1. Name and organisation of interviewee:

Interviewee information Please insert information

Interviewee name:

Contact info: email

Contact info: mobile

Position or title:

Company/Organisation name:

Location of headquarters
(Country):

110

TAKING THE PULSE: UNDERSTANDING ENERGY ACCESS MARKET NEEDS IN FIVE HIGH-IMPACT COUNTRIES

2. Which energy access markets has your fund or bank provided finance to in the past 3-4 years (Step 1)? If the information
is known, please insert approximate percentages for the share of finance provided to each category, as a share of your

total investments in the energy access sector (Step 2).

Check all that apply ( x)

Step 1 Approximate percentage of finance provided
Step 2

Solar lanterns

Solar home systems (SHS)

Mini-grids: renewable/hybrid

Mini-grids: fossil fuels

Improved charcoal stoves

Improved wood stoves

Solid cooking fuel supply (e.g. charcoal, pellets)

Other energy technologies:

[ Grid-connected generation

[ Transmission and distribution

[] Natural gas or LPG infrastructure

[1 Other cookstoves

3. What deal sizes has your fund or bank invested in the energy access sector in the past?

$10,000 - $100,000 - $500,000 - Greater than

$0 - 10,000 100,000 500,000 1 million $1 - 10 million | $10 million

orical dea (0— (1- (10 - (50 — (100 — Greater than
e 1 million KSh) 10 million KSh) 50 million KSh) 100 million KSh) | 1 billion KSh) 1 billion KSh

Historical deal sizes
Please check all
that apply (x)

1



4. What deal sizes is your fund or bank interested to invest in the energy access sector in the future?

Future deal sizes
Please check all

that apply (x)

$0 - 10,000
0-
1 million KSh)

$10,000 —

100,000

(1-
10 million KSh)

$100,000 -
500,000

(10 -
50 million KSh)

$500,000 -
1 million

(50 —
100 million KSh)

$1 - 10 million

(100 —
1 billion KSh)

Greater than
$10 million

Greater than
1 billion KSh
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6. Within the energy access sector, which of the market segments would you consider to be the most bankable or

investable, based on the current conditions in the market in which you are operating? Please select 3 to 5.

Please check all that apply
(x)

Market segment

Manufacture, assembly and/or processing (e.g., product/equipment/fuel)

Distributor (e.g., products/equipment/fuel)

Retailer (e.g., products/equipment/fuel)

5. Is your institution providing consumer finance to support energy access? If not, please proceed to the question 6. If

yes, then please indicate which size of consumer loans you have been providing. Please check all that apply.

Please check all
that apply (x)

$0-10

(0— 100 KSh)

(100 — 250 KSh)

(250 — 500 KSh)

$50 - 100

(500 - 1,000
KSh)

$100 - 250
(1,000 - 2,500
KSh)

Greater than

$250

Greater than
2,500 KSh

Mini-grid based business models

Solar home system business models (e.g., rent-to-own models)
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Construction/installation oriented enterprises

Enterprises focusing on maintenance or repair (e.g., of mini-grids)

Enterprises focusing on end-of-life disposal/recycling

Enterprises focused on the operation of energy facilities

Enterprises providing end-user finance

Vertically integrated suppliers

Other? Please specify
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7. What do you think are the most important financial instruments to help scale-up energy access? 8. What would you consider to be the ideal capital structure for financing an enterprise providing energy access
services? Please insert approximate percentages either in an aggregated way (percent of debt/equity/grants), or based
on the specific types of finance listed.

Please check all that

apply
(x) Type of finance

Please insert approximate percentage

C share, as a share of total finance (NB:
orporate debt from: .
% should add to 100 percent) Type of finance
[1a local bank
Corporate debt from:
[] an international bank
[ ] alocal bank
[1a development finance institution
i [] an international bank
[ 1a micro-finance institution ) o
[] a development finance institution
[]a government agenc
2 s J [ ] a micro-finance institution
[] crowd-funded debt
[] a government agency
. Debt
Project debt from:
[] crowd-funded debt
[]a local bank Total: ‘
Project debt from:
[1an international bank
[]a local bank
[ | a development finance institution %
& (%) [ ] an international bank
[] a micro-finance institution ] -
[] a development finance institution
[]a government agenc
: E y [ ] a micro-finance institution
Asset-backed security
[l a government agency
Loan from friends or relatives )
Asset-backed security
Corporate equity from:
P quity Loan from friends or relatives
L] own funds, on-balance sheet financing ]
Corporate equity from:
[ venture capital
. [] own funds, on-balance sheet financing
[ langel investor
° Eeui [Jventure capital
[J impact investor quity ,
[ angel investor
[ private equity Total: ; _
[] impact investor
Project equit
L Sl [ private equity
Mezzanine finance (%) : .
Project equity
Equity from friends or relatives L
Mezzanine finance
Donor funds from: ) ) )
Equity from friends or relatives
[ ] an international institutional donor
Donor funds from:
[] a philanthropic organization
P P 9 [ ] an international institutional donor
. Grant
[ the national or local government ) ) o
[] a philanthropic organization
[] government subsidy (e.g. tax exemption) Total: i
[] the national or local government
Carbon credits (CDM, voluntary market) ) )
L] government subsidy (e.g. tax exemption)
Guarantees (%) .
Carbon credits (CDM, voluntary market)
Others? Please specify
Total: Guarantees
Other (please specify)
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9. How would you characterize the finance needs of smaller, early stage enterprises currently active in the energy
access sector versus those of the larger, more established enterprises? Put differently, how do size and company
maturity impact an enterprise’s financing needs? Please explain.

10. How do different enterprises’ finance needs differ based on the sector in which they are operating (e.g., solar
products distributor, manufacturer, or retailer, versus a mini-grid developer or operator, vs. a cook stove manufacturer
or distributor). Please explain.

11. How do you expect the increasing size and maturity of enterprises in the energy access sector to impact their
future financing needs (in relation to their use, or reliance upon, debt, equity, and grants)? Please describe in your own

words.

12. What was the approximate cost of capital, whether from debt, equity, or other types of capital, in either international
or local currency, for energy access projects or enterprises you have financed in the recent past (2015-16)?

Other,

Cost of capital please
(percent) specify

Approximate cost of capital for projects
or enterprises financed in international
currencies (e.g. $, EUR)

Please check (x)

Approximate cost of capital for projects
or enterprises financed in local currencies
(e.g. KSh)

Please check (x)

TAKING THE PULSE: UNDERSTANDING ENERGY ACCESS MARKET NEEDS IN FIVE HIGH-IMPACT COUNTRIES

13. In your opinion, how important are currency risk issues in financing enterprises or projects in the energy access
sector?

How important are currency risk Please check One

issues? (x)

Extremely important

Very important

Somewhat important

Not very important

Not important at all

14. What is your perception of the potential of financial instruments such as securitization to help improve the long-
term flow of capital to the energy access sector (e.g., through 2030)?

How do you perceive financial Please check one

instruments such as securitization? | ( x)

Extremely important

Very important

Somewhat important

Not very important

Not important at all

Securitization is risky, and should be
avoided
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Uncertain / don't know
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15. Please check all barriers that you think are critical or highly important to investing in the energy access sector
in the region/country you are active in.

Please check all that apply Main barriers to investing in the energy access sector

Better investment opportunities in other industries

Subcritical deal sizes

Weak balance sheet of companies/ lack of collateral

High transaction costs

Lack of bankable business models/business plans

Foreign currency risk

Pay back times are too long

Lack of policy clarity in market; high perceived regulatory risk

Limited track record of enterprises or project proponents

Limited track record of the sector or product being financed

Management and staff capacity, lack of skills

Others (please list)

16. If you were asked to advise on the best use of $100 million dollars of development funds to accelerate energy
access, how would you allocate those funds across the various market needs listed below?

Approximate percentage of

$100 million spend (Please

Market need

insert perceent)

Early stage, proof of concept financing for new products and business models

Access to working capital

Trainings for local financial institutions

Technical and managerial capacity/skills development for enterprises

Consumer awareness and education

Developing harmonized financial indicators for enterprises operating in the sector

Establishing and enforcing quality standards, including both on energy access products as well as
individual installations

Development of supportive policy and regulatory environments

Finance products that facilitate access to local capital markets (e.g. currency risk instruments)

Supply of end-user finance

Others (please explain)

Others (please explain)

Others (please explain)
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