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/Q FOREWORD

Sustainable Development Goal 7 (SDG7) requires a
massive, concerted financial commitment. Billions of
dollars need to start flowing, fast, towards electric-
ity and clean cooking solutions each year if we are
to achieve access to affordable, reliable, sustainable
and modern energy for all by 2030.

The amount of finance needed is not astronomical
considering the amount of capital circulating the
globe each day. Yet, there is a clear trend showing
that, year after year, investment for electricity and
clean cooking is falling short of that required for uni-
versal access.

Sustainable Energy for All (SEforALL) and Climate
Policy Initiative have illuminated this trend with the
Energizing Finance research series. Now in its third
year of publication, Energizing Finance: Understand-
ing the Landscape 2019 identifies public and private
finance commitments in 20 developing countries —
known as the high-impact countries (HICs) — that to-
gether are home to nearly 80 percent of those living
without access to sustainable energy.

This year’s report offers a picture of sustainable en-
ergy finance from 2013 to 2017, digging deep into
finance commitments for different energy solutions
and the access levels they can provide. New data are
also introduced this year on domestic finance and
government expenditures in four countries — Uganda,
the Philippines, Nigeria and Nepal —to build a clearer
picture of how finance for energy access is being ad-
dressed at a national level. Combining the long-term
trend analysis with country deep-dives provides poli-
cymakers and financiers with a rich body of evidence

that will help them prioritize their resource allocation.

An important lesson gleaned from the report is that
overall finance commitments to energy access can-
not be taken at face value. While there appeared to
be an overall increase in finance commitments for
electricity access, a closer look shows that funds
were not directed towards supporting people most
in need.

Sub-Saharan Africa suffers from continued under-
investment, with four countries experiencing de-
clines in investment in 2017. Although investment in
grid-connected fossil fuel plants in the tracked coun-
tries decreased by 19 percent in 2017, there was
only a 10 percent increase in funding for decentral-
ized solutions, half of which went to just three East
African countries.

Of the USD 36 billion in total finance for electricity
access in 2017, only USD 12.6 billion was estimat-
ed to support new access for households. Power for
industrial or commercial purposes is important to a
country’s economic development, but household
electricity access is key to building healthy, equita-
ble communities. Sustainable energy for all means
ensuring no one is left behind in the energy tran-
sition. We therefore have paid special attention to
the energy needs of vulnerable groups — women and
displaced people - in this report, assessing whether
international finance is supporting their develop-

ment and social equality.

We know that women and children are dispropor-
tionately affected by a reliance on unsustainable bio-
mass for cooking. The time spent collecting fuel and
exposure to indoor fumes are just two major bur-
dens they face. This makes the 2017 data on clean
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cooking finance particularly troublesome. Finance
for clean cooking dropped 73 percent in 2017 com-
pared to the 2015-2016 period. This underinvest-
ment comes at the expense of people’s health and
stifles gender equality as women continue to suffer
the burdens of dirty cooking.

Notwithstanding the worrisome trends, the analysis
contained in this report also reveals promising signs
for the coming decade. There are new financing
mechanisms emerging to address specific barriers to
investment in electricity and clean cooking access by
domestic and international institutions. Pay-per-ser-
vice models, results-based financing and crowdfund-
ing can all help unlock vital capital, but these need
to be scaled and deployed more quickly.

The bottom-line is that without adequate finance we
cannot achieve SDG7 by 2030. The capital exists, but
there is a clear need for innovation in how it is mobi-
lized and allocated at scale. Energizing Finance: Un-
derstanding the Landscape 2019 shows where, and
for whom, energy access finance is needed most. The
evidence presented here should catalyze govern-
ments, businesses and development organizations to
produce new polices and investment frameworks that
will deliver sustainable energy for all.

4 Btan bl

Glénn PearcefOroz Barbara Buchner,
Director of Policy and Programs, Executive Director,

Sustainable Energy for All Climate Policy Initiative



/Q EXECUTIVE SUMMARY

Finance is key to achieving Sustainable Development
Goal 7 (SDG7), which aims to ensure access to afford-
able, reliable, sustainable, and modern energy for all.
However, less than one-fourth of the investment re-
quired for universal electricity access is taking place.
The situation for clean cooking is even more concern-
ing, where investment continues to lag even further
behind. As progress towards each of these objectives
remains underfunded, achieving SDG7 by 2030 be-

comes increasingly unlikely.

Without a concerted effort to increase the target-
ed flow of finance, it is likely that many govern-
ments’ energy access goals will not be met. This
is particularly true in Sub-Saharan Africa where
greater investment in off-grid solutions and clean
cooking is required.

This shortfall could have severe consequences for
global development, as energy access is an impe-
tus for fulfilling several of the Sustainable Devel-
opment Goals (SDGs) - including those for health,
education, food security, gender equality, poverty
reduction, employment, and climate action. With
only ten years left until 2030, the target date to
meet all of the SDGs, we must act quickly.

The Energizing Finance series, developed by Sus-
tainable Energy for All in partnership with Climate
Policy Initiative, is the first and only in-depth at-
tempt to capture multiple years of data on finance
for the two key areas of energy access: electrifi-
cation and clean cooking. This report focuses on
public and private finance commitments in 20
developing countries — known as the HICs — that
together are home to nearly 80 percent of those

living without access to sustainable and modern
energy.!

Now in its third iteration, this report updates pre-
vious findings from 2013-14 and 2015-16 with
energy access finance commitments from 2017.2
For the first time, policymakers and SDG financ-
ing leaders working to achieve universal energy
access can view a five-year trend analysis of where
finance is flowing for energy access and where it
is not. This year, the report provides a deep-dive
analysis of additional data on domestic finance
and government expenditures in four countries:
Uganda, the Philippines, Nigeria, and Nepal.

From all angles, investment in both electricity and
clean cooking continues to remain firmly below
the estimated need to close the energy access
gap. Investment flowing to Sub-Saharan Africa - a
region home to more than half a billion people
without electricity — is alarmingly low. We can no
longer afford to continue current incremental in-
creases in investment if universal access to energy
by 2030 is to be achieved. We must commit to
implementing all necessary actions including, but
not limited to, mobilizing private finance, stronger
domestic policy commitments and action, sup-
porting innovative business models and market
development activities, and scaling and replicat-
ing best practices.

" For electricity access findings, the countries are: Afghanistan, Angola, Ban-
gladesh, Burkina Faso, Congo (DR), Ethiopia, India, Kenya, Korea (DPR), Mad-
agascar, Malawi, Mozambique, Myanmar, Niger, Nigeria, Philippines, Sudan,
Tanzania, Uganda, and Yemen. For clean cooking access findings, the coun-
tries are: Afghanistan, Bangladesh, China, Congo (DR), Ethiopia, India, Indone-
sia, Kenya, Korea (DPR), Madagascar, Mozambique, Myanmar, Nepal, Nigeria,
Pakistan, Philippines, Sudan, Tanzania, Uganda, and Vietnam.

2 All findings in the report are compared with results from the previous two
reports, expressed as average annual figures for 2013-14 and 2015-16.
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ELECTRICITY ACCESS FINDINGS

FINANCE FOR ELECTRICITY IN THE 20 HICS REACHED AN ALL-TIME
HIGH OF USD 36 BILLION IN 2017, DRIVEN PRIMARILY BY INCREASED
INTERNATIONAL PUBLIC FINANCE. HOWEVER, WITH ONLY ONE-THIRD
OF THIS FINANCE, OR USD 12.6 BILLION, BENEFITING RESIDENTIAL
CONSUMERS, FINANCE IS FALLING FAR BELOW NEEDS.

Snapshot of Finance for Electricity in the 20 HICs (USD Billion)

TOTAL FINANCE BETWEEN 2013-2017 DISTRIBUTION BY SOURCE

REQUIRED INVESTMENT PER YEAR

$36.0

$30.2 $30.2

$19.4 $19.4

. INTERNATIONAL - PUBLIC
. INTERNATIONAL - PRIVATE

. NON-RESIDENTIAL USERS . DOMESTIC - PUBLIC

. RESIDENTIAL USERS . DOMESTIC- PRIVATE

2013-14 2015-16 2017 2013-14 2015-16 2017
DISTRIBUTION BY INSTRUMENT DISTRIBUTION BY TECHNOLOGY
$30.2 $19.4 $30.2 ,, o3 $36.0
100 = —
4.4 5.8
@ OTHERS
75
@ GRANT X3 @ MARKET SUPPORT
8.1
CORPORATE EQUITY @ OFF-GRID SOLUTIONS
50
@ PROJECT EQUITY ENERGY EFFICIENCY
@ BALANCE SHEET FINANCE 221 @ TRANSMISSION & DISTRIBUTION
25 16.2
@ CORPORATE DEBT @ GRID-CONNECTED FOSSIL FUELS
@ PROJECT DEBT ° @ GRID-CONNECTED RENEWABLES
2013-14 2015-16 2017 2013-14 2015-16 2017



Finance for electricity in the 20 HICs increased to
USD 36 billion in 2017, after stagnating at USD
30 billion in 2015-16. However, only one-third of this
finance, or USD 12.6 billion, is estimated to have pro-
vided residential access. As we near the previously
estimated investment requirement of USD 51 billion
to bring universal electricity access to households by
2030 (IEA, 2018), it is clear that greater investment is
urgently needed, especially in the off-grid sector and
throughout Sub-Saharan Africa.

Finance for electricity access from international
sources increased substantially to USD 19.4 bil-
lion in 2017 after stalling from 2013 to 2016 at
USD 11.7 billion per year. This includes export credit
agencies and multilateral development finance insti-
tutions (DFls) that increased their annual expenditures
for electricity projects in Sub-Saharan Africa and Asia.

However, bilateral aid flows from most developed
country donor governments declined sharply, par-
ticularly from Japan and the US, falling from USD
4.1 billion in 2015-16 to USD 2.3 billion in 2017.
For the first time since 2013, the report tracked elec-
tricity projects funded by Indian public entities in oth-
er HICs: Afghanistan, Myanmar and Bangladesh.

After a steady increase in 2015-16 due to the
booming Indian renewable energy sector, do-
mestic finance decreased by almost USD 2 bil-
lion to USD 16.6 billion in 2017. This is largely
attributable to a decline in financing from national
public banks in India, from USD 2.5 billion in 2015-
16 to USD 500 million in 2017. On the domestic
private sector side, lending from commercial banks
decreased tangibly, while financing from project
developers and corporations increased only mar-
ginally to USD 13.5 billion in 2017, compared with
USD 12.7 billion in 2015-16.

In terms of technologies, grid-connected renew-
able energy plants accounted for 61 percent of all
finance tracked, increasing by almost USD 6 billion
compared to 2015-16. India accounted for most of
the increase in solar PV investments.

Investment in grid-connected fossil fuel plants -
mostly coal powered - decreased to USD 6.6 billion
in 2017 compared to USD 8.1 billion in 2015-16.
In 2017, four coal plants were financed in two HICs,
Bangladesh and the Philippines, down from 17 plants
in 2015-16. 60 percent of all coal financing (USD 5.6
billion) was sourced from the Export-Import Banks of
India (USD 1.6 billion) and China (USD 1.7 billion) for
projects in Bangladesh. Private sector developers and
banks contributed more than 30 percent of total financ-
ing for coal plants in 2017 (USD 1.5 billion), split almost
equally between domestic and international sources.

Investment in off-grid solutions and mini-grids
(OGS) continues to remain a small proportion (1.2
percent) of the total finance for electricity tracked.
Standing at USD 430 million in 2017, investments in
the sector only marginally increased compared to
2015-16. Kenya, Tanzania, and Uganda together ac-
counted for 56 percent of the total.

Investment in India and Bangladesh accounted for
almost two-thirds (USD 24 billion) of the total fi-
nancing tracked in 2017. This is an increase of USD 4
billion compared to 2015-16, when the region already
saw a staggering increase of USD 12.4 billion from
2013-14, mainly led by renewable energy financing
in India. This investment is helping India rapidly prog-
ress towards achievement of its energy goals.

Other than Nigeria, which attracted over USD 6
billion in 2017, investment in other Sub-Saharan Af-
rican countries remained insufficient to address ac-
cess needs. Cumulatively, finance for electricity in the
13 African countries analyzed in this report increased to
USD 9.6 billion in 2017 from USD 5 billion in 2015-16,
but largely because of a single large hydropower plant
in Nigeria worth almost USD 5 billion. Investment in
four Sub-Saharan countries declined in 2017, and ten
countries each received less than USD 300 million.

As seen in previous years, most of the electricity
produced by the finance tracked favors industri-
al and commercial customers over households.
An estimated 36 percent of all electricity finance
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in the HICs supports new or improved access for
residential electricity consumers. While investments
in residential electricity have more than doubled in
the last five years, following the overall growth of
electricity finance, it needs to scale up even more
rapidly. This is particularly the case in Sub-Saharan
Africa, where achieving electrification for all would
require at least USD 27 billion per year by 2030
(OECD, 2019). Considering that approximately USD
5.1 billion was estimated as committed towards ac-
cess for household consumers in 2017, current fi-
nancing is substantially below what is needed.

3 Bhatia, M. and Angelou, N., 2015. “Beyond Connections: Energy Access
Redefined”. ESMAP Technlcal Report Washlngton DC: World Bank
Available at: https:/of a

Only 3 percent of total finance commitments for
residential electricity supported lower tiers of
electricity access (Tiers 1 and 2) associated with
basic energy connections. It is these basic connec-
tions, often off-grid or other decentralized solutions,
that can represent an important step forward for in-
creased electricity access to people in remote areas.

CLEAN COOKING FINDINGS

Finance for residential clean cooking decreased to
USD 32 miillion in 2017 - down 73 percent from
the 2015-16 estimated annual average of USD 117
million®. The limited finance tracked for clean cooking

* This report uses updated values for the 2013-14 and 2015-16 totals pub-
lished in the previous reports.
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demonstrates a continued and serious underachieve-
ment when compared to the estimated annual invest-
ment requirement of USD 4.4 billion (Tracking SDG7:
The Energy Progress Report 2019). Such shortfalls
increase annual investment levels required between
now and 2030, and intensify the urgency to expand
finance for clean cooking as soon as possible.

There was a marked decrease in international
public finance in 2017, in terms of both quantum
and proportion, reaching a new low of USD 10.6
million. International public finance decreased from
annual averages of USD 36.3 million in 2013-14 and
USD 108 million in 2015-16, respectively. From pro-
viding 92 percent of all finance tracked in 2015-2016,
international public finance accounted for only 33
percent of finance tracked in 2017.

ES BOX 2

Private finance® for clean cooking increased in
quantum and proportion in 2017, accounting for
66 percent of all finance tracked, up from 14 per-
cent in 2013-14 and 8 percent in 2015-16. While
an annual average of USD 6 million of private finance
was tracked in 2013-14, 2017 saw approximately USD
21 million. This was largely driven by an uptick in cor-
porate equity investments, from levels of USD 2 mil-
lion observed in 2013-14 and USD é million in 2015-
16, to almost USD 14 million in 2017.

Sub-Saharan Africa received the majority of clean
cooking finance in 2017, with Kenya receiving 63
percent of total commitments tracked. Kenya's

® The Clean Cooking Alliance (CCA) tracked USD 40 million of investments
into clean cooking companies in 2017 (Clean Cooking Alliance, 2019). This
report only incorporates transactions benefiting companies operating in the
20 HICs, resulting in USD 22.5 million that was included in the analysis.




reputation as a destination for energy access impact
investment in the region was upheld, as the country
attracted over USD 20 million of 2017's USD 32 million
of clean cooking finance. Other countries with more
significant needs (i.e. with more than 90 percent of the
population lacking access to clean fuels and technol-
ogies) received disproportionately limited financing.
It is important to note that data limitations hinder
the report’s ability to track domestic public financing
programs, and thus the analysis underrepresents the
depth of financing in HICs that have prioritized clean
cooking, such as India and Indonesia.

Improved biomass stoves continued to receive the
greatest amount of finance in 2017, followed by
alcohol-based cooking solutions. While improved
biomass stoves and biogas solutions have each been
the leading recipients of clean cooking finance com-
mitments for alcohol-based solutions overtook those

for biogas digesters in 2017, receiving over USD 6
million, with more than USD 14 million of finance allo-
cated to improved biomass stoves.

Methodological improvements introduced this
year have improved the reliability of the analysis,
historically impacted by large data gaps in the
clean cooking sectors. A welcome addition of clean
cooking finance data provided by the World Bank
Group allowed for the opportunity to identify near-
ly USD 200 million worth of additional transactions
in the 2013 to 2016 period, and update the annual
averages that were published in the previous editions
of this report.

However, transaction data for clean cooking finance
remains challenging to consolidate. A multi-stake-
holder research effort is required to enhance the un-
derstanding of this important financing landscape.

Sources of Finance for Residential Clean Cooking (USD Million)

2013-14

2015-16

‘ DOMESTIC - PUBLIC

@ DOMESTIC - PRIVATE

$32.0

‘ INTERNATIONAL - PRIVATE

. INTERNATIONAL - PUBLIC
2017
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REACHING THE MOST VULNERABLE

For the first time in the Energizing Finance series this
iteration highlights the challenges faced by highly vul-
nerable groups in accessing energy. It focuses specif-
ically on women and girls, who are disproportionately
responsible for fuel collection and biomass-fueled
cooking. As a result, they are at risk of both violence
during collection and of negative health outcomes
associated with indoor biomass burning. This report
also draws attention to the risks facing displaced per-
sons, who are likewise highly reliant on biomass fuels

and among whom fuel collection can drive political
conflict over limited resources (SAFE, 2015).

In 2017, only 7 percent of the USD 14 billion annual
official development assistance (ODA) for energy ac-
tivities in developing countries was specifically tar-
geted to benefit women. Flows of ODA to the energy

sectorwith genderequality asan explicit policy objective

have increased ten-fold since 2002, but the proportion
of total energy flows has remained almost unchanged.
Energy access projects aimed at women and the dis-




ES BOX 4

placed include “pay-as-you-go” (PAYG) financing,
support for entrepreneurship in the energy sector,
and specialized finance programs aimed at support-
ing access for the most vulnerable. There has been
progress in implementing energy access projects to
benefit women and displaced persons, but addition-
al scale and acceleration of investment is needed to
achieve energy access goals.

INNOVATIVE FINANCING MECHANISMS
TO INCREASE ENERGY ACCESS

New to this year's report is an analysis of how inno-
vative financing mechanisms can increase energy
access. Factors such as credit risk, liquidity and cur-
rency risk, small investment ticket size, and political
instability that, especially when applied to challeng-

ing, underdeveloped energy markets, prevent inves-
tors from entering those markets at scale. However,
a number of existing business models and financing
mechanisms, when applied to different sectors, tech-
nologies and geographies, can unlock additional pri-
vate capital for energy access projects using structur-
ing to meet the specific needs of different investors.

It is encouraging that a number of such financing
mechanisms are being developed and implement-
ed in the distributed renewable energy and clean
cooking space. These include: guarantees, RBF,
pay-per-service models, securitization, currency risk
management instruments, crowdfunding, and proj-
ect preparation facilities. Such models now need to
be replicated at scale to fill the investment gap.
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C\/ ABBREVIATIONS

CCGT Combined-cycle gas turbine

CRS Creditor Reporting System (of the OECD)
DAC Development Assistance Committee (of the OECD)
DFls Development finance institutions

EE Energy efficiency

FF Fossil fuels

GLPGP Global LPG Partnership

GW Gigawatts

HFO Heavy fuel oil

HICs High-impact countries

IAP Indoor air pollution

IT Information technology

ICS Improved cookstoves

kWh Kilowatt-hours

LCOE Levelized cost of electricity

LNG Liquefied natural gas

LPG Liquefied petroleum gas

MFls Multilateral financial institutions
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MTF
Mw
ODA
OGS
PAYG

PE

RE
SDGs
SDG7
SHS
SMEs
SOE
Solar PV
T&D
usb
Wp/kWp
vC

Multi-Tier Framework

Megawatts

Overseas development assistance
Off-grid solutions (includes mini-grids)
Pay-as-you-go

Private equity

Renewable energy

Sustainable Development Goals
Sustainable Development Goal 7
Solar home systems

Small and medium enterprises
State-owned enterprise

Solar photovoltaic

Transmission and distribution
United States Dollars
Watt-peak/kilowatt-peak

Venture capital



/Q GLOSSARY OF TERMS

Asset: a resource with economic value owned by an
individual, company, or country; for example, an on-
shore wind farm.

Centralized electricity solutions: extensions of a
country’s electricity grid and/or power sources con-
nected to an existing electricity grid.

Clean and improved fuels and technologies for
cooking: the report tracks financial commitments
for: advanced biomass stoves and fuel infrastruc-
ture, alcohol stoves and fuel infrastructure, biogas
digesters, electric stoves, improved biomass stoves,
LPG stoves and fuel infrastructure, natural gas stoves
and fuel infrastructure, and solar cookers. These are
referred to as “clean cooking solutions” or “clean
fuels and technologies for cooking” throughout the
report.

Export Import (EXIM) Banks / Export Promo-
tion Agencies / Export Credit Agencies (ECAs):
public agencies and entities that provide govern-
ment-backed loans, guarantees, and insurance to
corporations from their home country that seek to
do business overseas in developing countries and
emerging markets.

Finance for residential clean cooking access: the
estimated portion of finance for clean cooking for
which the residential sector is the ultimate end user;
that is, finance that can be considered as increasing
residential access to clean and improved fuels and
technologies for cooking.

Commitments: a firm pledge to provide funds to a
specific investment project with the expectation that
the project will go ahead.

Concessional finance: finance where the investing
or lending party provides financing at rates and/or
terms better than or below standard market rates/
terms. Often concessional finance is provided in ex-
change for non-financial goals such as promoting
low-carbon investment.

Domestic finance: finance where the funding insti-
tution (either publicly or privately owned) is primar-
ily based in the country where the project is being
developed or constructed.

Disbursements: funds that are actually transferred
to a project after a commitment is made. For ex-
ample, when a funder commits to invest in a proj-
ect in 2017, but the project can only commence
construction in 2018, funds transferred to the proj-
ects’ builders and consultants in 2018 are classed
as disbursements.

Energy access: the ability of the end user to utilize
energy supplies; used here to cover both access to
electricity and to clean fuels and technologies for
cooking.

Finance for energy: investment commitments for
specific technologies, assets and market support
activities within the energy sector, regardless of the
ultimate end user of the energy supply.
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Energy infrastructure: any assets used in the gen-
eration or transmission of electricity, transportation
of clean cooking fuels or cooking itself.

Finance for electricity: the portion of energy finance
commitments supporting all grid-connected gener-
ation plants, electricity transmission and distribution
infrastructure, and mini-grid and off-grid solutions.

Financial value: the value of something in US dollars
at the time of measurement.

High-impact countries (HICs): the 20 countries
with the highest absolute gaps in access to electric-
ity and/or clean fuels and technologies for cooking,
measured by population, as identified 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, Ni-
ger, Nigeria, Philippines, Sudan, Tanzania, Uganda,
and Yemen. For clean cooking access, the countries
are: Afghanistan, Bangladesh, China, Congo (DR),
Ethiopia, India, Indonesia, Kenya, Korea (DPR), Mad-
agascar, Mozambique, Myanmar, Nepal, Nigeria,
Pakistan, Philippines, Sudan, Tanzania, Uganda, and
Vietnam. More details about the HICs can be found
in the Methodology.

Finance for residential clean cooking access: the
estimated portion of finance for clean cooking for
which the residential sector is the ultimate end user,
that is, finance that can be considered as increasing
residential access to clean and improved fuels and
technologies for cooking.

Finance for residential electricity access: the es-
timated portion of finance for electricity where the
residential sector is the ultimate end user. For ex-
ample, finance that can be considered as increasing
residential access to electricity.

International finance: finance where the funding in-
stitution is primarily based outside the country where
the project is being developed or constructed.

Multi-Tier Framework (MTF): measures the lev-
el of energy access provided by energy finance to
residential consumers. Rather than using binary
measures of energy access (having or not having a
household electrical connection) that do not consid-
er the quality, regularity, or affordability of service,
the MTF instead recognizes that access to electricity
is a continuum. Finance is therefore allocated to five
“Tiers,"” from Tier O (no access) to Tier 5 (very high
level of access), based on the MTF developed by
the World Bank (Bhatia and Angelou, 2015) and sup-
ported by SEforALL. The MTF is explained in more
detail in Chapter 1 and Methodology.

Non-concessional finance: finance provided on
market terms and rates.

Off-grid solutions: provision of electricity that does
not take place through a country’s centralized grid.
Examples of off-grid solutions include off-grid solar
home systems and local mini-grids not connected to
the main electricity grid.

Public finance/private finance: whether a finance
flow is classed as public or private is determined
by who is undertaking a project. In alignment
with OECD definitions, finance qualifies as public
if carried out by central, state, or local govern-
ments and their agencies at their own risk and
responsibility.

Residential consumers: all consumers in a coun-
try, aside from business or government consum-
ers. The intention is to broadly capture residential
consumption, discounting business consumption
where businesses are run from households, where
possible.
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CHALLENGES TO SUSTAINABLE ENERGY
ACCESS

Despite recent progress in several countries, the
number of people living globally without access to
electricity and modern clean cooking solutions is
still enormous. Electricity is a prerequisite for de-
velopment that 840 million people currently lack,

while almost 3 billion people lack access to clean

fuels and technologies for cooking (Tracking SDG7:
The Energy Progress Report 2019).

Universal access to affordable, reliable, sustainable,
and modern energy by 2030 is key to fulfilling the
other SDGs, including those for health, education,

food security, gender equality, poverty reduction,

employment, and climate change. This report an-




Table 1

Energy Access in the HICs

Electricity Clean Cooking

Total population without access (million) 840 2,900

Population without access in the HICs (million) 584 2,532
Population without access in the HICs as a share 20% 87%
of total population without access (%) ° °

Note: Population and access levels in 2017 using data based on World Bank Indicators.

alyzes finance flows directed towards the 20 HICs
with the largest energy access deficits around the
world, collectively representing 70 percent and 87
percent of the global electricity and clean cooking

access shortfall, respectively (see Table 1).¢

In 2018, the International Energy Agency estimated
that achieving universal energy access by 2030 re-
quires an additional USD 51 billion per year of invest-
ment in electricity and USD 4.4 billion per year for ac-

cess to modern clean cooking solutions (IEA, 2018).”

SEforALL's Energizing Finance reports have high-
lighted that annual investments for both electrici-
ty and clean cooking remained significantly below
these levels during the 2013-2017 period.

Years of unmet infrastructure needs, plus projected
population growth, industrialization and urbaniza-
tion, will further intensify energy demand in devel-
oping countries, increasing the investment gap and
jeopardizing the likelihood of meeting SDG7, as
well as the other SDGs.

SUMMARY OF METHODOLOGY
This report examines finance for energy access by

capturing data on financial commitments for 20

¢ These countries were taken from the 2015 Global Tracking Framework (IEA
and the World Bank, 2015) that was the most up to date list at the time the
2017 Energizing Finance report was commissioned, and maintained in 2018
and 2019 reports to ensure comparison across years.

7 On top of this, another USD 660 billion for renewable energy is needed to
substantially accelerate the share of renewable energy, and USD 600 billion
for energy efficient technologies is required to double the rate of energy
intensity improvements (IEA, World Bank, IRENA, 2019).

HICs from several publicly and privately accessible
international databases, as well as through surveys
with relevant stakeholders. Results are reported on
an aggregate level for this group of countries, and
are especially influenced by flows to larger econo-
mies, such as India and Bangladesh.

This exercise allows us to paint a broad picture of
the global situation and is particularly effective at
capturing international public finance for large-scale
projects. The main disadvantage of this method is
limited coverage of domestic finance, which is a sig-
nificant share of overall financing flows to the sec-
tor®. While data on domestic private finance is avail-
able in some cases (generally large-scale electricity
generation and transmission projects), it is limited in
the cases of government-level spending and energy
budgets. Accessing this level of data requires con-

ducting complex surveys in each country.

To address these methodological limitations and to
present a more comprehensive overview of finance
for energy access, this year the report provides addi-
tional data on domestic finance and government ex-
penditures in four countries: Uganda, the Philippines,
Nigeria, and Nepal.?

8 It could amount to 20-40 percent of the total, based on complementary,
case study analysis for specific countries.

? These countries were chosen based on several factors including but
not limted to, recent improvement in energy access, high percentage
of population without energy access, innovative solutions undertaken in
the country, and presence of SEforALL operations to better understand
ground level issues.
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Methodology Summary

Finance commitments are broken down as follows:

Finance for energy
Financial commitments for specific technologies, assets, and marketing support activities
within the energy sector, providing energy access regardless of the ultimate end user

Energy access Tiers

Finance for Finance for
electricity residential
electricity
Commitments access

supporting all

grid-connected plants, Commitments where the
transmission and residential sector is the

distribution ultimate end user
infrastructures, and
mini-grid and off-grid
solutions

Finance for

on-residential

electricity access

Finance for
residential
clean cooking
access

Finance for
clean cooking

Energy access Tiers

Commitments Commitments where the

supporting clean fuels residential sector is the
and technologies for ultimate end user
cooking, such as
cookstoves, biogas

and LPG
Finance for non-residential
clean cooking access

At a more detailed level, the report takes the follow-
ing approach for specific allocations:

1. Time horizon: This report tracks finance commit-
ted to clean cooking and electricity access in the
20 HICs in the year 2017. The findings are com-
pared with the results of the previous two reports,
expressed as average annual figures for 2013-14
and 2015-16. The annual average figure enables
meaningful comparisons of estimates both within
the report and with investment estimates from ex-
ternal sources.

2. Financial commitments: Financial commitments
do not automatically translate to electricity gen-

eration or cooking assets. Because of lags in
disbursements, fluctuating currency values, and
changing project costs, commitments are unlikely
to equate directly to realized asset values (Missing
the Mark, SEforALL and AfDB, 2017). This means
that a financial commitment of USD 1 billion is
highly unlikely to correspond to USD 1 billion in
energy infrastructure on the ground. By examin-
ing commitments, it is possible to identify:

o The main sources and actors involved in financ-
ing increased energy access, the instruments
they use, and the technologies and geogra-
phies in which they invest.


https://www.seforall.org/sites/default/files/2017_SEforALL_FR1.pdf
https://www.seforall.org/sites/default/files/2017_SEforALL_FR1.pdf

o How different technologies are increasing and
extending energy access.

o Finance gaps in certain sectors, technologies,
instruments, and geographies.

3. Residential allocations: A large power plant fi-
nanced by a tracked commitment is likely to pro-
duce electricity consumed by both residential and
non-residential consumers (such as businesses,
industries, grid exports, and government institu-
tions). Therefore, having identified total finance
commitments relevant to clean cooking and elec-
tricity access in the HICs, a share of those com-
mitments is allocated to residential consumption
using assumptions about the relative shares of
power consumption in the country in question, as
detailed in the Methodology chapter.

4. Tier allocations: The previous steps yield the to-
tal finance commitments relevant for residential
electricity and clean cooking access. As the final
step, the residential element of the finance com-
mitment is allocated to the appropriate energy
access Tier, using the World Bank’s MTF, quantify-
ing the level of electricity or clean cooking service
provided.

The detailed methodology is available in Annex 2.

STRUCTURE OF THE REPORT

This report provides an overview of finance commit-
ted for access to electricity and clean cooking solu-
tions in 20 HICs with the largest populations without
access to electricity and clean cooking solutions in
the world.™

1% To enhance comparability across years, countries analyzed in the report
are the same as those in the previous editions of the report. These were
identified in the 2015 edition of the Global Tracking Framework (IEA and the
World Bank, 2015), which was the latest available when the 2017 report was
commissioned. The GTF reports (now called Tracking for SDG 7) track the
global energy access status and annually update the list of HICs, therefore
resulting in a minor misalignment with the HICs analyzed in this report. See
the Methodology for details.

Chapters 2 and 5 analyze financial commitments for
2017 in the 20 HICs for electricity and clean cooking
access, respectively, highlighting the main trends in
the preceding five years. For comparability with the
previous reports, historical figures are expressed as
biennial averages (2013-14 and 2015-16).

Data from several public and private sources were
used to analyze almost 2,100 financial commitment
transactions in 2017, focusing on international com-
mitments and capturing all available information on
domestic commitments. The chapter also includes
estimates of the portion of finance flowing to resi-
dential energy access, as well as the Tier of access
provided.

Chapters 3 and 4 provide key insights of barriers and
solutions to scale-up domestic finance for electrifica-
tion in Uganda and the Philippines, while Chapters 6
and 7 analyze the clean cooking finance situation in
Nigeria and Nepal. These case studies aim to com-
plement the global finance figures tracked in Chap-
ters 2 and 5 with a more tangible perspective, pro-
viding tailored recommendations for policymakers.

Finally, Chapter 8 analyzes the intersectionality be-
tween energy access and outcomes for the most
vulnerable populations, including girls and women,
while Chapter 9 focuses on the role of financial inno-
vation in progressing access to electricity and clean
cooking.
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Finance for electricity in the 20 HICs increased
to USD 36 billion in 2017 compared to USD 30
billion in 2015-16. However, only USD 12.6 bil-
lion, or one-third of the total finance commitments

for electricity, was estimated to benefit residential
consumers. This continues to fall drastically short

m“ Q N
R
NRERL \ AR
I AT, \....: y ._--A._IT--.-.-... =

—_—

of the required annual investment of USD 51 bil-
lion to attain universal electricity access by 2030
(IEA, 2018). More investment is urgently needed,
especially in distributed generation technologies,
to successfully bring connections to remote and
rural communities.



Finance for Electricity Access in 2017
Committed in 2017 in High-Impact Countries (USD Billion)

KEY |PROVIDERS. INSTRUMENTS PROVIDER GEOGRAPHY.

® Public Which type of organizations Which financial Is the finance sourced

@ Private are providers of capital for  instruments do domestically or

® Residential electricity access in providers use? internationally?
esidentia

access

high-impact countries? ‘ ‘

\ $5.6 Multilateral DFIs (incl. funds) \ $20.3 Project debt $19.4 International

~ $10.1 Export promotion agencies |

' $0.5 National public banks

~ $1.2 Bilateral DFI ]

\ $0.4 International governments \

~ $1.7 Domestic governments | I

$16.6 Domestic

~ $0.1 National DFls |

$7.0 Balance sheet
financing
(debt por‘tion)

 $13.5 Corporates and |
project developers

$3.0 Balance sheet
flnancmg

equnty portion)

- <$0. Corporate equity
y /4
m= $0.4 Corporate debt

= <$0. Crowdfunding

| $2.5 Commercial banks (incl. MFls) \ I

\: $0.1 Commercial finance (PE, vC, 1) =

~ <$0.1 Crowdfunding -

' <$0.1 Philantrophic foundations -

' <$0.1 Impact investors = —
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$36BN
Total committed per year

Does international finance ~ What types of assets Which sectors For residential
pass through public or and activities are receive finance? electricity, what level
private channels once financed? of access is funded?

inside a country?

$11.6 Public $221 Grid-connected ”[ $12.6 Residential
renewables ! = <$0. Tier 1
B $0.3 Tier2
\ $7.0 Tier3
N \ '\ “
[
- oo $4.6 Tier4
$3.9 Public-Private ~ $137 Industrial _»a6 ders
—
B $0.5 Tier5
-— $6.6 Grid-connected
fossil fuels 2

~ $3.6 Commercial

$5.8 Transmission
& Distribution 3

~ $4.8 Other

$0.4 Off-grid Solutions [
" (incl. Mini-grids)
w503 Exports

" /BE $0.9 Unknown
= $0.3 Market support

B $0.7 Energy Efficiency?®

NB: Values may not add up due to rounding specific tier

1 Grid-connected renewables includes: Wind, Solar PV, Large hydro, Geothermal, Biomass and waste, Small hydro, Other / unidentified, Biofuels.
2 Grid-connected fossil fuels includes: Coal, Gas, Qil, Unspecified.

3 Transmission and distribution includes: Transmission, Distribution, Unspecified T&D.

4 Market support flows were not assigned to any specific consumer sector.

5 Energy efficiency flows were not assigned to any specific consumer sector.



Total Finance for Electricity Across the 20 HICs (USD Billion)™

REQUIRED INVESTMENT PER YEAR

$30.2

$19.4

2013-14 2015-16

FINANCE FOR ELECTRICITY IN THE
20 HICS REACHED AN ALL-TIME
HIGH OF USD 36 BILLION IN 2017,
DRIVEN PRIMARILY BY INCREASED
INTERNATIONAL PUBLIC FINANCE.
HOWEVER, APPROXIMATELY ONLY
ONE-THIRD OF THIS FINANCE, OR
USD 12.6 BILLION, IS ESTIMATED TO
REACH HOUSEHOLD CONSUMERS,
HIGHLIGHTING AN INVESTMENT
GAP THAT HAD BEEN ALREADY
OBSERVED FOR YEARS.

. NON-RESIDENTIAL USERS

RESIDENTIAL USERS

2017

PROVIDERS

International finance represented about 54 percent
of finance tracked in 2017, with a cumulative USD
19.4 billion from public and private providers (Figure
2.3), primarily led by increased financing from export
credit agencies and multilateral DFls. This is a sig-
nificant increase from previous years, as internation-
al flows stalled at an average of USD 11.7 billion in
both 2013-14 and 2015-16.

On the other hand, domestic finance decreased to
USD 16.6 billion in 2017, after a clear increase re-
corded in 2015-16 that was due to the booming In-

dian renewable energy sector.

" All data reported are in current/nominal prices for each year.
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Sources of Finance for Electricity Across the 20 HICs (USD Billion)

$30.2

$19.4

2013-14 2015-16

$36.0
17.4
2.0
o @ NrernATIONAL - PUBLIC
@ NTERNATIONAL - PRIVATE
@ oomesTic - puBLIC
DOMESTIC- PRIVATE
2017

Note: Findings from 2017 are compared with the results of the previous two reports, expressed as average annual figures for 2013-14 and 2015-16.

Export-credit agencies from China and India re-
placed multilateral DFls as the single largest
provider of public finance for international elec-
trification projects. This was mainly due to China’s
Ex-Im Bank financing a large hydro power plant in
Nigeria (USD 4.9 billion) and a coal plant in Bangla-
desh (USD 1.7 billion). The Ex-Im Bank of India also
financed two projects in Bangladesh, a coal plant
(USD 1.6 billion) and a power transmission and distri-
bution project (USD 200 million). Export-credit agen-
cies are becoming an increasingly important source
of international finance, especially for large projects,
by either providing debt themselves and/or cover-
ing another lender’s exposure (FS-UNEP, 2018).

The energy access portfolio of multilateral DFls
continued to be dominated by transmission and

distribution and on-grid electrification projects as
off-grid investments remained lackluster. After stag-
nating at an average of USD 4 billion between 2013
and 2016, financing from multilateral DFls increased to
USD 5.6 billion in 2017. However, 57 percent of total
finance committed (or USD 3.2 billion) in 2017 was in
transmission and distribution projects'? followed by in-
vestments in grid-connected renewables (19 percent
or USD 1.1 billion) and energy efficiency (9 percent or
USD 500 million). DFIs’ investment in fossil fuel projects
continued —marginally increasing from USD 350 million
in 2015-16 to USD 400 million' in 2017. Further, off-
grid and mini-grid financing by multilateral DFls, key to
solving rural energy access issues, remained lackluster

accounting for only 2 percent of their total financing.

2 Including network upgrades, new connections, or extension of distribution lines.
"3 These projects were in Bangladesh, Burkina Faso, Myanmar and Sudan.



Sources of Finance for Electricity Across the 20 HICs (USD Billion)

$19.4

2013-14

2015-16

2017

BILATERAL AID FLOWS FROM MOST
DEVELOPED COUNTRY DONOR
GOVERNMENTS DECLINED SHARPLY,
PARTICULARLY FROM JAPAN AND
THE US.

Total commitments for electrification in the 20
HICs from developed country donor governments
fell to USD 2.3 billion in 2017, almost half of the
amount tracked in 2015-16 (USD 4.1 billion annual-
ly). In Japan, funding fell from USD 1.5 billion to USD
600 million, while in the US it fell from USD 800 million
to USD 200 million. Investment from the European
Union also declined marginally from USD 1.7 billion
in 2015-16 to USD 1.5 billion in 2017, mainly due to
France halving its annual financing commitments.
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China™ continues to be a major provider of bi-
lateral finance. China increased its annual interna-
tional commitments to electricity threefold, reach-
ing USD 8.1 billion in 2017, of which more than
half (USD 4.9 billion) financed the development of
a single hydro-power project in Nigeria. China’s fi-
nancing of overseas coal plants in the HICs also in-
creased from USD 1.6 billion in 2015-16 to USD 2.2
billion in 2017 for projects in Bangladesh and the
Philippines — a concerning trend under China’s Belt
and Road Initiative (BRI), launched in 2013. Chi-
nese equity investment has contributed to finance
almost 13 gigawatts (GW) of new wind and solar
and almost 68 GW of new coal capacity since 2014,
mostly in South and Southeast Asia (Greenpeace,
2019).

It is important to note that Chinese commitments may be underreported,
as China is not required to officially report its international financing to insti-
tutions like OECD, and data from other private databases often lack details
and accuracy.
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Sources of Public and Private International Finance Commitments for Electricity to the 20 HICs

(USD Billion)
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For the first time in this series, we tracked USD 2.9
billion of India public financing to international elec-
tricity projects in other HICs (Afghanistan, Bangla-
desh, and Myanmar). More than two-thirds of this
amount supported a single coal-fired power plant in
Bangladesh.

Total domestic public finance's decreased from
USD 3.4 billion in 2015-16 to USD 2.3 billion in
2017, largely due to lower investment from pub-
lic banks. Financing from national public banks in In-
dia, accounting for 89 percent of the USD 2.5 billion
in total financing in 2015-16, sharply declined to USD
500 million in 2017. This decrease in lending can be
largely attributed to escalating non-performing assets
of public sector banks in India, which increased from
less than 3 percent in 2012-13 to 9.3 percent in 2017.

'* Domestic public finance mainly includes financing from national govern-
ment and public agencies, national public banks and national DFIs.

$19.4
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JAPAN

EU

CHINA

MULTILATERAL

2017

To address this issue, several stressed assets resolu-
tion mechanisms including the Prompt Corrective Ac-
tion'® were put on banks, reducing their ability to lend
freely (MoF, 2018).

Financing from national governments through do-
mestic budgets and government agencies in 2017
was six times higher than in 2015-16 (USD 1.7 billion
against USD 275 million). However, government co-fi-
nancing for large projects in Bangladesh and Nigeria
made up most of this increase, rather than an increase
across all the HICs. It is important to note that the
coverage of government budgets and other public
domestic flows is limited, and these reported figures
(USD 2.3 billion™) are likely to be higher. (See Box 2
for more details.)

'¢ A framework under which banks with poor financial metrics — capital ratios,
asset quality and profitability — are put under watch by the Reserve Bank of
India.

"7 This is mainly reported from only five HICs: Bangladesh. Ethiopia, India,
Nigeria and Philippines.



Project developers and corporations, which ac-
count for the majority of domestic'® private fi-
nance, marginally increased their financing to USD
13.5 billion in 2017 (from USD 12.7 billion in 2015-
16). This was primarily due to steady renewable ener-
gy investment from the private sector (USD 11.2 bil-
lion in 2017 from USD 10.2 billion in 2015-16) in India.
However, the Philippines witnessed a significant de-
cline in financing for utility scale projects in 2017 (USD
512 million) compared to 2015-16 (USD 1.6 billion).
(See Chapter 4 for more details.) Around 90 percent
of the investment from project developers and corpo-
rations was in utility scale renewable energy projects,
funded through balance sheet financing.

Financing from commercial banks decreased from
USD 4.1 billion in 2015-16 to USD 2.5 billion in
2017. This was primarily due to reduced lending
from international commercial banks — mainly in
China — which only loaned USD 530 million in 2017,
compared to USD 1.9 billion in 2015-16. This can
be attributed, in part, to an overall slowdown in
lending by China’s commercial bank to address the
issue of high non—performing loans in 2017 (CNBC,
2017). With the exception of India, where domestic
commercial banks' financing increased to USD 1.7
billion in 2017 (from USD 1.3 billion in 2015-16),
all other HICs including Kenya, Nigeria, and Tanza-
nia reported a decline. Banks’ financing in the Phil-
ippines also halved to roughly USD 700 million in
2017, in line with the overall decrease in financing
for energy access in the Philippines.

Philanthropic foundations and impact investors
committed USD 60" million in 2017, more than
doubling the USD 25 million committed in 2015-
16. Funding from philanthropic foundations and im-
pact investors continues to be increasingly important
in achieving universal energy access. To understand
the financing landscape of these actors, data were
again collected from the Shine Campaign, GOGLA,

'8 Domestic finance refers to finance flows committed from institutions that
are primarily based in the country where the project is being developed or
constructed.

1? Most likely, contributions from these organizations remain underrepresent-
ed, as transactions are often not disclosed publicly.

FINANCING FROM
PHILANTHROPIC FOUNDATIONS
AND IMPACT INVESTORS
MORE THAN DOUBLED IN
2017, AS THEY INCREASINGLY
COLLABORATED WITH
INNOVATIVE SOLUTION
PROVIDERS TO CREATE NEW
FINANCING STRUCTURES TO
CLOSE THE ENERGY ACCESS
GAP.

OECD, and the Clean Cooking Alliance (see Box 3
for details), supplemented by dedicated surveys. The
majority (USD 48 million) of the finance identified
flowed in the form of grants to support innovative off-

grid solutions and market development activities.

INSTRUMENTS

Project financing remains the predominant mode of
finance for electricity access, accounting for 56 per-
cent of total financing. Project debt, which is debt
provided directly to projects rather than to the com-
panies developing projects, increased by 34 percent
to reach USD 20.3 billion in 2017, compared to USD
15.1 billion in 2015-16.

By comparison, balance sheet financing increased
from USD 8.2 billion to USD 10 billion in 2017, ac-
counting for 27 percent of total finance for elec-
tricity access?. A likely driver of this trend is that
several corporates and developers, who marginally
increased financing commitment to USD 13.5 billion
in 2017, are opting to finance initially on balance
sheet with a view to bringing in institutional investors
at a later stage (FS-UNEP, 2018).

2 Assumptions of realistic debt to equity ratios were applied to balance sheet
financing, which is a default classification used by data providers when infor-
mation on financing details is missing. Structures of 70:30 are common for
financing large scale wind and solar PV projects in India, for example.
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CONCESSIONAL
DEVELOPMENT FINANCE
FLOWING TO suUB-
SAHARAN AFRICAN
COUNTRIES STAGNATED,
WHILE IT DECREASED

IN SOUTHEAST ASIAN
COUNTRIES AS THEY
SHOW SIGNIFICANT
PROGRESS IN EXPANDING
ELECTRICITY ACCESS.

Grants from DFls and donor governments remained
consistent at USD 840 million in 2017, compared to
USD 895 million in 2015-16.

Concessional development finance? for electricity
access from DFls and donors (excluding ECAs) de-

creased by 20 percent in 2017 to USD 3.8 billion,
compared to USD 4.8 billion in 2015-16. Grants made
up 21 percent of concessional finance in 2017 (USD
800 million), with the remainder provided in the form
of concessional loans (USD 3 billion). Concessional fi-
nance to the South Asia region continued to decrease
from USD 3.4 billion in 2013-14 to USD 2.3 billion
and USD 1.3 billion in 2015-16 and 2017, respec-
tively. India and Bangladesh, two of the three HICs in
Asia, are gradually phasing out concessional finance
as they close their electricity access gap rapidly, and
receive financing from alternative sources, such as ex-
port-credit agencies. A similar trend was also observed
in East Asian countries, where concessional finance
decreased by more than half — to USD 250 million in
2017. In Sub-Saharan African countries concessional
finance stagnated at USD 1.8 billion in 2017. The sole
exception to the trend was Yemen, where concession-
al finance doubled (USD 480 milllion).

2 This figure is mostly derived from information contained in the OECD CRS
database. A portion of international financing, especially South-South com-
mitments, is likely to happen on concessional terms, but there are few dis-
closed details to confirm this. Also, this excludes finance from export credit
agencies like the China Ex-Im Bank and the Export-Import Bank of India.

Finance for Electricity by Instrument Type (USD Billion)
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On top of this, we also tracked USD 7.6 billion of
debt financing from export credit agencies that had
close to concessional characters. However, private fi-
nance at the domestic level was invested almost en-
tirely with the expectation of earning commercial re-
turns, particularly through project finance (debt and

equity) for grid-connected electricity generation.

EXCEPT FOR ONE LARGE
INVESTMENT IN NIGERIA,
INVESTMENT IN SUB-SAHARAN
AFRICAN COUNTRIES REMAINED FLAT
-10 OUT OF 13 COUNTRIES RECEIVED
FEWER THAN USD 300 MILLION FOR
ELECTRIFICATION IN 2017.

RECIPIENTS

Investment in India and Bangladesh accounted
for almost two-thirds (USD 24 billion) of the to-
tal financing (domestic and international) in the
electricity sector in 2017. This is an increase of
USD 4 billion compared to 2015-16, when the re-
gion reported a massive increase of USD 12.4 bil-
lion over 2013-14, mainly led by renewable ener-
gy financing in India. Bangladesh was the biggest
gainer, seeing investment increase from USD 2.7
billion in 2015-16 to USD 7.1 billion in 2017, mainly
finance by export-promoting agencies of India and
China. Investment in India declined marginally by
USD 600 million to USD 16.6 billion in 2017, while
in the Philippines it decreased from USD 4 billion in
2015-16 to USD 1.4 billion in 2017.

2 Latin American and the Caribbean are closing in on universal access with
an access rate of 98 percent in 2017 - less than 12 million people still require
electricity connections.
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Other than Nigeria, which attracted over USD 6
billion in 2017, investment in other Sub-Saharan
African countries remained abysmally low. Four
out of the 13 Sub-Saharan African countries re-
ported an absolute decline in electricity invest-
ments, and ten countries received less than USD
300 million in 2017. This is a discouraging trend giv-
en that these countries together are home to more
than 570 million people without electricity (IEA, IRE-
NA, UNSD, WB, WHO, 2019). Nigeria was the only
bright spot, as investment reached USD 6.3 billion in
2017 compared to a mere USD 612 million in 2015-
16, mainly due to a single 3 GW hydro-power plant?
financed by the China Ex-Im Bank for USD 5 billion.

The analysis found domestic private finance for
electricity only in five countries: Bangladesh, In-
dia, Nigeria, the Philippines, and Uganda. The
ability of these countries to mobilize private sec-
tor investments can be partly attributed to a more
enabling policy and regulatory environment than
those of the other HICs (GSMA, 2017). Although in-
formation available on domestic finance is not com-
prehensive (in particular for government budgets),
domestic financing is crucial to close the energy
access investment gap in all HICs.

Focusing on international public finance (Figure
2.8)** only, Bangladesh received the majority of
development finance for electrification in absolute
terms, followed by Nigeria and India.

When finance is weighted for the proportion of
countries’ populations without access to electricity,
the report’s analysis shows that Sub-Saharan Afri-
can countries received a much lower level of financ-
ing than most Asian countries. Bangladesh, for
example, which has the same number of people
without electricity as Kenya and Madagascar, re-
ceived the highest amount across all 20 HICs on
a per capita basis— almost nine times higher than
Kenya and 78 times higher than Madagascar.

2 Mambila Hydropower Plant.
2 Financing from multilateral and bilateral development finance institutions,
government and export credit agencies.

SECTORS

Grid-connected renewable energy projects? ac-
counted for 61 percent (USD 22.1 billion) of the
total amount of electricity finance, an increase
of around USD 6 billion compared to 2015-16
(Figure 2.9). Within renewables, solar PV attracted
more than USD 9.8 billion a year (compared to USD
8 billion in 2015-16). This aligns with the global re-
newable energy investment trends wherein solar in-
stallations accounted for 38 percent of all the new
capacity addition, which is more than coal, gas, and
nuclear plants® (FS-UNEP, 2018).

This trend was due primarily to improved manufac-
turing processes, more competitive supply chains,
and the continuous decline in cost? of electricity from
solar PV driven by technological improvements in-
cluding higher solar PV module efficiencies (IRENA,
2018). In addition, competitive procurement process-
es, including auctions, tenders, and power purchase
agreements (PPA), have increased transparency and

lowered risk for investors, attracting more investment.

The majority of the increase in solar PV investments was
due to investments in India. However, several African
countries also reported an increase in solar PV invest-
ments compared to 2015-16 (see Figure 2.9).

There was a steep increase in investments in large hy-
dro plants — from USD 500 million in 2015-16 to USD
6.1 billion in 2017 —mainly due to a single hydro-power
project in Nigeria which cost USD 5.8 billion. Mean-
while, investment in wind projects decreased to USD
5.4 billion in 2017 from USD 6.2 billion in 2015-16.
This decrease can be attributed to policy uncertainty
around the tariff-determination mechanism and gen-
eration-based incentives (GBI) scheme in India’s wind
energy sector (Quartz, 2017).

% Including large hydro.

2 Grid-connected nuclear investments are excluded, as no investments were
identified in 2017. National Thermal Power Corporation (NTPC), an Indian state-
owned power utility provider raised rupee-denominated bonds in overseas
markets but only limited information was available about it proceeds for the
nuclear projects and is hence excluded from the analysis. Projects on training
related to applications of radioisotopes and radiation technologies, amount-
ing to USD 0.3 million, are allocated to ‘market support — non-renewables’.
? The global weighted average levelized cost of electricity (LCOE) of utility
scale solar PV has fallen 73 percent since 2010, to USD 0.10/kWh for new
projects commissioned in 2017 (IRENA, 2018).



Figure 2.8

Recipients of International Public Finance In 2015-16 and 2017, by Provider Type (USD Million)
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Breakdown of Grid-Connected Solar PV Investments by Recipient Country (USD Million)
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Transmission and distribution projects continue to
attract increasing investment, reaching USD 5.8 bil-
lion in 2017 compared to USD 4.4 billion in 2015-16.
This trend is likely to continue as these projects sup-
port the integration of variable renewable energy (VRE)
into the grid and promote more efficient energy use
(IRENA, 2018a). Much of the financing (55 percent or
USD 3.2 billion) was from multilateral DFls, followed by
export credit agencies (24 percent or USD 1.4 billion).

Investments in grid-connected fossil fuel plants
declined in 2017 after doubling between 2015-
16 and 2013-14. Financing for fossil fuel plants
decreased to USD 6.6 billion in 2017, compared to
USD 8.1 billion in 2015-16.

In 2017, only four coal plants?® were financed in two
HICs, Bangladesh and the Philippines, totalling USD
5.6 billion in new investment. This is a significant de-
cline compared to 2015-16, when 17 coal plants were
financed in India, Philippines, Bangladesh and Kenya.

% Excludes investments expected from the National Thermal Power Corpo-
ration (NTPC), an Indian state-owned power utility provider, raised rupee-de-
nominated bonds raised in overseas markets . Only limited information was
available about how proceeds raised through the facility will be allocated to
coal plant projects in India.
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Investment for new coal plants was not identified in
India in 2017, a symptom that an increasing number
of coal power projects in the country are reporting fi-
nancial stress. In 2017-18 in fact, 34 coal-fired thermal
power plants in India, totalling 40 GW in capacity, were
categorized as financially ‘stressed’ due to several is-
sues, including non-availability of regular fuel supply
arrangements, lack of Power Purchase Agreements
(PPAs), and inability of the promoters to provide equity
and working capital (Ministry of Power, 2018).

However, the Ex-Im Bank of India has jointly financed
coal projects in Bangladesh with the China Ex-Im Bank,
for USD 1.6 billion and USD 1.7 billion respectively.
This joint financing represents nearly sixty percent of
the total financing for coal projects tracked in 2017.

As domestic climate policies and public outcry con-
tinue to drive a transition towards low-carbon econ-
omies, coal plants will increasingly turn into stressed
or stranded assets.?” The stalling of the Lamu coal
plant in Kenya, whose financing was highlighted in
last year's report, is one such example.

% Since 2018, 34 financial institutions globally have taken policy positions to
divest and/or no longer fund coal investments (IEEFA, 2019).

ENERGIZING FINANCE: UNDERSTANDING THE LANDSCAPE 2019



900
800
700
600
500
400
300
200
100 . 2015-16

Breakdown of Grid-Connected Investments by Renewable and Fossil Fuel Sub-Technology
(USD Billion)

$10.

$22.1 $10.1 $16.2 $22.1
0.3 0.2 0.1
B @ OTHERS o5

0.4

@ BIOMASS & WASTE 0.8
@ SMALL HYDRO

. GEOTHERMAL . OTHERS/ UNIDENTIFIED

2.8
. LARGE HYDRO

@ on

@ wIND

@ cAs

. SOLAR . COAL

2013-14 2015-16 2017 2013-14 2015-16 2017



Total Coal Financing Tracked in the 20 HICs

2015-16 2017
Total financing Number Total financing Number of
(USD billion) of plants (USD billion) plants
Philippines 2.8 1.1 1
India 4 - -
Bangladesh 2.1 45 3
Kenya 2 - -

INVESTMENT IN OFF-GRID
SOLUTIONS CONTINUES
TO STAGNATE; THERE

IS AN URGENT NEED TO
MAINSTREAM MINI-GRIDS
IN NATIONAL ELECTRICITY
ACCESS STRATEGIES.

Investment in off-grid solutions, including mini-
grids, stood at USD 430 million in 2017, a mar-
ginal 12 percent increase of USD 46 million
compared to 2015-16. Most of these investments
were in companies delivering stand-alone solar
home systems, mainly enabling basic household
energy access. Kenya, Tanzania, and Uganda alone
accounted for 56 percent of total off-grid invest-
ment. Almost all financing for off-grid solutions was
obtained from international sources — mainly DFls
(bilateral and multilateral), private equities, and
venture capitalists. Philanthropic foundations and
impact investors more than doubled their off-grid
investments in the 20 HICs to USD 42 million in
2017 compared to USD 18 million in 2015-16.

It is estimated that between 2016 and 2030, renew-
able energy sources will account for 60 percent of
new energy access connections, of which 40 per-
cent will be through mini-grids (IRENA, 2018b).
However, tracked investment in mini-grids is neg-
ligible despite their unique positioning between
grid-based solutions and stand-alone systems.
Several actions must be taken to meet the target-
ed projection, including, but not limited to: main-
streaming mini-grids in national electricity access
strategies, dedicated regulations and financial and
fiscal support mechanisms, and clarity on the future
of mini-grids once the project service area is con-
nected to the centralized grid (SEforALL and CPI,
2018).

Investment in energy efficiency almost tripled in
2017.*° Energy efficiency investment amounted to
about USD 740 million in 2017 (compared to USD 260
million in 2015-16), or 2.1 percent of all tracked electric-
ity finance, provided mainly by multilateral and bilateral
DFls. These investments include projects that support
energy conservation and demand reduction, including
building and industry upgrades, smart grids, metering,

% Energy efficiency refers to SDG7.3 which calls for doubling the global rate
of improvements in energy efficiency by 2030. On average, energy intensity
— the ratio of energy used per unit of GDP — has declined globally to 2.2 per-
cent per year over 2010-2015, but progress still falls short of the 2.6 percent
yearly decline needed to achieve the target. Without intensifying efforts and
increased investment, the pace of improvement is not expected to exceed
2.4 percent during 2016-2030 (IEA, 2018b).
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tariffs, and improvements in lighting, appliances and
equipment that increase the quality of electricity grids
and infrastructure, and consequently improve the Tier
of energy access. It is important to note that the energy
efficiency figure captured in this report is only partial,
as a lack of sufficient details from various data sources
makes it difficult to identify and separate energy effi-
ciency financing from overall investment figures. (See
Box 2 for more details).

Households’ investment into energy efficiency is criti-
cal to avoid costly lock-ins of inefficient buildings and
appliances as residential demand and service levels
grow, for both developed and emerging economies.
However, at the same time, a behavioral consideration
needs to be considered: the rebound effect, wherein
improvements in energy efficiency from better equip-
ment may result in greater use of energy and conse-
quently less than expected reductions in electricity re-
quirements (SEforALL, 2018).

Another 1 percent of the total finance tracked (or
USD 350 million, all from public sector sources)
was for market support activities, including capacity
building, technical assistance, and institutional sup-
port for energy reforms, amongst other activities.
This represents a substantial decrease compared to
2015-16, when USD 870 million was reported in mar-
ket support activities, split almost equally between
project debt and grants.

As the renewable energy sector continues to mature
and utility-like infrastructure investment become
more common (WEF, 2016) the need for market sup-
port activities slows down. However, foreign-sup-
ported market development activities are still need-
ed, especially in areas like integrated electrification
planning, policies and regulations, or where proof of
concepts are needed to pilot new technological ap-
proaches and delivery models in the off-grid space
(SEforALL, 2019).

Estimated Finance for Electricity Commitments by End User Across the 20 HICs (USD Billion)
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USES

While the majority of financing for electricity was
allocated to grid-connected generation, transmis-
sion and distribution technologies, the contribu-
tion of these areas to increasing residential elec-
tricity access may still be lower per unit of capital
invested when compared to off-grid technologies.

To identify the share of commitment flowing to
residential users, the report applies relative shares
of power consumption® in the HICs to the total
finance tracked for electricity. (See Methodology
section for details). The report finds that USD 12.6
billion (Figure 2.12) has been allocated to residen-
tial access to electricity across the 20 HICs, for
both centralized and decentralized technologies.
This accounts for 35 percent of the total financing
for centralized technologies — a 7 percent (or USD
8.1 billion) increase over the 2015-16 numbers.

Commercial and industrial players are estimated
to consume half of the grid-sourced electricity in
the countries observed (corresponding to USD
17.2 billion), while 14 percent is used by other
community and economic activities, such as street
lighting, hospitals, schools, and the military, or is
exported.

For off-grid solutions, the majority of electrici-
ty consumed (87 percent) is by residential users,
with the rest, as in previous years, going to mostly
commercial uses. However, the ability of off-grid
solutions to positively impact residential access is
limited as it only accounts for 1.2 percent of the
total finance tracked across the 20 HICs.

After identifying the proportion of finance com-
mitted to electricity that targets residential con-
sumers, these financial commitments were allo-
cated to Tiers of electricity access based on the
technology and the reliability of the country’s

31 Estimates of electricity consumption by sector across the HICs are based
on analysis including, but not limited to, country-specific grid supply and de-
mand and technology-specific considerations for off-grid technologies (see
more details in the Methodology).

grid (World Bank, ESMAP, SREP, SEforALL, 2018
updating Bhatia and Angelou, 2015). It is esti-
mated that the majority of finance for residential
electricity access (56 percent, or USD 7 billion) is
to support Tier 3 access, as observed in previous
years (Figure 2.13). This level of energy service
supports medium-power appliances and guaran-
tees a minimum of eight hours of electricity supply
a day. Tiers 4 and 5 entail greater availability of
electricity services; Tier 5, for example, requires
electricity access of at least 23 hours a day with no
more than three disruptions a week. These Tiers
(4 and 5) accounted for an average financial com-
mitment of USD 4.6 billion and USD 0.5 billion,
respectively. Tiers 3, 4, and 5 are usually — though
not exclusively — associated with a connection to
a central grid, which in most but not all countries
ensures higher availability, reliability, and quality
of electricity. However, grid connections often fail
to reach rural populations living without access to
electricity, and those without access to electricity
in the HICs live disproportionately in rural areas.

Due to data limitations, it is not possible to as-
certain whether financing commitments provide
new connections and/or improved electricity ac-
cess for consumers who already have some access
to electricity; if for example, commitments bring
a residential consumer from Tier 2 to Tier 3, and/
or provide entirely new access to electricity to a
residential consumer. Nor is it possible to estimate
the number of people affected by the financial
commitments tracked, given the quality of data
available.

Only 4 percent of the total finance flowing to res-
idential access (or USD 405 million) targeted Tier
1 and 2 access, the same as in the previous years.
Tiers 1 and 2 provide solar lanterns and solar home
systems, as well as other, generally off-grid solu-
tions, which are critical to allow the expansion of
residential electricity access for rural populations
whose locations make grid extension difficult.
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BOX 1

ACCESS TO FINANCE FOR ELECTRICITY
IN SUB-SAHARAN AFRICA

With nearly 570 million people still lacking access to
electricity, Sub-Saharan Africa needs urgent action
to close the access gap by 2030. Of the 13 countries
analyzed in this report, eight have electricity access
rates dramatically below 30 percent.

Achieving electrification for all in Sub-Saharan Africa
will require at least USD 27 billion per year by 2030
(OECD, 2019), with USD 31-33 billion that needs
to be invested in off-grid solutions alone over the
same time frame (Shell Foundation, 2018).

From all angles, these figures are significantly far
from the USD 9.6 billion of finance for electricity
access that was tracked in 2017 across the 13 Sub-
Saharan Africa HICs. Approximately USD 5.1 billion
was estimated targeting household consumers,
further widening the investment gap for residential
energy access.

Four of the 13 countries experienced a decline in
electricity investments in 2017 (as shown in Figure
2.14), and ten countries received less than USD 300
million in 2017.

Financial support for large-scale, grid-connected
renewable energy plants increased exponentially
across the Sub-Saharan Africa HICs, from USD 1.5
billion in 2015-16 to USD 7.6 billion in 2017. The
increase was largely due to the USD 5.8 billion
financing of the 3GW Mambila Hydropower Plant in
Nigeria, of which USD 5 billion was provided by the
China Ex-Im Bank.

On the other hand, investment in grid-connected
fossil fuel plants in the region declined from USD
1.6 billion in 2015-16 to USD 278 miillion in 2017.
This investment was for projects in Burkina Faso
and Sudan.

Investment in transmission and distribution (T&D)
also declined by USD 400 million to reach USD 1.1
billion in 2017. This is in contrast with the trend
witnessed in Asian HICs, where T&D investment
increased from USD 2.8 billion in 2015-16 to USD
4.6 billion in 2017.

Sub-Saharan African HICs received more than 87
percent of the total investment for off-grid solutions
tracked in 2017 (USD 380 million), almost doubling
the 2015-16 figure of USD 210 million. This was
driven by solar off-grid companies providing pay-
as-you-go (PAYG) services linked to mobile money

in several countries.
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Electricity Sectors Financed in Sub-Saharan Africa in 2017 (USD Million)
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Figure 2.15

Electricity Finance Tracked in the Report
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mobilize new forms of capital, scale resources, and
generate momentum for achieving SDG7. As part of
this collaborative effort, Shine has provided data on
its members’ financing for energy access activities.

GOGLA3%: Since 2017, GOGLA has contributed in-
formation on the financial transactions of pico-solar
and solar home system companies. This dataset pro-
vides information only on publicly disclosed deals,
anonymizing any confidential information. As such,
it represents a conservative view of overall financing
activity for solar off-grid solutions.

Domestic Public Finance: Data tracking domestic
public finance for energy access, mainly from nation-
al budget and expenditure systems, remain poor, and
this is a limitation of this report. These data typically
include federal and ministry-level expenditures (occur-
ring within the national budget), transfers from national
government to local government, to SOEs and to fi-
nancial institutions, as well as the expenditures and in-
vestments of those entities (Falconer and Oliver, 2019).
Collecting such information is challenging due to a lack
of consistent methodologies and guidelines across
countries, difficulty in distinguishing between differ-
ent budget items (operational and investment), and
insufficient institutional capacity at the country level.

South-South Financing: Significant uncertainty ex-
ists regarding projects solely financed with overseas
capital from non-OECD countries (so called “South-
South” financing), as these projects are not system-

3 GOGLA, established in 2012, is the leading association of the off-grid so-
lar energy industry — representing over 135 members globally. GOGLA has
been aggregating data on product sales, consumer impact, and investment
trends from its member companies since 2014.

atically tracked by official international systems
like the OECD DAC Creditor Reporting System
(CRS); they are only tracked by countries that
report development assistance voluntarily to
the OECD CRS. Partial information on South-
South finance is available from Bloomberg New
Energy Finance (BNEF), IJ Global, and Boston
University’s ‘China’s Global Energy Finance’
and is reflected in the analysis.

Detailed Information on Private-Sector Trans-
actions: International and domestic private sec-
tor investment for grid-connected generation,
transmission, and distribution are well covered
through various data sources, including BNEF
and |J Global. However, these transactions are
usually confidential and detailed information on
debt and equity provider, split of investment by
debt and equity amongst different lenders, to-
tal investment amount, and other transaction
details is often lacking.

Granular Information from Public Data
Sources: Detailed information on interna-
tional development cooperation is available
from the OECD DAC CRS. However, the da-
tabase, in its current form, is unable to ade-
quately capture the exact financing for ener-
gy access between technologies, particularly
in the areas of decentralized electricity and
clean cooking solutions.

For instance, the Electric Power Transmis-
sion and Distribution classification contains
very large transmission projects, but also vil-
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COUNTRY CONTEXT

Uganda is a land-locked country in East-Central
Africa with a population of about 38 million as of
2018. By the end of 2018, 38 percent of households
in Uganda had Tier 1 level access to electricity, the
minimum level to be considered to have access to
electricity or clean cooking per the MTF (Taking the
Pulse, 2019). With almost 26 million people lacking

access to electricity, Uganda has ambitious targets

to improve electricity access, including an aim to
reach 98 percent access by 2030 (MEMD, 2015),
and to achieve 2500-megawatts of total generation
capacity by 2020%, mainly through hydro-pow-

* As of May 2019, total installed capacity amounted to 1,182 MW (Source:
Electricity Regulatory Authority).



er and geothermal development (Government of
Uganda, 2015).

The Government of Uganda engaged with SE-
forALL in 2012, and subsequently developed an
Action Agenda, a SEforALL Secretariat within the
Ugandan Ministry of Energy and Mineral Develop-
ment, and a task force® to guide implementation
of the Action Agenda. The Action Agenda - de-
veloped and approved to be implemented by the
task force — proposes a focus on off-grid solutions,
including solar home systems and distributed mini-
and micro-grids focused on increasing agriculture,
water supply and mobile telecommunications ca-
pacity in rural areas.

The government also developed Uganda Vision
2040, a wide-ranging national development plan,
which conveys goals to improve access and availabil-
ity of electricity through new transmission line con-
struction, to accelerate rural electrification programs,

% The task force includes an European Union delegation, UNDP, KfW, and
the Ugandan Ministry of Energy and Mineral Development.

and to increase government incentives in order to
lower costs associated with electricity infrastructure,
facilities, and equipment. Uganda Vision 2040 indi-
cates an aim to develop Uganda’s hydropower sec-
tor, which at present accounts for 68 percent of total
installed generation capacity in the country (USAID,
2018).

Uganda has several other government-led initiatives
to improve electricity access, including the Uganda
Rural Electrification Agency and the Uganda Energy
Credit and Capitalization Company:

¢ The Uganda Rural Electrification Agency (REA)
was established in 2001 to drive progress in on-
and off-grid connections to electricity through
private sector engagement. REA is funded by
a variety of partners including the World Bank,
the Swedish International Development Agency,
the Japanese International Cooperation Agency,
the Norwegian Agency for Development, the
Islamic Development Bank, and the Saudi Fund
for Development.

Sources of Finance for Electricity in Uganda, 2013-2017 (USD Million)
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Sources of Finance for Electricity in Uganda, Highlighting China Ex-Im and Other Public Sources,

2013-2017 (USD Million)
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Note: some finance from National DFls and national public banks was also tracked in 2014, but not represented in the chart because it was a negligible

portion of total finance (cumulatively, USD 3 million in 2014 only).

¢ The Uganda Energy Credit Capitalisation Com-
pany (UECCC) was established in 2009 to coor-
dinate renewable energy infrastructure funding
from the Ugandan government, the private sec-
tor, and development partners and to promote
private sector participation in renewable ener-
gy development (UECCC, 2017). The UECCC's
products and services include solar refinancing,
a power connection loan facility, technical assis-
tance for independent power producers, a work-
ing capital facility, partial risk guarantees for solar

companies, and a biomass refinance facility.

FINANCING AND POLICY LANDSCAPE

In 2017, USD 269 million was invested in Uganda
for electricity projects and energy sector develop-
ment, marking a decrease from the prior four-year
period (Figure 3.1), when averages of USD 450 mil-
lion and USD 866 million per year were captured in
2013-14 and 2015-16 respectively.

While investment from the Ugandan domestic private
sector reached an all-time high of USD 145 million

in 2017, largely driven by the growing local off-grid
solar market, international public and private finance
flows decreased substantially in 2017 compared to
the previous four years. This decline is largely attribut-
able to lower finance flows from international public
sources and a lack of large-scale grid-connected and
transmission projects in 2017. The Chinese Export
Import Bank issued a USD 482 million concessional
loan in 2015 for construction of the 183 MW Isimba
Hydropower Plant*” in central Uganda (Xinhua, 2019),
which alone accounted for 37 percent of total finance
tracked in Uganda in 2015. The lack of any similar
large-scale international public finance in 2017 differ-
entiates it from the 2013-16 period.

Investment in the off-grid stand-alone solar mar-
ket has shown a steady increase since 2013, (Fig-
ure 3.3), in alignment with the emphasis on these
technologies in the Action Agenda, Uganda Vision
2040, the mission of REA and the overall solar sector

¥ The Isimba hydropower project was commissioned on the Nile River in
March 2019 (Ingram, 2019).



Finance for Electricity in Uganda by Technology Type, 2013-2017 (USD Million)3®
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expansion in Eastern Africa. Increased investment in
mini-grid and off-grid solutions reflects a growing
understanding in Uganda that such technologies
represent a critical element of the expansion of elec-
tricity access, especially to last-mile communities.

An analysis of solar home systems and units sold in
the private sector in Uganda indicates that all opera-
tors assessed are PAYG enabled, that operators have
a wide range of system availability, and that the mar-
ket has a high capacity for growth (UOMA, 2019).
Solar home systems are a vital element of achieving
universal energy access by 2030. Taking the Pulse
2019 estimates that stand-alone solar will need to
reach 52 percent of Ugandan households by 2030
(with on-grid and mini-grids reaching the remainder)
for Uganda to achieve SDG7 by 2030.

While off-grid investment increased in 2017 as com-
pared to the prior four-year period, distribution and
transmission investment declined dramatically, from
USD 241 million on average annually in 2015 and
2016 to USD 12 million in 2017. On-grid solutions

* Finance towards energy efficiency and mini-grids is included in this analysis
but not represented here because it was a negligible portion of total finance.

. OFF-GRID SOLUTIONS

@ MARKET SUPPORT

. GRID-CONNECTED RENEWABLES

. TRANSMISSION & DISTRIBUTION

play a key role in electricity access expansion, particu-
larly due to Uganda’s plentiful hydropower resources.

On-grid access expansion is currently supported by
organizations including the World Bank, the Ugan-
dan Ministry of Energy and Mineral Development,
and REA. The World Bank funded Energy for Rural
Transformation Programme Il has a core scope fo-
cused on grid expansion and is being implement-
ed by REA and the Ministry. REA is implementing
a project to subsidize household electricity connec-
tions after independent verification of installation
of a working connection and proof of use of service
through billing records (REA, 2019). Continued in-
vestment in distribution and transmission is critical
in order to have outlets for planned generation, so a
decline in investment in this sector could pose signif-
icant challenges for on-grid electricity supply.

KEY CHALLENGES

As is the case across HICs, a range of financial and so-
cial barriers exist that limit electricity access in Ugan-
da. For on-grid electricity access solutions, barriers are
related to reliability of the grid, limitation of capital to
achieve scale, and declines in international investment.
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Finance for Off-Grid Solutions in Uganda, 2013-2017 (USD Million)
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Additional information on each of these barriers follows:

1. Systematic grid load shedding and unreliabil-

ity affect energy consumers across sub-Saha-
ran Africa. In Uganda, as across the region, these
challenges lead to a mistrust of grid reliability.
Over 30 percent of Ugandan respondents to a
survey on grid connectivity said that the grid as
a source of energy was “extremely unreliable” or
"not so reliable” (Enclude, 2014).

. Limitations exist in mobilizing enough capital to
scale up energy value chain businesses. In the pri-
vate sector, entrepreneurs struggle to raise necessary
capital to grow electrification businesses, particular-
ly due to investor perception of risks associated with
investing in small emerging-technology business-
es and barriers to accessing international markets.

. A significant decline occurred in transmission
and distribution investment in 2017. This decline
in investment intersects with the possibility of an
oversupply of electricity and existing agreements
where the country will have to pay for the electricity
even if distribution or demand is not enough. This
would lead to higher costs per kW of electricity and
have a deteriorative impact on the sustainability of
the sector (World Bank, 2019).

. STANDALONE SOLAR

. MINI-GRIDS
2016 2017

There is also an array of barriers that affect finance
towards off-grid solutions, primarily centered on
poverty and a significant population of displaced
people, low affordability, and skepticism regarding
quality of products. Six key barriers to delivering off-
grid solutions are:

1. High rates of poverty, especially in off-grid rural
regions and in refugee communities. In Uganda,
almost 30 percent of households live below the
poverty line, including 34 percent in rural areas
and 11 percent in urban areas (MEMD, 2015). High
poverty levels contribute to repayment capacity
barriers, limited consumer awareness of available
energy access products, and restricted negotiating
capacity to improve consumer protections.

2. Uganda has a refugee population of more than
1.3 million people who face unique energy ac-
cess challenges. Uganda hosts the largest refugee
population of any country in Africa and the third
largest in the world (World Bank, 2017). Uganda
has relatively progressive refugee laws — refugees
are able to work and access social services and
have freedom of movement yet despite these fac-
tors, refugees face energy access barriers related
to high rates of poverty, limited access to credit,
and language barriers.



3. There is relatively low willingness to pay for
electricity access solutions compared to the
price point of these solutions. There is a relative-
ly high level of access to mobile money in Ugan-
da; 43 percent of the population has access to
mobile money and 26 percent of the population
currently uses it (Scott, 2016). Despite this access,
a willingness-to-pay analysis found that Ugandan
customers are only willing to pay an average of
USD 2.50 per month for energy. In high-poverty
Northern Uganda, this value is even lower at just
USD 1.04 per month*. Based on the price point
of the lowest PAYG solar home system at pres-
ent, the market penetration given those willing-
ness-to-pay averages would be just 15 percent
(UOMA, 2019).

4. There is an inconsistent application of VAT and
tariff policy. Solar products and mini-grids are
VAT and tariff exempted, but product parts and
spare parts are charged tariffs, so establishing an
enterprise to assemble and then distribute prod-
ucts within Uganda is difficult (OCA, 2018).

5. Low consumer awareness of and trust in de-
centralized electricity access solutions. Less
than 50 percent of rural Ugandans surveyed re-
ported knowing where to buy an off-grid solar
product and those that are aware of off-grid prod-
ucts often mistrust the quality of these products
(ODI, GOGLA, Practical Action, Solar Aid, 2016).

6. Lack of consumer protection. One source esti-
mated that 60 percent of portable solar lanterns
in Uganda are low quality, only 15 percent of re-
tailers offer warranties for off-grid products, and
only 6 percent offer after sale services including
maintenance and training* (ODI, GOGLA, Prac-
tical Action, Solar Aid, 2016). Current willingness
to pay may be influenced by low trust in quality of
products sold.

% Adjusted annual net national income per capita is USD 427.9 or USD 35.7/
month, so a willingness-to-pay USD 2.50/month represents 7 percent of
monthly income (World Bank DataBank, 2019).

0 The market has expanded rapidly in recent years, so the current figure may
be higher in 2019 than when this analysis was completed in 2016.

PATHWAYS TO INCREASE ACCESS

Despite significant ambition on the part of the
Ugandan government, and considerable promise
for electricity access growth due to government
commitments, relatively widespread access to mo-
bile money, and a diverse range of private sector
actors engaged in the space, there is more prog-
ress to be made to scale up electricity access in
Uganda. Increased investment is needed in stand-
alone solar home systems, mini-grid technologies,
and in transmission and distribution construction to

expand on-grid access in accessible regions.

Taking the Pulse 2019 projects that in an SDG7 sce-
nario, grid access will reach approximately 47 per-
cent of households, stand-alone solar 52 percent,
and mini-grids less than 1 percent. In this scenario,
stand-alone solar would require cumulative financ-
ing of USD 1.5 billion, in addition to affordability
gap financing of USD 330 million. Mini-grids would
require USD 50 million of financing.

As shown in Figure 3.5, the total estimated financ-
ing need towards stand-alone solar is USD 166 mil-
lion annually between 2019 and 2030, compared to
the USD 33.7 million in finance that flowed to solar
home systems in 2017. Total mini-grid financing re-
quired by 2030 as estimated in the reportis USD 51
million, or USD 4.6 million annually, compared with
USD 1.4 million in mini-grid finance that flowed to
Uganda in 2017. Achieving universal electricity ac-
cess by 2030 will require considerable commitment
from the Ugandan government, public internation-

al partners, and the private sector.

In order to improve the efficacy of electricity fi-
nance, four components of change driven by gov-
ernment policy and shifts to the regulatory environ-
ment are recommended:

e Structure credit that could allow additional cus-
tomers to take on loans in structures including lay-
away payments with trusted community groups to
finance both off-grid solutions and grid connectiv-
ity and utility payment when applicable.

ENERGIZING FINANCE: UNDERSTANDING THE LANDSCAPE 2019



Support an enabling environment for microfinance
and rural financing bodies to drive increased access
to finance while maintaining financial stability and
consumer protection.

Promote PAYG solutions and explore reduction
of government taxation on mobile money trans-
actions to allow the solution to reach full poten-
tial and drive increased uptake by retailers and
financial institutions.

Ensure that the VAT and tariff regime in Uganda is
incentivizing solar product and mini-grid assembly.

Evaluate additional funding to UECCC, which
could enhance the power connection loan facili-
ty, technical assistance for power producers, the
working capital facility, and risk guarantees for solar
companies to drive both grid connectivity and off-
grid solutions.

e Establish additional downstream finance, in par-

ticular trade finance and working capital, to help
ensure that retailers can pay for sufficient stocks
of solar home systems and mini-grid components
to drive demand and meet distribution needs.

Continue to drive the mini-grid policy framework
to guide the regulatory treatment of mini-grids,
establish best practices for mini-grid technical
requirements, and develop business models for
connection to the national grid (UOMA, 2019).

Increase familiarity among banks with PAYG pay-
ment mechanisms and the use of cases of the
business model which could increase use of mo-
bile payments in electricity access financing and
facilitate off-grid and mini-grid solutions when
the cost of upfront systems is prohibitive for
many customers.

Improve quality testing of private sector solu-

To further improve electricity access finance in Ugan- tions to Lighting Global Quality Standards across

da, the following recommendations aim to drive pri- elements of advertising, durability, and commit-

vate sector engagement in solutions:

Annual Financing Gaps for Stand-Alone Solar and Mini-Grid Solutions in Uganda (USD Million)

ment to warranty to increase consumer confi-
dence in electricity access products in the market
and shift willingness-to-pay for such products.
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COUNTRY CONTEXT

The archipelagic country of the Philippines consists

of over 7,600 islands with a population of about
107 million people as of 2018. The island nation is
one of the fastest-growing economies in Southeast
Asia and is the third largest economy in the region
after Indonesia and Thailand.

Despite 6 percent annual economic growth over
the past five years, the country is still only ranked
94th globally for “quality of electricity supply” and
98th for "electrification rate” (WB, 2017).

The Philippines can be divided into two regions —
the "high electrified regions” with an electrification
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rate above the national average of 90 percent (the
island grouping of Luzon and Visayas) and the “low
electrified region” with an average of 74 percent
electrification (the islands of Mindanao). The Gov-
ernment of the Philippines has set an ambitious tar-
get of achieving 100 percent electrification by 2020
under its 2016 — 2030 energy plan (DOE 2016).

76 percent of the electricity generated in the Phil-
ippines in 2018 came from fossil fuels: 52 percent

Annual Electricity Generation from Different Sources (GWh)
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from coal, 21 percent from natural gas, and 3 per-
cent from oil. Coal fired generation has more than
tripled since 2003, with almost SMW of new coal
projects committed in 2019 alone (IEEFA, 2019).

On the other hand, renewable energy generation
has remained stagnant for the last 15 years, ac-
counting for only 23 percent of the total energy
supply mix, primarily driven by geothermal (10 per-
cent) and hydroelectric (9 percent) energy.
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Sources of Finance for Electricity in the Philippines, 2013-2017 (USD Million)
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FINANCING AND POLICY LANDSCAPE
Financing for electricity projects in Philippines has suf-
fered a significant setback in 2017, falling from USD
4.1 billion in 2015-16 to USD 1.4 billion in 2017. This
decrease in financing was seen across all sources of
finance but especially from domestic actors and the
private sector, which have previously been the main
sources of finance for electricity projects (Figure 4.3).
For instance, financing from domestic corporations,
project developers and commercial banks fell by
more than half to USD 1.1 billion compared to USD
2.4 billion in 2015-16.

Most of the finance tracked in the Philippines since
2013 has supported grid-connected, fossil fuel projects
(see Fig. 4.4). But the Philippines’ historically high de-
pendence on fossil fuels witnessed a significant slow-
down in 2017 as investments in coal plants declined by
60 percent — from USD 2.8 billion in 2015-16 to USD
1.1 billion in 2017. However, this was not accompanied
by a corresponding increase in renewable energy in-
vestments, which also declined from USD 1.2 billion in
2015-16 to 0.2 billion in 2017. In particular, the market
of utility-scale solar PV was thriving in 2015-16, with

. INTERNATIONAL - PUBLIC

. INTERNATIONAL - PRIVATE

. DOMESTIC - PUBLIC

. DOMESTIC - PRIVATE

more than USD 800 million per year tracked, largely
from domestic private sector companies, became al-
most non-existent in 2017 (see figure 2.9).

Further, existing grid infrastructure failed to reach
populations of the smaller and more remote is-
lands, offering a window of opportunity for off-grid
solar solutions. But investment in off-grid solutions
has also remained lackluster, with USD 3 million
in stand-alone home systems and no investment
tracked for mini-grids in 2017.

Several programs and policies from the Depart-
ment of Energy (DOE) were instrumental in in-
creasing electricity access from 60 percent to 90
percent in the regions of Luzon and Visayas over
the 1990-2017 period, and focused primarily on
five key areas:

Phased extension of the grid: Extension efforts
started from the unelectrified barangays (a Filipino
term for village or district) and expanded to the si-
tios (typically a rural location far from the center of
the barangay).



Figure 4.4

Finance for Electricity in the Philippines by Technology Type, 2013-2017 (USD Million)
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A negligible amount of finance for mini and off-grid solutions (~0.001%) was tracked, but it is not shown in the graph.

e Between 2011 and 2017, The Barangay Line
Enhancement Program (BLEP) brought grid
connection to around 900 barangays that were
previously energized by unsustainable off-grid
solutions such as diesel generators or solar home
systems, at a total cost of USD 62 million (PHP
3.2 billion) (DOE, 2018).

* The Sitio Electrification Program helped to ener-
gize more than 32,600 sitios, corresponding to
half a million consumers from 2011 to 2016 with
a total project cost of USD 390 million (PHP 20
billion) (DOE, 2018).

Electricity distribution to the remaining house-
holds: After the successful extension of the grid to
unserved areas, the DOE shifted its focus toward
distribution to individual unelectrified households.
The National Intensification of Household Electri-
fication (NIHE) program promoted the installation
of house wiring by providing grants and technical
assistance to approximately 300,000 households
(DOE, 2016b).

Decentralized electricity generation: In areas where
grid extension was not feasible, the DOE introduced
policies and programs to allow decentralized genera-
tion using diesel-based generators or small hydro. At
the time of writing, the focus has moved to deploying
off-grid solar solutions to electrify households.

An example of programming to address this priority
is the Access to Sustainable Energy program (ASEP)
which will run from 2016 to 2020 and cost USD 94
million (PHP 4.9 Billion). This aims to provide basic
electricity services to poor and remote households
through solar mainstreaming and deploying mini-
grids using pre-paid meters, and has a target electrifi-
cation rate of at least 100,000 households using solar
home systems.

Policy reforms: Despite achieving only modest
results in directly increasing renewable energy
adoption, the Renewable Energy Policy Act of 2008
paved the way for the introduction of renewable
energy technologies such as wind and solar, which
in 2018 corresponded to 2 percent and 4 percent

ENERGIZING FINANCE: UNDERSTANDING THE LANDSCAPE 2019



of new annual installations respectively, growing
from 0.2 percent cumulatively in 2013.

To support the commercialization of renewable en-
ergy technologies and the removal of market bar-
riers, the USD 43 million program Development
of Renewable Energy Applications Mainstreaming
and Market Sustainability (DREAMS) was launched
in 2016. Funded by the GEF, UNDP, DOE and other
local public and private actors, DREAMS is com-
prised of three components: i) technical assistance
to the DOE to implement sector reforms; ii) an in-
vestment fund supporting the Philippines’ renew-
able energy programs; and iii) co-financing of inno-
vative solutions and business models to promote
electricity access in remote areas (GlZ, 2017).

Private sector and foreign entities: A number of re-
forms have been enacted to modernize the electric-
ity sector and stimulate private sector participation.
These include unbundling electricity monopolies (i.e.
dividing generation, transmission and distribution
services firms into separate entities) and creating
electricity exchanges. In addition, the Qualified Third
Party (QTP) scheme allows private sector electricity
companies to service remote areas with mini-grids,
wherever the franchised utility is unable to connect
local households to the grid.

KEY CHALLENGES

Despite the stated goal to increase electricity ac-
cess to 100 percent by 2020, progress in certain
regions (for example Mindanao, 26 percent unelec-
trified) remains insufficient. Several major barriers in
these regions continue to frustrate progress toward
full electrification:

Geography and grid inaccessibility in the smaller
islands: As an archipelago of over 7,600 islands, the
Philippines has not been able to service its smaller
and more remote islands and populations through
existing grid infrastructure.

Affordability: Because 21.6 percent of the popu-
lation lives below the national poverty line, affect-

ing more than 35 percent in the Mindanao region
(ADB, 2018a/b), and because the average cost of
electricity in the region is amongst the highest in
Asia, affordability is a crucial issue.

Bureaucratic procedures and slow implementation:
Weak implementation and slow regulatory clear-
ances for rooftop solar projects have discouraged
companies and investors from entering the seg-
ment. For example, the application process for net
metering connections can take up to nine months
in some distribution areas. Further, the requirement
for arguably unnecessary distribution studies?,
adds time and cost to the connection process, ren-
dering some projects unviable (IEEFA, 2018).

Lack of financing options for solar rooftop: Com-
pared with other countries in the region, the Phil-
ippines’ financial sector is less equipped to finance
small, distributed rooftop solar projects. As banks in
the Philippines tend to focus on larger projects (1-
50 MW), homeowners have instead borrowed using
high-interest home equity loans (backed by their real
property as collateral) to finance the installation of
solar home systems. However, the combination of
minimum loan values is often too high relative to in-
stallation and system costs, and loan tenors are often
too short, making these instruments inappropriate
(IEEFA, 2018).

PATHWAYS TO INCREASE ACCESS

Bringing solar power to the more remote areas:
The Philippines relies heavily on imported and sub-
sidized diesel for electricity generation. But dis-
tributed solar, with and without storage, has now
reached parity with, or is even cheaper than, elec-
tricity from diesel gensets (IEEFA, 2019).

Adopting solar with storage/hybrid generation has
the potential to provide reliable, sustainable and
affordable electricity to remote areas. This requires

# A Distribution Impact Study (DIS) is required to asses impacts of sys-
tems up to 100 KWp being connected. A Distribution Asset Study (DAS)
determines the distribution assets required and their associated costs to
accommodate a net metering connection. Such studies can be replaced by
predefined standards.



innovative financial products and associated capac-
ity building, while refining and scaling successfully
piloted mechanisms such as PAYG. Tailored debt
products with longer tenors and lower interest rates
may help cover upfront costs and sustain wider
adoption of distributed solar.

Phase out diesel subsidies: Progressive hybridiza-
tion of existing generation plants with renewable
energy and the subsequent reduction of imported
diesel could avoid USD 200 million per year in die-
sel subsidies (IEEFA, 2019).

Islamic finance: In some areas such as the Muslim
majority region of Mindanao, Islamic finance can
become an additional avenue for financing distrib-
uted solar products. One example of an Islamic
investment modality that could be utilized is the
Al-ljarah Muntahia Bittamleek, a form of asset fi-
nance whereby a property is leased by a bank to its
client and at the end of the lease period, the lessee
becomes the property owner. This could be test-
ed for the financing of standardized solar systems,

but there is currently only one bank* authorized
to issue this product in the Philippines, although a
pending senate bill may soon open Islamic financ-
ing opportunities to other banks (UNDP, 2019).

Improved policy support: The Philippines needs
stronger policy support for distributed solar and hy-
brid systems. Introducing guidelines and standards
for approving new installations and establishing a
dedicated agency to fast-track approval processes
could facilitate increased deployment.

Adjust electricity tariffs: The existing electricity
tariff structure allows utilities to pass through the
fluctuating costs of imported fossil fuels and foreign
exchange rates directly to ratepayers. This creates
an uneven playing field among competing energy
providers and reduces risk for utilities, disincentiv-
izing them from transitioning to cheaper renewable
energy technologies (IEEFA, 2019).

2 Al-Amanah Islamic Bank, owned by the Development Bank of the Phil-
ippines.
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Finance for residential clean cooking access de-
creased to USD 32 million in 2017 — down 73 per-
cent from the 2015-16 estimated annual average
of USD 117 million*3. Considering the historically

low levels of clean cooking finance, these decreas-

# A welcome addition of clean cooking finance data provided by the
World Bank Group allowed for an update of annual average figures for
2013-14 and 2015-16. As such, the annual average figures for the years
2013-2016 in this report differ from those previously published.

es of approximately 24 percent and 73 percent from
the annual average commitments tracked in 2013-
14 (USD 42 million) and 2015-16 (USD 117 million)
respectively are alarming.

After several years of negligible financing efforts, the
USD 4.4 billion in annual investment estimated in

2014 as required to achieve universal access to clean




Finance for Clean Cooking Access in 2017
Committed in 2017 in High-Impact Countries (USD Million)
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Sources of Finance for Residential Clean Cooking (USD Million)
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Note: Averages over 2013-2014 and 2015-2016 periods.

cooking solutions worldwide by 2030 is now sub-
stantially higher and the level of financing tracked

FINANCE TRACKED in the HICs demonstrates a continued and serious
FOR CLEAN COOKING gap in financing for this important development
SOLUTIONS IN THE sector.* These major shortfalls in annual finance

20 HICS DECREASED intensify the urgency to expand funding for clean

cooking as soon as possible.
FROM PRECEDING

YEARS, REMAINING It is important to highlight four methodological
DRAMATICALLY BELOW considerations related to the figures reported in
ANNUAL INVESTMENT this year's analysis.

REQUIREMENTS TO

First, significant and recent work from the World
DELIVER CLEAN COOKING

Bank Group has provided new transaction data illu-

SOLUTIONS TO 3 BILLION minating the Bank's commitments to clean cooking
PEOPLE AND HINDERING finance since 2010. This new compilation of data is
THE INTERNATIONAL warmly welcomed and has allowed for an update

of figures previously published for the 2013-14
and 2015-16 reporting periods. As such, the his-

COMMUNITY’S CHANCES

OF MEETING SDG7. torical figures referenced in this year's analysis dif-

fer from those published in previous editions of this

_ # See the Understanding the Landscape 2017 report for a more detailed
analysis of the varying estimates of investment needs for energy access.
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Public Finance Providers for Residential Clean Cooking

$36.3 $10.6

2013-14

2015-16

2017

. BILATERAL DFIS

. EXPORT PROMOTION AGENCIES

@ GOVERNMENT - DOMESTIC

. GOVERNMENT - INTERNATIONAL

. MULTILATERAL DFIS

Note: Public finance provided by domestic governments was not included as it amounted to less than 1 percent for all years.

report. The addition of this new data has increased
the annual averages of financing tracked for clean
cooking in the previous periods, as follows:

® 2013-14: USD 42 million per year (up from the
previously published USD 32 million).

® 2015-16: USD 117 million per year (up from the
previously published USD 30 million).

Second, the tracking methodology has been mod-
ified to expand data coverage for commitments
in LPG-based cooking solutions. This allowed the
report to identify an additional USD 27 million of
finance for LPG, potentially raising identified com-
mitments to USD 59 million for the year. However,
while this situation is portrayed visually in the open-
ing summary diagram (Figure 5.1), this financing is
excluded from the topline figure of USD 32 million
and the rest of the chapter, due to limitations in data
granularity (more details are provided in Box 5).

Third, a notable development in this year’s analysis
is the inclusion of carbon finance transactions for

certain clean cooking projects. For methodological
reasons, carbon finance flows were not previously
included. However, the transactions included in this
year's analysis were part of publicly funded pro-
grams that provided a sufficient amount of detail to
be included in the analysis (see Box 6 for a discus-
sion of the role of carbon finance for clean cooking
projects).

Fourth, the analysis of clean cooking finance con-
tinues to be challenged by data and methodolog-
ical complexities. These limitations are indicated
throughout the analysis, so as to ensure the integri-
ty of insights from this year's report. More informa-
tion is presented in Boxes 3-8.

PROVIDERS

2017 was marked by a tremendous decline in in-
ternational public finance, both in terms of quan-
tum and proportion, reaching a new low of USD
10.6 million. It is alarming to observe this scale of
a reduction in public finance, particularly within an
energy access sector that presents multiple and in-
tersectional benefits for global development, which



Private Finance Providers for Residential Clean Cooking
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relies on both concessional and catalytic funding, and
for which the global community has been deepen-
ing its call for urgent action. Given the multiplicity of
challenges that the clean cooking sector faces, and
the potential value of public benefit that may be har-
nessed through its development, the key providers of
public finance — including multilaterals, international
donors, development agencies, and climate funds —
must re-consider their clean cooking strategies.

Multilateral finance in clean cooking decreased by
nearly 100 percent, to approximately USD 5 mil-
lion, as compared to an annual average of USD 101
million in 2015-16. This decrease of USD 96 million
was due to the existence of two large World Bank-fi-
nanced projects in China’s Hebei province: a USD 80
million commitment for the distribution of clean cook-
stoves as part of a wider air quality plan in 2015, and
a USD 64 million commitment for the development
of sustainable biogas production as part of a wider
rural renewable energy project in 2016. Even exclud-
ing these two major transactions, a steep decrease
in multilateral financing for clean cooking over the
five years exists: from an average annual investment
estimated at USD 11 million in 2013-14, to USD 29

@ ANGEL INVESTORS

@ ENTREPRENEURS (OWN CAPITAL)

@ CORPORATES AND PROJECT DEVELOPERS
@ COMMERCIAL BANKS (INCL. MFIS)

@ MPACT INVESTORS

@ PHILANTHROPIC FOUNDATIONS

. COMMERCIAL FINANCE (PE, VC, 1)

million in 2015-16 (excluding the two investments in
China), to just USD 5 million in 2017.

Private finance*® for clean cooking increased in
2017, accounting for 66 percent of all finance
tracked, up from 14 percent in 2013-14 and 8
percent in 2015-16. While an annual average of
USD 6 million of private finance was tracked in
2013-14, 2017 saw approximately USD 21 million.
This was largely driven by an uptick in corporate
equity investments, from levels of USD 2 million
observed in 2013-14 and USD 6 million in 2015-
16, to over USD 13 million in 2017. This trend in-
dicates that, although public finance commitments
decreased in 2017, impact-oriented private foun-
dations and investors continue to demonstrate an
appetite for clean cooking business models and
technologies with high potential for scale, sustain-
ability and impact.

4 The Clean Cooking Alliance (CCA) tracked USD 40 million of investments
into clean cooking companies in 2017 (Clean Cooking Alliance, 2019). This
report only incorporates transactions benefiting companies operating in the
20 HICs, resulting in USD 22.5 million that was included in the analysis.

# The difference between this figure and the number tracked by the Clean
Cooking Alliance’s survey of 40 companies — an important source of data for
this report — is due to the report’s adjusting for HICs only.
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Finance Instruments for Residential Clean Cooking (USD Million)
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Domestic private finance rose to 21 percent of all
tracked commitments, compared with 5 percent
and 1 percent of all commitments tracked in 2013-
14 and 2015-16, respectively. While the majority of
private commitments (68 percent) in 2017 originated
with international providers, funds sourced from do-
mestic providers increased from annual averages of
under USD 2 million in the previous periods, to USD
6.9 million in 2017. This increase was mostly driven
by a domestic corporate equity investment in Kenya.
As in other areas of the analysis, it is anticipated that
domestic private investments in the marketplace
have not been fully captured due to methodological
and data limitations. These are addressed in both
Box 5 on LPG tracking, and in Box 7 on domestic
government-led initiatives.

60 percent of total private finance committed
was provided by commercial financiers, which
includes private equity and venture capital
firms, as well as other investors. This is up from
25 percent of total private finance tracked in 2013-
14. Interestingly, the share of total commitments
provided by angel investors decreased from 10
percent in 2013-14 to 1 percent in 2017, while

$32.0

2017

@ PROJECT DEBT

@ GRANT

@ CARBON FINANCE
@ CORPORATE EQUITY
@ CORPORATE DEBT

BALANCE SHEET FINANCING

that provided by founders and entrepreneurs de-
creased from 5 percent to 1 percent over the same
period. One explanation may be that there were
fewer seed stage clean cooking startups founded
in 2017, and thus angel and sweat equity invest-
ments decreased. Another may be that, given the
increased participation of private equity and ven-
ture capital firms, larger rounds of later stage equi-
ty or growth capital investments reduced the pro-
portion of finance provided by angel and founder
investments.

INSTRUMENTS

The level of equity investments in clean cooking
enterprises doubled. Compared to previous years,
financial commitments were more evenly distribut-
ed across instrument types, which include grants,
corporate debt or equity, balance sheet financing,
and concessional or non-concessional project debt.
Private investment in the form of corporate equity
doubled between the 2015-16 average and 2017,
and was the largest contributor to finance in 2017,
providing 44 percent of tracked commitments.
While most private transactions were sized under
USD 1 million, there were at least two equity in-



Recipients of Finance for Residential Clean Cooking (USD Million)
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Note: Averages over 2013-14 and 2015-16 periods. No data were found in 2017 for Afghanistan, Korea DPR, Myanmar, Korea or Philippines.

vestments sized at more than USD 5 million, and at
least two debt investments sized at more than USD
1 million.

Grants for clean cooking projects continue to
diminish, continuing a trend first observed in
2015-16. While a larger number of grants was
tracked compared to other instrument types (71
grant transactions versus 12 for corporate equity),
they were typically of much smaller size, averaging
USD 0.17 million as opposed to USD 1.16 million
for corporate equity. This suggests that, along with
a decrease in public finance to the sector, there
was also less appetite from philanthropic sourc-
es of funding to provide grants to clean cooking
activities. While it is promising to see greater pri-
vate investment in clean cooking, for a sector that
clearly requires new approaches, technologies, and
business models to be de-risked, the report would
anticipate a much greater volume of grant-based
innovation funding to be deployed.

RECIPIENTS

Sub-Saharan Africa received the majority of clean
cooking finance in 2017, with Kenya receiving
63 percent of total commitments tracked. The
region received 86 percent of total finance tracked
in 2017, up from 31 percent of total commitments
during the 2015-16 period. Kenya's reputation as
a destination for energy access impact investment
in the region was upheld, as the country attracted
over USD 20 million of the USD 32 million of clean
cooking finance tracked in 2017. Other countries
with more significant needs (i.e. with more than 90
percent of the population lacking access to clean fu-
els and technologies) received disproportionately lim-
ited financing. It is critical to note that domestic public
financing programs, such as the large scale initiatives
underway in India and Indonesia, were excluded from
this analysis. The analysis thus underrepresents the
depth of financing available within HICs that have pri-
oritized and made government funding available for

national transitions to clean cooking.
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At the country level, international financiers showed
considerable interest in Kenya, as shown by a USD
2.7 million grant provided to a biomass briquettes
project and a USD 2 million concessional loan from
the World Bank to support the distribution and use
of improved cookstoves (ICS) for displaced per-
sons. Due to these and a handful of other USD 1
million transactions, 67 percent of the finance for
Kenya in 2017 was committed by international ac-
tors. It is interesting to note, however, that the larg-
est investment in the country, of USD 6.7 million,
was provided by domestic investors.

India and Indonesia, with approximately 700
million and 100 million people without access
to clean cooking, respectively, received 7 per-
cent (USD 2.2 million) and 0.3 percent (USD
0.09 million) of tracked financial commitments.
As this analysis excludes domestic government al-
locations for clean cooking, commitments tracked
globally and especially in these two HICs, are dra-
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matically underrepresented. In India, the PAHAL
LPG subsidy scheme is the largest direct benefit
transfer program in the world, having transferred
nearly USD 10 billion of cash subsidies to over
175 million subscribers in India between 2013
and 2017 inclusive (Mittal, Mukherjee, and Gelb,
2017). Similarly, the Pradhan Mantri Ujjwala Yojna
(PMUY) scheme was launched in 2016 with a do-
mestic budget of over USD 1 billion allocated for
providing free LPG connections to Below Poverty
Line (BPL) households in India (Business Standard,
2017). Each of these schemes are outside of the
scope of this analysis.

Similarly, as discussed in last years edition of this re-
port, the Government of Indonesia in 2007 initiated
the largest household cooking energy transition ini-
tiative at the time. By 2015, it had subsidized over 57
million LPG starter kits at a reported total cost of over
USD 1 billion (Thoday et. al., 2018). See Box 7 for more
details about domestic government-led clean cooking



Figure 5.7

Finance for Residential Clean Cooking According to Asset Type
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Note 1: LPG infrastructure and fuel are excluded in these percentages due to data gaps (see boxes 3 and 5). Assets that represent 3 percent or less of total
finance are in included as “Others”. The complete list of assets is: advanced biomass (stoves and fuel), alcohol (stoves and fuel), biogas digesters, electric
(stoves), improved biomass (stoves), LPG stoves (and fuel), market support, natural gas (infra), and solar cooking (stoves).

Note 2: It should be noted that many of the clean cooking transactions tracked include a market support component, such as but not limited to: research
and development of the technology, development of the supply and distribution chains of stoves and fuel, and assistance to local entrepreneurs. While
these are important elements that seek to improve the enabling environment of these technologies, the report is limited in granularity of reported data. Its
analysis tries — when possible - to identify these market support activities specifically; otherwise, these activities are classified according to technology type.

initiatives and the Understanding the Landscape 2018
report for a more comprehensive analysis of Indone-
sia’s clean cooking experience.

SECTORS AND USES

In line with a trend observed in 2015-16, most fi-
nance commitments tracked in 2017 were allocated
to improved biomass cookstoves, representing 46
percent or USD 14 million worth of finance. While
improved biomass stoves and biogas solutions have
each been the leading recipients of clean cooking fi-
nance in previous editions of this report, alcohol-based
solutions eclipsed biogas digesters in 2017 to receive
the second-largest amount of funding, at over USD 6
million received in 2017. This follows more than USD

14 million allocated to improved biomass stoves. Ac-
cording to |EA projections, LPG and biogas solutions
have the potential to provide clean cooking access to
1 billion people by 2030, mostly in urban areas (IEA,
2017). Analysis of the past five years of financing flows
suggests otherwise; namely, that improved biomass
cookstoves will remain an important part of future
cooking energy mixes.

The increase in investment for improved biomass
stoves relative to biogas is likely due to the limited
commitments made by public financiers in 2017.
While biogas digesters represented 16 percent of to-
tal finance committed for clean cooking in 2017, the
USD 5 million that was committed is a sharp decrease

ENERGIZING FINANCE: UNDERSTANDING THE LANDSCAPE 2019



Figure 5.8

Finance for Residential Clean Cooking According to Tiers of Access (USD Million)
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from the annual average of USD 50 million committed
to the technology in 2015-16, which was largely due
to the World's Bank USD 64 million loan to China, and
USD 19 million in 2013-14. As such, the overall de-
crease in commitments for biogas digesters is in line
with the decreases observed in commitments from
multilateral institutions. Still, private philanthropic in-
vestors contributed 34 percent of finance for biogas
digesters in donations, and impact investors commit-
ted 21percent in the form of corporate debt. This shift
towards a greater participation of private funding in
biogas solutions suggests that new innovations may
be increasing the viability of biogas solutions, and
potentially allowing the technology to emerge from
being largely publicly-financed.

Funders and clean cooking companies themselves
are indicating greater interest in supporting fuel- or
energy carrier-based business models. \When outlier
biogas data are excluded, the proportions of finance
tracked for fuel- or energy carrier-based clean cook-
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ing solutions increases from 12 percent in 2013-14,
to 38 percent in 2017. These solutions include LPG-,
advanced biomass-, electric-, and alcohol-based solu-
tions. The beginning of this shift towards fuel- or car
rier-based business models may be due to investors
aiming to capture the deeper commercial opportuni-
ties provided by recurring fuel revenue streams, as op-
posed to product margins on discrete stove sales. Such
targeting may be an outcome of the reduced amount
of both public and concessional financing in the sector,
and the increased participation of private funds.

One striking takeaway from the allocations of both
public and private financing in clean cooking is the lim-
ited amount of funding that has been made available
for technological and commercial R&D. While a range
of solutions in off-grid electricity have flourished as a
result of innovation grants, challenge funds, and accel-
erators financed by both public and philanthropic cap-
ital, much less of this type of funding has been availed
for innovation in clean cooking.



BOX 3

DATA COVERAGE AND GAPS

Data sources. The report’s analysis of the financial
landscape for clean cooking relies on a number of
data sources including: OECD DAC CRS, Clean
Cooking Alliance (CCA), IJ Global, and philanthropic
and impact investors surveys. Apart from the addi-
tional survey data received from new impact investor
contributions, the same data sources were used for
the 2013-14 and 2015-16 analyses.

OECD DAC CRS data: This database continues to be
an important but incomplete source of information
on financing transactions in clean cooking. Project
descriptions in the OECD DAC CRS database are
limited, requiring inferences to be made with mini-
mal project information. Assumptions were used to
determine the eligibility of the listed projects, the
technological categorization of identified projects,
and the portion of finance that enabled residen-
tial (as opposed to non-residential) clean cooking.
Certain transactions, most often publicly financed
development initiatives, seek to achieve multiple
programmatic objectives in addition to clean cook-
ing — such as increasing access to electricity, raising
awareness of climate change, and increasing entre-
preneurial skills. This characteristic of clean cooking
programing increases the difficulty of identifying,
classifying, and reporting on clean cooking activi-
ties, as well as parsing transaction data. Entries with
a clear clean cooking component but no clear cost
breakdown between components were adjusted by

a factor of 2 or more, depending on the number of
project components.

Data gaps. Significant data gaps remain, preventing
the report from presenting a comprehensive analysis
of financial flows in clean cooking initiatives world-

wide.

Country coverage: No data points were found in the
OECD CRS database for activities in Afghanistan,
China, Korea DPR, Myanmar, Nigeria or Philippines.

Market shares and market structure: Country-
level data which disaggregate residential and
non-residential uses of clean cooking are limited.
As mentioned above, assumptions to the report’s
data set were applied based on limited information.
These assumptions are further explained in the
Methodology chapter.

Piped natural gas data: No transaction data were
available to capture finance flows for natural gas in-
frastructure. It is anticipated that these transactions
will make up a significant amount of financing for the
sector in coming years, particularly as cities in India
and other emerging markets continue to build out
piped natural gas (PNG) infrastructure for household
cooking.

LPG data: Comprehensive data on LPG investments
and finance continue to be challenging to capture,
and the approach to identifying financial commit-
ments in this sub-sector continues to be updated
(see Box 5 for more information).
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BOX 5

TRACKING FINANCE FOR
LPG SUPPLY CHAINS

Capturing investments made in LPG supply chains
remains difficult. Comprehensive data coverage
would require in-depth country studies that are out-
side of the scope of this analysis. Tracking of financial
commitments in this sub-sector has been incremen-
tally improved with publicly available international
trade data.

This year’s report features the addition of a data in-
quiry which focused efforts on the imported volumes
of LPG cylinders used for domestic households. Ac-
cording to the Global LPG Partnership (GLPGP), this
data point might reasonably represent 40-60 percent
of total capital expenditure within the LPG sector of
a given market for one year; however, it is important
to keep in mind that this range represents a broad
generalization, and that the figure can vary signifi-
cantly from country to country, and from year to year.
For example, investments made in new terminals or
other major components of supply chain infrastruc-
ture within one particular year may potentially dwarf
the costs of LPG cylinders imported in that same
year. However, when considering aggregate invest-
ments made in LPG market development through-
out low- and middle-income countries and across
multiple year timeframes, as a rule, investments in
LPG cylinders for residential use make up the largest
share of LPG asset investment.

Using the International Trade Centre (ITC)'s data,
the monetary value of imported goods was tracked
using Harmonized System (HS) code 7311: “Con-
tainers of iron or steel, for compressed or liquefied
gas (excluding containers specifically constructed or
equipped for one or more types of transport)” for all
of the HICs. HS 7311 provides an overall category
in which both residential and non-residential equip-
ment is included. A sub-category, 73110010, was
available for China and India, and specifically indi-
cates LPG cylinders imported for domestic use.

Thus, for all other HICs, an approximation was used to
identify the amount of finance flowing to the residen-
tial sector. In order to disaggregate the figures provid-
ed by HS 7311, data were applied from the IEA, which
provides the share of total oil product consumption
attributed to the residential sector. This percentage
was then used as a proxy to be applied to the value
of imported LPG goods and equipment. This allowed
for an estimation of financial commitments made for
LPG-based cooking in the residential sector.

While this approach is an improvement upon previ-
ous years' analysis of finance in the LPG sub-sector,
it has its limitations:

¢ Relying on import data ignores locally produced
or manufactured LPG goods and equipment.

* The methodology assumes that the percentage of
oil products going to the residential sector at a
national level applies to the consumption of LPG,
which is unlikely to be true.
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® Where there were no available |EA data to dis-
aggregate residential final consumption — i.e. for
Afghanistan, Madagascar, and Uganda - the per-
centage of Chinese imports that were residential
is used as a proxy and multiplied by the trade im-
port value of total LPG cylinders. This is likely not
representative of the LPG consumption profile of
these countries.

Including LPG using this method doubles the tracked
committed finance in 2017 to a total of USD 59 mil-
lion. Despite the limited scope of this new approach,
the increase in identified commitments suggests that
a considerable share of clean cooking finance in the
LPG sector continues to be omitted due to data lim-
itations. Implementing these opportunities requires
a combination of refining, bulk fuel storage, bulk fuel
transport, and distribution, refilling, and consumer
appliance development. It also requires substantial
investment from the local government, as well as
general market development support. This analy-
sis is currently unable to capture finance procured
through domestic budget expenditures, and there-
fore lacks an important piece of the clean cooking

finance puzzle.

As mentioned previously, a predominant issue in
tracking finance for the clean cooking sector is the
variety of technologies offering clean solutions, and
the capital required to fund them. Most of the activi-
ties tracked in this chapter have a smaller-scale, com-
munity impact; other solutions, such as LPG, piped
natural gas, biogas, and ethanol, require developers
and financiers to adopt long-term, “industry build-

ing” perspectives. These technology solutions
require considerable infrastructure invest-
ments as well as fully functioning enabling
environments that can absorb multi-million or
billion-dollar investments. The financial and
professional services providers and organiza-
tions supporting these industries, as well as
the sectoral regulatory regimes, are materially
different from those in the rest of the sector,
as is the contribution to countries’ clean cook-
ing access. According to IEA projections, LPG
and biogas solutions have the potential to
provide clean cooking access to 1 billion peo-
ple by 2030, mostly in urban areas (IEA, 2017).

SEforALL will continue to work with the Glob-
al LPG Partnership (GLPGP) and the World
LPG Association (WLPGA) to further improve
the tracking methodology for LPG solutions
for clean cooking access and provide a more
comprehensive overview of the market for fu-
ture iterations of this research.



BOX 6

CARBON FINANCE

Carbon finance has historically been an important
source of financing for clean cooking projects around
the world. Both the official regime, under the UNFC-
CC's Clean Development Mechanism (CDM), as well
as voluntary carbon market schemes, have played
critical roles in providing startup funds to clean cook-
ing projects, as well as raising awareness of clean
cooking as a global issue impacting health, gender,
environment, and poverty. The basic mechanics of a
carbon financed clean cooking project dictate that,
because the project will create emissions reductions
vis-a-vis a baseline carbon intensive scenario, a proj-
ect developer may sell verified Emission Reductions
(i.e. carbon credits) to buyers over a set time period,
and at agreed prices. The number of credits gener-
ated and sold per project depends on the technical,
operational, and commercial details of the project
design, including variables such as what cooking
solution is being used, what volume of the solution
is being distributed, and what the baseline emissions
profile for the project area is. Using approved carbon
accounting methodologies, project developers de-
velop Emissions Reductions Purchase Agreements
(ERPAs) which specify the sale of carbon credits to
buyers, the terms for monitoring, disbursements,
and payments, and so forth.

Unfortunately for this research, a majority of exe-
cuted ERPAs are commercially sensitive documents.

These are commodity sales agreements negotiat-
ed and legally executed by two or more parties,
whose terms are typically not made open to the
public. This makes carbon finance a promising yet
opaque source of data for clean cooking transac-
tions; however, it is one which may be developed
to enhance future data coverage. In future edi-
tions of this report, it may be possible to secure
anonymized data from the main carbon finance
project registries.

In the meantime, applying estimations of carbon pric-
ing based on reported volumes of emission reduc-
tions was considered. This approach provides a wide
and potentially unhelpful range of financing flows. For
example, a project registered in 2017 to increase the
production of biogas from dairy buffaloes in India was
predicted to avoid the emission of 138,796 tons of
CO, per year. With the price of CO, varying between
USD 5 to USD 100 per ton, the implied financial value
would be in the range of USD 0.7-14 million in 2017
per year, and of USD 4 million if using the EU-ETS cur-
rent price of approximately USD 30 per ton of CO,.
Having identified four similar projects from the UNF-
CCC, and using publicly available data only, including
these projects would increase the amount of financing
tracked for clean cooking in 2017 by USD 2.5-51 mil-
lion, depending on the assumed price of carbon con-
tained in the ERPA. Moreover, ERPAs can contain any
number of additional commercial terms that would
make attempts to accurately estimate actual carbon
finance commitments, with incomplete information,
somewhat ambitious.
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BOX 7

DOMESTIC GOVERNMENT-LED
INITIATIVES

Initiatives led and financed by domestic govern-
ments are not captured in the report’s data sources,
representing a key gap in the tracking of finance
committed to improving access to clean cooking
stoves and fuels. In consideration of large subsidy
programs in countries like China, India, and Indone-
sia, this omission creates a large underestimation of
total investment. In an effort to create insight into
the potential scale of domestic investment, this edi-
tion of the report includes a deeper look into the
policies and budgets of each of the HICs.

While assembling these deep dives is challenging,
particularly when dealing with data unavailability
and opacity, three types of government-led initia-
tives were identified:

1. Domestic development programs to provide or
encourage the use of clean cooking solutions.

2. Trade and market-based instruments: reduction
of import duties or of value added tax (VAT) on
clean cookstoves.

3. Market-based instruments: LPG subsidies and
kerosene subsidy phaseouts.

While national governments today still finance domes-
tic development programs to encourage the use of
ICS, these programs were more prevalent in previous
decades. China's National Improved Stove program
in the 1980s was one of the largest of its kind, with
approximately 200 million ICS distributed throughout
the decade (World Bank Group, 2013). Internation-
al initiatives have now taken over the distribution of
cookstoves.*” These programs often increase afford-
ability by distributing ICS either for free or for a small
fee. An example of a more recent program is Nepal's
initiative to install 60,555 ICS in 2016, led by the Min-
istry of Energy, Water Resources and Irrigation’s Alter-
native Energy Promotion Centre (AEPC).

Considering the limited success of these programs
— acceptability of a new cookstove is often stated to
be a problem (IRENA, 2018) — governments seem
to be increasingly turning to market-based price
signals in an attempt to drive end-user incentives
away from traditional cooking methods toward
cleaner technologies. Market-based tools have
been successfully applied to encourage the adop-
tion of cleaner cookstoves; Bangladesh reduced
import duty on ICS by 10 percent in 2016, while
Kenya's import duty the same year decreased from
25 percent to 10 percent (Clean Cooking Alliance,
2018). While, to avoid double counting, the report’s
landscape numbers do not include out-of-market
transfers such as subsidies, these policies are rele-

797 percent of investment for improved biomass stoves committed on av-
erage per year between 2013 and 2017 came from international providers,
in our landscape tracking.



vant to understand domestic governments' efforts in
providing citizens access to clean cooking.

A recurrent domestic initiative is to subsidize LPG,
consistent with the IEA's claim that LPG will be the
primary vehicle — primarily for urban populations —
through which hundreds of millions of people will
access clean cooking technologies and fuels by 2030
(IEA, 2017). India’s LPG subsidy, led by the Ministry
of Petroleum and Natural Gas since 2012, amounts
to an average expenditure of USD 2.8 billion per year
between 2015 and 2018 (India Union Budget, 2019).
Other countries have opted for tax cuts, as in the
case of Kenya in 2016 with the removal of 16 percent
VAT on LPG (Clean Cooking Alliance, 2018a/b).

Simultaneously, a general push exists to phase out
the use of kerosene, as 52 percent of its global
supply is estimated to benefit from subsidies (Mills,
2017). Many of the countries tracked in this report,
including Ethiopia, India, Kenya, and Nigeria have re-
cently worked towards decreasing these subsidies to
replace the fuel. As described in last year’s edition of
this report, Indonesia’s kerosene-to-LPG conversion
program explicitly aimed to replace the use of kero-
sene with LPG, reflected in the policy’s combination
of an LPG subsidy with the phase out of a kerosene
subsidy. This program is an example of a substantial
government expenditure to improve access to clean
cooking; the LPG subsidy cost an average of USD
1.8 billion annually over 2015-16 (SEforALL & CPI,
2018)*. The country is now seeking to increase the
adoption of electric stoves.

The total numbers tracked during this year’s explo-
ration of domestic government programs indicate
that up to USD 4.4 billion was spent in redirecting
finance towards clean cooking in 2017%. Other types
of initiatives such as China's 13th Five-Year Plan for
Biomass Energy Development, which is part of a
long-term and broad program but includes a clear
intention to improve access to clean cooking, were
more difficult to include due to lack of data clarity
(ESCAP, 2016). Challenges exist in both avoiding the
risk of double counting and asserting that these in-
vestments will fully contribute to providing access to
clean cooking. Isolating the clean cooking compo-
nent of a budget is a challenge — for example, one
of India’s LPG subsidy programs includes an income
distribution mechanism, the Direct Benefit Transfer
— and there is no excluding the possibility that these
government-led initiatives are ultimately financed
by external donors or international programs.*® For
these reasons, this additional sum was not included
in the landscape, although it is of interest to under-
stand the tools and policies favored by domestic
governments, as well as the full scale of finance be-
ing committed towards clean cooking.

* While the report characterizes this program as an example of a govern-
ment expenditure on clean cooking, the kerosene subsidy was, in reality, far
greater than the LPG subsidy, indicating a net government savings.

% This number is the sum of finance tracked in our landscape and of LPG
subsidies in India and Indonesia, using data obtained from government bud-
gets. As the methodology does not include subsidies, this number is not
considered as a potential upper bound of financial commitment for clean
cooking access, but is included to indicate the scale of these government-led
measures.

%0 For example, Tanzania’s Biomass Energy Strategy (BEST) is funded by the
European Union (EUEI PDF, 2012).
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COUNTRY CONTEXT

With a population of 201 million people®, Nigeria is
the most populous country in Africa. Just over half of its
citizens — approximately 105 million people - live in ur-
ban areas, making the country one of the most densely

populated on the continent, with an average of 217

51 Statistics in this section are from WPR, 2018 and WB, 2018.

inhabitants per square kilometer. This is set to increase,

as Nigeria's population is growing at an annual rate of
2.6 percent and is urbanizing at a rate of 4.2 percent.

In 2012, Nigeria's gross domestic product (GDP) sur-
passed that of South Africa’s to make it the largest
economy in Africa. With a GDP of USD 397 billion
and gross national income (GNI) per capita of USD
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1,960, Nigeria is considered a lower middle-income
economy (World Bank, 2018).

Nigeria's economic growth has been accompanied by
increases in greenhouse gas (GHG) emissions, with
national emissions increasing 25 percent from 1990
to 2014 (Climate Scorecard, 2019). The majority of
emissions originate within the land-use and forestry
sector (67 percent) and the energy sector (28 percent)
(UNFCCC, 2019). At 3.5 percent, the annual defor-
estation rate is among the highest in the world (FAO,
2019) and is a key driver of climate vulnerability for
rural populations, causing losses in soil fertility, soil
structure, and agricultural yields. Black carbon emit-
ted by the country’s oil and gas industry, as well as the
use of traditional cooking energy solutions, acceler-
ates warming effects while increasing the incidence
of respiratory illness due to indoor air pollution (IAP)
and poor air quality. The total number of deaths at-
tributable to IAP in Nigerian households is the highest
in Africa and the seventh highest in the world. More
than 23,000 children in Nigeria die each year as a re-
sult of respiratory infections caused by the use of solid
fuels for cooking (Clean Cooking Alliance, 2019).

In this context, the Government of Nigeria views
the expansion of renewable energy and modern

2013

. KEROSENE

2015

. OTHER

2010

. wooD

clean cooking solutions as critical to its sustainable
economic development agenda. This ambition is
demonstrated in Nigeria’s Nationally Determined
Contribution (UNFCCC, 2019), which presents an
increase in clean cooking as a key solution to the
challenges of short-lived climate pollutants, social
and gender inclusion, and deforestation. Nigeria‘s
2015 SEforALL Action Agenda targets a transition
of 80 percent of the population to modern cooking
facilities by 2030, while the Government of Nigeria's
Economic Recovery & Growth Plan (2017-2020), per
the Ministry of Budget & National Planning (2017),
includes an interim target to “increase the number
of households transitioning from kerosene to cook-
ing gas (LPG) to 20 percent by 2020” (Federal Re-
public of Nigeria, 2017). As of 2015, 6.41 percent of
Nigerian households depended on LPG as a main
cooking fuel (National Bureau of Statistics, 2015).

FINANCING AND POLICY LANDSCAPE

Only approximately 5 percent of Nigeria’s population
has access to clean fuels and technologies for cook-
ing (World Bank, 2018), leaving approximately 190
million people without access to clean cooking solu-
tions. Given the country’s large and growing pop-
ulation, aggressive deforestation rate, and national
concerns for sustainable development and public
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Challenges in Nigeria's LPG Supply Chain

Production and Supply

¢ Sub-standard products from some supply sources
Product quality specification compliance and monitoring issues

Shipping
Maritime security

Inadequate supply of low-draft vessels
Inefficiencies in shipping operations leading to high unit freight cost
Channel draft restrictions

Jetty occupancy, availability and turnaround times

Receiving Faciliti ;
e Restricted access

Inadequate and unevenly spread receiving terminals
Limited jetty availability — few jetties & low priorities for LPG in terminals

Inefficient/unsafe operations

rail network

Inland Transportation

and Distribution for safety in operations

¢ Inadequate transportation infrastructure, including road network, pipelines, and
¢ Few and mostly sub-standard trucks — limited truck specification and monitoring
¢ Inadequate size and availability of bulk storage facilities

Limited geographic coverage of bottling plants — approximately 300 nationwide,
mainly in the south, with many operating at below breakeven capacity

e Major issues around cylinder availability, ownership, property rights,
and safety responsibilities

el et : Fo functiqning cylinder n.wan.ufacturing plant in country
Accessories gck of cylinder ;tandardlzatlon

¢ High start-up/switching cost for consumers

e Cylinder availability and ownership Issues

e Significant use of second-hand, smuggled, and unsafe cylinders
Retail Outlets & e Fragmentation and lack of control
End Users e Unethical, sub-standard and unsafe operations

Source: Adapted from Nigeria LNG Limited.

health, there is a need to substantially increase the
penetration of clean cooking fuels and technologies.

The domestic cooking landscape in Nigeria is broadly
similar to that of other countries throughout Sub-Sa-
haran Africa, with some key differences. Approximate-
ly 75 percent of household cooking energy is sourced
from solid fuels comprising of firewood, charcoal, and
crop/animal waste (SEforALL, 2016). A breakdown of
the country’s cooking energy mix over the years 2003
to 2015 is provided in Figure 6.1.

Rural households overwhelmingly rely on solid bio-
mass fuels and the use of traditional stoves. How-

ever, several other technologies have made inroads

into the Nigerian market, including biogas digest-
ers, solar cookers, ethanol gel stoves, biomass
gasifiers, and other clean and improved cooking
solutions. These technologies have been piloted in
the context of carbon finance projects, government
initiatives, social enterprises, and international co-

operation programs.

Kerosene has played an important role as a cooking
fuel among urban households, which have largely
been transitioning away from biomass-based solu-
tions (Ozoh, O. et. al.,, 2018). This transition was
initially catalyzed by a national kerosene subsidy,
estimated at a cost of approximately USD 1 billion
in the year 2015 alone (Vanguard, 2016). The sub-



sidy was assessed as having created limited bene-
fits for low-income households (11ISD, 2019) and was
ultimately ended in 2016. Despite the removal of
the subsidy and the corresponding increase in re-
tail prices of kerosene, the fuel persists as a cooking
fuel of choice among low- and middle-income ur-
ban households. A 2018 study of urban households
in one administrative area of Lagos confirmed the
prevalence of fuel-stacking® and further found the
use of kerosene to be more common than that of
either charcoal or LPG. Kerosene usage was found
to be correlated with age, and its prevalence was
suggested to be the result of years of subsidy and
promotion as a clean cooking fuel for low- and mid-
dle-income households (Megbowon et al. 2018).

A second defining characteristic of the Nigerian clean
cooking market is the substantial domestic produc-
tion of LPG that could become a major clean cooking
solution, if made widely available and accessible on
a safe, affordable, and commercially sustainable ba-
sis. Nigeria is one of the largest producers of LPG on
the continent, yet 85 percent of Nigeria’'s annual LPG
production is exported, while domestic per capita
consumption of LPG is exceedingly low. While Ghana
and Senegal have respective levels of residential LPG
consumption per capita at approximately 4.7 kg and
12 kg*?, per capita consumption in Nigeria averages
approximately 1 kg (Nigeria LNG, 2019).

Further, Nigeria’s LPG cooking sector faces unique
challenges in terms of regulation, enforcement of
regulation, and safety. LPG cooking gas stakeholders
cite the application of VAT on domestically produced
LPG as a main reason limiting the affordability of LPG
cooking solutions for domestic households. Applying
VAT to domestic LPG places local production on an
uneven playing field, as imported LPG is both import
duty and VAT exempt (Allafrica, 2018). Table 6.1 pres-
ents an overview of key LPG challenges in Nigeria.

%2 Often households do not transition directly to cleaner cooking alter-
natives, but instead they diversify the number of energy sources used
without necessarily abandoning completely the old ones.

3 Approximatley 50 percent of Ghana's LPG consumption per capita fig-
ure may be attributed to vehicular consumption. Still, this leaves a per
capita consumption roughly double that of Nigeria.

While the sector is deregulated and allows the partic-
ipation of private enterprise, several aspects of a safe
and functioning market that protects consumer inter-
ests remain overlooked. One critical regulatory gap
concerns the cross-filling of LPG cylinders and a relat-
ed lack of cylinder inspection and safety. In markets
that have undergone large cooking gas transitions to
LPG - e.g. Brazil, India, Indonesia - strong regulation
reflecting global best practices has ensured consumer
safety through tight regulation governing the brand-
ing, distribution, recirculation, refilling, inspection,
safety, and maintenance of cylinders. In such markets,
a customer exchanges a branded, empty cylinder for
a filled cylinder that has been inspected and filled by
the corresponding branded LPG marketer®™. Each
branded marketer has responsibility and liability for
this set of functions and obtains the commercial ben-
efits from performing them well.

In Nigeria, cylinder ownership and the marketers’ func-
tions, responsibilities, liabilities, and commercial ben-
efits, are decoupled and fragmented. This has result-
ed in customers owning and refilling LPG cylinders at
independent marketers, and has additionally allowed
for the importation of sub-standard second-hand cylin-
ders (Compcom, 2017). This lack of regulation govern-
ing the retailing of gas, and the safe and accountable
re-circulation of cylinders, poses outsize consumer risk
and is a significant barrier to commercial investment.

Recent years have seen an increase in the diversity of
cooking solutions available to Nigerian households,
as well as a gradual increase in the penetration of
modern solutions. From 2013-2016, at least USD 8
million was transacted to support clean cooking initia-
tives in the country (CPI analysis). Of these financing
flows, approximately 99 percent and 14 percent were
provided by international public financiers in 2013-14
and 2015-16, respectively. 71 percent of financing in
the sector in 2015-16 was provided by international
private financiers. A selection of initiatives in Nigeria’s
clean cooking landscape is provided in Table 6.2.

** Note: Retailers are a distinct entity type in the supply chain from marketers;
they do not perform inspection and filling functions.
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Selection of Private and Public Clean Cooking Initiatives in Nigeria

Carbon project
activities (various)

Several carbon finance cookstove projects have been developed in Nigeria,
including three CDM projects and five programs of activity (PoAs) registered with
the UNFCCC.

The Clean Cooking Alliance (formerly Global Alliance for Clean Cookstoves) has

Clean Cooking funded several pilot and research projects in Nigeria (CCA, 2019). The country
Alliance chapter, the Nigeria Alliance for Clean Cooking, is housed at the International
Centre for Energy, Environment & Development (ICEED, 2019).
Envirofit is a leading manufacturer of clean cookstoves. The company has been
Envirofit distributing its products in Nigeria since 2012 and operates a stoves production
facility in Lagos (Envirofit, 2017).
Green Ene Green Energy Biofuels manufactures and distributes an innovative, smoke-free
Biofuels (GrEgg) cookstove that utilizes an environmentally-friendly fuel gel. GEB has sold more
than 400,000 ethanol gel-based stoves.
The Nigeria LP Gas Association (NLPGA) is the umbrella body for LPG stakehold-
NLPGA ers in the country. It organizes events, shares industry information and resources,
and advocates for the adoption of LPG as a cooking fuel.
Project Gaia is a non-profit dedicated to the deployment of liquid alcohol-based
q q cooking fuels. It has been researching the health benefits of alcohol-based
Project Gaia

cooking solutions in Nigeria since 2003 and has piloted both ethanol- and
methanol-based solutions in the country (Project Gaia, 2019).

National Energy
Sector Support
Programme (GIZ)

Through two phases of the National Energy Support Programme (NESP I: 2013 to
2017; NESP II: 2017 to 2021) GIZ has supported training, development of enabling
environments, and technology pilots in the clean cooking sector.

National Clean
Cooking Scheme

The Federal Ministry of Environment's National Clean Cooking Scheme was
launched to support the production and distribution of clean cooking solutions (GIZ,
2015). However, the scheme has been met with some controversy (Channels, 2015).

UN World Food
Programme

In 2018, WFP deployed more than 7,000 fuel-efficient stoves to displaced families
in Borneo state and has advocated the Nigerian Armed Forces to ensure the
safety of women collecting fuelwood.

National Kerosene
Subsidy

In 2015, the Government of Nigeria spent approximately USD 1 billion on
kerosene subsidies (Vanguard, 2016). The benefit of the subsidies for low-income
households has been questioned.




Providers of Finance for Clean Cooking in Nigeria (USD Million)
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A majority of finance for clean cooking solutions
over the years 2013 to 2017 inclusive was provided
by international public financiers. One transaction
in particular, an approximately USD 6 million invest-
ment made in LPG in 2013, has carried the majority
of clean cooking financing in the country since. As
mentioned above, in the years 2015-16, the major-
ity of finance in Nigeria's clean cooking sector was
provided by private, international financiers; at least
three transactions sized at over USD 200,000 each
were executed to support the deployment of alco-
hol- and advanced biomass-based solutions.

Financial flows tracked for inclusion in the 2017 da-
tabase are all but non-existent, with the exception of
two small, grant-funded R&D projects. It is likely that
such a sharp reduction in funding is indicative of a
gap in transaction data — particularly with regards to
the amount of domestic and private LPG investment

that is likely ongoing in the country.
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KEY FINANCING CHALLENGES

Despite the unique nature of the Nigerian urban
clean cooking environment, the country shares mul-
tiple challenges to increasing clean cooking invest-
ments with other markets in Sub-Saharan Africa,
particularly in regard to the use of kerosene and the
technical potential of LPG. The business models and
commercial viability of clean and advanced cook-
ing stoves, absent subsidies or the adoption of new
cooking fuels, remain questionable. This is particu-
larly the case in rural areas, where solid biomass fu-
els are often free and households have limited ability
and willingness to pay for clean or cleaner cooking
solutions. Retail distribution and consumer adoption
of modern solutions in rural and remote areas is thus
challenging on a commercially sustainable basis,
and presents a key financing challenge for commer-
cial and private investors. In contrast, as discussed
previously, the potential for the proliferation of clean

cooking solutions on a commercial basis may be
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Finance for Clean Cooking in Nigeria, by Sectors (USD Million)
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much higher in urban markets, given existing fuel
expenditures, increasing population sizes, and ser-
viceable population densities.

Specific to LPG, the market, regulatory, and en-
abling environments are not sufficiently developed
to attract commercial investment. The sector faces
key challenges around public perceptions of safety
and hazard, affordability (i.e. LPG as a “rich man's
fuel”), and supply reliability (Clean Cooking Alliance,
2011). Importers and distributors of LPG have voiced
concerns related to the complexity and costs of im-
portation for both fuel and equipment, an uneven
playing field for domestically produced LPG, and
an under-supported market environment that may
be better supported through targeted government
intervention. Specifically, the imposition of VAT on
domestic LPG limits the affordability of LPG cooking
solutions, as does a lack of public support for con-
sumers to finance the purchase of LPG kits.

PATHWAYS TO INCREASE ACCESS
Investments in clean cooking in Nigeria could be sig-
nificantly advanced through publicly financed mar-
ket transformation initiatives. Ensuring the existence
of policy targets which support a range of solutions,
a strengthened enabling environment including
comprehensive regulation and appropriate fiscal in-
centives, increased availability of finance for enter-
prises and consumers, targeted subsidy programs,
and an enhanced consumer awareness campaign
are key components of such a transformation. Con-
sidering the lack of both international and domestic
public finance in Nigeria, a holistic market transfor-
mation package appears to be a needed solution
for catalyzing both investment and action. Specific
opportunities to increase financing for clean cooking
in Nigeria include:

Implement market transformation programs in-
cluding catalytic, smart subsidy programs for



clean and cleaner cooking to achieve government
ambitions. While the Government of Nigeria has
clearly articulated clean cooking policy targets, apart
from its support of the kerosene subsidy, it has yet
to procure sufficient domestic resources to achieve
these targets. Considering the rate of deforestation
in Nigeria, development partners and the Govern-
ment of Nigeria might consider holistic market trans-
formation programs to accelerate market activity. A
key component of such a program would be smart
subsidies that could incentivize the dissemination of
fuel-efficient cooking solutions among urban and ru-
ral communities. Similarly, a demand-side consumer
financing subsidy, such as that seen in India’s LPG
sector, could ease the financial burden precluding
low-income households from adopting modern
cooking solutions. An RBF mechanism is one way
that hard-to-reach segments can be served on a
commercial basis, and can also be applied more
broadly as a general market acceleration instrument.
For disadvantaged and climate vulnerable commu-
nities — i.e. those in highly remote and acutely pov-
erty-stricken areas — government and international
partners might consider fully or majority subsidized
approaches.

Explore and prepare a modern clean cooking fu-
els investment opportunity. Given the potential
to develop local supply chains for sustainable and
advanced bioenergy-based cooking fuels — i.e. bio-
mass pellets, alcohol-based fuels, and others — the
development of an actionable, modern, and clean
cooking fuels roadmap should be considered. Such
a strategy exercise might include elements of land-
scape assessment, enabling environment reform,
and the visible piloting of novel technologies and
models. As an example, in the case of liquid alco-

hol-based cooking, a study of the large-scale com-
mercial implementation by KOKO Networks and
Vivo Energy in Kenya could inform the implementa-
tion of similar approaches in Nigeria, as well as high-
light the policy and regulatory reforms that would be
required to catalyze private investment in this mod-
ern fuel opportunity. In Tanzania, UNIDO is imple-
menting a liquid ethanol-based clean cooking mar-
ket acceleration initiative targeting the development
of a sustainable supply chain and the dissemination
of 500,000 stoves over the next five years.

Adopt best practices in the LPG cooking market
transformation, level the playing field for domes-
tic LPG, and urgently tighten regulations for cyl-
inder recirculation, cylinder branding and owner-
ship, and safety responsibility. Within the context
of accelerating LPG-based cooking in households,
the Government of Nigeria should seek to adopt,
implement, and enforce global best practices in
market transformation. Key issues to be addressed
in Nigeria include changing consumer perceptions
of safety and affordability, ensuring stability and reli-
ability of supply, and ensuring the implementation of
a safe and sustainable model for cylinder recircula-
tion. Market accelerants, drawing from experiences
in India and Indonesia, might include the provision
of direct cash transfers for the purchase of LPG kits
(i.e. cylinders, hosing, and stoves) as well as the sub-
sidization of lower-income households to use LPG as
a cooking fuel. Reform of LPG market rules, includ-
ing the removal of VAT for domestic LPG, as well as
fiscal incentives along the supply chain, enhanced
storage and transport infrastructure, and stream-
lined importation procedures for private enterprises,
would additionally encourage investment and the
proliferation of LPG solutions.
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COUNTRY CONTEXT

Nepal is one of the least developed nations in the
world, with more than 81 percent of the population
living in rural areas, and 25.2 percent living below
the national poverty line (World Bank 2018; ADB
2018). Nepal ranks 109th in the world in terms of

CO2 emissions, however, its per capita emissions are

growing at the fastest rate in South Asia, increasing

5.8 percent per annum between 1990 and 2017
compared to a global annual average of 0.9 percent
over the same period (Global Carbon Atlas, 2018).

The majority of Nepal’s emissions originate from
the agricultural sector (50.1 percent), followed by
energy (30 percent), and then land-use change and
forestry (15 percent) (USAID, 2019). Approximately




77 percent of Nepal’s energy is supplied by tradi-
tional biomass, including fuelwood, animal dung,
and residues, largely to meet residential demands
for cooking energy (Government of Nepal, 2017).
This reliance on traditional biomass for cooking
contributes to an estimated 8,700 deaths per year,
as a result of exposure to IAP (WHO, 2016).

The Government of Nepal is committed to increas-
ing renewable energy production and moving to a
low-carbon development pathway. In October 2018,
Nepal announced 2018-2028 as the “Energy De-
cade,” emphasizing the development and expan-
sion of renewable energy. The Government's energy
ambitions include clear targets for a range of solu-
tions to achieve universal access to clean cooking.

As part of Nepal's participation in the SEforALL
partnership, the Government of Nepal has commit-
ted to achieving the goal of Clean Cooking Solu-
tions for All (CCS4All) by 2022. This includes replac-
ing all traditional biomass cookstoves with clean
cooking solutions (CCS) rated as Tier 3 and above®
by 2030 (AEPC, 2018a). Among other clean ener-
gy targets, the National Rural and Renewable En-
ergy Programme (NRREP) has set targets to install
475,000 ICS and 131,200 biogas digesters, while
Nepal's first Nationally Determined Contribution
(NDC) indicates a target to “equip every household
in rural areas with smokeless (improved) cooking
stoves (ICS) by 2030” (UNFCCC, 2016).

The Ministry of Population and Environment’s 2017
Biomass Energy Strategy is similarly aligned, and
provides additional detail, pledging to make Nepal
free from IAP by 2022, and to ensure the availability
of modern clean energy in all households using sol-
id biomass energy by 2030 (Government of Nepal,
2017). The Biomass Energy Strategy further spec-
ifies targets of promoting 3 million ICS, installing
600,000 biogas digesters, and increasing the annu-
al production of biomass briquettes and pellets to
20,000 metric tons.

% As per the MTF.

FINANCING AND POLICY LANDSCAPE
Nepal’s positioning in the Himalayas provides a diffi-
cult physical context for ensuring universal access to
modern energy services. It is estimated that only 28
percent of the population has access to clean fuels
and technologies for cooking (World Bank, 2018).

As seen in other developing regions, Nepal’s cooking
energy mix is largely defined along urban, peri-urban,
and rural domains. Urban and peri-urban areas have a
greater penetration of LPG solutions (78 percent), while
rural areas are predominantly dependent on the use
of traditional biomass (63 percent) (World Bank, 2017).

Nepal has a long history with clean cooking initiatives,
dating back to the 1950s. A majority of cookstove in-
terventions in the country have focused on improved
mud and metallic stoves, as well as biogas digest-
ers, produced and installed domestically. There has
been comparatively less experience with mass man-
ufactured and branded clean cookstoves. However,
the national government is well versed in the range
of clean cooking solutions available for households,
which is likely the result of strong cooperation and im-
plementation efforts in the clean cooking sector over
the past three decades, as evidenced by specific tar-
gets for clean cooking in various national strategies,
plans, and initiatives that detail a variety of technolog-
ical approaches for clean cooking.

The Alternative Energy Promotion Centre (AEPC®), un-
der the Ministry of Energy, Water Resources and Irriga-
tion, is a key actor in clean energy market development
throughout the country. Clean cooking has been a crit-
ical component of vital policies, programs, and strat-
egies informing the work of the AEPC over the years,
such as: the Rural Energy Policy (2006), the NRREP, the
Renewable Energy for Rural Areas program, the Bio-
mass Energy Strategy. Since its inception in 1996, the
AEPC has been successful in supporting the dissem-
ination of more than 1.3 million ICS, 400,000 biogas

plants, and around 600 solar cookers.

% The AEPC is a nodal agency created in 1996 to promote alternative and
renewable energy in Nepal and has prioritized the dissemination of clean
cooking solutions over its lifetime.
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Importantly, the AEPC is the implementing agency of ~ development partner contributions to the Central Re-
the Government of Nepal's Renewable Energy Subsidy  newable Energy Fund (CREF) which has the mandate
Policy®’. The subsidy policy provides details on specific  to provide both subsidies and loans (i.e. through qual-
levels of capital subsidy for a variety of renewable en- ified partner financial institutions) for eligible activities.
ergy technologies and has been designed to further

incentivize both private equity investment as well as  Table 7.1 presents a range of subsidy levels available
lending into the renewable energy sector. The subsidy  for clean cooking fuels and technologies, as stipulated
is financed through both domestic government and by the policy.

Table 7.1

National Subsidies for Clean Cooking per the Renewable Energy Subsidy Policy (lllustrative)

Technology Range of Subsidy (in Rupees) Range of Subsidy (USD-eq)
Domestic biogas 10,000 - 35,000 90318
plants
Domestic 3-pot
hole metallic ICS SULUSERLY s
Institutional
e eallic IS Up to 20,000 181
Domestic 2-pot Up to 4,000 3%

hole gasifier

Note: This table is included for illustrative purposes only; keen readers are encouraged to review additional details in the policy.

Over the years, AEPC has been directly involved in  celerating clean cooking adoption in Nepal. Two of
coordinating projects and programs focused on ac-  these are listed in Table 7.2.

Table 7.2

Selected AEPC Projects and Programs Supported by Development Partners

: : Development . . Clean Cooking
Project/Program Period Partners Involved Project size Component
Rural Energy Financial and technical
Development - assistance enabling the
Programme (REDP) 1996-2011 UNDP, World Bank USD 33 million installation of biogas
- Phases |, II, 11l plants and ICS

National market
development program

T T enabling enterprise
Programme (BSP) - 1997-2012 KW, SNV USD 21 million devel g
Phases Ill, IV, V evelopment an

domestic biogas
digester installations

57 Under this policy, the AEPC is “responsible for providing technical as-
sistance, evaluating subsidy applications forms or documents of different
renewable energy systems and projects, selecting RETs companies for
manufacturing, supply and installation of RE related material and equip-
ment, monitoring installed systems and standardizing equipment and
materials related to RETs.”



Annual Installations of ICS
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As a result of AEPC's support to the sector over the
years, the total number of installations of ICS had
been increasing steadily through 2015, before fall-
ing in 2016, as shown in Figure 7.1. The massive
earthquake that hit Nepal in April 2015 dramatically
impacted intervention efforts as resources were ded-
icated to rehabilitation and recuperation. According
to Safe Access to Fuel and Energy (SAFE)*®, “more
than 75,000 households saw their cooking technolo-
gy damaged or destroyed” (SAFE, 2018). The 2015
earthquake disrupted public investment flows into
the clean cooking sector, as large sums were divert-
ed to humanitarian efforts.

Until 2014, 100 percent (USD 250,000) of clean cook-
ing financing was internationally driven by public or-
ganizations. This amount decreased by half in 2015
as large transfers were made for post-earthquake re-

8 SAFE is led by the SAFE Humanitarian Working Group, which is a consor-
tium of international partners and organizations including FAO, the Clean
Cooking Alliance (formerly, the Global Alliance for Clean Cookstoves), UN-
HCR, UNICEF, WFP, and the Women's Refugee Commission, among others.

2014 2015 2016 2017

habilitation. By 2017, the domestic private sector had
started making inroads into Nepal's clean cooking
market; however, overall investment in the sector has
fallen significantly over the past three to four years.

The Biogas Support Programme (BSP) is one of the
most recognizable features of clean cooking mar-
ket development in Nepal. The program installed
over 200,000 digesters in Nepal between 1992 and
2009, with a total budget of approximately USD 50
million. Key to the program’s success was a com-
bination of policy and regulations, technical and
entrepreneurial support, a clearly defined subsidy
policy, quality control, and ongoing program mon-
itoring. The program demonstrated the success of
a multi-stakeholder approach to market develop-
ment which was then replicated in several countries
throughout Southeast Asia and Africa, championed
by the Dutch development organization SNV. From
a financing perspective, one of the most interesting
aspects of BSP is its use of carbon financing. BSP
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Figure 7.2

Sources of Finance for Clean Cooking in Nepal, 2013-2017 (USD Million)
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registered the first CDM projects in Nepal in 2005
(SNV, 2010). The AEPC now coordinates eight CDM
projects in biogas and micro-hydro sectors which
generated an annual average of USD 2 million in
carbon revenues between 2014 and 2017 (AEPCb,
2018).

KEY FINANCING CHALLENGES

Some of the key challenges to financing clean cook-
ing in Nepal include the country’s highly dispersed
and remote populations; limited abilities to pay;
reliance on traditional bioenergy solutions; and a
rugged landscape, which makes clean cooking op-
erations challenging to implement. As a result, to
date, Nepal has been prioritizing the promotion of
mud and metal improved cookstoves that can be
manufactured by decentralized local artisans. How-
ever, these solutions only meet the criteria for Tier
1 and 2 cooking solutions (i.e. as per the ESMAP
MTF), and are challenging to scale as well as to
quality control.

‘ INTERNATIONAL - PUBLIC

. DOMESTIC - PRIVATE

As domestic biogas digesters have been previous-
ly promoted in Nepal, these have been widely in-
stalled and remain a central focus of clean cooking
planning. However, with many rural families losing
young and productive family members to urban and
foreign employment, livestock rearing has declined,
leading to decreased feedstock for biogas plants
and consequent abandonment of biogas plants in
many areas. This potential lack of promising market
precedents may reduce investor confidence in bio-
gas as a solution.

LPG is imported, contributing to the drain of Nepal's
foreign currency reserve and resulting in acute short-
ages when the import supply is curtailed due to con-
tractual disputes or politically motivated disruptions.
Thus, while an important clean cooking solution
globally, LPG will not be considered a sustainable,
long-term option for a clean cooking transition in
Nepal without systemic changes addressing supply
challenges.



Figure 7.3

Finance for Clean Cooking in Nepal by Technology Type, 2013-2017 (USD Million)
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Finally, although electric-based solutions are ac-
knowledged as having the potential to become a
main cooking solution in urban areas of Nepal, the
huge investment required to strengthen electricity
generation, transmission and distribution systems
means this will take many years to be a reality. In
some communities, grid-based electricity may never
arrive, due to the country’s physical landscape and
low rural population densities. In these communities,
off-grid solar electric cookers may be a technical op-
tion, but one which would likely face affordability
challenges.

Tier 3 and above biomass-based ICS, which also re-
quire processed fuel (pellets and briquettes) have,
until now, mainly been promoted for demonstration
purposes. However, it is likely that they will form a
key component of the country’s strategy going for-
ward. These stoves and processed fuels are mostly
imported from neighboring countries; in order to
ensure the widespread and long-term adoption of

0.01 m

. ADVANCED BIOMASS (STOVES AND FUEL)

. BIOGAS DIGESTERS

. IMPROVED BIOMASS (STOVES)

pellet- and other fuel-based solutions (alcohol), local
fuel value chains would need to be developed.

The promotion of Tier 3 (and higher) cookstoves and
clean cooking fuel-based solutions, including elec-
tric-based solutions, is seen as a transitional strat-
egy to achieve universal clean cooking. However,
deploying these solutions in rural areas will require
a mix of market support mechanisms to overcome
the generic challenges of clean cooking marketplac-
es, and those that are unique to the Nepali environ-
ment, its landscape, dependence on imports, and
limited commercial precedents.

PATHWAYS TO INCREASE ACCESS

Given the demonstrated political will to achieve uni-
versal access to clean cooking in Nepal, investments
in this sector could be dramatically increased through
key enabling actions. These include expanding and
raising awareness of Nepal's developed subsidy re-
gime, creating new programs that build on Nepal’s
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history of public-private partnerships, and promot-
ing the use of modern clean cooking technologies
to serve densifying urban centers.

Specific opportunities to increase financing for clean
cooking in Nepal include:

e Expand subsidies available for clean cooking
technologies and fuels, and raise international
awareness of existing subsidy levels. The Re-
newable Energy Subsidy Policy with support from
the CREF, is a leading market support initiative
that indicates the Government of Nepal’s strong
commitment to clean cooking. Expanding the list
of clean cooking technologies that are covered by
the subsidy policy would broaden the range of ac-
tors that may invest in Nepal's clean cooking sec-
tor, and diversify solutions available in the market.
Moreover, increasing international awareness of
Nepal's well-developed subsidy instrument may
likely mobilize greater foreign direct investment,
as commercial developers and investors learn of
the investment de-risking that may be provided
through domestic government support. As an ex-
ample, Nigeria’s international campaign raising
awareness of its minimum subsidy tender (MST) to
catalyze mini-grid investment was well-received,
resulting in international bids from leading global
mini-grid technology and services providers.

e Build on the history of public-private part-
nerships (PPPs) to access new and innovative
sources of international finance for market de-
velopment programs. Nepal’s experience with
the Netherlands-sponsored biogas support pro-
gram, as well as the current institutional design of
the CREF, demonstrates an extended track record
of PPPs to achieve clean cooking objectives. One
opportunity to increase investment flows into the
domestic clean cooking sector would be to de-
sign new PPPs, harnessing the latest clean cook-
ing technologies and business models, as well
as novel sources and models of energy access
financing which leverage the strength of Nepal’s
institutional environment for renewable energy

dissemination. Like BSP — which was able to cata-
lyze approximately USD 2 million of international
carbon finance into Nepal’s energy sector — new
partnerships and financing modalities may be de-
veloped (e.g. under the NAMA facility or as Green
Climate Fund-backed program) to achieve univer-
sal access to clean cooking.

Expand national storage capacity for bulk stor-
age of LPG. To reduce the effects of seasonal trans-
portation limitations, the Government of Nepal may
consider exploring an expansion of bulk LPG stor-
age facilities. Such strategic reserves would help to
reduce disruptions to local markets and additionally
mitigate against international price volatility.

Explore and prepare the modern clean cook-
ing fuels investment opportunity as well as the
adoption of electric induction stoves. As is the
case in Nigeria (Chapter 6), Nepal could better
prepare its marketplace for the introduction of
the latest technological and business model in-
novations in clean cooking. While Nepal’s clean
cooking sector has experience with artisanal and
domestically produced stoves, it has had com-
paratively less experience with advanced clean
cooking solutions and, particularly, modern fu-
els-based opportunities. Nepal has an annual do-
mestic ethanol production potential of 18 million
liters, which could serve approximately 60,000
households, based on sugarcane feedstock alone
(Silveira and Khatiwada, 2010), and with approx-
imately 2 GW of hydroelectric projects that are
planned, proposed, or under construction, large-
scale urban adoption of induction-based cookers
may present a cost-effective complement to the
subsidization of imported LPG fuel and cylinders.
Targeted support for the introduction and piloting
of these solutions — as well as other modern cook-
ing innovations including the low-cost retail and
distribution of advanced stoves, the use of PAYG
models, and the retailing of advanced biomass
pellet-based stoves — would diversify commercial
activity in the sector and potentially enhance pri-
vate investment flows.
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Women and girls currently bear disproportionate

health, productivity, and employment burdens asso-
ciated with poor energy access and fuel collection
in the developing world. A lack of access to clean
energy sources has severe health consequences—
approximately 3.8 million people globally, mostly
women and girls, die each year from biomass burned
indoors (World Health Organization, 2016). Further-

more, women and girls who spend long periods
of time collecting fuel are exposed to risks of gen-
der-based violence during collection (SAFE, 2019).

Investment in increased access for women and girls
to clean sources of energy can have transformative
benefits for their health and safety and can reduce

drudgery and allow more time for income-generat-



Regional Evolution of Energy Development Aid with a Gender-Equality Objective 2002-2017
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ing activities, including those that support sustainable
energy access solutions for communities (O'Dell et al.,
2015). Investment and policymaking to support wom-
en’s engagement in the energy sector as business
owners and entrepreneurs can also have a transfor-
mative impact on those entrepreneurs and their com-
munities. Support for women engaged in the energy
sector can generate improved returns on investment
as women are more likely to repay loans than men.
Women entrepreneurs also often outperform men in
selling energy products due to their broad networks
and a better understanding of energy needs in their
communities so they can improve reach to rural areas
(SEforALL, UKaid, ENERGIA, 2018).

FINANCIAL AND SOCIAL BARRIERS FOR
WOMEN TO ACCESS ENERGY SERVICES

Women face a host of financial and social barriers to
energy access, including: (i) lack of access to formal
financial institutions; (i) a lack of credit history or col-

lateral; (iii) limited engagement and consideration of

@ SOUTHASIA @ SUB-SAHARAN AFRICA @ AMERICAS @ EUROPE

2012 2013 2014 2015 2016 2017

@ UNSPECIFIED

their needs in the development phase of energy ac-
cess projects; (iv) low engagement as entrepreneurs
in the energy value chain; and (v) limited education
and discriminatory social norms and laws.

When women entrepreneurs seek to develop busi-
ness in solar home systems, mini-grid development,
or energy distribution to financially engage with en-
ergy access solutions, they face higher interest rates,
expectations of collateral for a higher proportion of a
loan, and shorter loan periods than their male coun-
terparts (SEforALL, UKaid, ENERGIA, 2018). Women
entrepreneurs are also likely to face additional barri-
ers due to the legal and regulatory constraints they
typically face, such as national restrictions on open-
ing a bank account without a male family member,
restrictions on ownership of resources under a wom-
an’'s name, and limited access to capital (women are
nearly 20 percent less likely to have borrowed from a
formal financial institution) (Dutta, 2017).
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Evolution of Development Aid with Gender Outcomes as a Percentage of Total Energy Aid
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FINANCING FOR GENDER-FOCUSED
ENERGY ACCESS

In 2017, OECD reported USD 974 million in glob-
al official development assistance (ODA) finance in
the energy sector with gender equality as a policy
objective, a more than ten-fold increase from 2002
when these activities totaled USD 73 million. As
seen in Figure 8.1, the geographic targets of the fi-
nance have shifted over the 15-year period, and in
the last five years, 38 percent of finance to energy
access with a gender equality objective has flowed
to Sub-Saharan Africa, while 24 percent has gone
to South Asia, and 18 percent has been directed to
East Asia and the Pacific.

Energy sector finance with a gender-quality objective
represents only a fraction of the total development
aid directed to the energy sector in the past ten years.
While the total value of gender-related energy sector
development aid flows has increased in this time, the
proportion on total energy sector aid has almost re-
mained unchanged, averaging 6 percent.

However, the small proportion identified in the en-
ergy sector (6 percent) is quite distant from the pro-
portion of development finance targeting gender
equality across all sectors which stood at 38 percent
in 2016-17, the highest level ever recorded (OECD
2019a). This indicates that significant challenges still
persist in defining and measuring precisely the mag-
nitude of development finance for energy access
that has specific outcomes for women.

Gender-focused activities differ widely depending
on the energy sub-sector, and there are instances
where an activity is marked as gender-related but
does not include project documentation of gender
outcomes. Many of the projects with the clearest
connection to gender outcomes have been financed
at concessional conditions through grants or dona-
tions. These projects included an electric generator
for a women'’s center in Ethiopia, a project promot-
ing women in energy-related enterprises in India,
and a project in Burkina Faso to establish an Insti-
tute for Training in Applied Solar Technology which



supports the training of advanced technicians and
engineers, with a minimum threshold of 20 percent
female trainees.

WOMEN AS ENTREPRENEURS IN THE
ENERGY VALUE CHAIN

Because women’s entrepreneurship is a straightfor-
ward gender intervention, a large portion of gender
and energy access efforts include support for wom-
en’s energy enterprises as a key component. Al-
though there are certainly other dimensions of the
gender-energy nexus, women’s energy entrepreneur-
ship is among the most prominent — and best docu-
mented. Supporting women engaged in the energy
sector can generate improved returns on investment,
can increase reach to rural areas, and can increase
reinvestment in communities. The following are two
such efforts that aim to equip female entrepreneurs
with the capacity to develop clean energy businesses
and to access necessary capital to achieve scale:

¢ In Senegal, Energy for Impact has run a wom-
en's economic empowerment program called
Energy Opportunities for Women in Senegal
(EOWS), which develops enterprises run by indi-
vidual women and groups of women, including
groups currently selling solar lamps and ICS. EOWS
implementers have established a credit program
and provide concessionary finance on a leasehold
basis for initial capital for equipment purchases,
and implementation partners guarantee the value
of energy products through a loan guarantee fund
(ENERGIA, 2017).

¢ In Nigeria and Tanzania, Solar Sister works with
over 3,000 women entrepreneurs to provide
training to build technology-driven clean energy
businesses. The organization provides business and
technical training, access to products and services,
marketing support, and ongoing coaching to help
women entrepreneurs in off-grid communities meet
the needs of their customers. Solar Sister entrepre-
neurs have reached more than 1 million people
selling solar lanterns, solar home systems, and cook-
stoves from regional distribution hubs (IEA, 2019).

THE WAY FORWARD

Most of the energy access projects highlighted in
this chapter are relatively limited in scope and target
only portions of women'’s need for energy access fi-
nance. Women are disproportionately impacted by
poor access to energy services yet have significant
capacity to be involved in improving access and driv-
ing the energy value chain in high-impact regions.
Involving women throughout energy access project
implementation, tying finance to demonstrable im-
provements in access for women, and supporting
women's entrepreneurial activities are all ways to im-
prove gender equitable energy access.

Targeted finance to improve energy access for wom-
en will require concerted effort from the international
community to ensure that investments in energy access
overcome barriers including lack of access to formal fi-
nancial institutions, a lack of credit history or collater-
al, and discriminatory social norms and laws. Various
financing approaches can be employed to improve
women'’s ability to access energy including targeted
credit and subsidy solutions (including social assistance
mechanisms), loan guarantees to enable financial pro-
viders to mitigate any greater perceived risk associated
with female customers, and use of mobile payments
to overcome finance access barriers. Social assistance
mechanisms targeting increased energy access for
women can shift public funding support to finance the
initial capital cost of a connection to clean energy or
subsidize ongoing electricity or fuel use.

The following are examples of programs that help
provide a blueprint for targeted finance to improve

energy access for women:

* InIndia, the Self-Employed Women's Association,
with backing from IFC, provides loans to mem-
bers to purchase clean energy products and offers
payment guarantees to diminish perceived risk of
lending to borrowers with limited formal credit
history or collateral (FAO, 2018).

* In Nepal, national policies adopted in 2013 have
targeted women and socially excluded groups
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with subsidies for clean cookstoves and credit
services to increase investment in biogas (World
Bank, 2017).

e The global 2X Challenge, launched by the major
economies’ DFls, aims to mobilize USD 3 billion
towards women’s economic empowerment in de-

veloping countries.

Alongside targeted financing approaches to en-
able women'’s access to energy solutions, gender
audits — with a focus on development of outcome
metrics related to gender-focused energy access
finance — are critical to ensure equity. These audits
serve to ensure that project implementers have a
common understanding of gender equity goals
and knowledge of the relationship between gen-
der, access to energy, access to finance, and pov-
erty. With support from ENERGIA, the Kenyan gov-
ernment performed a gender audit to assess the
gender equality implications of its energy policy
and development goals. This audit contributed to

planning for Kenya's SEforALL Action Agenda as

well as efforts which resulted in funding from the
European Union and Hivos for improved household
cookstove programs in Kenya (Prebble et al., 2017).

Policymakers, non-governmental organizations, and
private sector actors can also drive investment in
energy access targeting women through increased
support for women’s entrepreneurship. This sup-
port can include policymaking to ensure base pay
alongside commission payments for women entre-
preneurs and to ensure employers commit to flexi-
ble working conditions and child care options. The
private sector can engage in this space through
co-design of equipment with female customers and
field testing to ensure that systems meet the energy
access needs of women in practice. Public sector ac-
tors can also engage in targeted partnerships with
the private sector including with mini-, micro-, and
off-grid product manufacturers and with concession-
al finance providers including national development
banks to facilitate capacity building, entrepreneurial
development, and access to financing for women
entrepreneurs (Clean Cooking Alliance, 2019).




when women left the camps in search of firewood
(Clean Cooking Alliance, 2019). Reliance on a lim-
ited supply of fuel can also drive political conflict.

Displaced people within and outside of camps can
encounter significant challenges in financing ener-
gy costs. Financial barriers for displaced people in-
clude limited access to financial institutions, lack of
collateral, and limited legal rights to settle, work,
and own land (UNHCR, 2019a/b).

The Moving Energy Initiative estimates that approx-
imately 5 percent of humanitarian agency spending
is directed to diesel, petrol, and associated mainte-
nance costs, equivalent to USD 1.2 billion in 2017
(Grafham et al., 2018). In the Global Plan of Action
for Sustainable Energy Solutions in Situations of
Displacement, the UN Institute for Training and Re-
search (UNITAR) and partners identify three core
challenges from a funder perspective in financing en-
ergy access targeting the displaced: there is limited
planning for long-term investment in energy access
projects; there is a lack of data on the market and
business models in displacement settings; and there
is a lack of planning for follow-up funding or scale-
up of financing for one-time energy access projects
(UNITAR, 2019). Adopting best practices and more
efficient technologies in the humanitarian sector
(such as replacing diesel with renewable energy gen-
eration in refugee camps), could generate savings of
nearly USD 520 million a year (Grafham et al., 2018).

Energy access finance targeting the displaced is
often challenging to track as many displaced peo-
ple are in host communities or urban centers, and
thus blend in with the local population. This disper-
sal makes it difficult to track their energy expendi-
tures or to disaggregate the components of wider
interventions in energy access targeting displaced
people. Despite significant challenges in financing
energy access for the displaced and in tracking that
finance, projects in this space do exist and these ef-
forts can be instructive for the success of future ven-
tures. These efforts include finance for a large-scale
solar facility, PAYG finance of solar home systems,
and biomass cookstove distribution supported by
employees within a refugee camp, all described in
greater detail below:

¢ A solar facility at Za'atari camp costing EUR
15 million provides electricity and marketable
skills to refugees employed in construction. The
solar facility was finished in 2017 through funding
from the German Government through the KfW
Development Bank and will provide electricity to
80,000 refugees in the camp. The 12.9-megawatt
peak plant was built by Jordanians and 75 Syri-
an refugees living in the camp who developed or
honed solar construction skills (Hashem, 2017).
This type of project can provide large scale ac-
cess, but will not be relevant in many contexts,
including rural camps, where grid-based energy
is not feasible.
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e A social enterprise, BrightLife, operating in
Kiryandongo Refugee Settlement in Uganda,
offers solar home systems to residents via
PAYG financing. BrightlLife received conces-
sional funding from USAID program Power Afri-
ca to de-risk the PAYG financing of solar home
systems and will use it to ensure maintenance
standards and offer employment opportuni-
ties to settlement residents (FINCA, 2019). This
project shows how concessional finance can be
employed to de-risk initial investments and drive
in market-rate private sector capital to increase
total finance flowing to energy access for the dis-
placed (UNITAR, 2019).

A biomass fuel pellet manufacturer, Inyenyeri,
opened a shop in Kigeme refugee camp in
Rwanda in 2016 and offers employment for
residents. The shop opened with support from
the Government of Belgium and the UNHCR
which jointly finance a cash-based assistance pro-
gram. Inyenyeri leases cookstoves, sells fuel pel-
lets, and offers repair and replacement services
to Kigeme residents, has generated 30 jobs with

benefits for Kigeme residents as service
representatives and technicians, and has
served 15,000 customers (Refugee Invest-
ment Network, 2019). Engaging refugee
camp residents in energy access decisions
can improve uptake of the solution and im-
prove outcomes.

At present, energy access finance for the dis-
placed is predominantly dependent on short-
term donor funding, and solutions like those
listed above are relatively rare. Organizations
are beginning to explore innovative models
for financing energy interventions and more
work is needed to research financial instru-
ments, including guarantees; subordinated
debt instruments; climate finance mecha-
nisms, including carbon credits and Renew-
able Energy Credits; and energy cooperative
business models (UNITAR, 2019). Further
engagement will be required on the part
of public entities and the private sector to
engage with these instruments and drive fi-
nance towards this critical population group.
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The progress that India has achieved in recent years>
has shown how private markets, when supported by
policies and ambitious targets, are key to closing the
energy access investment gap that traditional con-
cessional or development finance is unable to fill.

However, not all countries benefit from similar en-

abling environments, with factors like credit risk,

%7 Analyzed in last year's edition of the report.

liquidity and currency risk, small investment ticket
size, due diligence challenges, and political instabil-
ity preventing investors from entering into underde-
veloped energy access markets at scale.

A number of existing business models and financing
mechanisms, when applied to different sectors, tech-
nologies and geographies, have the potential to un-
lock additional private capital for the sector to create




outsized impact. A few such financial solutions, suc-
cessfully piloted or implemented at scale in the off-
grid electricity and clean cooking space, are discussed
below:

Result Based Financing (RBF) is a form of grants,
subsidies and incentives that are provided upon the
achievement of pre-defined results. This mecha-
nism allows public sector actors to act as a facilita-
tor, providing financial incentives and policy support
while the private sector delivers the expected results
(World Bank, 2018b).

While several examples of RBF have been identified
in the electricity sector, application for clean cook-
ing projects is still relatively new. For example, the
World Bank, under its Clean Stove Initiative (CSI),
piloted a RBF program to promote clean cook-
stoves in Indonesia in 2015 and later extended it
to other countries (Bangladesh, China, Kenya, Lao
PDR, Mongolia, and Uganda). Under this program,
the provision of incentives was linked to the number
of certified stoves delivered by the supplier, along
with the verification of their use and performance.
Another example is the Kenya Off-Grid Solar Ac-
cess Project (KOSAP), a USD 15 million® RBF facility
funded by the World Bank, that provides incentives
to private sector companies to sell solar energy and
clean cooking solutions.

Pay-per-service models allow customers to pay for
a specific service, provided by technologies and in-
frastructure that are owned and maintained by the
service providers. While such PAYG financing mod-
els with digital payments are common in the electric-
ity access domain, the concept is now increasingly
being applied to clean cooking. Companies like Ko-
paGas, Envirofit and PayGo Energy allow consumers
to purchase LPG on a ‘pay-as-you-cook’ basis with
mobile money through their GPS-enabled smart
LPG cylinder meters and gas valves.

 This is a credit line of USD 47 million consisting of a debt fund (USD 30 mil-
lion) for installation of solar mini-grids, and RBF (USD 17 million) for suppliers
of solar mini-grids and clean cooking solutions.

In Nairobi, KOKO Networks, co-financed by KfwW
(KfW, 2018), partners with around 700 shops called
‘KOKOpoints,” a network of physical, cloud-con-
nected e-commerce kiosks. KOKOpoints function
like fuel ATMs, allowing consumers to buy a mod-
ern ethanol stove and reusable smart cylinders that
can be docked and refilled at participating kiosks.
These innovative models can help demonstrate the
commercial viability and scalability potential of new
technologies and business models.

Crowdfunding and peer to peer (P2P) platforms
have increasingly been adopted to provide capital
for energy access projects. Philanthropic micro-do-
nations platforms (e.g. GlobalGiving, GoFundMe),
reward crowdfunding (GravityLight, WakaWaka), and
equity crowdfunding offer different avenues for in-
vestors with different risk appetites. A new variant of
crowdfunding is the Initial Coin Offering (ICO) where
individual or institutional investors purchase tokens
(or crypto assets) issued by a company that typically
invests with cryptocurrencies (e.g. Bitcoin) along with
fiat currencies. The ICO landscape is relatively new,
but with better regulations it could offer an alternative
financing method (Crowd Power, 2018).

Peer to peer (P2P) business lending platforms like
TRINE, Lendahand, and Energise Africa, — focused
on the off-grid energy market — also offer increasing
potential in securing funding outside of traditional
financiers. In fact, P2P has witnessed remarkable
growth, increasing from USD 1.2 million in 2016 to
USD 28 million in 2018 (Crowd Power, 2018).

Securitization allows companies to sell future re-
ceivables from customer contracts to different inves-
tors, and use the proceeds to finance the purchase
of equipment from the manufacturers. By bundling
a large number of small contracts together into one
structured investment, securitization creates large
ticket investments to attract private, particularly in-
stitutional, investors. It allows investors with different
risk-return profiles to diversify the perceived risks of
new business models, technologies or developers
with limited or no credit history.
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SolarNow's  Structured Asset Financed Instrument
(SAFI), arranged by SunFunder, is the first syndicated
receivables financing facility in Uganda — extending
credit on solar home systems through a PAYG system.
Since its launch in 2015, it has secured investment
amounting to USD 19 million under three SAFI trans-
actions. There is now a need to explore and expand
similar mechanisms in other geographies to increase

energy access.

Another example is the Solar Securitization for Rwanda
facility being developed by the Development Bank of
Rwanda, which pools solar home system loans into a
tradable asset-backed security. It addresses a key bar-
rier of providing lack of adequate collateral by provid-
ing energy developers and households with access to
lower-cost, long-term, off-balance sheet finance while
enabling institutional investors to access the local solar
loan market. (The Lab, 2019).

Currency Risk Management Instrument: Currency
swaps and hedging instruments enable companies and
investors to lock in long-term finance in local currencies,
making projects more financially attractive by lowering
the cost of capital. Such mechanisms can be useful
for entrepreneurs and investors operating in countries
like Nepal and Uganda, where instability of domestic
currency leads to uncertainty in costs and revenues.

The Currency Exchange Fund (TCX¢") along with MFX
Solutions (MFX) support loans indexed in Ugandan
shillings and Kenyan shillings for off-grid solar compa-
nies like M-Kopa and BBOXX. In early 2019, the UK
Department for International Development (DFID)
invested GBP 31 million in TCX®? to provide currency
hedges for loans and bonds. The African Guarantee
Fund®®, funded by governments and DFls, provides
guarantees to mobilize infrastructure investment in lo-
cal currency and develop financial markets in African

¢ TCX, founded in 2007 by a group of development finance and microfi-
nance institutions, provides currency swaps and forwards with no tenor lim-
itations in 80+ financial markets where such products are not available or
poorly accessible to facilitate local currency financing.

2 This investment is expected to allow TCX to hedge high-impact invest-
ments of more than USD 1.5 billion until 2045 (The Lab 2019b).

3 African Guarantee Fund (AGF) is owned by the Government of Denmark,
Government of Spain and the African Development Bank (AfDB).

economies. As development banks and other investors
increase their lending in local currencies, such currency
risk management strategies need to be evolved and
made cost effective.

Technical Assistance Facilities: The off-grid sector is
characterized by limited information on creditworthi-
ness and attractiveness of investment opportunities,
hindering private investment. Technical assistance facil-
ities can help create an enabling environment to scale
private investment by providing tailored technical and
management expertise, technology transfer, monitor-
ing and verification, implementation of new practices,
and so on.

The Uganda Off-Grid Energy Market Accelerator®
(UOMA), piloted in 2017, helps scaling of off-grid ener-
gy access in Uganda by reducing market barriers. It in-
cludes activities such as market opportunity and credit
risk training to Ugandan banks, and support and guid-
ance to non-bank lenders, and for technology pilots
and business models. Such market acceleration mod-
els are now being adopted in other African nations in-
cluding Ethiopia, Nigeria, and Rwanda (UOMA, 2018).
A similar initiative in the clean cooking sector is the
CCA's Spark+%, a funding and capacity building pro-
gram providing operational, strategic and investment
related advisory support to clean cooking companies.

Most of these instruments rely on some form of conces-
sional capital. However, in 2017, concessional develop-
ment finance flowing to the electricity sector of HICs
in Sub-Saharan Africa stagnated, while in South-East
Asian countries it decreased (see Chapter 2). Given,
these challenging settings, it is important that these in-
novative mechanisms are structured in a way to ensure:
(i) minimum concessionality (ii) a focus mainly on areas
that are underinvested (jii) that they pioneer and test
new business models to establish their commercial via-
bility and (iv) that they are scalable, replicable, and can
eventually phase out the need for concessional capital.

¢ It is implemented by Open Capital Advisors in partnership with the Shell
Foundation, USAID, Power Africa and DFID.

¢ Spark+ has evolved from the CCA’s Spark Fund, an investment-focused
program, which has supported 15 enterprises with USD 4 million in catalytic
grants since 2012.
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LIST OF HICs

This section describes the HICs that were consid-
ered for the report. The list of HICs, both for ac-
cess to electricity and access to clean cooking, is
taken from the 2015 Global Tracking Framework
(IEA and the World Bank, 2015) which was the most
up to date list at the time the 2017 Energizing Fi-
nance report was commissioned, and maintained in

the 2018 and 2019 reports to ensure comparison
across years.

The recently published Tracking SDG7: The Energy
Progress Report 2019 (IEA, World Bank, IRENA, 2019)
has a slightly updated list reflecting countries’ prog-
ress in energy access. The list includes Chad, Mali, and

Zambia, and no longer includes Afghanistan, Philip-




HICs Analyzed in the Report

Percent of Percent of
o0 q q Income Population P‘.’pu'at"m P‘.’P"Iat"’"
Country Electricity ~ Cooking Region level (million) ::2:::0 ::lt:;:autn :::‘Ls':g
electricity solutions

Afghanistan South Asia Low 36 2% 66%

Angola Sub-Saharan | Lower-middle 30 58% 51%
Africa

Bangladesh South Asia Lower-middle 160 12% 81%

Burkina Faso Sub-Saharan Low 19 75% 90%
Africa

China East Asia and | Upper-middle 1386 100% 42%
Pacific

Congo, DR Sub-Saharan Low 81 81% 96%
Africa

Ethiopia Sub-Saharan Low 106 56% 97%
Africa

India South Asia Lower-middle 1339 7% 55%

Indonesia East Asiaand | Lower-middle 265 98% 35%
Pacific

Kenya Sub-Saharan | Lower-middle 50 36% 86%
Africa

Korea, DPR East Asia and Low 51 56% 89%
Pacific

Madagascar Sub-Saharan Low 26 76% 99%
Africa

Malawi Sub-Saharan Low 18 87% 100%
Africa

Mozambique Sub-Saharan Low 29 73% 96%
Africa

Myanmar East Asia and | Lower-middle 53 30% 80%
Pacific

Nepal South Asia Low 28 96% 71%

Niger Sub-Saharan Low 22 80% 98%
Africa

Nigeria Sub-Saharan | Lower-middle 191 46% 93%
Africa

Pakistan South Asia Lower-middle 208 71% 56%

Philippines East Asiaand | Lower-middle 106 7% 56%
Pacific

Sudan Sub-Saharan | Lower-middle 41 44% 56%
Africa

Tanzania Sub-Saharan Low 55 67% 99%
Africa

Uganda Sub-Saharan Low 38 68% 98%
Africa

Vietnam East Asiaand | Lowermiddle 95 100% 33%
Pacific

Yemen Middle East Low 28 21% 37%

and North

Africa

Note: Region and income level are based on World Bank country and lending groups. Population and access levels refer to 2017, based on World Bank
Indicators, except for Uganda which is taken from the Taking the Pulse 2019 report.

@ ENERGIZING FINANCE: UNDERSTANDING THE LANDSCAPE 2019



pines, and Yemen for electricity access. For clean cook-
ing, Ghana has been added, and Nepal removed.

TRACKING METHODOLOGY

This section explains the three-step approach taken
to map commitments intended to increase access to
electricity and to clean cooking solutions across the
20 HICs. The three-step approach (summarized by
Figure A.2) is as follows:

1) Tracking finance for electricity and clean cooking,
with a focus on commitments.

2) Estimating the portion of finance for residential
energy access.

3) Applying the MTF to identify the type of energy
access provided.

STEP 1: TRACKING FINANCE FOR
ENERGY ACCESS FOR ELECTRICTY AND

CLEAN COOKING

Building on the methodology developed by SE-
forALL, CPI and the World Bank in the first edition
of the report, and CPI's Global Landscape of Climate
Finance methodology (CPI, 2017), this mapping ex-
ercise tracks public and private finance commitments
to any project that enhances energy access, including
investments in electricity and clean fuels and technol-
ogies for cooking. These commitments include sup-
port for capacity-building measures as well as for the
development and implementation of policies.

In Chapters 2 and 5 of the report more than 2,100
primary financial transactions are tracked, in addition
to public framework expenditures,®’ such as the de-
velopment of national energy strategies or capaci-
ty-building, committed in the calendar year 2017.%

¢ Commitments represent a firm obligation by the means of Board deci-
sions on investment, closure of a financing contract or similar actions, and
backed by the necessary funds, to provide specified assistance/financing
to a project, recipient country, or any other partner organization. Financial
resources committed record the full amount of expected transfer, irrespec-
tive of the time required for the completion of disbursement. The focus on
commitments rather than disbursements may affect the magnitude of flows,
given that committed amounts are often disbursed over a number of years.
Disbursement information would provide a more accurate picture of the ac-
tual volume of financial resources devoted to addressing climate change in
a given year (which can include commitments from earlier years, as well as
those due to commitments for the current year), but consistent data for dis-
bursements are lacking.

¢ Precisely 2009 finance commitments for electricity and 97 for clean cooking.

This means that the report only collected information
that was available at the project level, disregarding
aggregate (regional or global), unverifiable figures,
and top-down estimates.

The report does not track disbursements and pol-
icy-induced revenue support mechanisms such as
feed-in tariffs, secondary market transactions, or
other public subsidies (except in the case studies).
Feed-in tariffs, for example, pay back investment
costs, so including them would constitute double
counting. Secondary-market transactions, such as
the reselling of stakes, are only tracked if they do not
constitute double counting with other areas of the
data collection.

The report tracks commitments according to the fol-
lowing dimensions:

A) TECHNOLOGIES

Electricity technologies tracked in the report include
electricity generation technologies and the transmis-
sion and distribution network.® Specifically, the fol-
lowing technologies are included, as either electrici-
ty generating or facilitating the final consumption of
electricity:

e Grid-connected electricity generating assets, in-
cluding renewable energy (solar PV, wind, small
and large hydro, biomass and waste, biofuels,
geothermal), fossil fuels (coal, oil, gas), and nuclear
technologies.

e Transmission and distribution networks (including
grid extensions and connections).

¢ Commitments represent a firm obligation by the means of Board decisions
on investment, closure of a financing contract or similar actions, and backed
by the necessary funds, to provide specified assistance/financing to a project,
recipient country, or any other partner organization. Financial resources com-
mitted record the full amount of expected transfer, irrespective of the time re-
quired for the completion of disbursement. The focus on commitments rather
than disbursements may affect the magnitude of flows, given that committed
amounts are often disbursed over a number of years. Disbursement informa-
tion would provide a more accurate picture of the actual volume of financial
resources devoted to addressing climate change in a given year (which can
include commitments from earlier years, as well as those due to commitments
for the current year), but consistent data for disbursements are lacking.

¢ Infrastructure and pipelines for supplying LNG to power generation plants
are excluded.



Methodology Summary

Finance commitments are broken down as follows:

Finance for energy
Financial commitments for specific technologies, assets, and marketing support activities
within the energy sector, providing energy access regardless of the ultimate end user

Energy access Tiers

Finance for

residential

electricity
access

Commitments where the
residential sector is the
ultimate end user

Finance for
electricity

Commitments
supporting all
grid-connected plants,

transmission and
distribution
infrastructures, and
mini-grid and off-grid
solutions

Finance for non-residential
electricity access

. Energy access Tiers
Finance for Y

residential
clean cooking
access

Commitments where the
residential sector is the
ultimate end user

Finance for non-residential
clean cooking access

Terminology in the clean and improved cooking sec-

Finance for
clean cooking

Commitments

supporting clean fuels
and technologies for
cooking, such as
cookstoves, biogas
and LPG

e Mini-grids including renewable energy assets, fossil
fuel assets and hybrid solutions (a mix of renewable  tor is variable. This report considers the following
and fossil fuel energy). technologies and initiatives:

e Off-grid assets including solar (solar home systems, e Stoves and fuels — advanced biomass, alcohol, bio-

solar lanterns) and non-solar technologies.

Energy efficiency investments that support ener
gy conservation and demand reduction, including
building and industry upgrades, smart grids, me-
tering, tariffs, improvements in lighting, appliances
and equipment that increase the quality of electricity
grids and infrastructure.

Market support activities, including capacity build-
ing, technical assistance and institutional support for
energy reforms.

gas, improved biomass, electric, LPG, natural gas.

Fuel infrastructure — investments in clean cooking
fuel infrastructure (LPG, natural gas, and alcohol
cooking technologies) that targeted no more than
two distribution levels away from final end-use.
This includes LPG storage facilities and cylinder
bottling plants.
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B) PROVIDERS

Public sector institutions include:

e Multilateral DFls — includes climate funds and EU

institutions

e Bilateral DFIs — providers of bilateral climate-relat-

ed development investors
* Export credit/promotion agencies

* National DFls — includes public banks and local
public sector providers of debt instruments

e Government domestic — government entities or de-

partments/ministries that do not directly sell energy

e Utilities and state-owned enterprises — ministries
and state-owned institutions that produce and sell

energy
Private sector institutions include:

* Corporate actors and project developers design-
ing, commissioning, operating and maintaining en-
ergy projects, such as private sector utilities, ener-
gy companies and independent power producers

* Commercial financial institutions providing private
debt capital, such as commercial and investment
banks and micro-financial institutions

e Commercial finance, including asset managers
and early-stage investors (private equity, impact
investors, venture capital and infrastructure funds)

* Philanthropic foundations

* Households, i.e. family-level economic entities,
high-net-worth individuals and their intermediar-
ies (for example, family offices investing on their

behalf)

* Entrepreneurs

C) FINANCIAL INSTRUMENTS
The report tracks:

e Grants
e Debt (both concessional and commercial)
e Equity

* Balance sheet financing (i.e. a direct debt or equity
investment by a company or finance institution)

e Other instruments like crowdfunding

The report also tracks guarantees and other risk miti-
gation instruments but does not include them in total
commitments to avoid double counting between, for
example, the face value of full loan guarantees and
loans. Guarantees are only exercised in particular cir-
cumstances, and there might never be any outflow
from the guarantor.

STEP 2: ESTIMATING THE FINANCE
COMMITMENTS FOR RESIDENTIAL

ENERGY ACCESS

Once finance commitments for energy access are
identified, the portion specifically referring to residen-
tial energy access is determined. Unless project-spe-
cific information is available, assumptions are made

at country/technology level, following two steps:

Firstly, adjustments to estimates and commitment
values are made so that only the proportion of val-
ue relating to residential energy access is recog-
nized. More specifically:

e |f part of the capacity of a specific technology in
a country is used for energy exports, the invest-
ment value is discounted by the share of exports.

e The remaining value is then discounted by the
existing share of consumption going to non-res-
idential sectors (commercial, industrial, public
sector). From a methodological standpoint, it
would be preferable to use the marginal con-



The MTF for Measuring Access to Electricity

ATTRIBUTES TIER 1

Capacity
(Power Capacity ratings)

3IW-49W SOW-199 W FLIAVERLAVA 800 W -1999W

16 - 23 hrs 223 hrs

4-14

Day 4 -8hrs
Availability
Evening - “
(Frequency of
disruptions per week)
Reliability

(Duration of
disruptions per week)

22hrs
(if frequency
is<3)

<2hrs

Quality (Voltage problems affect
the use of desired appliances)

Affordability (Cost of a standard
consumption package of 365 kWh/year)

Formality (Bill is paid to the utility,
pre-paid card seller, oi authorized
representative)

2 5% of household income
(income)

< 5% of household income
(income)

Health and Safety (Having past
accidents and perception
of high risk in the future)

Source: World Bank, ESMAP, SREP, SEforALL, 2019 updating Bhatia and Angelou, 2015.

Note: Colors signify tier categorization.

sumption, for example, how one extra unit of elec-
tricity in a country is consumed across the various
sectors. Given that these data are largely absent,

existing consumption shares have been used as a
proxy.

For example, a grid-connected wind farm is likely to
supply electricity to residential, commercial and in-
dustrial consumers, and therefore only a proportion
of the value of the wind farm should be recognized

as granting residential electricity access.

Commitments towards market support activities and
energy efficiency are excluded from this step as they
render benefits to both residential and non-residen-
tial users, and it is difficult to isolate the impact on
each category.

STEP 3: ALLOCATING THE ESTIMATED
FINANCE COMMITMENTS FOR
RESIDENTIAL ENERGY ACCESS TO TIERS

Not all residential energy access is the same. In the
case of electricity, for example, some systems may only
be available for certain hours of the day or may pro-
duce limited power. Recognizing the reality of different
energy access service levels,’® the World Bank devel-
oped the MTF to measure levels of energy access for
electricity and for clean cooking. The MTF considers
“the ability to obtain energy that is adequate, available
when needed, reliable, of good quality, affordable, le-
gal, convenient, healthy, and safe for all required en-
ergy applications across households, productive en-
gagements, and community facilities.” This approach
allows us to rate energy access from Tier O (no access)
to Tier 5 (very high level of access) (Bhatia and Ange-
lou, 2015).

70 Factors which determine the level of energy access could include, in the
case of electricity, the wattage available, for how many hours electricity is
available, and so on.
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Figure A.4

The MTF for Measuring Access to Clean Cooking

ATTRIBUTES

ISO’s voluntary
performance targets
(Default Ventilation)
PM 2.5 (mg/MJd)
CO (g/MJd) gn

Cooking

Exposure High Ventilation

PM 2.5 (mg/MJd)
CO (g/MJd) gn

Low Ventilation
PM 2.5 (mg/MJd)
CO (g/MJd) gn

ISO’s voluntary
performance
Targets

Cookstove
Efficiency

Full acquisition and
preparation time
(hours per week)

Convenience

Stove preparation
time
(minutes per meal)

Safety

Serious accidents over the past 12 months

No serious accidents
over the past 12 months

Affordability

Fuel costs 2 5% of household income

Fuel costs < 5% of
household income

Fuel availability

Primary fuel available less than 80% of the year

Readily
available
throughout
the year

Available
80% of the
year

Source: World Bank, ESMAP, SREP, SEforALL, 2019 updating Bhatia and Angelou, 2015.

The next step is to allocate a given residential asset
or flow to Tiers of energy access the associated tech-
nology will provide, proposing an initial, simplified
categorization of commitments by applying the MTF
approach (World Bank, ESMAP, SREP, SEforALL,
2018; IEA and the World Bank, 2015; Bhatia and
Angelou, 2015) to available information at country/
technology level on selected attributes within the
framework.”"

71 As the MTF relies on extensive use of surveys to determine allocation, un-
available at the global level, the framework itself suggests the use of simpler
versions to facilitate its implementation on a global scale, capturing varying
amounts of information. Three different levels of the framework are envis-
aged: (i) comprehensive framework, (i) simplified framework, and (iii) mini-
malistic framework (Bhatia and Angelou, 2015).

The report uses technology-specific ranges of attribu-
tion as an initial starting point for allocating technol-
ogies to energy access Tiers. Figure A.3 and Figure
A.4 illustrate those used for electricity and cooking,
respectively. Where a technology covers more than
one Tier, specific attributes based on the MTF are
used to determine specific allocation. For example,
in the case of central grid-connected plants — ranging
between Tiers 3 and 5 — country-specific data were
applied on the reliability of the grid in that country to
determine the final Tier of allocation.

Figure A5 summarizes technology-specific assump-
tions used for the estimates of consumption shares
across sectors and allocation to Tiers.



For this edition of the report, World Bank and ES-
MAP teams have provided the results of the MTF
surveys about the existing status of electricity ac-
cess in five countries: Bangladesh, Cambodia, Ethi-
opia, Myanmar, and Rwanda. Replacing the simpli-
fied methodology (summarized in Figure A.5) with
real-world information collected through household
surveys ensures greater accuracy in quantifying the
impact of different financing types across service

levels (energy access Tiers), and across the various
consumer sectors (residential and non-residential).

However, due to unexpected complexities, only
Ethiopia and Myanmar were effectively incorporat-
ed into the report’s methodology’?. More work and
collaboration with the World Bank is needed in the
future to properly integrate the MTF country results
into the finance tracking methodology.

Approaches Used to Estimate Consumption Shares and Tier Allocation’?

Technology type

Approach used to estimate
technology/country specific breakdown
by target sector (export, residential,
commercial, industrial, other)

Residential

Estimate for Tiers linkage
(incl. rural/urban split)

Grid-connected fossil
fuels and renewables

Transmission and
distribution (extensions
and unspecified)

Export and sector-specific breakdown
To allocate investment to the different sectors,

the report looks at the composition of both
electricity supply and demand as per country-
specific electricity balances for the years 2013-
14 using IEA (2017) for the majority of HICs,
examining export data, as well as consumption
data from the residential and non-residential
sectors. For countries not covered by IEA,
other sources were used.

Sector-specific figures and export figures
are then presented as a percent of domestic
generation.

Exception: Export and sector-specific
breakdown for the distribution network

As investments in the distribution network do
not benefit exports or large industry (taking
place at higher voltages), to identify residential
investments, distribution values are presented
net of the share going to the commercial
sector.

Tier allocation Grid-connected
capacity typically ranges between
Tiers 3 and 5 according to IEA
and World Bank (2015) and World
Bank (2017).

To reflect country specific
circumstances, the report allocates
investment to Tiers within

this range, based on available
aggregate country level data
matching Tier attributes identified
as per MTF methodology (Bhatia
and Angelou, 2015). In the
absence of reliable sources at
country level on power capacity
available for individual residences
via grid-connected plants

(and associated transmission
investment), the report looked

at country-specific “reliability” of
grid electricity supply, measured
with frequency of disruptions
occurring in a country, using
World Bank (2017) national data
on "“Power outages in firms in

a typical month (number)”, as a
conservative proxy for disruptions
for the residential sector. More
specifically, the report applied:

e Tier 5, if disruptions per week < 3

72 Rwanda and Cambodia are not HICs for electricity.
7% This part of the methodology has remained unchanged from the previous
report due to lack of time and resources, but the figures should have been

updated for 2017.
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e Tier 4, if disruptions per week
>3and <14

e Tier 3, if disruptions per week > 14

Mini-grids, fossil fuels
and renewable/hybrid

Export and sector-specific breakdown
Although there are no specific geographic
limits on the boundaries of a mini-grid, the
report assumed that mini-grid generation
would serve only a concentrated local area
(village, group of villages, small island) with zero
exports.

While mini-grids would not support the same
level of energy-intensive heavy industry as a
national or regional grid, evidence from the
literature suggests that — on top of residential
and commercial use - a significant share of mini-
grid generation is for industrial applications,
and indeed that industrial “anchors” on
mini-grids such as factories or telecom towers
may in many cases be necessary to sustain the
network and subsidize residential mini-grid
connections. Project-specific data also confirm
this finding.”*

The residential share for investments in mini-
grid installation reflects electricity consumption
patterns for residential, commercial and
industrial use observed in the grid — excluding
exports from the equation — on the assumption
that region-specific usage is similar to usage
observed at the national level.

Tier allocation

Mini-grid capacity ranges between
Tiers 3 and 4 according to IEA and
World Bank (2015, Figure A2.3).

In the absence of reliable sources
at country level on power capacity
made available to individual
residences via mini-grid plants, the
report looked at country-specific
availability (duration) of resources
for each technology type. Due to
a lack of data on storage capacity,
the report looked at availability
during the 24 hours only as
defined in the MTF methodology
(Bhatia and Angelou, 2015). The
report then applied:

e Tier 4, if hours of availability
per day = 16

e Tier 3, if hours of availability
per day <16

Hours of availability were
estimated applying capacity factor
figures to the hours of maximum
continuous operation of a plant.
Figures with capacity factors for
renewable energy technologies in
specific countries were obtained
primarily from BNEF.

* For example, in Nigeria, the overwhelming majority of the identified ca-
pacity additions for 2013-15 consist of mini-grid capacity for coastal refiner-
ies, presumably with little or no surplus generation available for residences.




Other off-grid

Export and sector-specific breakdown

The report assumes the larger off-grid
generators (1kW - 15 MW) are used for
industrial and commercial use. Smaller off-grid
generators (<1kW) are instead used both for
residential and commercial uses in developing
countries, as the latter are usually run at family
level.

The residential share for investments in

off-grid installation (<1kW) reflects electricity
consumption patterns for residential and
commercial use observed in the grid, on the
assumption — in the absence of more specific
data - that usage of off-grid electricity is similar
to usage observed at national level.

Tier allocation

Off-grid capacity ranges between
Tiers 1 and 4 according to IEA and
WB (2015, Figure A2.1 and Figure
A2.3).

Tier allocation is defined by
technology types, following the
approach suggested for mini-grid.

The report applies:

e Tier 4, if hours of availability
per day = 16

e Tier 3, if hours of availability
per day = 8 and <16

e Tier 2, if hours of availability
per day < 8.

Off-grid: solar home
systems and solar
lanterns.

Ex nd residential shares —

GOGLA impact metrics use a conservative
estimate of 10 percent as the default coefficient
indicating the proportion of customers using
solar for business purposes — with the balance
of 90 percent of output used for residential
purposes.

Tier allocation

The report allocates investments
to Tiers based on GOGLA (2016),
estimating how sales volumes

can be attributed to the different
Tiers per the MTF as part of

this assessment of the social,
environmental impact of off-grid
lanterns. The suggested approach
is focusing on technology types:

e Solar lanterns increase access
to Tier 1,

e SHSs increase access to Tier
1 for systems with PV panel
capacity between 11 and 20
Wp, and Tier 2 for systems with
PV panel capacity above 20Wp.

Energy efficiency

Case by case analysis to allocate to the specific
sector. When information was missing, assumed
targeting the residential sector by default.

Not allocated. Further work is
needed to develop an adequate
methodology for the sector.

Market support
(incl. technical assistance)

Not applicable

Not applicable
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Technology type

Approach used to estimate
technology/country specific breakdown
by target sector?’export, residential,
commercial, industrial, other)

Cooking

Estimate for Tiers linkage
(incl. rural/urban split)

Advanced biomass
(stoves and fuel and
infrastructures)

Determination of percent units
(# individual assets) applied to residential

vs. non-residential sector:

Financial commitments to advanced biomass
stoves were approximated at 100 percent

to the residential sector based on market
knowledge and in consideration of the data
source.

The report used aggregate indoor
emissions and efficiency data
Tiers provided by GACC per
technology type. It then mapped
these to MTF indications, whereby
Tier 1 efficiency requirements
enable Level 1 services, and so
forth. This same logic was applied
for aggregate indoor air quality
metrics received. The report then
used a combination of secondary
data and internal analysis over the
remaining five MTF attributes to
arrive at the maximum potential
level of service that may be
delivered by a particular solution.
As per the MTF, the lowest level
applied for any individual attribute
comprises the highest potential
Tier of access that may be
delivered through a given solution.

Indoor Emissions (per GACC):

2; Efficiency (per GACC): 2;
Convenience (Internal Analysis):
5; Safety (Internal Analysis): 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): < 4; Availability
of Primary Fuel (Internal Analysis):
<4

Overall Tier used in databases: 2

Alcohol (stoves and fuel
and infrastructures)

Financial commitments to alcohol stoves were
approximated at 100 percent to the residential
sector based on market knowledge and in
consideration of the data source.

Same approach as above.

Indoor Emissions (per GACC): 4
or 5; Efficiency (per GACC): 1;
Convenience (Internal Analysis):

5; Safety (Internal Analysis): 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): 4; Availability of
Primary Fuel (Internal Analysis): 4

Overall Tier used in databases: 1




Biogas digesters

Determination of percent units
(# individual assets) applied to

residential vs. non-residential sector:

Financial commitments to biogas digesters
were approximated at 100 percent to the
residential sector based on a review of the
specific transactions included.

Same approach as above.

Indoor Emissions (per GACC): 4

or 5; Efficiency (per GACC): 3;
Convenience (Internal Analysis):

3; Safety (Internal Analysis): 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): < 4; Availability
of Primary Fuel (Internal Analysis): 4

Overall Tier used in databases: 3

Electric stoves

Determination of percent units
(# individual assets) applied to

residential vs. non-residential sector:

Financial commitments to electric stoves were
approximated at 100 percent to the residential
sector based on market knowledge and in
consideration of the data source.

Same approach as above.

Indoor Emissions (per GACC): 4

or 5; Efficiency (per GACC): 4 or

5; Convenience (Internal Analysis):
5; Safety (Internal Analysis): 5;
Affordability (World Bank, 2015a):
<4; Quality of Primary Fuel (Internal
Analysis): <4; Availability of Primary
Fuel (Internal Analysis): <4

Overall Tier used in databases: 3

Improved biomass
(stoves)

Determination of percent units
# individual assets) applied to residential vs.

non-residential sector:

Financial commitments to improved biomass
stoves were allocated at either 100 percent or
70 percent to the residential sector. Allocations
of 100 percent were based on a review of
specific transactions. Allocations of 70 percent
residential/30 percent non-residential were
applied to vendors that commercialize both
residential and institutional size stoves, based
on a benchmark provided by the Paradigm
Project Kenya (ERMC, 2016)

Same approach as above.

Indoor Emissions (per GACC):

1; Efficiency (per GACC): 1;
Convenience (Internal Analysis):

2; Safety (Internal Analysis): < 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): < 4; Availability
of Primary Fuel (Internal Analysis): 4

Overall Tier used in databases: 1

LPG (stoves and fuel &
infrastructures)

Determination of percent units
(# individual assets) applied to

residential vs. non-residential sector:

Financial commitments to LPG were allocated
to the residential sector by reviewing the
details of each project.

When available, IEA consumption shares for
LPG were used.

Same approach as above.

Indoor Emissions (per GACC): 4
or 5; Efficiency (per GACC): 3;
Convenience (Internal Analysis):

5; Safety (Internal Analysis): < 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): 4; Availability of
Primary Fuel (Internal Analysis): <4

Overall Tier used in databases: 3
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Natural gas
(stoves and fuel)

Determination of percent units

(# individual assets) applied to

residential vs. non-residential sector:

Financial commitments were allocated to
the residential sector based on a share of
consumption (in TJ) as provided by IEA
indicators.

Same approach as above.

Indoor Emissions (per GACC): 4
or 5; Efficiency (per GACC): 3;
Convenience (Internal Analysis):

5; Safety (Internal Analysis): 4;
Affordability (World Bank, 2015a):
< 4; Quality of Primary Fuel
(Internal Analysis): 4; Availability of
Primary Fuel (Internal Analysis): 4

Overall Tier used in databases: 3

Natural gas
(infrastructure)

Determination of percent units
(# individual assets) applied to

residential vs. non-residential sector:

For the one identified transaction, sector
allocation was made based on IEA indicators
for natural gas in India.

Same approach as above.

Indoor Emissions (per GACC):

4 or 5; Efficiency (per GACC): 3;
Convenience (Internal Analysis):

5; Safety (Internal Analysis): 4;
Affordability (World Bank, 2015a):

< 4; Quality of Primary Fuel (Internal
Analysis): 4; Availability of Primary
Fuel (Internal Analysis): 4

Overall Tier used in databases: 3

Solar cooking

Determination of percent units

Same approach as above.

(stoves) (# individual assets) applied to
residential vs. non-residential sector: Indoor Emissions (per GACC): 4
or 5; Efficiency (per GACC): 4 or
Financial commitments to solar cookers were 5, Convenience (Internal Analysis):
approximated at 100 percent to the residential 3; Safety (Internal Analysis): 4;
sector based on market knowledge and in Affordability (World Bank, 2015a):
consideration of the data source. < 4; Quality of Primary Fuel
(Internal Analysis): < 4; Availability
of Primary Fuel (Internal Analysis):
<4
Overall Tier used in databases: 3
Market support Not applicable Not applicable




DATA SOURCES AND TREATMENT

Figure A6 provides the list of various public and pri-

vate data sources used for tracking commitments in
the 20 HICs in 2017, followed by a discussion on data

treatment issues.

List of Data Sources Used to Track Financial Commitments

and IDFC members)
collected during the
Global Landscape of
Climate Finance

Organization Data on international | Electricity and International As information was
for Economic aid for project and Cooking not directly available,
Co-Operation market support a keywords search
and from bilateral and was performed to
Development multilateral donors, identify and separate
(OECD) publicly available off-grid, smart grid
from the OECD DAC and clean cooking
Creditor Reporting activities
System (CRS)
Bloomberg Asset finance Electricity — International and Main reference
New Energy database for grid-connected domestic for finance for
Finance grid-connected renewable grid-connected
(BNEF) renewable energy generation renewable energy
contains data on (excluding large
finance raised by hydro) and off-grid VC/PE financing
solar companies. solar deals for solar
companies located
in the 20 high-impact
countries
Climate Policy Project-level data Electricity and International Additional data
Initiative from DFIs (MDBs Cooking for bilateral and

multilateral DFIs that
includes guarantees,
risk mitigation
instruments and
non-concessional
finance not reported
in OECD DAC CRS

Climate Funds
Update

Additional data

on national and
multilateral Climate
Funds’ commitments

Electricity — grid-
connected and
off-grid renewable
generation

International

Complements data
on international and
domestic public
finance for electricity
projects
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Clean Cooking Venture investment Cooking International and Contributes data
Alliance database domestic on financing raised
by clean cooking
companies
GOGLA Database on Electricity — off-grid International and Financing raised
financing raised from | solar domestic by solar off-grid
GOGLA's member companies located
organizations or operating in HICs
SEforALL Surveys sent to Electricity — off-grid International Contributes data
surveys 20 philanthropic solutions on financing raised
foundations and Cooking —all by clean cooking
impact investors companies
Shine Database on Electricity — off-grid International Complements data
investments by solar for philantropies and
philanthropic impact investors
foundations and
impact investors
IJGlobal Energy and Electricity — International and Main reference for
infrastructure finance | grid-connected domestic grid-connected
database generation (fossil fossil fuel and LNG
fuel, nuclear and distribution projects
large hydro) and
transmission and
distribution
Cooking - LNG
distribution
Boston Tracks overseas Electricity — International Complements coal
University China | developmentfinance | grid-connected finance data
Global Energy in the energy sector renewable and fossil
Finance provided by China’s fuel generation
two global policy
banks
International Tracks LPG cyclinder Cooking - LPG International Captures the

Trade Centre

imports by high
impact countries

financial value
of LPG cyclinder
imports




Addressing double counting and data treatment
across different databases: aggregating data
from different sources presents some challenges.
To avoid double counting, some financial data from
select sources and secondary market transactions
were excluded. Specifically, the report excluded
external resources that DFls manage on behalf of
third parties, governments’ contributions to DFls
or climate funds, bilateral climate funds’ commit-
ments, and DFIs’ contributions to projects reported
by BNEF or IJ Global.

Combining data from the Shine Campaign, GOG-
LA and from the surveys to philanthropic founda-
tions and impact investors also presented a number
of issues due to the fact that several transactions
were tracked, but from different angles — donor to
intermediary, and intermediary from final beneficia-
ry. For instance, Shell Foundation funding to Lend-
able is a finance platform that connects alternative
lending companies in Africa with capital markets in
the US and EU. Lendable has raised finance for sev-
eral off-grid solar companies, and this information
is captured by both Shine and GOGLA.

Multi-country or regional level projects: these proj-
ects are often marked as regional or global in the data
sources, which makes it difficult to identify what por-
tion flows to the 20 HICs. Two approaches were taken
to address it:

e OECD CRS: a total of USD 580 million attributed
to "Africa and Asia, regional", was not included
in the analysis for conservative reasons. Similarly,
energy investments marked as "global" (some of
which are plausibly going to the HICs) in the OECD
database were also excluded.

e Data from GOGLA, Shine and surveys: funds going
to companies that operate regionally were allocat-
ed equally across the countries of operations.

Private sector transactions: assumptions were tak-
en to estimate a realistic debt to equity ratio for proj-
ects with undisclosed financial information. For most
renewable energy projects, a gearing ratio of 70:30
(debt to equity) was assumed, except for wind proj-
ects in China, assumed 80:20. For transactions with
multiple debt and/or equity providers with limited
information on financing provided by each provider,
the financing amount was split equally.
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