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DATASHEET

BASIC INFORMATION

Country(ies) Project Name
Mali Mali Electricity System Reinforcement and Access Expansion Project (YELEN SIRA)
Project ID Financing Instrument Environmental and Social Risk Classification
| Proj
P176633 vestment Froject Substantial
Financing
Financing & Implementation Modalities
[ ] Multiphase Programmatic Approach (MPA) [V'] Contingent Emergency Response Component (CERC)
[ ] Series of Projects (SOP) [V] Fragile State(s)
[ ] Performance-Based Conditions (PBCs) [ 1Small State(s)
[ ] Financial Intermediaries (Fl) [ ] Fragile within a non-fragile Country
[ ] Project-Based Guarantee [v'] Conflict
[ ] Deferred Drawdown [ 1Responding to Natural or Man-made Disaster
[ ] Alternate Procurement Arrangements (APA) [v'] Hands-on Enhanced Implementation Support (HEIS)

Expected Approval Date Expected Closing Date
23-Jun-2023 30-Nov-2028
Bank/IFC Collaboration

No

Proposed Development Objective(s)

The Project Development Objectives (PDO) are to (i) improve power system reliability and efficiency, (ii) increase
access to electricity in selected areas, and (iii) facilitate the integration of renewable energy.

Components

Component Name Cost (USS, millions)
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1. Reinforcement of grid infrastructure and access expansion 284.00
2. Green mini-grid and Off-grid electrification of selected localities in rural areas 59.50
3. Implementation Support and Institutional Capacity Building 7.50
4.Contingent Emergency Response Component 0.00

Organizations

Borrower: Republic of Mali

Implementing Agency: Electricity Utility in Mali (Electricité du Mali)- EDM
Rural Electrification and Domestic Energy Agency (Agence Malienne pour le
Développement de I'Energie

PROJECT FINANCING DATA (USS, Millions)

SUMMARY

Total Project Cost 351.00

Total Financing 351.00
of which IBRD/IDA 157.00

Financing Gap 0.00

DETAILS

World Bank Group Financing

International Development Association (IDA) 157.00
IDA Credit 57.00
IDA Shorter Maturity Loan (SML) 100.00

Non-World Bank Group Financing

Trust Funds 44.00
Energy Sector Management Assistance Program 1.00
Green Climate Fund 43.00

Commercial Financing 150.00

Unguaranteed Commercial Financing 150.00
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IDA Resources (in USS, Millions)

Credit Amount Grant Amount SML Amount
Mali 57.00 0.00 100.00
National
Performance-Based 57.00 0.00 0.00
Allocations (PBA)
Scale-Up Window
(SUW) 0.00 0.00 100.00
Total 57.00 0.00 100.00
Expected Disbursements (in USS, Millions)
WB Fiscal Year 2023 2024 2025
Annual 0.00 7.87 8.59
Cumulative 0.00 7.87 16.46
INSTITUTIONAL DATA
Practice Area (Lead) Contributing Practice Areas

Energy & Extractives

Climate Change and Disaster Screening

Guarantee

Total Amount

Amount
0.00

0.00

0.00

0.00

2026 2027 2028

11.41 33.66 40.85

27.87 61.53 102.38

This operation has been screened for short and long-term climate change and disaster risks

SYSTEMATIC OPERATIONS RISK-RATING TOOL (SORT)

Risk Category
1. Political and Governance
2. Macroeconomic
3. Sector Strategies and Policies

4. Technical Design of Project or Program

5. Institutional Capacity for Implementation and Sustainability

Rating

® High
Substantial

® High
Moderate

Substantial

157.00

57.00

100.00

157.00

2029

38.04

140.42
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6. Fiduciary Substantial
7. Environment and Social Substantial
8. Stakeholders Moderate
9. Other ® High

10. Overall ® High
COMPLIANCE

Policy

Does the project depart from the CPF in content or in other significant respects?

[ 1Yes [V]No

Does the project require any waivers of Bank policies?

[ 1Yes [V]No
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Environmental and Social Standards Relevance Given its Context at the Time of Appraisal

E & S Standards Relevance

Assessment and Management of Environmental and Social Risks and Impacts Relevant

Stakeholder Engagement and Information Disclosure Relevant

Labor and Working Conditions Relevant

Resource Efficiency and Pollution Prevention and Management Relevant

Community Health and Safety Relevant

Land Acquisition, Restrictions on Land Use and Involuntary Resettlement Relevant

Biodiversity Conservation and Sustainable Management of Living Natural Relevant

Resources

Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional Not Currently Relevant

Local Communities

Cultural Heritage Relevant

Financial Intermediaries Not Currently Relevant

NOTE: For further information regarding the World Bank’s due diligence assessment of the Project’s potential
environmental and social risks and impacts, please refer to the Project’s Appraisal Environmental and Social Review
Summary (ESRS).

Legal Covenants

Sections and Description

Schedule 2, Section I.A.2 (IDA FA; GCF FA; ESMAP GA): The Recipient shall establish not later than three (3) months
after the Effective Date or any later date as agreed by the Association, the Project Steering Committee and
thereafter shall maintain its participation and shall cause the Project Implementing Entities and the Partner Entities
to maintain their participation, throughout the Project implementation period, in said Project Steering Committee
with composition, mandate and resources satisfactory to the Association, to be chaired by MMEE, and to be
comprised of, inter alia, representatives of the Recipient’s ministries responsible for finance and local government,
Project Implementing Entities and the Partner Entities. To this end, the Recipient shall ensure that the Project
Steering Committee is responsible for endorsing the Annual Work Plans and Budgets for the Project, strategic
guidance and overall oversight of the Project.

Sections and Description
Schedule 2, Section I.B.1(b) (IDA FA & GCF FA); Schedule Section 11(b) (IDA PA EDM & GCF PA EDM): the obligation
of the EDM to maintain, throughout Project implementation adequate staffing, personnel and procedures for the
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implementation of the Project, as further detailed in the Project Implementation Manual, including, inter alia: (i)
the recruitment of a financial management specialist not later than three (3) months after the Effective Date;

Sections and Description

Schedule 2, Section I.B.1(b) (IDA FA & GCF FA); Schedule Section 11(b) (IDA PA EDM & GCF PA EDM): the obligation
of the EDM to maintain, throughout Project implementation adequate staffing, personnel and procedures for the

implementation of the Project, as further detailed in the Project Implementation Manual, including, inter alia: (ii)

the updating of the accounting software not later than three (3) months after the Effective Date;

Sections and Description

Schedule 2, Section I.B.1(b) (IDA FA & GCF FA); Schedule Section 11(b) (IDA PA EDM & GCF PA EDM): the obligation
of the EDM to maintain, throughout Project implementation adequate staffing, personnel and procedures for the
implementation of the Project, as further detailed in the Project Implementation Manual, including, inter alia: (iii)
the recruitment of an external auditor in charge of the external audit of both Project Implementing Entities not
later than six (6) months after the Effective Date; or such later date as agreed by the Association.

Sections and Description

Schedule 2, Section I.C.1(b) (IDA FA & GCF FA); Schedule 2, Section 1.B.1(b) (ESMAP GA); Schedule Section IB1(b)
(IDA PA AMADER, GCF PA AMADER & ESMAP PA AMADER): the obligation of the AMADER to maintain, throughout
Project implementation adequate staffing, personnel and procedures for the implementation of the Project, as
further detailed in the Project Implementation Manual, including, inter alia: (i) the recruitment of an internal
auditor in charge of the internal audit of both Project Implementing Entities, one senior accountant and two
assistant accountants not later than three (3) months after the Effective Date; and (ii) the updating of the
accounting software not later than three (3) months after the Effective Date; or such later date as agreed by the
Association.

Sections and Description

Schedule 2, Section I.E.1 (IDA FA & GCF FA); Section I.D.1 (ESMAP GA); Schedule C1 (ID PA EDM & GCF PA EDM): To
facilitate the carrying out of Parts 1.2 and 3.1 of the Project, the Recipient shall no later than 3 months after the
Effective Date or any later date as agreed by the Association] cause EDM to enter into memoranda of cooperation
with the Partner Entities (the “Memoranda of Cooperation”), under terms and conditions approved by the
Association and in accordance with the Project Implementation Manual.

Sections and Description
ESCP, ESS 10.3: The project GRM must be operational by no later than three (3) months after the Effective Date and
thereafter maintained operational for the life of the Project.

Sections and Description

Schedule 2, Section IV (IDA FA & GCF FA); Schedule Section II.1 (IDA PA EDM) and Section IIl.2 (GCF PA EDM): For
the implementation of Part 1.2.2 of the Project, the Recipient shall cause EDM to submit to the Association / Bank,
no later than six (6) months after the Effective Date, a report with updated information concerning (i) the power
plant projects which will be connected to the interconnected network of EDM, and (ii) the progress of network
reinforcement work on the EDM interconnected network, in form and substance satisfactory to the Association.

Sections and Description
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ESCP, ESS 1.2: MMEE, in coordination with the PIUs, shall prepare, approve and adopt the SEA/SH Action Plan no
later than three (3) months after the effective date and implemented throughout the implementation of the
Project.

Conditions

Type Financing source Description

Effectiveness Trust Funds, IBRD/IDA  Article V, Section 5.01 (IDA FA; GCF FA; ESMAP GA):
(a) the Recipient has prepared and adopted, and caused the
Project Implementing Entities to prepare and adopt, the Project
Implementation Manual, in form and substance satisfactory to the
Association/Bank;

Type Financing source Description

Effectiveness Trust Funds, IBRD/IDA  Article V, Section 5.01 (IDA FA; GCF FA; ESMAP GA):
(b) the Recipient has caused the Project Implementing Entities
to establish their respective Project implementation units
(respectively the “EDM-PIU” and the “AMADER-PIU"”) (collectively
the “PIUs”), with composition, mandate and resources satisfactory
to the Association and as further detailed in the Project
Implementation Manual;

Type Financing source Description

Effectiveness Trust Funds, IBRD/IDA  Article V, Section 5.01 (IDA FA; GCF FA; ESMAP GA):
(c) the EDM Subsidiary Agreement has been executed and
delivered, and all conditions precedent to its effectiveness or to the
right of EDM to make withdrawals under it (other than the
effectiveness of this Agreement) have been fulfilled,;

Type Financing source Description

Effectiveness Trust Funds, IBRD/IDA  Article V, Section 5.01 (IDA FA; GCF FA; ESMAP GA):
(d) the AMADER Subsidiary Agreement has been executed and
delivered, and all conditions precedent to its effectiveness or to the
right of AMADER to make withdrawals under it (other than the
effectiveness of this Agreement) have been fulfilled;

Type Financing source Description

Effectiveness Trust Funds, IBRD/IDA  Article V, Section 5.01 (IDA FA; GCF FA; ESMAP GA):

(e) the Recipient has appointed adequate staff to the Project
Coordination Team within the National Directorate of Energy
(“DNE”) of the Ministry of Mines, Energy and Water (“MMEE-PCT”),
including a central Project coordinator and a Project assistant with
qualifications satisfactory to the Association/Bank.
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Type
Disbursement

Type
Disbursement

Financing source
IBRD/IDA

Financing source
Trust Funds

Description

IDA FA — Schedule 2, Section Ill:

for expenditures under Category (4), unless and until the
Beneficiary has: (i) sighed at least one Mini-Grid Financing Contract;
and (ii) received the Initial Deposit; in a form and substance
satisfactory to the Association;

Description

GCF FA- Schedule 2, Section llI: for expenditures under Category
(2), unless and until the Beneficiary has: (i) signed at least one Mini-
Grid Financing Contract; and (ii) received the Initial Deposit; in a
form and substance satisfactory to the Bank.
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STRATEGIC CONTEXT

A. Country Context

1. Mali is a landlocked and fragile country with a rapidly growing population of about 22.6 million and
a per capita gross domestic product (GDP) of US$907.6 in 2022. Mali is ranked 186 out of 191 countries in the
United Nation’s Human Development Index in 2022. The country is experiencing one of the highest population
growths in the world averaging 2.9 percent a year, and its population is projected to double by 2045, increasing
the demand for social and infrastructure services, including energy services. Meanwhile, 40 percent of the
population continues to live under the national poverty line and 90 percent reside in southern rural areas. There
is a large wealth disparity between rural and urban areas with significant associated gender gaps. With a median
age of around 16 years, youth unemployment represents a major challenge, as the number of young job seekers
is estimated at 300,000 per year, while the formal sector can only provide around 50,000 jobs per year. These
issues have been exacerbated recently by security and political crises, with additional socioeconomic
vulnerabilities particularly in rural areas of the country.!

2. Mali’s economy experienced limited inclusive growth over the last decade but remained highly
vulnerable to external, climatic, and political shocks. Annual GDP growth was relatively limited before the 2020
pandemic, averaging 4.5 percent over 2014-2019 (1.6 percent per capita) driven by private consumption and
public investments in roads and social infrastructures. The economy experienced little structural change over
the last decade and remains dominated by agriculture and low-productivity services, while manufacturing is
small and concentrated in agro-industries and cotton ginning. This combined with the high concentration of
exports in gold and cotton, exposes the country to commodity prices and climatic shocks. The low GDP per
capita growth also limited progress in poverty reduction while human development indicators show mixed
results. These challenges have been further exacerbated since 2020 with the COVID-19 pandemic, external
shocks, growing insecurity, and political crises. Annual GDP growth averaged 1.2 percent over 2020-2022 (-1.7
percent per capita) because of the aforementioned shocks. These crises have also significantly affected the most
vulnerable households. For instance, the poverty rate increased by 4.8 percentage point due to the pandemic?,
pushing 900,000 more people below the national poverty line.

3. Mali has been experiencing instability and conflict since the 2012 security crisis, exacerbated by the
military coups of August 2020 and May 2021. Mali has become increasingly fragile over the past 10 years. Since
the 2012 rebellion, violent extremist upsurge, and coup d’etat, the country has been experiencing recurrent
instability, conflict, and violence despite the 2015 Algiers Peace Accord (Accord pour la Paix et la Reconciliation
au Mali). Since 2017, the situation has deteriorated in Mopti and Segou regions in the center, and recently
conflict and violence are also gradually moving to the Koulikoro, Kayes, and Sikasso regions in the south of Mali.
Aceess to basic services is very limited in many regions. The lack of progress in education and health
performance indicators can be attributed to the deterioration of security conditions, particularly in the north
and center regions. Political tensions and insecurity have also led to a surge of internally displaced people,
generating new demand for services that the country is not able to meet.

1Source: World Bank, 2021. https://www.worldbank.org/en/country/mali/overview.

2 Source: World Bank, 2022. “Mali Economic Update - Resilience in Uncertain times: renewing the social contract”
https.//www.worldbank.org/en/country/mali/publication/mali-economic-update-resilience-in-uncertain-times-renewing-the-social-
contract
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4, Electricity access and quality of electricity services are among the top priorities for Mali in its efforts
to support economic and social recovery following COVID-19 as well as political and security instability. To
recover from the multiple crises the country faces, Mali has elaborated its Strategic Framework for Economic
Recovery and Sustainable Development (Cadre Stratégique pour la Relance Economique et le Développement
Durable) (2019-20233), and the transitional government has demonstrated commitment to implement that
strategy. Increased access to reliable and affordable electricity services is a top priority for the Government of
Mali (GoM) to power socioeconomic development activities. The GoM sees expanded access to reliable energy
as an important input to creating jobs; diversifying the economy; improving human capital outcomes; reducing
fragility; and improving the delivery of basic services, such as health and education, in rural areas as well as
agricultural production through enabling irrigation and refrigeration. The GoM’s objective, as outlined in the
new electrification strategy* (Programme National d’Amélioration de I’Access & I’Electricité au Mali, PNAAEM)®
that has been recently updated in November 2022 with IDA’s support, is to expand sustainable electricity access
for rural transformation, prioritizing potential economic nodes with agro-processing and mining activities.

5. Energy poverty has been identified as one of the key drivers of fragility in Mali, as in the other G5
Sahel countries.® The provision of energy services is a key part of Mali’s strategy to improve living conditions of
the population and of the strategy for mitigating the risk of conflict and violence (2020-2023) that the GoM
recently adopted. Increasing access to electricity in conflict areas, in the northern and central regions, will
enhance resilience and serve as a prevention measure. In accordance with this strategy, the electrification of
high-risk areas can contribute to preventing conflict spillover effects and increasing trust between the state and
citizens. Addressing energy poverty will also benefit women and girls as they often have to spend more time
fulfilling household chores manually, including, including fetching firewood and water, and as a result, have less
time for income-generating and educational activities.

Box 1. Mali Risk and Resilience Assessment

The Sahel Regional Risk and Resilience Assessment, completed in February 2020, was complemented in July 2021 by the
Mali Risk and Resilience Assessment Update following recent political developments. Both documents highlight how the
emergence of violent conflicts in the Sahel is associated with exclusion and perceptions of injustice and marginalization
emerging from several drivers, including the lack of public confidence and trust in state institutions; the erosion of the
distribution of basic services and infrastructure, including transport and energy, which is plagued by inequity and
insufficient quality; and competition for natural resources. These drivers are also highlighted in the recent World Bank
Mali Economic Update” 2022 entitled Resilience in Uncertain Times: Renewing the Social Contract.

One of the solutions identified is an adjustment to the spatial distribution of investments, through additional investment
in neglected or marginalized territories, with potentially multisector projects supporting the deployment of
infrastructure, services, and governance systems across territories, focusing on territorial and social inclusion. This has
been incorporated in the recently finalized geospatial electrification rollout plan and in the selection of sites to be
electrified. Communities in both conflict and high conflict risk territories will be provided with access to electricity under
the project.

3 https.//www.maliapd.org/wp-content/uploads/2019/07/Version-Finale-CREDD-2019-2023.pdf

4 National electrification strategy and geospatial least-cost access rollout program.

5The strategy has been finalized in November 2022 but is not yet formally approved by the Government.

6 Burkina Faso, Chad, Mali, Mauritania, and Niger.

7 https://documentsl.worldbank.org/curated/en/099655105172239475/pdf/P1772540f301a80d6098430ca0839673a7c.pdf
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6. Mali has low carbon emissions, but it is highly vulnerable to climate change,® which will affect its
agricultural sector and pose a direct threat to food security and household income, particularly for rural
households. The country’s undiversified economy and high dependance on rain-fed agriculture, in a region
where droughts, floods, and locust infestations occur regularly, makes household incomes and overall GDP
growth prone to shocks. Mali is already experiencing high natural risks, including flooding (river and urban),
water scarcity, extreme heat, and wildfires,® which are expected to increase further due to climate change.
Increased pressure on water and food resources will exacerbate poverty and conflicts between communities.
As documented in Annex 8, while already one of the hottest countries in the word, Mali will also suffer from
increased temperature (the annual mean temperature is expected to rise by about 2°C by mid-century).® This
will also have a bearing on electricity system design and operation. The increase in heat will affect electricity
grid losses, transfer capacity of the transmission lines, efficiency of power plants, and operations and
performance of battery energy storage systems (BESS). Moreover, Mali ranks 174 (out of 181) in the
vulnerability index on climate change.! The lack of adequate infrastructure and social safety nets limit the ability
of the country and its population to adapt and respond to climate change impacts. In this context, the country
is determined to act on climate change and presented its priorities in its updated Nationally Determined
Contribution (NDC). By 2030, Mali aims to reduce its emissions by 31 percent in the energy sector compared to
a business-as-usual scenario (notably through the development of its solar resources); to take measures for
adaptation, particularly for sustainable land management and to combat desertification, given the increasing
competition for natural resources that are poorly regulated and under pressure from demographic growth. In
the energy sector, in addition to the reliance of the power sector on fossil fuels, households are still heavily
dependent on biomass (primarily firewood) for cooking and heating, which has negative health and
environmental impacts, and represents 75 percent of greenhouse gas (GHG) emissions in the energy sector.

B. Strategic and Institutional Context
Mali Power System Status

7. Mali's current power system is fragmented and faces three interlinked challenges: (i) high costs of
generation, mainly due to heavy reliance on expensive thermal generation; (ii) low levels of access to
electricity services; and (iii) a sector characterized by a lack of efficiency and equity in energy services
provision. The power system is organized into an interconnected national grid serving 30 urban centers
including the capital Bamako, 35 isolated distribution networks in rural areas, and two localities connected to
the Cote d’Ivoire distribution network, all operated by the National Electricity Utility (Energie du Mali, EDM). In
2021, the total installed capacity in Mali comprised 781MW and 53 MWp, of which 663 MW and 50 MWp for
the interconnected grid; and 118 MW and 3 MWp for the isolated centers. For the interconnected grid, the
capacity mix consists of hydropower/OMVS! - 184 MW, solar Photovoltaic (PV) — 50 MWp thermal - 380 MW,
and imports from Compagnie Ivoirienne d’Electricité (CIE) — 100 MW, while the isolated grids in regional centers
had a total installed (mostly thermal-based) capacity of 119 MW. Outside the perimeter of EDM-SA, the Malian
Rural Electrification and Domestic Energy Agency (Agence Malienne pour le Développement de I'Energie
Domestique et I'Electrification Rurale, AMADER) also manages about 250 privately operated mini-grids in

8 Further details are provided in Annex 1.

9 https://thinkhazard.org/en/report/155-mali.

10 https.//climateknowledgeportal.worldbank.org/country/mali/climate-data-projections.

11 The Notre Dame Global Adaptation Initiative Index summarizes a country’s vulnerability to climate change and other global
challenges in combination with its readiness to improve resilience. http://index.gain.org/.

12 Senegal River Basin Development Organization (Organisation pour la Mise en Valeur du Fleuve Sénégal)
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remote areas, most of which are hybridized with solar PV to improve reliability and affordability of electricity
services in rural areas. Key sector indicators are presented in table 1.

Key Metrics

Electricity access rate
Number of EDM-SA clients

Installed generation capacity

Peak demand

Generation mix

Current cost of supply

Average tariff

Average system losses
Electricity bill collection rate

Debt ratio (total debt including
debt to suppliers / total assets)

Arrears related to electricity
consumption from public
entities 1°

Table 1. Key Electricity Sector Indicators (2021)*2

Value

51 percent (which is about average in Sub-Saharan Africa),

24.7 percent in rural areas.

749,025 (30 interconnected grid centers, 35 isolated distribution networks in rural
areas, and two localities connected to the Céte d’lvoire distribution network)
EDM-SA:

781 MW + 53 MWp (of which 663 MW + 50 MWp for the interconnected network
and 118 MW and 3 MWp for the isolated centers)

On the interconnected grid: hydro/OMVS — 184 MW, solar PV - 50 MWp, thermal -
380 MW and CIE import 100 MW,

AMADER:

39 MW including 27 MW in diesel and 13 MW in solar

414 MW (observed on April 26, 2021)

EDM-SA:

Annual generation: 2 810 GWh —interconnected network and isolated grid.
Hydropower (28.3 percent), solar (3.2 percent), HFO/diesel (56.9 percent) and
imports (16.3 percent)

AMADER:

Annual generation: 70 GWh including 21 GWh in diesel and 49 GWh in solar
generation

USS$0.25/kWh per unit of electricity billed for EDM-SA SA and US$0.27/KWh for
AMADER

EDM-SA:

USS$0.17/kWh for LV customers and US$0.14/kWh for MV customers (weighted
average tariff of US$0.16/kWh)

AMADER:

average tariff of US$0.29/KWh

23.49 percent for EDM- network and 7 percent for AMADER localities

93 percent

EDM-SA has had negative equity since 2018, which means that EDM-SA has more
liabilities than assets on its balance sheet. The total debt/total assets ratio
reached 1.48 at the end of 2021.

USS$82 million

13 Note : HFO = Heavy fuel oil; LV = Low voltage

OMVS = Senegal River Basin Development Organization (Organisation pour la Mise en Valeur du Fleuve Sénégal).

14 Despite an initial contractual capacity of 100 MW, imports from Cote d’lvoire only stood at 30 MW on average since March 2021. GoM
negotiated with Cote d’lvoire 50 MW of additional effective import capacity that would increase energy imports from Cote d'lvoire from

30 MW to 80 MW.

15 Based on information provided by EDM-SA.
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Generation and Generation mix cost

8. Unsustainably high cost of generation, aging and saturated grid infrastructure, deficient performance
of the utility, and tariffs below the costs of service have resulted in the structural financial deficit of the sector,
which limits Mali’s ability to deliver reliable and affordable electricity services to all and weighs heavily on its
fiscal balance. Hydroelectric and thermal power plants represent the main sources of energy generated at the
national level. Thermal power represented 56.86 percent of the generation mix in 2021, and this makes the
country vulnerable to fluctuating fuel prices in international markets, especially after the hike in oil products
prices on the international markets, partly resulting from the Russia’s invasion of Ukraine. Mali has also suffered
from a deficit of imports since December 2020 due to insufficient available generation in Céte d’lvoire, which
has led the country to increase its reliance on costly and polluting emergency diesel rental power, in addition to
load shedding.’® Due to the high reliance on thermal power plants and high technical and nontechnical losses,
the costs of supply are particularly high (estimated at US$0.25 per kWh in 2021). With a weighted average tariff
of USS0.16 per kWh (USS0.17 per kWh for LV customers and USS0.14 per kWh for MV customers), the price of
electricity is not sufficient to cover the full cost of service, thereby resulting in a structural deficit of around
USS$0.10 per unit of electricity billed.

9. These developments have significantly deteriorated the financial situation of EDM-SA, negatively
affecting maintenance and investments in grid infrastructure. To respond to these multiple challenges and
restore the financial viability of the sector in the medium term, a sector recovery plan was adopted in 2019 and
updated in 2020 which sought to eliminate subsidies within five years. This plan aims at reducing the cost of
generation from around CFAF 87 per kWh in 2021 to CFAF 63 per kWh in 2025. These objectives are aligned
with the electricity master plan adopted in 2015 (covering 2015-2035) and with the electricity Sector
Investment Plan (2022—-2026) adopted by the EDM-SA’s Board of Directors, which aims at recovering costs while
also accelerating electricity access. The main objectives of the national Mali Sustainable Energy and Improved
Service delivery for Increased Stability DPF series were to focus on (a) turning around the financial situation of
the electricity sector to reduce its financial toll on public finances and improve the reliability of services; (b)
improving the efficiency of the agriculture subsidy program to reduce its budgetary burden and enhance land
tenure security to support increased productivity; and (c) reinforcing fiscal decentralization for improved
services and stability. While the DPFY” Phase-1 was approved in 2020, preparation of the DPF Phase-2'® was
interrupted due to political and institutional changes in the country. Similarly, Mali participated in the Regional
Program to Improve the Performance of Power Utilities DPF Phase 1%°, and due to political and institutional
changes in many participating countries including Mali, preparation of Phase 2 could not be pursued.

10. To meet the sustained annual electricity demand growth of 10 percent per year?, the GoM is
reinforcing its generation capacity through the increase of low-cost imports** and development of least-cost
domestic renewable energy sources. The Least-Cost Development Plan (LCDP)?? (validated in February 2022 by
the Minister in charge of Energy) projects a peak demand for the interconnected network, including demand

16 As a result of the reduction in imports, Mali drew more energy from the existing HFO power plants and rental diesel power plants
over 2021. It has also contracted an additional 200 MW of rental diesel power to meet the increasing demand and ensure security of
supply in view of the unexpected decrease in imports from Cote d’lvoire.

17 Sustainable energy and improved service delivery for increased stability development policy financing P167547.

18 Mali Sustainable Energy and Improved Service Delivery for Increased Stability Development Policy Financing - Phase Il (P171503).
19West Africa regional energy trade development policy financing program (P171225).

20 See Figures 1 and 2.

21 Despite recent unfortunate incidents that led to reduction of imports from Cote d’Ivoire in the summer of 2021.

22The Plan Directeur de Production & Moindre Colit (PDPMC) is in the Government approval process.
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created by the project, at around 611 MW by 2025 and 1,175 MW by 2035. The annual energy demand is
projected to be 3,585 GWh and 7,273 GWh by 2025 and 2035, respectively. To respond to this increased
demand, in the short to medium term, the GoM envisions expanding electricity imports with the construction
of the 225 kV Guinea-Mali interconnection, the reinforcement of the interconnection with Cote d’Ivoire, the
construction of the Manantali - Bamako line, under the OMVS Manantali Il project, and the construction of
Ghana-Burkina-Mali interconnection. This will be supplemented by the extension of the Sotuba hydropower
plant (6.8 MW) by December 2024 and the commissioning of 100 MW HFO plant by June 2023 . The country is
also developing low-cost solar generation to supplement some imports. While waiting for these projects to
materialize, the country has also signed with an independent power producer (IPP) a three-year transitional
‘take and pay’ emergency power supply contract (for a total capacity of 200 MW, starting with 50 MW in
November 2022 and the remaining 150 MW to be ready in 50 MW increments from 2023). Commercial terms
of this new emergency power supply are arguably better than those of current ‘take or pay’ power purchase
agreements (PPA) for the existing expensive rental power. Part of this new capacity will replace about 65 MW
of the current rental power. The current and future capacity is presented in Annex 2.

Figure 1. Total Interconnected Network Peak Power: History and Forecast
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Source: Based on data provided by EDM-SA (January 2022).

Figure 2. Projections of Global Interconnected Network Demand Growth to 2040
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Source: Based on data provided by EDM-SA (January 2022).
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11. The LCDP identified solar PV as a major source of generation to phase out thermal generation
including expensive rental power, meet capacity deficit, and reduce costs of generation. The LCDP states that
from 2026 onward, thermal energy in the generation mix would have been reduced from its current share (~57
percent) to 20 percent — by the development of 600 MWp solar power capacity and 150 MW wind capacity, and
storage. Mali is endowed with excellent solar potential, with an average solar radiation estimated at 5—7 kWh
per m? per day and well distributed, and a daily sunlight duration of 7 to 10 hours. The continuous decline in
investment costs of solar electricity generation?® and BESS represents a unique opportunity for the country. Yet,
today, solar energy remains unexploited and much-needed transmission and distribution network
reinforcements limit the integration of new generation projects. Developing least-cost solar power projects on
a competitive basis will contribute to increase domestic generation capacity, diversify sources of electricity
supply, accelerate the shift away from expensive thermal production, and significantly lower the cost of
electricity generation in Mali. The development of least-cost solar PV has then been identified as a top priority
of the 2023—-2040 LCDP and the 2022-2026 Sector Investment Plan, to complement hydropower. According to
the LCDP, the share of variable renewable energy (VRE) will increase from its current level of less than 5 percent
to more than 50 percent by 2035. This means that over 80 percent of the energy mix will be from renewable
energy sources by 2035, mainly hydropower and solar PV, with significant climate co-benefits.

12. The GoM has decided to fast-track the implementation of solar parks as part of its medium and long-
term solar deployment strategy. Over the last 10 years, the GoM received many unsolicited proposals from
IPPs to develop solar projects and only one of these - 50 MWp (AKUO solar) - has been operational since March
2020. Several privately owned solar projects are currently at different stages of preparation/development (see
Annex 2), and the negotiated prices (above US$0.10 per kWh, but below average generation cost). Given Mali’s
limited fiscal space, leveraging private sector financing is critical to deploy grid-connected and off-grid solar
generation projects. However, unplanned, and often noncompetitive processes, have impeded the timely
delivery of cost-effective electricity supply by IPPs. With a USS21 million technical assistance—to the West
African Power Pool (WAPP) under the Solar Development in Sub-Saharan Africa - Phase 1 (Sahel) (P162580),
which was approved in mid-2018 —the World Bank is supporting several countries, including Mali, to develop
regional solar projects at scale, which are included in the WAPP master plan to share energy resources at the
regional level. Under the Regional Electricity Access and BEST Under the battery Energy Storage Technology
(BEST) Project (project-P167569), there will also be BESS deployment on the interconnected grid to help
integrate the solar plants and improve the network's stability.

13. Contrary to the current market practice with spontaneous offers, the solar park approach aims to
support Mali in piloting an innovative large-scale solar tender with battery storage, following a fully
structured approach to bring down costs, reduce delays to reach financial close, and increase penetration of
least-cost domestic generation. Mali is leveraging the work done under the Sustainable Renewables Risk
Mitigation Initiative (SRMI)?* on the best practice for competitive bidding, as well as the World Bank experience,
most recently in the regional solar park IPP with storage, supported by the Burkina Faso Solar Energy and Access
Project (P166785). As part of SRMI, the GoM has access to significant resources from the Green Climate Fund
(GCF) SRMI Facility and could also benefit from resources from the Climate Investment Fund (CIF) in the next
years. The GoM would provide prearranged comprehensive de-risking measures, such as financing for the

23 Though recent trend of increase due to current international challenges, the unit cost of solar PV has reduced by 82 percent between
2010 and 2019.

24 The World Bank, with the AFD, International Renewable Energy Agency (IRENA), and International Solar Alliance (ISA), is working
together in implementing an initiative—SRMI—to support sustainable solar deployment leveraging private investments in development
countries.
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provision of land, permits, and power evacuation, as well as off-take risk mitigation instruments and financing
packages available to bidders.

14. However, the successful implementation of this approach will depend on the renewed commitment
of the GoM to adhere to the competitive selection of IPPs according to the provision of the Public-Private
Partnership (PPP) Law adopted on December 30, 2016, and the electricity law promulgated in 2000%. SRMI
supported studies will focus on enhancing socioeconomic benefits associated with scaling renewables, including
(a) Local firm participation across the Renewable Energy (RE) value chain in a competitive manner and maximize
job creation throughout the renewable energy value chain; (b) Improving domestic skills and employment by
developing educational programs and internships to ensure that firms have access to domestic labor with the
required renewable energy qualifications; and (c) Local development in communities surrounding renewable
energy projects through actions that increase their resilience and enhance their livelihoods. Across all three
focus areas, gender equality and social inclusion is a key focus and cross-cutting issue. During preparation, the
World Bank had discussions with private sector representatives, who confirmed their interest in investing in the
sector, although highlighting the risk posed by the financial situation of the sector. It was noted that some form
of payment security would be required by private investors for the solar IPPs. Also, worth mentioning is the
Electricity Sector Investors Fair (SIEMA)-Investing to improve energy mix organized by EDM-SA in April 2023,
which gathered an important number of private sector actors with a commitment to invest close to USS1 billion.

Transmission and Distribution

15. The transmission and distribution infrastructure are limited and constrained, and the quality of
electricity services has been deteriorating due to aging infrastructure, poor planning, lack of funding, and
rapid increase in the number of customers of EDM-SA. The current transmission network is saturated and is
not adequate to integrate new power generation capacity, including the existing Albatros (92 MW) HFO with
stranded capacity?®, Gouina?’ (140 MW total, with 47.6 MW for Mali) hydropower plants, and additional imports
from Céte d’lvoire. As detailed in Annex 3, the ongoing multi-donor-financed investments are expected to
significantly boost the transmission capacity to deliver energy from the current stranded and planned capacity
to end consumers. Mali’s high voltage (HV) ring around Bamako, where most of the load is concentrated, is
underdeveloped, but reinforcement investments have been under implementation with financial support from
different donors.

16. Recent withdrawal of the French Development Agency (Agence Francaise de Développement)(AFD)
from Mali has deprived the Bamako Boucle Nord’® transmission project and the Manantali-Bamako
transmission line project (Manantali Il of OMVS) from financing. Consequently, Mali has taken steps to

25 Loi N°2016 - 016/ DU 30 Dec 2016 Relative aux Partenariats Public-Prive au Mali, available at: https://ppp.worldbank.org/public-
private-partnership/library/loi-ndeg2016-016-du-30-dec-2016-relative-aux-partenariats-public-prive-au-mali

Ordonnance n°n°00-019/p-rm 0 portant organisation du secteur de I'électricité
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC049649

26 The Albatros HFO power plant was commissioned in 2019. The energy output cannot be transmitted to Bamako due to limited capacity
of the existing transmission line Manantali-Bamako. A parallel line (Manantali lI-Bamako) is being constructed to allow full evacuation of
that energy by the end of 2023.

27 Developed by OMVS, Gouina hydropower plant is currently under commissioning and being evacuated through the existing line
Manantali-Bamako, leaving very little margin for evacuation of the Albatros energy.

28 E|B-20180359 EDM - BOUCLE 225 KV NORD BAMAKO, a proposed financing in the amount of US$49.97 million from the European
Investment Bank: https://ewsdata.rightsindevelopment.org/temp/tmp_FyQ68/EIB-20180359.pdf
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mobilize alternative financing®. While AFD’ withdrawal would not directly affect World Bank-financed MESIP-
P166796 and the proposed YELEN SIRA-P176633 Projects, their outcomes might be impacted.

17. Conditional on financing, most of the ongoing reinforcements and grid expansion activities are
expected to be completed by 2024/2026, and would enable the absorption of additional generation capacity
(including renewable energy) and access expansion. The ongoing MESIP-P166796, was also designed to
upgrade the transmission and distribution networks in Bamako. This new operation will further and
complement investments done through MESIP and other donors. Figure 3 shows the expected upgrades (dotted
lines) to the existing HV network (plain lines), including in the Bamako area. The Optimal Investment Master
Plan (Plan Directeur des Investissements Optimaux — PDIO 2015-2035) has identified investment needs of US$1.3
billion by 2034, which highlights the scale of the challenges Mali’s grid is facing today.

...............

Figure 3. Map of the Future Interconnected Network (HV) in 2040
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Source: Based on data provided by EDM-SA (2022).
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Source: Based on data provided by EDM-SA (2022).

29 GoM s consulting with various partners including AfDB, West Africa Development Bank (Banque Ouest Africaine de Development)
(BOAD), IsDB and EXIM Banque India on possible alternative to AFD’s financing in order to keep all critical grid reinforcements on track.
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Access

18. Despite significant investments over the last 12 years, Mali’s access rate to electricity services remains
low, especially in rural areas, and overall unreliable. The current access rate of 51 percent is about the average
for Sub-Saharan Africa. In the past 12 years, EDM-SA’s customer base grew from 120,000 households to over
700,000%°. There are currently 749,025 customers in the interconnected network and 75,202 in the isolated
network in regional city centers. However, rural areas suffer from limited access to electricity (24.7 percent) and
primarily rely on direct wood fuel and kerosene lamps for lighting. Rural electrification for socioeconomic
transformation is a priority in the economic development agenda of the Government.

19. The national electrification strategy and geospatial least-cost access rollout program (PNAAEM)3!
finalized in November 2022, which is informed by the Rural Electrification Master Plan (REMP) of 2010 and
the Optimal Investment Master Plan (PDIO) of 2015, provides policy guidance for future grid and off-grid
investment projects to meet the country’s ambitious access targets. Priority investments defined by the two
cited master plans are valid and all new operations are guided by them, as funding is still lacking to cover all the
identified investment needs. The master plans prioritize electrification of large communities closer to the
existing MV lines and those around substations. The REMP identified about 10,900 localities that are to be
electrified (representing 25 percent of the population), of which 69 percent have more than 800 people, 40
percent have population ranging between 800 and 2,000, and 6 percent of unelectrified localities have more
than 2,000 people. The survey conducted in 2005 to inform REMP indicated that an average rural household in
Mali spends about CFAF 8,500 per month on energy (which is sufficient to buy at least 85 kWh from EDM-SA or
50 kWh from mini grids in rural areas) and is willing to pay CFAF 176.5 per kWh for electricity, compared to the
current average tariff of about CFAF 100 per kWh. The survey therefore confirmed that even at the current
prices in urban and rural areas, electricity service in Mali is affordable. The GoM has set an ambitious plan to
scale up access to electricity from 51 percent to 78 percent by 2025, aiming at universal access by 2030. The
geospatial analysis estimated that universal access would require about USS$3 billion, including USS$1.92 billion
for transmission, USS360 million for distribution, US$656 million for mini grids, and US$58 million for standalone
systems solutions. Seventy-three percent of the population provided with new access would receive it from the
grid while the remaining 27 percent would receive it from mini grids/off-grid solutions. Once it is formally
adopted by the Government, the electrification strategy and geospatial rollout plan will guide the investments
of the projects to support the country achieve its ambitious access objectives.

20. Mini-grids and other off-grid solutions will play a key role to accelerate access, as demonstrated by
Mali’s experience as a pioneer in mini-grid development in West Africa, but they require improved business
models to ensure reliability and sustainability. Mini-grid technologies have played an important role in the
rural electrification progress from 1 percent in 2003 to 24 percent in 2021. The mini-grid program has been
implemented through a PPP in the form of mini-concessions with private operators responsible for limited
equity participation, operation and maintenance (O&M), and service delivery in remote areas. Supported by
World Bank-funded Mali Household Energy and Universal Access Project (HEURA, P073036) and Rural
Electrification Hybrid System Project (REHSP, P131084), the mini-grid program is currently implemented by 60
private operators, contributing to the electrification of 254 villages.3? The country started the rollout of diesel-
powered mini-grids back in 2003 and is now hybridizing diesel mini-grids with solar PV to reduce the cost of

30 Data from EDM-SA annual reports.

31 PNAAEM.

32 Qut of 254 mini-grids, 155 are running on diesel, 73 on hybrid solar/diesel, 13 on biofuel/diesel, 12 on solar PV, and 1 on mini
hydropower and 21 have been transferred to EDM for management.
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supply and increase reliability (REHSP includes the hybridization of 45 diesel mini-grids with solar PV, the African
Development Bank (AfDB) has taken over the hybridization of about 30 mini grids - initially financed bythe AFD,
and the Islamic Development Bank (IsDB) is providing complementary funds to develop 24 mini-grids). A results-
based financing (RBF) subsidy scheme was also developed under REHSP for commercial market development of
Lighting Global-certified products, largely implemented in the proximity of Bamako and other secure areas, and
The Global Partnership for Results-Based Approaches (GPRBA)* subsidy for mini-grid densification and off-grid
solar in the perimeter or proximity of mini-grids. The pilot led to the distribution of more than 90,000 Lighting
Global-certified off-grid solar products by 15 local distributors** and mini-grid developers. Despite these
developments, the mini-grid program has faced several challenges regarding planning, financial viability, service
quality, long-term sustainability, lack of transparency in the selection and subsidy award process and
overlapping institutional responsibilities. At a high subsidy level (95 percent), the tariff of hybridized mini grids
remains almost double compared to the grid (CFAF 170 per kWh on average, which is still below the willingness
to pay [WTP]). The current tariff structure is to be revised as part of the process to renew the existing 20-year
concessions, as most of them are expiring within a year. The current mini-grid model does not attract
international investors but rather local operators with no visibility on the replacement of the aging assets and
hence lack of sustainability.

21. The successes and experiences in mini-grids development are encouraging, but to reach the access
goal in rural areas, a whole new level of concerted efforts and innovative business models need to be thought
of. While the geospatial electricity access rollout program has provided the required investments in grid
extension and off-grid solutions, the GoM through AMADER, revised its mini-grid development model to be able
to scale up solar PV mini-grids with private sector participation. The new business model has informed the
preparation of the proposed project to help the Government meet its ambitious energy access goals. Lessons
learned from off-grid solar pilots implemented by AMADER demonstrate opportunities for increased
socioeconomic impact, if quality products become accessible to rural communities. The revised business model
adopted by AMADER, encourages more private equity financing and ownership, for geographically clustered
projects, to attract international and local private developers/operators who are selected through a transparent
and competitive process.

22. The identified bottlenecks to accelerated access expansion include better organization of last-mile
connections, tariff setting, and subsidy transfer. For the success of the access program, implementation in a
transparent manner is key and the GoM is developing guidelines for new household and business connection
modalities and for prioritization of sites to be electrified. For low-income households, especially in rural areas,
the access program will provide for the standard ready-board electrification kits at subsidized cost for basic
electricity services. The GoM is also exploring the option of an harmonized tariff methodology for rural
electrification. The World Bank supported a tariff study3® that was prepared in 2020, updated in March 2023 to
guide the program implementation. The current discussions only concern rural tariffs, which can be different
depending on the operator and the model. Given that harmonization will create a gap on some tariffs, it is clear
that a new approach is needed to fill this gap for operators. But at this stage, no option has been retained. These
discussions do not include tariff equalization between rural and urban tariffs.

33 Formerly known as the Global Partnership on Output-Based Aid (GPOBA)

34 The sales are report as of March 31, 2023 and include 33 models of eight brands including D. light Design, Renewit Solar, Amped
Innovation, Schneider, and BiolLite.

35 “Ftude Tarifaire De L’électricité En Milieu Urbain Et Rural”, ICEA, 2020.
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23. In addition to these bottlenecks, GoM’s ambitious access agenda can only be achieved with a renewed
and strong political commitment to improve the sector’s financial situation and to foster needed investments
including on the transmission and distribution networks. In order for EDM-SA to increase the pace of new
connectons to match the universal access target set in the PNAAEM, it is paramount to restore its financial
equilibrium first. GoM is taking necessary steps to achieve the objectives of PNAAEM. Moreover, targeted grid
upgrades and extensions will be needed to make sure that the electricity service provided to new and existing
customers is reliable. This will require investments both at the transmission and distribution levels to be planned
in coordination with new connections. Finally, a dynamic strategy conducive to the implementation of the access
agenda is necessary to cater for the country’s security situation.

Institutional Context

Figure 5. Institutional Framework for the Energy Sector in Mali

Prime Minister and Cabinet
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Sources: Government of Mali; African Development Bank, Mali Country Profile.

24, Although Mali’s electricity sector was long dominated by public sector institutions, it was liberalized
by the Presidential Order No. 00-019/P-RM of March 15, 2000. The Ministry of Mines, Energy, and Water
(Ministere des Mines, de I’Energie et de I'Eau, MMEE) is responsible for the implementation of the government’s
policy in the energy sector. Within the MMEE, the national directorate of energy (Direction Nationale de
I’Energie, DNE) develops the elements of this policy and ensures the technical control of the regional and sub-
regional services which contribute to its implementation.

(a) The GoM has a concession agreement with the vertically integrated state-owned utility, EDM-SA,
which is responsible for electricity service delivery in Mali. EDM-SA owns the interconnected grid and
manages the isolated small grids in regional centers. Within the perimeter of its concession, EDM-SA
has monopoly over power transmission and distribution, while part of the generation is open to the
private sector,3 but EDM-SA is the single buyer. EDM-SA is also responsible for cross-border electricity
trade (export and import). EDM-SA supplies energy from its owned and rented thermal generation
plants, electricity imports from Cote d’lvoire, and the regional OMVS hydropower facilities (Manantali,
Felou and Gouina).

36 The Presidential Order No. 00-019/P-RM of March 15, 2000, amended by Implementing Decree No. 00-184/P-RM of April 14, 2000,
liberalized the power sector. IPPs supply about 23 percent of energy generated per year.
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(b) The Electricity and Water Regulation Commission (Commission de Régulation de I'Electricité et de
I'Eau, CREE), established in 2000, oversees the regulation of the water and electricity sectors and
reports to the Prime Minister’s Office. CREE’s mandate, which is limited to EDM’s concession perimeter,
is to protect customers, promote competition, when possible, arbitrate disputes between the GoM and
operators, and approve adjustments to ensure cost reflective tariffs. The capability of the regulator to
effectively regulate the sector remains, however, limited today, especially regarding tariff setting. IDA
is providing technical assistance to CREE to put in place a transparent system for tariff adjustment.

(c) Outside the EDM-SA concession area, AMADER was created in 2003, with the mandate to provide
electricity services to the population in remote areas. It supplies electricity through a PPP approach
and acts as de facto regulator for rural electrification. Discussions are ongoing to find a sustainable
model for harmonized tariffs across the rural electrification space®. Furthermore, on the institutional
setting, an ongoing study is also assessing an extended scope for the CREE to regulate AMADER and
rural electrification tariffs. The current discussions are only about harmonization in the area of rural
electrification and not about equalization that would include grid electricity rates.

(d) Finally, to encourage the development of renewable energy, the Renewable Energy Agency (I’Agence
des Energies Renouvelables du Mali, AER) was created in 2014. Its mission is to promote the use of
renewable energies on a large scale in Mali. The national energy sector policy and renewable energy
strategy are being updated with the support of the World Bank-financed MESIP-P166796 to reflect
recent developments in the sector and further promote private sector participation in renewable energy
development.

25. Mali’s electricity sector also benefits from important developments in regional integration. Mali is a
member of OMVS, which also includes Guinea, Mauritania, and Senegal. OMVS developed Manantali (200 MW,
104 MW for Mali), Félou (27 MW) and Gouina (140 MW total, with 47.6 MW for Mali) hydropower plants and
is developing further projects in the Senegal river basin. EDM-SA is also a member of the WAPP, an institution
established in 1999 as part of the Economic Community of West African States (ECOWAS) to harmonize national
electricity systems within the region and deliver power in a stable, reliable, and cost-competitive manner.
Through the Solar Development in Sub-Saharan Africa - Phase 1 (Sahel) Project (P162580), the World Bank has
been supporting the WAPP to strengthen the regional technical capacity for preparation of large-scale solar
parks and integration of solar electricity into the grids. In about two years when the ongoing interconnections
will be commissioned, Mali will be interconnected with 15 countries and will have a range of options for imports.

Financial Situation of EDM-SA

26. EDM-SA has been facing a structural financial deficit and is dependent on an operational subsidy from
the Government, which is however not sufficient to cover the overall tariff revenue shortfall. The sector
suffers from a structural financial deficit mainly due to (a) the high electricity costs and tariffs below the costs
of electricity supply; (b) the inability to significantly raise tariffs in a fragile environment resulting in a tariff
deficit of USS0.10 per kWh of electricity sold in 2021; and (c) operating inefficiencies at EDM-SA with combined
technical and commercial losses reaching 23.49 percent in 2021. The amount of subsidy provided to EDM-SA
stood at CFAF 63 billion in 2021 (~USS$114 million equivalent), which corresponds to about US$0.026 per kWh
of electricity sold that year, significantly below the tariff revenue shortfall. This level of operating subsidy is far
from sufficient to cover the sector operating costs, let alone cover the investment needs. The tariff revenue

37 It should be noted that although an equalization of tariffs between grid costumers and mini grids costumers has long been discussed,
there is no concesnsus yet on its modalities. GoM gave no indication they intend to implement it anytime soon, as it understands the
risks that it may pose for the financial sustainability of both EDM and mini grid operators.
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shortfall reached an estimated US$193 million in 2021. The insufficient revenues mean that EDM-SA has had to
rely on expensive short-term commercial loans to be able to continue to provide electricity services, fund
necessary O&M costs, and service its debt. In addition, EDM-SA has accumulated significant debt toward fuel
and power suppliers. At the end of 2022, EDM’s debt (including arrears built over time) due to strategic energy
suppliers and fuel providers stood at about US$440 million (CFAF 242 billion).

27. This situation is, nevertheless, unsustainable and calls for significant improvements in the cost-recovery
rates driven by both a meaningful change in generation mix, improvements in operational performance of the
utility, and possibly marginal revisions in tariffs. The current situation also means that EDM-SA does not have
any spare financial resources to carry out normal maintenance and asset renewals, let alone the investments
necessary for sector expansion and improvement of the quality of service provided, further aggravating the
current situation.

28. To address the financial constraints of the utility, sustained efforts will be necessary to implement
the power sector recovery plan adopted in 2019 and updated in 2020 (as part of the national and regional
DPFs), which sought to turn around the sector’s performance and gradually eliminate subsidies. The measures
to be taken to achieve this objective include (a) a significant shift in the energy mix, from a high reliance on fossil
fuel to least-cost imports and local renewable energy; (b) reduction in debt service costs through debt
restructuring; (c) reduction in fuel costs through open and competitive bulk procurement (and strategic storage)
and remote control of fuel consumption; (d) improvements in EDM’s operational efficiency (loss reduction) and
governance; and € gradual tariff increases. The Mali Sustainable Energy and Improved Service Delivery for
Increased Stability DPF (P167547) supported the clearance of arrears of the GoM to EDM-SA for public electricity
consumption, the elimination of connection subsidies for large consumers (MV clients), the increase of MV and
public lighting tariffs (aligned them to the consumer price index), and the establishment of an advance payment
mechanism for the electricity consumption of public institutions. The West Africa Regional Energy Trade DPF
Program (P171225) supported reforms to facilitate trade and ensure increased least-cost imports and future
post-election DPFs would be expected to establish a transparent regulatory mechanism for tariff adjustments
and compensation, strengthen the Government’s oversight on the sector performance improvement, and
address the governance of EDM-SA.

29. MESIP is an IPF with performance-based conditions (PBCs) and supports the improvement of the
operational performance of the utility EDM-SA. MESIP supports medium-term operational reforms including
fuel storage increase and improvement of EDM’s management to reduce fuel costs (representing more than
40 percent of its operational expenses), implementation of a revenue protection program to permanently
secure revenues from large consumers, mapping of all consumers and regularization of illegal connections that
would help furthermore reduce commercial losses.
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Box 2. Current actions undertaken to address EDM-SA’s and the sector financial situation

The financial situation of the utility is a clear risk for the sector and has been assessed candidly. While the current situation
is concerning, a few actions are being discussed to provide short-term relief and set the stage for more structural changes
(in addition to the investments envisaged under this operation that would help reduce the cost of service in the medium
term):

(a) CREE is currently updating its tariff/revenue calculation and estimating the required subsidy needed for EDM-SA
on the year 2022. The results of this update are expected any time soon. The GoM has indicated its commitment
to improve the financial viability of the utility (through a menu of options, including a direct subsidy that would
be higher and more reflective of EDM’s needs than the usual lump sum CFAF 30 billion per year).

(b) On the treatment of EDM'’s stock of debt, a first tranche of US$82 million (CFAF 45 billion) of debt restructuring
was recently agreed upon and approved between the West African Development Bank (La Banque Ouest Africaine
de Développement, BOAD) and the GoM to partially clear EDM’s debt towards strategic power and fuel providers
(which stood at USS440 million — CFAF 242 billion). An additional tranche of US$100 million (CFAF 55 billion) is
being mobilized by BOAD. This will significantly extend EDM’s debt tenor and interest rate, which should provide
some financial relief for the utility.

(c) Furthermore, after having increased the MV tariffs by 3.16 percent in 2019 (as agreed in the sector recovery plan),
GoM/EDM/CREE are now working on a tariff optimization that would make the tariffs of this MV clients category
cost reflective.

(d) While the aforementioned actions should provide some relief, the situation remains unsustainable and calls for
significant improvements in the cost-recovery rates driven by both a meaningful change in generation mix,
improvements in operational performance of the utility, and possibly marginal revisions in tariffs.

(e) Although GoM tariff increases is unlikely in the immediate future, discussions about tariff methodology (e.g.,
increase, optimization of structure, compensation measures) are inevitable to improve the financial situation of
the sector. Going forward, a coordinated effort would be needed among donors to identify the best ways to
address these issues, leveraging the synergies between their instruments.

C. Relationship to CPF and Relevance to Higher Level Objectives

30. The proposed project is fully consistent with the Mali Systematic Country Diagnostic (SCD) Update3®,
responds to priorities of the World Bank Group (WBG) Country Partnership Framework (CPF)* for the
Republic of Mali for the period of FY16—FY19 (extended to FY21)*, as well as Country Engagement Note (CEN)
under preparation, and supports the World Bank’s twin goals of poverty reduction and shared prosperity. The
SCD update identified the same key binding constraints to Mali’s ability to achieve poverty reduction and shared
prosperity as the 2015 SCD: a fraying social contract, inadequate job creation, and lagging human capital
outcomes. The CEN* currently in preparation for the period FY24 identifies two focus areas: (1) support a
resilient recovery; and (2) strengthen basic service delivery. This project will support critical energy
infrastructure that will directly contribute to the priorities of the CEN and address key binding constraints
identified by the SCD Update, by improving basic service access while strengthening resilience through increased
diversification of the economy. It will also support the efforts identified in the post-election reengagement note
under preparation. The project will also support maximizing finance for development (MFD) approach by

38 The SCD was disclosed on September 19, 2022:
https.//documents1.worldbank.org/curated/en/099100008312232199/pdf/BOSIB0775d71ca0e60894d0f37d9%efc3f2c.pdf

39 Report No. 94005-ML; November 3, 2015. The CPF identified three areas of focus: (a) improving governance by strengthening public
resource management; (b) creating economic opportunities for smallholders while improving access to basic services; and (c) building
resilience to shocks through improvements in human capital and risk coping mechanisms.

40 The Performance and Learning Review delivered in late FY19 extended the CPF period until the end of FY21 (Report No. 138106-ML;
September 19, 2019).

41 Mali Country Engagement Note (P500154): Country Engagement Note for the Republic of Mali is being prepared and expected to be
delivered in FY23.
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addressing binding constraints to enable development and operation of green mini-grids in rural areas and
utility-scale solar with battery. The project will leverage private capital totaling US$150 million.

31. The project is aligned with the IDA19 Prevention and Resilience Allocation (PRA) objectives in Mali. In
May 2021, Mali became eligible for the PRA. The proposed operation is aligned with the strategy for conflict risk
mitigation that the GoM has prepared within the framework of the PRA eligibility process, which puts an
emphasis on improved service delivery and positive state presence in both conflict-affected and at-risk areas.
Furthermore, the project will contribute to addressing rural-urban imbalances; unlock economic development
in rural areas; and directly contribute to one key commitment made by the GoM in the PRA framework, by
replacing at least five diesel power plants with solar PV-diesel hybrid power plants in rural areas and electrifying
35 new localities with solar PV hybrid power plants.

32. The project is fully aligned with the recommendations of the G5 Sahel Country Climate Development
Report.*? This report recognizes that the WAPP presents Mali with the opportunity to reduce its costs of supply
while improving resilience to the effects of climate change on its hydro generation and electricity network. To
capture the benefits of regional integration, Mali should establish the national utility as a credible off-taker by
putting in place a financial turnaround plan. This is partly circular since it entails cutting generation costs by
using cheaper imports to displace expensive national generation and rental plants, reducing network losses, and
improving bill collections. It also entails strengthening the regulator and establishing a regulatory framework
that safeguards the sector financial viability. Reducing costs and ensuring adequate revenues will allow the
utility to meet its commercial obligations under import contracts and avoid new arrears accumulating. The
project will support the utility to improve its governance and its operational and financial performance in
addition to its electricity access expansion objectives.

33. The project supports regional and domestic objectives to increase electrification and address energy
security issues by developing local, cheaper, and cleaner sources of energy. The proposed operation
contributes to the Sahel Alliance initiative’s energy pillar led by the World Bank and the World Bank’s Energy
Access Initiative. The Sahel Alliance targets in the energy sector include (a) double the rate of access to electricity
within five years, an intermediate objective aimed at achieving universal access by 2030 as envisaged by SDG*?
7 and (b) double renewable energy generation capacity. The project will also contribute to Mali’s energy access
targets* and climate goals to reach SDG 7 and SDG 15, which also align with the objectives of the Next
Generation Africa Climate Business Plan (ACBP) related to clean energy and resilience* and Mali’s NDC. As
documented by the World Bank* and detailed in Annex 8, expanding access to reliable and affordable electricity
will contribute to building resilience of the energy sector in Mali and the population. Diversification of
generation sources and increased reliability from battery storage and grid upgrades will increase the resilience
of the electricity grid and strengthen Mali’s energy security. The project is also benefiting from climate finance
through the SRMI Facility financed by the GCF (USS43 million) and SRMI technical studies on socioeconomic
benefits. Mali has also been selected for a potential financing of US$70 million*” from the CIF to accelerate
energy access and renewable energy development. Preparatory studies are required to identify strategic

42 G5 Sahel CCDR, June 2022.

43 SDG = Sustainable Development Goal.

44 Mali plans to increase electricity access to 78 percent by 2025 toward universal access by 2030.

45 ACBP has a target of having 1 GW of grid connected solar PV power and 5 million off grid consumers with access to modern energy
services by 2023. World Bank 2020: Next Generation Africa Climate Business Plan — Ramping Up Development Centered Climate Action.
World Bank, Washington DC

46 World Bank. 2018. Lifelines: The Resilient Infrastructure Opportunity. GFDRR.

47 The CIF financing is not confirmed as of the date of this project, but may be integrated through an Additional Financing in the future.
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investments that the CIF could finance, which will be prepared with the support of the World Bank and the AfDB,
in close coordination with this project.

34, The proposed project is aligned to the WBG Gender Strategy. The 2016-2023 WBG Gender Strategy
underlines key gender gaps and promotion of gender equality. It emphasizes the access to services and the
promotion of employment and economic opportunities in the energy sector, where opportunities for women
are particularly lacking, effectively barring them from joining the workforce. The project design will therefore
include targeted interventions to improve women's employment opportunities in Mali by fostering training in
electricity and renewable energies to match current and future employment needs at EDM-SA and AMADER.
Specifically, the incentives to foster women enrollment in technical and vocational education and training (TVET)
will focus on the acquisition of skills that match the utility needs and create a pool of female technicians, which
will be compounded with an internship program to facilitate entry in the labor market. Associated activities,
such as engagement with the private sector in the mini-grid sector and implementation of awareness-raising
campaigns targeting women’s roles and stereotypes in the target areas, will also be envisaged as these provide
additional employment opportunities within the sector.

35. The proposed operation also aligns with the WBG Global Crisis Response Framework (GCRF).*® The
GCRF provides a framework for WBG operational response to the multiple current crises facing the world. The
scope of the activities to be supported by the project will contribute to: (a) Pillar 3 (Strengthening Resilience) by
investing in transmission and distribution networks by making the network more resilient and increase the
supply of clean and green renewable power through subcomponents 1.1 and 1.3 of Component 1
(Reinforcement of grid infrastructure and access expansion) and Component 2 (Green mini-grid and off-grid
electrification of selected localities in rural areas to be better prepared for emerging challenges; and (b) Pillar 4
(Strengthening Policies, Institutions and Investments for Rebuilding Better) by providing technical assistance to
the implementing agencies to advance the reform process and private sector participation in the energy sector
through subcomponent 1.2 of Component 1 (Reinforcement of grid infrastructure and access expansion) and
Component 3 (Institutional capacity building and Implementation support).

36. The proposed operation also meets the eligibility requirements for the financing under the Scale-Up
Window (SUW)-Shorter Maturity Loans (SUW-SMLs)*. Overall, the project’s objective align strategically with
two pillars of GCRF as discussed above. Moreover, the project has been prioritized for SUW-SMLs support due
to its objectives to (a) advance electricity access agenda by benefiting more than 3.5 million people; (b) crowd
in resources from the private sector; and (c) support resilience building by augmenting rewenable energy
generation capacity in challenging context in line with low carbon development.

48 https.//worldbankgroup.sharepoint.com/sites/OPCS/SitePages/PublishingPages/Global-Crisis-Response-Framework.aspx
49 The project will benefit from SUW-Shorter Maturity Loans (SUW-SMLs), offered only in IDA20, for scaling up investments needed in
the short and medium-term to respond to crises, in alignment with GCRF.
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Il. PROJECT DESCRIPTION

A. Project Development Objective
PDO Statement
37. The Project Development Objectives (PDO) are to (i) improve power system reliability and efficiency;

(ii) increase access to electricity in the selected areas; and (iii) facilitate the integration>® of renewable energy.
PDO Level Indicators

38. The following indicators have been selected to measure progress toward achieving the PDO:
(a) Increase in power transit capacity on the interconnected network of EDM-SA (MW);
(b) People provided with new or improved electricity service (CRI, Number)%;
(i) People provided with new or improved electricity service - Female (CRI, Number)
(c) Increase in renewable energy capacity integrated to the power grid (MW).

B. Project Components

39. The proposed operation has three main components for US$201 million in public financing and a
Contingent Emergency Response Component (CERC). The public financing package is composed of US$157
million IDA funds of which US$100 million is from SUW-SML, co-financed by US$43 million of climate financing
from the GCF (including a grant of USS5 million and a loan of US$38 million), and a grant of USS1 million from
Energy Sector Management Assistance Program (ESMAP), as detailed in table 2. The project is expected to
mobilize a total of about US$150 million of private capital®?, of which an estimated US$10 million is for mini-grid
development by private concessionaires in rural areas and US$140 million is for large-scale solar projects by
IPPs. Given the high natural and climate risks in Mali, climate impacts will be considered in the design and
implementation of these investments. As detailed in Annex 8, these could include the elevation of critical
infrastructure, deeper foundations for assets, siting conditions, and vegetation management strategies for
Component 1 and consideration of appropriate protective infrastructure and design to account for relevant
hazards, such as flooding and fire protection systems for Component 2.

50 The word “integration” here means the creation of a reliable physical connection of renewable energy sources to the power grid.

51 This will include a sub-indicator to track the proportion of females provided with new or improved access to electricity services.

52 This amount was estimated based on detailed technical studies regarding (i) mini grids and (ii) the sizing of the solar parks, taking into
account the current state of the grid and planned upgrades. Regarding the solar parks specifically, the project follows a plug-and-play
approach (SRMI approach). The future sites of the solar parks are in areas where EDM already operates. No major constraint has been
identified yet regarding the activities falling under GoM’s responsibility.
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Table 2. Project Financing Per Component

No. Components Implementing Financing (USS, millions) Total
Entity Public Private
IDA GCF | ESMAP | Total |Investments
1 |Reinforcement of grid infrastructure and access expansion 112.5 | 31.5 0.0 144.0 140.0 284.0
Upgrading and expanding transmission and EDM
1.1 |distribution networks in selected areas 63.5 6.5 70.0 70.0
including Bamako and its perimeter
Transaction advisory services to mobilize IPPs
for the construction of least cost solar PV
1.2 |power plants and construction of grid 2.0 25.0 27.0 140.0 167.0
infrastructure to connect and inject the solar
power plant output into the grid
Upgrading and expansion of distribution
1.3 |networks and new connections around 47.0 47.0 47.0
secondary cities
) Gree.n.mif\i-grid and off-grid electrification of selected 375 | 11.0 1.0 49.5 10.0 59.5
localities in rural areas
Mini-grid electrification of selected AMADER
2.1 |communities, businesses, and public facilities 33,5 | 11.0 0.0 44.5 10.0 54.5
under PPP arrangements
29 Off—grid.solar eIectrificatign .of h.ous-eholds, 40 0.0 10 50 50
productive uses, and public institutions
3 [Institutional capacity building and Implementation support 7.0 0.5 0.0 7.5 0.0 7.5
Implementation support for the execution of
3.1 |Component 1 and Institutional Capacity 3.5 0.0 3.5 3.5
Building of EDM and Partner Entities EDM-SA and
Implementation support for the execution of AMADER
3.2 |Component 2 and Institutional Capacity 3.5 0.5 0.0 4.0 4.0
Building of AMADER, MMEE/DNE
4 |Contingency Emergency Response (CERC) Relevant entity| 0.0 0.0 0.0 0.0 0.0 0.0
Total 157.0 | 43.0 1.0 201.0 150.0 351.0
40. Component 1: Reinforcement of grid infrastructure and access expansion (US$284 million equivalent:

IDA US$112.5 million; GCF US$31.5 million; and US$140.0 million private capital mobilized (PCM)). This
component will finance critical grid infrastructure and new connections through the following activities:
(a) Upgrading and expanding transmission and distribution networks in selected areas including Bamako
and its perimeter to reduce system losses, improve grid efficiency, increase reliability of electricity
supply, increase access, and absorb additional generation capacity, including generation from solar
parks to be supported by the project.

(b)

Provision of transaction advisory services to mobilize IPPs, through competitive bidding, for the

construction of solar PV power plants; and construction of the public grid infrastructure required to
connect the future solar PV plants to the existing grid (under the so-called “plug and play” scheme).

several priority secondary cities.

Upgrading and expanding resilient distribution networks and new connections outside of Bamako in
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41. The component will have climate adaptation and mitigation benefits as it will contribute to reduce
network losses and integrate VRE. According to Mali’s Least-Cost Low-Carbon Generation Plan of March 2022,
renewable energy will represent 55 percent of the energy mix by 2032 towards and 80 percent by 2035.

42, Subcomponent 1.1: Upgrading and expanding resilient transmission and distribution networks in
selected areasincluding Bamako and its perimeter (US$70.0 million: IDA US$63.5 million; GCF Credit US$6.5
million). The rapid growth of demand, especially around Bamako, which is the main consumption center of the
country, has overloaded the transmission and distribution infrastructure serving the city. As a result, HV
transmission lines and transformers in key substations are frequently congested, which limits the ability of the
network to absorb any additional generation. This situation compromises the reliability of service and increases
technical losses and load shedding. Financing under this subcomponent will complement ongoing projects from
various donors to address these issues and extend EDM'’s grid. A map showing areas where the investments
would be implemented is presented in figure 6 (in blue circles). The Environmental and Social Impact
Assessment (ESIA) and Resettlement Action Plan (RAP) for transmission lines and transformers around Bamako
were prepared, approved by the World Bank, and published under MESIP.

43, This subcomponent will help address the financing gap identified under the ongoing MESIP, based on
technical studies of its Component 1 consisting of the upgrade and expansion of the transmission and
distribution networks within/around Bamako.>® The grid upgrade and expansion activities under the
subcomponent include: (a) the extension of the 225 kV substation of Kodialani, the construction of a new 225
kV substation at Lafia, as well as the 225 kV transmission line sections connecting Kodialani-Lafia-Balingue®*; (b)
the upgrading/rehabilitation of the 150 kV substation of Kalaban; (c) the construction of a new 150 kV substation
at Niamakoro; and (d) the extension of the MV and LV networks to connect 19,000 new customers®>, including
the regularization of illegal connections to improve commercial performance of EDM-SA and reduce losses.

Figure 6. Schematic Grid of Bamako and Surroundings and Investments under Subcomponent 1.1
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53 The final version of the feasibility study of Component 1 of MESIP estimated a budget deficit of about US$86 million to finance the
component. With its current financing allocation, the Project covers US$70 million of the US$86 million financing gap.

54 The upgrades of the substations of Balingue and Darsalam and the related 225 kV transmission line Balingue-Darsalam is financed
through the ongoing MESIP (see orange circle on figure 6).

55 During implementation, targeted interventions for productive uses for grid access to increase EDM’s revenues will be assessed.
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44, Overall, the investments under this subcomponent will increase the power flow capacity on the
transmission network in Bamako by at least 100 MW, enabling EDM-SA to reduce its reliance on small, polluting
and expensive rental power plants that are mainly used to inject electricity closer to consumption points
(because of grid constraints). Based on a detailed network modelling and simulations, losses on the main
transmission network of Bamako are expected to drop from a projected level of 8.5 percent in 2024 (before the
proposed grid reinforcements) to 4.5 percent by 2028 once these reinforcements have been completed.

45, Subcomponent 1.2: Transaction advisory services to mobilize IPPs for the construction of least cost
solar PV power plants and construction of grid infrastructure to connect and inject the solar power plant
output into the grid (US$167.0 million: IDA US$2.0 million; GCF Credit US$20.5 million; GCF Grant US$4.5
million; and US$140.0 million PCM). This subcomponent will support the GoM’s efforts to mobilize private
sector finance to increase domestic least-cost renewable energy generation. Following the SRMI’s approach,
this subcomponent would help the GoM de-risk investments to attract the private sector, minimize tariffs, and
maximize local co-benefits of solar projects.

46. Subcomponent 1.2.1: Transaction advisory services (US$142.0 million: IDA US$1.0 million; GCF Grant
US$1.0 million; and US$140.0 million PCM). This subcomponent will complement the WAPP Technical
Assistance Project, which financed Regional Solar Parks’ transaction advisory work to develop bidding
documents and PPP scheme templates to facilitate the implementation and selection of IPPs. It will finance the
second phase of transaction advisory services with an aim to support Mali to successfully launch and conclude
the tenders for the selection of solar park IPPs, following a ‘plug-and-play’ approach on pre-selected and pre-
authorized sites. This approach (described in figure 7) will significantly reduce development risks for the private
sector, while ensuring the best value for money for Mali.

47. To further support the GoM in its rationalization efforts of the IPP pipeline, the deployment of the solar
parks would be phased considering the commissioning of the ongoing transmission projects as well as regional
interconnections and planned solar projects to avoid oversupply and financial losses with ‘take or pay’ IPP
obligations. Contingent to grid improvements, notably related to MESIP and the 225 kV Segou-Bamako line, and
the realization of a detailed grid stability analysis, preliminary studies have concluded that the following phasing
of the solar parks would be optimal for the Malian power system: 135 MWp of PV with storage split between
Sanankoroba (75 MWp) and Fana/Guegneka*® (60 MWp) by 2025/2026 and possibly another phase of 165 MWp
of PV with storage split between Sanankoroba (65 MWp) and Bougouni (100 MWp) by 2027/2028. This would
represent an increased penetration of solar PV in the grid of 300 MWp. The 60 MWp expected at Fana through
the first phase would be conditional to the rationalization of the current pipeline of PV projects that would
otherwise create a high risk of curtailment. The request for qualification (RFQ) is expected to be completed by
March 2024 with a request for proposal (RFP) expected in July 2024 and financial close by April 20257,

48. Subcomponent 1.2.2: Solar Park Grid Connection infrastructure (US$21.5 million: IDA US$1.0 million;
GCF US$20.5 million). The subcomponent will finance critical grid infrastructure that would enable the
integration of the solar plant output into the grid, consisting of (a) construction of on-site HV substations (225
kV or 150 kV) including extended busbars and new bays, to evacuate the generated power; (b) HV (150 kV or
225 kV) evacuation lines to inject the energy output into the grid; and (c) extension of existing HV/MV
substations (225/33 kV or 150/33 kV) for connection to the interconnected grid, which will include double

56 For the Fana site, the solar park will be at Guegneka.
57 This is an indicative timeline which may be adjusted depending on the real-time progress of the transaction advisory services.
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busbars and power transformers.>® The private sector will finance the solar parks, including the solar panels and
the battery storage for each site, to optimize VRE dispatch to the grid. Given the available budget, the grid
reinforcements under this component will focus on the first phase of the solar parks (i.e. 60 MWp at Fana and
75 MWp at Sanankoroba)®, as highlighted on figure 6 (in black circles).

49, Subcomponent 1.2.3: Upgrading of the Dispatching Center (GCF Grant USS$3.5 million). This
subcomponent will be used to strengthen the existing Supervisory Control and Data Acquisition (SCADA) system
to improve the dispatching of the generation facilities, including the solar park and the BESS. The related
activities include upgrading of the (a) current dispatching center, (b) control/command systems of distributed
sites, and (c) information system and communication infrastructure for the monitoring of grid operations. This
activity is key for integration of VRE in the electricity system.

50. A Credit Enhancement plan to attract private investment will be fine-tuned by the transaction advisor
during implementation. The International Finance Corporation (IFC) is considering providing equity and loan to
IPPs under the project. The IDA Private Sector Window would be used to provide payment guarantee for credit
enhancement. AfDB is also interested in providing a Partial Risk Guarantee through the African Development
Fund and GCF co-financing. The Multilateral Investment Guarantee Agency (MIGA) will also explore the
possibility of providing political insurance.

Figure 7. Schematic Structure of the Solar Parks°
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51. Subcomponent 1.3: Upgrading and expansion of distribution networks and new connections around
secondary cities (IDA US$47.0 million). This subcomponent will cover construction of new MV lines and
installations of new HV/MV transformers, associated distribution (MV/LV) networks, consumption meters to
new customers and new connections in selected geographical areas along three main axes of EDM’s network
(see figure 8): (a) Point A-Macina (item 1 on figure 8); (b) Kati-Kolokani (item 2 on the figure); and (c) Koulikoro-
Banamba (item 3 on the figure). Specific construction sites will be determined during project implementation.

58 The precise sizing of the transformers will be specified by more detailed technical feasibility studies.

59 In order to carry out the entire scope of reinforcements needed to accommodate the full capacity of the solar parks (on all three sites
— Fana, Snanakoroba and Bougouni), additional financing would be needed.

80 The structure refers to the Solar Parks described under this operation. The preparation studies for the solar parks have been financed
through the WAPP under the SOLAR DEVELOPMENT IN SUB-SAHARAN AFRICA - PHASE 1 (SAHEL) (P162580).
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To the extent possible, energy-efficient conductors and transformers will be favored to minimize losses. These
axes have been identified by EDM-SA as priority network investments based on the PDIO, and predefined
economic, technical, and commercial criteria, including: population density, economic development potential
of the associated localities, and households’ ability to pay for grid-based electricity.

52. These investments provide an opportunity to rapidly increase the electricity access rate as they cover
densely populated localities. In the selected areas to be electrified, a single household connection could bring
electricity to about 10 people. Moreover, expanding the grid in these localities would foster well-established
economic activities revolving around agricultural and breeding products transformation in the Point A-Macina
corridor or electro-intensive industries, such as cement industry and mining in the regions between Kati and
Kolokani. Furthermore, connecting the selected localities to EDM’s interconnected grid would reduce reliance
on expensive and polluting diesel-based generators that are currently powering some isolated sites in the areas
including Macina, Kokry, Kolokani, and Nossomougou. This subcomponent would also contribute to conflict
prevention and resilience in the central zones of the country such as Banamba, Kolokani, Macina, and Kita.

Figure 8. Schematic Representation of the Existing Grid and Projected Investments under Subcomponent 1.3
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53. The subcomponent will contribute to building more than 500 km of climate-resilient MV lines, 400 km

of LV lines, 1 HV/MV transformer, and more than 200 MV/LV transformers. These investments would provide
electricity to about 200,000 people (approximately 20,000 households) and more than 650 public facilities
(including health centers, schools, administrative buildings, public lighting, and so on). Under the new
connections’ activity, the project will tackle the connection gap between male- and female-headed households
(MHHs and FHHs), which a preliminary assessment links to lower income and lower education levels by FHHs.
As detailed in Annex 5, this will include a range of interventions that will further be assessed and discussed with
the Recipient from embedding targeting mechanisms in the construction contracts to an awareness campaign,
to achieve a connection rate of 17 percent of FHHs. The preliminary list of localities to be electrified through
this subcomponent is provided in Annex 6.
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54, In addition to the aforementioned priority axes identified by EDM-SA, the subcomponent will also
finance (a) the extension of the MV portion of the Sanankoroba substation through the addition of a 33kV cell,
and (b) a MV line to connect the Sanankoroba substation to the Kodialani-Kouremale MV axis (see item 4 on
figure 8), financed through the ECOWAS-Regional Electricity Access Project (REAP - P164044). This critical link is
essential to the full achievement of the PDOs of REAP (P164044) in Mali but could not be financed by EDM-SA
as initially planned due to financial constraints. It is expected to allow the connection of more than 7,800
households and 500 businesses to the grid, representing around 54,000 people provided with access to
electricity across 22 localities.

55. Component 2: Green mini-grid and off-grid electrification of selected localities in rural areas (US$59.5
million equivalent: IDA US$37.5 million; GCF Credit US$11.0 million; ESMAP US$1.0 million; and US$10.0
million PCM). The proposed activities will contribute to reducing disparity of access to electricity services
between urban and rural areas and providing cleaner and more affordable electricity for socioeconomic
development in rural areas. The proposed component aims to deploy technologies®! and new business models
that would reduce fossil fuel use, save costs, tap into local renewable energy resources, and ensure more
reliable service provision. The implementation of this component would benefit from the Distributed Access
with Renewable Energy Scale Up (DARES) platform which aims to leverage collaboration across World Bank, IFC
and MIGA, as well as across several Global Practices within the World Bank (energy, agriculture, Finance,
Competitiveness, and Innovation [FCI], health, education, climate change, and so on), and other donors and
stakeholders to significantly accelerate distributed renewable energy access in Sub-Saharan Africa through
private sector engagement.

56. Subcomponent 2.1: Mini-grid electrification of selected communities, businesses, and public facilities
under PPP arrangements (US$54.5 million: IDA US$33.5 million; GCF Credit US$11.0 million; and US$10.0
million PCM). The proposed subcomponent aims at (a) hybridization of mini-grids in conflict zones to increase
resilience; and (b) promotion of PPP model for greenfield solar mini-grids in pre-selected localities with the view
of improving cost-effectiveness, quality of service, and long-term sustainability of investments. Greenfield solar
mini-grids would reduce the cost of supply and contribute to the affordability of electricity services for end
users. The PPP would be structured to address both investment mobilization and operational constraints to
ensure sustainability of service delivery in remote areas.

57. Subcomponent 2.1.1: Hybridization of existing diesel mini grids (IDA US$6.0 million). This
subcomponent will finance the piloting of hybridization of existing mini grids in permanent conflict zones in the
central and northern regions to increase resilience in these areas, affordability, and reliability of supply. The
subcomponent is expected to increase renewable energy generation capacity in the existing rural power stations
supplying rural mini-grids and expand mini-grids through hybrid systems including PV panels, inverters, batteries
and control electronics, and mini-grid extension and densification. This would reduce diesel generation and
associated health and climate impacts. Given Mali’s abundant solar energy, the hybridization of mini grids would
reduce the cost of service and increase reliability given the price volatility, pollution, and challenges related to
fossil fuel supply and high operating costs. It would also reduce the risk of fuel being deviated by armed groups
in conflict localities. Hybrid solutions have been so far tested in about 45 rural sites in Mali under REHSP. These
hybridized plants will be operated by the existing local operators.

61 As it relates to activities described under Component 2 involving water pumping, it should be noted that no boreholes will tap into
international waterways or aquifers. In general, any activities that use or risk polluting international waterways will not be financed
under the Project.
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58. Subcomponent 2.1.2: Promotion of PPP models for greenfield solar mini grids in pre-selected localities
(US$38.5 million: IDA US$27.5 million; GCF Credit US$S11 million; and US$10 million PCM). While the mini-grid
model in Mali has been built following a ‘bottom-up approach’, whereby local private operators submitted
project proposals to benefits from public subsidies, the proposed project would introduce new business
models® to ensure increased and sustainable private capital and ownership, cost effectiveness, enhanced
system performance, and improved quality of service. The component aims to enhance competition through
fair, open, and transparent selection. Local operators, large regional mini-grid developers, and international
firms including EPC® companies (including those participating in the hybridization of existing mini-grids) would
be encouraged to enter PPP contracts as consortia or joint ventures. The mini-grid infrastructure would be a
concession, installed and managed/operated by private companies under a PPP contract. AMADER would
bundle sites into lots of adequate size (5—10 sites) to realize economies of scale and attract credible operators
and launch an RFP for PPP contracts. Proposals would be evaluated according to specific criteria agreed with
before project effectiveness and outlined in the Project Implementtion Manual (PIM). This subcomponent
would provide subsidies to lower end user tariff. The recent scale mini-grid PPP templates developed by IFC,
including concession agreement term sheet and guide and terms and conditions for minimum revenue
guarantee, will be used, and will be adapted and tested under the project.

59. The site selection would primarily target anchor loads (for example, agriculture, mines, telecom towers,
and water pumping) and follow criteria that ensure socioeconomic impact, optimal technical design, financial
and operational sustainability, as well as mitigation of the risk of grid encroachment. The selection criteria would
include relatively high population density and WTP, productive loads and social facilities, distance from the grid,
accessibility to infrastructure (for example, roads), and security environment. The selection leverages the Global
Emerging Markets Risk Database (GEMs) for the co-location of investments and cooperation with the
Agriculture, Water, and Health Global Practices. About 50 sites have been screened for the project, to electrify
about 70 localities by AMADER, according to the abovementioned criteria. The GCF grant would aim at
improving the current ‘bottom-up model’ implemented by AMADER, preparing and implementing the tender
under the new business model, and overall expanding the development of green mini-grids. It would support
AMADER’s Technical assistance in project management and supervision of works, communication, and the
development of the digital platform for the collection and analysis of data to ensure remote performance
monitoring of individual mini-grids.

60. Subcomponent 2.2: Off-grid solar electrification of households, productive uses, and public
institutions (US$5.0 million: IDA US$4.0 million; and ESMAP US$1.0 million). This subcomponent will focus on
rural areas where grid extension or mini-grid densification is not foreseeable in the near future. Technological
developments in off-grid electrification and business models, such as the falling prices of solar PV/battery
solutions and energy-efficient appliances, expanded use of pay-as-you-go; create economic opportunities; and
can improve access to social services such as health, education, cold storage, or solar water pumping in remote
areas.

62 A diagnosis of the electrification model was recently carried out under the SHER. It was found that a financial involvement of the
operators is necessary to ensure the sustainability of the installations. In fact, it has been noticed that the model totally financed by
public funds does not last because as soon as the installation enters the phase where spare parts are required, the operators no longer
find interest in it. That is why, in the framework of the new operation under preparation, we require a financial commitment from the
operator (between 20 and 30%).

63 EPC = Engineering, procurement, and construction.
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61. Subcomponent 2.2.1: Off-grid electrification of public institutions and improvement of O&M model
(USS$2.5 million: IDA USS$1.5 million; and ESMAP USS$1.0 million). The proposed project will include a
sustainability plan for the electrification of public institutions through quality assurance (technical standards
and VeraSol framework) and medium- to long-term O&M arrangements addressing institutional, funding, local
technician training responsibilities, and monitoring mechanisms. The selection of beneficiary villages and
corresponding facilities is ongoing with the participation of key stakeholders (Ministry of Health and Education).

62. For the electrification of public institutions, the focus will be on off-grid health facilities and vaccine cold
storage deployment. ESMAP TF will complement efforts to electrify health facilities and cooling of vaccines. A
GIS® analysis shows that 250 health centers and 60 schools have been identified for off-grid solar deployment,
in the buffer of 30 km from the planned mini-grids. Other off-grid public facilities would also be considered
depending on their energy needs and potential social impact.

63. This subcomponent will finance the installation of SSDs and solar streetlights in schools located in
remote off-grid areas. Innovative “solar libraries” equipped with solar lanterns will also be installed in schools,
as piloted under SHER. This equipment, rented by the students for a symbolic sum / deposit, will allow them to
study in the evening and thus create better study conditions. At the same time, the benefits of using solar
lanterns that meet Lighting Africa's recognized quality standards will be demonstrated within the targeted
communities.

64. Subcomponent 2.2.2: Off-grid electrification of households and productive uses (IDA US$2.5 million).
This subcomponent will finance the scale-up of solar home systems (SHSs) in households in the concessions of
mini-grid operators and in the selected remote localities in the central and northern regions to increase
resilience to conflict through access expansion. It would promote off-grid solar applications for income-
generating activities for women (for example, agro-processing activities, refrigeration, and solar water pumping)
by incorporating the experience and lessons learned from the local women's associations' UTCs that the recently
concluded SHER supported.

65. This subcomponent will include technical assistance and RBF subsidy for commercial market
development for quality certified off-grid solar products (SH). Technical assistance would enable better business
development support, access to finance, and quality product assurance. The RBF design would incorporate
lessons learned from REHSP’s RBF and GPRBA pilots implemented by AMADER in partnership with off-grid solar
companies and mini-grid developers.®*An independent verification agent will be hired to verify the quality of
the products and their installation before the World Bank’s non-objection. The project will also aim to include
gender lens in the development of the RBF mechanism by using nudges to push contractors toward increasing
women workforce participation. To improve the quality of solar products and avoid disputes between
beneficiaries and private operators, as was the case in REHSP and GPRBA support, an independent verification
agent will be hired to certify products prior to installation/functionality to beneficiaries and to approve invoices
prior to payments. AMADER and AER will be supported to strengthen their capacity to set technical standards
and test solar products. The project will improve targeting, O&M contract management, monitoring and

64 GIS = Geographic Information System.

65 Since the Malian market has been largely invaded by low-quality solar products, a pilot under REHSP has supported (through RBF
subsidies) the commercial market development of Lighting Global-certified products in the proximity of Bamako and other secure areas,
which complemented the GPRBA financing supporting the distribution of SHSs in the proximity of mini-grids. The pilots led to the
distribution of more than 98,000 Lighting Global-certified products by 15 local distributors (off-grid solar companies and mini-grid
developers).
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verification systems for the rural and remote poor. The subcomponent would leverage the financing windows
under ROGEA®® (debt facility, first-loss guarantee for technology risk, and entrepreneurship development
grants) to advance the commercial market development for off-grid solar.

66. Component 3: Institutional Capacity Building and Implementation support (USS$7.5 million:
IDA USS$7 million; GCF Grant US$0.5 million). The component will finance activities to create a robust
institutional arrangement to implement the proposed project and to support the energy sector’s overall
development. It would strengthen the capacity of the ministry in sector planning, resource mobilization, and
overall oversight of the project’'s implementing agencies: EDM-SA for Component 1 and AMADER for
Component 2. Specific costs to support the implementation would include (a) the recruitment of specialized
consultants to strengthen fiduciary, engineering, and safeguards; (b) office equipment and supplies; (c) vehicles
needed for supervision of the implementation; and (d) monitoring and evaluation (M&E). Gender integration
activities in key public sector institutions would be implemented to facilitate coordination and development of
an overall gender-energy framework of intervention, to support the sector institutions’ ongoing commitments
toward gender equality. Dedicated activities addressing gender disparities under this component would aim to
(a) reduce disparity of access to electricity of poor rural households and particularly Female Head of Households
(FHHs) following a gap assessment to determine main barriers and design appropriate measures such as
awareness campaigns and pro-poor measures to alleviate these and (b) increase female participation in the
energy sector, mainly in the public sector, and in off-grid solutions through the implementation of incentives
addressing the main barriers and constrains in access to TVET and then to technical work opportunities in the
sector. These are further detailed in Annex 5. In addition, it would support capacity development of local service
providers (small and medium enterprises [SMEs]) to implement the grid access program through the
construction of LV lines and household connections.

67. Subcomponent 3.1: Implementation support for the execution of Component 1 and Institutional
Capacity Building for EDM and Partner Entities (IDA US$3.5 million). This subcomponent will be executed by
the Project Implementation Unit (PIU) at EDM-SA to finance the operationalization and running of the PIU for
grid-related investment for the project’s duration. It would also strengthen the capacity of EDM-SA, AER and
PPP unit to actively participate in the implementation of Subcomponent 1.2, as well as CREE to prepare the
required regulatory and monitoring instruments and capacity-building activities for its technical staff.

68. Subcomponent 3.2: Implementation support for the execution of Component 2 and Institutional
Capacity Building for AMADER, MMEE/DNE (US$4 million: IDA US$3.5 million; GCF Grant USS$0.5 million). This
subcomponent will be executed by the PIU at AMADER to finance activities for the operationalization and
running of the PIU at AMADER for the implementation of mini grid and off-grid investments. It would also
finance all activities related to awareness-raising, technical and managerial training, and communication with
respect to the roll-out of access investments in rural areas. It would specifically target private sector and local
community players, building upon the experience acquired through REHSP. This subcomponent will finance
activities related to the coordination unit at DNE. It will also execute capacity building activities for AMADER
and MMEE/DNE.

69. Component 4: Contingent Emergency Response Component (CERC). A CERC with zero allocation may
be used to contribute to an emergency response through the timely implementation of activities in response to
an eligible national emergency. The CERC mechanism will be further defined in a CERC Operational Manual
which will be part of the PIM, which will include triggers and conditions for the use of funds. This manual will

66 ROGEP = Regional Off-Grid Electrification Project.
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clearly outline the triggers, eligible expenditures, and procedures for tapping into the CERC. Should the CERC be
triggered, all expenditures will be made in accordance with paragraph 12-14 of the Investment Project Financing
(IPF) Policy regarding “Projects in Situations of Urgent Need of Assistance or Capacity Constraints” and will be
reviewed and accepted by the World Bank before any disbursement is made. In accordance with the IPF Policy,
this component would provide immediate, rapidly disbursing support to finance goods (positive list agreed with
the Government), works, and services needed for immediate recovery needs. Operating costs eligible for
financing would include the incremental expenses incurred for early recovery efforts arising from a major crisis.

Box 3. FCV aspects, Design flexibility for a successful implementation®’

This project is an important piece of the investment puzzle necessary to unlock the Bamako region transit capacity; other
donors including the World Bank with the ongoing MESIP, BOAD, and the AfDB are building on the other pieces that are
all necessary to concur to the first step of EDM-SA financial and operation restoration. The project,respectively through
Components 2 and 1, is a follow-up/scaled-up of the ongoing EDM/MESIP-P166797 project and the AMADER/SHER-
P131084 project that just closed in March 2023 .: both PIUs are ready and related packages have been anticipated; plus,
experience gained in implementing both projects, including security challenges will be capitalized to improve
implementation under the YELEN SIRA project.

FCV aspects

The level of FCV risk related to project execution has been assessed through a Security Risk Assessment (accompanied
by a Security Management Plan — SMP), covering all project areas, prepared by the Recipient and cleared by a World
Bank Security Specialist. This is a living document which will be updated as needed (including before the start of work)
to reflect the latest security situation. It was informed by data gathered during field missions including criteria such as
(i) intercommunity conflicts, (ii) attacks by armed groups, (iii) criminality intensity, (iv) social unrest, etc. According to
the assessment results, the regions of Segou and Koulikoro are most exposed to security risks. However, specific risk
mitigation measures (including special procurement considerations) were identified in the SMP and will be applied
during project implementation. Security measures were systematically integrated into the cost of activities.

Design flexibility for a successful implementation
Given the FCV context and associated risks, the team has incorporated as much flexibility as possible in the design of the
project to ensure that the expected objectives can be attained.

First, the PDO itself has been formulated to capture the main objectives of the project (improved reliability, access
expansion and renewable energy integration) without being too prescriptive on the channels through which these
objectives will be achieved. For instance, the access expansion dimension of the PDO can be realized with various
technologies (grid extensions, mini grids, off-grid solutions) without compromising the PDO. This could be useful, if mid
implementation, the project needs to refocus from grid to min grids/off-grid solution and vice-versa (because of
changing security conditions). Moreover, while PCM is an important aspect of the project, the PDO was reformulated to
take into consideration the risk of this PCM not fully materializing.

Second, a flexible approach to implementation will be used based on a continuous assessment of security risks, and if
risks are deemed too high at the moment of launching a specific activity, the project will consider moving the initially
selected sites/areas to other ones when feasible. Project implementation will also capitalize on EDM’s and AMADER’s
experiences in managing security risks. For Component 1, most activities will take place in areas already covered by
EDM-SA (either Bamako, or isolated centers to be connected to the interconnected grid). The activities planned in

67 |t sould be noted that the initial scope of the project was downsized while still ensuring comprehensiveness in design, to reflect a
budget gap of about US$42 million due to recent cost escalations consecutive to (i) the COVID pandemic; (ii) Russia’s invasion of
Ukraine; (iii) the security/fragility situation of the country. The team confirms the readiness of related activities and reconfirms its
availability to reintegrate these activities, were additional funds available.

36



The World Bank
Mali Electricity System Reinforcement and Access Expansion Project (Yelen Sira) (P176633)

Bamako are not expected to be affected by the security situation of the country though procurement might be affected
a bit by less competition. For the contemplated investments outside of Bamako in secondary cities (which are more
exposed to the fragility/security issues), they are part of a larger list of priority investments spread across the country.
In case the currently selected areas for grid extensions outside of Bamako can no longer be realized because of security
issues, other grid extension options could be considered in coordination with GoM and EDM-SA based on the long list
of investment needs. For Component 2, the project will include high fragility areas as much as possible, but there is
enough flexibility in the design to change the areas of intervention for mini grid or off-grid solutions if the security risks
evolve. On the procurement side, all tenders will be open to both national and international operators and joint ventures
would be possible, so that bidders can find the most suited model to take into account the local context (including
security situation). Beyond that design is kept open enough in anticipation of any adjustment required down the road;
where for example a supply and installation package, is assessed to be substitutable by a supply only package with
installation by local contractors, the latter will be preferred to mitigate the risks n implementation. There is an indication
from latest stakeholders’ consultations that the proposed scheme remains a viable option.

Regarding private sector participation, the scope of work of the seasoned transaction advisors (under both Components
1 and 2) will include specific outreach activities towards the private sector in order to (i) incite their appetite, (ii) discuss
their concerns (including the security situation), and (iii) identify levers that could address these concerns. While the
project aims to mobilize private capital for large-scale solar parks and mini grids, the risk of PCM not realizing cannot be
fully discarded. In case the expected PCM levels are not achieved, a thorough coordination with donors is envisaged to
mobilize the required funding, noting that all feasibility studies and bidding documents would be ready.

C. Project Beneficiaries

70. Project beneficiaries are as follows:

(a) Households. Some of the currently unelectrified households will benefit from affordable, reliable,
and clean electricity, particularly FHHs, and some of the currently electrified ones will get better
and more reliable service.

(b) Social institutions (health centers, schools, religious centers, and local administrative offices).
These will benefit from reliable electricity. Electrified institutions would get better services.

(c) Businesses. Commercial and industrial customers, SMEs, solar companies, and operators would
benefit from reliable electricity.

(d) Private sector. It will gain opportunities for investment in de-risked utility-scale solar with storage
projects and benefit from assistance in mini-grid projects implementation.

(e) Ministry and sector institutions. MMEE, EDM-SA, AMADER, CREE, PPP Unit, and AER will benefit
from targeted capacity building.

D. Results Chain

71. The theory of change underpinning the proposed project is presented in figure 9. Improving power
system reliability and efficiency will be achieved through the construction/upgrade of HV substations to release
the overloaded substations and reduce losses. New solar generation capacity and battery storage will be added
to the grid through (i) the provision of transaction advisory services to support the GoM in competitively
selecting an IPP; and (ii) the construction of new transmission infrastructure to interconnect the solar power
plants to the grid. Increasing access to electricity will be achieved through construction of climate-resilient MV
and LV lines and implementation of grid connections, as well as off-grid connections.
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Figure 9. Results Chain of the Project
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E. Rationale for World Bank Involvement and Role of Partners

73. There is a clear rationale for the World Bank’s involvement given the crucial role energy can play in
the development of in Mali and the World Bank’s strategy for energy access in the region. Energy access is
critical for economic growth, increased productivity and competitiveness, industrialization, and digital
transformation, as well as human development and jobs. Many communities in Mali without access to energy
are encountering difficulties operating businesses, generating an income, and delivering adequate health and
education services. The high costs of electricity generation in the sector due to the high dependance on fossil
fuel require investments to shift to least-cost renewable energy. Yet, the financial situation of the sector
prevents the country from making these investments, and requires the mobilization of private sector finance,
which the World Bank, with the SRMI approach, is uniquely positioned to enable. The weakness of the current
network and the critical need for upgrades to integrate VRE is typically not conducive to public-private
arrangements, particularly in an environment with high financial risks and limited customer base. The World
Bank, however, is uniquely positioned to provide financing for these public investments, noting that these will
then enable greater integration of IPPs, and hence greater private sector mobilization. The ambition of the
Mali’s access strategy requires a multiyear strategy with a dramatic scale-up of resources, which the World Bank
can bring, along with international and regional experience on access models, both for on-grid and off-grid.

74. The World Bank has been engaged in the energy sector in Mali for a long time and is playing a leading
role through multiple operations. This project has strong complementarity with the current World Bank energy
activities in Mali. It is supporting the Government in many ways to transform its energy sector to eventually
deliver affordable, reliable, and sustainable energy to all through sector and fiscal reform, regional integration,
national grid strengthening and extension, and private sector mobilization to develop its solar resources. The
World Bank is playing an important role in supporting the GoM energy access expansion program. By its
convening power, it will continue to support the GoM to mobilize financing for the access program. The World
Bank has worked closely with IFC and MIGA in the preparation of this project to identify ways to mobilize private
investments in generation, mini-grids development, and off-grid solar deployment, as well as with the AfDB,
IsDB and AFD, among others, to ensure that respective donor engagements in Mali are complementary and
reinforcing each other. The project will pursue this coordinated approach and close coordination with all donors
involved in Mali during implementation (see Annex 3).

75. A central challenge in the energy sector in Mali is strengthening capacities at EDM-SA and at AMADER,
the pivotal implementing agencies for access scale-up in the sector. The World Bank’s role is key as it plays a
pioneer role in supporting the GOM in designing the power sector recovery reforms to improve the financial
viability, governance, and operational performance of EDM-SA through DPFs and IPFs. It also played a pioneer
role in supporting the GoM with the creation of AMADER to pilot mini-grids and off-grid solutions with REHSP
and HEURA.

F. Lessons Learned and Reflected in the Project Design
76. The project reflects lessons learned from the completed and ongoing operations in Mali and from
international and regional best practices, as well as regional experience on sustainable private sector

participation in utility-scale solar and domestic experience on rural electrification. These are detailed in the
following paragraphs.
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77. Proper institutional capacity building is key for smooth project implementation. Experiences from past
and ongoing projects in Mali have demonstrated the lack of adequate capacity at the implementing agencies. It
is essential to strengthen the implementation arrangements over time and make necessary adjustments with
adequate capacity building in technical, procurement, environment and social safeguards, and results
monitoring for ensuring smooth and timely implementation of projects. While inefficiencies have been
identified on EDM’s side, the GoM has adopted a recovery plan for the sector with priority areas, which includes
improving EDM’s operational performance to reduce losses and improve its efficiency. The proposed project is
augmenting the existing capacity of the PIUs within EDM-SA and AMADER, which have acquired experience in
implementing World Bank-financed projects.

78. While the mini-grid model in Mali has been built following a ‘bottom-up approach’, new business
models are critical to ensure increased and sustainable private capital and ownership, cost effectiveness,
enhanced system performance, and improved quality of service. The project will incorporate lessons learned
from previously World Bank-funded projects, HEURA and REHSP and the off-grid solar RBF to better serve rural
customers. It is necessary to enhance competition through fair, open, and transparent selection. New PPP
business models for mini-grid development would encourage local operators, large regional mini-grid
developers, and international firms (tender approach) to enter the competition with the objective of increasing
private sector participation (financing and ownership) and ensuring long-term sustainability. The tender
approach for mini-grids is being tested in countries such as Niger, Nigeria, Chad, Guinea and DRC. Developing
mini-grids one at a time is not financially optimal. Therefore, AMADER would bundle several sites into lots of
sufficient sizes and bid them out to reach the scale required to attract qualified developers. Setting adequate
and cost-reflective tariffs is important to attract private sector operators to develop mini-grids in access-deficit
countries.

79. Proper PPP planning requires upstream project development studies. Experience in many Sub Saharan
African countries shows that lack of upstream project development studies leads to multiple unsolicited bids
with expensive terms that are translated to high consumer prices or government subsidies, if at all the projects
are implemented. The utility scale solar PV project design is based on detailed feasibility studies and transaction
advisory services supported by the World Bank. The project will follow a ‘plug-and-play’ approach, whereby an
auction will be launched to competitively procure the solar park (in the form of IPPs) on pre-selected and pre-
authorized sites to reduce development risks for the private sector.

80. Proper planning for new generation is critical to avoid overloading the transmission and distribution
networks or stranded capacities. Because of improper planning in the past, HV transmission lines and
transformers in key substations in Bamako are congested and overloaded, which limits the ability of the network
to absorb additional generation or dispatch available generation. This is the case, for example, for the 92 MW
thermal plan of Albatros, which is not being used to its full capacity because of the saturation of the Manantali
transmission line. This situation compromises the reliability of service and increases technical losses for the
national grid. This project would support the upgrading of the transmission and distribution system to help
address these issues.

81. The proposed project design has incorporated lessons from the Burkina Faso Solar Energy and Access
Project (P166785) for the development of the solar park. In particular, early experience with the preparation
and implementation of this project highlights the critical importance of clear planning and sequencing of
generation development and grid updates to ensure smooth integration of VRE and avoid risks of curtailment.
Moreover, to rapidly start the bidding process and secure private sector involvement, the acquisition of the
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solar park sites early on is critical as well as dedicated transaction advisory throughout the bidding processes,
which will span several years.

l1l. IMPLEMENTATION ARRANGEMENTS

A. Institutional and Implementation Arrangements

82. The institutional arrangement of the proposed project will be based on the current roles and
responsibilities of the existing sector institutions. The existing PIU under EDM-SA (currently implementing
MESIP-P166796) will be responsible for implementing Components 1, while the existing PIU under AMADER
(which implemented REHSP-P131084) will have responsibility for Component 2. Both PIUs will be reinforced as
needed based on an assessment of their current capacity and the ressources required for a successful
implementation of the proposed project. AER, CREE, and the unit responsible for PPP within the Prime Minister’s
Office will be actively involved in the implementation of Subcomponents 1.2, and 2.1 in line with their mandates.
A Project Steering Committee, composed of representatives of the main stakeholders, including MMEE, the
Ministry of Economy and Finance, EDM-SA, AER, and AMADER, will be established. Fiduciary responsibility for
the delivery of activities related to the MMEE/DNE will be retained by the PIU under AMADER.

83. A Project Coordination Team (PCT) with limited responsibility (i.e., no procurement or financial
management (FM) feature/responsibility), will be appointed at the DNE (MMEE) and will work very closely with
the Project Steering Commitee. The role of that coordination team will consist of the following tasks: (a)
organization of missions; (b) organization of exchanges with stakeholders (as needed), (c) follow-up on project-
related issues at the level of the public administration; and (c) consolidation of reports submitted by the two
PIUs, and (e) coordination of common activities between the PIUs, or at the sector level. This will provide an
opportunity to strengthen DNE’s capacity for it to fully assume its responsibilities within the sector. The
coordination team would include the following staff: (a) a central coordinator with responsibility over tasks
described above, and (b) an assistant.

84. The existing PIU under EDM-SA already has experience with the management of grid infrastructure
rehabilitation and extension projects under the World Bank-financed MESIP-P166796. The fiduciary
management and safeguards team of the current PIU will be maintained and strengthened to manage this
project and it will be accountable to the Project Steering Committee and to the management of EDM-SA. This
PIU will have fiduciary management capacity (for example, for FM and procurement) and environmental and
social safeguard management with procedures that meet the requirements of the World Bank. For the
execution of Component 2, AMADER will be the executing agency. It will expand its capacity acquired under the
World Bank-financed REHSP (P131084) to implement the project. AMADER will be involved in the selection of
private operators and provide them with the required technical assistance to implement their business plans.
MMEE will sign operation autorizations with the selected operators, based on AMADER’s recommendation.
CREE will not initially be involved in the regulation of mini grids, but discussions are underway between AMADER
and CREE to see to what extent CREE could be the regulator in the mini grids space. As tariffs are different for
each operator, a study has been conducted on the REHSP to propose options for harmonizing rural tariffs. The
PIM will describe roles and responsibilities of AMADER and CREE during implementation of Component 2.

85. Although EDM-SA and AMADER have experience with World Bank projects, there is a need for
strengthening their capacity to maximize implementation efficiency. A preliminary assessment indicates that

EDM-SA will need more capacity regarding fiduciary aspects, environment, and social safeguards. Similarly,
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AMADER suffers from long bureaucratic procurement processes, which would significantly delay project
implementation as witnessed with REHSP. The GoM is required to demonstrate commitment in the
procurement process to reduce the processing time. Furthermore, as AMADER is continuously developing its
technical skills on mini-grids and off-grid solutions, an experienced consulting firm on these topics would be
recruited to support the agency in the implementation of Component 2. Owner’s engineers will be hired to
support EDM-SA and AMADER execute investments in their respective components. Transaction advisers will
also be recruited to support the implementing agencies in launching open and transparent tenders for the
selection of IPPs. The implementation of Subcomponent 1.2 will require the services of a renowned transaction
adviser to assist EDM-SA in the tendering/selection processes related to the grid solar PV plant. Finally, technical
assistance is envisaged to help the ministry strengthen its capacity in terms of policy planning and resource
mobilization, as this will be critical to deliver the country’s access agenda. Figure 10 shows the project
implementation arrangements.

Figure 10. Implementation Arrangements
Ministry of Mines, Energy and Water (MEEE)
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B. Results Monitoring and Evaluation Arrangements

86. The project-level M&E framework will track progress during implementation, measure intermediate
outcomes, and evaluate project impacts. The Results Framework outlines key performance indicators, data
collection methods, frequency of collection, and responsible agencies. This framework will be used to supervise
and monitor project implementation. The PIUs (for EDM-SA and AMADER) will be responsible for the overall
monitoring and reporting of project progress. Both PIUs will monitor their respective activities and prepare
progress reports, but the coordination team at DNE will have the responsibility of consolidating the documents
and send overall project progress reports in a form and substance satisfactory to the World Bank. MMEE, EDM-
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SA, and AMADER will convene frequent meetings, through the Project Steering Committee, to review progress
and address issues that arise.

87. Progress reports will be prepared for at least each quarter during project implementation and will be
submitted to the World Bank no later than 30 days after the end of the period covered by the reports. An
annual report on the project’s progress will also be prepared for the GCF. A project midterm review will be
carried out two and-a-half years after project effectiveness. The midterm review will provide the opportunity to
thoroughly assess overall project performance in achieving the development objectives and ensure that lessons
learned are considered during implementation over the remaining period. Adjustments, including funding
reallocation and implementation arrangement changes, and wider restructuring to build on the approaches that
work best will be discussed, agreed, and implemented, as necessary.

C. Sustainability

88. The sustainability of the Mali power sector and the investments financed under this project will
depend upon (a) the GoM’s continued commitment to support and implement a power sector reform program,
including implementation of a least-cost generation plan to progressively eliminate government subsidies; (b)
the financial health of EDM-SA and its ability to generate sufficient revenues to fully cover its expenditures; (c)
the ability of new consumers to pay the electricity consumption once connected; and (d) EDM'’s ability to
maintain and operate the assets sustainably. The project is part of a large sector development program to shift
the generation mix from high reliance, expensive thermal power to least-cost imports from neighboring
countries and low-cost domestic renewable energy to reduce the supply costs; reform EDM-SA to improve
governance and operational performance; moderate increases of tariffs; and expand access. The access
expansion’s impact on EDM'’s financial deficit is marginal and will not significantly contribute to increasing
subsidies. At the same time, the access expansion will bring the gains through regularization of illegal
connections. The project will support activities to promote the productive use of electricity in selected areas for
mini-grids. This will help end users afford electricity services. Furthermore, the involvement of the private sector
in mini-grids development with a focus on renewable energy technologies will contribute to bring down
operational costs and ensure sustainability of service delivery.

IV. PROJECT APPRAISAL SUMMARY

A. Technical, Economic and Financial Analysis
Technical Analysis

89. Technical studies of the project components were conducted by EDM-SA and reviewed by the World
Bank experts. The technical parameters and cost estimates for the transmission and distribution infrastructure
(under Component 1) have been established by EDM-SA and other international consultants based on actual
unit costs for similar projects undertaken in Mali and the subregion. The activities and equipment related to grid
reinforcments and connections are deemed technically straigthfoward and pose no specific challenge.

90. While there is no technical issue or operational challenge identified with the activities related to grid
reinforcement and household connections, it should be noted that (i) the timeliness of grid reinforcements
and (ii) the rationalization of the solar PV projects pipeline should be carefuly monitored to ensure an optimal
deployment of the envisaged solar parks. Given the take or pay nature of the PPAs to be signed between EDM-
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SA and the future solar IPPs to be developed, it is paramount to ensure a timely completion of all critical grid
reinforcments for the generated power to be injected on EDM’s interconnected network. Otherwise, EDM-SA
may be faced with a financial liability (under the take or pay contract), without being able to benefit from the
low cost power generated by the solar parks. Moreover, the current pipeline of solar PV projects under
development will need to be rationalized to align the total solar PV capacity that will come online with the
trajectory determined in the least-cost plan (PDPMC). Both the timing of grid reinforcements in/around Bamako
and the level of rationalization of solar PV projects in the pipeline will influence the final phasing and sizing of
the solar parks. The World Bank will work closely with EDM-SA, MMEE/DNE and all relevant government entities
to ensure that these aspects are adequately taken into account before the solar parks come online.

91. The project will be implemented according to internationally accepted technical standards. The
construction of the transmission and distribution infrastructure will be based on turnkey contracts awarded to
construction companies, which will be competitively selected. The project will also provide the services of a
consulting firm to assist EDM-SA in the preparation of the relevant technical feasibility studies and tender
documents and in the supervision and monitoring of the construction works.

92. The proposed project design is informed by various analytical works combining technical, economic,
and financial analysis. An initial piece of analytical work underpinning the choice of investments for the
development of the power sector in Mali is the PDIO. The plan was finalized in 2015 by the consultant (Artelia)
and covers both generation and network-related investments. It identifies the optimal selection of investments
(including their sequencing) for the development of the Malian power sector based on expected demand. The
PDIO was complemented by a more detailed grid investment plan specific to Bamako (Transmission and
distribution master plan of Bamako). Furthermore, the results of the LCDP (PDPMC) recently finalized in 2022
were taken in to account in the technical design of the project. Finally, the project was also informed by the
ongoing geospatial least-cost electrification plan that helped confirm areas that are suitable for grid, mini-grid,
and stand-alone solutions.

93. Specific feasibility studies and tender documents will be finalized before project effectiveness to
ensure timely implementation of the envisaged investments. Most of the feasibility studies related to the
activities under Component 1 have been completed. These studies include detailed technical, economic, and
financial analyses of the specific investments to be financed and an analysis related to the design and sizing of
the solar park (including its associated public battery)®. To accelerate and ensure readiness of the project,
smooth implementation, and quick results, EDM-SA, which will be managing grid investments under Component
1, was advised to anticipate the preparation of relevant bidding documents, which are expected to be finalized
before project effectiveness.

94, Solar PV-based mini-grids and stand-alone systems are based on well-established and tested
technologies, and Mali has experience with REHSP implementation. Mini-grids and off-grid solar are
implemented by AMADER that has accumulated mini-grid hybridization and off-grid solar commercial market
development experience under REHSP. The project will build on lessons learned from REHSP and successful
global experiences adapted to the Malian context. The project will provide technical assistance to help prepare
and implement the off-grid program.

68 |nitial reports on the feasibility study of the solar parks are already available. The following reports will further elaborate on design,
sizing and phasing aspects.
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Project Economic and Financial Analysis
Economic Analysis

95. Extending electricity access to households, firms, and public sector facilities (hospitals, medical
centers, and schools) can bring significant economic benefits. The expected economic benefits resulting from
the project include avoided expenditures on more expensive, poorer-quality, and air pollution/GHG emission-
intensive energy sources, such as kerosene, candles, and batteries. Expected economic costs include
investments in grid stability and grid densification and extension, investments in mini-grids and SHSs, O&M
costs, ongoing costs of electricity supply, and investments in solar PV generation and storage.

96. While the analysis will not consider other indirect benefits, it is expected that the project will
contribute toward other economic benefits that are more difficult to monetize. These indirect benefits include
improved air quality from reduced consumption of kerosene, reduced risk of poisoning and accidental fires, and
wider benefits that can be linked to access to modern electricity solutions such as improved health, increased
safety, and lower crime rate. Higher electrification rates are also expected to increase income-generating
opportunities and improve the socioeconomic situation of households and small businesses, with expected
positive impacts on education, lifestyle, and connectivity. This means the expected benefits considered in the
analysis can be considered as a conservative estimate of the project's overall benefits.

97. The project is also expected to bring some benefits from reduced GHGs and local pollution. These
benefits will be assessed as part of the economic analysis using the World Bank’s GHG Accounting Methodology
for Energy Access Investment Operations and Guidance Note on Shadow Price of Carbon.

Rationale for Public Sector Provisioning/Financing

98. There is a strong rationale for public sector financing for the project. Transmission and distribution
infrastructure will be financed through public resources and conditions will be created for private financing in
generation. For the rural electrification component, public financing will be provided to ‘prime the pump’ and
lower the price for end users, with private financing deployed wherever suitable to ensure sustainability of
electricity service provision. Electrification is often not commercially viable since initially revenue from the sale
of additional electricity is low and only accumulates over time as consumption and the ability to pay increase.
Furthermore, in Mali, electricity tariffs are considerably below the costs of supply, which hinder incentives to
significantly accelerate the rate at which electricity access is provided though the grid, especially in situations
where the utility is in dire financial situation and is forced to resort to commercial debt to fully cover its operating
expenditures and required maintenance. There is therefore a need for public sector intervention to significantly
accelerate the rate at which electricity access is provided in the country. Further to that, the project also aims
to provide electricity access in conflict zones, areas that are not attractive for the private sector, albeit where
intervention is necessary to ensure socioeconomic development in any community, and thus can be seen as a
key priority for sustained development of the country. Investments are meant to create opportunities for private
financing mobilization in solar PV with storage.

Value Added of the World Bank’s Support

99. Value added of the WBG’s support comes from its extensive experience in supporting the
development of the power sector and access projects not only in Mali but also in other fragility, conflict, and
violence (FCV) countries in the region. The World Bank has been supporting the power sector dialogue and
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sector reforms in Mali over many years, which recently included the Sustainable Energy and Improved Service
Delivery for Increased Stability DPF (P167547), West Africa Regional Energy Trade DPF Program (P171225),
MESIP (P166796), REHSP (131084), and the FCS RE Segou Solaire Mali Project (P148355). The World Bank has
also been supporting several investment projects aimed at expanding access to electricity in the region: Guinea-
Mali Interconnection Project (P166042) and Regional Off-Grid Electricity Access Project (ROGEAP, P160708) or
ECOWAS-Regional Electricity Access Project (P164044). For this project, the World Bank will rely on both its deep
knowledge of the power sector in Mali and its extensive experience with similar access projects not only in Mali
but also in other FCV countries. This positions the World Bank in a unique position to design and implement an
effective investment program with a focus on expanding access to modern electricity services. The value added
of the World Bank's support rests on its ability to leverage decades of national and regional experience for
improved project design and implementation in the electricity sector across many regions in the world. Through
this decade-long country and regional engagement, the World Bank has accumulated experience and has gained
trust and convening power to mobilize other donors’ financing, institutional knowledge, and lessons that will be
leveraged to inform the preparation and implementation of the proposed project. IFC has been involved in
developing the Segou Solaire Solar Project and is looking into possibilities to provide equity and loan for solar
parks, as well as promote private sector in green mini-grids. MIGA is also exploring possibilities for intervention
in mini-grids and off-grid distribution market in Mali. The project is seen as a unique opportunity for a coherent
WBG intervention.

Results

100. The economic analysis attempts to assess the quantifiable benefits of the project. However, it is
important to note that the project, through its various activities (including upgrade and expansion of distribution
networks around the capital city of Bamako, upgrade and expansion of distribution networks around secondary
cities, development of green mini-grids, and off-grid electrification in rural areas, as well as public infrastructures
for the solar park) will bring both quantifiable and non-quantifiable economic benefits. Following a conservative
approach, using an avoided cost methodology (calculating the net benefits of the project by comparing the
economic costs and benefits ‘with project’ and ‘without project’), the following benefits can be quantified: new
electricity connections, improved reliability of the power system (reduced technical losses as well as
undistributed energy), and a net reduction in GHG emissions as a result of a reduced reliance on fossil fuels.

101. The economic analysis shows that the project is economically viable even without any consideration
of environmental externalities. Using a social discount rate of 6 percent, the baseline net present value (NPV)
of the project is estimated at US$209 million, corresponding to an economic internal rate of return (EIRR) of
15.7 percent.

102. The project is also expected to bring benefits from reduced GHG emissions. Specifically, considering
the net avoided GHG emissions, the NPV of the project increases to between US$339 million and USS471 million,
corresponding to an EIRR of between 21.5 percent and 27.4 percent. The summary results for the economic
analysis are provided in annex 4. Benefits from GHGs are particularly important in the case of Subcomponents
1.2, 2.1 and 2.2. In the case of Subcomponent 1.2 (additional renewable capacity of solar PV), the alternative
assumes an even mix between HFO and diesel. Similarly, in the case of Subcomponents 2.1 and 2.2, the
alternative assumes diesel solutions, all being sources with high GHGs emissions per kWh produced.
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Financial Impact of the Project on EDM

103. EDM-SA is heavily reliant on operating subsidies and other forms of government support to remain
in operation. The deficit before subsidy reached a peak in 2019 at an estimated US$205 million representing 57
percent of the utility revenue from electricity sales. The deficit decreased slightly in 2020 (48 percent of
revenue), a trend which continued in 2021 and is expected to continue until 2025. The key drivers to reduce this
deficit would be the improvement in the generation mix and the reduction in the share of costly thermal
generation. Significant delays in adding domestic renewable generation or securing additional import sources is
a critical risk for the success of the recovery plan. In this respect, the project contributes to the sector financial
recovery strategy.

104. The project's overall impact is expected to be insignificant for EDM-SA cash flow assuming electricity
tariffs remain constant in real terms. At current tariff levels, connecting additional clients around Bamako and
in the rest of the country would mechanically generate financial losses for EDM-SA since tariffs do not cover the
incremental costs of supply. This negative impact would however be offset by the replacement of thermal
generation with much cheaper PV electricity under an IPP. Overall, the Financial Internal Rate of Return (FIRR)
of the project for EDM-SA is estimated at 3.1 percent. The project's financial impact would be greatly improved
in a scenario of electricity tariff adjustments since the solar generation savings would remain unchanged and
the cost for EDM-SA related to incremental demand would be reduced. In addition, in case the second phase of
the solar park were to be implemented, the financial impact of the project on EDM-SA would become
significantly positive. Overall, while increasing the share of renewables (domestic and imported) in EDM-SA
generation mix is expected to be a key lever to put the sector back on the path of financial viability, adjustments
of electricity tariff levels remain necessary.

B. Fiduciary
(i) Financial Management

105. As part of project preparation, FM assessment of the implementing agencies was conducted and
concluded that the FM arrangements must be strengthened to implement the project. The objectives of the
assessment were to determine whether the respective selected implementing entities (EDM-SA and AMADER)
have adequate FM arrangements (planning, budgeting, accounting, internal control, funds flow, financial
reporting, and auditing arrangements) to ensure that (a) project funds will be used for purposes intended in an
efficient and economical way; (b) the project’s financial reports will be prepared in an accurate, reliable, and
timely manner; and (c) the project’s assets will be safeguarded. The FM assessment was carried out in
accordance with the FM Manual for World Bank IPF Operations that became effective on March 1, 2010, and as
last revised on September 7, 2021.

106. EDM-SA is currently implementing MESIP/PASEM-P166796, Guinea-Mali Interconnection Project
(PIEGM- P166042) and the ECOWAS-Regional Access Project (P164044) and has also been recently assessed to
provide the FM function to Battery Energy Storage Technology (BEST) (P167569) Project and AMADER, has
implemented the recently closed REHSP/SHER (P131084). The two implementing agencies are familiar with FM
functions and have a good track record in implementing World Bank-funded projects whose FM performance
was rated Satisfactory for the project MESIP (January 2023) and REHSP (June 2022), and Moderately Satisfactory
for the PIEGM (November 2022).
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107. The overall residual FM risk is Substantial. Considering the sector fiduciary environment and the
country context, the overall FM residual risk rating for the project is assessed as Substantial based on the
planned mitigation measures incorporated in the project design. The project risk will be monitored during
project life, the risk rating will be adjusted accordingly, and alternative measures will be implemented if needed.
The activities will be monitored by using tools such as TPM and GEMS.

108. To mitigate the fiduciary risk, the Recipient will (i) prepare and adopt the PIM including financial and
procurement procedures before project effectiveness under the terms of reference (ToR) acceptable to the
World Bank; (ii) recruit an audit firm to carry out semesterly internal auditing for the overall project covering
AMADER and EDM-SA with ToR acceptable to IDA by three months after effectiveness; (iii) EDM-SA and AMADER
will update the current accounting software to include the proposed project specificities by three months after
effectiveness; and (iv) recruit an external auditor based on acceptable ToR to the World Bank to audit the project
account (EDM-SA and AMADER financial accounts) within six months after effectiveness.

109. In addition, (a) EDM-SA shall, within three months after project effectiveness (i) recruit an experienced
FM officer (consultant) to lead EDM’s FM team; (ii) recruit one senior accountant; and (b) AMADER shall (i)
within three months after project effectiveness recruit one senior accountant and two assistants to strengthen
the AMADER’s FM team.

110. The proposed risk mitigation measures (FM Action Plan) will strengthen the internal control
environment and maintain the continuous timelimess and reliability of information produced by EDM-SA and
AMADER and an adequate segregation of duties. These mitigation measures have been incorporated into the
design of the project FM arrangements. The proposed FM arrangements, including the mitigation measures for
this financing, are considered adequate to meet the World Bank’s minimum FM requirements under World Bank
Policy and Directive - IPF.

111. The FM arrangements are expected to satisfy the World Bank’s minimum requirements once mitigation
measures have been implemented. An FM Action Plan to enhance the FM arrangements for the project is below.

Table 3. FM Action Plan

Actions Deadline and conditionality Responsible party

1- Update the PIM to take into account the new Before effectiveness EDM-SA/AMADER
project components and arrangements.

2- Recruit an internal auditor (audit firm) Three months after the effectiveness | AMADER

3- Recruit an external auditor (audit firm) Six months after the effectiveness EDM-SA

4- Update the current accounting software Three months after the effectiveness | EDM-SA/AMADER

5- Recruit/ Appoint an FM Specialist with Three months after the effectiveness | EDM-SA
qualifications and experience satisfactory to WBG

6- Recruit one senior accountant and two accounting | Three months after the effectiveness | AMADER
assistants with qualifications and experience
satisfactory for the WBG

(ii) Procurement
112. The Recipient will carry out procurement for the proposed project in accordance with the World

Bank’s ‘Procurement Regulations for IPF Borrowers’ (Procurement Regulations) dated July 2016 and revised in
November 2017, August 2018, and November 2020, under the New Procurement Framework (NPF). The project
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will also be subject to the World Bank’s Anti-Corruption Guidelines, dated July 1, 2016; beneficiary disclosure
requirements; the Project Procurement Strategy for Development (PPSD); and Procurement Plan approved by
the World Bank.

113.  Systematic Tracking of Exchanges in Procurement (STEP). The proposed project will use STEP as a
procurement planning and tracking tool to prepare, clear, and update its Procurement Plans and conduct all
procurement transactions. Use of STEP is mandatory for all procurement transactions subject to post and prior
review under the project. The contracts will thus be recorded in and processed through STEP. This arrangement
will provide data on procurement activities, establish benchmarks, monitor delays, and measure procurement
performance. This tool will be used to manage the exchange of information (such as bidding documents, bid
evaluation reports, no objections, and so on) between the implementing agencies and the World Bank.

114. PPSD. As part of the preparation of the project, the Recipient has prepared a PPSD, which describes
how fit-for-purpose procurement activities will support project operations for the achievement of PDOs and
deliver value for money. The procurement strategy is linked to the project implementation strategy at the
regional, country, and state levels, ensuring proper sequencing of the activities. It considers institutional
arrangements for procurement; roles and responsibilities; thresholds, procurement methods, and prior review;
and the requirements for carrying out procurement. It includes a detailed assessment and description of the
state government’s capacity for carrying out procurement and managing contract implementation, within an
acceptable governance structure and accountability framework. Other issues considered include behaviors,
trends, and capabilities of the market (that is, market analysis) to inform the Procurement Plan. The project’s
complex activities, including high-value contracts, also require strong technical capability to prepare proper
technical specifications to prevent lack of, or inadequate, market response. This capability—or a plan to enhance
it through hands-on enhanced implementation support (HEIS)—could also be considered in this strategy. Special
arrangements such as direct contracting, use of state-owned enterprises, third-party monitors, local
nongovernmental organizations (NGOs), Force Account, civil servants’ needs, results-based arrangements, need
for prequalification, and PPP contracts, if any, will be considered and addressed. Also, the PPSD sets out the
selection methods to be followed in the procurement of goods, works, and non-consulting and consulting
services financed under the project. The underlying Procurement Plan will be updated at least annually or as
required to reflect the actual project implementation needs and improvements in institutional capacity.

115. Considerations of risk of forced labor in the supply chain for solar systems. The project will involve the
procurement and installation of solar panels. There are allegations of forced labor risks associated with the
polysilicon suppliers. Before beginning the procurement process, the Recipient will undertake a market analysis
to identify the possible sellers of solar panels to the project. The bidding documents will emphasize forced labor
risks in solar panels and accessories and will require that sellers of solar panels to the project not engage or
employ any forced labor among their work force. Bidders will be required to provide two declarations: a Forced
Labor Performance Declaration (which covers past performance) and a Forced Labor Declaration (which covers
future commitments to prevent, monitor, and report on any forced labor, cascading the requirements to their
own subcontractors and suppliers). In addition, enhanced language on forced labor will be included in the
procurement contracts. The World Bank will prior review procurements of solar panels and accessories to
ensure that enhanced provisions are used by the Recipient.

116. Procurement capacity and risk assessment carried out, mainly through the ongoing PPSD analyses

analyses, noted the following persistent challenges, PPSD among others: (a) most dedicated public officials
have little or no knowledge of the rules and procedures governing the award and management of public
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contracts; (b) significant delays are recorded, most of which are noted in the contract award and signature; and
(c) the archiving is not consistent, even in STEP relevant information could be missing. The analysis of key
procurement activities planned in the project and of the local and international services offer shows that there
are no major difficulties in the implementation of program activities other than those related to the difficulty of
mobility because of the pandemic. The overall procurement risk is Substantial, but after the implementation of
the proposed mitigation measures the risk will be Moderate. A detailed procurement description and
institutional arrangements can be found in Annex 1.

C. Legal Operational Policies

117. Asitrelates to activities described under Component 2 involving water pumping, it should be noted that
no boreholes will tap into international waterways or aquifers. In general, any activities that use or risk polluting
international waterways will not be financed under the project.

Triggered?
Projects on International Waterways OP 7.50 No
Projects in Disputed Areas OP 7.60 No

D. Environmental and Social Risk Management

118. The project’s environmental risk is classified as Substantial. The impacts likely to be generated by its
activities are specific to several sites, significant in number, but can be mitigated by easily identifiable measures.
The main environmental issues will be related to (a) impact on water quality and aquatic ecology; (b) soil erosion
by earthworks and runoff; (c) traffic management during construction phases; (d) disposal and management of
hazardous waste during the construction phase; (e) health and safety of workers; (f) nuisances associated with
to atmospheric and noise emissions; and (g) health and safety of the urban community along the electricity line.
The extension of distribution networks and the construction of solar parks could affect natural resources and
habitat, including ecosystem services throughout the areas crossed by the electric lines such as Fana,
Sanankoroba, and Bougouni. The hybridization of existing diesel mini grids could produce hydrocarbon waste
which, if poorly managed, could affect the environment and natural resources and present a risk for the
pollution of the Niger River.

119. The project’s social risk is rated Substantial, due to (a) a sensitive social context with insecurity and
conflicts; (b) impacts on economic activities and on land; (c) challenges in risk mitigation and the management
of sexual exploitation and abuse/sexual harassment (SEA/SH); (d) the high vulnerability of implementation zones
and forced and child labor; (e) local community health and safety in fragile areas during civil works and the
implementation of project activities; (f) the risk of effects on displaced and vulnerable people during project
implementation in Bamako and regional cities; (g) elite capture of project benefits; and (h) security issues in
some project zones that can affect activities’ implementation. The electrification of social institutions (health
centers, schools and local administrative offices) and households in off-grid rural areas will require stakeholder
engagement and involvement. The selection criteria of project beneficiaries can lead to conflicts, if not
objectively defined. Vulnerable regions and vulnerable households may be relegated to the margins of project
support. The exclusion of some categories of people—such as displaced people in cities, youth in unemployed
situations, and women in rural areas—from project employment opportunities is to be considered while setting
criteria for project beneficiaries, as well as issues of discrimination. The project will need strong communication
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and civic engagement, with special attention dedicated to receiving feedback from beneficiaries and promoting
project ownership.

120. Supported by the World Bank, the Recipient has the overall responsibility for assessing, managing, and
monitoring environmental and social risks and impacts throughout the project life cycle to meet the
requirements of the Environmental and Social Standards (ESS) in a manner and within a timeframe acceptable
to the World Bank.

Overview of the Relevance of the Environmental and Social Standard for the Project
121.  The ESSs that apply to the activities being considered are discussed in the following paragraphs.

122.  ESS1: Assessment and Management of Environmental and Social Risks and Impacts. This standard is
relevant. The project will finance electricity infrastructures construction/rehabilitation such as transmission
lines (HV and MV); interconnected grid in the suburbs of Bamako and regional cities; HV substations; and hybrid
solar diesel mini grids through Kayes, Koulikoro, Sikasso, Segou, and Mopti rural regions. It is expected that the
infrastructure construction will have some environmental and social impacts, which will be significant in number
through several sites, but can be mitigated by identifiable measures. The main environmental risks are related
to ecosystems affected by electric lines and grids, pollution from hazards and electric waste, pollution from
hydrocarbon, aquatics ecosystems affected, and so on. The main social risks are related to land acquisition and
land restriction in the frame of electric transmission and distribution grids, and solar park construction. Labor
and working conditions on work sites, SEA/SH substantial risks, and security issues in certain areas are some
additional risks linked to the project activities. The project has prepared and disclosed® all relevant safeguard
documents, including an Environmental and Social Management Framework (ESMF)’® and a Resettlement Policy
Framework (RPF)"*to provide guidance on screening for potential risks and management of environmental and
social risks. The ESMF has also provided guidance for the environmental and social assessment and types of
instruments that may need to be prepared (that is, ESIA, Environmental and Social Management Plan (ESMP),
and so on). The ESMF makes use of the general and sector-specific Environmental, Health, and Safety Guidelines
for the identified activities in relation to occupational and community health and safety. It also includes
measures for addressing any potential SEA and SH risks. Given the security issues noted in the country, and
specifically in some regional cities, it is expected that project activities can be affected by security threats and
dangers on the ground. The project has undertaken a security assessment to identify categories of dangers and
security threats prevailing in the project area and will develop a security management plan to guide the relevant
security measures. For the construction/upgrades of the HV substations at Kodialani, Lafia, Kalaban and
Niamakoro, as well as the extension of the MV and LV network for which the sites are known initially under
MESIP (P166796), the ESIA and RAP were conducted, approved by the World Bank, and disclosed in 2021. The
RAP will be implemented before starting civil works and the ESMP developed during the construction phase.

123.  ESS2: Labor and Working Conditions. This standard is relevant because project workers will include
direct, contract, and primary supply workers for goods and services. An Labor Management Procedures (LMP)”2

69 https.//projects.worldbank.org/en/projects-operation s/document-detail/P176633?type=projects
70 https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/099051923071532521/p17663308b85bc0a0bec6097d56b724ed2

1 https.//documents.worldbank.org/en/publication/documents-
reports/documentdetail/099650008242214458/p176633085d204060b5590625b71b87283

72 https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/099051923071538777/p17663309d3a390e08e04060fabdf74e2c
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has been prepared to address key issues, such as working conditions and the management of workers’
relationships, protecting the workforce, nondiscrimination, a minimum age for work, measures to prevent
forced labor, and occupational health and safety requirements, as well as relevant guidance for the employment
of youth through the project's job placement activities. The project will include a labor grievance mechanism
and a template code of conduct with specific clauses prohibiting SEA/SH, based on national laws and regulations
and the provisions of ESS2. The Recipient will ensure that the ESS2 requirements are incorporated into (a) the
contracts between the Recipient and the contractor and any entity (including the owner’s engineer) supervising
the project’s civil works and (b) the contracts between the contractor and any contractors’ subcontractors. In
addition, the Recipient will require the primary supplier of solar panels to identify forced labor risks consistent
with the ESS2 definitions of forced labor. The bidders’ documents for primary supplier of solar panels should
provide two declarations: a Forced Labor Performance Declaration (which covers past performance) and a
Forced Labor Declaration (which covers future commitments to prevent, monitor, and report on any forced
labor). Other relevant instruments, such as LMP, have been prepared and disclosed. They include the safeguard
instruments required and the commitment and timeline for preparing subsequent documents throughout the
project's life cycle.

124.  ESS3: Resource Efficiency and Pollution Prevention and Management. This standard is relevant
because the construction and rehabilitation of electric transmission lines (HV and MV), interconnected grid in
the suburbs of Bamako and regional cities, HV substations, hybrid solar diesel mini-grids electricity
infrastructure, and solar parks will generate substantial environment and social impact. There is a risk that air
and water pollution could result from the civil works and electric hazards’ waste and hydrocarbon production.
The construction will increase water use in dedicated areas. The ESMP will include mitigation measures to
minimize and manage those risks and impacts. The ESMF includes guidelines for these activities.

125. ESS4: Community Health and Safety. This standard is relevant for the project. There are potentially
significant health and safety concerns, particularly during civil works, as some project intervention sites will be
located in dense urban areas in Bamako and some secondary cities such as such as Fana, Sanankoroba, and so
on. Each site-specific ESMP for all the planned construction works will require contractors to secure the work
site by installing fences and engaging security guards to safeguard the property and protect local communities
from risks associated with construction. The Recipient has assessed the security risk and prepared and disclosed
a security management plan’3. Military forces will be used in project high-risk zones such as the north of Segou
region. The military will be selected through protocol and code of conduct. The military will be trained before
deployment on the ground. A training manual will be prepared after two months after the project effectiveness.
To address community risks linked to project implementation in dense urban areas, the Recipient will prepare,
as part of the environmental and social assessment and before the start of any civil works; (a) an emergency
response plan, to be included in site-specific ESMPs; (b) an SEA/SH prevention and response action plan; (c) a
traffic management and road safety plan; and (d) a staff training plan in project risks and impacts on urban
communities, to be reflected in the Environmental and Social Commitment Plan (ESCP) as well. The ESMPs will
make use of general and industry-specific environmental health and safety guidelines in defining specific
measures to protect communities. The trenches to be dug for the new electric lines could constitute risks for
people living in the areas of project activities. Given the high density in some of the project areas, it is likely that
access to homes could be affected by the works. Site-specific ESMPs will include measures to address traffic and
safety issues related to the community, including putting up signposts to signal danger.

73 https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/099105009092224858/p17663308062fc000aaecOff745970c42f
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126. ESS5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement. This standard is
relevant since the construction/rehabilitation of HV and MV electricity transmission lines, HV substations, hybrid
solar mini-grids, and solar parks will require land acquisition and could lead to population resettlement. At this
stage, for the known project sites, an RAP has already been prepared and disclosed under MESIP, and it will be
updated to comply with ESF requirements. RPF’4 has been developed and disclosed to establish resettlement
principles to guide the preparation of site-specific RAPs.

127.  ESS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources. The
activities to be financed by the project will require using natural resources as inputs for raw materials for the
installation of electric poles and civil work at mini-grid sites. This will include some risks to natural resources, as
the activities need to use areas that could be natural areas and habitats of wild animals. In addition, electric
lines could cross through biodiversity ecosystems and the habitats of some species of wild animals. The project
will apply a mitigation hierarchy during the identification of corridor lines for avoiding or limiting those impacts.
All potential impacts and risks linked to biodiversity will be assessed. The ESMF will provide guidance on
screening and mitigation measures to ensure that project activities do not alter or cause the destruction of any
critical or sensitive natural habitats or, if affected, that dedicated measures will be developed.

128.  ESS8: Cultural Heritage. Since the project will be financing some civil works, the excavation of earth and
earth movement and disturbance are to be expected, especially at electric poles and grids, this standard is
relevant. These types of activities pose the possibility of encountering both known and unknown cultural
heritage. For the solar park, the risks, and likely impacts, to cultural heritage will be addressed in the ESIAs. The
Recipient will consult with local communities and other stakeholders, as part of the ESIA process, to identify
cultural heritage that could be affected by the project. The procedures for chance finds will be included in the
bidding documents, to be further developed in the site-specific ESMPs. Though the possibility is not considered
significant, the Recipient will avoid having any impact on known cultural heritage sites and, where such
avoidance is not possible, will identify and implement measures to address the impacts in accordance with the
mitigation hierarchy. The Ministry of Culture will be (a) consulted during the preparation of the ESIA and (b)
contacted in the event of any disturbance to cultural heritage.

129.  ESS10: Stakeholder Engagement and Information Disclosure. To ensure that the views and interests of
all stakeholders, including those of local communities, are considered, a Stakeholder Engagement Plan (SEP)”®
has been developed, adopted, and disclosed. There are three categories of stakeholders: (a) those who are
interested in the project, such as the government ministries in charge of Energy and Finance, and associations
and NGOs, members of the private sector, and so on; (b) those who could be affected directly by the project
(local communities and authorities, farmers, women’s groups, youth, and so on); and (c) vulnerable groups such
as women heads of households, men and women living alone without family support, unemployed women, and
children. It is important to seek stakeholder feedback and create opportunities for continued engagement,
ensuring all consultations are inclusive and accessible and that they are adapted to the local context. The SEP
will include a project-level grievance mechanism that has specific measures for SEA/SH.

74 https.//documents.worldbank.org/en/publication/documents-
reports/documentdetail/099650008242214458/p176633085d204060b5590625b71b87283
75 https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/099052623124540506/p176633060d4820209d960a6c6369b4b42
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130. To make the project fully compliant with the ESS, the Recipients have prepared, with the support of
the World Bank, an ESCP’®, setting out the necessary actions to ensure that the project complies with the ESS.
The ESCP identifies the material measures and actions that are required, as well as their time frames and dates
of completion, and defines the responsibilities of different institutional partners.

131.  Regarding the risk of forced labor, under Environmental and Social Standard 2 (ESS2), where there is
a significant risk of forced labor related to primary supply workers, the Recipient requires the primary supplier
to identify those risks and if forced labor cases are identified, the Recipient will require the primary supplier
to take appropriate steps to remedy them. Ultimately, where remedy is not possible, the Recipient will, within
a reasonable period, shift the project’s primary suppliers to suppliers that can demonstrate that they are
meeting the relevant requirements of ESS2. Prior to beginning the procurement process, the Recipient will
undertake market analysis to identify the possible sellers of solar panels to the project. The bidding documents
will emphasize forced labor risks in solar panels and components and will require that sellers of solar panels to
the project will not engage or employ any forced labor among their work force. Bidders will be required to
provide two declarations: a Forced Labor Performance Declaration (which covers past performance), and a
Forced Labor Declaration (which covers future commitments to prevent, monitor and report on any forced
labor, cascading the requirements to their own sub-contractors and suppliers). In addition, enhanced language
on forced labor will be included in the procurement contracts. The Bank will prior review procurements of solar
panels and components to ensure that enhanced provisions are used by the Recipient.

132.  The risk of SEA/SH for this project is rated Substantial using the World Bank SEA/SH Risk Screening
Tool (Infrastructure). Drivers of risk in the context include high rates of child marriage and female circumcision,
general social acceptability of gener-based violence (GBV), conflict, high risks of human trafficking, and lack of
legislation on domestic violence and SH. These drivers of SEA/SH risks at the context level compound project-
specific drivers, which include the following: the presence or influx of workers in the areas of project
intervention may create power imbalance and lead to an increase or exacerbation of SEA cases perpetrated
against (female) and vulnerable members of the local communities, the Recipient’s limited capacity to
implement effective prevention and response strategies to SEA/SH, and the scarcity of locally available GBV
services. The SEA/SH requirements are reflected in the ESCP, in contracts, and in the contractor ESCP. The
Recipient will develop a budgeted SEA/SH Action Plan’” annexed to the ESMF, which will outline the project’s
mitigation strategies, response protocols, and accountability mechanisms. As part of the social assessment, the
Recipient will map GBV services in areas of implementation and will develop a referral protocol for the timely,
safe, and ethical referral of all survivors who may disclose GBV/SEA/SH incidents to the project. In addition, the
Recipient will design and implement an SEA/SH-sensitive grievance mechanism for safe and confidential
documentation, response, and management of SEA/SH complaints and will include targeted, enabling, and
regular involvement of women and other groups at-risk in stakeholder engagement. The Recipient’s supervision
capacity will be strengthened by integrating a GBV specialist as part of the implementing agency and a
supervision consultant/supervising engineer. Awareness-raising activities on project-related risks of the SEA/SH
and mitigation strategies will be included in the SEP and will target communities and project workers, while
contractual obligations in terms of SEA/SH mitigation will be enforced through the integration of specific
provisions and sanctions in codes of conduct addressing SEA/SH and training of workers.

76 https.//documents.worldbank.org/en/publication/documents-
reports/documentdetail/099052623124578235/p176633093171f020bc760c7589bed2809

77 SEA/SH Action Plan to be prepared, approved, disclosed no later than three months after the effective date and implemented
throughout the implementation of the project.
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133.  GBV. Mali ranks 184 out of 189 on the Human Development Index, which puts it in the low human
development category. It also ranks low (158 out of 162) on the Gender Inequality Index, which measures three
important aspects of human development—reproductive health, empowerment, and economic status.”®GBV is
highly prevalent in Mali, and it is estimated that 38.5 percent of women nationwide have experienced physical
and/or sexual intimate partner violence at some point in their lives. Conflict, militarization, and insecurity in
some areas of the country have further exacerbated preexisting risks of GBV in multiple ways: the collapse of
social safety nets and protective relationships, the growing challenges associated to accessing life-saving
services leaving survivors isolated and unable to seek care, the weakened rule of law and state presence failing
to provide protection, the widening of levels and severity of gender inequality, and different manifestations of
GBV, from intimate partner violence to sexual exploitation of women and girls. In addition, 52.6 percent of girls
are married before the age of 18, and 35.6 percent of women gave birth before the age of 18. This may be
exacerbated in situations of high insecurity as families may see marrying their young daughters to older men as
a way to protect them and to improve access to natural and financial resources. In Mali, 88.6 percent of women
have undergone female circumcision, higher than regional average of 45.8 percent. Proxy indicators in Mali for
social norms appear to legitimize, condone, and promote GBV, with wife beating justified by 79.4 percent of
women, considerably higher than the regional average for Sub-Saharan Africa of 14 percent, which is the highest
in the world. Only 19.4 percent of respondents sought help to stop violence, with a large majority seeking help
from their own family (64 percent) or from the perpetrator’s family (41.6 percent), and only 0.7 percent seeking
help from security actors/police.” There are no laws on domestic violence, marital rape, or SH in Mali.

134. Grievance Redress Mechanism (GRM). The project will set up a project specific GRM to collect, review,
and address stakeholders’ complaints. The GRM will have multiple uptake locations and will be accessible to all
stakeholders to report concerns or complaints if they feel negatively affected by any of the subproject
interventions. It will include specific procedures to address SEA-/SH-related complaints with multiple accessible
entry points; referral to GBV service providers; and confidential, survivor-centered complaint management
protocols. It will be formulated by effectiveness.

Gender

135. As detailed in Annex 5, the gender context in Mali, including in the energy sector, is difficult and
dedicated efforts are required for the project to improve gender integration. The participation of women in
the public energy sector institutions is low and driven by recruitment and retaining bottlenecks. Mali is
committed to achieve employment parity in the public energy sector institutions, by 2030. Though there are no
centralized data on women employment in the sector, women employment at Direction National de I’Energie
(DNE), AER, and EDM-SA is kept steady at below 25 percent, and mostly for non-technical roles or decision-
making positions. The root causes of this low level of participation are identified at two levels: recruitment level
(including low female enrollment in STEM® studies due to training costs, lower awareness of training
opportunities, and social norms which leads to a small female pipeline with technical profiles; a mismatch
between skills and needs; and gender-neutral recruitment ToR or other incentives) and retainment level.
Moreover, women-led businesses in the energy sector are limited in their growth due to the lack of access to
financing and training. Data on women’s participation in the private energy sector in Mali are limited, but

78 The Gender Inequality Index measures three important aspects of human development—reproductive health, empowerment, and
economic status.

73 Data from this para come from “Gender Assessment”, USAid — 2012 and “Gender Assessment for FP102: Mali solar rural
electrification project”, National Agency for Renewable Energy —2019.

80 STEM = science, technology, engineering and mathematics.
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existing assessments show that the number of female beneficiaries is (overall) around 10 percent and only 6
percent of mini-grids are managed/operated by women or women-led associations. To develop, these small
enterprises would need greater access to investment funds, capita, and training. As detailed in Annex 5, the
project will contribute to address these issues through all its components, to reduce gender disparity in access
to electricity, in the energy sector workforce (including in public and to a smaller degree in the private sector),
the development of productive uses of energy, and access to learning opportunities and training in the sector.

136. The proposed operation includes a targeted strategy focused on enhancing gender equality in the
electricity sector at the political/institutional, customer/user, and enterprise/employee levels. Activities will
focus on four core interventions: (a) institutionalizing a gender integration framework in the energy sector, by
clarifying the roles and responsibilities of the gender focal points (GFPs) of each institution, and supporting
multi-institutional coordination (Component 3); (b) enhancing access to electricity by FHHs, through embedding
mechanisms to target FHHSs in the technical design for activities under grid extension (Component 1), mini-grid
installation (Subcomponent 2.1), and SHS deployment (Subcomponent 2.2), coupled with an awareness-raising
campaign; (c) increasing the number of women engaged in productive uses of energy and benefitting from
electrified social infrastructures, through the integration of a gender lens in the identification of equipment and
promotion of these activities under the RBF mechanism, and electrifying social infrastructure; and (d) increasing
recruitment and progression of women in the energy sector workforce, through the development of a training
to employment pathway, sustained by an incentives program bundled with an internship program at EDM-SA,
while also targeting employment opportunities by women in the off-grid private sector. Moreover, access to
finance for women will be addressed through the off-grid activities, where technical assistance will include
better business development support, access to finance, and quality product assurance. During project
implementation, other specific measures could be considered to address this issue on other
activities/components as well, depending on feasibility.

137. Gender M&E. The following indicators will be included in the Results Framework to track progress
toward closing the gender gap in the Mali electricity sector: (a) percentage of FHHs that access electricity
(through grid, mini-grid, and SHS); (b) number of micro, small, and medium enterprises in rural areas provided
with new electricity services led by women; and (c) percentage of female staff occupying technical positions at
EDM-SA.

138. Citizen engagement. Citizen engagement is integrated into the project design through various CE
mechanisms, including consultations with project beneficiaries and satisfaction surveys. A SEP has been
prepared and disclosed. It informs the consultations processes throughout the project implementation to
ensure high participation. Beneficiaries’ feedback will be used to inform the implementation of the project
interventions and will thereby, allow for any needed course correction and include a process to close the
feedback loop with project stakeholders:

(a) A satisfaction survey will be conducted at the project’s midterm to assess beneficiaries’ satisfaction
rate. The results of the survey will inform the implementation of project interventions and concurrently
feedback will be provided to stakeholders on the results of the satisfaction survey and the corrective
measures identified to improve the project interventions.

(b) A grievance redress mechanism (GRM) will be designed to allow affected stakeholders to submit
grievances and seek redress when they perceive that a negative impact has arisen from the project
interventions. The GRM will be designed in consultation with relevant government and non-
government stakeholders. It will establish accessible processes to submit complaints as well as clear
procedures from investigation to resolution and feedback. The GRM will include the provision for
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appeal if aggrieved parties are dissatisfied with the outcome. A communication campaign will be
implemented aiming at raising awareness and informing stakeholders on how to use the GRM and
explaining the investigation and resolution sequential process, timeline, and procedures.

139. Climate co-benefits. The project will generate high mitigation climate co-benefits through upgrade and
expansion of the transmission and distribution network to absorb additional solar energy generation, enabling
of large-scale solar generation through the solar parks, installation of energy storage, hybridization of existing
diesel mini-grids, and promotion of greenfield PPP solar mini-grid and off-grid solar electrification and technical
assistance to provide to mobilize private finance to increase domestic least-cost renewable energy generation.
The project will also generate adaptation climate co-benefits by incorporating climate resilience considerations
in the project design.

140. Private capital mobilization (PCM). There are two components mobilizing private sector capital:
through IPP under Subcomponent 1.2 and through a PPP under Subcomponent 2.1. The project is expected to
mobilize about US$150 million from the private sector, including around US$140 million®! for grid solar parks
and at least US$10 million for mini grids. These amounts were estimated based on detailed technical studies on
sizing of the solar parks, based on the current state of the grid and planned upgrades and recent cost data for
mini-grids from the SHER-P131084 (closed end of March 2023). For Component 1.2., the private sector is
expected to finance the solar parks + batteries. For Subcomponent 2.1, private operators are expected to bring
in between 20-30 percent of the required investment for each mini grid.

V. GRIEVANCE REDRESS SERVICES

141. Communities and individuals who believe that they are adversely affected by a World Bank (WB)
supported project may submit complaints to existing project-level grievance redress mechanisms or the WB's
Grievance Redress Service (GRS). The GRS ensures that complaints received are promptly reviewed to address
project-related concerns. Project affected communities and individuals may submit their complaint to the WB's
independent Inspection Panel which determines whether harm occurred, or could occur, because of WB non-
compliance with its policies and procedures. Complaints may be submitted at any time after concerns have been
brought directly to the World Bank's attention, and Bank Management has been given an opportunity to
respond. For information on how to submit complaints to the World Bank’s corporate Grievance Redress Service
(GRS), please visit http:;//www.worldbank.org/en/projects-operations/products-and-services/grievance-
redress-service. For information on how to submit complaints to the World Bank Inspection Panel, please visit
www.inspectionpanel.org.

VI. KEY RISKS

142.  The overall project risk is rated High due to political and governance, macroeconomic, the sector
strategies and policies, institutional capacity, fiduciary and environmental and social risks.

143.  Political and governance risk is rated High due to the continued sociopolitical instability and conflicts
following the military coups in August 2020 and in May 2021. The security situation of the country remains

81 The US$140 million PCM expected from solar parks may also be the result of potential credit enhancement instruments from other
MDBs. The transaction advisor to be hired will fine tune a credit enhancement plan during implementation.
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critical with conflict, violence, and terrorism. Recent political instability and inability to meet the population’s
basic needs exacerbate the country’s endogenous fragility risks. Mali is perceived as a high security risk country
by foreign firms, which might limit the competition for projects’ assignments and increase the overall project
costs. With security and political crisis and despite the presence of international military intervention, Mali
remains fragile and unpredictable. The re-establishment of security in the country, the ability to govern the
entire territory, and organize peaceful elections remain an important challenge. To avoid political interference
during implementation, clear and objective site prioritization guidelines, including economic, financial, and
commercial selection criteria, have been prepared. Connection guidelines for new electricity consumers are also
under preparation. The project will also electrify insecure zones and those that are closer to insecure zones to
prevent conflicts or enhance resilience in the project area. This will require support from the Government in
providing military force to secure sites during the construction phase. The GEMs system will be used to monitor
implementation. The Security Risk Assessment and Security Management Plan® has been prepared to better
mitigate the risk and respond to emerging issues. The security situation will be regularly reviewed and,
whenever necessary, security recommendations will be updated with the aim to have an adaptable and flexible
approach to developments in the most insecure areas.

144. Macroeconomic risk is rated Substantial due to the limited fiscal space of the Government, the limited
growth, and the high dependance to natural shocks and international commodities price variation. While Mali
benefited from strong annual growth in previous years, the sociopolitical situation remains fragile and the
widening of the domestic crisis and the internal instabilities, aggravated by the COVID-19 crisis, could unravel
recent progress. Economic growth is projected to rebound to 4 percent in 2023, while the medium-term outlook
is subject to significant downside risks from the political transition, insecurity, and climate related shocks. The
project is financed by IDA and the GCF and the private sector. Contribution from the Government is limited, and
hence macroeconomic risk will have limited impact on project implementation.

145.  Sector strategies and policies risk is rated High. The energy sector in Mali remains relatively weak and
poorly coordinated. Key sector challenges include low access to electricity, poor performance of EDM-SA, and
the sector's structural financial deficit. The ability of the GoM to implement adequate tariff and utility
performance improvement reforms is yet to be tested. Challenges in the implementation of agreed corrective
actions (such as those included in the sector recovery plan) have maintained the sector in a concerning financial
situation that is exacerbated by the signature of multiple unsolicited IPPs; in an uncoordinated way.
Nevertheless, the GoM is committed to improving the situation, working with the World Bank, to address the
financial condition of the sector, increase energy access, rehabilitate, and expand its network, and lower the
cost of generation. The project will lay the foundation for competitive selection of IPPs to benefit from low
electricity prices. It will also reduce losses, and hence improve the financial performance of the sector. The
project will build institutional capacity in planning and better coordination of sector programs by the Ministry
in charge of energy. As discussions on tariff harmonization are underway, it is important to keep in mind the
cost effectiveness of the private sector and how to make up for the shortfall in the tariff of some private
operators. Potential options will require more government subsidies or additional taxes on the urban
consumers, which would imply a tariff increase (which is currently not wanted by the Government).

146. Institutional capacity for implementation and sustainability risk is rated Substantial. The capacity of
the implementing entities—EDM-SA and AMADER—has improved, but it remains limited in terms of size of the
staff and skills, given the magnitude of the access scale-up program. EDM-SA and AMADER have recent

82 https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/099105009092224858/p17663308062fc000aaecOff745970c42f
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experience in implementing World Bank-financed projects, but they still need to strengthen their capacity,
which will be done through the project. It is anticipated that EDM-SA will receive additional capacity regarding
fiduciary aspects and environmental and social safeguards and AMADER will be supported by an experienced
consulting firm to efficiently implement the project and improve its technical skills. Owner’s engineer and
transaction advisory services will be provided under the project. The ministry in charge of energy also has limited
capacity and might be subject to further changes after elections. Therefore, dedicated capacity will be provided
in terms of policy planning and resource mobilization. A dedicated effort will also be made to support the PPP
unit to facilitate the mobilization of private sector financing in the best terms. Finally, AER does not have
experience with the World Bank and has limited capacity. While it will have limited responsibilities in project
implementation, it will be supported to increase its capacity and be able to perform its mission and accelerate
the development of renewable energy in the country more effectively.

147.  Fiduciary risk is rated Substantial. Based on the experience from other IDA-funded projects executed
in Mali,the complexity of this project and the context, the fiduciary risk is rated as Substantial. The implementing
agencies have some fiduciary management experience with World Bank-funded operations and EDM'’s fiduciary
capacity was reinforced for the implementation of MESIP, Guinea-Mali interconnection Project (P166042), and
the Regional Electricity Access and BEST Project (P167569). However, the capacity remains limited and
dedicated fiduciary support will be provided under the project. Fiduciary experts and specific training will be
provided to the implementing units as part of the project. All the FM arrangements including disbursement will
be based on the PIM, considering the current Mali Public FM situation. The PIM will strengthen ex-ante and ex-
post control of funds allocated.

148.  Environmental and Social risk is rated Substantial. This is a complex project with activities and outputs
spanning generation, transmission, distribution and grid densification, and mini-grids and off-grid energy
solutions. Impacts related to land acquisition, land clearing with tree cutting, and construction waste for grid
and mini-grid solar plants and right-of-way for transmission and distribution lines are expected. The social risks
include (a) the social context with high fragility and conflicts prevailing in the project areas; (b) anticipated land
acquisition of proposed activities, expected economic displacement during civil works, disruptions of people’s
livelihoods, impacts on income-generating activities, and restrictions of access to resources; (c) potential
community health and safety issues, including security; and (d) labor-related impacts including labor inflow and
child labor. In addition to this, the risk of SEA/SH has also been assessed to be Substantial using the World Bank
SEA/SH Screening Tool. Although EDM-SA has safeguards specialists implementing two IDA operations, under
this project, two Juniors, safeguards specialists including one environment specialist and one social specialist
will be recruited as per a reinforcement of the existing team. The whole team will benefit from technical capacity
building through the project. Regarding AMADER, there is a need for additional staff for environmental and
social safeguards. To better conduct activities under this project, at least two experts including one
environmental expert and one social development expert will be recruited. Currently the project has one
environmental and social specialist and a gender specialist. For more sustainability, the project will provide the
opportunity to create for AMADER a strong environmental and social department composed of various experts
in environment, social, gender, GBV whose capacities are strengthened in their respective fields. Based on this,
project Components 1 and 2 will be covered by AMADER in terms of Gender and GBV. Finally, investments in
solar PV panels could also face risk regarding potential use of forced labor by suppliers of solar panels. The
Recipient's capacity to handle forced and child labor at the procurement stage and during implementation is
limited, hence implementation support will be provided.
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149. Other. There is a potential reputational risk stemming from heightened interest and expectations for
improved access to electricity from both the population and the authorities. The benefits and results expected
from this project will clearly be stated while managing expectations. A workshop will be organized to officially
launch the projet; it will garther the main stakeholders including the PIUs, relevant ministries, EDM-SA, AMADER
and other specialized structures like CREEE, AER, the PPP unit, the private sector, consumers associations, NGOs,
advocacy groups on gender, safeguards. A sustained outreach and communication effort will be maintained

throughout implementation.
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VII. RESULTS FRAMEWORK AND MONITORING

Results Framework
COUNTRY: Mali
Mali Electricity System Reinforcement and Access Expansion Project (YELEN SIRA)

Project Development Objectives(s)

The Project Development Objectives (PDO) are to (i) improve power system reliability and efficiency, (ii) increase access to electricity in selected areas, and
(iii) facilitate the integration of renewable energy.

Project Development Objective Indicators

Indicator Name PBC Baseline Intermediate Targets End Target

1 2 3 4

Improve power system reliability and efficiency

Increase in power transit
capacity on the interconnected
network of EDM-SA
(Megawatt)

0.00 0.00 0.00 50.00 80.00 100.00

Increase access to electricity in selected areas

People provided with new or
improved electricity service 0.00 0.00 45,000.00 1,749,000.00 3,421,000.00 3,495,000.00
(CRI, Number)

People provided with new
or improved electricity
service - Female (CRI,
Number)

0.00 0.00 22,000.00 880,000.00 1,720,000.00 1,760,000.00

Facilitate the integration of renewable energy

Increase in renewable energy 0.00 0.00 0.00 0.00 60.00 135.00
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Indicator Name PBC Baseline
1 2
capacity integrated to the
power grid (Megawatt)
Intermediate Results Indicators by Components
Indicator Name PBC Baseline
1 2

Component 1: Reinforcement of grid infrastructure and access expansion

Transformer capacity installed
under the project to enable
more power transit on the
transmission and distribution
networks (Kilovolt-
Amphere(KVA))

0.00 0.00 0.00

Battery storage capacity
enabled (Megawatt 0.00 0.00 0.00
hour(MWh))

Medium voltage and low
voltage lines constructed 0.00 0.00 200.00
(Kilometers)

Female-headed households
provided with access to
electricity through grid
extension (Percentage)

8.00 8.00 10.00

People in high conflict risk or in
conflict zones provided with
access to electricity through
grid extension (Number)

0.00 0.00 0.00

Public institutions electrified

through grid extension g g 15mey

Intermediate Targets

3

Intermediate Targets

3

120,000.00

0.00

800.00

12.00

50,000.00

400.00

180,000.00

45.00

1,000.00

15.00

150,000.00

600.00

End Target

End Target

180,000.00

90.00

1,200.00

17.00

200,000.00

650.00
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Indicator Name PBC Baseline

(Number)

New households connected to
the grid under the project 0.00
(Number)

Transmission system losses

within Bamako (Percentage) Al

Micro, small, and medium

enterprises in rural areas

provided with new electricity 0.00
services led by women

(Number)

0.00

8.50

60.00

4,680.00

8.50

80.00

Component 2: Green mini-grid and off-grid electrification of selected localities in rural areas

Hybrid mini grids constructed

(Number) iy

Localities electrified with solar

PV mini grids (Number) g

Public institutions electrified
through mini grid connection 0.00
(Number)

New household connections

through mini grids (Number) g

People in high conflict risk or in
conflict territories provided
with access to electricity
(Number)

0.00

Female-headed households
provided with access to
electricity mini-grid and off-
grid solutions (Percentage)

8.00

Productive use businesses
supported through off-grid 0.00
solutions (Number)

0.00

0.00

0.00

0.00

0.00

8.00

0.00

5.00

5.00

0.00

2,875.00

0.00

10.00

20.00

Intermediate Targets

3 4
28,080.00 37,440.00
7.50 6.50
10.00 30.00
20.00 60.00
100.00 250.00
5,750.00 17,250.00
500.00 1,500.00
12.00 15.00
40.00 80.00

End Target

46,800.00

5.50

100.00

40.00

70.00

450.00

20,125.00

2,800.00

17.00

100.00
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Health facilities provided with
electricity service from off-grid 0.00
solutions (Number)
Schools provided with
electricity through off-grid 0.00
solutions (Number)
Households provided with 559
Solar Home Systems (Number) :
"Solar libraries" installed

0.00

(Number)
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0.00

0.00

0.00

0.00

Component 3: Implementation Support and Institutional Capacity Building

Project related grievances
registered and addressed

within the project's GRM iy
timeline (Percentage)

Female staff occupying

technical functions at EDM-SA 10.00

(Percentage)

Corrective measures integrated

in the implementation of

project interventions following No
feedback from satisfaction

surveys (Yes/No)

Cross-cutting areas

People provided with new

access to electricity services 0.00
(Number)

Net greenhouse gas (GHG)

emissions (CRI, Metric 0.00
tons/year)

Private capital mobilized

(Amount(USD))

0.00

0.00

10.00

No

0.00

500,000.00

1,400,000.00

Intermediate Targets

20.00

10.00

200.00

2.00

80.00

10.50

No

45,000.00

1,000,000.00

2,800,000.00

3

40.00

20.00

500.00

4.00

100.00

11.00

Yes

200,000.00

2,000,000.00

70,500,000.00

120.00

40.00

1,000.00

6.00

100.00

11.50

Yes

325,000.00

3,000,000.00

73,500,000.00

End Target

150.00

50.00

1,400.00

8.00

100.00

12.00

Yes

400,000.00

3,890,000.00

150,000,000.00
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Indicator Name

Increase in power transit capacity on the
interconnected network of EDM-SA

People provided with new or improved
electricity service

Monitoring & Evaluation Plan: PDO Indicators

Definition/Description

Minimum level of increase
in transit capacity (on lines
and through substations) on
the interconnected network
of EDM-SA in Bamako
compared to the reference
date.

Frequency

annual

annual

Datasource

EDM-SA
reports

EDM-SA and
AMADER rep
orts

Methodology for Data
Collection

Minimum level of
increase in transit
capacity (on lines and
through substations) on
the interconnected
network of EDM-SA in
Bamako compared to
the reference date.

EDM-SA will be
collecting data related
to the number people
with new connections
on the interconnected
grid, while AMADER will
be collecting
information related to
the number of people
with new connections
on the mini grids and
solar home systems.
The number of people
provided with
improved access to
electricity concerns all

Responsibility for Data
Collection

EDM-SA

EDM-SA and AMADER
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People provided with new or
improved electricity service - Female

annual

EDM-SA and
AMADER
reports

clients connected to
EDM-SA's
interconnected
network in Bamako
who will benefit from a
more reliable service
once the transmission
grid
reinforcements/upgrad
es are completed. This
data will be collected
by EDM-SA.

This will be estimated
based on the average
share of females in the

population (i.e., 50.4%).

It is assumed that
50.4% of the people to
be provided with
new/improved access
to electricity will be
females on average.
EDM-SA will be
collecting information
related to the number
of people with new or
improved grid access to
electricity, while
AMADER will be
collecting the number
of people with or
improved access

EDM-SA and AMADER
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Increase in renewable energy capacity
integrated to the power grid

Indicator Name

Transformer capacity installed under the
project to enable more power transit on
the transmission and distribution
networks

Battery storage capacity enabled

Medium voltage and low voltage lines
constructed

Number of MW of
renewable energy enabled
through reinforcement of
transmission and
distribution networks under
the project.

annual

EDM-SA
reports

through mini grids and

solar homes systems.

This will be calculated
by EDM-SA based on
the grid-connected
solar PV capacity
commissionned from

the solar parks (at Fana

and Sanankoroba
substations).

Monitoring & Evaluation Plan: Intermediate Results Indicators

Definition/Description

Transformer capacity
installed on the
transmission network of
EDM-SA's interconnected
grid to enable more power
flow

annual

Storage capacity (in MWh)
installed alongside solar
parks

annual

Number of kilometers of MV semi-
and LV lines constructed annual
under component 1

Frequency

Datasource

EDM-SA
reports

EDM-SA
reports

EDM-
SA reports

Methodology for Data
Collection

Aggregate level of
transformer capacity
installed will be
provided by EDM-SA

Aggregate capacity (in
MWh) of Battery
Energy Storage System
installed with solar
parks.

The aggregate length of
the MV and LV lines
constructed to be

EDM-SA

Responsibility for Data
Collection

EDM-SA

EDM-SA

EDM-SA
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Female-headed households provided with

access to electricity through grid
extension

People in high conflict risk or in conflict
zones provided with access to electricity

through grid extension

Public institutions electrified through grid

extension

Percentage of households
headed by women provided
with access through grid
extension

semi-
annual

Number of people in conflict

zones or in high conflict risk semi-
zones provided with access annual
to electricity through grid

extension

Number of public
institutions (health facilities,
schools, other public
infrastructure) electrified
under component 1 through
grid extension

mi-
annual

EDM-SA
reports

EDM-SA
reports

EDM-SA

measured by the
contractors and
certified by the owner's
engineer.

Household connections
and information will be
determined by the
contractors and
certified by owner's
engineer every
semester.

Aggreagate number of
people provided with
new or improved
access to electricity
under component 1,
will be provided by
EDM-SA based on new
connections and the
conflict classification of
the areas that are
electrified.

Aggregate number of
public institution
facilities (schools,
health centers, other
public infrastructure,
etc.) electrified through
the grid. Based on
EDM-SA's progress

EDM-SA

EDM-SA

EDM-SA
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New households connected to the grid
under the project

Transmission system losses within
Bamako

Micro, small, and medium enterprises in
rural areas provided with new electricity
services led by women

Hybrid mini grids constructed

Localities electrified with solar PV mini
grids

Number of households

. semi-
connected to the grid in
. annual
Bamako and in secondary
cities under the project
The percentage of losses on
EDM-SA's interconnected annual
transmission network in
Bamako
Number of micro, small, and
medium enterprises in rural
. . annual
areas provided with new
electricity services led by
women
. semi
Number of hybrid system
. . annual
units built
Number of localities semi-
electrified through mini annual

grids under the project

EDM-SA
reports

EDM-SA
reports

EDM-SA
reports

AMADER
reports

AMADER
reports

report on gird
electrification.

Aggregate number of
new household
connections under
component 1.

Measured technical
losses at the
transmission level on
EDM-

SA's interconnected

network within Bamako

EDM-SA reports

Aggregate number of
mini grid constructed
under component 2.
Will be determined by
contractors and
certified by owner's
engineer and
concessionaires.

Aggregate number of
localities electrified
through mini grids.
Completed mini grids

EDM-SA

EDM-SA

EDM-SA reports

AMADER

AMADER
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Public institutions electrified through mini
grid connection

New household connections through mini
grids

People in high conflict risk or in conflict
territories provided with access to
electricity

Female-headed households provided with
access to electricity mini-grid and off-grid
solutions

Number of public semi-
institutions electrified annual
through mini grids
Number of households .
. . semi-
provided with new access to
. . annual
electricity through mini
grids
Number of people in high
risk conflict zones or in .
. . . semi-
conflict zones provided with
. annual
better access to electricity
through mini grids or solar
home systems
Percentage of households semi
headed by women provided
annual

with access through mini
grid.

AMADER
reports

AMADER
reports

AMADER
reports

AMADER rep
orts

and corresponding
localities will be
determined by
contractors and
certified by owner's
engineer and
concessionnaires.

Aggregate number of
public institution
facilities electrified
through hybrid
minigrids.

Aggregate number of
households provided
with new access to
electricity through mini
grids.

A list of people in high
risk and conflict zones
provided with access to
electricity will be
provided by the mini
grids or solar home
systems operators.

Household connections
and information will be
determined by the
contractors and
certified by owner's

AMADER

AMADER

AMADER

AMADER
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Productive use businesses supported
through off-grid solutions

Health facilities provided with electricity

service from off-grid solutions

Schools provided with electricity through

off-grid solutions

Households provided with Solar Home
Systems

semi-

Number of solar equipment
annual

installed for businesses.

Number of health facilities  semi-
electrified with stand alone annual
solar systems

o semi-
Number of school electrified
. annual
with stand alone systems
Number of households semi-

provided with new access to annual
electricity through SHS.

AMADER
reports

AMADER
reports

AMADER
reports

AMADER
reports

engineer every
semester.

Aggregate number of
solar

equipment installed/pr
ovided to

businesses and certified
by an independent
verification agent.

Number of health
facilities electrified with
stand alone solar
systems and certified
by an independent
verification agent.

Aggregate number of
electrified school
through stand alone
systems and certified
by an independent
verification agent.

Aggregate number of
SHS installed for
households and
certified by

an independent
verification agent.

AMADER

AMADER

AMADER

AMADER
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"Solar libraries" installed

Project related grievances registered and

addressed within the project's GRM
timeline

Female staff occupying technical functions

at EDM-SA

Corrective measures integrated in the

implementation of project interventions

following feedback from satisfaction
surveys

Number of Solar libraries semi-
. annual
installed.
Percentage of project-
related grievances that are  annual
registered and addressed
through the GRM
Percentage of female staff
occupying technical function
annual
at EDM-SA (based on EDM-
SA's classification of job
categories)
Corrective measures
identfied through citizen
enagagement activities Mid-term
(notably in satisfaction of project
surveys at mid term of implement

implementation) are ation
integrated in the project
interventions for the second

half of implementation.

AMADER
reports

EDM-SA and
AMADER
reports

EDM-SA HR
department
reports

EDM-SA and
AMADER
reports

Aggregate number of
Solar libraries installed.

Percentage of project-
related grievances that
are registered and
addressed through the
GRM.

Percentage of female
staff occupying
technical function at
EDM-SA (based on
EDM-SA's classification
of job categories). This
will be provided by
EDM-SA's HR
department.

Based satisfaction
surveys conducted.
These surveys will
provide insights on the
proportions of satisfied
and non-satisfied
beneficiaries and
potential corrective
measures that could be
implemented for the
second half of the
project.

AMADER

EDM-SA and AMADER

EDM-SA

EDM-SA and AMADER
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People provided with new access to
electricity services

Net greenhouse gas (GHG) emissions

Private capital mobilized

This corresponds only to the

people with new access to

electricity services. People

with existing access that has annual
been improved through the

project (thanks to grid

upgrades for instance) are

not included.

Project net greenhouse gas
(GHG) emissions are
calculated as an annual
average of the difference
between project gross
(absolute) emissions
aggregated over the
economic lifetime of the
project and the emissions of
a baseline (counterfactual)
scenario aggregated over
the same time horizon.
They are reported in metric
tons of carbon dioxide
equivalent per year.

Private capital invested in
solar parks and mini grids
through competitive bidding
selection and PPP
arrangements

annual

annual

EDM and
AMADER
reports

EDM and
AMADER
reports

EDM and
AMADER
reports

EDM will be collecting
data related to the
number people with

new connections on the

interconnected grid,
while AMADER will be
collecting information
related to the number
of people with new
connections on the
mini grids and solar
home systems.

EDM will collect
information on grid
GHG emissions
avoided, while
AMADER will collect
mini grid GHGs
emission reductions

Cumulative amount of
private capital invested
in solar parks and mini
grids, estimated based
on data collected by

EDM and AMADER

EDM and AMADER

EDM and AMADER

73



The World Bank
Mali Electricity System Reinforcement and Access Expansion Project (Yelen Sira) (P176633)

EDM and AMADER
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ANNEX 1: Implementation Arrangements and Implementation Support Plan

A. Financial management and disbursement arrangements

1. The implementation of this project will rely on thep PIU established within EDM-SA and AMADER. EDM-SA
should recruit an FM Specialist and recruit one senior accountant, and AMADER should recruit one senior accountant
and two accounting assistants with qualifications and experience satisfactory for the World Bank. To accommodate
the project in the existing FM system and ensure adequate segregation of duties, the following measures should be
taken after effectiveness: (a) the update of the existing PIM, including FM procedures; (b) the update of the existing
accounting software to include the bookkeeping of the project and generate interim financial reports and financial
statements; and (c) the recruitment of an external auditor and the recruitment of an internal auditor for EDM-SA
and AMADER. The FM risk assessment and Mitigation is summarized below.

Table 1.1. FM Risk Assessment and Mitigation

Risk Risk Risk-Mitigating Measures Incorporated in Residual Risk
Rating Project Design
Inherent risk H S
Country level: H The Government is committed to a reform S
The Public Expenditure and Financial Accountability program to improve and modernize Public FM
I, undertaken in 2019, has highlighted several areas and budget program was set up since January
of strengths. 2018. However, it will take time for these
reforms to substantially improve the
management of public funds.
Entity level: S EDM-SA and AMADER are familiar with the S
The FM capacity assessment of the implementing World Bank FM procedures. The FM procedures
entities (EDM-SA and AMADER) during project manual will be updated; additional FM staff very
preparation revealed they are familiar with FM familiar with the World Bank FM procedures will
functions and have a good track record in be recruited to reinforce the FM team of the
implementing World Bank-funded projects. However PIU; an internal audit Firm will be appointed;
internal control weaknesses exist considering the the accounting software will be updated.
sector fiduciary environment and the country Recruitment of a FM Specialist and the adoption
context. of an FM procedures manual will mitigate
Implementation of this project will translate into an internal control weaknesses.
increase of activity for EDM-SA and AMADER. This
increase, in turn, will require more sophisticated
control systems and adequate staff, an effective
internal audit function, developing the procedures
manual, an integrated information system, and
multi-project software.
Project level: S Current FM arrangements are not adequate to S
Project resources may not be used for the intended manage the project. For efficiency, the
purposes. Administrative and FM Specialist will strengthen
Delays in the reporting system and auditing due to ex-ante and ex-post control of funds allocated
the additional workload for, and the weak capacity to Partner implementing organizations. The
of the FM team, are expected. scope of audit will include review of
The numerous stakeholders could negatively impact expenditures incurred by implementing entities.
implementation of the project. Additional FM staff (FM Specialist, seniors
Other concerns are the weakness of the M&E accountants) will be recruited based on ToRs
system to support the payment of cash grants and acceptable to the World Bank to train and
the weak capacity of regional and rural entities. advise FM staff. Specific measures are
incorporated in the project design to ensure
smooth implementation and mitigate related
risks including governance actions.
Control Risk S S
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Risk Risk Risk-Mitigating Measures Incorporated in Residual Risk
Rating Project Design

Budgeting: (a) Weak capacity to prepare and submit S Annual work plan and budget (AWPB) required M

accurate work program and budget; (b) weak each year and proclaimed. This is reviewed and

consolidation of budgets; (c) weak budgetary approved by Project Steering Committe. The

execution and control; (d) delays in preparing the Project Financial Procedures Manual will define

budget; (e) unreliable lack of comprehensiveness of the arrangements for budgeting, budgetary

budget; and (f) cost overrun or underrun and control, and requirements for budgeting

reasons not detected in timely manner. revisions. Interim Financial Report (IFR) will

provide information on budgetary execution
and analysis of variances between actual and

budget.
Accounting: Poor policies and procedures, lack of S FM aspects handled by the FM team of the PIU M
qualified accountant staff (staff capacity); and no (a) The project will adopt the SYSCOAHADA
familiarity with SYSCOAHADA system. accounting system. Accounting procedures will

be documented in the procedures manual; (b)
The FM team headed by an Administrative and
Financial Specialist will be strengthened by
senior accountants recruited competitively; (c)
Training on the World Bank FM procedures will
be provided to the staff as needed.

Internal Control: H (a) Update the FM procedures manual to take S
Internal control system may be weak due to weak account the new project components and
FM capacity of the project team; or the current FM training on the use of the manual.
procedures may not be enough for this project. The (b) Outsource the internal audit function to a
lack of a procedure’s manual may lead to consultant Firm who will scrutinize the
inappropriate use of the funds and delays in proclaimed accounting, financial, and
financial reporting. The Project Steering Committe operational procedures. The Internal Audit Firm
may not be effective. will report to the coordinator and share the
report with the Project Steering Committe.
Funds Flow: S (a) In line with the FM manual, payment M
(a) Risk of misused of funds and delays in requests are to be prepared prior to
disbursements of funds to the implementing agency disbursement of funds to contractors or
and beneficiaries; (b) inefficient use of the funds; (c) consultants and implementing entities;
risks of delay in the utilization of advances; and (d) (b) The ToRs of the internal auditor as well as
and risks of delays in the justification of the use of the external auditors include regular field visits
advance made to the implementing agency. (physical verifications of works, goods, and

services acquired);

(c) A ceiling for expenditures that can be
handled/paid in cash will be set up in the FM
procedures manual; and

(d) Replenishment of bank accounts will be
made via a simplified IFR (summary report).
Supporting documents will be kept on their

premises.
Financial Reporting: S (a) A computerized accounting system will be M
(a)lnaccurate and delayed submission of IFR; (b) used (for example, multi-projects and multi-
Workload leading to some delays in recording of sites);
expenditures as well as preparation of periodic (b) IFR and financial statement formats were
financial reports; and agreed at project negotiations; and,
(c) Lack of motivation of staff working on the World (c) One finance manager will lead the FM team
Bank-financed project impacting the internal control of the PIU, and senior accountants will be
and quality of the oversight of the World Bank funds recruited for project (EDM-SA and AMADER).
by implementing entities.
Auditing: S (a) Project’s institutional arrangements allow M
Delays in submission of audit report. the appointment of adequate external auditors.
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Risk Risk Risk-Mitigating Measures Incorporated in Residual Risk
Rating Project Design
Scope of the mission may not cover expenditures ToRs (to be discussed before the Expression of
incurred at decentralized level and other internal Interest are advertised) will include field visits
auditors; and auditors selected may not be and specific reports on finding physical controls
acceptable to the World Bank or may not conduct of goods, services, and works acquired by
their assignments professionally. implementing agencies and beneficiaries; and,
(b) Annual auditing arrangements will be carried
out during project implementation period; (c)
Audit due dates will be closely monitored by
World Bank FM team.
Fraud and Corruption: S (a) ToR of external auditor will comprise a S
Possibility of circumventing the internal control specific chapter on corruption auditing; (b)
system with colluding practices such as bribes, Internal auditor will report to the Project
abuse of administrative positions. Misprocurement Steering Committe; (c) Copies of the Internal
is a critical issue. Audit firm reports will be submitted to the
World Bank; and (d) Measures to improve
transparency, such as providing information on
Project status to the public; and to encourage
participation of local community, beneficiaries,
and other stakeholders, are built into Project
design
OVERALL FM RISK S Substantial

H —High, S — Substantial, M — Moderate, and L — Low.

Budgeting

2. For this project, the FM unit of the PIU will prepare a consolidated AWPB to implement project activities,
considering the project’s components. The work plan and budgets will identify the activities to be undertaken and
the roles of the respective parties involved in the implementation including the PIU and other implementing entities.
In addition, the AWPB will provide detailed information on the amount allocated to each implementing entity per
activity showing unit costs and quantities. AWPBs and budgets will be consolidated into a single document by the
FM team of the PIU with support from the other units implementing the program. The AWPB will be submitted for
approval to the Project steering committee, and thereafter to IDA. There should be no objection later than
November 30 of the year preceding the year that the work plan should be implemented.

3. Accounting and reporting. Project accounts will be maintained on a cash basis, supported with appropriate
records and procedures to track commitments and to safeguard assets. The PIU will prepare annual financial
statements in accordance with the OHADA®® accounting requirements but considering specificities related to
external financed investment projects. Accounting and control procedures will be documented in the FM Manual.
The template of IFRs will be agreed upon and used to document advances and actual project expenditure incurred
against the eligible expenditure supported by the World Bank under the program. The PIU will customize the existing
accounting software with multi-project and multi-donor features for managing the project.

4. Internal control and internal auditing arrangements. The PIM’s FM and administrative procedures will
document the FM and disbursement arrangements, including internal controls, budget process, and assets
safeguards, and clarify the stakeholders’ roles and responsibilities. The internal auditor (audit firm ) will conduct the
risk mapping and the daily reviews of the project expenditures, including physical verifications of the acquisition of
works, goods, and services. All deficiencies or circumvented practices identified will be communicated by the firm
on time to the coordinator for immediate corrective action as appropriate. One copy of the report will be

83 Organization for the Harmonisation of Business Law in Africa (Organisation pour I’harmonisation en Afrique du droit des
Affaires).
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communicated to the World Bank. The PIM also will design the DNE activities implementation through the AMADER
PIU.

5. Annual financial audit. An external independent and qualified private sector auditor will be recruited to audit
the project’s financial statements (EDM-SA and AMADER financial accounts). The auditor will express an opinion on
the Annual Financial Statements and perform the audit in compliance with International Standards on Auditing. The
auditor will be required to prepare a Management Letter detailing observations and comments, providing
recommendations for improvements in the accounting system and the internal control environment. The audit
report on the annual project financial statements and activities of the designated account will be submitted to IDA
within six months after the end of each project fiscal year.

Internal Controls

6. The daily operations of the project will be guided by the PIM, which will incorporate FM procedures. The
manual will be updated throughout the project’s life as needed to reflect the current procedures. EDM-SA and
AMADER have a well-established control environment and has adequate processes and procedures in place to
implement project activities.

Disbursement

7. Upon project effectiveness, a Designated Account (DA) will be opened for disbursement purposes at an
acceptable commercial bank in Mali. The funds will be released to this DA which the PIU will manage under the
accounting principle of two signatories. An initial advance up to the ceiling of the DA will be made into the DA and
subsequent disbursements will be made on a monthly basis against submission of Statement of Expenduture (SOE)
or records as specified in the Disbursement Letter reporting on the use of the initial/previous advance. Thereafter,
the option to disburse against submission of quarterly unaudited IFRs (also known as report-based disbursements)
could be considered subject to the quality and timeliness of the IFRs submitted to the World Bank and the overall
FM performance and arrangements as assessed in due course. For contracts above a predetermined threshold for
eligible expenditures, the minimum value for reimbursement, direct payment, is 20 percent of the DA. Another
acceptable method of withdrawing proceeds from the IDA credit is the special commitment method, whereby IDA
may pay amounts to a third party for eligible expenditures to be paid by the Recipient under an irrevocable Letter
of Credit.

Figure 1.1. Flow of Funds

| )
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Commercial Bank (AMADER and EDM)
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Financial Reporting and Monitoring

6. Unaudited financial reports and annual financial statements will be required during project
implementation. The PIU will be required to prepare consolidated unaudited IFRs, which will cover each calendar
quarter and will be due within 45 days of each quarter’s end. The PIU will be responsible for the timely preparation
of interim financial reports and annual project financial statements. It will produce project annual financial
statements that comply with OHADA accounting standards and World Bank requirements. These annual financial
statements include (a) a balance sheet that shows assets and liabilities; (b) a Statement of Sources and Uses of Funds
showing all the sources of project funds, and expenditures analyzed by project component and or category; (c) a DA
activity statement; (d) a summary of withdrawals using SOEs, listing individual withdrawal applications by reference
number, date, and amount; and (e) notes related to significant accounting policies and accounting standards
adopted by management and underlying the preparation of financial statements. The financial statements will
constitute the entry point of the external auditor’s annual diligences.

7. Auditing: The PIU will submit audited project financial statements satisfactory to the World Bank every year
within six months after the closure of the fiscal year. A single opinion on the audited project financial statements in
compliance with the International Federation of Accountants will be required. In addition, a management letter will
be required. The management letter will contain auditor observations and comments and recommendations for
improvements in accounting records, systems, controls, and compliance with financial covenants in the Financial
Agreement. EDM-SA and AMADER should recruit a technically competent and independent auditor by six months
after the project effective date.
Table 1.2. Audit Report Requirements

Auditing Deadline
The project audit reports (audit report and e Not later than June 30, N if effectiveness has occurred
management letter) before June 30 N - 1.
e Not later than December 31, N + 1

8. The project will comply with the World Bank disclosure policy of audit reports and place the information
provided on the official website within one month of the report being accepted as final by the team.

Implementation Support and Supervision Plan for FM

9. The WBG’s FM implementation support will be consistent with a risk-based approach and will involve
collaboration with the World Bank’s task team. The supervision intensity will be based initially on the project
Appraisal Document (PAD) FM risk rating and subsequently on the updated FM risk rating during implementation.
On-site review will cover all aspects of FM, including internal control systems, the overall fiduciary control
environment, and tracing transactions from the bidding process to disbursements as well as SOE review. Additional
supervision activities will include desk review of periodic IFRs, quarterly internal audit reports, audited annual
financial statements and management letters as well as timely follow up of issues that arise, and updating the FM
rating in the Implementation Status and Results Report (ISR) and the FM system. The World Bank will provide support
in monitoring the timely implementation of the action plan.

10. Governance. According to the Guidelines on Preventing and Combating Fraud and Corruption in Projects
Financed by IBRD Loans and IDA Credits and Grants (dated October 15, 2006, and revised as of July 1, 2016), risk of
fraud and corruption within the project activities is substantial given the country context and the project sector. In
addition, the lack of appropriate or effective oversight mechanisms could jeopardize project implementation. A
strong fiduciary arrangement has been designed and put in place to mitigate these risks; some measures to improve
transparency such as providing information on the project status (publication of the project audit reports and project
audited financial statements on its website); and recruitment of a dedicated FM specialist familiar to World Bank FM
procedures and internal auditor. In addition, the GRM will be used to monitor the project and support the anti-
corruption system.
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Table 1.3. Implementation Support Plan

FM activity | Frequency
Desk reviews
IFR review Quarterly
Audit report review of the program Annually

Review of other relevant information such as interim | Continuous as they become available
internal control systems reports
On-site visits
Review of overall operation of the FM system Semi-annually (implementation support mission)
Monitoring of actions taken on issues highlighted in | As needed, but at least during each implementation
audit reports, auditors’ management letters, internal | support mission
audit, and other reports
Transaction reviews (if needed) As needed

Capacity-building support
FM training sessions by WBG FM team During implementation and as needed

B. Procurement
11. The Recipient will carry out procurement under the proposed project in accordance with the
World Bank’s ‘Procurement Regulations’ under the NPF; the ‘Guidelines on Preventing and Combating
Fraud and Corruption in Projects Financed by IBRD Loans and IDA Credits and Grants’, dated October 15,
2006, and revised in January 2011 and July 1, 2016; and other provisions stipulated in the Financing
Agreements.

12. All procuring entities as well as bidders and service providers, that is, suppliers, contractors, and
consultants shall observe the highest standard of ethics during the procurement and execution of
contracts financed under the project in accordance with paragraph 3.32 and Annex IV of the Procurement
Regulations.

13. The Recipient shall prepare and submit to the World Bank a General Procurement Notice (GPN)
and the World Bank will arrange for publication of GPN in United Nations Development Business (UNDB)
online and on the World Bank’s external website. The Recipient may also publish it in at least one national
newspaper with a large circulation. The Recipient shall publish the Specific Procurement Notices (SPNs)
for all goods, works, non-consulting services, and consulting services and the Requests for Expressions of
Interest (REOIs) on their free-access websites, if available, and in at least one newspaper of national
circulation in the Recipient’s country. For open international procurement selection of consultants using
an international short list, the Recipient shall also publish the SPN in UNDB online and, if possible, in an
international newspaper of wide circulation, and the World Bank arranges for the simultaneous
publication of the SPN on its external website.

14. The PIU of the ongoing MESIP (P166796) shall be designed and responsible for the coordination
and day-to-day management of the proposed project. This PIU will be responsible for project Component
1 and Subcomponent 3.1 planning and procurement management. The coordinator will be responsible
for decision-making during the procurement process. The PIU will update the PIM (including the section
on procurement procedures) that will describe in detail the processes and procedures related to the
implementation of the proposed activities. Also, AMADER througt his ongoing SHER project PIU will be
responsible for project Component 2 and Subcomponet 3.2 planning and procurement management.
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15. The key procurement risks are as follows: (a) most of the dedicated public officials with little or
no knowledge of the rules and procedures governing the award and management of public contracts, (b)
the low quality of the expression of needs and technical specifications that are not specific enough or
adapted, and (c) lack of a dedicated archiving room with a trained staff for its adequate management.

16. The proposed mitigation measures for the identified risks are as follows: (a) the Recipient, in
coordination with the World Bank procurement specialist, will provide procurement training on the use
of the World Bank’s Procurement Regulations and STEP before the project becomes effective, (b) the
Recipient will establish adequate staffing for the PIU before effectiveness, (c) awareness workshops and
conferences will be organized before the preparation of bids/proposals for tenderers and arrangements
will set up for the wide publication of calls for tenders, and (d) an HEIS expert could provide ongoing
procurement and contract management support to all executing agencies, including advisory support at

the procurement and contract management stages.

Table 1.4. Action Plan for Strengthening Procurement Capacity

No. Key Risks Mitigation Actions Responsible Timeline
Entity

1 | The procurement team and | Train the procurement team (the PIU/World | No later than six
technical staff involved in procurement specialist and Bank months after
procurement processes procurement assistants), technical project
have not mastered the experts, FM staff, and the tender effectiveness
World Bank’s NPF and its committee members in the World
tools. Bank’s NFP.

2 | Timeouts in the Closely monitor and exercise PIU Throughout
implementation of some quality/control on all aspects of the project
activities, mainly evaluation | procurement process. implementation
committee management establish a procedure for appointing
and awarding of contracts members of tender evaluation

committees based primarily on
qualification.

3 | Low quality of the Hold workshops and conferences before PIU Throughout
expression of needs and the preparation of bids/proposals and project
technical specifications and | set up for wide publication of calls for implementation
failure to consider the tenders.
requirements of safety,
respect for the
environment, or end-of-life
recycling

4 | Weak capacity of the PIU Hire an HEIS expert to provide ongoing PIU/World | Throughout
staff in the award and procurement and contract management Bank project
contract management, low | support to all executing agencies implementation
quality of the expression
and technical specifications

5 | Archiving is not consistent, | Use dedicated local and equipment; Throughout
even in STEP Classify and archive all information in project

STEP as the recruitment process implementation
progresses
17. A draft PPSD has been prepared by the Recipient describing the project implementation context,
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capacity assessment, market situation, and associated potential risks and mitigation measures to achieve
value for money in pursuit of the PDOs. The PPSD sets out the selection methods to be followed in the
procurement of goods, works, and non-consulting and consulting services financed under the project.
Following the market analysis, based on information obtained from the industry and the implementing
agencies’ experience, the PPSD will also advise whether there is a risk of market supply. The underlying
Procurement Plan will provide a list of procurable items, descriptions, cost estimates, review types,
selection methods, and market approaches as presented in the PPSD.

Summary of the PPSD

18. As indicated at the beginning of this document, all the activities that will be carried out under this
project are not definitively determined. The strategy is based on the needs known at this stage of the
preparation of the project. A summary related to the first 18-month period is presented in the following
paragraphs.

19. Procurement Plan. The Recipient has prepared detailed 18-month Procurement Plans, which
have been agreed by the Government and the World Bank during the negotiations. The Procurement Plan
will specify, for each contract, (a) a brief description of the activities/contracts; (b) the selection methods
to be applied; (c) the estimated costs; (d) time schedules and the World Bank’s review requirements; and
(e) any other relevant procurement information. During project implementation, it will be updated
annually or as required to reflect implementation needs and improvements in institutional capacity. The
Recipient shall submit to the World Bank, for its review and approval, any updates of the Procurement
Plan.

20. STEP. The Recipient shall use STEP to prepare, clear, and update its Procurement Plan and conduct
all procurement transactions. It will provide data on procurement activities, establish benchmarks,
monitor delays, and measure procurement performance.

21. Filing and record keeping. All records pertaining to award of tenders, including bid notification,
register pertaining to sale and receipt of bids, bid opening minutes, bid evaluation reports and all
correspondence pertaining to bid evaluation, communication sent to/with the World Bank in the process,
bid securities, and approval of invitation/evaluation of bids will be retained by respective agencies and in
electronic or hard copy and uploaded in STEP. The Procurement Procedures Manual will set out detailed
procedures for maintaining and providing readily available access to project procurement records, in
compliance with the Financing Agreement.

22. Training, workshops, study tours, and conferences. These activities would comprise workshops
and training, based on individual needs, as well as group requirements, on-the-job training, and hiring of
consultants for developing training materials and conducting training. Selection of consultants for training
services follows the requirements for selection of consultants above. All training and workshop activities
(other than consulting services) would be carried out on the basis of approved annual work plans/training
plans that would identify the general framework of training activities for the year, including (a) the type
of training or workshop; (b) the personnel to be trained; (c) the institutions which would conduct the
training and reason for selection of this particular institution; (d) the justification for the training, how it
would lead to effective performance, and implementation of the project and or sector; (e) the duration
of the proposed training; and (f) the cost estimate of the training. Report by the trainee(s), including
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completion certificate/diploma upon completion of training, shall be provided to the project coordinator
and will be kept as parts of the records and will be shared with the World Bank if required.

23. A detailed training and workshops’ plan indicating the nature of training/workshop, number of
trainees/participants, duration, staff months, timing, and estimated cost will be submitted to the World
Bank for review and approval before initiating the process. The selection methods will derive from the
activity requirement, schedule, and circumstance. After the training, the beneficiaries will be requested
to submit a brief report indicating what skills have been acquired and how these skills will contribute to
enhance their performance and contribute to the attainment of the project objective.

24, Operational costs. Operational costs financed by the project would be incremental expenses
incurred by the PIU on account of project implementation, including in-country travel, office materials
and supplies (stationary and other consumables, but not limited to the purchase of equipment), office
rentals and maintenance, utilities (including electricity and water), communication costs (including
telephone and internet charges), equipment rental, operation maintenance and repair, and transport cost
of the staff related to supervision activities in the field (including per diem). Such services’ needs will be
procured using the procurement procedures specified in the PIM accepted and approved by the World
Bank.

25. Procurement Manual. Procurement arrangements, roles and responsibilities, methods, and
requirements for carrying out procurement shall be elaborated in detail in the Procurement Manual,
which may be a section of the PIM. The manual shall be prepared by the Recipient and agreed with the
World Bank by the effective date of the financing agreement.

26. Procurement methods. The Recipient will use the procurement methods and market approach in
accordance with the Procurement Regulations. Procurement will therefore follow (a) direct selection; (b)
use of framework agreements including existing ones; (c) procurement from United Nations agencies; and
(d) increased thresholds for Requests for Quotations and national procurement. Open National Market
Approach is a competitive bidding procedure normally used for public procurement in the country of the
Recipient and may be used to procure goods, works, or non-consulting services provided it meets the
requirements of paragraphs 5.3 to 5.6 of the Procurement Regulations.

27. Requirements for the use of national procedures. The World Bank has assessed the country
procurement regulation and found that the principles and most of the procedures are in compliance with
the World Bank standards for procurement. In general, the country’s new procurement procedures do
not conflict with the World Bank Guidelines, but in cases of conflict, the provisions of the World Bank
prevail. However, for National Competitive Bidding procedures for goods and works to become acceptable
to the World Bank, some special provisions will be required regarding advertisement, access for foreign
bidders to participate, limitation of domestic preference, deadlines for submission of bids, the evaluation
and contract award process, standard bidding documents, fraud and corruption clauses in bidding
documents, inspection by the World Bank, and obstructive practices and debarment under the national
system.

28. The thresholds for particular market approaches and procurement methods and the World Bank’s
prior review requirements are indicated in table 1.5.
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Table 1.5. Thresholds for Procurement Methods and Prior Review

No. | Expenditure Category

Contract (C) Value
Threshold (US$

equivalent)

Procurement Method

Contracts Subject to
Prior Review / (USS,
equivalent)

1 Works

C>15,000,000

Open Competition
International Market
Approach and Direct
Contracting

All

Goods, IT, and non-
consulting services

200,000<C< Open Competition
21
15,000,000 National Market Approach 0,000,000
C <200,000 RFQ None
Open Competition
C 3,000,000 International Market Tous

Approach and Direct
Contracting

100,000<C< Open Competition
>
3,000,000 National Market Approach 2 2,000,000
C<100,000 RFQ None
National short list for C < 200,000 For consulting services None
3 s'electlon of consultant C < 400,000 For englnfaerlng and. . None
firms construction supervision
International short list C >200,000 For consulting services > 1,000,000
4 |f lecti f i i
or selection o C > 400,000 For engineering and. . > 1,000,000
consultant firms construction supervision
lecti findividual
5 Selection of individua All values All approaches > 300,000
consultants
6 | Direct contracting All values As agreed in the
Procurement Plan
7 Training, workshops, All values Based on approved annual | Annual work plan and
study tours work plan and budgets budgets
Procurement supervision
29. In addition to the prior review and implementation support mission carried out by the World

Bank, it is recommended that at least two missions be carried out each year, with one visit to the field to
carry out post review of procurement actions.

30. Oversight and monitoring arrangements for procurement. The World Bank shall prior review
contracts according to the prior review thresholds set in the PPSD/Procurement Plan. All contracts not
covered under prior review by the World Bank shall be subject to post review during implementation
support missions and/or special post review missions, including missions by consultants hired by World
Bank or a third-party independent auditor delegated by World Bank. To avoid doubts, the World Bank
may conduct, at any time, independent procurement reviews of all the contracts financed under the loan.
In addition, the World Bank should ensure that all procurement documents, including those for post and
prior review, are reviewed by the environmental and social specialists of the implementing agencies to
ensure the inclusion of relevant environmental and social clauses as required. A PIM will be prepared and
submitted to the World Bank for review. It will define the project’s internal organization and its
implementation procedures. It will include, among other things, all relevant procedures for calling for
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bids, selecting consultants, and awarding contracts. The project monitoring arrangements for
procurement will be specified. The detailed 18-month Procurement Plan will be uploaded on the World
Bank’s website.

31. Contract management and expenditure reports. As part of the procurement management
reports, the PIU will submit contract management and expenditure information for the project in
quarterly reports to the World Bank. The procurement management report will consist of information on
procurement of goods, works, and consultants’ services and compliance with agreed procurement
methods. The report will compare procurement’s performance against the plan agreed at negotiations
and as appropriately updated at the end of each quarter. The report will also provide any information on
complaints by bidders, unsatisfactory performance by contractors, and any information on contractual
disputes, if any. These contract management reports will also provide details on payments under each
contract and will use these to ensure that no contract overpayments are made or no payments are made
to sanctioned entities.

B. Overall Implementation Support Plan

32. The implementation support plan includes periodic missions with regular Recipient interaction
from both field- and headquarters-based World Bank staff in between missions. During project
supervision, the team will use the PDO and the Results Framework as primary lenses for monitoring
progress, evaluating impact and effectiveness, and adjusting the project details.

33. Both existing PIUs under EDM-SA and AMADER will be reinforced by additional recruitments
(consultants or permanent staff), on an as-required basis, to provide support in project, procurement,
financial, safeguards, and contract management. The envisaged organizational structure of the PIUs is
provided on the figure below. An operating budget provided through the project financing, will support
this arrangement. A Project Steering Committee will be established, consisting of representatives of the
main stakeholders, including MMEE, the Ministry of Economy and Finance, the Public Procurement
Directorate, EDM-SA, AER, and AMADER. The PIUs will organize periodic (monthly) progress meetings with
the contractors and monitoring consultants. Fiduciary responsibility for the delivery of activities related
the MMEE/DNE will be retained by the PIU under AMADER.

Figure 1.2. Basic structure of PIUs

Project
Coordinator

Owner's Engineer
and consultants

Financial Monitoring and

Procurement -
Management Evaluation

Safeguards Technical

Social

Enwvironment
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34. Two Owner’s Engineers (one for each PIU) will be provided to support the (a) ensure that the
service levels, specified in the construction contracts, are met; (b) administer construction contracts; and
(c) certify payments. Transaction Advisor services will be financed for select activities in Component 1 and
Component 2 that involve private sector participation. The Transaction Advisor will assist the PIUs conduct
market sounding, stakeholder engagement, financial structuring, bidding processes, etc. Moreover, for
Subcomponent 2.2.2 relating to off-grid electrification of households and productive uses through an RBF
scheme, an independent verification agent will be hired to certify products prior to
installation/functionality to beneficiaries and to approve invoices prior to payments.

35. The World Bank will undertake implementation support missions on a semiannual basis. As these
missions will be unable to inspect all maintenance activities under the project, the outcomes of the annual
technical audits will inform the mission agenda. Implementation support will initially focus on advancing
the preparation and implementation of the investment activities. As a result, the World Bank expects an
intensive supervision agenda during the first two years, after which the tempo should moderate, focusing
on maintaining progress and addressing key bottlenecks. The World Bank team will include headquarters
and country office-based staff as well as consultants.

36. The overall implementation support plan would be as shown in the tables below. Additional
details on FM and Procurement arrangements are also provided hereafter.

Table 1.6. Overall Implementation Support Plan

Time Focus Skills Needed Resource
Estimate (USS)
e Update working arrangements of existing e Task
PIUs to integrate the new project management
e  Capacity building (safeguard, FM, e Power engineer
First twelve procurement) e Rural
e  Finalize investments design, ToRs, and electrification 200,000
months - -
bidding documents Specialist
e  Procurement e Safeguards
e Safeguard assessments and e FM
implementation e  Procurement
e Technical implementation support Specialists in
e Social and environmental safeguard e Energy
implementation support e Power
e Closing gender gaps activities (training, e  Social
12-48 baseline assessment and data collection, e Environment
. . . 300,000
months and enhancing productive and social e Gender
services) e M&E
e M&E implementation support e FM
e FM and procurement e  Procurement
e Implementation support
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Table 1.7. Skills mix

Skills Needed Annual Annual Comments
Number of Number of
Staff Weeks | International
Trips

Senior energy specialist/power engineer (task team leader) 10 0 Field-based
Energy specialist 15 3 Field-based/HQ-based
Procurement 4 0 Field-based
Social 4 0 Field-based
Environmental 4 0 Field-based
Gender 2 1 HQ-based
Citizen engagement specialist 2 1 HQ-based
FM 3 0 Field-based
M&E 3 1 Field-based
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ANNEX 2: Generation Capacity in Mali’s interconnected Network

Table 2.1. Existing and Expected Future Generation Capacity in Mali’s Interconnected Network

Existing Power Plants

EDM-SA 2022 known capacity
(including planned)

EDM-SA 2022 available capacity
(including planned)

Hydroelectricity 231.3 231.3

Sotuba 5.7 5.7

Selingue 47.0 47.0

Felou (OMVS) 27.0 27.0

Manantali (OMVS) 104.0 104.0

Gouina hydropower plant (OMVS) (140 (47.6 for Mali) 140 (47.6 for Mali)
Thermal EDM 132.5 80.0

Dar Salam 36.6 12.0

Balingue (Banque islamique de 71.6 68.0

développement — BID)

Balingue 24.3 10.2

Total thermal 294.5 242.0

Total thermal IPP 92.0 66.0

Albatros 92.0 66.0

Total thermal rental 162.0 162.0

Balingue AGGREKO 20.0 20.0

Kati AGGREKO 22.0 22.0

Dar Salam AGGREKO 30.0 30.0

Lafiabougou SES 40.0 40.0

Sirakoro SES 10.0 10.0

Siarkoro AKSA 40.0 40.0

SOPAM

Total Interconnection 100.0 100.0

Cote d’lvoire 100.0 100.0

Total Interconnected Network 670.2 641.7

Total Solar 50.0 50.0

Kita Akuo 50.0 50.0

Future Power Plants Power Indicative date of Completion
BDK CONSEILS Bamako* 180.0 2023
emergency diesel power plant

AKO PARTNERS emergency diesel [{20.0 2024
power plant

Sotuba Il hydropower plant 6.8 2024
Taoussa hydropower plant 25.0 2024
(OMVS)

Sirakoro solar PV 112.0 2024
Dialakorobougou Solar PV 100.0 2024
Kati Solar PV 100.0 2024
Tiakadougou (Selingue) Solar PV |50.0 2024
Touna (Bla) Solar PV 93.0 2024
Ségou Solar PV 33.0 2024
Sikasso Solar PV 50.0 2024
Koutiala Solar PV 25.0 2024
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Existing Power Plants

EDM-SA 2022 known capacity
(including planned)

EDM-SA 2022 available capacity
(including planned)

Sanankoroba 1 Solar PV

Bougouni Solar PV

Fana Solar PV 50.0 2024
Kambila Solar PV 50.0 2024
Safo Solar PV 40.0 2024
Fana Solar PV 300.0 First phase of 135 MW with at least 90

MWh storage by 2025/2026, second
phase of 165MW with up to 180 MWh of
storage by 2027/2028.

*These emergency power plants are temporarily signed for 3 years. They will suppress rental power plants of Agrekko.

Figure 2.1. Maximum Solar PV capacity that can be absorbed by the grid based on the least-cost plan

(PDPMC)

[miwc]
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ANNEX 3: Development Partner-Financed Projects

Table 3.1. Donor-Financed Projects in Mali Energy Sector

Project Name

Project Cost

Loan/Grant Amount

Donor/Financial
Partner

Construction of the national
dispatching center and expansion of
the capacity of the hydropower plant
of Sotuba

CFAF 37,494 million

CFAF 20,000 million

WADB

Construction of thermal power plant
of 100 MW HFO in Sirakoro

Euro 151,8 million

Euro 148 million

IsDB

Rehabilitation of the hydropower
plants of Sélingué and Sotuba

CFAF 28,521 million

CFAF 25,000 million

WADB/EDF

Construction of the hydropower plant
of Gouina 140 MW

CFAF 21,338 million

US$414,900,000

Eximbank China

Construction of mini hydropower
plants and associated mini-grids
(PDM-HYDRO)

CFAF 20,900 million

CFAF 20,900 million

AfDB, CIF

Construction of the hydropower plant
in Kénié 56 MW (en BOOT) by Kénié
Energie Renouvelable-SA

CFAF 73,690 million

AfDB, EAIF, IsDB,
WADB

Segou Solaire Solar Project by Scatec
(1PP)

CFAF 33,200 million

IFC, AfDB

Reinforcement of OMVS network and
rehabilitation of Manantali (projet

CFAF 69,656.56 million

Euro 106 million

AFD, EU [suspended
cancelled until

Manantali Il) further notice]
Guinea-Mali Interconnection Project CFAF 50,461 million CFAF 49,485 million AfDB, EU, WADB,
(127,6 km of 225 kV line in Mali) World Bank

Boucle Nord project: 225 kV loop
around Bamako

Euro 115.04 million

Euro 100 million

AFD, EIB [suspended
cancelled until

further notice]
MESIP CFAF 87,750 million CFAF 87,750 million World Bank
Regional Access Project (PRAE) phase | CFAF 45,000 million — World Bank

and Phase Il

phase 1

Construction of 225 kV Ghana-
Burkina-Mali Interconnection Project

WADB, World Bank

Development of Regional Solar Park in
Mali 150 MWp

WAPP/ECOWAS/IPP
/World Bank

Construction of 225 kV double circuit
Sikasso Bougouni-Sanankoroba —
Bamako (Boucle Sud)

US$161,406,333

USS$150 million

Exim Bank India,
BIDC

Rural Electrification through Hybrid

CFAF 11,830 million

CFAF 10,450 million

Fonds Abu Dabi,

Mini-grids in 32 localities (PERSHY32) BADEA
Rural Electrification with Hybrid CFAF 44,199 million CFAF 39,749 million IDA
Systems in Mali

Rural Electrification with Hybrid CFAF 26,883 million CFAF 24,926.04 million | AFD

Systems (Production Hybride et Accés
Rural a I’Electricité - PHARE)
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Project Name

Project Cost

Loan/Grant Amount

Donor/Financial
Partner

Solar Project for Rural Development in
Mali (Projet Energie Solaire pour le
Développement Rural au Mali)

CFAF 10,489 million

CFAF 9,543 million

IsDB

Solar Project - construction of two
solar plants for a total of 90 MW in
Safo and Kambila

AFD, EU, EIB, AfDB

Note: BADEA = Arab Bank for Economic Development in Africa; EIB = European Investment Bank; EU = European

Union; EDF = Energy Development Fund
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ANNEX 4: Economic and Financial Analysis

1. This annex presents the economic and financial analysis of the project, describes EDM’s
historical financial performance and main challenges, and justifies the need for public financing as the
appropriate vehicle to reach the outcomes of the project. It demonstrates strong economic and financial
returns as well as substantial GHG mitigation benefits.

Project Rationale

2. Mali’s power sector is facing numerous challenges, including high cost of supply, low level and
capacity of investment, and low access rates. In 2020, the weighted average realized tariff for customers
served by EDM-SA was US$0.18 per kWh for LV customers and US$0.16 per kWh for MV customers. This
tariff is relatively high compared to the Sub-Saharan Africa average (though lower than comparable
Sahelian landlocked countries) and yet, it is not cost-reflective, resulting in a deficit of around US$0.10 per
kWh. This imbalance contributes to the critical financial situation of EDM-SA and, in turn, to the lack of
adequate maintenance and investments. These high costs of service are primarily a result of suboptimal
generation mix with a significant reliance on fossil fuels, including emergency rental power plants, and
structural geographical factors (landlocked country with high transport/logistical costs and low overall
density), and further aggravated by the relatively poor operational and commercial performance (for
example, relatively high technical and commercial losses). A key challenge for EDM-SA is to meet the
current and increasing demand for electricity (close to 10 percent increase per year), which requires
constant reinforcing of transmission and distribution capacity, as well as generation capacity additions.

3. The GoM is committed to shifting the generation mix toward least-cost imports and domestic
renewable generation, to meet its increasing demand and deliver affordable and reliable electricity to
its population. Currently, about 40 percent of energy is generated from thermal power plants, but the
new LCDP states that from 2026 onward, it will be reduced to 10 percent. It is also committed to increase
electricity access to 78 percent by 2025 toward universal access by 2030. But, given the tight fiscal space
and the need for significant investments to expand access, it is critical to leverage private financing to
reach these objectives; however at current pace, 2025 seems a very ambitious target.

4, The proposed project responds to these challenges by leveraging private financing to develop
the excellent energy resources in the country and develop new business models for mini grids. The
YELEN SIRA project will bring new capacity, help reduce the cost of generation, and provide electricity
access to some of the poorest and most vulnerable rural communities through grid densification,
extension, mini-grids, and other off-grid solutions. The Component 1 would finance grid rehabilitation,
upgrading, and extension to connect areas/localities around the interconnected grid (that is, transmission
lines and substations in the regional cities) and enable a sustainable increase of the penetration of VRE
into the grid and the deployment of a solar park with battery storage. The Component 2 would finance
green mini-grids and off-grid electrification of households, productive uses, and health facilities. The
Component 3 would target capacity building, including dedicated support to mobilize private capital and
finance the solar park in a competitive manner.

5. The YELEN SIRA project follows the MFD approach, and public investments for the solar park

with battery are needed because these projects are considered high risk by IPPs, and the private sector
has been struggling to find a business model for mini grids. This resulted in low private sector
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participation (or delayed in the case of solar projects that take years before being negotiated and lead to
high tariffs). Owing to the ability to mobilize and blend climate financing with IDA and its experiences in
other countries in developing renewable energy projects, including in West Africa, the World Bank brings
a value added to efficiently support the design and implementation of these investments in Mali. The
YELEN SIRA project presents a unique opportunity to overcome these challenges and unlock private sector
financing. Public financing will be strategic and specifically targeted. For example, for the solar parks,
private sector investments would cover capital expenditure (CAPEX) and the installation of the solar PV,
and public financing would only be used for the grid upgrades required for VRE integration, dispatching
infrastructures, and transaction advisory support.

Utility’s Operational and Financial Performance and Project Impact

6. For more than 10 years, EDM-SA has been facing a structural financial deficit and as a result has
depended on operational subsidies from the Government, as well as support from investments and
debt restructuring. Furthermore, the structural deficit has also been increasing in view of the sustained
demand growth, lack of investments, and hence an increasing reliance on thermal generation. Specifically,
demand has been increasing in the 8 to 10 percent per year range and driven primarily by new
connections, mostly residential. Mali went from one of the lowest rates of electrification to being close to
the mean for Sub-Saharan Africa. However, this growth has also resulted in a significant increase in
generation costs. In spite of widening tariff revenue shortfall, Malian authorities have been reluctant to
adjust electricity tariffs, which remained largely unchanged since 2014. Instead, they have been providing
operating subsidies to EDM-SA but not at sufficient levels to fully cover the increasing tariff deficit. This
has resulted in EDM-SA accumulating short-term debt (either with local commercial banks or with
suppliers of fuel and independent generators). The reliance on short-term financing and dependency on
budget support has not been conducive to improved utility management. EDM-SA suffers from significant
operating inefficiencies including combined technical and non-technical losses of about 23 percent in
2021.

7. EDM’s tariff deficit has over the years gone up and down depending on petroleum prices and
the generation mix but the long-term trend is upwards due to the increase in volume. The tariff deficit
reached a maximum in 2019 when it represented more than 60 percent of electricity sales. It decreased
slightly in 2020 as a result of lower fuel prices on the international markets and measures implemented
as part of the national DPF but increased again in 2021 and reached a record level in 2022 with the
rebound in petroleum prices. EDM-SA has received an operating subsidy every year for more than 10
years, the amount has varied between CFA 30 and 50 billion (~US$50 to 80 million). However, during this
period, the gap between electricity sales and costs (in particular generation) has increased driven by
volumes as well as reduction in the share of hydroelectricity in the generation mix. For 2022, EDM-SA
estimates that an additional CFA 90 billion would be necessary in addition 30 billion already received. The
recovery plan for the sector foresees a reduction of the tariff deficit to less than 5 percent of sales in the
next five years, primarily owing to a reduction of generation costs, provided the generation mix shifts
toward lower-cost imports and lower-cost renewable generation sources. While this strategy appears
sound, delays in the commissioning of new renewable generation and transmission lines for imports will
at the very least delay the timeline by which such a reduction in the tariff deficit can be expected. The
proposed project investments are expected to marginally impact EDM’s operating annual cash flow.
However, a successful implementation of the phase 1 one of the solar park could open the way for further
solar projects including phase 2 which would be critical to improve the generation mix.
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Table 4.1. EDM’s Historical Financial Statements and Key Financial Indicators (CFAF, millions)

Actuals Actuals Actuals Actuals Actuals Forecast Forecast Forecast Forecast Forecast
FX rate (FCFA/USD) 593 581 555 586 576 548 544 542 540 545
Income Statement (US$ million) 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Electricity sales 244 274 313 319 346 397 451 508 566 623
Other Revenue 28 28 40 41 37 26 29 31 34 36
Total revenue from own activities 272 302 353 360 384 424 479 540 600 659
Operating Subsidy received from the Gov 57 59 49 0 52 55 55 55 56 20
Gov supported debt cancellation 0 0 0 128 0 0 0 0 0 0
Total revenue including GoM support 329 360 402 488 436 478 534 595 655 679
Electricity purchase (92) (110) (156) 171) (202) (220) (231) (229) (239) (250)
Fuel and assimilated (108) (124) (155) (186) (186) (202) (212) (210) (220) (230)
Energy and water consumption 3) 5) (5) (5) (5) (5) (5) 5) 5) (5)
Connection materials and equipment 6) (10) 8) @) @) 8) 8) 8) 8) 8)
Other senvices (21) (25) (24) @7 (23) (26) (27) (27) 27 27
Personnel (35) (40) (42) (40) (45) (45) (45) (45) (45) (45)
Taxes (15) ) ) (11) (11) (10) (10) (10) (10) (10)
Other expenditures (16) (11) (27) (56) (10) (18) (18) (18) (18) (18)
Operating Expenditures (297) (331) (423) (502) (489) (534) (555) (552) (573) (592)
EBITDA 31 29 (21) (14) (53) (55) (21) 43 83 87
EBIT (19) a7) (86) (55) (94) (100) 67) 4) 35 39
Net Financial expenditures a7 (19) (24) 17) (32) (30) (33) (33) (33) (32)
Exceptional (8) 1 (5) 0) 0 1 - - - -
Taxes (3) (3) (4) ®) ) ) ®) (©)] (6) @)
Netincome (48) (38) (119) (77) (130) (133) (105) (43) (5) 0
Income/Loss before subsidy (105) 97) (168) (205) (182) (188) (160) (98) (60) (20)
Tariff deficit as % of Electricity sales 43% 35% 53% 64% 53% 47% 35% 19% 11% 3%

Source: EDM’s annual reports for 2016—-2020 and forecast based on World Bank modeling assuming timely
implementation of measures included in the adopted recovery plan and timely commissioning of new least-cost
generation projects.

Economic Analysis
Methodology: Cost-Benefit Analysis

8. The economic analysis follows a standard cost-benefit analysis methodology. The economic
viability of project investments is assessed by determining the EIRR and NPV over its lifetime, which can
be different for the different subcomponents of the project (20 to 40 years). The GHG mitigation benefits
and the social cost of carbon are also part of the economic analysis, following the World Bank GHG
Accounting Guidelines. It is important to note that only project activities that generate direct, quantifiable
benefits have been considered. Indirect benefits stemming from electricity access, such as new income-
generating activities, access to basic services (such as education and health), improved air quality, and
increased income would be too complex and uncertain to assess and quantify. Similarly, the benefits of
Component 3 (Technical Assistance) are excluded from this analysis due to the difficulty of attaching an
economic value to its outcomes. The results of this economic analysis are therefore expected to be
conservative, particularly for rural electrification, which can have a transformative impact on the
beneficiary localities.

Economic Benefits of the Project
9. The upgrading and expansion of distribution networks around the capital city of Bamako, the
upgrading and expansion of distribution networks around secondary cities, the development of green

mini-grids and the off-grid electrification in rural areas, and the public infrastructures for the solar park
will bring quantifiable and non-quantifiable economic benefits. The economic analysis of the project
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investments has been carried out by comparing the economic costs and benefits of ‘with project’ and
‘without project’ scenarios. Under this methodology, the main benefit of the investments in network
upgrading and extension as well as mini grids is the expansion of access to electricity services for
households, businesses, and social services. Additional benefits come from the replacement of costly
sources, such as diesel and HFO, by solar power. On the cost side, the ‘with project’ scenario considers all
the incremental investments and operating costs associated with the expansion of electricity services. The
methodological approach for analyzing the PV generation park (1.2) is based on avoided costs. It is
assumed in the analysis, given the existing generation characterized by a significant share of thermal
generation, that incremental solar generation will substitute part of the existing or new thermal
generation that would need to be commissioned under the ‘without project’ scenario, assuming a mix of
diesel and HFO. Under this approach, the benefits considered are the avoided variable fuel costs of
thermal generation (not including potential savings on investments and O&M in thermal generation). The
analysis does not quantify other possible benefits from the investments (improved reliability of the power
system and reduced technical and commercial losses). In addition, the analysis separately quantifies the
economic and GHG emission savings from avoided fossil fuel power production.

10. The economic analysis shows that the project is economically viable even without any
consideration of environmental externalities. Using a social discount rate of 6 percent, the baseline NPV
of the project is US$209 million, corresponding to an EIRR of 15.7 percent.

11. The project is also expected to bring benefits from reduced GHG emissions and local pollution.
Specifically, taking into account avoided GHG emissions, in line with the World Bank’s GHG Accounting
Methodology for Energy Access Investment Operations, the NPV of the project increases to between
USS$340 million and US$471 million, corresponding to an EIRR of between 21.5 percent and 27.4 percent.
The summary results for the economic analysis are provided in table 4.2. Benefits from GHGs are
particularly important in the case of Subcomponents 1.2, 2.1 and 2.2. In the case of Subcomponent 1.2,
on additional renewable capacity (of solar PV with storage), the alternative assumes an even mix between
HFO and diesel. Similarly, in the case of Subcomponents 2.1 and 2.2, the alternative assumes diesel
solutions, all being sources with high GHGs emissions per kWh produced.

Table 4.2. Results of the Economic Analysis

Without GHGs With GHGs (Low) With GHGs (High)
Components Components description Implementing NPV EIRR NPV EIRR NPV EIRR
entity
1 Rehabilitation and upgradmi:;ag;:iﬂol:frastructure and grid-access US$194.2 16.4% US$300.7 21.9% US$407.1 27.6%
Upgrading and expanding transmission and distribution
1.1 networks in selected areas including Bamako and its USS$58.3 16.8% US$58.6 16.8% USS$58.8 16.8%
perimeter
Transaction advisory services to mobilize IPPs for the
1.2 construction of least cost solar PV power plants and EDM US$132.2 | 19.3% | US$221.4 | 27.7% | Us$310.6 | 36.7%
construction of grid infrastructure to connect and inject
the solar power plant output into the grid
13 Upgrading and expan5|on of distribution ngt‘works and US$3.7 71% US$20.7 11.7% US$37.7 15.9%
new connections around secondary cities
2 Green mini-grid and Off-grid electrification of selected rural localities uss14.4 11.2% US$39.2 19.0% Us$64.1 26.5%
Mini-grid electrification of selected communities, o o o
21 businesses, and public facilities under PPP arrangements AMADER Us$11.4 10.5% Us$32.9 17.8% Us$54.4 24.6%
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22 Off-grid solar electr|f|cat|or1 Qf hf)us?holds, productive US$3.0 17.1% US$6.3 28.5% US$9.7 40.6%
uses, and public institutions
TOTAL US$208.6 15.7% US$339.9 21.5% US$471.1 27.4%

Expanded Access to Provide Reliable and Affordable Electricity Services

12. The extension of the MV and LV network for the connection of new customers in Subcomponent
1.1is expected to lead to the connection of 19,000 households in the Bamako area. In Component 2, mini-
grids are expected to provide electricity to 20,125 households, 40 businesses and 450 public institutions.
The off-grid subcomponent will provide electricity services to 1,400 households, 50 schools, 60 businesses
and 150 health care centers. Estimated benefits of these new connections for households are estimated
through their WTP for grid electricity, but as mentioned earlier, access to reliable electricity supply also
brings benefits in terms of productive services and others, which are not captured here. The avoided cost
of commercial customers, owing to the new connections, is also estimated by calculating how much is
saved from not using alternative energy sources (such as diesel generators).

Improved Quality of Service and Reliability of the Electricity Supply

13. Cumulative unserved demand on EDM’s distribution grid was estimated at more than 50 GWh in
2020 (representing 2.56 percent of energy sold that year). Most of this unserved demand comes from
saturated lines and transformers in the Bamako area, which hosts more than 70 percent of the
consumption on EDM’s interconnected network. In 2020, more than 4,900 service interruptions were
registered on the MV/LV distribution grid for a cumulative cutoff time of more than 2,100 hours. The
construction of HV lines around Bamako, rehabilitation and upgrading of some HV/MV and MV
substations and new MV lines, and installation of new MV/LV transformers in the selected areas are
expected to lead to improved stability and reliability of the network while reducing the amount of
undistributed energy. These investments would also contribute to reduced technical losses on the
network from around 18 percent in 2020 to 14 percent by 2028. We have assessed the benefits of
technical loss reduction based on the revenue from additional electricity sales in Bamako but not the
benefits from improved reliability.

Increased Integration of VRE and Additional Capacity of Least-Cost, Clean Energy

14. The construction of critical grid infrastructure would help inject more renewable energy into
the grid and support the deployment of a solar park with storage. The solar park is estimated to reach
300 MW by 2027/2028. Based on preliminary studies, the following phasing has been identified: 135 MWp
of PV with storage split between Sanankoroba (75 MWp) and Fana (60 MWp) by 2025/2026 and possibly
another phase of 165 MWp of PV with storage split between Sanankoroba (65 MWp) and Bougouni (100
MWop) by 2027/2028. This would represent an increased penetration of PV in the grid of a total of 300
MWp. However, for the purpose of this analysis, only the benefits and costs of the first phase are taken
into consideration. The public investment would finance the solar park shared infrastructure for each of
the pre-identified sites of phase 1 (currently Sanankoroba and Fana) consisting of (a) construction of on-
site HV substations (225 kV or 150 kV) including extended busbars and new bays, to evacuate the
generated power; (b) HV (150 kV or 225 kV) evacuation lines to inject the energy output into the grid; and
(c) extension of existing HV/MV substations (225/33 kV or 150/33 kV) for connection to the
interconnected grid, which will include double busbars and power transformers. The envisaged solar park
will contribute to reduce Mali’s average generation cost by close to US$36 million per year compared with
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a business-as-usual case. This reduction would mainly stem from savings in fuel costs (no other reduction
in thermal generation costs—investments or operating expenditures [OPEX]—is assumed in the estimate).
The project would reduce emissions by almost 3.9 MtCO, over 30 years, assuming that the alternative
would be to rely on a mix of HFO and diesel (in equal amounts).

Economic Costs of the Project

15. Different costs are considered for the subcomponents. The economic costs are calculated by
adding the estimated CAPEX costs of the construction or extension of HV, LV, and MV lines; rehabilitation
and upgrading of some HV/MV and MV substations; costs of the public infrastructure for the solar park;
generation costs (that is, marginal demand to supply new connections); and other electrical appliances
such as meters. It also includes the subsequent O&M costs of the transmission line and substations, the
cost of additional electricity supplied, and investment costs for added capacity or SHSs. These costs are
illustrated in table 4.3.

Table 4.3. Cost Estimates per Component

Components Component Description CAPEX (USS, OPEX
millions)
1 Reinforcement of grid infrastructure and access expansion
Upgrading and expanding transmission and distribution
. . . . f CAPEX
1.1 networks in selected areas including Bamako and its 70 3 percent of C
perimeter
Transaction advisory services to mobilize IPPs for the 15 USS/MWp (solar)
12 construction of least cost solar PV power plants and 150 6 USS/MW (BESS)
' construction of grid infrastructure to connect and inject
the solar power plant output into the grid
13 Upgrading an.d expansion of dlstrlbut{qn networks and 47 3 percent of CAPEX
new connections around secondary cities
2 Green mini-grid and off-grid electrification of selected localities in rural areas
Mini-grid electrification of selected communities, 1 percent CAPEX and
2.1 businesses, and public facilities under PPP arrangements 44.5 USS$0.16/kWh fuel cost
29 Off-grid solar electrification of households, productive 5 1 percent of CAPEX
' uses, and public institutions
GHG Benefits
16. Total net emission reduction amounts to 3.89 MtCO,. For grid densification and SHS focusing on

households, net emissions are estimated by calculating the difference in household consumption, using
emission reduction factor of 2.51 tCO, per MWh. For mini-grids where micro, small, and medium
enterprises and public institutions are also electrified, the GHG mitigation benefits are estimated in
function of the avoided cost of diesel generation (of 1.4 tCO, per MWh for self-generation systems and
0.8 tCO, per MWh for diesel-based mini-grids with storage, according to the World Bank guidelines). Net
emissions are calculated by comparing emissions from the project to a baseline of what these emissions
would have been without the project. For mini-grids or off-grid systems, the alternative considered is the
continued reliance on diesel, whereas for analyses on the grid extension, the grid emission factor of 0.36
tCO, per MWHh is used as the alternative. Technical losses are calculated using the grid emission factor.
Leakage of SF6 emissions were also taken into account as Subcomponent 1.1 foresees the
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construction/upgrade of 4 HV substations.
Sensitivities

17. Sensitivity analysis has been conducted against parameters that have a significant impact on
the project’s ERR. These include the average WTP for electricity and the fuel costs (including both diesel
and HFO). In both cases, variations of —10 to +10 percent have been applied.

18. Sensitivities on the WTP were assessed for all subcomponents: The economic justification of the
investments related to access expansion, namely 1.1.(Upgrading and expansion of transport and
distribution networks around the capital city of Bamako), 1.3 (upgrading and expansion of distribution
networks around secondary cities for new connections), 2.1 (mini-grid electrification) and 2.2 (off-grid
solar electrification) is sensitive to the estimated WTP (estimated conservatively at 0.25 USc. per kWh in
the base case) though the impact of the WTP on overall project return is moderate (a 10 percent reduction
in WTP reduces the overall EIRR from 15.7 to 14.9 percent). The economic justification of PV solar
investments (Subcomponent 1.2) is very sensitive to fuel prices since the primary benefit of solar
generation is to substitute to solar generation and reduce fuel expenditures. However, for the project
overall, this sensitivity is significantly mitigated by the access investments, which have a stronger
economic justification with lower generation prices. Even in an extreme scenario of fuel prices reduced
by 50 percent, the overall project economic justification would remain adequate (EIRR of 12.4 percent)
owing to the access activities both through network extension/densification and off-grid.

Table 4.4. Results of the Sensitivity Analyses

Base case -10% WTP -10% fuel costs +10% fuel costs

NPV ERR NPV ERR NPV ERR NPV ERR
1 US$194.2 16.4% US$178.2 15.6% US$181.3 15.6% US$207.1 17.3%
1.1 US$58.3 16.8% USS$50.2 15.3% US$70.2 18.7% US$46.5 14.8%
1.2 USS$132.2 19.3% US$132.2 19.3% US$101.1 16.2% US$163.2 22.4%
1.3 Uss3.7 7.1% (US$4.2) 4.7% US$10.0 8.9% (USS2.6) 5.2%
2 uss$14.4 11.2% Us$11.2 10.0% US$15.0 11.4% US$13.8 11.0%
2.1 USS$11.4 10.5% US$8.7 9.4% US$12.0 10.7% US$10.8 10.2%
2.2 USss$3.0 17.1% Us$2.5 15.3% US$3.0 17.1% Uss$3.0 17.1%

US$208.6 15.7% US$189.4 14.9% US$196.4 15.0% US$220.9 16.5%

19. Sensitivities on the fuel costs were assessed in the following Subcomponents: 1.2 (additional

renewable generation capacity with storage for increase in share of renewables) and 2.1 (mini-grid
electrification of selected communities, businesses, and public facilities under PPP arrangement). In the
first case, diesel and HFO costs are used as counterfactual for the utility-scale solar PV and battery project.
In the second, diesel is considered as a cost of the mini-grid hybrid system (which is assumed to have a
share of 80 percent renewable energy and 20 percent diesel). Decreasing the diesel cost helps improve
the NPV of the mini-grid component while still providing a significantly high NPV for Subcomponent 1.2.
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Financial Impact of the Project

20. The project (Component 1) is expected to have a limited impact on EDM'’s financial situation.
Under the base case scenario, Component 1 has a Financial Internal Rate of Return (FIRR) of 3.1 percent
for EDM-SA. While EDM-SA would mechanically experience negative cash flows on the network expansion
and upgrade investments under the project (since electricity tariffs are below cost recovery levels and for
the sake of the analysis it is assumed that they would remain unchanged), EDM-SA will however benefit
from significant reduction in generation costs owing to the solar parks, without initially bearing most of
the investment costs (solar parks to be developed under an IPP structure). The development of the second
phase of the solar park would significantly improve the financial impact of the project for EDM-SA.
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ANNEX 5: Gender Context in Mali

1. Women in rural areas are poorer than men, face more financial hardship, and lack access to
energy. Poverty is more prevalent in rural areas of Mali, where most of Malian women and girls live.?
FHHs are increasing and represented 17.4 percent of all households in 2018.% Furthermore, women and
girls (both in urban and rural settings) are time-poor mainly due to time-consuming household chores that
fall within their socially constructed responsibilities (including manual fetching of water and pounding
cereal grains)® that occupy, on average, over seven hours per day of their time.®” Households continue to
rely on traditional fuels for cooking. Poverty for Malian households’ limits affordability, access, and use of
electricity (grid and off-grid)® and data show that women have overall less access than men to energy,®
which will be verified in the feasibility studies.

2. There is a gendered division of activities in the agricultural sector. Agriculture is the main
economic sector, and although both men and women rely heavily on it as a source of income or for self-
sustenance, there are gendered divisions for on-farm and off-farm activities (there is almost parity in crop
production but women represent the majority of work in transformation).*® Furthemore, more than 70
percent of women in agriculture are not remunerated for their work.**

3. Structural educational gaps limit the capacity of women and men to be economically active.
Mali’s overall rate of women occupying senior and medium-level positions between 2009 and 2017 was
3.9 percent,®? which—among others—is linked to the low education levels of women. Women'’s illiteracy
is 46.8 percent in urban areas and 78.4 percent in rural areas, and girls fall behind boys in completion
rates for primary (51.0 percent against 65.7 percent for boys) and secondary schooling (29.1 percent
against 43.0 percent for boys).”® Engineering training (at university and technical-vocational level) is
limited and there is lower female enrollment® due to training costs, lower awareness of training
opportunities, social norms, and overall lower number of girls with the educational requirements to enroll
in higher training levels.

4, Women in the formal and informal sector lack finance, information, and agency to develop,
start, and expand their activities. The small existing private sector is dominated by SMEs or industries (90
percent of companies in the private sector), and only 14 percent of these enterprises were founded or
run by women.*> Most of employment in Mali is informal (94 percent), and there is no substantial gap
between men and women participation in the (overall) informal market (93 percent and 95 percent,

84 USAID (United States Agency for International Development). 2012. Gender Assessment.

85 Source: Female-headed households (percentage of households with a female head) - Mali. World Bank Data 2021; there is
conflicting data about the differences of FHHs between rural and urban areas that has to be further assessed.

86 Gender Assessment for FP102: Mali Solar Rural Electrification Project, National Agency for Renewable Energy - 2019.

87 USAID 2012.

88 AfDB. 2015. Renewable Energy in Africa: MALI Country Profile.

83 “Gender Assessment for FP102: Mali Solar Rural Electrification Project, National Agency for Renewable Energy - 2019.
%0 UN-Women. 2015. “Renewable Energy Boosts Agricultural Production.”

91 USAID 2012.

92 DNE .2020. Plan d’Action National pour la Mise en ceuvre de la Politique Régionale d’Intégration du Genre dans I’Accés a
I’Energie au Mali.”

93 “Statut de I'intégration du genre dans 'accés a I'énergie au MALL” DNE.

94 DNE 2020.

95 DNE 2020.
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respectively). However, this overall rate hides differences when considered by rural/urban environment,
type of activity, region, or wealth quintile. Women starting new activities face constraints related to access
to finance (less than 30 percent of women have a bank account® and face constraints in access to credit
due to lack of collateral®’). In addition, women’s lack of information and awareness about business
opportunities (including using electricity as an input) constrains their initiatives and economic
diversification®® as well as their capacity to make decisions or act independently.

5. Efforts for gender integration need to be supported by a broader energy-gender framework.
Gender integration is mostly absent from the current national institutional framework for the energy
sector, including on most of the national policies and strategies for the sector, with the exception of the
recently approved National Action Plan for the implementation of the Regional Policy of Gender
Mainstreaming in Access to Energy. The nexus is also established in the National Gender Policy that
includes women’s access to appropriate technologies as an important component. DNE-MMEE, AMADER,
and AER-Mali have appointed GFPs who meet annually to report on the implementation of gender-related
activities. However, the lack of clarity about responsibilities, mandate, and an overarching framework for
gender integration in each institution, of both the GFP and the annual meetings, has limited the impact of
gender integration in the sector activities. Differences exist among the different public institutions, which
can be further assessed in parallel with project implementation.

Figure 5.1. Detail of Women Workforce at EDM-SA (based on data provided by EDM-SA 2021)
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L | l
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6. Participation of women in the public energy sector institutions is low, due to recruitment and

retention issues. Mali is committed to achieve employment parity in the public energy sector institutions
by 2030. Although there are no centralized data on women employment in the sector, in 2018, women
employment at DNE-MMEE, AER-Mali, AMADER, and EDM-SA fell below 25 percent (21.8 percent, 983 11.8
percent,® 22.5 percent,’® and 19.0 percent'®® of the total staff, respectively) and mostly not in technical
roles or decision-making positions. At EDM-SA (figure 5.1), in 2021, women occupied 22 percent of the
managerial positions, but this percentage drops to 8 percent when considering the technical level

% UNDP. 2018. Human Development Indicators Report.

97 UN-Women 2015.

98 USAID 2012.

99 DNE 2020.

100 Data provided by AMADER in 2021.

101 World Bank. 2019. Mali Electricity Sector Improvement Project (MESIP) - Project Document Appraisal.
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(technical female staff/total technical staff), and data also evidence that women are underrepresented at
the entry level (junior level), with women representing only 9 percent of total staff for this category, which
affects their progression path. Furthermore, even if EDM-SA has a training plan for its staff, women benefit
less from training opportunities than men. Detailed data provided by AMADER show that women are only
represented at the management level (10 percent, and none of which are in technical positions) and in
mid-level and junior positions, but no woman occupied an executive management position. The
challenges explaining these low levels of participation are both at the recruitment level'®? (including a
mismatch between skills and needs, a lack of female pipeline with technical profiles, or gender-neutral
recruitment ToR or other incentive programs) and at the retainment level'®® (including low level of
participation in training opportunities, lack of opportunities to close the in-house education gap in STEM-
related fields between men and women, and absence of internal policies to create nondiscrimination and
enable a healthy and safe work environment).

7. Female-led businesses in the energy sector are limited by the lack of access to finance and
training. There are no centralized data on women participation in the private energy sector in Mali.
However, data from different programs funded by development partners show that the number of female
beneficiaries is (overall) around 10 percent,'® and only 6 percent of mini-grids are managed/operated by
women or women-led associations.’®® Former projects managed by public institutions (such as DNE-
MMEE, AER-Mali, or AMADER) have aimed at supporting capacity building of these small and micro
enterprises,'®® when considering SHS deployment (for households and productive uses) and mini-grids’
management and O&M to encourage women’s participation.

Project Activities to Address Identified Gaps

8. The proposed operation includes a targeted strategy focused on enhancing gender equality in
the electricity sector at the political/institutional, customer/user, and enterprise/employee levels. The
interventions will promote a framework for gender integration in the national sector, focusing on
increasing the number of women having access and using electricity both at the household level and for
productive uses, narrowing the gender gap in the energy sector public institutions workforce and
increasing the participation of women in the private off-grid sector (table 5.1 presents the specific
interventions by project component). The proposed intervention builds on the gender gaps identified and
are embedded in the three project components.

Table 5.1. Key Focus Areas on Gender Equality by Project Component
Focus Area - Gender Equality Component1 | Component2 | Component 3

Institutionalizing a gender integration framework in the energy sector — — X
Enhancing access to electricity by FHHs X X —
Increasing the number of women engaged in productive uses of energy and X —
benefitting from electrified social infrastructures

Contribute to increasing recruitment and progression of women in the — — X
energy sector and public institutions” workforce

102 pNE 2020.

103 World Bank. 2019. Mali Electricity Sector Improvement Project (MESIP) - Project Document Appraisal.
104 DNE 2020.

105 “Statut de I'intégration du genre dans I'acces a I’énergie au MALIL” DNE.

106 DNE 2020.
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9. Institutionalizing a gender integration framework in the energy sector. Although the sector
institutions in Mali have committed to gender mainstreaming in the energy sector, through the creation
of GFPs and the adoption of the National Action Plan for gender mainstreaming in access to energy, the
operationalization of such commitment has been limited due to the lack of a clear framework, lack of
capacity building, and low levels of coordination—these three bottlenecks will be targeted by the project.
At the level of each institution, the project will work with the GFPs to clearly define their ToR, clarifying
roles and responsibilities, and develop individual Gender Action Plans (which will be aligned and
contribute to the objectives set in the National Action Plan). Other tools and templates to standardize
gender integration will be developed, according to the needs of each institution, and the priority axes of
intervention identified in the individual action plans. Simultaneously, targeted capacity building will be
implemented to ensure that the focal points have the knowledge and the capacity to perform their role.
Training and sensitization will also target the top management in each institution. At the multi-
institutional level, the project will strengthen the capacity of the sector gender committee and support
the development of annual work plans to facilitate the implementation of the National Action Plan,
including annual indicators and clear implementable objectives and outputs with assigned responsibilities.
The strengthening of capacities and increased coordination will facilitate the integration of gender at the
policy level, by including gender in new sector policies and strategies, which is an expected output of this
intervention.

10. Enhancing access to electricity by FHHs. Providing households with access to electricity and
improved energy services has the potential to promote gender equality, create employment and business
opportunities for women, and improve development outcomes. For example, women can get better
access to education and the burden of doing household chores manually can decrease. Evidence shows
that these benefits are often realized only if approaches specifically target the needs and realities of both
men and women and are integrated in the design and implementation of project interventions. Data
collected from other projects in Mali show that access to electricity by FHHs is lower than in MHHs. A
preliminary assessment suggests that lower income affects both connection and payment for electricity
and lower education negatively affects FHH connections and use of electricity. All project studies and
interventions will aim to collect data regarding barriers faced by women and men and will be used to
design appropriate measures, such as awareness campaigns and pro-poor measures, to alleviate the
barriers. Therefore, the project will integrate a specific effort for ensuring connections by FHHs. Right
now, the percentage of FHHs in Mali is 17 percent, so this should be reflected in the project as a target
for electrification rates by FHHs—the baseline for the specific target zones will be better assessed in the
infrastructure detail design studies, but it is estimated at 0. Given that FHHs represent 17 percent, new
connections should aim at this to ensure equality between FHHs and MHHs. To do so, the focus will be on
mechanisms to ensure that FHHs benefit from electrification and that these mechanisms are embedded
in the technical design of activities under grid extension (Component 1), mini-grid installation
(Subcomponent 2.1), and SHS deployment (Subcomponent 2.2). Though the mechanisms for this will be
further discussed, these might comprise the inclusion of quotas and/or other recommendations from
further studies to be developed under the project, namely those focusing on affordability and electricity
literacy. Due to the current electricity tariff, it is not expected that households will start using electricity
for cooking. The project will include data collection on households’ energy for cooking patterns and
preferences to better understand how to integrate measures to support the transition from traditional
fuels to more efficient and/or modern energy in future projects.

11. Increasing the number of women engaged in productive uses of energy and benefitting from
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electrified social infrastructures. All activities supported by the project to encourage productive uses will
include a gender lens, to ensure that productive economic activities (where women are more
represented) are selected, women’s associations and women-led businesses are targeted, and solar
equipment is deployed to reduce women'’s time burden (such as collecting water from water pumps and
milling through multifunctional platforms). In addition, activities to support the deployment of these
solutions (such as communication and awareness raising) will also include a gender lens to simultaneously
promote women participation and challenge gender stereotype and address lack of women participation
in decision-making in MHHs (the latter will focus on men in particular). Moreover, specific provisions will
be considered to promote increased women workforce participation in the private sector deploying these
solutions—the institutional arrangements to implement this will be further assessed with the Recipient
and might include the development of a database of trained female technicians, quotas in contracts, or
the development of a gender equality policy by the companies. An expected output of at least 100 micro,
small, and medium enterprises in rural areas provided with new electricity services, led by females, is
expected to be achieved by this activity. By targeting the electrification of health facilities, the project
directly responds to a constraint of access to health care that overwhelmingly falls on women, given the
role that women play as main caretakers. Furthermore, the project will consider the existence of
maternity and natal services, in the health facilities to be electrified. Similarly, by targeting the
electrification of educational facilities, the project will improve the conditions of the schools where
enrollment gaps were identified between boys and girls. Although it is not expected that this activity alone
will have impact on the overall quality of health and educational services provided, it is a step toward
tackling the existing barriers for girls and women in accessing improved basic services.

12. Increasing recruitment and progression of women in the energy sector and public institutions’
workforce. To contribute to the diversification of the workforce of institutions in the energy sector in
Mali, the project will adopt a two-tiered approach. The first will focus on building a pipeline of trained
women in the energy sector and creating a training-to-work pathway, while the second part will address
internal constraints to increase the recruitment and progression of women mainly in DNE-MMEE,
AMADER, and EDM’s workforce. On the external side, this activity will be sustained by (a) the development
of an incentives program, targeting the low enrollment of girls and women in TVET, which might include
an awareness campaign, provision of financial incentives, and a roadshow of staff from EDM-SA in schools,
among others, and (b) internship opportunities at EDM-SA. The incentive program will also target girls
and women from the regions where mini-grids will be installed. The internship stream will target
girls/women who acquire the skills to respond to the human resources needs of EDM-SA, thus increasing
their retention potential. To a lesser extent, the internship program will also target AMADER and DNE-
MMEE. It is important to note that it is expected that this activity will have spillovers in hiring of
girls/women by the private sector, in the construction of the mini-grids, and contractual arrangements
with the private sector will be considered. On the other hand, the project will directly support the sector
institutions to achieve its gender workforce commitments. At the internal level, the focus of this activity
will be on providing technical support to EDM-SA, DNE-MMEE, and AMADER’s Human Resources
Departments to (a) review their policies and procedures on recruitment, retention, progression,
promotion, and training of staff to ensure that these are objectively implemented, are merit oriented, and
avoid any gender bias; (b) develop a gender policy setting the guidelines for gender integration and gender
institutionalization at each institution; (c) train the Human Resources Department (and top management)
on gender disparities and the importance of women participation in their staff; and (d) review the training
plans and conditions to ensure these are aligned with women workforce progression. Further to these, in
all project activities, participation of female staff in training will be fostered. The outputs of this activity
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include (a) girls and women benefitting from internships at EDM-SA, (b) gender policy developed (for each

institution), and (c) human resources procedures reviewed (including training).

13. The key indicators shown in table 5.2 will track the delivery of the gender equality interventions

under the project.
Table 5.2. Gender Equality Indicators

Indicator Name by Component Baseline End Line
Components 1 and 2: FHHs that access electricity (through grid, mini-grid, and SHS) 8 17
(Percentage)
Component 2: Micro, small, and medium enterprises in rural areas provided with new 0 100
electricity services (number), led by females (Number)
Component 3: Female staff occupying technical functions at EDM (Percentage) 10 12
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ANNEX 6: Preliminary List of Localities to be Electrified under Component 1

Axis

City

Locality

POINT A-MACINA

MARKALA

Point-A Village

Zanfina

SANSANDING

Weletikila

Madina

Soungo

Gomakoro

Soualibougou

N'tikithiona

Gomabougou

CHIBILA

Thin

Nietiebougou

Chibila

Banga

Mioh

KOLONGO

Kolongo

Kolongo Bozo

Kolongo Bolibana

Gourcy

Kayo

Kossouka

Nayo

Siguinogue

Nemabougou

Wokia

KOKRY

Siranikoro

Takala

K9

Nara

Kokry

Lagoh

Kankan Coura

Kokry Bozo

Koutiala Coura

MACINA

Merou

Ke-Macina

KATI-KOLOKANI

KAMBILA

Kambila

Diawaneguebougou

Dral Kati

Fanafiecoura

Fanafiecoro

Nkorokodiji

Soninkegny

Fabougoula

Noumoubougou SIDIE

Bemasso
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Axis

City

Locality

Tieneguebougou

YELEKEBOUGOU

Traorebougou SIDIE

Salo

Yélékebougou

Namakoumbougou

N'golobougou

Boko

Toubougou

Fabougoula

Siramasso

NOSSOMBOUGOU

Ténézana

Diarrabougou

Kodian

Nossombougou

Zambougou

Pintiérébougou

ouoLobo

Ouolodo

Banankoro

Diekouma

NONKON

Finkessiyoro

Ouolodjédo

TIORIBOUGOU

Sabakébougou

Doribougou

Sonikoro

Tioribougou

Sirado

Kanéguébougou

Bamabougou

N'Tiobougou

KOLOKANI

Gouakourou

Somo

Sido

Kolokani

KOULIKORO-BANAMBA

MEGUETAN

Tietiguila

Tanabougou

Feya

Mafeya / Bobougou

DOUMBA

Kosaba

Doumba

Dibaro

Babougou

Sinzani

SIRAKOROLA

Karadje

Kalankoulou

Kodjalan Coulibaly

Sirakola

Fansebougou

Ousoubibougou
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Axis

City

Locality

Koroma

Kale

Kakoun

BANAMBA

Gana Bambara

Galo

N'galamadibi

Kolondjalan

Badougourebougou

Falenbougou

Madina
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Pzom

ANNEX 7: Map of the State of Electrification in Mali and Plans for On-Grid and Off- Grid

Electrification
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ANNEX 8: Climate Vulnerability Context

1. Given the geographic location of this project, consideration of the climate change and natural hazard
risk to infrastructure design and overall operation will be important. Disruptions in the power sector from
natural events are already costing 0.77 percent of the GDP of Mali annually.’®” West Africa is one of the world’s
most vulnerable regions to climate variability and change, warming at a greater rate than the global annual mean,
with more severe droughts and with a greater number of extremely dry and wet years in the Sahel region
throughout this century. Climate impacts in the region will exacerbate current vulnerabilities and will affect
livelihoods, food security, and economic stability.

2. As a Sahelian country, Mali sees vulnerabilities to climate change. While already one of the hottest
countries in the word, Mali will also suffer from increased temperature (the annual mean temperature is expected
to rise by about 2°C by mid-century).1®® This does not account for changes in extreme values throughout the year,
which may range as high as 4°C or more in the 2040 decade along the Sahel regions.'® Changes in precipitation
are harder to estimate, with multi-model ensembles of the Sahel region predicting a drying trend but with enough
uncertainty to limit future projections.

3. Mali has a high risk of river flood, urban flood, water scarcity, extreme heat, and wildfire.'*° It is worth
noting that not all specific siting locations have been decided upon, but the information in this annex may help

inform siting and design choices to increase the resilience of the project.

Table 8.1. Hazard Risks, According to ThinkHazard!

River Urban Water Extreme Wildfire Coastal Landslide | Tsunami
Flood Flood Scarcity Heat Flood
Mali High High High High High n.a Very Low n.a
Kayes High High Medium High High n.a Very Low n.a
4, The highest rated current hazard risks most applicable to Component 1 (rehabilitation and upgrading of

grid infrastructure and access extension), Component 2 (off-grid electrification of selected communities with mini
grids in remote areas), and Component 3 (utility-scale grid solar PV with storage and utility-scale floating solar to
secure additional least-cost renewable energy generation) in the regions for implementation include flooding,
wildfire, and extreme heat. Climate change also poses threats to the project, specifically related to increases in
temperatures, which can affect transmission grid efficiency and cooling demand, where applicable. Each of these
hazards is detailed in the following paragraphs.

Flooding

5. Flooding (urban, river, and/or coastal) represents a risk in most of the areas considered. For
Components 1, 2, and 3 of this project, unmitigated flooding risks may cause damage to transmission and
distribution infrastructure including substations, poles, and battery installations. Potential measures to enhance
the resilience of infrastructure will be detailed during project preparation. For Component 1, this includes
anchorage support, depth and size of foundation and footings, and elevation of critical equipment. For

107 World Bank 2018.

108 https://climateknowledgeportal.worldbank.org/country/mali/climate-data-projections.

103 World Bank calculations, data from NASA Center for Climate Simulation, NASA NEX-GDDP (2019).
110 https://thinkhazard.org/en/report/155-mali.
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Components 2 and 3, this includes protective infrastructure such as floodwalls, levees, berms, and barriers, as
needed. Without exact siting locations and design determined at this stage, it is difficult to precisely assess the
risks and identify which measures will be most relevant, but information available on the probability and depth of
flooding may help in the final design and siting decisions. The most cost-effective mitigation measures, especially
for substations, are to site infrastructure outside the regions with highest probable flooding likelihood, if the land
is available.

6. Available information for the depth of water under an expected 0.01 annual flood probability (100-
year) flood event!!! for both pluvial and fluvial flooding is shown in figure 8.1. It shows the expected floodwater
from a 0.01 annual probability event. In a 30-year project time frame, this accounts to a 26 percent likelihood of
occurring at least once. It should be noted that the data presented in the figure are based on historical data, which
is limited both by the available historical record and ongoing climate changes. Several global studies have
estimated potential changes in magnitude and/or frequency of flooding events under different climate
scenarios.'?

Figure 8.1. Estimated Depth of Water in 0.01 Annual Probability Flood Event (100-year)

0.01 annual (100-year)
floodplain est. water
depth [meters]
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Source: FATHOM Global Flood Data v2.0. The World Bank 2021.
Wildfire (Current Climate)

7. Wildfire risk is relevant to Components 1, 2, and 3 of this project. To mitigate this risk, consideration of
materials design and vegetation management as well as protective infrastructure could be considered. For
Component 1, vegetation management is a key factor in reducing the operational risk both from wildfires affecting
the transmission and distribution infrastructure operations (damages from wildfires) as well as reducing the risk
that the transmission infrastructure causes a wildfire. For Component 2, the adoption of fire protection systems
for the solar PV with storage has been included. The exact siting locations and design will allow for a more specific

111 FATHOM Global Flood Data v2.0. The World Bank 2021.

112 Global estimates looking at a subset of the CMIP5 models, and how their results compare to earlier flood change assessments can be
found in Arnell, N. W., and S.N. Gosling. 2016. “The Impacts of Climate Change on River Flood Risk at the Global Scale.” Climatic Change
134 (3): 387-401. https://doi.org/10.1007/s10584-014-1084-5; and Hirabayashi, Y., R. Mahendran, S. Koirala., L. Konoshima., D.
Yamazaki, S. Watanabe, H. Kim,, and S. Kanae. 2013. “Global Flood Risk under Climate Change.” Nature Climate Change 3 (9): 816-821.
https://doi.org/10.1038/nclimate1911.
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assessment of these risks and relevant measures. However, existing research shows that these investments,
particularly materials selected for construction and vegetation management for transmission and distribution
systems, may be cost-effective in project design and ongoing maintenance actions.

8. The risk of wildfire in the project region is shown in figure 8.2. These data represent the annualized
percentage of land burned within each region (0.25°2 grid, approximately 25 km x 25 km). These data are
calculated based upon an annualized average from a historical 25-year period.!3

Figure 8.2. Annualized Fire Impact in Each Region, Based on 25-Year Historical Average’’*
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Source: Climate Change Knowledge Portal (2021). The World Bank.

Heat Increases (Future Climate)

9. The risk for ‘extreme heat’ in current climate conditions is rated ‘high’ in Mali (table 8.1). Extreme heat
has impacts on energy demand (cooling for buildings), energy generation (systems that require thermal cooling),
transmission and distribution efficiency, transformer life, and potential increases to other hazards already a
concern in the region, including drought and wildfire risk. During the coming decades, climate change is projected
to further exacerbate extreme temperatures throughout the country. Figure 9.3 shows the increased annual
seven-day maximum average temperature for each decade, relative to the historical values. Values are presented
in degrees Celsius!®® for the 2030 and 2040 decades for a median (50th percentile) and higher-end (95th
percentile) climate model. In most locations, the increase in maximum temperatures over a seven-day average
across each decade is approximately 1.5-2°C in the median model for the 2030 decade, while the higher-end
model shows increase of 2—3°C. By 2040, most of the country sees increases of around 3°C or slightly above for
the average hottest week each year.

113 Giglio, L., J. Randerson, and G. Van der Werf. 2013. “Analysis of Daily, Monthly, and Annual Burned Area Using the Fourth-Generation
Global Fire Emissions Database (GFED4).” Journal of Geophysical Research: Biogeosciences 118 (1): 317-328.

114 value is total percentage of land area (0.25°2 grid, approximately 25 km x 25 km) burned each year based upon all available data for
1997-2015.

115 Decadal values represent the average of the annual seven-day maximum average temperature for each year within the corresponding
decade. The 2030 decade represents the average value for 2030-2039, for example. Values are the increase, in degrees Celsius, above the
30-year historical baseline (calculated as the average of annual seven-day maximum temperatures from 1970 to 1999). Calculations
completed by the authors, based on data from NASA Center for Climate Simulation, NASA NEX-GDDP (2019).
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Figure 8.3. Increased Annual Seven-Day Maximum Average Temperature for the 2030 and 2040 Decades,
Relative to Historical Values

Median Model Median Model
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Resilience ‘of’ Project Considerations**®
10. The project will consider several mitigation measures to increase the resilience of Components 1, 2, and

3 during preparation and implementation. For Component 1, this includes the elevation of critical infrastructure,
depth of foundations for assets, siting conditions, and vegetation management strategies. Additional
considerations could include the selection of materials for distribution poles (for example, wood versus light-duty
steel poles), which may increase the initial cost of construction but may reduce the risk of damage from wildfires.
For Components 2 and 3, the project document notes the consideration of appropriate protective infrastructure
for flooding, design to account for relevant hazards, and fire protection systems.

116 alues are presented for a median (50th percentile) and higher-end (95th percentile) climate model.
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Resilience ‘through’ Project Considerations

11. This project will also contribute to building resilience through its interventions. As documented by the
World Bank,'” access to expanded, reliable, and affordable electricity is critical to enable the delivery of basic
social services. It also enhances the resilience of communities to climate change impacts, which is particularly
important in the region. Cost reductions, reduced load shedding impacts, and improvement of the supply of
electricity will also contribute to the overall resilience of households and businesses that will be less affected by
the current expensive and unreliable electricity they are getting. Indirectly, this project will enhance the technical
cooperation and capacity of Mali for electricity generation and trade, diversification, and operations.
Diversification of generation sources and increased reliability from battery storage will increase the resilience of
the operations of the larger electricity grid and the industrial, residential, health care, and other groups that rely
on electricity. Institutional capacity building is a direct consideration of this project. Technical assistance to
facilitate better understanding of climate and disaster risks is incorporated alongside measures for
implementation of contingency and response plans.

117 World Bank. 2018.
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ANNEX 9: Experience with Mini-Grids and Off-Grid Solutions

1. This annex briefly summarizes Mali’s experience with mini-grids and off-grid solutions and lessons
learned. To date, four generations of mini networks have been implemented in Mali, as discussed in the following
paragraphs.

2. Between 2005 and 2010. As part of the implementation of the Domestic Energy and Access to Basic
Services in Rural Areas Project (Projet Energie Domestique et Accés aux Services de Base en Milieu Rural, PEDASB),
AMADER implemented 255 rural mini grids running exclusively on diesel generators, built and operated by some
60 operators. This was done through PCASER, partially financed by Malian investors who benefited from an initial
investment subsidy of between 70 and 80 percent. Today, many of these power plants are at a standstill, mainly
due to the high cost of kilowatt-hours (CFAF 250 on average), which is twice as expensive as the price charged by
EDM-SA. Other factors also explain this situation, including the failure to strictly apply operating instructions for
the equipment, which has led to its deterioration, the random collection of invoices, and the weak technical,
financial and managerial capacities of the operators, as well as the multitude of operators with different levels of
competence and commitment. Thermal diesel technologies, which largely dominated the achievements of
AMADER, is the cause of the multiple operating difficulties experienced by operators, including the price of diesel
fuel that kept increasing. The cost of the kilowatt-hour thus increased, and the rates reached a level that was too
high for the rural population. This situation has greatly compromised the profitability of the operators, most of
whom have stopped operating while waiting for a renewable source of production, such as solar energy. This
experience has led Mali and its development partners to reconsider the technology of isolated mini-grids by using
renewable energies, particularly solar PV.

3. From 2010 to 2021. The promotion of hybrid diesel-PV systems, through the Russian and Dutch trust funds
as well as the KfW' grant, accelerated their development in some 20 localities, using hybrid PV/diesel technology
with convincing results in reducing generation costs for improved and sustainable access to electricity in rural
communities.

4, As renewable energy production technologies became more affordable and efficient, solar or hybrid
mini-grids represented a viable alternative for access to electricity. Thus, the World Bank, based on lessons
learned from PEDASB, has financed the hybridization (diesel/solar) of 50 existing mini-grids through the Hybrid
Systems for Rural Electrification Project, under the same PPP as the PEDASB, with a slightly different business
model. Operators only invested 5 percent of the investment as a complementary counterpart and the work was
carried out following bids by qualified companies. This new option led to a reduction of the price per kilowatt-
hour by 30 percent (from CFAF 180 to 150) and to an increase in service time from 6—8 hours to 18 hours or even
20 hours in some localities. However, this second generation of mini-grids faced many challenges. These include:
the failure of rural electrification operators to collect operating subsidies granted to EDM-SA, and the difficulty of
benefiting from fuel exemption.

5. Finally, a diagnosis of the current model of rural electrification in Mali identified the lack of private
capital as a major issue in most of the rural electrification structures. Many of these are owned by
concessionaires who mobilize between 5 and 25 percent of their own resources. The trend to concentrate
operators around a limited number of larger and financially stronger operators seemed to be a better approach.
Under such an approach, the selection of villages and feasibility studies will be carried out by AMADER. The

118 KfW = Kreditanstalt fiir Wiederaufbau.

115



The World Bank
Mali Electricity System Reinforcement and Access Expansion Project (Yelen Sira) (P176633)

operators will be recruited on the basis of well-defined criteria following a competitive bid. Once recruited, they
will be responsible for carrying out the work and operate the facilities in accordance with the agreements signed
with AMADER. This approach involves the private operators to a greater extent from the beginning through a
significant contribution of around 40 percent as a counterpart to ensure the sustainability of the projects.

6. At the same time, as part of its mission to develop electrification in rural and peri-urban areas, AMADER
entered into an electrification agreement with Welight in 2019 to accelerate the development of rural
electrification mini-grids in Mali. The project covers 10 localities in the regions of Koulikoro, Kayes, Ségou, and
Sikasso as a pilot project. The project does not benefit from any subsidy and the financing is entirely provided by
Welight and its external partners. The system implemented comprises a solar PV plant with hybridization (solar
PV/diesel) and an LV distribution network with prepaid communicating meters, allowing customers to pay for
electricity consumption from their phones. For the first phase, five localities have already been built and are
operational: Karan, Dougouolo, Bénéna, Sirakorola, and Dabia.

7. In addition, to electrify low-density areas far from the grid, AMADER and its partners have chosen to
stimulate the off-grid market with good quality lighting products that comply with the ‘Lighting Global’ initiative
launched jointly by IFC and the World Bank. This initiative aims to accelerate the development and
commercialization of off-grid products in Sub-Saharan Africa to provide rapid access and efficient lighting
alternatives to rural and peri-urban populations. This program relies primarily on the private sector to establish
sustainable markets that will provide modern, affordable, and decentralized lighting to people who are not
connected to the electricity grid. It should be noted that this initiative has been challenged by the invasion of the
market by cheaper and lower-quality solar products. The establishment of a regulatory framework for this market
is necessary for the success of this initiative.

8. The GoM, through AMADER, obtained a US$5 million grant from GPRBA as part of the REHSP project.
The objective of this GPRBA component was to support the financing of the densification/extension of mini-grids,
solar home installations, and indoor installations to make energy access affordable for low-income households
living in remote rural areas. This activity was completed at 190 percent of its initial target. However, it would be
preferable to expand the activity beyond the electrification operators who have agreements with AMADER, with
the possibility for suppliers of solar materials and equipment to participate in calls for applications. Once selected,
these operators could benefit from a financing agreement with AMADER. The expansion of this category of
operators will allow to control the investment costs and to reduce the level of subsidy to CFAF 200,000 instead of
CFAF 300,000 for an SHS kit.
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ANNEX 10:

Project team members

Project team

Full name Role Unit
Kwawu M. Gaba PM IAWE2
Leopold Sedogo Senior Energy Specialist, TTL IAWE2
Ahmed Ousman Abani Energy Specialist, Co-TTL IAWE2
Madina Tall Energy Specialist, Co-TTL IAWE2
Celine Ramstein Climate Change Specialist, Co-TTL IAWE2
Abdou Mbaye Senior Energy Specialist IAWE2
Koffi Ekouevi Senior Economist IAWE2
Marie Paule Ngaleu Gender Specialist IAWE2
Natalie Tchoumba Bitnga Sr Program Assistant IAWE2
Landrine Fomete Songmene Program Assistant IAWE2
Ladio Sogoba STC/Bamako IAWE2
Koni Malle STC/Bamako IAWE2
Pierre Bonneau Lead Transp Specialist/PL IAWDR
Yussuf Uwamahoro Lead En. Specialist/PL, (former TTL) IAWDR
Dana Rysankova Lead Energy Specialist IAEE1
Zubair K. M. Sadeque Sr Energy Specialist IAEE1
Sara Maria Rico Dourado STC IAEE1
Serdar Jepbarov Sr Operations Officer IAWE4
Haoua Diallo Sr Program Assistant IAWE4
Tahirou Kalam Sr Financial Managmt Specialist EAWG1
Ndri Marina Awoussou Financial Managmt Specialist EAWG1
Raluca Georgiana Golumbeanu Sr Energy Specialist IEEES
Muna Abucar Osman STC IEEES
Fabrice K. Bertholet Sr Financial Specialist IAEE3
Zuzana Dobrotkova Sr Energy Specialist IECE1
Sidy Diop Sr Proc Specialist EAWRU
Boubacar Diallo Sr Proc Specialist EAWRU
Mamadou Sangare Proc Specialist EAWRU
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Mahamadou Ahmadou Maiga Sr Social Dev Specialist SAW4
Taoufig Bennouna Sr Nat. Res. Mngt Specialist SAW1
T. Blaise Donou Env Specialist SAW1
Isabella Drossos Sr Counsel LEGAM
Murat Cengizlier Counsel LEGAM
Zoubida Al Tayib Legal Analyst LEGAM
Adama Diop Finance Officer WFA
Amadou Ba Finance Analyst WFA
Bienvenue Helene Karambiri Program Assistant AWCW3
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