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MGP overview

A consortium of over 300 mini-grid
stakeholders such as financiers, developers,
facilitators, and policymakers

Tapping on collective experience of its
members to accelerate the development and
deployment of clean energy mini-grids

Coordinate sector knowledge and action

Champion the sector & help shape policy
for public and private sector

Broker partnerships

An “umbrella” group that bridges discrete but
related stakeholders and initiatives, especially
those of industry, government and investors;
tapping on collective experience of its members
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Project overview

About the State of the Global Mini-grids
Market Report 2020

Provide stakeholders with
Raise awareness about and

- P information on the latest market
LU |n\.le-stm.ents R and industry trends in the
global mini-grids sector -
mini-grids sector

Propose viable recommendations for First-ever open source public
key stakeholders to address challenges

- database of projects
for the mini-grid market to scale-up
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Project overview

Interviews and data collection

Mini-grid project data collected

-+ 21 financiers and Development (as of February 2020)
St finance institutions 0.3%
akeholders
N e (DFls)/donors.

- 23 developers.

- 20 policymakers, researchers,
others.

- 4 vendors.

© Asia

1 Sub-Saharan Africa
E [sland nations

m Latin America

7,181 projects

- 3,145 in Sub-Saharan Africa.
Number of

7181 Projects in + 3,933 in Asia.
the Public - 81 inisland nations.

. 22inLatin America.

- 5,544 projects are operational.
Source: BloombergNEF, GlZ, Carbon Trust, CLUB-ER,
surveyed developers.






Outlook

111 million households (~47%) can be served by mini-grids in sub-Saharan Africa, Asia and island nations.

Total capital expenditure of $128 billion is required to install solar hybrid mini-grids.

Households reached (million)

Solar home
systems
Mini-grids ‘
Grid extensions I
0 50 100 150

Sub-Saharan Africa Asia mlsland nations

Capital expenditure ($ billion)

Solar home
systems
Mini-grids |
Grid extensions |
0 50 100 150
Sub-Saharan Africa Asia mlsland nations

Source: BloombergNEF, Climatescope, World Bank.



Market status

1,0% 0,4%

Asia
Sub-Saharan Africa

m |sland nations

39%

Latin America

60%

Source: BloombergNEF, GIZ, Carbon Trust, CLUB-ER,
surveyed developers

Many of them are solar hybrid systems
built under the development
programmes with support by donor
agencies (e.g., EnDev).

Robust regulatory frameworks attract
private developers and spur solar
hybrid mini-grid market.



Market status

Solar/solar hybrid mini-grids have been steadily increasing their market share through the last decade — nearly 5-fold
increase in the market share seen between 2009 and 2019.

Lead-acid remains dominant battery choice, but lithium-ion share has increased.

1,497

I
2013

3,828

3,684

3,312 .

2,855

2,443
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W Other
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B Wind
Solar

M Solar hybrid
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Source: BloombergNEF, Carbon Trust, CLUB-ER, GIZ, surveyed developers. Note: Includes only mini-grid asset data with ‘operation year’ available.



Market status

Large corporates aim to
use these partners’
technologies and their
combined sales networks
to offer new products and
services, and to address
new customers.
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Financing

Financing ($ million)

14 funders in the Mini-grid Funders’
500 Group approved a total of more than

$2 billion by the end of February
400 2020.
300 Disbursed

Approved Only $297 million or 13% has been

200 disbursed in the mini-grid sector.
100

0
<2012 2012 2013 2014 2015 2016 2017 2018 2019 2020YTD

Source: Mini-grid Funders’ Group, Carbon Trust, BloombergNEF. Note: YTD = February 29, 2020. the World Bank’s $150 million for Nigeria’s results-based
subsidies in 2019 is not counted as ‘disbursed’



Financing

The World Bank approved $705 million, followed by GIZ ($253 million) and AFD ($227 million).

Nigeria, Kenya and Pakistan are the top three fund recipients.

Approved ($ million) Approved ($ million)
450 450
mDOEN Foundation
400 400
= Acumen
350 u Shell Foundation 350
m Power Africa
300 300 u Other
uInfraCo Africa = Niger
250 uisDB 250 W Tanzania
m Argentina
200 uDfID 200 » Mali
- u KfwW u Pakistan
150 150 Kenya
= REPP ' y.
Nigeria
100 = AfDB 100
= AFD
50 50
[ . 6z - .
— —
0 World Bank 0
<2012 2012 2013 2014 2015 2016 2017 2018 2019 2020YTD <2012 2012 2013 2014 2015 2016 2017 2018 2019 2020YTD

Source: Mini-grid Funders’ Group, Carbon Trust, BloombergNEF. Note: YTD = February 29, 2020



Financing

Increasing interests by
foundations and impact
investors.

Strategic investors have
diversified in the last two
years.

Majority of financing to
date has been through
grants and concessional
loans, and some equity.

Grants

Equity

Debt

DFl/donor/
public fund

Foundation/ Commercial
Impact investor financier
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Economics

Diesel price,
distribution system and
installation costs are a
source of variation
amongst countries.

But, capex significantly
varies by project even
in the same country.

Adding productive use
customers lowers
LCOEsSs, benefitting all
customers. Business
model is the key.

LCOE ($/kWh)

Residential only

Grid-connected

Productive use

Residential only

Isolated

Productive use

Source: BloombergNEF, HOMER Pro model. Note: The levelized cost of energy (LCOEs) was calculated
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Diesel + PV + Storage + Weak Grid
PV + Storage + Weak Grid
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PV + Storage + Weak Grid

Diesel
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Diesel
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Economics

Generation accounts for the
largest component of capex.

Capex breakdown (%)

Longer distribution lines are
required for communities in
which the households are

M VAT & Duties

M Site development

21%

scattered across a wide range. M Metering
21% -
M Logistics
. Distribuition
Site development costs are .
. . . 49% Generation
also high in both regions, —
which could be lowered by
streamlining the government’s
admInIStratlve procedures' | Southern & Eastern Africa u Western & Central Africa |

Source: Africa Mini-grid Developers Association (AMDA), ECA.



Economics

ARPU hinges on how much
electricity customers use and
the price they pay per kWh,
kW or energy service they
receive.

Increasing ARPU is pertinent
in improving a developer’s
economic returns and
subsequently attracting private
investment.

ARPU ($/connection/month)
12,0

10,0

T

40

2.0 Eastern Africa country A

0,0
10% 20% 30% 40% 50%

Source: Africa Mini-grid Developers Association (AMDA), ECA.

60% 70%
Utilization rate



Economics

Developers tend to serve
productive use customers
to increase revenues.

Governments should allow
flexible tariff settings,
streamline licensing
processes and remove
regulatory requirements for
small-scale projects to
encourage mini-grid
developers.

/-Supplier-offtaker model (or KeyMaker Model)

Business acceleration model
Equipment and appliances via
direct sales or financing

Energy supply model

//_-\\ Examples...
“‘“
Mini-grid _ Offtakers
& / Refrigeration llumination & Irrigation
services

Produce products and sell them to markets
A
X / Offtaker - /

Raw materials from = = Mini-grid operator & Market
local community

Source: Adopted from EEP Africa, Inensus, BloombergNEF.



Policy and regulations

Many governments limit power
prices to protect poorer rural Country count
customers. 47

Even if developers are allowed

to impose cost-reflective tariffs,

true cost of a solar hybrid mini-

grid is expensive for rural 11
customers in general. In either

cases, subsidies are mostly

required. Cost-reflective Not cost-reflective

The past research shows Cost reflective: Bangladesh,

electricity consumption Cambodia, India, Philippines, S BloomberaNEE. Climat 2010
. . . . ource: Bloomberg , Climatescope .
increased when .ta_rnffs were ngerla, R\.Nanda’ Sler.ra Leone’ Note: Countries surveyed are 39 in sub-
lowered by SUbSIdISIng South Africa, Tanzania, Togo’ Saharan Africa, 12 in Asia, 7 in Latin America

developers. Zambia and Caribbean.



Policy and regulations

Two main subsidy
schemes: upfront capex
subsidies and results-based
financing.

RBF is usually simpler and
faster than tenders, but
developers may still require
financing support to achieve
early milestones.

Mali, January 2022 — Amader
invited bids to install mini-grids
at 22 locations.

Senegal, January 2020 -
ASER invited bids to build mini-
grids for 133 villages.

Sierra Leone, 2017 — The
government to install 44 solar
mini-grids for 44 villages with

UNOPS and DFID.

Burkina Faso, October 2019
— Results-based financing to
build 100 mini-grids

Togo, October 2019 — AT2ER

invited bids for building 317
mini-grids

Nigeria, 2019 — Two tenders
(MAS and IMAS) implemented
by GIZ, with funding from
European Union and the
German Government.

Source: BloombergNEF.

Algeria, August 2019 -
Sonelgaz completed tender for 5
off-grid mini-grids. Winning bid
price was $0.11-0.13/kWh.

Mali, August 2019 —
Amader is to select two
utility-scale mini-grids

v &

&

Nigeria, June 2019 — The
World Bank and the Rural
Electrification Agency to select
companies to build 250 mini-
grids

Ethiopia, November 2019 —
Ethiopian Electric Utility to
select bidders to build 25 mini-

grids

Uganda, October 2017 —
REA launched two rounds of
tenders to build up to 40 mini-
grids. 50% Capex subsidy
provided.

Kenya, November 2017 —
Kisumu County selects
installers for mini-grids for
public facilities

Madagascar, 2019 — ADER
hosts a tender to build 50
hydro and solar-hybrid mini-
grids. 70% Capex subsidy
provided.

Announced

Launched

No tender



Policy and regulations

14. Most countries lack main grid arrival rules

« Clear grid arrival rules are
one of the most important
regulatory factors for mini-
grid projects to be viable.

« Only 15 surveyed countries
have clear main grid arrival
rules.

« Even if the rule exists,
governments do not always
implement it.

Source: Climatescope 2019, BloombergNEF.



Impacts

Measuring impacts is
difficult as they can be
diverse.

No single impact metrics is
standardized and used by
many organisations in the
mini-grid sector.

There are some advanced
metrics developed for
electricity access projects

(e.g., GOGLA, 60 Decibel).

Source: BloombergNEF, GOGLA, Lighting Global, World Bank Group. Note: Positions of outcomes are not correlated with those of impacts.

Longer Starting new

study hour business
Job
s creation

risk of fires

Social Increased Economic

business
operation
hours

Improved
gender
equality

Income
generation
Improved
health care
service
Energy cost
saving

Improved

communication Increased

agricultural
productivity

Reduced CO, Reduced
emissions and landfill from
black carbon disposable
Kerosene kerosene
Reduced use of lanterns lanterns
biomass fuel replaced

Environmental



Impacts

Metrics that are relatively
straightforward to measure are
more commonly used.

Impact metrics that financiers
have adopted are different
depending on their objectives.

Metrics are also used selectively
by transaction of financing
depending on their relevance to
the investee, business model,
customers, or type of product or
services.

(Number of investors)
Number of beneficiaries
Reduction or avoidance of GHG emissions
Number of people employed
Investments catalyzed by leveraging own capital
Increased income
Household energy cost savings
Clean energy capacity of products/services sold
Beneficiaries broken down by socioeconomic status
Introduction of new business models/technologies
Level of investor influence on a sector
Investment for supporting/empowering women

Reduction in deaths and disability-adjusted life years

Source: GIIN, BloombergNEF.

10

12

14



Recommendations




Recommendations

Government
Take a least-cost approach for rural electrification.

Set electricity access targets and roadmaps by
technology.

Outline clear “grid arrival” rules to protect value of
mini-grids.

|dentify and disclose potential sites for mini-grid
development.

Development finance institutes/donors
Set up a results-based financing programme to
scale mini-grids or provide more financial support
for existing ones.

Provide partial-risk guarantees to financiers to
insure against non-payment from utilities or
governments.

Consider cross-sector collaboration.

Financiers

Finance mini-grid portfolios to increase potential
economic return, and diversify operational and
regulatory risks.

Employ advanced impact assessment metrics to
collect social, economic and environmental impact
data and use them to evaluate results.

Developers

Apply data analytics solutions throughout various
stages of a project’s lifetime.

Focus on opex reduction and demand stimulation

Involve operational and customer support service
providers.
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