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Program Framework Document (PFD) entry — GEF - 7
GEF-7 Africa Minigrids Program

Part I: Program Information

GEF ID
10413

Program Type
PFD

Type of Trust Fund
GET

CBIT/NGI
CBIT No
NGI No

Program Title
GEF-7 Africa Minigrids Program

Countries
Regional, Angola, Burkina Faso, Comoros, Djibouti, Eswatini, Ethiopia, Madagascar, Malawi, Nigeria, Somalia, Sudan, Benin, Chad, Mali, Mauritania, Niger, Sao
Tome and Principe, Zambia, Burundi, Congo DR, Liberia

Agency(ies)

UNDP, AfDB

Other Executing Partner(s) Executing Partner Type
Rocky Mountain Institute CSo

GEF Focal Area
Climate Change

Sector

https://gefportal.worldbank.org 2/113
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Renewable Energy

Taxonomy

Focal Areas, Climate Change, United Nations Framework Convention on Climate Change, Paris Agreement, Nationally Determined Contribution, Enabling Activities,
Climate Change Mitigation, Technology Transfer, Energy Efficiency, Renewable Energy, Financing, Influencing models, Deploy innovative financial instruments,
Transform policy and regulatory environments, Strengthen institutional capacity and decision-making, Demonstrate innovative approache, Convene multi-stakeholder
alliances, Stakeholders, Local Communities, Private Sector, Financial intermediaries and market facilitators, Individuals/Entrepreneurs, Large corporations, SMEs,
Capital providers, Civil Society, Community Based Organization, Communications, Education, Public Campaigns, Behavior change, Strategic Communications,
Awareness Raising, Beneficiaries, Type of Engagement, Information Dissemination, Consultation, Participation, Partnership, Gender Equality, Gender Mainstreaming,
Women groups, Gender-sensitive indicators, Sex-disaggregated indicators, Gender results areas, Participation and leadership, Capacity Development, Knowledge
Generation and Exchange, Access to benefits and services

Rio Markers
Climate Change Mitigation
Principal Objective 2

Climate Change Adaptation
No Contribution 0

Biodiversity
No Contribution 0

Land Degradation
No Contribution 0

Duration
72 In Months

Agency Fee(S)
2,989,200.00

Program Commitment DeadlineSubmission Date
12/19/2023 10/11/2019

https://gefportal.worldbank.org 3/113
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Impact Program
IP-Food-Land-Restoration No

IP-Sustainable Cities No

IP-Sustainable Forest Management Amazon No
IP-Sustainable Forest Management Congo No
IP-Sustainable Forest Management Drylands No

Other Program Yes

https://gefportal.worldbank.org 4/113
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A. Indicative Focal/Non-Focal Area Elements

Programming Expected Outcomes Trust GEF Co-Fin
Directions Fund Amount(8) Amount($)
CCM-1-1 Promote innovation and technology transfer for sustainable energy breakthroughs for GET 32,335,319.00 512,672,000.00

de-centralized renewable power with energy storage

CCM-1-3 Promote innovation and technology transfer for sustainable energy breakthroughs for GET 878,000.00 20,000,000.00
accelerating energy efficiency adoption

Total Program Cost (§)  33,213,319.00  532,672,000.00

https://gefportal.worldbank.org 5/113
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B. Indicative Project description summary
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Program Objective

Global Environment Facility (GEF) Operations

Support African countries to increase energy access by reducing the cost and increasing commercial viability of renewable energy minigrids (‘minigrids’).

Program
Component

Component 1—
Policy and
Regulation (National
child projects)

https://gefportal.worldbank.org

Financing
Type

Technical
Assistanc
e

Program Outcomes Trust GEF Amount($) Co-Fin Amount(8)
Fund
Stakeholder ownership in a national minigrid delivery GET 4,799,470.00 43,456,252.00

model is advanced, and appropriate policies and
regulations are adopted to facilitate investment in low-
carbon minigrids.

National child projects may include a selection of the
following outputs:

1.1 Aninclusive national dialogue to identify minigrid
delivery models is facilitated

1.2 A minigrid regulatory framework, including tariff
model, tax regime, and grid expansion risk, is developed
in close coordination with the authorities concerned and
other development partners

1.3 Geospatial, techno-economic modeling of least-cost
off-grid renewable electricity technologies (minigrids, grid
expansion, solar home systems)

1.4 Pre-feasibility studies conducted for selected
minigrid sites to enhance sector planning and decision-
making on a delivery model for minigrid development

1.5 Formulation of rural electrification strategy/plan,
incorporating transparent targets and supported by multi-
tier data

1.6 Assessment of negative impact of competing fossil-
fuel subsidies on competitiveness of minigrids, and
recommendations for subsidy reform.

7113



3/9/23, 12:53 PM

Component 2—
Business Model
Innovation with
Private Sector
(National child
projects)

https://gefportal.worldbank.org

Investmen
t

Global Environment Facility (GEF) Operations

1.7 Minigrid DREI techno-economic analyses carried out
to propose most cost-effective basket of policy and
financial derisking instruments and contribute to AMP
Flagship Report on Cost Reduction

1.8 Institutional set-up for rural electrification assessed
and supported, and institutional capacity building
provided on technical, managerial, and regulatory issues.

1.9 Capacity building provided to public officials
(regulator, ministries) specifically to design
procurement/tender processes that incorporate cost-
reduction levers and innovative business models

1.10 Domestication of quality standards for solar
minigrid components, and institutional capacity of
national standards organizations/bureau strengthened

1.11 Customs procedures and import requirements
harmonized, and capacities of public officials to
implement and enforce simplified import process
strengthened

1.12 Support provided to establish waste management
policies and plans to ensure minigrid hardware and
batteries are properly handled at end-of-life

1.13 Support provided to improve policies around digital
infrastructure for smart minigrids, including improving
cellular coverage in rural areas and mobile money

1.14 Public programmes (apprenticeships, certificates,
university programs) to develop competitive, skilled labor
market in minigrids

Outcome 2. Innovative business models based on cost GET 12,348,881.00
reduction are operationalized, with strengthened private
sector participation in low-carbon minigrid development.

National child projects may include a selection of the
following outputs:

279,539,382.00
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Component 2— Technical
Business Model Assistanc
Innovation and e

Private Sector

(National child

projects)

Component 3— Technical
Scaled-up Financing  Assistanc
(National child e
projects)
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Output 2.1 Pilots developed, including on productive
use/innovative appliances and modular
hardware/system design, leading to cost-reduction in
minigrids

2.2 National report on opportunities to boost economic GET
activities through electricity access and productive use

2.3 Capacity of potential tender bidders (private sector
developers) strengthened to consider innovative business
models and cost-reduction levers

2.4 Capacity of winning tender bidders (private sector
developers) strengthened to develop and implement
innovative business models and cost-reduction levers

2.5 Support to upstream suppliers on hardware
standardization/modular approaches, including in
tendering processes

2.6 Support provided to establish and grow a national
industry association for private sector developers

Financial sector actors are ready to invest in a pipeline of ~ GET
low-carbon minigrids and concessional financial

mechanisms are in place to incentivize scaled-up

investment.

National child projects may include a selection of the
following outputs:

3,047,829.00

3,867,945.00

32,020,291.00

65,716,251.00
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Component 4— Technical
Convening, Assistanc
dissemination, and e
tracking progress

(Regional child

project and national

child projects)
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3.1 Design support, including development of operational
guidance, provided for Minigrid Funding Facility (MFF, or
equivalent financial mechanism) under rural
electrification agencies/funds

3.2 Innovative financing solutions for minigrid
development are identified and implemented through the
MFF (or equivalent) with supporting human and
institutional strengthening

3.3 General market intelligence study on minigrids
prepared and disseminated amongst public officials and
finance community

3.4 Feasibility study support provided to minigrid
developers, creating a pipeline of investible assets.

3.5 Domestic financial sector capacity-building on
business and financing models for minigrids

3.6 Capacity building provided to minigrid developers and
investors on measuring and reporting on impact
indicators, building credibility in impact investment as an
asset class

Child project countries benefit from rapidly-deployable GET
technical expertise on minigrid cost-reduction and

associated business models tailored to each country’s

context, and harmonized knowledge management

approaches. Robust data-driven market intelligence on

minigrid systems and business models is aggregated and
shared across the minigrid sector, increasing consumer

and investor confidence and lowering the risk profile and

7,053,786.00

90,079,952.00
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costs of minigrids. Digital solutions are mainstreamed
across national child projects to demonstrate cost-
reduction opportunities.

Regional child project outputs are the following:

Outputs:

4.1 Knowledge Tools

4.1.1 Various tools (policy packages; financial models;
template contracts; template tender documents; template
legal documents; guidelines on system design) to support
cost reduction in national child projects

4.1.2 Reports, in-depth case studies, and insight briefs
that codify and synthesize cost-reduction good practices

4.1.3 Cost-reduction training materials for the community
of practice for national child projects, and for a broader
set of stakeholders

4.2 Tailored technical assistance to national child project
implementation

4.2.1 A roster of leading technical experts (consultants,
program partner staff) are selected, and made available
to countries on demand, providing rapidly-deployable
support
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4.2.2 Regular tailored assessments and support (either
via desk-review, video conference or travel) to countries to
include operational and technical support, TOR reviews
and trouble-shooting

4.3 Convening, dissemination, tracking

4.3.1 A cost-reduction community of practice is
established, with working groups addressing the
programs three thematic areas (policies, private sector
and financing), and including members from national
child project countries and global experts; learnings from
the program are shared regularly with an emphasis on
South-South cooperation and private sector engagement

4.3.2 Cost-reduction community of practice web-platform
established, webinars, conferences, blogs, media release
(interviews etc.) arranged for knowledge management
and communication

4.3.3 A common monitoring and indicator framework
(including MRV for GHGs, SDG impact, and quality
assurance) is established for national child projects,
support provided, and data tracked

4.3.4 Annual monitoring and evaluation reports, including
mid-term and terminal program evaluations for enhanced
learning and tracking program impacts

4.3.5 End-of-project replication /scaling-up plans,
including investment plans, supported for national child
projects to ensure sustainability, and to help countries
integrate off-grid energy access in NDCs

12/113



3/9/23, 12:53 PM

https://gefportal.worldbank.org

Global Environment Facility (GEF) Operations

4.4 Digital Tools and Solutions for minigrid cost-reduction

4.4.1: A digital strategy on improving minigrids scalability
through the use of specialized digital tools and solutions
is developed, applicable to both the regional project and
national projects, and including a global digital solutions
date-base on use-cases (e.g. costs, value, social impact),
in partnership with industry associations.

4.4.2: A framework for data privacy and consumer
protection is developed for collecting data from minigrid
projects, applied to all AMP minigrid pilots, and
disseminated across the minigrid sector

4.4.3: Data from all AMP minigrid pilots and countries is
aggregated at a regional level generating insights and
regional learning, and a harmonized framework on digital
standards and data KPIs for minigrid developers is
developed, disseminated and distributed to AMP national
projects

4.4.4: Artificial Intelligence-based minigrid, geo-spatial
site identification and planning tools are adapted to AMP
use-cases in collaboration with technology partners,
creating new data-informed opportunities for policy-
makers and developers to drive efficient minigrid market-
development

4.4.5: Digital advocacy and communication tools, as well
as digital content, are developed to enable and facilitate
national policy dialogues for AMP national child projects.
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Sub Total (8) 31,117,911.00 510,812,128.00
Program Management Cost (PMC)
GET 2,095,408.00 21,859,872.00
Sub Total($) 2,095,408.00 21,859,872.00
Total Program Cost($) 33,213,319.00 532,672,000.00

Please provide justification

The Angola and Madagascar (1st Round), Chad and Mauritania (2nd Round), and Burundi and Liberia (3rd Round) are ‘third-party funded’ national child projects,
with AfDB SEFA and/or UNDP TRAC funding, which are represented in the program’s finances as ‘co-financing’. These countries wished to participate in the
program but were facing unavailability of CCM resources. New and additional resources from AfDB and UNDP have been provided to fund child project’s national
activities, to complement the regional child project’s activities funded by the GEF CCM set-aside. These third-party funded projects will have access to knowledge
tools and technical assistance support provided by the regional child project, and benefit from learning and sharing as part of the child project country cohort.
They will also share their perspectives and experiences, which can help scale up minigrid development and increase the program’s impact. Note on Component 4:
Component 4 in the Original PFD (December 2019 work program), listed all outputs included under the different components of the Regional Child Project: (a)
Component 1- 'Knowledge Tools', (b) Component 2 - 'Tailored technical assistance to national child project implementation’, and (c) Component 3 - ‘Convening,
dissemination, tracking'. Notwithstanding the latter, the GEF Program Financing and co-financing amounts for Component 4 on Table B of the Original PFD
reflected both: (i) the total budget for all regional child project outputs and components (US$2,858,000) as well as (ii) the consolidated budget for the knowledge
management and monitoring and evaluation component of all national child projects (US$2,411,662). The PFD Addenda followed a consistent approach. Hence,
the following are the details on how Component 4 is now presented in Table B, above: * The GEF Program Financing amount for Component 4 in this Updated PFD
(7,053,786) includes funding for: (i) the regional child project outputs as approved in the Original PFD (2,858,000), (ii) the incremental changes to regional child
project outputs and components as approved in the PFD Addendum approved in June 2021 (US$500,000), (iii) the national child projects Component 4 as
approved in the Original PFD (2,411,662), (iv) the 2nd round national child projects Component 4 as per the PFD Addemdum approved in June 2021 (1,229,124),
and (v) the 3rd round national child projects Component 4 as per the PFD Addendum approved in June 2022 (55,000). « The co-financing amounts for Component
4 in this Updated PFD (90,079,952) reflects co-financing aligned with: (i) the regional child project as approved in the Original PFD (53,093,500), (ii) the
incremental changes to the regional child project as approved in the PFD Addendum(555,000), (iii) Component 4 of all national child projects as approved in the
Original PFD (28,234,875), (iv) the 2nd round national child projects Component 4 as per the PFD Addemdum approved in June 2021 (7,831,577), and (v) the 3rd
round national child projects Component 4 as per the PFD Addendum approved in June 2022 (365,000)..
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C. Co-Financing for the Program by Source, by Name and by Type
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Sources of Co-financing

Civil Society
Organization

Civil Society
Organization

Civil Society

Organization

Private Sector

GEF Agency

GEF Agency

GEF Agency

GEF Agency

Donor Agency

Donor Agency

GEF Agency

GEF Agency

https://gefportal.worldbank.org
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Name of Co-financier

Dutch Postcode Lottery (via RMI

Good Energies Foundation (via RMI)

IKEA Foundation (via RMI)

African Minigrid Developers Association

AfDB-Green Mini-grid Market Development Programme (Phase 3

AfDB-Sustainable Energy Fund for Africa (SEFA) - Technical

Assistance

AfDB-Sustainable Energy Fund for Africa (SEFA) - Results-based

Financing

UNDP

ESMAP, World Bank

Carbon Trust (DFID)

UNDP

UNDP

Type of Co-

financing

Grant

Grant

Grant

In-kind

Grant

Grant

Grant

Grant

Grant

Grant

In-kind

Grant

Investment
Mobilized

Investment
mobilized

Recurrent
expenditures

Recurrent
expenditures

Recurrent
expenditures

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Recurrent
expenditures

Investment
mobilized

Recurrent
expenditures

Investment
mobilized

Amount(8)

2,600,000.00

500,000.00

500,000.00

250,000.00

4,000,000.00

11,000,000.00

25,000,000.00

1,000,000.00

7,500,000.00

2,380,000.00

155,000.00

275,000.00
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Private Sector

GEF Agency

GEF Agency

Donor Agency

Donor Agency

Donor Agency

Donor Agency

Private Sector

Private Sector

Donor Agency

Recipient Country

Government

Private Sector

Recipient Country

Government

Donor Agency

https://gefportal.worldbank.org
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Microsoft

Angola_AfDB-SEFA

Burkina Faso_UNDP

Burkina Faso_World Bank

Burkina Faso_Green Climate Fund (GCF)

Burkina Faso_GCF

Comoros_European Union (EU)

Comoros_VIGOR

Comoros_INOVANT

Djibouti_World Bank

Eswatini_Ministry of Natural Resources and Energy

Eswatini_Eswatini Electricity Company

Eswatini_Eswatini Standards Authority

Eswatini_Japan International Cooperation Agency

Grant

Grant

Grant

Loans

Grant

Loans

Grant

Equity

Equity

Loans

Grant

Grant

In-kind

Grant

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Recurrent
expenditures

Recurrent
expenditures

Recurrent
expenditures

Investment

150,000.00

1,000,000.00

1,000,000.00

20,000,000.00

19,646,350.00

7,453,650.00

3,300,000.00

10,000,000.00

3,000,000.00

40,000,000.00

3,000,000.00

230,000.00

100,000.00

2,000,000.00

17/113



3/9/23, 12:53 PM

Donor Agency

Donor Agency

Recipient Country

Government

Donor Agency

Donor Agency

Donor Agency

GEF Agency

GEF Agency

Recipient Country

Government

GEF Agency

Donor Agency

GEF Agency

Recipient Country
Government

https://gefportal.worldbank.org
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Eswatini_ Italian Government / Africa Centre for Climate and

Sustainable Development

Eswatini_World Bank

Ethiopia_Ethiopia Electric Utility

Ethiopia_World Bank

Ethiopia_AfDB

Ethiopia_EU

Madagascar_AfDB-SEFA

Madagascar_UNDP

Malawi_Ministry of Natural Resources, Energy and Environment

Malawi_UNDP

Malawi_World Bank

Malawi_USAID

Nigeria_Rural Electrification Agency

Grant

Loans

Grant

Grant

Loans

Grant

Grant

Grant

Grant

Grant

Grant

Grant

Grant

mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

1,000,000.00

4,000,000.00

12,000,000.00

15,000,000.00

20,000,000.00

10,000,000.00

1,000,000.00

1,000,000.00

5,000,000.00

1,000,000.00

250,000.00

300,000.00

1,875,000.00
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Recipient Country

Government

Donor Agency

Donor Agency

Donor Agency

Donor Agency

Donor Agency

Recipient Country

Government

GEF Agency

Donor Agency

Donor Agency

GEF Agency

Recipient Country

Government

Recipient Country
Government

Recipient Country
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Nigeria_Rural Electrification Agency

Nigeria_World Bank

Nigeria_GIZ

Nigeria_GIZ

Nigeria_GIZ

Nigeria_AllOn

Somalia_ Ministry of Energy and Water Resources

Somalia_UNDP

Somalia_World Bank

Somalia_DfID

Sudan_UNDP

Sudan_Electricity companies

Sudan_Ministry of Energy and Mining

Sudan_ Higher Council for Environment and Natural Resources

In-kind

Grant

Grant

Loans

Equity

Equity

In-kind

Grant

Grant

Grant

Grant

Equity

In-kind

In-kind

Recurrent
expenditures

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Recurrent
expenditures

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Recurrent
expenditures

Recurrent

625,000.00

80,000,000.00

6,000,000.00

3,600,000.00

2,400,000.00

2,000,000.00

3,500,000.00

750,000.00

500,000.00

5,500,000.00

300,000.00

500,000.00

250,000.00

250,000.00
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Government

Recipient Country

Government

GEF Agency

Donor Agency

Private Sector

Donor Agency

Donor Agency

GEF Agency

GEF Agency

Donor Agency

Donor Agency

Donor Agency

GEF Agency

GEF Agency
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Sudan_ State Governments In-kind
(Benin) UNDP Grant
(Benin) Millennium Challenge Account Benin II Grant

(Benin) Private sector involved in MCA-Benin Il financing scheme Loans

(Benin) Sustainable Energy for All (SEforAll) Grant

(Benin) GIZ

(Chad) UNDP

(Mali) UNDP

(Mali) SIDA

(Mali) European Union

(Mali) Green Climate Fund

(Mauritania) UNDP

Grant

Grant

Grant

Grant

Grant

Loans

Grant

(Niger) African Development Bank’s Sustainable Energy Fund for Grant

Africa (SEFA)

expenditures

Recurrent
expenditures

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

250,000.00

150,000.00

32,000,000.00

23,000,000.00

3,000,000.00

120,000.00

600,000.00

150,000.00

2,500,000.00

2,000,000.00

10,000,000.00

1,500,000.00

995,000.00
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Donor Agency

Donor Agency

Private Sector

GEF Agency

Private Sector

Private Sector

Donor Agency

Recipient Country

Government

GEF Agency

GEF Agency

GEF Agency

Donor Agency

GEF Agency

Donor Agency
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(Niger) African Development Bank

(Niger) SIDA

(STP) Private sector related businesses (e.g hotels, hostels, small

industry)

(STP) AfDB PAT project - investment for Micro Hydro Power Plant

(MHPP) in Principe

(STP) Elétricas de Portugal Renovaveis

(STP) Hotels in Principe Island_ Project gathering financing_solar

plant In Principe

(Zambia) European Union (IAEREP off-grid)

(Zambia) Green Climate Fund

(Zambia) UNDP

Burundi_UNDP

DRC_UNDP

DRC_ADB

Liberia_UNDP

Mali_Green Climate Fund

Loans

Grant

Equity

Grant

Equity

Equity

Grant

Loans

Grant

Grant

Grant

Loans

Grant

Loans

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment
mobilized

Investment

5,000,000.00

2,500,000.00

560,000.00

3,452,000.00

1,785,000.00

120,000.00

2,800,000.00

50,000,000.00

150,000.00

950,000.00

500,000.00

20,000,000.00

950,000.00

10,000,000.00
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mobilized

Donor Agency Mali_Green Climate Fund Grant Investment 4,000,000.00
mobilized

Donor Agency Mali_IFAD Loans Investment 9,000,000.00
mobilized

Total Program Cost($) 532,672,000.00

Describe how any "Investment Mobilized" was identified

Notes: The Angola, Madagascar, Chad, Mauritania, Burundi and Liberia ‘self-financed’ national child projects, with AfDB SEFA and UNDP TRAC funding, are
represented in the program’s finances as ‘co-financing’. These countries wished to participate in the program but were facing unavailability of CCM resources.
New and additional resources from AfDB and UNDP have been provided to fund child project’s national activities, to complement the regional child project’s
activities funded by the GEF CCM set-aside. Describe how any “Investment Mobilized” was identified. At the regional level, investments mobilized were identified
through stakeholder engagement with donor partners and foundations active in the minigrid sector in Africa. At the national child project level, the investments
mobilized were primarily identified through ongoing discussions with national counterparts facilitated by UNDP Country Offices in child project countries. All of
the investments will be confirmed during the PPG phase. At this stage, co-financing sources and amounts are indicative. Additional details are provided in each
project's PIF/Concept.
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D. Indicative Trust Fund Resources Requested by Agency(ies), Country(ies), Focal Area and the Programming of Funds
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Agency

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

UNDP

Trust Fund

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

GET

https://gefportal.worldbank.org

Country

Regional

Burkina Faso

Comoros

Djibouti

Eswatini

Ethiopia

Malawi

Nigeria

Somalia

Sudan

Benin

Mali

Niger

Sao Tome and Principe

Zambia

Congo DR

Focal Area

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Climate Change

Global Environment Facility (GEF) Operations

Programming of Funds

CC Global/Regional Set-Aside

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

CC STAR Allocation

Amount($)

3,525,900

924,566

1,269,863

3,071,347

863,242

2,890,826

396,125

5,905,046

3,276,147

2,637,246

1,326,147

1,784,476

1,601,376

1,968,349

1,363,947

408,716

Fee(8)

317,331

83,211

114,288

276,421

77,692

260,174

35,651

531,454

294,853

237,353

119,353

160,602

144,124

177,151

122,755

36,787

Total($)

3,843,231.00

1,007,777.00

1,384,151.00

3,347,768.00

940,934.00

3,151,000.00

431,776.00

6,436,500.00

3,571,000.00

2,874,599.00

1,445,500.00

1,945,078.00

1,745,500.00

2,145,500.00

1,486,702.00

445,503.00
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Total GEF Resources($) 33,213,319.00  2,989,200.00  36,202,519.00
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Core Indicators

Indicator 6 Greenhouse Gas Emissions Mitigated

Total Target Benefit (At PIF) (At CEO Endorsement) (Achieved at MTR)
Expected metrictons 439919 0 0

of CO:e (direct)

Expected metrictons 31279857 0 0

of CO:e (indirect)

Indicator 6.1 Carbon Sequestered or Emissions Avoided in the AFOLU (Agriculture, Forestry and Other Land Use) sector

https://gefportal.worldbank.org

(Achieved at TE)
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Total Target Benefit (At PIF) (At CEO Endorsement) (Achieved at MTR) (Achieved at TE)

Expected metric tons of
CO:e (direct)

Expected metric tons of
CO:e (indirect)

Anticipated start year of
accounting

Duration of accounting

Indicator 6.2 Emissions Avoided Outside AFOLU (Agriculture, Forestry and Other Land Use) Sector

https://gefportal.worldbank.org 27/113
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Total Target Benefit (At PIF) (At CEO Endorsement) (Achieved at MTR) (Achieved at TE)

Expected metric tons of 439,919
CO:e (direct)

Expected metric tons of 31,279,857
CO:e (indirect)

Anticipated start year of 2025
accounting

Duration of accounting 20

Indicator 6.3 Energy Saved (Use this sub-indicator in addition to the sub-indicator 6.2 if applicable)

Energy (MJ) (Achieved at Energy (MJ) (Achieved at
Total Target Benefit Energy (MJ) (At PIF)  Energy (MJ) (At CEO Endorsement) MTR) TE)

Target Energy Saved
(MJ)

Indicator 6.4 Increase in Installed Renewable Energy Capacity per Technology (Use this sub-indicator in addition to the sub-indicator 6.2 if applicable)

https://gefportal.worldbank.org 28/113
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Capacity (MW) Capacity (MW) (Expected at Capacity (MW) Capacity (MW)
Technology (Expected at PIF) CEO Endorsement) (Achieved at MTR) (Achieved at TE)
Solar Photovoltaic 8.88

Indicator 11 People benefiting from GEF-financed investments

Number (Expected at CEO
Number (Expected at PIF)  Endorsement) Number (Achieved at MTR) Number (Achieved at TE)
Female 522,721
Male 530,575
Total 1053296 0 0 0

Provide additional explanation on targets, other methodologies used, and other focal area specifics (i.e., Aichi targets in BD) including justification
where core indicator targets are not provided
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Part Il. Programmatic Justification

1a. Program Description

Program Framework Document (PFD) Context

The original Program Framework Document (PFD) was approved by the GEF Council in its December 2019 meeting and included the first phase of the Africa
Minigrids Program (AMP) which comprised the submission of 11 national child projects and a regional child project (15t Round). Of the 15! round countries, 9
(nine) will be joining the program with their available CCM STAR resources and 2 (two) will be ‘third-party funded’ projects joining the program with available
UNDP and/or AfDB funding. The program commitment deadline for GEF-funded projects under the 15 round is December 19, 2021.

A supplemental PFD (PFD Addendum) was submitted and approved by the GEF Council in its June 2021 meeting. This PFD Addendum included the
submission of a second phase of 7 National Child Projects (2nd round) as well as additional resources for the AMP Regional Child Project to add a new
component focused on mainstreaming the use of digital tools and solutions across national child projects and other national. Of the 2" round countries, 5
(five) will be joining the program with their available CCM STAR resources and 2 (two) will be ‘third-party funded’ projects joining the program with available
UNDP funding. The Program Commitment Deadline for GEF-funded projects under the 2" round is December 19, 2022.

Another supplemental PFD (PFD Addendum) was submitted and approved by the GEF Council in its June 2022 meeting. This PFD Addendum included the
submission of a third phase of 3 National Child Projects (3rd round), as well as additional resources for the AMP Mali National Child Project which was
originally included in the second round of AMP projects. Of the 3™ round countries, 1 (one) will be joining the program with their available CCM STAR
resources and 2 (two) will be ‘third-party funded’ projects joining the program with available UNDP funding. The Program Commitment Deadline for GEF-
funded projects under the 3™ round (except for Mali) is December 19, 2023.

This updated PFD reflects the Original PFD and both PFD Addenda and the respective child project Concepts (which are an annex to those documents) as
approved by the GEF Council in the corresponding work programme (December 2019, June 2021, and June 2022). In that sense, it provides information on
how the Program structure has changed with the addition of a new component to the AMP regional child project, the additional GEF funding for the AMP Mali
National Child Project, and the inclusion of two new rounds of national projects bringing the total number of AMP participating countries to 21.

This updated PFD provides more information on the nature of the program'’s ‘third-party funded’ national projects and particular considerations for how
information on their technical design and contribution to program targets is reported.

1)  Global environmental and/or adaptation problems, root causes and barriers that need to be addressed
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840 million people - including over half of Africans - have no access to electricity, and, as a result, no access to the improved income and savings that depend
on electricity [1]. Many millions more suffer from poor quality and unreliable grid-connected power, or expensive and polluting diesel generators. SDG7
(energy) is a fundamental enabler of the broader set of SDGs; electricity is an essential ingredient for lifting people out of poverty, improving health, boosting
educational levels, reducing gender inequities, and enabling sustainable economic development.

In recent decades, electricity access has typically relied on a model of large, centralized power generation and extending publicly-funded grid connections. In
some countries this has proved successful, in other countries the poor financial health of grid-connected power systems has held back progress. Today,
innovative off-grid solutions — namely renewable energy minigrids (‘minigrids’) and solar home systems (often using a Pay-as-you-go (PAYG) model) — offer
great potential for electricity access. The particular technology choice for electricity access — grid extension, minigrids or PAYG solar — will be determined on
the basis of the least-cost solution for the particular site and scenario. Minigrids will have an important role to play: IEA geospatial analysis has shown that
under a universal electricity access scenario by 2030, minigrids would be the cheapest technology for connecting 450 million people, two-thirds of whom live
in sub-Saharan Africa.[2]

This minigrid opportunity is driven by a number of converging disruptive trends: falling hardware costs (solar modules, batteries, energy efficient appliances,
and modular approaches), disruptive digital technologies including mobile money, and innovative, private sector business models (new service offers, lowering
customer acquisition costs). Just as mobile phones have eliminated the need to build costly landlines for communication, there is evidence that minigrids —
with private sector involvement, could enable Africa to leapfrog traditional power systems that consist of large, polluting, and typically heavily-subsidized
fossil-fuel power plants and expensive transmission lines.[3]

Unlike other off-grid energy solutions, such as most solar home systems currently on the market, minigrids have the added advantage of supporting both
residential and institutional energy needs (e.g., lighting and small appliances) and productive energy uses (e.g., milling, irrigation, and light manufacturing).
Minigrids can, therefore, have a positive impact on the local economy and contribute to sustainable community development and, more importantly, they can
support future energy demand growth. Minigrids also have the benefit of being able to be deployed fast at relative speed. This realization has meant that there
is an increasing emphasis on developing lower cost minigrid business models with the aim of achieving universal electricity access.[4]

However, several risks and barriers exist in most countries for minigrid investment. The primary risks are summarized in Table 1. As further illustrated in the
next section (2.1), from a private sector perspective, these risks result in a higher financing costs (equity and debt) and reduce the competitiveness of
minigrids relative to alternative sources of energy (e.g., diesel generators). All else being equal, the need for higher returns that reflect these risks translates
into higher energy prices that, in turn, adversely affect affordability for the end-user, or require larger subsidy requirements for rural electrification programs.
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[1] IEA, IRENA, UNSD, WB, WHO (2019), Tracking SDG 7: The Energy Progress Report 2019, Washington DC
[2] World Economic Forum/IEA (2018): 1.1 billion people still lack electricity. This could be the solution.

[3] T. Safdar (2017) Business models for mini-grids, Technical Report 9, Smart Villages;.

[4] IRENA (2016) Innovation Outlook: Renewable minigrids, IRENA, T. Safdar and Brian Heap (2016) Energy and Agriculture for Smart Villages in India,
Technical Report 7, Smart Villages

Table 1 Risks and barriers to develop renewable energy minigrids
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Energy Market Risk

competition and gnd
EXpansion

Risk Category Underlving Barriers Description
Market cutlock Lack of political will and/or uncertainty rezarding national stats targets for
electnfication and renewable energy mumiegnd mvestment, meluding lack of
electrification plans, niral electrification agencies/institutions, and good data
{eeospatial) on energy demand and lowest cost technology options.
Market access, Lack, or limitations (suboptimal dezign, lack of capacity), n current govermment

policy framework for miniends including off-gnd services areas; well-defined
concessions (zize, vears, targets, bundling); compensation schemes in case of
orid expansion

Tanffs Uncertanty or mflexability in electricity tanff regulations for mimgrid
developers

Technical standards Lack of clarity, uncertainty and’or inconsistent government technical
requirements for mimgnds regarding (1) quality of service and (11) grid
intesration, should it occur.

Competing subsidies Competition from subsidized diesel and kerosene (mostly used for lighting);

negative perceptions of minigrid tariffs dus to subszidized grid-distribated
electricity.

specific to minigrids

Social acceptance Unfamiliarity with Risk arizes from lack of awareness and resistance to renewable energy and
rizk minisrids minisrids in commmmities. also from resistance from incumbent businesses.
Availability and quality | Lack of availability of quality hardware and national quality standards for
of hardware components of minigrids, and/or the lack of mstitutionalization of a mumgrid
quality assurance framework. In several countries, hardware costs are also
Hardware risk higher than expected becauss of the lack of 2 supply chain for spare parts.
End-of-life waste Risks anzng from lack of policies and planning regarding disposal of hardware,
manazement meluding batteries. at end-of-life of mini-orids
Customs Cumbersome customs/clearing process for importing hardware, leading to
delays i delivery: punifively hish customs tariffs on minierid hardwsre.
Digital risk Metworks and software Lack of cellular coverage in rural area for mimigrid remote monitormg and
availahility pavments
Laber risk Inadequate capacity Lack of a competitive labor market of educated, skilled and qualified potential
emplovess to design, construct, operate and maintain minigrids, leading to
highar costs, hiring non-local staff and suboptimal performance.
Project development and | Miniprid business developers may not have the necessary expertize and
management capacity capabilities to formulate financially viable projects and operate minigrids. Also,
there 13 no “one-size-fits-all’ solution vet, implying that business models need to
Developer rizsk be contextualized.
Developers’ Inakility of developer to secure low-cost financing from mvestors due to lack of
credibworthiness credit worthmess, or insufficient cash flows to meet imvestors” return
TEquiTEments.
End-user creditrisk | Lack of customer Lack of end-user credit data; customers’ willingness and shility to pay and
creditworthiness methods of payment for electrcity.
Capital scarcity Limited availzkbility of long-term domestic loans, well-capitalized actors and
Financing rizk — - - policy meentives. — - — - - -
: Limited experience with | Investors’ lack of familiarity with minigrid projects and zppropriate financing
mimizrids structures.
Currency risk Local currency volatlity | Cumency mismateh between domestic currency revenues and hard currency
finsncing.
Sovereign risk Warious uncertainties not | Limitations and uncertainty related to conflict, political

nstability, economic performance, weather
eventsnatural dizaster, legal governance, ease of deing
business, crime and law enforcement, land tenure and
infrastructure in country.

Source: UNDP, Derisking Feanswable Enerzy Investment: Off-Grid Electrification (2018)

https://gefportal.worldbank.org
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2) Baseline scenario or any associated baseline programme/projects

This section describes a number of baseline related issues including: minigrid costs, minigrid models, and baseline activities by the private sector and
development actors.

2.1 Baseline minigrid costs

Today, while hardware costs have experience large reductions in recent years, the baseline generation costs of renewable energy minigrids in developing
countries, including African countries, remain uncompetitive with conventional, fossil fuel-based alternatives.

Figure 1, below, based on a generic modelling analysis by UNDP, illustrates this, comparing the generation costs of solar PV-battery minigrids and diesel-based
minigrids in both a developed country (left hand side, ‘low-risk environment’) and developing country (right hand side, ‘high-risk environment) context. In a
typical developed country, generation costs from solar PV-battery and diesel-powered minigrids are at approximate parity, estimated at USD 44.3 cents/kWh
and USD 47.2 cents/kWh respectively. However, in a developing country context, solar-PV battery minigrids today typically become uncompetitive, with an
illustrative generation cost of USD 86.2 cents/kWh, compared to a diesel-based generation cost of USD 53.4 cents/kWh.

This baseline situation, with higher generation costs for solar PV-battery minigrids, reflects a number of underlying factors. One key factor is that developing
countries are characterized by high financing costs, reflecting a variety of underlying investor risks that are present in early-stage markets. Given their high
capital intensity, solar PV-battery minigrids are particularly sensitive to these higher financing costs needed to fund their upfront investment, and this
penalizes their relative competitiveness with respect to diesel. Another important factor can be elevated hardware costs in developing countries, caused by a
variety of issues, including lack of economies of scale and sub-optimal system-design.

Figure 1: Comparison of Solar PV-Battery and Diesel-powered Minigrid Generation costs in Low-risk (Developed Country) and High-risk (Developing country)
Investment environments.
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B Financing Cost
(Equity)

B Financing Cost
(Debt)

W Operating Cost
(el Fuel Cost)

. Investment Cost'
Depreciation

USD CENTS/KWH (PRE-TAX)

PV & Battery Diesel-based PV & Battery Diesel-based

LOW-RISK INVESTMENT HIGH-RISK INVESTMENT
ENVIRONMENT ENVIRONMENT
Debt/equity ratio: 50/50 Debt/equity ratio: 0V'100
Cost of equity: 9% Cost of equity: 21%
Cost of debt: 6% Cost of debt: N/A
Loan tenor: 10 yrs Loan tenor: NJA

Source: UNDP, Derisking Renewable Energy Investment: Off-Grid Electrification (2018)

2.2 Baseline minigrid business models:

Table 2 provides a summary of the four main minigrid business models that are currently being used, including variants underpinning each model, and a
summary of their characteristics.
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Table 2. Summary of Baseline Minigrid Business Models

Category (and variations)

Brief description

Characteristics

Utility-operated

Typically state-owned national or regional
electricity utilities own and operate the minigrid.
The government takes on all risks associated with
the design, construction, operation and
maintenance of the infrastructure.

This model has traditionally been dominant.
Typically, minigrid tariffs are highly subsidized
and set at parity with grid-connected electricity.
This model has not proved to be financially
sustainable. The low-level scalability of this model
has motivated countries (e.g. Kenya, South Africa)
to shift to other models, especially those involving
private sector participation.

Community-operated

The minigrid is operated and managed by a group
of end-users grouped in a cooperative that is
governed by government regulations. Financing
is primarily based on grants and, quite often, the
local community provides in-kind contributions
(e.g.. labor, land).

This model provides opportunities for job creation
and revenue generation to the local community.
However, there iz usually a lack of technical
expertise  within  the community, therefore
planning, design, and implementation (operation
and maintenance) are weak, resulting in a high
portion of community-operated minigrids being
unsustainable. Whereas the conditions may be
conducive for this model to be successfil in some
communities (e.g. Terrat in northern Tanzania), it
15 not necessarilv applicable to all communities.

Private sector-operated

The private sector is responsible for building,
managing, and operating the minigrid. To create
economies of scale and diversify risk, there is the
potential for private sector developers to
aggregate multiple minigrids. Typically, risk
transfer or compensation measures in the form of
loan guarantess, grants or subsidies are provided
by the government or development partners to
improve financial returns and sustainability.

In recent vears there has been significant
innovation in private sector minigrid business
models, driven by lower cost hardware, and new
opportunities via digitalization/cellular networks.
There continues to be a high level of
experimentation in business models and financial
structuring. Nonetheless, private sector models are
currently still not fully financially wviable, with
limited commercial financing available. Some
successful investments are predicated on servicing
an anchor (industrial/commercial) load (e.g.
servicing tea and coffee plantations in Kenya).

Hybrid (combining aspects of
previous three models)

These models combine different aspects of the
previous models, where different entities could
be imvolved in investment, ownership, and
operation of a minigrid. Division of labor and the
clear demarcation of roles and responsibilities of
various actors are essential to ensure the effective
and efficient design, commissioning and
management of minigrids.

Depending on the regulatory framework and
property rights regime, different confractoal
agreements may bind two or more of the three main
actors, namely (1) government or public institution,
(11) private company, or (iii) community, in the
management of a minigrid. Examples of hybrid
models can include public ownership of the asset,
and private operations and maintenance (e.g. 160
minigrids in Mali).

Source: Smart Villages, Techmical Beport @ (2017) , IRENA| Innovation Outleok: Fenewable minigrids (2014) ; M. Franz, N. Peterschmidt, and M_E. Bozhid/

(2014) Mini-grid policy toolkit: policy and business frameworks for successfil mini-grids roll out

https://gefportal.worldbank.org
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There is no gold-standard business model for operating minigrids, and there remains substantial experimentation and exploration of these models. The
particular suitability of one model will depend on the specific context; in general, as markets mature, there is the opportunity to graduate to private sector
models, with good potential for scalability

2.3 Private sector baseline activities:

In Africa, a small group of pioneering private sector minigrid developers are leading the way, backed by an ecosystem of suppliers, investors, development
actors and champions. These developers are mainly backed by patient, impact-oriented equity capital and grants, which enable them to experiment with
different business models, ownership modalities, capital structures and technologies. lllustrative, first-mover private sector developers include PowerGen in
Kenya, and Nayo Tropical Technology and Green Village Energy in Nigeria. Early lessons extrapolated from these developers’ successes demonstrate that
private sector investment in minigrids across Africa has the potential to address the electrification challenge. However, most of the private sector minigrid
developers in Africa are international, with domestic private sector developers under-represented.

According to Bloomberg New Energy Finance (BNEF), investment in private sector minigrids in Africa and Asia (mainly India) is estimated to total $259 million
since 2013,[5] far less than the billions needed by 2030.[6] Local commercial investment, either in debt or equity, in the minigrid sector is extremely rare.

2.4 Baseline activities of development partners:

There are a number of existing donor-driven and NGO initiatives and activities promoting minigrids at the regional level in Africa. These are set out below.
These initiatives typically involve large international financing institution programs comprised of highly concessional debt packages to key markets such as

Ethiopia and Nigeria. These programs can also include support on enabling environments, and pre-feasibility and feasibility studies. Few of these programs
have an explicit focus on minigrid costs.

UNDR RMI and the African Development Bank (AfDB) baseline activities include:

UNDP, RMI and AfDB bring comparative advantages and complementary strengths and competencies to the program.; UNDP brings in-depth investment risk
and regulatory experience in the global minigrid sector, along with on-the-ground experience and capacity; RMI brings techno-economic expertise, hands-on
experience analyzing African minigrid costs and revenues, and experience working closely with African governments and the private sector on minigrid
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planning; the African Development Bank brings regional financial expertise and experience with concessional finance for minigrids, and broad programmatic
support to the sector.

UNDP: UNDP’s baseline activities in minigrids are composed of its Derisking Renewable Energy Investment (DREI) framework, as well as its on-the-ground
support to developing countries with the recently created UNDP Sustainable Energy Hub as an integrator of services and platform for partnerships.

Derisking Renewable Energy Investment (DREI)[1] is an innovative, quantitative framework to support policy makers to cost-efficiently promote private
investment in renewable energy. In late 2018, UNDP expanded the DREI framework to include solar PV-battery minigrids, releasing open-source analytic and
financial modelling tools to track investment risks, financing costs, and to support the private sector and policymakers in modelling levelized costs, tariffs and
subsidies for minigrids.

National GEF-funded minigrid projects. UNDP, working with its partners, has a large active portfolio of GEF-funded projects supporting renewable
energy minigrids (solar-PV battery; mini-hydro; biomass), totaling 12 countries in Africaf2] and 23 countries globally. These projects assist governments with
designing and implementing policies and regulations, and with piloting minigrid investment and financing.

Sustainable Energy Hub. As per UNDP’s new Strategic Plan 2022-2025, the first objective of UNDP is increasing energy access for those furthest
behind. By speeding up investment in distributed renewable energy solutions, especially for those hardest to reach and in crisis contexts, it aims to increase
access to clean and affordable energy for 500 million people. The newly established UNDP Sustainable Energy Hub (hereafter, the ‘Sustainable Energy Hub’)
will be the arrowhead of UNDP'’s new Strategic Plan objectives. The Sustainable Energy Hub will build on UNDP's existing Energy Portfolio, covering over 100
countries to harness clean energy and support the energy transition as well as on UNDP’s Climate Promise, UNDP’s Sustainable Finance Hub and UNDP’s
Digital offer. The Sustainable Energy Hub will develop and operationalize, policies, programmes and partnerships to support UNDP Energy Compact, a
commitment to help increasing access to clean and affordable energy for 500 million people; and accelerating and supporting the transition to renewable
energy. Recognizing that change will be disruptive, UNDP will work to ensure that such transitions are just, and that their impact on vulnerable people is
understood and duly mitigated.

[1] More information at www.undp.org/DREI

[2] GEF funded active UNDP mini-grid projects in Africa are in the following 12 countries: Benin, Central African Republic, Congo, Dem. Rep. of the Congo,
Djibouti, Equatorial Guinea, Guinea-Bissau, Lesotho, Malawi, Mali, Mauritania, Sao Tome & Principe

Rocky Mountain Institute: Rocky Mountain Institute (RMI) is an impartial not-for-profit organization with a 37-year history of creating market-led energy
transformations globally. Its work in minigrids focuses on reducing cost of service and supporting innovative business models. Its approach is based on
experience working across seven countries in Africa with governments, utilities, and the private sector to better understand market-driven solutions to the
continent’s energy needs.
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o Minigrid planning support to governments, utilities and the private sector: RMI is currently supporting minigrid policy, strategy, and regulatory
framework development in Nigeria and Ethiopia. In Nigeria, RMI is working directly with the Rural Electrification Agency along with several Distribution
Companies to support minigrid cost reduction and the testing of innovative business models. This support has included the collection of data, analysis,
and recommendations on tariff rate design, subsidy, site selection, and tenders. RMI is working closely with public and private sector partners to
understand and pilot the impact of ‘productive use loads’ (such as grain-milling or ice-making) on minigrid economics, as well as the market potential for
interconnected minigrids in peri-urban areas. In both countries, RMI has engaged private sector developers and investors as key stakeholders, ensuring
their perspective on minigrid market development is communicated to governments and utilities.

o Thought leadership and research: Over the past three years, RMI has performed research and published several widely-read reports on the minigrid
market in sub-Saharan Africa. These reports have included regional analysis and recommendations on minigrid cost reduction through hardware, soft
costs, finance and regulations; the impact of commerical and industrial ‘productive loads’ on the financial viability of minigrids; and the market potential of
so-called ‘under-grid’ minigrids that could operate interconnected, using existing distribution infrastructure. These reports have focused on the potential of
the private sector minigrid business model. Two of these reports have closely analyzed the impact of minigrid hardware standardization on cost.

o Regional convening events: RMI has participated in and hosted several regional minigrid convening events. In one instance, RMI brought together
African governments, minigrid developers, upstream hardware suppliers, financiers, and donor partners in Lagos, Nigeria, for a multi-day facilitated
discussion of minigrid cost-reduction activities. RMI has led transitions toward clean energy in China and the US, while advising private sector companies
around the globe.

AfDB: AfDB is actively supporting minigrids via the Africa Mini-Grid Market Acceleration Programme (AMAP) - successor to the Green Mini Grid Market
Development Program -, the Sustainable Energy Fund for Africa (SEFA), the Facility for Energy Inclusion (FEI), and GCF projects, amongst others.

The Africa Mini-Grid Market Acceleration Programme (AMAP) is a technical assistance programme implemented by AfDB to expand private mini-grid
investment on the African continent. This will be accomplished through four pillars: i) Opening New Markets (designing bankable, national mini-grid
acceleration programmes to attract public and private investment for mini-grid implementation); ii) Catalytic Support (developing new financial de-risking
instruments for mini-grid investments and providing TA to unlock private investment); iii) Strengthening the Ecosystem (expanding knowledge sharing,
innovation capacity, and technical skills across a broad range of industry actors ), and; iv) Programme Management (ensuring smooth project implementation
and high quality outputs). The programme outputs include the following: (i) the development of a Mini-Grid Acceleration Programme (MAP) framework, meant
to define the ideal design, requirements, and conditions for national-scale mini-grid market development programmes; (ii) preparation of four national MAPs
(tentatively proposed for Ethiopia, Madagascar, Mozambique, and one Sahel G5 country) that may later be financed by the Bank, SEFA, and other financing
partners; (iii) the provision of financial structuring support to at least 10 leading mini-grid developers each seeking more than USD 10 million of commercial
financing; (iv) the review and further development of three financial de-risking instruments including a guarantee facility, results-based financing instrument,
and viability gap financing instrument for AfDB/SEFA deployment; (v) the enhancement and maintenance of the Green Mini-Grid Help Desk website; (vi) the
development of a replicable skills development programme training over 500 professionals. AMAP prioritizes the productive use of energy, the development of
local enterprises and value chains, grid-compatible technologies, the use of digital platforms and solutions, the empowerment of women, and the
electrification of social infrastructure alongside households and micro-enterprises. The programme builds on Bank experience gained from the Green Mini-
Grid Market Development Programme (GMG MDP), SEFA country TA programmes, and is complementary to flagship initiatives including the Facility for Energy
Inclusion, the Nigeria National Electrification Project, and the DRC Green Mini-Grids Programme.
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Green Mini Grid Market Development Programme: Funded by SEFA, with a $1 million grant to launch Phase 1 in June 2015, a $3 million grant for Phase
2 in June 2017, and anticipated $4m for Phase 3 from 2020 onwards. The objective of the Programme is to support the scale-up of investments in
commercially-viable green minigrid projects through a broad range of interventions to improve the enabling environment in SSA. The Program has been
implemented by the SEforALL AfDB, organized in five business lines providing market intelligence, technical assistance to government and developers,
regulatory support, quality assurance and access to finance. The programme currently works to provide this support in 12 countries

Sustainable Energy Fund for Africa (SEFA): Funded by the governments of Denmark, Norway and the United States, as well as the GEF, SEFA provides
grants to facilitate the preparation of bankable projects including minigrids, equity investments in the energy sector, and support to public sector institutions to
improve the enabling environment for sustainable energy.

Facility for Energy Inclusion: FEl is a $500 million fund providing senior and mezzanine debt financing to small renewable IPPs, GMGs and off-grid solar

companies.

Desert to Power Initiative: The Desert to Power Initiative is working to develop 10 GW of solar by 2025 across the Sahel, in Senegal, Nigeria, Mauritania,
Mali, Burkina Faso, Niger, Chad, Sudan, Ethiopia, Djibouti and Eritrea. $140 million has been committed to the initial project preparation phase.

AfDB/GCF (in AMP countries):

o Burkina Faso: AfDB is the project owner of the $59 million GCF-funded Yeleen Rural Electrification Project in Burkina Faso, providing capital subsidies
and an enabled environment to scale-up private sector investement in minigrids.

o DRC: the AfDB-GCF Green Mini-Grid Program for the DRC will pilot an innovative mini-grid model powered by solar, bringing clean and modern energy to
sizeable towns. The Program will finance three solar hybrid mini-grid projects procured through a competitive tendering process, each consisting of a
hybrid PV power plant of 5-10 MW, battery storage, and associated distribution networks to reach consumers. The total cost of three projects is
estimated at USD 87 million, of which up to USD 40 million would be from the AfDB and the GCF senior debts to finance solar PV plant and battery
storage, with the remainder financed by equity and quasi-equity (including investment grant). A financing package arranged by the AfDB will be offered
to pre-qualified bidders as a recommended option. Awarded sponsors will create individual special purpose vehicles (SPV) and will enter into
concession agreements with the central government for a 20-25 year period.

The primary regional-level development actor baseline activities:

World Bank Energy Sector Management Assistance Program (ESMAP): ESMAP’s Global Facility on Mini Grids works to increase World Bank investments in
mini grids while generating knowledge on the factors affecting mini grid scale-up. ESMAP has supported the World Bank’s work with minigrids in 25 global
countries, totaling $445 million in investment in Benin, Ghana, Kenya, and Tanzania, with significant upcoming projects in Nigeria ($150m) and Ethiopia,
among other countries. For example, ESMAP has been providing direct support to Nigeria’s Rural Electrification Agency with tender design, subsidy design,
and site selection. ESMAP has also hosted periodic “Mini Grids Action Learning Events” (most recently in Ghana in June 2019), and recently published Mini
Grids for Half a Billion People (June 20179), an extensive state of the market report.
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International Finance Coorporation (IFC). Scaling Mini-Grid (SMG) is a new World Bank Group initiative that seeks to increase private investment in mini-grid
services by working with governments, private sector investors and donors to find solutions to the remaining challenges in the sector. Under the program,
members of the World Bank Group seek to overcome these challenges by offering financing and advisory support as well as investment and risk mitigation
instruments for governments and the private sector. The Scaling Mini-Grid program helps clients ensure timely completion of projects which can expand
access to clean, and affordable electricity services.

Global Energy Alliance for People and Planet (GEAPP). The Global Energy Alliance for People and Planet is an alliance of philanthropies, multilateral and
development finance institutions, and governments working in partnership with countries across Africa, Asia, Latin America, and the Caribbean to
operationalize renewable energy transitions and expansions, which will reduce greenhouse gases, extend clean power to underserved people, and enable
green jobs. GEAPP aims to extend clean, productive-use energy to 1 billion underserved people, create tens of millions of green jobs, and avoid and avert over
4 billion tons of emissions. It will build a transformational pipeline of projects by supporting the decommissioning and repurposing of fossil fuel plants, utility-
wide adoption of renewable energy, and reliable, productive-use power for off-grid and underserved communities.

BOAD: The West African Development Bank (BOAD) is supporting renewable energy minigrids across West Africa through several projects.

o BOAD is the project owner and a co-financier of the GCF-supported $138.6 million BOAD climate finance facility to scale up solar energy investments in
Francophone West Africa. The facility provides blended finance to solar energy, including minigrids, along with grant funding to support both private sector
and public sector capacity building.

o BOAD is the project owner of the $38.9 million GCF-funded Mali solar rural electrification project, which includes $9.4 million in BOAD funding.

o BOAD is the GEF implementing agency in Togo of a $19.4 million GEF-6 renewable energy program that includes minigrid activities.

GCF: The Green Climate Fund is supporting a range of climate mitigation minigrid projects across Africa. Project owners for these minigrid projects include
the AfDB and BOAD, as described above. Specific projects in addition to those described above include:

o Through the $300 million Universal Green Energy Access Program, with Deutsche Bank as the project owner, the GCF aims to provide financing for off-
grid and minigrid energy companies. The program operates in Nigeria, Namibia, Benin, Kenya and Tanzania, and will operate until 2031.

o As described above, the GCF is also funding minigrid work in the Democratic Republic of Congo, Mali, Benin, Tanzania, Namibia, Kenya, Rwanda. A
variety of project owners are implementing this work.
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CLUB-ER: The African Association for Rural Electrification or Association Africaine pour I'Electrification Rurale (CLUB-ER) is a Community of Practice including
rural electrification agencies and ministries from over 35 member countries. As a Community of Practice, CLUB-ER supports annual meetings, workshops and
an online platform. CLUB-ER is supported by ADEME DEME (Agence de I'Environnement et de la Maitrise de I'Energie - France), and the IFDD (Institut de la
Francophonie pour le Développement Durable) — Québec.

Carbon Trust: The Carbon Trust leads the consortium managing the Transforming Energy Access (TEA) Programme. The TEA programme is supporting the
development of innovative technologies, business models, partnerships and skills that will accelerate access to affordable, clean energy services for
households and enterprises in developing countries.UK aid is providing up to £100 million ($130 million) through the TEA programme until 2024. To date the
programme has already helped people and businesses across Africa cut 2 million tonnes of carbon emissions and improve the lives of 3.2 million low-income
people. It has also leveraged $359 million worth of investment in clean energy from the public and private sectors. Within the TEA programme, the Mini Grid
Cost Reduction (MGCR) Partnership and Powering Opportunities Partnership (POP) focus on minigrid cost-reduction and productive use, respectively. The
MGCR Partnership builds upon and links existing initiatives such as CrossBoundary’s Mini-Grid Innovation Lab and AMDA, and acts as an R&D budget seeking
minigrid capital and operational cost reduction from private sector developer perspective. AMP, in contrast, will take a more holistic approach that includes
working with private sector developers, government, communities, and hardware providers by applying, various policy, design, financing, and project derisking
instruments to reduce minigrid costs.

Energising Development (EnDev). Energising Development (EnDev) is an on-the-ground technical assistance multi-donor programme for energy access active
since 2005 with interventions in more than 20 countries (many of which in Africa). The driving force behind EnDev is the partnership comprised of Germany,
the Netherlands, Norway, Switzerland, and the United Kingdom. The Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH and the
Netherlands Enterprise Agency (RVO.nl) act as the principal agencies for programme coordination. The programme seeks to, by the end of 2025, contribute to
at least a further 26.6 million people worldwide having access to needs-based, climate-friendly energy supply.

Innovation Lab: CrossBoundary and The Rockefeller Foundation launched the Minigrid Innovation Lab in April 2018 in Kenya, the first research and
development fund for sub-Saharan Africa that focuses exclusively on testing business model innovations in the minigrid sector aiming to accelerate
sustainable rural electrification. Recent focus of the Lab includes how minigrids can integrate with the main grid, household and business energy use on
minigrids with tariff change, also examining the commercial returns and social benefits for minigrids for offering appliances to customers on credit.

UNF Mini Grid Partnership: Originally launched at the SEforAll Forum in 2014, the Mini Grid Partnership is a voluntary partnership of leading minigrid
stakeholders that seeks to accelerate the development and deployment of minigrids through the exchange of information and ideas, shaping policy and
markets to unlock the potential of widespread minigrid electrification. The network includes 250+ donors, companies and public sector stakeholders active in
the sector. UNF helps manage the initiative and issues a periodical Newsletter (~4 issues per year) with their Energy Access Practitioner Network initiative.
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African Minigrid Developers Association: The African Minigrid Developers Association (AMDA) is a trade association of minigrid developers operating across
the continent. AMDA represents EPCs, hardware vendors, software vendors, and integrators. AMDA partners with governments, donors, and utilities to share
knowledge and feedback from the private sector with policy-makers, regulators, and investors. AMDA is supported by the Shell Foundation, UK Department for
International Development (DFID), and the World Bank.

Global Commission to End Energy Poverty: The Global Commission to End Energy Poverty is a cross-sector group of African energy sector leaders consisting
of development banks, utilities, and off-grid firms, along with academics, industry leaders and investors. The Commission operates under the joint
chairmanship of The Rockefeller Foundation President Rajiv J. Shah, former U.S. Secretary of Energy Ernest J. Moniz, and the Africa Development Bank
President Akinwumi Adesina. Launched in 2019, the Commission intends to forge a consensus that lays out viable pathways for providing electricity services
to hundreds of millions of under-served homes and business more quickly and more cost-effectively than the current trajectory. These pathways include off-
grid electrification and minigrid technology, and the commission includes leading energy financiers.

Beyond the Grid Fund for Africa: The Beyond the Grid Fund for Africa is a EUR 48 million results-based financing fund focused on Zambia, Burkina Faso, Liberia
and Mozambique off-grid sectors, including both solar home systems and minigrids. The Fund is financed by Swedish International Development Cooperation
Agency and managed by NEFCO in cooperation with the Renewable Energy and Energy Efficiency Partnership (REEEP). Using a results-based financing and
risk-sharing approach called Social Impact Procurement, the Fund aims to reach 5 million beneficiaries by 2025.

3) Proposed alternative scenario, (GEF focal area strategies), with a brief description of expected outcomes and components of the programme

The GEF-7 Africa minigrids program (the ‘program’) — led by UNDP, RMI and AfDB - will increase access to energy by improving the financial viability and
promoting scaled-up commercial investment in renewable energy minigrids (‘minigrids’)[OW1]

The programmatic approach aims to achieve greater impact by creating new minigrid markets across the continent, which, in aggregate, will create scale and
momentum, attracting private sector interest and investment. The programmatic approach will also allow for a broader sharing of good practice, and create
economies of scale in providing program services.

3.1. Summary of key features

The following text sets out the key features of the program.
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Program Focus: The program is focused on minigrid cost-reduction — across hardware costs, soft costs[9] and financing costs — and innovative business
models for minigrids. With lower costs minigrids will be more financially viable, commercial capital flows will increase, and end-users will benefit from lower
tariffs and expanded service.

The program has been designed to specifically address the niche of cost-reduction, and in this way be complementary to existing baseline activities
supporting minigrid investment in Africa. Figure 2 sets out how the program can promote more efficient and effective use of development resources. Program
partners such as the AfDB and the World Bank can leverage the program'’s focus on cost reduction in their own distinct activities.

Figure 2. GEF 7 African Minigrid Program'’s Niche
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Program Design: The program has two main elements:

» A cohort of National ‘Child’ Projects, each with a set of tailored activities in line with the program’s three thematic areas of (i) policy and regulations, (ii)
business model innovation and private sector, and (iii) innovative finance

» A Regional ‘Child’ Project, to support the program’s national child projects, and the Africa minigrid market more generally, offering four core sets of
activities: (i) knowledge tools for both public and private actors; (i) tailored technical assistance to countries; (iii) digitalization for minigrid cost-reduction,
and (iv) convening, dissemination, and tracking of progress.

There are two categories of national child projects depending_on their funding_source:

GEF-funded AMP national child projects: national child projects directly receiving GEF STAR financial resources. There are a total of 15 GEF-funded
national child projects in the program.
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‘Third-party funded’ AMP national projects: national projects not directly receiving GEF STAR financial resources, and instead funded by other sources,
including UNDP and AfDB financial resources. There are a total of 6 ‘third-party funded’ projects in the program: Angola (AfDB), Madagascar (UNDP,_AfDB)_in
the 1st round; Chad (UNDP)_and Mauritania (UNDP)_in the 2nd round; Burundi (UNDP)_and Liberia (UNDP)_in the 3rd round. These countries wished to
participate in the program but were facing unavailability of CCM resources. New and additional resources from AfDB and UNDP have been provided to fund
child projects’ national activities, and to complement the regional child project’s activities funded by the GEF CCM set-aside.

Special considerations for ‘third-party funded’ national projects.

‘Third-party funded’ projects do not have a ‘standalone’ nature in the program and as a result are not submitted to GEF SEC for CEQ
endorsement/approval and do not follow the same reporting requirements as GEF-funded projects do.

Instead of a CEO endorsement/approval request document, an Information Note will be prepared that presents summary information on the technical
design and scope of an AMP ‘third-party-funded’national project which will be included as an annex to the regional child project CEQ endorsement/approval
documentation.

‘Third-party-funded’national projects will report global environmental benefits (GEBs)_via the regional child project following_guidelines described in
Section 6 below on Global Environment Benefits.

UNDP and/or AfDB funding for these projects will be included and reported as co-financing to the AMP regional child project.

These projects will have access to knowledge tools and technical assistance support provided by the regional child project, and benefit from learning and
sharing_as part of the child project country cohort. They will also share their perspectives and experiences, which can help scale up minigrid development and
increase the program’s impact.

The program is structured as four components, across national child projects and five components for the regional child project, as set out in Figure 3, below.
This structure allows for a clear results framework for measuring impact across national child projects, with a commonality in outcomes, outputs and
indicators in each component.

Figure 3. Architecure of the GEF-7 Africa Minigrids Program
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Country Participation: The primary form of country participation in the program will be as national projects. The program will support: (1) a first round of 11
such countries submitted for the GEF December 2019 work programme. These 11 countries are: Angola, Burkina Faso, Comoros, Djibouti, Ethiopia, Eswatini,
Madagascar, Malawi, Nigeria, Somalia and Sudan. Of these 15 round countries, 9 will be joining the program with their available CCM STAR resources and 2
(Angola, Madagascar) will be ‘third party-funded’ projects joining the program with available UNDP and/or AfDB funding;

(2) a second round of 7 national projects submitted for the GEF June 2021 work programme, that have come forward and expressed their interest to join the
Africa Minigrids Program after it was first approved in December 2019. These 7 countries are: Benin, Chad, Mali, Mauritania, Niger, Sao Tome & Principe (STP)
and Zambia. Of these 2nd round countries, 5 will be joining the program with their available CCM STAR resources and 2 will be ‘third party-funded’ projects
joining the program with available UNDP funding. Funding for national projects has come from GEF STAR, UNDP TRAC and AFDB SEFA[1], as well as other co-
financing sources; and

(3) a third round of 3 national projects submitted for the GEF June 2022 work programme. These 3 countries are: Burundi, The Democratic Republic of the
Congo (DRC), and Liberia. Of these 3" round countries, 1 (DRC) will be joining the program with their available CCM STAR resources and the other 2 will be
‘third party-funded’ projects joining the program with available UNDP funding.

[1] New and additional UNDP TRAC (USD 3.0m) and AfDB SEFA (USD 2.0m) funding is as follows. Two ‘third party-funded’ projects in Angola (AfDB SEFA USD
1.0m) and Madagascar (AfDB SEFA (USD 1.0m), UNDP TRAC (USD 1.0m)). Co-financing to two GEF STAR projects in Malawi (UNDP TRAC (USD 1.0m) and
Burkina Faso (UNDP TRAC (USD 1.0m)). Please also see Annex A.
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[2] New and additional UNDP TRAC (USD 3.0m) and AfDB SEFA (USD 2.0m) funding is as follows. Two ‘third party-funded’ projects in Angola (AfDB SEFA USD
1.0m) and Madagascar (AfDB SEFA (USD 1.0m), UNDP TRAC (USD 1.0m)). Co-financing to two GEF STAR projects in Malawi (UNDP TRAC (USD 1.0m) and
Burkina Faso (UNDP TRAC (USD 1.0m)). Please also see Annex A.

These set of countries represents a diverse cross-section of African countries: both large as well as smaller markets; Anglophone and Francophone countries;
small island developing states; and countries in post-crisis contexts. This can create a rich and diverse mix of contexts, perspectives and experiences in the
program.

In addition to participating as national child projects, countries in Africa will be able to participate in the program in three further ways. Under these
additional categories, the regional child project will look to create a ‘docking station’ by which countries can engage with the program. This support will be
subject to availability of regional child project resources, and may involve a degree of cost-sharing. Should there be no second round of GEF 7 national child
projects, interested countries can still benefit from the program as standalone GEF-7 project.

Existing GEF-funded minigrid projects being implemented in African countries with closure dates planned for between 2021 and 2024 as per Annex E in
the PFD —i.e. 11 in total - will be invited to participate in the program with observer status.

A final category can come from all other interested countries. In this regard, the program can be viewed as a public good that will seek to be inclusive,
open and accessible, making its knowledge tools available to all interested parties.

Partnerships: The program will partner widely with other stakeholders and initiatives in minigrids. Key partners include (non-exhaustive):
o Lead partners of UNDP, RMI and AfDB
o Financing partners, who will be key to the program’s investment goals, including development banks: AfDB, BOAD, World Bank, and DBSA

o Knowledge partners, including Club ER, Carbon Trust, WB ESMAP, Innovation Lab and Minigrid partnership.

The program will put in place an inclusive governance structure, including an AMP advisory committee, to promote engagement and information flow amongst
partners. Similarly, the program will actively seek to reciprocate engagement in partners’ governance bodies.

Complementarity: To ensure complementarity with baseline activities, during the design phase detailed ‘gap analysis’ exercises have been performed at the
national child project level. The technical team has travelled to 9 of the countries under consideration. During these fact-finding missions, the technical team
met with national counterparts, UNDP Country Offices, donor partners, and private sector developers and investors. Summary findings of these analyses are
reflected in Annex D and are reflected in each national child project concept note.

Theory of change: The program's theory of change is summarized in Figure 4 below.
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The theory of change is premised on a baseline context where, while good progress is being made, renewable energy minigrids are currently not competitive
with fossil-fuel based alternatives. This baseline context is described earlier in the baseline section, and in Figure 1. This program, by focusing on cost-
reduction levers and innovative business models, can improve the financial viability of renewable energy minigrids. When renewable energy minigrids are more

competitive, private capital will then flow, resulting in various program benefits: investment at scale, GHG emission reductions, and electrification and lower
tariffs for end-users.

As set out in Figure 4, a number of internal logical steps need to occur to achieve this change
Renewable energy minigrids face a range of underlying investment risks. These are shown in Figure 4, and described earlier in Table 1.

These underlying investment risks in turn result in three key negative drivers on renewable energy minigrid’s generation costs: high financing costs, with
elevated costs of equity, debt and unattractive capital structures; high hardware/soft costs, reflecting market barriers and poor system design; and lack of
innovation in business models, holding back revenue growth and new sources of demand.

In this context, the program itself has interventions organized into three key areas (components): policies and regulations; business model innovation
and private sector; and innovative finance. The program’s specific outputs under each of these three areas are designed to systematically target the underlying
investment risks at the national level for renewable energy minigrids.

When underlying investment risks are mitigated, this in turn inverses the earlier relationships, resulting in three key beneficial drivers for the

competitiveness and fincancial viability of renewable energy minigrids: reduced hardware and soft costs, and increased revenues and economies of scale.
Collectively these three beneficial drivers result in a virtious cycle of lower generation costs.

Figure 4. GEF 7 Africa Minigrids Program Theory of Change
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This theory of change, and the program’s focus on cost-reduction, is well-aligned with both UNDP’s and RMI’s areas of expertise. This is further explored in
Boxes 1 and 2, respectively, below.

Box 1: UNDP’s Derisking Renewable Energy Investment Framework for Minigrids

Derisking Renewable Energy Investment (DREI) is an innovative, quantitative framework to support policy makers to cost-efficiently promote private
investment in renewable energy. In late 2018, UNDP expanded the DREI framework to include solar PV-battery minigrids, releasing open-source analytic and
financial modelling tools to track investment risks, financing costs, and to model levelized costs, tariffs and subsidies for minigrids.
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As an illustration of the DREI framework for solar PV-battery minigrids, Figure 5 below shows financing cost waterfalls that have been prepared for an analysis
in Kenya. The underlying data was gathered via 12 structured interviews with international and domestic private sector developers and investors.

In terms of specifications, this Kenya analysis has been performed for a total 77MW minigrid investment target, serving 3.52 million people, and amounting to
8,000 systems. Each minigrid is sized to 10kWp systems with 40kWh lithium-ion batteries, with each minigrid serving 100 households, to a Tier 1-2
electrification level at 95% reliability. The analysis assumes private sector build-own-operate (BOO) minigrids.

The financing cost waterfall on the left (pre-derisking) quantifies how different investment risks contribute to higher financing costs for solar PV-battery
minigrids. The figure shows that the business-as-usual cost of commercial equity for solar-PV battery minigrids in Kenya is 23%, and that currently debt is not
available. Four major risk categories, energy market risk, developer risk, financing risk and currency risk, contribute strongly to higher financing costs. This
financing cost waterfall can assist in identifying and prioritizing public measures to address these investment risks.

The financing cost waterfall on the right (post-derisking) quantifies how - once a package of public derisking measures is implemented - each of these public
measures can mitigate individual risk categories, lowering the overall financing costs for minigrids in Kenya. The package of measures modelled is estimated
to reduce the average cost of capital by 11.7%, from 23.0% to 11.3%, including a significant benefit from introducing debt into the capital structure. This
reduction in financing costs results in a significant increase in the competitiveness of minigrid investment.

Figure 5: Pre and Post-derisking financing cost waterfalls for solar PV-battery minigrids (Kenya)
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Figure 5: Pre and Post-derisking financing cost waterfalls for solar PV-battery minigrids (Kenya)
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Box 2: RMI's Approach to Mini-Grid Cost Reduction

RMI has engaged public and private sector stakeholders in several countries across Africa on minigrid cost reduction. The work to date has revealed six cost-
reduction opportunities to reduce minigrid levelized cost of electricity from $0.60/kWh today to near $0.20/kWh by 2030 (see Figure 6: 1) reduce costs of
minigrid hardware, 2) ensure electricity generated is fully utilized through demand stimulation and optimized load management, 3) focus on customer
acquisition and relationship management, 4) reduce costs of building and operating minigrids, 5) enable low-cost financing, and 6) reduce regulatory barriers,
costs and risks.

Figure 6 Levelized Cost Of Electricity Reduction Opportunities In Six Categories
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RMI's broader cost-reduction work includes data collection, data analysis, developing recommendations to inform tariff design and subsidy, site selection and
tender development to encourage cost reduction in partnership with utilities, government, and private sector developers. RMI has also conducted research and
provided thought leadership regarding the impact of productive use loads on minigrid economics, the market potential for undergrid minigrids, and new
business models to enable cost reduction. RMI has a particular focus on leveraging the private sector to pursue cost reductions and regularly consults with

local and international minigrid developers across Africa.

3.2 Program Design and Components

The following four Program Components will collectively seek to achieve the outcome of the program.

o Components 1 to 3 will apply at the national child project level

o Component 4 at both the regional child project and national child project level.
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Component 1: Policy and regulation (national child projects)

Outcome: Appropriate policies and regulations are in place that address policy, institutional, regulatory and technical barriers to facilitate investment in
minigrids.

For the private sector to invest, they require clear, transparent and long-term domestic policies and regulations, which are well-designed, implemented and
enforced. Under these conditions, low-cost, commercial capital can start to flow. Private sector actors in African countries often express indifference with
current regulations, and point to burdensome or poorly-formulated public measures. The policy and regulatory activities undertaken in this component will
address a variety of barriers to investment, from energy market risk, to digital risk, to labor risk, amongst others (see earlier Table 1). Typically activities under
this component are targeted towards public officials and institutions.

List of generic outputs (to be tailored to country context):
An inclusive national dialogue to identify minigrid delivery models is facilitated

A minigrid regulatory framework, including tariff model, tax regime, and grid expansion risk, is developed in close coordination with other development
partners

Geospatial, techno-economic modeling of least-cost off-grid renewable electricity technologies (minigrids, grid expansion, solar home systems)
Formulation of rural electrification strategy/plan, incorporating transparent targets and supported by multi-tier data
Assessment of negative impact of competing fossil-fuel subsidies on competitiveness of minigrids, and recommendations for subsidy reform.

Minigrid DREI techno-economic analyses carried out to propose most cost-effective basket of policy and financial derisking instruments and contribute
to AMP Flagship Report on Cost Reduction

Institutional set-up for rural electrification assessed and supported, and institutional capacity building provided on technical, managerial, and regulatory
issues.

Capacity building provided to public officials (regulator, ministries) specifically to design procurement/tender processes that incorporate cost-reduction
levers and innovative business models

Domestication of quality standards for solar minigrid components, and institutional capacity of national standards organizations/bureau strengthened

Customs procedures and import requirements harmonized, and capacities of public officials to implement and enforce simplified import process
strengthened
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Support provided to establish waste management policies and plans to ensure minigrid hardware and batteries are properly handled at end-of-life

Support provided to improve policies around digital infrastructure for smart minigrids, including improving cellular coverage in rural areas and mobile
money

Public programmes (apprenticeships, certificates, university programs) to develop competitive, skilled labor market in minigrids

Component 2: Business model innovation with private sector (national child projects)

Outcome: Innovative business models based on cost reduction operationalized with strengthened private participation in low-carbon minigrid development.

Private sector (developers, supply chain, investors, financial intermediaries, etc.) involvement in minigrid cost-reduction will be central to the program’s
approach. A range of activities will be offered to engage and support the private sector. The centerpiece of these activities will be support on pilot minigrids,
with a focus on productive use and innovative business models. A range of complementary activities will build the capacity of private sector actors. This
component will place an emphasis on support to domestic private sector developers, and advancing gender considerations.

List of generic outputs (to be tailored to country context):
o Pilots developed, including on productive use/innovative appliances and modular hardware/system design, leading to cost-reduction in mini-grids
o National report on opportunities to boost economic activities through electricity access and productive use, with focus on minigrids
o Capacity of potential tender bidders (private sector developers) strengthened to consider innovative business models and cost-reduction levers

o Capacity of winning tender bidders (private sector developers) strengthened to develop and implement innovative business models and cost-reduction
levers

o Support provided to upstream suppliers on hardware standardization/modular approaches, including in tendering processes

o Support provided to establish and grow a national industry association for private sector developers

Outputs in this component may involve capital investments funded by GEF. Specific GEF-funded capital investments will be defined during the PPG stage when
national child project documents are developed. However, in general, GEF-funded capital investment, alongside other co-financing, will be used in a targeted
fashion to maximize cost reduction impact. For example, GEF-funded investment could be used for minigrid cost-reduction activities such as piloting
hardware standardization and modularization, and productive-use and innovative appliances business models, addressing hardware costs. In all cases, GEF-
funded capital investment will only address incremental costs, and not business-as-usual investment which would have occurred in the baseline.
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Where applicable, principles of competitive selection according to transparent criteria, and in line with public procurement principles, will be used to select
private sector developers to participate in this component’s activities/outputs. In addition, to maximize relevant participation, selection of private sector
developers will be aligned as relevant with existing criteria and selection of private sector developers in national tenders.

Component 3: Scaled-up financing (national child projects)

Outcome: Financial sector actors are ready to invest in a pipeline of low-carbon minigrids and concessional financial mechanisms are in place to incentivize
scaled-up investment.

Access to low-cost, commercial capital (equity and debt), ideally in local-currency, is key to reducing the cost of minigrids, and the long-term commercial
sustainability of minigrid markets. In markets which are being supported by donor partners, concessional finance and/or capital subsidies and results based
financing can provide additional cost-reduction. The program will establish partnerships with development banks and financial actors, and will support
innovation in cost-efficient financial mechanisms to enable innovation that leads to minigrid cost-reduction and bring minigrid markets to maturity.

List of generic outputs (to be tailored to country context):

o Design support, including development of operational guidance, provided for Minigrid Funding Facility (MFF, or equivalent financial mechanism) under
rural electrification agencies/funds

o Innovative financing solutions for minigrid development are identified and implemented through the MFF (or equivalent) with supporting human and
institutional strengthening

o General market intelligence study on minigrids prepared and disseminated amongst public officials and finance community
o Feasibility study support provided to minigrid developers, creating a pipeline of investible assets.
o Domestic financial sector capacity-building on business and financing models for minigrids

o Capacity building provided to minigrid developers and investors on measuring and reporting on impact indicators, building credibility in impact
investment as an asset class

Component 4: Convening, dissemination, and tracking progress (national child projects, regional child project)

Outcome: Child project countries benefit from rapidly-deployable technical expertise on minigrid cost-reduction and associated business models tailored to
each country’s context, and harmonized knowledge management approaches. Robust data-driven market intelligence on minigrid systems and business
models is aggregated and shared across the minigrid sector, increasing consumer and investor confidence and lowering the risk profile and costs of
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minigrids. Digital solutions are mainstreamed across national child projects to demonstrate cost-reduction opportunities.

This component will be facilitated by the regional child project, with activities organized around the following areas:

Knowledge Tools

These activities will develop and share knowledge products that provide guidance and share good practice regarding minigrid cost-reduction. Development of
tools will be demand-driven, based on surveys of stakeholder needs. Emphasis will be placed on accessible, user-friendly tools that can be applicable in a
wide-range of contexts. Activities may include collecting and analyzing good practices around minigrid cost-reduction in a variety of regulatory environments,
research and develop tools (e.g., policy packages, template tender documents, and guidelines) on productive use program designs to reduce cost. These tools
will be made widely available and used in multiple markets. This will draw from and build on RMI and UNDP’s innovative research and experience in minigrids.
These toolkits will support both the public sector (e.g. rural electrification agencies) and the private sector (e.g. minigrid developers) in national child projects
and the overall minigrid market. An emphasis will be placed on market-oriented outputs, reflecting the needs of developers and investors to accelerate market
growth and ensuring additionality relative to other minigrid knowledge tools.

Tailored Technical and Operational Assistance to National Child Project Implementation

The regional child project will also provide tailored, hands-on, technical assistance to support activities in the national child projects, both at the design and
implementation stages. At times national child projects can benefit from support and facilitation to identify high-quality experts, or for immediate trouble
shooting and guidance. A roster of technical minigrid experts will be made available to participating countries. The regional project will guide national child
projects in the scoping of appropriate technical assistance to match their objectives, and ensure linkages to the roster of technical minigrid experts. The
regional child project will also support participating countries during key decisions and technical reviews at national child project milestones and provide
actionable, strategic recommendations to increase adoption of minigrid cost-reduction opportunities and innovative business models.

The modalities of the coordination between regional and national projects, including the modalities to request additional support (especially considering the
limited nature of regional level TA funding for these activities) by national projects, will be further developed and defined before CEO Endorsement Request
submission.

Digital tools and solutions for minigrid cost-reduction

The regional child project will promote and develop knowledge on the use of digital tools and solutions across national child projects and other national
stakeholders. Knowledge-building will focus on the potential for use of digital technologies, including leveraging minigrid projects’ data, to improve the
commercial viability of renewable energy minigrids. To that end the regional child project will curate existing specialized digital tools and solutions for the off-
grid and minigrids sectors, identify the key use cases that can deliver the most value for minigrid development, seek to understand and assess their value and
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social impact, and disseminate this knowledge widely across AMP national child projects and the minigrid sector. It will also develop a monitoring and
evaluation framework against which GHG emission reductions, and broader impact on the SDGs, can be measured and deploy a data aggregation platform as
a regional public good that will enable the aggregation of data collected by national child projects on minigrid pilots receiving national project support. This
data aggregation platform will use the common reporting data protocols and standardized approaches for data analytics and monitoring and evaluation of
minigrid projects developed by the regional child project, thus contributing to further standardization in the African minigrid sector.

Convening, Dissemination, and Tracking

The program will support and facilitate knowledge management and information sharing between the regional child project and national child projects, within
the program’s community of practice, as well as broader information sharing amongst the larger minigrid community. Several working groups organized
around the program’s three thematic areas (policies, private sector and financing) will be established and will convene regularly, with an emphasis on south-
south cooperation, and minigrid cost reduction. Particular attention will be given to private sector engagement, encouraging their active participation in
working groups, in order to collect inputs for project implementation and to inform government action. The program will also support national child projects to
carry out lessons learned studies that will be used to develop replication plans for scaling up minigrid investments in each participating country.

Monitoring and Evaluation

The regional child project will work closely with national child projects to ensure operationalization and harmonization of common monitoring and evaluation
framework against which GHG emission reductions, and broader impact on the SDGs, will be measured. A common M&E framework with SMART indicators
will ensure that the program is able to track progress toward its overarching objective.

List of outputs:

Knowledge Tools

Implementation guidance and curated resources for AMP (regional project and national projects). Various tools (policy packages; financial models;
template contracts; template tender documents; template legal documents; guidelines on system design) to support cost reduction in National Child
Projects

AMP flagship reports and country-level insight briefs. Reports, in-depth case studies, and insight briefs that codify and synthesize cost-reduction good
practices, including a flasghip DREI report tracking cost-reduction across national child projects.

Training materials (various thematic areas)Cost-reduction training materials for the community of practice for National Child Projects, and for a broader
set of stakeholders
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Tailored technical assistance to national child project implementation

Database of operational and technical experts. A roster of leading technical experts (consultants, program partner staff) are selected, and the database
made available to countries

Operational and technical expert support (core AMP thematic areas). Regular tailored assessments and support (either via desk-review, video conference
or travel) to countries to include operational and technical support, TOR reviews and trouble-shooting

Convening, dissemination, and tracking
Development of a communications and partnerships strategy
Online learning management system and AMP web platform

Community of practice establishment and convening. A cost-reduction community of practice is established, with working groups addressing the
programs three thematic areas (policies, private sector and financing), and including members from national child project countries and global experts;
learnings from the program are shared regularly with an emphasis on South-South cooperation and private sector engagement

Technical cohorts and facilitation to address shared challenges. Cost-reduction community of practice web-platform established, webinars, conferences,
blogs, media release (interviews etc.) arranged for knowledge management and communication

Annual monitoring and evaluation reports, including mid-term and terminal program evaluations for enhanced learning and tracking program impacts

End-of-project replication / scaling-up plans, including investment plans, based on lessons learned reports supported for national child projects to ensure
sustainability, and to help countries integrate off-grid energy access in NDCs

Digital tools and solutions for minigrid cost-reduction

A digital strategy for the Africa Minigrids Program (AMP) is developed and implemented, including a standardized Quality Assurance and Monitoring
Framework (QAMF) for national ‘child’ project pilots

A framework for data security and consumer protection is developed for collecting data from minigrid projects, applied to all AMP minigrid pilots,
and disseminated across the minigrid sector. Standardization and harmonization of data and data collection protocols

A common monitoring and indicator framework (AMP-QAMF) (including MRV for GHGs, SDG impact, and quality assurance) is established for
national child projects, support provided

Data from all AMP minigrid pilots/countries is digitally aggregated at a regional level, based on the AMP-QAMEF, creating value by generating insights
and regional learning.

Data and machine learning are used to solve specific data problems or bottleneck in the minigrids sector, and to optimise minigrid performance
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Digital advocacy and communication tools, as well as digital content, are developed to enable and facilitate national policy dialogues for AMP
national child projects

Monitoring and Evaluation
Annual monitoring and evaluation reports, including mid-term and terminal program evaluations for enhanced learning and tracking program impacts

End-of-project replication / scaling-up plans, including investment plans, based on lessons learned reports supported for national child projects to ensure
sustainability, and to help countries integrate off-grid energy access in NDCs

National Child Project Budget Allocations for Program Activities:

With the aim of contributing to collective ownership of the program, it is anticipated that each national child project will set aside between USD 50,000 to USD
100,000 for specific national-level activities which can contribute to the program and link up with the regional child project’s activities. To be clear this will not
involve any transfer to the regional child project, but will simply cover national child project costs. For example, this national child project budget can cover
costs related to: (i) M&E to feed into program framework indicators, (ii) travel to participate in the regional child project’s workshops/events; (iii) sharing of
research and lessons learned to the regional child project; and (iv), contributions towards the regional child projects knowledge products.

4) ALIGNMENT WITH GEF FOCAL AREA

The program is aligned with Objective 1 of the Climate Change Focal Area to “Promote innovation and technology transfer for sustainable energy
breakthroughs”, and through CCM1-1 - Promote innovation and technology transfer for sustainable energy breakthroughs for de-centralized renewable power
with energy storage. Under one national child project, the program also has linkages to CCM-1-3 - “Promote innovation and technology transfer for sustainable
energy breakthroughs for accelerating energy efficiency adoption.”

It also contributes to points 113, 118, and 119 of the GEF-7 Programming Directions to accelerate “the speed and scale of sustainable energy investment in
developing countries”, to develop “innovative business models that go beyond business as usual” and to foster innovation. The overall contribution towards
supporting “transformational shifts towards low emission and climate-resilient development pathways” is particularly important given access to affordable
renewable energy is unavoidable for sustainable development, particularly in a context where countries are struggling to extend national grids to secure
energy access to off-grid communities.
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Since many of the national child projects under the program will develop low-carbon minigrids supported by innovative business models that can be scaled-up,
the programme also aligns with the objective to focus “on the demonstration and early deployment of innovative technologies to deliver sustainable energy
solutions that control, reduce or prevent GHG emissions” (117).

In addition, the program follows GEF’s advice to deliver focused interventions “through programmatic approaches or regional projects” (118).

5) INCREMENTAL COST REASONING
The program has a clear incremental cost reasoning, building on the baseline analysis and program'’s area of focus and niche.

The baseline analysis, as set out in earlier section, has identified that generation costs for renewable energy minigrids in developing countries are not
competitive with fossil-based alternatives. The key drivers behind this are identified. It is the case that generation costs are falling, based on a number of
baseline trends, but there is a need to further accelerate this

The program has a focus on minigrid cost-reduction — across hardware costs, soft costs and financing costs — and innovative business models for
minigrids. With this clear focus, the program has a specific niche, being complementary to existing activities. In this way, the program has the aim of
promoting more efficient and effective use of existing development resources and programs.

In short, the program’s alternative scenario will result in additional falls in generation costs, making renewable energy minigrids more competitive, and
spurring more investment, GHG emission reductions, and electrification. At the PPG stage, a numeric analysis will be modelled to quantify the benefits of the
GEF's alternative scenario on generation costs, as opposed to a business-as-usual reference.

6) GLOBAL ENVIRONMENT BENEFITS

The program is expected to mitigate significant amounts of CO. emissions and will be accompanied by co-benefits. Direct and indirect emission reductions
are expected to occur at the national child projects and regional child project. The table below provides an overview of the direct and indirect emissions
reductions for the program, and the methodology is further elaborated in this section.
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Table 3. Overview of GHG Emission Reductions Expected from the AMP’s child projects
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Emissions mitigation (metric tons of CO2e)

Countries
Direct Indirect Total
Regional - 2,791,111[1] 2,791,111
Angola 6,951 1,554,041 1,560,992
Burkina Faso 3,737 727,037 730,774
Comoros 8,211 8,546 16,757
Djibouti 16,842 36,266 53,108
Eswatini 5,375 54,611 59,986
Ethiopia 13,868 4,966,674 4,980,542
Madagascar 13,903 2,465,395 2,479,298
Malawi 2,391 2,004,726 2,007,117
Nigeria 177,341 4,936,128 5,113,469
Somalia 45,402 967,392 1,012,794
Sudan 27,474 1,895,694 1,923,168
Benin 13,859 178,402 192,261
Chad 2,787 1,622,546 1,625,333
Mali 16,013 1,095,348 1,111,361
Mauritania 10,973 166,598 177,571
Niger 4,987 2,184,053 2,189,040
S&o Tomé and Principe 27,116 9,011 36,127
Zambia 11,645 717,176 728,821
Burundi 9,876 471,830 481,706
DRC 10,678 2,155,162 2,165,840
Liberia 10,490 272,110 282,600

- [
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The emissions calculations are attributed to each national child project in the following categories: 1) direct emission mitigation from pilot investments
(corresponding typically to output 2.1 in the PFD); 2) indirect emission mitigation, from creating a general enabled investment environment, and subsequent
minigrid investment flows. The methodology for the contributions is calculated as follows:

Direct emission mitigation from country projects are the cumulative CO2 emissions saved from the baseline, which is assumed to be
standalone deisel generators in all countries (i.e. an emission factor of 0.786 tC02/MWAh[2]). The minigrid capacity, capacity factor and availability
are based on RMI’s fieldwork in Africa. The size of the pilot investments are taken from national child project concept notes. The number of
minigrids is calculated assuming the use of GEF investments as a portion of grant financing towards minigrid capital expenditures. The direct
emissions reduction assumes a 20-year technology lifetime.

Indirect emission mitigation is calculated using a top-down approach, on the basis that the project contributes to an enabled environment
which subsequently attracts minigrid investment. A time frame of a 4 year national child project, with a further 10 year post-project period is
assumed. The methodology further assumes that minigrids will electrify either 33%, 20% or 15% (depending on country context) of the current
unelectrified population in the particular country, with a 20 year technology lifetime for minigrids. The selection of these three tiers is based on
several criteria, including (1) current levels of grid coverage; (2) recent and ongoing initiatives for grid extension; (3) geographical size of countries;
and (4) spread of off-grid communities in terms of population density. Thereafter the methodolgy applies a causality factor varying between 20%
and 80%, chosen based on the state of the minigrid market development and ongoing baseline initiatives in each country.

Table 3 above shows the direct and indirect emission mitigation targets as allocated between the national child projects and the regional project in the PFD:

For the 15t and 2" Rounds of AMP national child projects, 10% of the indirect GHG emission reduction targets calculated at the national child project level
as per the above methodology are allocated to the regional child project, in line with the apportioning of the overall program budget. This reflects the benefits

of national child projects accessing the regional child project’s support. To avoid double counting, this 10% is removed from the indirect GHG emission
reduction totals for each of the national child projects.

For the 3™ Round projects, the allocation of indirect mitigation targets to the regional child project in the PFD was not possible because the regional
project had already been CEO Endorsed by the time of the submission of the 3™ round PFD Addendum and its accompanying Concepts (submitted for
approval in the June 2022 GEF Council). Therefore, the 3" round PFD addendum does not allocate indirect GHG emissions reductions between the national
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projects (90%) and the regional project (10%); indirect GHG emission reduction targets for 3" round national child projects, as included in the PFD and
Concepts, correspond to 100% of the indirect GHG benefits estimated at PFD/PIF.

For the submission of the GEF-funded projects CEO endorsement/approval request documents and the monitoring of projects’ results, the following allocation
principles have been or will be followed as applicable:

10% of the indirect GHG emission reduction targets and results calculated at the national child project level are to be allocated to the regional child project
(in its CEO Endorsement Request and respecive monitoring and evaluation documents) in line with the apportioning of the overall program budget. This
reflects the benefits of national child projects accessing the regional child project’s support. To avoid double counting, this 10% is to be removed from the
indirect GHG emission reduction totals for each of the national child projects (in their respective CEO Endorsement/Approval request and monitoring and
evaluation documents).

Third-party-funded projects will follow the approach described below as it relates to the reporting of their global environmental benefits.

For the 15t and 2" Rounds of ‘Third-party funded’ national projects, 100% of the direct and indirect emission reduction targets and results calculated at
the national child project level, are to be allocated to the regional child project (in its CEO Endorsement Request and respective monitoring and evaluation
documents). Since third-party-funded projects are not submitted to GEF SEC for CEO endorsement/approval, no risk of double counting exists.

For the 3" Round ‘Third-party funded’ national projects, the allocation of direct and indirect mitigation targets to the regional child project in its CEO
endorsement request was not possible because the regional project had already been CEO Endorsed by the time of the submission of the 3™ round PFD
Addendum and its accompanying Concepts (submitted for approval in the June 2022 GEF Council). Nevertheless, to maintain consistency with the AMP
standard approach, 100% of the direct and indirect emission reduction results calculated for these projects, are to be allocated to the regional child project in
its relevant monitoring and evaluation documents. Third-party-funded projects are to report their results through the regional child project.

In addition to GHG emission reductions, it is estimated that a total of 8.9 MW in direct installed renewable energy capacity will be established as a result of the
program. Table 4 below provides an overview of the increase in RE capacity installed (Solar PV (MW)) targets estimated in the PFD phase.
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Table 4. Overview of Increase in RE Capcity expected from the AMP’s child projects

Countries Increase in RE Capacity Installed- Solar PV (MW)
Angola 0.150
Burkina Faso 0.090
Comoros 0.180
Djibouti 0.330
Eswatini 0.100
Ethiopia 0.270
Madagascar 0.270
Malawi 0.060
Nigeria 3.600
Somalia 0.900
Sudan 0.540
Benin 0.280
Chad 0.056
Mali 0.323
Mauritania 0.221
Niger 0.101
Sao Tomé and Principe 0.547
Zambia 0.235
Burundi 0.199
DRC 0.215
Liberia 0.212
Total 8.879
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The total number of direct beneficiaries disaggregated by gender is shown in the table below.
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Table 5: Overview of DIRTECT BENEFICIARIES from the AMP’s child projects
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Direct beneficiaries (Number of people)

Countries
Women Men Total
Angola 14,442 13,601 28,043
Burkina Faso 7,537 7,537 15,074
Comoros 16,563 16,563 33,126
Djibouti 31,935 36,011 67,946
Eswatini 8,294 7,969 16,263
Ethiopia 28,532 27,415 55,947
Madagascar 28,043 28,043 56,086
Malawi 4,918 4,726 9,644
Nigeria 175,285 182,441 357,726
Somalia 91,584 91,584 183,168
Sudan 55,420 55,420 110,840
Benin 7,094.924 6,882.076 13,977
Chad 1,419.192 1,390.808 2,810
Mali 8,162 7,987 16,149
Mauritania 5,734.197 5,332.803 11,067
Niger 2,539.899 2,489.101 5,029
Sao Tomé and Principe 13,674.000 13,674.000 27,348
Zambia 5,872.500 5,872.500 11,745
Burundi 5,018.000 4,942.000 9,960
DRC 5,393.000 5,376.000 10,769
Liberia 5,261.000 5,318.000 10,579
Total 522,721 530,575 1,053,296
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Further, the program will contribute to significant energy cost-reductions as a result of the displacement of diesel and petrol generators by the child project
countries through the increased utilization of renewables and storage. Therefore, the program is also expected to improve energy security within the child
project countries, since the share of local energy resources used in the energy sector will grow and dependency on imported fuels will decrease.

The above methodology will be further developed, and calculations refined, before CEO endorsement.

[112,179,612 from 15t Round national child projects and 611,499 from 2"4 Round national child projects

[2] UNDP (2019) Project Document for UNDP-GEF project entitled “Promoting a better access to modern energy services through sustainable mini-grids and
hybrid technologies in Djibouti” (PIMS 6202)

7) INNOVATION, SUSTAINABILITY, AND SCALING-UP

Innovation

The Program’s primary innovation is its extensive focus on cost-reduction and business model innovation to reduce minigrid cost, with the overall aim to
increase the affordability of renewable electricity to off-grid markets. Since off-grid market development cannot be met solely through public investments and
development aid, a more sustainable approach is to involve private sector participation in off-grid electrification using PV minigrids. Reductions in financing
costs is underlined by the theory of change that proposes to reduce, eliminate or transfer the investor’s risks using appropriate derisking instruments, thereby
reducing the investor’s cost of capital (equity and debt). In addition to reducing financing costs, emphasis will be given to hardware and soft cost reductions,
all of which will act in synergy to decrease the cost of renewable electricity in rural settings. In addition, the Program will operationalize innovative business
models centered on productive energy uses, providing economic opportunities in the form of income-generating activities for local communities. The
combined effects of decreasing electricity costs and improved economic conditions will be the increased affordability and capacity to pay for renewable
electricity by end users. In a derisked investment environment, the increasing demand driven by low cost of electricity will catalyze further investments in
renewable minigrids thereby creating a virtuous circle for scaling up investments and contributing to higher levels of rural electrification. All of this will be done
using a programmatic approach without compromising each Child Country’s specific needs.

Sustainability
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(a) Technical viability: From a technical point of view, the viability of low-carbon minigrids for rural electrification has been demonstrated in several developing
countries particularly in Africa (e.g. Mali and Nigeria). By supporting the adoption of technical standards and a QAF for minigrids in participating countries, the
barriers to technology transfer and diffusion will be reduced or eliminated. By further addressing non-technical barriers to the development of low-carbon
minigrids, the Program will help create a sustainable niche by strengthening the political, institutional, legal, regulatory and operational capacities of key
national institutions. It will also support technology development through a market-based approach - developing national capabilities and disseminating
information. These efforts should ensure the long-term technical viability of minigrids for rural electrification in participating African countries.

(b) Financial viability: One of the innovative elements of the Program is its focus on cost reduction (hardware, non-hardware, and financing costs) in order to
increase the affordability of renewable electricity to rural communities. To achieve this objective, National Child Projects will implement policy and financial
de-risking measures designed to reduce the costs of hardware, non-hardware (site-selection, system design, customer acquisition, operations and
maintenance, etc.) and finance (debt and equity). Secondly, the Program will operationalize the most optimum business model for the design, implementation,
operation, maintenance and management of the Child Projects using the business template discussed above - taking into account local conditions to
minimize both transaction and operational costs in minigrid development and management. For instance, the Program will promote a value chain approach to
technology transfer that will integrate local labor and local industries / service providers in the development of solar PV-battery minigrids. A third element of
the Program design is to promote the use of renewable electricity for productive uses in order to support the socio-economic development of targeted
communities. A by-product of this development will be the increased capacity of local communities to pay for electricity, which will ensure the financial
viability of proposed minigrids. This will be achieved by providing targeted support to rural households and/or associations willing to engage in income-
generating activities using electricity simultaneously building the capacity of technical staff.

With regard to the financial support given to project promoters, the key to sustainability is to ensure that low-carbon minigrids are viable investments. As
discussed earlier, the Program will support National Child Projects to identify and implement financial instruments based on stage of market development in
order to ensure the financial viability of investments. The range of financial instruments will be outlined in National Child Project concepts and detailed during
program formulation. In addition to integrating financial instruments in project designs, it is important to involve the private sector by making promoters aware
of investment opportunities in minigrids and low-carbon technologies, educating financial institutions about the particularities of investments in the off-grid
sector, as well as strengthening the role of government and development partners as facilitators. The activities proposed under Component 4 of the Program
will serve this purpose.

(c) Socio-economic sustainability: The Program will fully support the human rights-based approach and will not have any negative impact on the enjoyment of
human rights (civil, political, economic, environmental, social or cultural) of key potential stakeholders, targeted communities or the population as a whole. In
particular, a gender-transformative approach will be used (as described in the Section in Gender Mainstreaming), and it will avoid any community relocation as
far as practicable. If relocation is unavoidable, appropriate relocation action plans and grievance mechanisms will be developed within a robust Environmental
and Social Management Framework (ESMF).
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The Program will focus on providing modern and sustainable decentralized energy services to the rural population and, in the process, demonstrate the
benefits that sustainable technology can bring to improved livelihoods in rural areas. These relate to the social and economic benefits accruing to local
communities in terms of a healthier environment for the rural population, opportunities for income-generating activities and improved management of natural
resources related to productive energy uses. Particular attention will be given to strengthening the role of women as actors in the energy sector rather than
mere beneficiaries. Women entrepreneurs will be encouraged to manage facilities. Those engaged in the processing and packaging of agricultural products
will be at the core of promoting renewable electricity for productive purposes. In addition, on-the-job capacity building - especially for installation and
maintenance of minigrids, will be gender-sensitive. These combined activities will help reduce the gender gaps that traditionally exist in the energy sector.

(d) Environmental sustainability: The Program, accompanied by investments in solar PV-battery minigrids in National Child Projects, will result in an estimated
direct GHG emission reduction of 0.32 MtCO2 and 21.80 MtCO,. in consequential emission reductions. Consequently, the Program will support all
participating countries in either implementing their NDCs through deployment of low-carbon minigrids or in updating NDCs to cover off-grid electrification
using sustainable delivery models for low-carbon minigrids. This will facilitate decision-making on energy infrastructure and service delivery options to
account for the uncertainty associated with climate change predictions and to assess the climate resilience of different options. For example, decisions to
invest in minigrids should take into account current and future climate changes and variability. The project will ensure that the country's climate change
portfolio agencies are actively involved in the project coordination mechanism to promote an integrated approach. The program will also promote the uptake
of energy efficient appliances for residential and commercial purposes, thereby further supporting environmental sustainability.

(e) Scaling-up: The replication and scaling of the Program’s impact is embedded within the program design. Each Child Project will develop a replication plan -
including investment plans, for scaling-up investments in minigrids. These replication plans will be based on lessons learned across all country projects and
from GEF-funded minigrid projects worldwide. Preliminary estimates, on the high replication factor potential, ranges from 3 to 5 for GHG emission reductions.
In some participating countries, the scaling-up potential will be much higher - as the baseline electrification rates in rural areas (e. g. Angola, Ethiopia) are very
low and the Program is the first of its kind. More detailed market surveys will be carried in each participating country during program formulation to assess
scaling-up and replication impact. The Program’s comprehensive approach to reduce financing, hardware and soft costs will create the enabling environment
to attract public and private investments. This coupled with sound knowledge management underpinned by a robust theory of change is expected to catalyze
markets.

ADDENDA

Programmatic Justification for the inclusion of new child projects and activities

After the GEF Council’'s approval, in its December 2019 meeting, of the original Program Framework Document (PFD) for the Africa Minigrids Program (AMP),
two addenda have been submitted to and approved by the Council:

First Addendum -2"9 round AMP
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An additional round (2nd round) of 7 National Child Projects came forward and expressed their interest to join the Africa Minigrids Program after it was first
approved in December 2019. Of these 2nd round countries, 5 will be joining the program with their available CCM STAR resources and 2 will be ‘third party-
funded’ projects joining the program with available UNDP funding.

A supplemental PFD (PFD Addendum) was prepared and submitted to the GEF Council for consideration in its June 2021 meeting.

The PFD Addendum approved in the June 2021 GEF Council meeting reflects the increase in GEF-7 resources to be programmed and, reports on incremental
information (financial and core indicator targets) in the context of the new participating countries. The design, national child projects’ basic component
structure and the objective in the addendum remains the same as that of the originally approved Africa Minigrids Program PFD.

Additional resources were also approved for the AMP Regional Child Project to add a new component focused on mainstreaming the use of digital tools and
solutions across national child projects and other national stakeholders — with the objective of knowledge-building on the potential for use of digital

technologies to support minigrids planning, development and operation.
Second Addendum - 3 round AMP

Another supplemental PFD (PFD Addendum) was submitted and approved by the GEF Council in its June 2022 meeting. This PFD Addendum included the
submission of a third phase of 3 National Child Projects (3rd round), as well as additional resources for the AMP Mali National Child Project which was
originally included in the second round of AMP projects. Of the 3™ round countries, 1 (one) will be joining the program with their available CCM STAR
resources and 2 (two) will be ‘third-party funded’ projects joining the program with available UNDP funding.

Updated PFD

This updated PFD reflects the Original PFD and both PFD Addenda and the respective child project Concepts (which are an annex to those documents) as
approved by the GEF Council in the corresponding work programme (December 2019, June 2021, and June 2022). In that sense, it provides information on
how the Program structure has changed with the addition of a new component to the AMP regional child project, the additional GEF funding for the AMP Mali
National Child Project, and the inclusion of two new rounds of national projects bringing the total number of AMP participating countries to 21.

1. New Countries and National Child Projects added to the Program

The following 10 new country concept notes were selected to join the Africa Minigrids Program based on the same set of criteria used in the original

selection.

Table 6. New Countries and National Child Projects added to the Program

https://gefportal.worldbank.org 73/113



3/9/23, 12:53 PM

Global Environment Facility (GEF) Operations

Round Country/Title Project Details
2"d Round Benin national child project under the Africa Minigr | GEF Grant: $1,326,147
'ds Program Co-finance: $58,270,000
Chad national child project under the Africa Minigri | GEF Grant: [third party-funded]
ds Program Co-finance: $600,000
Mali national child project under the Africa Minigrid | GEF Grant: $1,326,147 (2" Round)
s Program GEF Grant: $ 458,329 (3 Round)
Co-finance: $14,650,000 (2" Round)
Co-finance: $ 23,000,000 (3™ Round)
Mauritania national child project under the Africa | GEF Grant: [third party-funded]
Minigrids Program Co-finance: $1,500,000
Niger national child project under the Africa Minigri | GEF Grant: 1,601,376
ds Program Co-finance: $8,495,000
S&do Tomé and Principe national child project under | GEF Grant: $1,968,349
the Africa Minigrids Program Co-finance: $5.917.000
Zambia national child project under the Africa Mini | GEF Grant: $1,363,947
grids Program. Co-finance: $52,950,000
3rd Round Burundi national child project under the Africa Mini | GEF Grant: [third party-funded]
grids Program Co-finance: $950,000
DRC national child project under the Africa Minigri | GEF Grant: $$408,716
ds Program Co-finance: $20,500,000
Liberia national child project under the Africa Minig | GEF Grant: [third party-funded]
fids Program Co-finance: $950,000

Each national child project aims to support access to clean energy by increasing the financial viability, and to promote scaled-up commercial investment, in
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low-carbon minigrids with a focus on cost-reduction levers and innovative business models.

National Child Project Budget Allocations for Program Activities:

With the aim of contributing to collective ownership of the program, it is anticipated that each of the new 10 national child projects will set aside between USD
50,000 to USD 100,000 for specific national-level activities which can contribute to the program and link up with the regional child project’s activities. To be
clear this will not involve any transfer to the regional child project, but will simply cover national child project costs. For example, this national child project
budget can cover costs related to: (i) M&E to feed into program framework indicators, (i) travel to participate in the regional child project's workshops/events;
(iii) sharing of research and lessons learned to the regional child project; and (iv), contributions towards the regional child projects knowledge products.

The regional child project will enable the provision of regional support to the 10 new national child projects mentioned above together with the 11 (eleven)
national child projects already approved.

2. New Component for the Regional Child Project added to the Program

As part of the regional child project, an additional component was added that will focus on mainstreaming the use of digital tools and solutions across
national child projects and other national stakeholders. This component will knowledge-build on the potential for use of digital technologies, including
leveraging minigrid projects’ data, to improve the commercial viability of renewable energy minigrids. This new component of the regional child project will
enable the provision of regional support to the 10 new national child projects mentioned above together with the 11 (eleven) national child projects originally
approved, in addition to other national stakeholders that make up the minigrids sector more broadly.

3. New activities under the Mali national child project added to the Program

As part of the '‘Mali national child project under the Africa Minigrids Program' new outputs and activities will be added in line with the overall program objective
and components/outputs structure. Additional GEF project funding of $458,329 will complement the originally approved GEF grant of $1,326,147. Once the
second round and third round Mali projects are merged into one, the project will remain a Medium Sized project (MSP) at total GEF project funding (excluding
GEF fees and PPG funds) of $1,784,476.

4 (a). Contribution to program targets — 2"4 Round national child projects

The proposed new 2" Round national child projects are expected to increase the Program'’s core indicator targets for (i) Greenhouse Gas Emissions Mitigated
by 78,758 tC0O2eq (direct) and by 6,114,987 tCO2eq (indirect) at the national child projects and regional child project levels, and (ii) positively impact an
additional 79,430 direct beneficiaries of whom it's estimated that 40,157 are women and 39,273 are men.
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methodology is the same used in the original approved PFD.

Table 7. 2" Round Direct and Indirect GHG ER

Emissions mitigation (tons of CO2e)
Countries
Direct Indirect Total

Regional - 611,499 611,499
Benin 13,859 178,402 192,261
Chad 2,787 1,622,546 1,625,333
Mali 7,391 625,702 633,093
Mauritania 10,973 166,598 177,571
Niger 4,987 2,184,053 2,189,040
Sao Tomé and Principe 27,116 9,011 36,127
Zambia 11,645 717176 728,821
Total 78,758 6,114,987 6,193,745

Note - Table 7 figures: As in the original PFD, 10% of the indirect GHG impacts calculated at the national child project level are allocated to the regional child
project, in line with the apportioning of the overall program budget. This reflects the benefits of national child projects accessing the regional child project’s
support, including the addition of a new component to the regional child project, focused on mainstreaming the use of digital tools and data across AMP
national projects and the minigrid sector, which is expected to contribute and enhance the enabling conditions required for minigrids development across
AMP countries. To avoid double counting, this 10% is removed from the indirect totals for each of the national child projects.

The table below provides an overview of the number of direct beneficiaries expected from adding 2" round national projects to the AMP.

Table 8. 2" Round Direct beneficiaries
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Direct beneficiaries (Number of people)
Countries
Women Men Total
Benin 7,095 6,882 13,977
Chad 1,419 1,391 2,810.00
Mali 3,823 3,631 7,454.00
Mauritania 5,734 5,333 11,067.00
Niger 2,540 2,489 5,029.00
Sao Tomé and Principe 13,674 13,674 27,348.00
Zambia 5,873 5,873 11,745.00
Total 40,157 39,273 79,430

In addition to GHG emission reductions, it is estimated that a total of 1.59 MW in direct installed renewable energy capacity will be established as a result of
the new 2" round national child projects. The table below shows the additional RE capacity installed by country.

Table 9. 2"4 Round increase in re capacity installed

Countries Increase in RE Capacity Installed (MW)
Benin 0.280
Chad 0.056
Mali 0.149
Mauritania 0.221
Niger 0.101
Sdo Tomé and Principe 0.547
Zambia 0.235
Total 1.589
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4(b). Contribution to program targets — 3™ Round national child projects
The proposed new 3™ Round national child projects are expected to increase the Program’s core indicator targets for (i) Greenhouse Gas Emissions Mitigated

by 39,666 tCO2eq (direct) and by 3,368,748 tCO2eq (indirect) at the national child projects and regional child project levels, and (ii) positively impact an
additional 40,003 direct beneficiaries of whom it's estimated that 20,011 are women and 19,992 are men.

The table below provides an overview of the Direct and Indirect emission reductions expected to occur as a result of 3™ round national child projects. The
methodology is the same used in the original approved PFD. In the case of Mali, the expected emission reductions are those from the additional project
activities being added as part of the 3™ round funding.

Table 10. 3 ROUND DIRECT AND INDIRECT GHG ER

Emissions mitigation (tons of CO2e)
Countries
Direct Indirect Total
Burundi 9,876 471,830 481,706
DRC 10,678 2,155,162 2,165,840
Liberia 10,490 272,110 282,600
Mali 8,622 469,646 478,268
Total 39,666 3,368,748 3,408,414

Note - Table 10 figures: For the 3™ Round projects, the allocation of indirect mitigation targets to the regional child project in the PFD was not possible any
longer because the regional project had already been CEO Endorsed by the time of the submission of the 3™ round PFD Addendum and its accompanying
Concepts (submitted for approval in the June 2022 GEF Council). Therefore, Table 10 figures refer to the calculated direct and indirect GHG ER from 3" round
national projects; targets were not allocated between the national projects and the regional project as was done for the 15t and 2" round projects.

The table below provides an overview of the number of direct beneficiaries expected from 3™ round national projects.

Table 11. 3 ROUND DIRECT BENEFICIARIES
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Direct beneficiaries (Number of people)
Countries

Women Men Total
Burundi 5018 4,942 9,960
DRC 5,393 5,376 10,769
Liberia 5,261 5318 10,579
Mali 4,339 \4,356 8,695
Total 20,011 19,992 40,003

In addition to GHG emission reductions, it is estimated that a total of 0.8 MW in direct installed renewable energy capacity will be established as a result of the

new 3™ round national child projects. The table below shows the additional RE capacity installed by country.

Table 12. 3 ROUND INCREASE IN RE CAPACITY INSTALLED

Countries Increase in RE Capacity Installed (MW)
Burundi 0.199
DRC 0.215
Liberia 0.212
Mali 0.174
Total 0.800

4 (c). Consolidated Program Targets by AMP Round

As a result of adding new national projects and activities under the 2"d and 3™ AMP rounds, the program’s estimated Direct GHG ER increased from 321,495 to

439,919 tCO2eq. The table below shows the contribution of each of the AMP rounds of projects.

Table 13. AMP CONSOLIDATED DIRECT AND INDIRECT GHG ER
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Emissions mitigation (metric tons of CO2e)
Round
Direct Indirect Total

First Round (December 2019) 321,495[1] 21,796,122 22,117,617
Second Round (June 2021) 78,758 6,114,987 6,193,745
Sub-total first and second Rounds 400,253 27,911,109 28,311,362
Third Round (June 2022) 39,666 3,368,748 3,408,414
Total AMP 439,919 31,279,857 31,719,776

[1] In the respective concept notes for 15! round national child projects, some of the direct emissions figures have been rounded and as a result, the
aggregated total when adding up individual GHG ER targets from each Concept is 321,500, slightly different from the PFD total of 321,495 for 15 round direct

GHG ER.

The total estimated number of direct beneficiaries increased from 933,863 in the 1t Round, to 1,013,293 people with the addition of 2" round
countries/activities, and to a further 1,053,296 people with the addition of new countries and activities under the 3™ Round.

Table 14. AMP CONSOLIDATED direct beneficiaries

Direct beneficiaries (Number of people)

Round

Women Men Total
First Round (December 2019) 462,553 471,310 933,863[1]
Second Round (June 2021) 40,157 39,273 79,430
Sub-total first and second Rounds 502,710 510,583 1,013,293
Third Round (June 2022) 20,011 19,992 40,003
Total AMP 522,721 530,575 1,053,296

[1] In the original PFD the total number of beneficiaries was estimated at 933,863 but the target reflected in the PFD was 736,050. This has since then been

corrected in the subsequent PFD Addenda.
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Similarly, from an initial estimated increase in installed solar PV capacity of 6.49 MW, the program now aims to reach 8.879 MW.

Table 15. AMP consolidated INCREASE IN RE CAPACITY INSTALLED

Round Increase in Solar PV Capacity Installed (MW)
First Round (December 2019) 6.490
Second Round (June 2021) 1.589
Sub-total first and second Rounds 8.079
Third Round (June 2022) 0.800
Total AMP 8.879

The GHG emissions reductions under GEF CORE indicator 6 have been calculated using the GEF methodology consistent with the methodology used and
described in the Original PFD.

The emissions calculations are attributed to each national child project in the following categories: 1) direct emission mitigation from pilot investments
(corresponding typically to output 2.1 in the PFD); and 2) indirect emission mitigation, from creating a general enabled investment environment, and
subsequent investment flows. For ease of reference the methodology used is described below:

Direct emission mitigation from country projects are the cumulative CO2 emissions saved from the baseline, which is assumed to be standalone
diesel generators in all countries (i.e. an emission factor of 0.786 tCO2/MWh[1]). The size of the pilot investments are taken from national child project
concept notes. The number of minigrids is calculated assuming the use of GEF investments as a portion of grant financing towards minigrid capital
expenditures. The direct emissions reduction assumes a 20-year technology lifetime.

Indirect emission mitigation is calculated using a top-down approach, on the basis that the projects contribute to an enabled environment which
subsequently attracts minigrid investment to close the electricity access gap. The methodology further assumes that minigrids will electrify either 33%,
20% or 15% (depending on country context) of the current unelectrified population in the particular country, with a 20 year technology lifetime for
minigrids. The selection of these three tiers is based on several criteria, including (1) current levels of grid coverage; (2) recent and ongoing initiatives for
grid extension; (3) geographical size of countries; and (4) spread of off-grid communities in terms of population density. Thereafter the methodolgy
applies a causality factor varying between 20% and 80%, chosen based on the state of the minigrid market development and ongoing baseline initiatives in
each country.
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As in the approved PFD, 10% of the indirect GHG impacts calculated at the national child project level are allocated to the regional child project, in line with the
apportioning of the overall program budget. This reflects the benefits of national child projects accessing the regional child project’s support, including the
addition of a new component to the regional child project, focused on mainstreaming the use of digital tools and data across AMP national projects and the
minigrid sector, which is expected to contribute and enhance the enabling conditions required for minigrids development across AMP countries. To avoid
double counting, this 10% is removed from the indirect totals for each of the national child projects.

[1] UNDP (2019) Project Document for UNDP-GEF project entitled “Promoting a better access to modern energy services through sustainable mini-grids and
hybrid technologies in Djibouti” (PIMS 6202)

[5] ESMAP. 2019. Mini Grids for Half a Billion People: Market Outlook and Handbook for Decision Makers. Executive Summary. Energy Sector Management
Assistance Program (ESMAP) Technical Report 014/19. Washington, DC: World Bank.

[6] Accelerating SDG Achievement: SDG Policy Briefs in support of the High-Level Political Forum. United Nations. 2019.

[7] More information at www.undp.org/DREI

[8] GEF funded active UNDP mini-grid projects in Africa are in the following 12 countries: Benin, Central African Republic, Congo, Dem. Rep. of the Congo,
Djibouti, Equatorial Guinea, Guinea-Bissau, Lesotho, Malawi, Mali, Mauritania, Sao Tome & Principe
[9] Typical soft costs include site-selection, customer acquisition, project development, ongoing operations and maintenance, and other non-hardware costs.

[10] New and additional UNDP TRAC (USD 3.0m) and AfDB SEFA (USD 2.0m) funding is as follows. Two ‘self-financed’ projects in Angola (AfDB SEFA USD
1.0m) and Madagascar (AfDB SEFA (USD 1.0m), UNDP TRAC (USD 1.0m)). Co-financing to two GEF STAR projects in Malawi (UNDP TRAC (USD 1.0m) and
Burkina Faso (UNDP TRAC (USD 1.0m)). Please also see Annex A.

[11] UNDP (2019) Project Document for UNDP-GEF project entitled “Promoting a better access to modern energy services through sustainable mini-grids and
hybrid technologies in Djibouti” (PIMS 6202)
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1b. Program Map and Coordinates

Please provide geo-referenced information and map where the program interventions will take place.

Figure 7. Map showing the geographical location of participating countries

AMP PARTICIPATING COUNTRIES

These 21countries together hod an estimated total of 396 million people
without electricity, or more than two thirds of the 587 million total people
without access to electricity in Sub-Saharan Africa (SDGT Progress Report

2022}

2nd ROUND: 7

GEF June 2021
Angola™ Benin DRC
Burkina Faso Chad™ Burundi™
Comoros Niger Libera™
Djibouti Mali .
Eswatini Mauritania™
Ethiopia Saoc Tome e Principe
Madagascar Zambia
Malawi
Nigeria
Somalia
Sudan

Large and smaller markets; Anglophone,

= (third-party-funded) Francophone, and Lusophone countries;
Small island developing states; and countries
in post-crisis context.

The designotions employsd and the presentation of materol on this map do notimply the ex pression of any opinion whatsoever on the port of the Secretoriat of the United Nations or UNDP
concerning the legol stotus of any country, terrtory, city or oreg or its guthoritiss, or concerning the delimitotion of its frontiers or boundaries.

https://gefportal.worldbank.org 83/113



3/9/23, 12:53 PM Global Environment Facility (GEF) Operations

https://gefportal.worldbank.org 84/113



3/9/23, 12:53 PM Global Environment Facility (GEF) Operations
2. Stakeholders
Select the stakeholders that have participated in consultations during the program identification phase:
Civil Society Organizations Yes
Indigenous Peoples and Local Communities
Private Sector Entities Yes

If none, please explain why:

In addition, provide indicative information on how stakeholders, including civil society and indigenous peoples, will be engaged in the program preparation, and
their respective roles and means of engagement

Key stakeholder engagement activities included:
Inception workshop in New York with UNDP, GEF in person and AfDB, WB ESMAP, DBSA via video conference (Nov. 2018)

Minigrid Summit in Abidjan with over 40 stakeholders present, including government counterpart from 5 countries, donor partners and knowledge
partners (March 2019)

In-person and conference meetings with child project country counterparts, discussing the minigrid sector and the program (Sept. 2018 mission to
Ghana, Eswatini, Uganda, Cote d’Ivoire, Zambia; July 2019 mission to Burkina Faso; Aug. 2019 mission to Djibouti, Gambia, Madagascar; ongoing remote
communication)

Bilateral meetings with donor partners exploring co-financing opportunities, and conducting DREI analysis interviews as part of the gap analysis. (Feb.
2019 mission to Cote d'lvoire; Jun. 2019 mission to UK; Sept. 2019 mission to Cote d'lvoire and Togo; ongoing remote communication)

Regular bimonthly missions to Ethiopia and Nigeria, coinciding with other RMI work in those countries (2018-2019)

Table 16: (a) Stakeholder Engagement — 15t Round countries
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Stakeholder

Contributions

Angola

Minigrid developers

(Private Sector)

UNDP Angola Country Office led in-depth interviews wit
h private sector minigrid developers in Angola, as part
of the DREI analysis. They've provided valuable input in
the state of the minigrids sector and key barriers in Ang
ola.

Burkina Faso

Ministry of Energy

(Government)

The core technical team engaged and consulted with t
he Ministry in program design and prioritized child proj
ect activities.

The Ministry will be main national implementing counte
rpart for the UNDP-GEF project, and will contribute to id
entification and promotion of minigrids, communicatin

g and advertising minigrids with stakeholders.

Swedish Embassy Burkin
a Faso team

(Development Partner)

The core technical team interviewed Swedish Embass
y’'s Burkina Faso team as part of the gap analysis. The
y've provided valuable input in the state of the minigrid
s sector and ongoing donor partner support in Burkina
Faso.

The Embassy also presents co-financing opportunity. U
NDP CO is exploring collaboration with the Embassy, u
nder its renewable project funding window.

World Bank Burkina Faso
team

(Development Partner)

The core technical team interviewed World Bank’s Burki
na Faso team as part of the gap analysis. They've provi
ded valuable input in the state of the minigrids sector a
nd ongoing donor partner support in Burkina Faso.

https://gefportal.worldbank.org

SONELEC (national utilit
y)

The core technical team interviewed SONELEC, with fa

cilitation from UNDP Comoros Country Office as part of
the gap analysis. They've provided valuable input in the
state of the minigrids sector and ongoing donor partne
r support in Comoros.
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The natinnal utility company also presents co-financing
d countries . o . -

opportunity, and team is coordinating with existing sup
port and funding SONELEC receives on similar initiative

s to create synergy.

ENGIE

(Private Sector)

The core technical team interviewed ENGIE's Comoros
team as part of the gap analysis. They've provided valu
able input in the state of the minigrids sector and ongoi
ng donor partner support in Comoros, also their ongoin
g minigrid project in the country.

Djibouti

Ministry of Housing, Urb
an Planning and Environ
ment (MHUEAT)

(Government)

MHUEAT is the political and operational focal point of
GEF. The Ministry is in charge of the environmental poli
cy of Djibouti.

Ministry of Energy and N
atural Resources (MER
N)

(Government)

MERN is responsible for designing, defining and develo
ping government policy on energy and natural resource
s. It defines rules, regulations, statutory instruments an
d legislation for the energy sector including electricity,
petroleum products and renewable energy.

Electricité de Djibouti (Ed
D)

(Government)

EdD is the national power utility of Djibouti and has the
mandate for the provision electricity throughout the co
untry. A new law adopted in 2015 enabled the participa
tion of IPP under a PPA contract with EdD.

Agence Djiboutienne de
Maitrise de I'Energie (AD
ME)

(Government)

ADME is a public institution whose mission is to promo
te energy efficiency and renewable energy in all econo
mic sectors, including knowledge sharing, research, de
veloping solutions and ensuring compliance.

https://gefportal.worldbank.org

Ministry of Natural Reso
urces & Energy (MNRE)

(Government)

The core technical team engaged and consulted with M
NRE in program design and prioritized child project acti
vities.

MNRE will be main national implementing counterpart f

Ar+thA IININD_RELC nrainnt AanAd wiill nantrikiita +A idAantifia
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Stakeholder

Contributions

Chad Ministry of Energy

UNDP CO engaged with the Ministry of Energy

Ministry of Energy, Gener
al Directorate for Energy
Benin Resources (Direction Gé
nérale des Resources En
ergétiques)

The DGRE took part in discussions with UNDP CO for c
oncept note development.

Renewable Energy Agen
cy — Agence des Energie

Several rounds of meetings were organised with the AE
R-Mali to define the approach of the Concept note. The
AER is responsible for the development of pilots for pro
mising technologies, including off-grid, PV-based syste

etroleum

Mali
s Renouvelables du Mali | ms. It is a close partner to Mali's Agency for the Develo
(AER-Mali) pment of Domestic Energy and Rural Electrification (A
MADER) (Mali), which is also to be involved in the proje
ct given its rural electrification mandate and capacities.
Mauritania Ministry of Petroleum, En | UNDP CO engaged with the Minister of Petroleum, Ener
ergy and Mines gy and Mines
Niger Ministry of Energy and P | UNDP CO engaged with the Ministry of Energy and Petr

oleum

MOPIRNA - Ministry of
S3do Tomé and Prin | Public Works, Natural Re

cipe sources and Environmen
t

UNDP CO engaged with the Ministry of Public Works, N
atural Resources and Environment

The Rural Electrification

Zambia ]
Authority (REA)

Zambia’s Rural Electrification Authority prepared detaile
d consultation documents which were discussed durin

g a half-day workshop with UNDP to inform the concep

t note.

European Union

UNDP consulted with the European Union on Zambia-s
pecific opportunities

Development Partn | GIZ
ers

UNDP consulted with GIZ in Mali and in Benin to explor
e synergies

Millennium Challenge Co

https://gefportal.worldbank.org

UNDP consulted with MCC/MCA Benin Il
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The UNDP Country Office (CO) has been the liaison for
the core technical team to engage with government co

Stakeholder

Contributions

Burundi

Ministry of Energy of Bur
undi

Beyond its implementation role, the Ministry also comp

rises various agencies which could contribute expertis

e and knowledge as well as take part in national dialog
ue.

DRC

Ministry of Energy of the
Democratic Republic of
Congo

Beyond its implementation role, the Ministry also comp
rises various agencies (including some nascent but pro
mising agencies) which will be key in advancing project
activities.

Liberia

Rural and Renewable En
ergy Agency (RREA) of Li
beria

Category: Government. The RREA is an independent bo
dy and a central player in minigrids. Beyond its implem
entation role, it is expected that it will be a conduit to th
e broader ecosystem of stakeholders.

Liberia

Ministry of Energy of Lib
eria

The Ministry of Energy is a partner of an ongoing UNDP
project and as such, it has been appraised of the AMP
and could possibly support the project’s activities in var
ious ways.

nd with co-financing from Microsoft .

Malawi

https://gefportal.worldbank.org

(Government)

MNREM will be main national implementing counterpar
t for the UNDP-GEF project, and will contribute to identi
fication and promotion of minigrids, communicating an
d advertising minigrids with stakeholders.

Ministry of Agriculture, Ir
rigation and Water Devel
opment (MAIWD)

(Government)

The core technical team engaged with MAIWD to explo
re electrification in an integrated way that plans for elec
tricity access with productive use and agriculture devel
opment.

World Bank Malawi team

The core technical team interviewed World Bank's Mala

wi team and they've provided valuable input in their acti

ra e
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3. Gender Equality and Women's Empowerment

Are gender dimensions relevant to the success of program? Yes

If yes, please provide indicative information on these dimensions and how these will be addressed in the program. If no, please explain why

Clean energy access through minigrids has the potential to bring multiple benefits to off-grid communities as shown in Table 5. First, the benefits may not
accrue equally to men, women, and youth. Second, the burden of work that disproportionately affects women and youth may be exacerbated by access to
electricity when additional work is generated after dark. Since men, women, and youth are affected differently by electricity access, the market development of
minigrids for enhanced rural electrification needs to be supported by gender-responsive policies, strategies and action plans. The Program will identify and
implement measures to integrate gender issues in minigrid development across all three thematic areas. In particular, it will ensure that gender considerations
are included in all child country projects.

It is expected that opportunities for gender transformation can be achieved through the integration of women and youth in productive energy uses.

Table 17. Summary of minigrid benefits

Minigrid benefits

Houzehold Food preparation; Studv afier sunset; Information and communication technologies; Increased comfort; Leisure
and learning: Food conservation: Better nutrition

Productive use Reduced phyvsical effort; Faster processing; Cheaper price; Greater range of services; Business after dark; Trade
without travelling; Market information; Cool and frozen products

Community Medical & Education services at night; Safe commumnities; Clean, reliable water supply; Less time spent, less
distance traveled: Local new services: Digital sovernment services

Source: Adapied from Practical Action Toial Energy Access

National Child Projects will include a specific gender component. Gender Action Plans (GAPs) will be developed as part of the National Child Projects, to
ensure that the development of minigrids in each participating country considers the energy and income-generation needs and characteristics of men and
women, as well as boys and girls (i.e. youth). GAPs will be developed based on in-depth gender analyses predicated on two hypotheses, namely: (1) gender
gaps prevent women to reap full benefits of electrification; and (2) poor and vulnerable households are overly represented by women. The role, needs and
expectations of women and youth in minigrid development will be carried out as using the gender analysis framework shown in Figure 8, and informed by the
roles that women may play at different stages of a minigrid project cycle (Figure 9) that will be relevant to the investment component in National Child
Projects.

Figure 8. Framework for gender analysis

https://gefportal.worldbank.org 90/113
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Source: adapted from World Bank (2017) Mini-grid and Gender Toolkit
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Figure 9. Gender through the minigrid project cycle
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Source: CIF & ESMAP (n.d.) Standardized Process for Productive uses & Gender Integration

Gender mainstreaming in the regional child project will be carried out in the following ways:

As mentioned earlier in the PFD, working groups organized around the program’s three thematic areas (policies, private sector and financing) will be
established and will convene regularly, with an emphasis on south-south cooperation, and minigrid cost reduction. Gender issues will be integrated in these
working groups and support and investment platforms. The working groups will assess and collate gender-relevant policies and identify best practices and
ensure that this is disseminated to the policy makers;

In particular, knowledge tools and lessons learned reports (Component 4) will highlight the use of minigrids for women and youth empowerment, and
training materials will be customized to be gender-responsive. Also, tools (Component 4) and technical expertise (Component 2) to assist private sector
developers will ensure that the respective roles, and needs and interests are taken into consideration at different stages of the minigrid project cycle (Figure
9

GAPs discussed above will ensure that gender is mainstreamed in each country work plan, especially regarding empowerment of women and youth in
productive uses of minigrid electricity and access to finance; and

Awareness raising (Component 4) is also one of the main components of the programme, which can include targeted campaigns aimed specifically at
women and youth. Finally, the programme will ensure that gender considerations are fully taken into account during workshops, trainings and meetings and
that all capacity building related activities consider gender specific issues and track gender participation.

In order to ensure the above, the regional child project will integrate gender issues across its different work streams. Further, gender as a cross-cutting issue
will be addressed in the project team and stakeholder meetings, to help identify other areas where gender goals could be established. During the project
development phase, a baseline will be established based on the participation of women in key stakeholder meetings, gender disaggregated data and
indicators will be defined and a gender action plan will be developed. This will be carried out as part of the in-country gender analyses that will be carried out
to inform GAPs discussed earlier.

In addition, please also indicate whether the program the program will include gender sensitive indicators in its result framework

Yes

https://gefportal.worldbank.org 93/113
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4. Private sector engagement

Will there be private sector engagement in the program?

Yes
Please briefly explain the rationale behind your answer.

The Program will support minigrid business models that involve private sector collaboration through a hybrid model. It is already acknowledged that the
degree of minigrid coordination between governments and utilities and the private sector varies widely across Africa, but in every case, the engagement of the
private sector is in early stages. Whether as firms providing engineering, procurement and construction (EPCs), only operation, only maintenance or as full
owner-operators, the transition toward a competitive, high-capacity private sector will reduce minigrid costs.

As discussed in section 2, several private companies have been engaged during the formulation of the PFD and national child project concept notes. The
specifics around private sector engagement will be expanded in the Stakeholder Engagement Plans during the detailed preparation stage. However, in short,
when developing the national and regional child projects, particular attention will be given to active consultation using mechanisms such as workshops with
country-specific stakeholders such as minigrid developers and minigrid industry associations. UNDP’s DREI analysis, which actively sources quantitative data
on investment risks from the private sector, may also be used. Building off this, during project implementation, private sector engagement will be central to the
project, whether with industry groups, financiers, or specific minigrid developers, in order to solicit ongoing feedback and inputs, and ultimately to catalyze
private sector investment. These stakeholders will also be invited to participate in the program’s community of practice and working groups.

https://gefportal.worldbank.org 94/113
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5. Risks to Achieving Project Objectives
Indicate risks, including climate change, potential social and environmental risks that might prevent the Program objectives from being achieved, and, if possible,
propose measures that address these risks to be further developed during the Program design (table format acceptable)

The main risks of the Program are summarized in Table 6. Each risk will be country-specific and will be contextualized in the National Child Projects. The overall

risk is rated as moderate.

Table 18. Main risks associated with the Program

https://gefportal.worldbank.org 95/113
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Risk

Level of Ris
k

Mitigation Action

Political (and security) risk

Some countries are experiencing internal politic
al issues (e.g. Sudan, Somalia and Nigeria) or ar
e geographically located in regions that are expe
riencing instability (e.g. northern parts of Nigeri

a).

However, if a sudden political instability occurs, i
t will certainly negatively impact on the overall in
vestment climate and cause delays in project im
plementation.

Moderate

=4

The project will work as much as possible with
decentralized authorities in provinces and rural
areas where there is strong political will for soc
ioeconomic development of off-grid communiti
es through electrification and supporting incom
e-generating activities. Also, the area of countri
es that face political and security risks are larg
e enough to be able to identify areas that are su
fficiently safe for project implementation. The p
roject will also build a wide coalition of partner
s and stakeholders whose interest in rural devel
opment will likely sustain off-grid electrification
beyond project lifetime. Importantly, the use of
solar-battery minigrids to sustain productive en
ergy uses will without doubt improve standards
of living of local communities, and, thereby, be
a means of decrease political tensions. Stakeh
olders include local businesses and communiti
es, NGOs and international development agenci
es.

Further, the Program has a diversified portfolio
of country political risks, which together with th
e above, will ensure its overall success.

Given the low literacy rate and the lack of techn
ical capacity among rural communities in parti
cipating countries, maintenance issues represe
nt a significant risk for minigrid system operati
on and maintenance. Minor repairs have to be
done by locally-trained staff to prevent equipm
ent from being idled for long periods. Spare par
ts have to be standard among sites, locally ma
nufactured if possible, readily available for tran
sport and installed at minimal cost. The buildin
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Technology risk

Insufficient quality of locally-produced equipmen
1, leading to early break-down of PV or minigrid s
ystems and dwindling consumer confidence in t
he technology.

Low

P=2

g of technical and operational capacities amon
g rural communities will be critical to mitigate t
hese technical risks. The Program will: (1) adop
t a technology supply chain approach to put in
place effective technology transfer mechanism
s; (2) provide accredited technical training to te
chnicians in rural areas; and (3) sponsor local i
nstitutions that take on maintenance tasks. Th
e minigrid business model that will be develope
d in participating countries will cater for techno
logy risks.

Further, the Program will deploy technical stand
ards and a Quality Assurance Framework (QAF)
for solar-battery minigrids in order to ensure th
at technologies deployed meet minimum qualit
y standards, and serviced with warranty on part
s and components.

Financial risk

Widespread poverty and lack of sustainable sou
rces of income, resulting in low capacity to pay f
or modern energy services.

Moderate

P=2

The project will conduct assessments of the ca
pacity and willingness to pay of end-users. Imp
ortantly, hybrid business models, which will see
participation of public, private and community
actors, will be tailored to the specific country c
ontexts in order to enhance the affordability of
renewable electricity to end users. There are se
veral ways in which the Program intends to min
imize this risk, namely: (1) using electricity to s
upport income generating activities that will ha
ve the dual role of increasing socioeconomic d
evelopment of communities, and serving as a p
ositive measure for increasing the capacity to p
ay for electricity; (2) where necessary financial i
ncentive schemes will be provided (this is linke
d to the stage of market development discusse
d earlier); and (3) where practicable, alternative
PAYG models will be employed to enable acces
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6. Coordination

Outline the institutional structure of the progr,

relevant GEF-financed programs and other inifiatives.

Figure 10 below sets out the proposed institu
The program will be set up as follows:

UNDP will be the lead implementing age

o The UNDP will provide implementing agency ﬁnanci'al, technical c')v'ers.i'ght to ensure successful p’}ogram execution. local alternatives.
I I

o UNDP will act as implementation agency
Madagascar.

o Local government agencies will be executi
o The regional child project will be executed

The regional project Steering Committe
GEF Implementing Agencies), national goverr]

Global Environment Facility (GEF) Operations

iUiarEe[ I'ISE

.Solar-battery mi igrid sgstems will have to com
tional arrangement for the program. o )
pete with an incumbent technology, which is mai
nly expected to be locally available diesel alterna

nigyes. It is possible that without additional incent

| netitive

Moderate

P=3

for most national child projects, with the exception of joint implementation agency status with AfDB in Angola and

I tevel—Bescrit b b atiom-with-other]

s to the maximum of populations at a reduced
cost.

Introduction of financially- and socially-viable t
ariffs for solar-battery minigrids will be a corner
stone instrument of the proposed policy packa
ge, aimed specifically at addressing this market
risk by leveling the playing field for solar PV ag
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UNDP, in coordination with RMI, will develop f measurement, reporting and verification (MRV) fr fRéwork base %‘NE’I%J|§WA'WH%%5¥Q%EW19%9;E§§ SYSiée

implementation and progress for the GEF. The MRV indicators will be developed jointly with the [Steering Com ﬁﬁe()ec}ﬁgﬂ%l}g NSHHRQY%M?&%#BJSE{LCWWF%por

at the mid-term and at the end of the project against these indicators, and UNDP will consolidate these reports.

hanges in temperature or wind regimes. This is

A terminal evaluation by an independent consultant will be carried out at the end of both the regional child project as well as the national child projects. The
terminal evaluation of the regional child project will be commissioned by the UNDP-GEF unit in NY The terminal evaluations of the national child projects will be
commissioned by the relevant GEF agencies. Terminal evaluation reports will be sent to the GEF Evaluation office at the latest 6 months after the completion of
the evaluation.

In terms of cost coverage, national child projects will be requested to each set aside between USD 50,000 to USD 100,000 of their budget to cover costs
associated with participating in the program. These costs may address expenses related to (i) knowledge management/lessons learnt, (i) national market
studies/assessments, which can in turn feed global knowledge products, (iii) travel associated with the regional child project, including participating in
workshops, and (iv) monitoring and evaluation activities.

For fragile states and SIDS, and in cases where the implementing partner is assessed to have high risk in terms of financial management, it is expected that
support services will be required. During detailed project formulation at the national level, further analyses will be performed to determine who is the best entity
to provide these services.

GEF:

The GEF has invested in the development of minigrids[13] globally through different GEF implementing agencies. The proposed Program will capitalise on lessons
learned from past projects and will develop complementarities with ongoing minigrid projects. This will be especially important in participating countries, such as
Angola, Malawi and Djibouti that are already benefiting from GEF6 and/or GEF7 resources. Representatives from these projects and countries will be invited to the
program’'s community of practice and working groups and relevant communities of practice.

Lessons learned from GEF microgrid / minigrid projects

A lesson learned report was developed by the GEF based on case studies on investments in renewable microgrids[14] around the world. The main conclusions of
the report are:[15]

With the demonstrated evidence of the importance of new technologies for renewable energy-based microgrids, it is necessary to improve enabling
environments for creating markets conducive to the new technologies;
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Project investment is a necessary first step, but for success to be fully realized, catalyzing follow-on investments should also be set as an important goal;
and

Investments need to include effective technology transfer components for renewable energy-based microgrid technologies.

Summary of UNDP-GEF minigrid projects in Africa

The GEF has invested in 13 minigrid projects in sub-Saharan Africa with the UNDP as implementing agency. All but two projects (projects in Lesotho and Malawi)
are still active. These projects and the lessons learned (from the completed projects in Lesotho and Malawi) are set out in Annex E and will be used to inform the
design of the Child Projects in the Program. Except for projects in Djibouti, which was approved by the GEF CEO in July 2019, and Guinea-Bissau, which is at an
advanced stage of development, all of the GEF-funded projects have focused mainly on either small hydro power (SHP)-based or biomass-based minigrids
thereby complementing very well the low-carbon minigrids that will be supported by the Program. These projects also propose the demonstration of business
models, mainly hybrid, for attracting private sector investments with accompanying policy and financial derisking measures. The National Child Project in Malawi
will seek complementarities and synergies with the ongoing GEF6 project on mini hydro-based minigrid development. The measures proposed for the
development of PV-battery minigrids in Djibouti and Guinea-Bissau will be used to inform National Child Projects.

In addition to the minigrid projects mentioned above, there are several ongoing GEF-funded broader energy access projects in Africa, such as new solar PAYG
projects in Nigeria and Angola. These projects are in general promoting alternative technology choices, namely PAYG solar, to off-grid electrification, and in this
manner will complement the program well. Areas of complementarity may for example include tecno-economic geo-spatial analyses to identify the lowest costs
technology solution for any particular location. More ambitiously, and in the longer term, there may also be the opportunity to integrate PAYG solar into minigrids,
increasing generation capacity and enabling peer-to-peer markets for power (including potential distributed block-chain solutions).

[13]This category also covers isolated grids grouped under the microgrid nomenclature

[14] A renewable energy-based microgrid in this GEF paper is defined as a very small power grid system with a range of 20-500 kW that uses localized new
renewable energy resources such as solar, wind, and biomass as primary energy input to provide electricity to local communities.

[15] GEF Secretariat (2017) Rural Electrification: GEF Experience in Renewables-based Microgrids.
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7. Consistency with National Priorities

Yes
Is the Program consistent with the National strategies and plans or reports and assesments under relevant conventions?

- National Action Plan for Adaptation (NAPA) under LDCF/UNFCCC

- National Action Program (NAP) under UNCCD

- ASGM NAP (Artisanal and Small-scale Gold Mining) under Mercury

- Minamata Initial Assessment (MIA) under Minamata Convention

- National Biodiversity Strategies and Action Plan (NBSAP) under UNCBD
- National Communications (NC) under UNFCCC

- Technology Needs Assessment (TNA) under UNFCCC

- National Capacity Self-Assessment (NCSA) under UNCBD, UNFCCC, UNCCD
- National Implementation Plan (NIP) under POPs

- Poverty Reduction Strategy Paper (PRSP)

- National Portfolio Formulation Exercise (NPFE) under GEFSEC

- Biennial Update Report (BUR) under UNFCCC

- Others

The Program is supportive of the objectives of the UNFCCC, and with the commitments that all participating countries have made for national GHG reductions.
Most participating countries have submitted at least their Second National Communication (SNC) to the UNFCCC, and have made significant pledges to reduce
GHG emissions in their Nationally Determined Contributions (NDC). Specific information on consistency with national priorities are presented in the individual
National Child Projects.

Most participating countries have identified the energy sector, including off-grid electrification, as one of their key priorities for achieving their emissions reduction
targets set in their NDCs, as presented in Table 7 . Selected mitigation actions are those that are most relevant to the Program.

Table 19. Country commitments to energy sector emission reductions in NDCs

https://gefportal.worldbank.org 101/113



3/9/23, 12:53 PM

Global Environment Facility (GEF) Operations

Country

Mitigation Commitments in NDC

Angola

Angola plans to reduce GHG emissions up to 35% unconditionally by 2030 as compared to the Bus
iness as Usual (BAU) scenario (base year 2005). In addition, it is expected that through a condition
al mitigation scenario, the country could reduce an additional 15% below BAU emission levels by 2
030. In achieving its unconditional and conditional targets Angola expects to reduce its emissions
trajectory by nearly 50% below the BAU scenario by 2030 at overall cost of over 14.7billion USD.

Unconditional Reduction: The level of reduction planned unconditionally is expected to be up to 3
5% by 2030 as compared to the Business as Usual (BAU) scenario, taking 2005 as the reference y
ear.

Conditional Reduction: In a conditional mitigation scenario, Angola plans to reduce further its emi
ssions. Therefore, the mitigation options identified in this scenario are expected to reduce an addit
ional 15% below BAU emission levels by 2030. In total, in achieving its unconditional and condition
al targets, Angola expects to reduce its emissions trajectory by nearly 50% below the BAU scenari
o across sectors by 2030.

Burkina Faso

(11/11/2016)

Reduction of emissions

BaU Unconditional Conditional
In numbers (GgCO02 e 118,323 7,808.3 13,766.3
q.)
In % of reduction - 6.6% 11.6%

Mitigation Actions

Unconditional scenario

Conditional scenario

Electricity pr
oduction

https://gefportal.worldbank.org

Small hydroelectric plants in pub
lic-private partnership, Installati
on of 20 MW of PV solar connec
ted to the network every 10 year
s, Gasifiers (cotton stalks) for el
ectricity production (20 X 250 K
W), Photovoltaic solar (EDF), Re

Small hydroelectric plants (Bonti
oli, 5.1 MW; Gongouro, 5 MW, an
d Folonzo, 10,8 MW) in public-pri
vate partnership, Renewable and
hybrid energy based mini-networ
ks, PV, pico-hydro and small win
d systems
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newable and hybrid energy base
Source: NDC Registry; https.//wwwaLiibadeiysitks,/ YCSeginydRages/All. aspx
and small wind systems, Reduct
ion of losses from the electric n
etwork
Comoros Conditional Contribution: Comoros intends to reduce its net greenhouse gas (GHG) emissions in 2
(23/11/2016) 030 by 84% relative to the business-as-usual (BAU) scenario. This will represent a reduction of emi
ssions from 523.7 ktCOoe to 81.4 ktCO9e in 2030.
Mitigation Actions:

Renewable energy (solar, hydro and geothermal) in the energy industries (total emission re
ductions of 29.5 ktCOo in 2020 and 41.2 ktCO»e in 2030, with share of solar being 7.8 ktCO4¢ and
9.4ktCOye, respectively)

Djibouti Unconditional Contribution: 40% compared to the business-as-usual “scenario. Conditional Contrib
ution: 20% relative to business-as-usual scenario.

(11/11/2017)
Under a business-as-usual growth scenario, consistent with average economic growth of 5% pery
ear, Djibouti’'s emissions are expected to double in 2030, which translates to around 4475 ktCO2e.
The key measures below could potentially reduce emissions by around 60% compared to business
-as-usual - i.e. 1790 ktCO2e in 2030.
Mitigation Actions:
+ Electrical line with Ethiopia: Unconditional contribution - Construction of a very high voltage line
with a 50 MW capacity to import electricity from Ethiopia to Djibouti. 90% of Ethiopian electricity is
generated from renewable energy sources. (150 kt of CO2e/year)
+ Onshore wind farms: Installation of 60 MW onshore wind turbines in Goubet. Those power plant
s are scheduled to be commissioned in 2025. (100 kt of CO2e/year)

Ethiopia NDC does not differentiate between Unconditional and Conditional Contributions.

(09/03/2017)
Ethiopia intends to limit its net GHG emissions in 2030 to 145 MtCO2e or lower. This would constit

https://gefportal.worldbank.org
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B. Knowledge Ma"ég&@%‘QSSMtCOZe reduction from the projected BAU emissions in 2030 or a 64% reduction from the

BAU scenario in 2030.

nent in a user-friendly form, and share these experiences and expertise with relevant stakeholders.

a[%iy%a%%ﬁﬁé%@ed approach to knowledge management, as follows:
ollating IrgreNaBRI@FRIGE Breaingng ismHtipwlee gartianeersaNfeABRSsIEherpaf eiatrough

ugh formal (e g Program webhsite) and infarmal (e g at international events) channels

rdge management approach for the Program, including, if any, plans for the Program to learn from otH

usthysisnvdinelistesgpEsentatives from each national child project, and producing knowledge ma,

er relevant Programs and initiatives, to

formal knowledge management platforms
agement products that will be

eSWatieus on d

ains relevant energy sector mitigation actions

oHepditavah&aniig Birao Mgt AHANYEGIRECHRE MbTREK RELMB L4/HIHG ByemtenFYRIEM RS0

r hands-on learning of implementation of

will involve building infrastructure
valuated for scaling up.
their lessons, creating the infrastructure

PIYERIHADTEFS-
A focus on testing approaches against clear impact criteria and a well-defined and agreed theory of change. This
upstream during roject dgsign to capture lessons across the portfolio and ensure take up. The best initiatives will be ¢
A focus on IpAIE IR A% outside the Program. This will involve working with external partners to capture
to feeFj thes'e .Ie.ssons i_@@m'ﬁ%ﬁﬁi%ﬁﬁfwﬂm‘?@?ﬁ%m share of renewable energy in the national energy
incentivizing National Gl Pseig6tsdia igRlicese A foerle HRREHPIARIGE Sovers grid and off-grid applications:
@ Implement small scale, decentralized renewable energy technologies to improve energy ac
cess in rural areas (0.94 MtCO, emission reduction by 2030)
@ Increasing the use of grid-connected renewable technologies with fuel sources such as wa
ste, solar, bagasse (from the sugar industry) and wood chips.
Madagascar Unconditional Mitigation Contribution: not stated.
(21/09/2016)

Conditional Mitigation Contribution:

In 2030, Madagascar aims to reduce approximately 30 MtCO, of its emissions of GHG, representi
ng 14% of national emissions, compared to the BAU scenario, with projections based of GHG inve
ntory from year 2000 to 2010.

Mitigation Actions:

In the Energy sector, Madagascar has identified several actions to contribute to the reducti
on of GHG emissions, among which:

Facilitate access to energy by strengthening existing systems and by promoting renewable

And AlbAvinAtiiiA AmArAiAA

https://gefportal.worldbank.org
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Strategic country
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dlu di

Jlidlve eleryies
ection

b?lterla

Reinforce renewable energy (hydraulic and solar) from the current level of 35% to 79%

Combined Unconditional and Conditional Contributions: Estimates usttha hetween 14, a

Sﬁ@qmgrt‘:f?f@f@?ebﬂﬁfbiéjgaﬁé@‘éépy@%m@ HE0ar & RISV @ RfidBR RIeradp AT AT i
P R G R S P R AR TP P L Mg ATk A oRmaNs TO S QLR a gt
DB eidqyer aapital daiesisiond e fovNaMIeSrom 1.4 t CO, per capita in 2010 to around 0.7 to 0.8 t CO%e

m
aPebrabiaviaeBa3p aatmipkdiarapackechbsinsbmatisHal RMiRsipRscetiaTg wiretior, Ber PEIfearg
dsleyéhopdBent opportunities;

at exhibit different stages of minigrid market development, and that have different levels of private se
low demonstration of country-specific minigrid business models and cost reduction solutions; and

F REPISRBAM R RADi el ARy WAl GHISRIMITARS, AR IBKARSIE IR SR 37 J5MEESHSFBh O
avgledpappsexiontdie lyrag@o0. Gg CO- to in the range of 42,000 Gg CO9. — i.e. an approximately 38%
rise. The energy sector contribution to total emissions is expected to increase from 4% in 2015 to

17%in 2040. ,
ual countries to join the programme (not exhaustive):

am impact.

lar to demonstrate the viability of minigrid
gic selection criteria are:

nt market potential for rural electrification,

ctor involvement in the economy / energy

ng initiatives in the selected countries, and

ment of off-grid communities;

(16/05/2017)
Emissions reduct

High share ¢
technologies (e.g

High rural pq¢
Relatively lo

High potent

Cost effectivenes
Off-grid eleg

Country commitmeMitg atiamgfidtdavelopment
Demonstration of country prigyiiesanieffagrid electrification using solar PVagifdgiistsaior socio-economlic develoy
Ambition in qdueing G e T aarar BV Syt g T e e T im 20,000 to
Existing solgr PV minigrid strategies and action plans in pl a(gogjgmgyrz(jgy)elopment;
Willingness [oattractprivateinvestmentsimoffgrid#minigrid-etectrifrcation;
Nigefigy moves|dythenAiiraslCantdbytien witk &olatiked PrsineRicsy SHAIRTSSR Tt ure investments;

Conditional Contribution: 45% relative to business-as-usual scenario (included 20% UC)

on potential

f energy related emissions from electricity generation, in general, and high propensity for the uptake
e R s T S e R A i ORI SN 355, e
ar, Nigeria's emissions are expected to grow to around 900 million tonnes per year in 2030, which t

)prgt?&g{égr%wgpo[ﬁ%%A tonnes per person. The key measures below could potentially reduce emis

WAy aenavialbs boihpdreticoad esessdeisraual — i.e. per capita emission of around 2 tonnes
aPRITRBIRARBIE &Hergies, especially solar energy

P Mitigation Actions:

trification usin lar PV minigrids is cost efficient;
: Renevga ?e energy: Ugconditionaﬁ contribution - Work towards Off-grid solar PV of 13GW (1

bf carbon-intensive electricity generation

High fossil f

Lel poiemaTe NighoeNeehilbidn RifR YRR EsPRcilbowhen fuel is imported);

https://gefportal.worldbank.org
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Energy eftficiency: Unconditional contribution - 20% gain in energy efficiency by 2030; Condi

tinnal rantrihiitinn: additinnal 1N% Aain in anarav affiriancy hvy 202N [rAamhinad 170 MiCN~ . amice

Fusiness opporturities in the minigrid market with evidence of strong interests from main stakeholders — i.e. public, prlvate and communities

10. Environmental and Social Safeguard (ESS) Risks

Provide information on the identified environmental and social risks and potential impacts associated with the project/program based on your
organization's ESS systems and procedures

Overall Project/Program Risk Classification®
PIF CEO Endorsement/Approval MTR TE

Low

Measures to address identified risks and impacts
Provide preliminary information on the types and risk classifications/ratings of any identified environmental and social risks and potential impacts
associated with the program (considering the GEF ESS Minimum Standards) and describe measures to address these risks.

Supporting Documents
Upload available ESS supporting documents.

Title Submitted

T OYTUULIM UV L I ULE LU TUUUUS LIS VT T IUIMLI T S YIS T IV UV S YUY CIHTHTUVIVIIY 11 U Iv wlIvi Y ) Uewiv My e,

35 Mt CO2 eq over 2021 to 2030 period, that is 11.51% including 9.53 % of conditional contributio
n and 1 Q% Aaf iin~rAnditinnal ~Aantrihinitinn
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Part Ill: Approval/Endorsement By GEF Operational Focal Point(S) And GEF Agency(ies)

A. RECORD OF ENDORSEMENT OF GEF OPERATIONAL FOCAL POINT (S) ON BEHALF OF THE GOVERNMENT(S): (Please attach the Operational Focal Point endorsement letter
with this template).
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Noureldin Ahmed Abdalla

Julio Ingles Ferreira

Christine Edmee Ralalaharisoa

Wordy Hashim Abdullahi
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H.E. Mahdi Mohammed Gulaid

Soumaila Oumar Gadji

Delphin Aidji

Amidou Goita
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Position

Secretaire Permanent

Director General for Environment and
Forests

Secretary General

Chief Environmental Coordinator

Deputy Director for Environmental
Affairs

Secretary General

Advisor to the Minister

Directeur General de I'Environnement

Director General

Director, Planning, Research and
Statistics

Deputy Prime Minister

Monitoring And Evaluation Director

Director of Planning and Foresight

Chief, Environmental Data Section

Ministry

Ministere de I'Environnement de 'Economie Verte et du
Changement Climatique

Ministry of Agriculture, Fishing, Environment and City Planning

Ministry of Habitat and Environment

Ministry of Foreign Affairs

Ministry of Natural Resources

Higher Council of Environment and Natural Resources

Ministry of Environment

Ministry of Environment and Sustainable Development

Environment, Forest and Climate Change Commission

Federal Ministry of Environment

Office of the Prime Minister

Ministry of Environment and Fisheries

Ministry of the Living Environment and Sustainable Development

Environment and Sustainble Development Agency (AEDD)

Ministry of the Environment and Sistainable Development

Date

9/23/2019

6/15/2019

9/11/2019

6/10/2019

7/12/2019

9/19/2019

10/17/2019

10/14/2019

10/31/2019

10/8/2019

11/4/2019

3/16/2021

3/19/2021

9/24/2020

5/6/2021
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Godwin Fishani Gondwe

Soumaila Oumar Gadji

Mr. Ndorimana Emmanuel

Ir. Ndaukila Muhinya Godefroid

Prof. Wilson K. Tarpeh

Amidou Goita
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General Director of Environment

Director, Environment Management
Department

Monitoring And Evaluation Director

Permanent Secretary

Sustainable Development Director

Executive Director/CEO

Chief, Environnemental Data Section

Ministry of Infrastructure, Natural Resources and Environment
(MOPIRNA)

Ministry of Water Development, Sanitation and Environmental
Protection

Ministry of Environment and Fisheries

Ministry of Environment, Agriculture and Livestock
Ministry of Environment and Sustainable Development
Environmental Protection Agency

Environment and Sustainable Development Agency (AEDD)

8/4/2020

9/4/2020

3/16/2021

4/11/2022

4/5/2022

3/29/2022

6/11/2022
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ANNEX A: LIST OF CHILD PROJECTS UNDER THE PROGRAM
a/ Total amount of child project concepts should equal the GEF programme financing requested and consistent with Tables A, B and D.
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Country Project Title GEF Agency | Type of Trus | GEF project financing (8) | Agency self- | Agency fee (8) | Total ($)
t Fund financing
©)

Full-sized projects
Regional GEF-7 Africa Minigrids Program | UNDP GEF TF 3,525,900 430,000 317,331 4,273,231
Djibouti GEF-7 Africa Minigrids Program | UNDP GEF TF 3,071,347 - 276,421 3,347,768
Ethiopia GEF-7 Africa Minigrids Program | UNDP GEF TF 2,890,826 - 260,174 3,151,000
Nigeria GEF-7 Africa Minigrids Program | UNDP GEF TF 5,905,046 - 531,454 6,436,500
Somalia GEF-7 Africa Minigrids Program | UNDP GEF TF 3,276,147 - 294,853 3,571,000
Sudan GEF-7 Africa Minigrids Program | UNDP GEF TF 2,637,246 - 237,352 2,874,598

Subtotal 21,306,512 430,000 1,917,585 23,654,097

Medium-sized projects

Angola GEF-7 Africa Minigrids Program | AfDB AfDB - SEFA - 1,000,000 - 1,000,000
Eurkina Fas GEF-7 Africa Minigrids Program UNDP GEE TF 924,566 1,000,000 83,211 2,007,777
Comoros GEF-7 Africa Minigrids Program | UNDP GEF TF 1,269,863 114,288 1,384,151
Eswatini GEF-7 Africa Minigrids Program | UNDP GEF TF 863,242 77,692 940,934
'rvIadagasca GEF-7 Africa Minigrids Program UNDP UNDP TRAC _ 19000 - 100
'r\/lacIagasca GEF-7 Africa Minigrids Program AfDB AfDB - SEFA _ 1000099 - 100000
Malawi GEF-7 Africa Minigrids Program | UNDP GEF TF 396,125 1,000,000 35,651 1,431,776
Benin GEF-7 Africa Minigrids Program | UNDP GEF TF 1,326,147 150,000 119,353 1,595,500
Chad GEF-7 Africa Minigrids Program | UNDP UNDP TRAC - 600,000 - 600,000
Mali GEF-7 Africa Minigrids Program | UNDP GEF TF 1,784,476 150,000 160,602 2,095,078
Mauritania GEF-7 Africa Minigrids Program | UNDP UNDP TRAC - 1,500,000 - 1,500,000
Niger GEF-7 Africa Minigrids Program | UNDP GEF TF 1,601,376 995,000 144,124 2,740,500
Sao Tomé a | GEF-7 Africa Minigrids Program | UNDP GEF TF 1,968,349 - 177,151 2,145,500
nd Principe

Zambia GEF-7 Africa Minigrids Program | UNDP GEF TF 1,363,947 150,000 122,755 1,636,702
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ANNEX A1: Project Map and Geographic Coordinates
Please provide geo-referenced information and map where the project intervention takes place
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