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Executive summary

The context created in this works is continuation of works carried out in T1.1 (stakeholders’
insights) and T1.2 (lessons learned from other projects and activities), through which emergent
energy market roles and policies towards effective design of energy system models will be
identified and analysed.

The analysis identified and exploited the gaps between the EU and AU legislation, focused on
the pilot and partner countries, namely Mali, Morocco, Mozambique and Nigeria. This
deliverable should be considered as a first step of policy-oriented process that is placed
throughout all the project structure, and that will be continued in the development of the AU
energy system models (WP5) and tools (WP3), use cases definition (T1.4) and EMERGE’ policy
and regulation recommendations (T4.3).

The comprehensive review of energy policies across Mozambique, Morocco, Mali, Nigeria, and
the EU illustrates both significant progress and ongoing challenges in the drive toward
sustainable energy transition within Africa. These challenges underscore the need for robust,
adaptive frameworks that support the expansion of renewable energy, investment in
infrastructure, and alignment with global sustainability goals. While the European Union has
established advanced regulatory and financial frameworks for its energy sector, African countries
stand to benefit from tailored adaptations of these models to overcome regional-specific
challenges, such as limited access to financing, energy storage deficits, and infrastructure
constraints.

The specific content presented in the document is organised in two mayor sections. In the
section 2 energy related policies and legal framework, next future challenges, barriers, and
opportunities per each specific country are presented. A summarised comparison of results is
made in the section 3 and based on the findings, key lessons to be learned and main
recommendations are addressed following the summary. Finaly document is finalised by
conclusions and future steps where this analysis will be used as input to WP4.

In summary, African countries face both complex challenges and unique opportunities as they
strive to build sustainable, resilient energy systems. Learning from EU policy frameworks, African
nations can adopt and adapt strategies that foster investment, improve regulatory transparency,
and advance regional cooperation. Implementing these lessons will require tailored approaches
that respect regional contexts and resource capabilities. By fostering an enabling better policy
environment, investing in innovative solutions, and ensuring inclusive growth, African nations
are well-positioned to lead the global shift towards sustainable energy, benefiting both local
communities and the environment.

This project has received funding from the European Union’s Horizon Europe Research and Innovation
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Abbreviations

Abbreviation Definition

ACER Agency for the Cooperation of Energy Regulators
Al Artificial Intelligence

ANRE The National Electricity Regulatory Authority
ARENE Regulatory Authority for Energy

AU African Union

CBAM Carbon Border Adjustment Mechanism

CCs Carbon Capture and Storage

CNG Compressed Natural Gas

CSA Common System Architecture

CSP Concentrated Solar Power

D Deliverable

ECOWAS Economic Community of West African States
ECREEE ECOWAS Centre for Renewable Energy and Energy Efficiency
EDENR National Strategy for the Development of New and Renewables Energies
EDM-SA Societe Energie du Mali SA

EE Energy efficiency

EED Energy Efficiency Directive

ETS Emissions Trading System

EU European Union

EnR Renewable Energies

EV Electric vehicles

FUNAE Fundo de Energia

GoM Government of Mali

GHG Greenhouse Gas Emissions

GRT Moroccan National Electricity Transport Network
IEA International Energy Agency

LPG Liquefied Petroleum Gas

MIREME Ministry of Mineral Resources and Energy

MSW Municipal solid waste

NECP National Energy and Climate Plan

NED National Energy Directorate

NEP National Energy Policy

NGEP The National Gas Expansion Programme
NMDPRA Nigerian Midstream and Downstream Petroleum Regulatory Authority
NNPC Nigerian National Petroleum Corporation

NRB Niger River Basin

NURC Nigerian Upstream Regulatory Commission
ONEE National Office of Electricity and Drinking Water
PANER National Action Plans for Renewable Energy
PANEE National Action Plans for Energy Efficiency

PIA Petroleum Industry Act

PPP Public-private partnership

PV Photovoltaic

RED Renewable Energy Directive

REMIT Regulation on Energy Market Integrity and Transparency
REMP Renewable Energy Master Plan

R&D Research and development

This project has received funding from the European Union’s Horizon Europe Research and Innovation
X Y Programme, under Grant Agreement n°® 101118278. Views and opinions expressed are however those of the
T author(s) only and do not necessarily reflect those of the European Union. Neither the European Union nor 7

the granting authority can be held responsible for them.
Funded by

the European Union



GREEN AFRICA

*
*
*

D1.2 Report on policy barriers and requirements

SADC Southern African Development Community

SAPP Southern Africa Power Pool

SDG Sustainable development goal

SME Small and medium enterprises

SNEE National Energy Efficiency Development Strategy

STEP Strategic Technologies for Europe Platform

T Task

TCF Trillion cubic feet

TSO Transmission system operator

UEMOA Community Energy Policy of the West African Economic and Monetary
Union

UN United Nations

UNFCCC United Nations Framework Convention on Climate Change

VAT Value added tax

WP Work Package
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1. Introduction

1.1. Objectives

The main objective of this deliverable is to bring up the energy legal framework and other
instruments that govern the energy sector in Africa and compare with the European policies
towards harmonisation of good practices and to facilitate energy transition enabling
environment throughout the African continent. Indeed, some countries show some
preparedness to engage energy transition in their energy sector development, there is still a
good number of other countries that are face challenges to combining their energy profiles and
socio-economic development plans with the energy transition roadmap. Thus, by sharing and
comparing different national energy legal framework, a joint commitment to engaging in good
practices towards the global agenda is expected to be developed and promoted within the
present project initiative.

The context created in this works is continuation of works carried out in T1.1 (stakeholders’
insights) and T1.2 (lessons learned from other projects and activities), through which emergent
energy market roles and policies towards effective design of energy system models will be
identified and analysed.

The analysis identified and exploited the gaps between the EU and AU legislation, focused on
the pilot and partner countries, namely Mali, Morocco, Mozambique and Nigeria. This
deliverable should be considered as a first step of policy-oriented process that is placed
throughout all the project structure, and that will be continued in the development of the AU
energy system models (WP5) and tools (WP3), use cases definition (T1.4) and EMERGE’ policy
and regulation recommendations (T4.3).

The present deliverable intends to map the barriers, challenges and achievements within African
countries regarding the preparedness for a just and successful energy transition, in one side, and
the sharing of good practices and experiences in the energy sector at the European Union level,
in the other side, aiming to assist the African countries to undertake successfully the roadmap
towards 2050 net zero target in GHG emissions.

1.2. Structure of the document
The present document reports different prevailing political, regulatory and procedural
instruments in Mozambique, Morocco, Mali, Nigeria and European Union.

Specific content included in the Section 2 is divided by specific country to:

e Energy related policies and Legal Framework;
e Next future challenges;

e Barriers; and,

e Opportunities.

A summarised comparison of is made in the section 3 and based on the findings, key lessons to
be learned and main recommendations are addressed following the summary. Finaly document
is finalised by conclusions and future steps where this analysis will be used as input to WP4.

1.3. Contribution of partners
This subsection details the structure of the document, as well as the detailed contribution from
each EMERGE partner on this document:

This project has received funding from the European Union’s Horizon Europe Research and Innovation
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Table 1. Table of contributing partners

Short

Partner Country
name

University of Zagreb — Faculty of Mechanical .
Engineeritmg andgNavaI ArchitYacture UNIZAG Sl
EnGreen Srl EnGreen Italy (IT)
Fundacion CARTIF CARTIF Spain (ES)
Fundacién CIRCE CIRCE Spain (ES)
Artelys Artelys France (FR)
African Technology Innovation Hubs AfriLabs Nigeria (NI)
European Sustainable Energy Innovation Alliance ESEIA Austria (AT)
Ecc?vyas Centre for Renewable Energy and Energy ECREEE Cape Verde (CV)
Efficiency
Universidade Eduardo Mondlane UEM Mozambique (MZ)
Brain Information Technologies BrainlT Croatia (HR)
Universite Mohammed Premier 1 UMP Morocco (MO)

o UEM and UNIZAG FSB: prepared the structure and main content of this deliverable as a
leader of the T1.3. and WP1. They summarised the results of the policy and regulatory
barriers. They performed comparative analysis and drafted preliminary list of lessons to
be learned, and recommendations based on barriers and opportunities.

o UEM, UMP, ECREEE, AFRILABS and UNIZAG FSB: provided analysis on energy regulatory
framework for their respective countries (Mozambique, Morocco, Mali, Nigeria and EU).

e Other partners: Supported document drafting and finalisation by providing inputs and
comments.

e ENGREEN and AFRILABS as deliverable content reviewers.

1.4. Relation to other tasks
The deliverable was built as follow-up of the context definition carried out in Task 1.1 Knowledge
base and Stakeholder Group definition and formation and Task 1.2 Methodology for engagement
and value-based proposition. The inputs from these parallel tasks through stakeholders
workshops and surveys as well as other initiatives will be used as initial steps for these analysis
through which emergent energy market roles and policies towards effective design of energy
system models will be identified and analysed.

The analysis will identify and exploit the gaps between the EU and AU legislation in order to
support AU learning from EU example and development of its legislation own regulation and
legislation. The goal of this deliverable is to underpin EMERGE’ successful deployment, by
anticipating policy design requirements of the project’s solutions which will be developed
through WP2 (the database and CSA) and WP3 (the EMERGE toolbox).

Furthermore, the D1.2 is to be considered as a first step of policy-oriented process that is placed
throughout all the project structure, and that will be continued in the development of the AU
energy system models through the WP5 and tools in WP3. The inputs will support the definition
of the use cases definition in the T1.4 and the D5.1 as well as the EMERGE’s policy and regulation
recommendations in the WP4, more specifically in the T4.3 Steering policy and market
recommendations.

This project has received funding from the European Union’s Horizon Europe Research and Innovation
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Finally, the analysis performed in this deliverable will be the initial step in the work performed
in order to develop new policies and regulation which should be implemented in order to
accelerate the green transition of African countries as well as inputs for the drafting of the
roadmap for clean energy transition in the pilot countries.

This project has received funding from the European Union’s Horizon Europe Research and Innovation
Programme, under Grant Agreement n°® 101118278. Views and opinions expressed are however those of the
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2. Major policies and regulatory framework at demo locations

EMERGE EU project initiative aims to model future energy sector development scenarios in order
to assist African countries to mainstream sustainable development measures towards net-zero
GHG emissions target by 2050, as demanded by the Paris Accord and emphasized by Glasgow
Pact.

This report intends to assess the preparedness of a sample of African countries such as
Mozambique, Morocco, Niger river basin countries (Mali and Nigeria), towards the net-zero GHG
emissions target by reviewing their national energy sector legal framework, presently faced
challenges, identified barriers and opportunities, in one side, and by adopting the EU as a model,
and identify good practices and appropriate legislative instruments in the EU that can assist the
targeted African countries achieving their immediate future goals and serve as example to other
countries with similar challenges.

2.1. Mozambique
Mozambique (Fig. 1) is a Southern African country well-endowed with energy resources, of both
fossil and renewable natures. In fact, while in one side, the Renewable Energy Atlas of
Mozambique (FUNAE, 2000) data, indicates that the country holds an energy potential of 18.6
GW of hydropower, 4.5 GW of wind, 23 TW of solar, 147 MW of geothermal and around 63 MW
of biomass (forest and crop residues, MSW and sugar industry wastes), in the other hand, Fossil
fuels account for more than 100 TCF of natural gas and approximately 2,000 million tons of coal
(Global Economy, 2022).

Access to electricity in Mozambique has improved in the last decade to 54% thanks to
Governmental efforts to comply with the SDG 7 - Energy for all, goal. Indeed, figures provided by
the IEA for this African country indicate that within the period ranging from 2000 to 2022,
electricity per capita consumption has raised 213% (0.394 MWh/capita).
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Figure 1. Mozambique map
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IEA also refers that the 2022 renewable energy share of 19,558 GWh power generation was as
high as 83.7%, with hydropower (16,173 GWh; 82.7%), biofuels (125 GWh, 0.6%) and solar
photovoltaic (75 GWh, 0.4%) sources playing the main influence in this share. In terms of power
generation capacity, in 2022 Mozambique positioned itself as the 9™ major producer of
electricity in Africa just behind Ghana (7") and Tunisia (8"). Mozambique is one of the major
electricity exporters in Africa. In 2022, the country electricity net exportation accounted for
16.3% of the national electricity generation’.

Mozambique is part of the African countries that have a well-established renewable energy
policy and strategy as well as an Energy Transition National Strategy. Apart from this, the country
has a very comprehensive and updated energy legal and regulatory instruments in place. These
instruments are, in general, designed to cover all the main aspects that are of key importance in
the sector, including the role of all energy sector stakeholders that include the Government of
Mozambique, national public institutions and energy agencies, private sector, public-private
partnerships, energy sector financing actors, etc.

The legal framework in Mozambique covers as well as matters related to financing the sector,
national power grid expansion and management, stand-alone/off-grid energy systems, rural
energy systems and main actors, micro and mini-grids role and management, electrical tariff
systems (on grid and off-grid), the role of the different energy actors (public and private) in the
development of the energy sector, through either the electrical grid expansion or mini-grids and
off-grid electrical network. Notwithstanding, the country faces many challenges in this sector
which needs to be addressed comprehensively through cooperation and collaboration with
other countries in order to share views and challenges and learn from others experience,
especially in the view of the SDG and energy transition era.

Energy sector in Mozambique is under two main public authorities, the Ministry of Mineral
Resources and Energy (MIREME) and the Regulatory Authority for Energy (ARENE).

The Ministry of Mineral Resources and Energy (MIREME) is the Government institution which, in
accordance with the principles, objectives and tasks defined by the Government, directs and
ensures the implementation of the Government's policy on geological research, exploitation of
mineral resources and in the development and expansion of energy supply infrastructures
natural gas and petroleum products.

Based on its Constitution, MIREME has the following assignments:

e Preparation of proposals and implementation of policies in the Mineral Resources sector
and Energy;

e Inventory and management of the country's mineral and energy resources;

e Promotion of a legal and institutional framework appropriate to the development of the
sector;

e Promotion and dissemination of the potential of the Mineral Resources and Energy
sector;

e Promotion of technological development with a view to the sustainable use of
mineral and energy resources at national level;

e Promotion of private sector participation in the development and use of the
potential of mineral and energy resources and their infrastructure;

1 Mozambique - Countries & Regions - IEA
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e Promotion and control of geological prospecting and research activity and rational as
well as sustainable exploitation of mineral resources;

e Inspection and supervision of the sector's activities and the monitoring of the
implementation of the technical safety, hygiene and environmental protection
standards;

e Promotion and control of oil production activity and the development of transport and
logistics infrastructure;

e Promotion of the development of electricity supply infrastructures;

e Promotion of increased access to energy in its various forms, to stimulate the economic
and social growth and development of the country;

e Guarantee of security of supply and distribution of petroleum products at the national
level with particular emphasis on the expansion of the distribution network to rural
areas;

e Promotion of diversification of the energy matrix and efficient use of energy with a view
to ensure energy security and stability; and,

e Promotion of a safe and peaceful use of atomic energy.

The Ministry has different competences according to the subsector under its governance, as the
list below shows:

e Hydrocarbons and fuels area

o Promote sustainable oil research and production and define prospective priority
areas;

o Licensing oil and fuel operations and infrastructures;

o Approve studies and projects for the development of exploration enterprises
and oil exploration and production, including infrastructures for storage,
distribution, supply and marketing of natural gas and petroleum products;

o Update the balance of oil reserves and petroleum products;

o Promote the processing, value addition of hydrocarbons and maximize their use
in the country;

o Promote sustainable, balanced and secure development of infrastructure
production, storage, distribution, supply and marketing of natural gas and
petroleum products;

o Promote the rational use of imported petroleum products and their progressive
substitution by locally produced fuels;

o Ensure the constitution and management of strategic reserves of petroleum
products;

o Promote the expansion of the distribution network of natural gas and petroleum
products; and,

o Establish rational mechanisms for formulating and applying natural gas prices
and petroleum products marketed in the national territory.

e Electricity area:

o Promote and ensure the supply of electricity with higher quality and reliability;

o Approve studies and projects for the supply of electricity;

o Ensure favourable conditions for investment and sustainable development of
the electricity supply industry;

o Undertake licensing procedures of activities and infrastructures in the field of
production, transport, distribution and commercialisation of electricity; and,
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o Ensure rural electrification with priority to locations with potential for the
development of economic activities and income generation.

e Renewable Energy area:

o Propose actions aimed at adapting the legal framework to the current dynamics
of development of renewable energies, increasing their contribution to the
national energy matrix and in the preservation of the environment;

o Promote and encourage sustainable use of new and renewable energies for the
rural development;

o Approve studies and projects for the development of exploration enterprises
and use of renewable energies;

o Undertake licensing procedures of activities and infrastructures in the field of
new and renewable energies; and,

o Ensure and keep updated the mapping of renewable energy sources.

ARENE, an institution created in 2017 by the Law N2.11 of September 8", has its mission defined
as aiming to supervise, regulate, supervise and sanction the energy sub-sectors in an agile and
fast manner, ensuring strict compliance with the principles and trends and good practices
applicable to the sector, contributing to national energy quality and safety and the protection of
consumer rights and interests.

According to the law, ARENE has authority and competence of supervising, regulating,
representing and sanctioning under the terms of the law in energy matters in the following areas
and energy subsectors:

e the production, transmission, distribution, supply of electricity;

e production, storage, distribution, marketing and transportation of liquid fuels;

e distribution, transportation, storage and marketing of natural gas, at a pressure equal
to or less than 16 bar; and,

e production, transportation, storage, distribution and marketing of other forms of
energy.

Atomic energy is excluded from the ARENE regulation.

National Electrification Strategy

As of 2018, the Government designed a so-called National Electrification Strategy 2018-2030
which establishes, as the primary objective, achieving universal access to energy and position
Mozambique as Regional Clean Energy hub. The strategy also emphasizes the need of
diversifying the national energy matrix through an enhancement of the renewable energies
share aiming to secure energy and environmental sustainability in the sector.

New and Renewable Energies Development National Strategy

Mozambique has defined a National Strategy for the Development of New and Renewables
Energies for the period 2011-2025 (EDENR-2011/2025) which covers systems for the direct use
of renewable energy sources, in household, agricultural, commercial, industrial or public
premises, and systems for converting renewable energy sources into electricity for household,
agricultural, commercial, industrial or public (electrical) consumption (excluding energy sources
used in the transport sector (public or private).
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EDENR is made of 2 parts, that is, Off-Grid Strategy (EDENR-FR) and the On-Grid Strategy (EDENR-
ER). These two strands have different characteristics and requirements, although they are
applied to the same renewable sources, namely hydropower, solar energy, wind energy,
geothermal energy, ocean energy, and co-generation from organic wastes. The use of wood fuels,
forest residues and biomass, in general, at a micro-scale level, is subject to a specific strategy.

2.1.1. Energy Related Policies and Legal Framework
Mozambique has a set laws, decrees, resolutions and regulations that compose its vast energy
legal framework, which covers almost all relevant aspects related to this key sector. The list below
summarises the most pertinent legal instruments in force.

2.1.1.1. Energy Policy
Mozambique approved and established its Energy Policy through the law No. 5/1998 of March
3. This policy aims to:

e Ensure secure energy supply at the possible low costs, to meet the actual demand and
the needs of the national economic development;

e Increase the energy availability for the household consumers, with particular emphasis
on charcoal, natural gas, kerosene and liquefied petroleum gas;

e Promote reforestation, throughout the country, in order to enhance the availability of
charcoal and firewood;

e Reinforce the institutional capacity of the energy supply agencies to improve their
performance;

e Promote feasible investment programs so to develop and use energy resources such as
hydropower, forests, natural gas and coal;

e Increase the exportation of energy products;

e Improve energy efficiency;

e Promote environmentally friendly energy conversion and energy utilisation
technologies (solar, wind and biomass energy);

e Promote a competitive, dynamic and efficient business sector.

This Policy stratifies the scope of incidence into Electricity, Coal, Hydrocarbons, Qil and
derivatives, New and Renewable energy, Biomass, Energy Efficiency and Conservation, Prices and
Tariffs, Sectoral Legislation, Restructuring of the Electricity and Qil Sectors, and Institutional
reinforcement.

The Energy Policy is complemented by an Energy Strategy established (Resolution N\ 24/2000 of
October 3", presented in the following section.

2.1.1.2. Energy Strategy

The Mozambican Energy Strategy is defined through the Resolution No. 24/2000 of October 3.
This Strategy complements the Energy Policy by outlining and explaining the governments
intentions in the development of action plans, programs, projects, investments and other actions
for the various energy sub-sectors as well as for the guidance of the energy operators, financing
institutions and investors. It gives guidance for energy large scale project development and
energy products exportation, institutional capacity and sectoral administration efficiency,
sectoral regulations, health, safety and environment related to energy projects, as well as
different aspects related to the subsectors of the energy sector, such as biomass and renewable
energies, electricity, liquid fuels, oil and natural gas and coal.
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Additionally, it establishes strategic actions to improve energy access services in rural and urban
areas, the promotion of the development of feasible energy resources to supply the national
market and exportation needs, ensure thorough management of the energy sector, building and
reinforcing the institutional capacity of the energy sector, ensuring the sustainability of the
biomass resources, promote environmentally friendly practices, among others.

Sub-sectoral strategies are also included in this overall energy strategy.

2.1.1.3. Regulation on Standards for Planning, Financing, Ownership,
Construction, Operation and Maintenance of Generation, Transportation and
Commercialization of Electric Energy Facilities
This regulation, published through the legal Decree N2 42/2005 of November 29", sets the
standards and legal framework for legal entities (individuals or shareholders) participation in the
exploration of the public services on generation, transportation and commercialisation of
electrical power as well as the management of the National Electricity Grid. It establishes as
dealer’s obligations the establishment of a contract with the National Electricity Grid Manager
entity (with is the National Power Utility, EDM, EP2) and the requirement to carry out operational
orders, instructions and directives as required by the that entity.

2.1.1.4. Biofuels Policy and Strategy
Biofuels Policy and Strategy in Mozambique is part of the energy legal framework and had been
published as Resolution N0.22/2009 of May 21%. According to this instrument, in Mozambique,
the main reasons behind the promotion of biofuels are as follows:

e Progressive replacement of fossil fuels, without or with a minimum technology
adaptation, with a positive impact on the hard currency balance and a reduction of
external dependency in fuels;

e Employment and self-employment generation in the agriculture and agro-industrial
processing, especially in the rural areas, which will generate jobs for the abundant,
disciplined and training-prone Mozambican labour;

e The production of biofuels following good practices and friendly models in the
development of an agriculture that can prevent the dissemination of monoculture and
ensures the production of food crops, so that food security can be impacted positively;

e Optimisation of the existing infrastructure such as railways, ports, roads, pipelines, as
well as the construction of new storage and transportation infrastructures planned or
under construction;

e Improvement of water utilization and climate resources favourable to biofuels large
scale production for national consumption and export;

e Take advantage of the SADC market with more than 250 million potential consumers that
is under fast expansion due to the free commerce declared in 2008 within the SADC state
members;

e Provide an opportunity to the peasants to generate and access cash resources and to
respond to their own energy needs

2.1.1.5. Regulation on the Regulatory Tax
Through the Decree N2 81/2022 of December 30", the value of the Regulatory Fee for the Energy
Sector is defined aiming to ensure effective regulation of energy services. This Decree sets the

2 Officially designated National Electricity Grid manager through the Decree N2 43/2005 of November 29t
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Value of the Regulatory Fee for the Energy Sector and establishes the procedures for its
liquidation and billing. It applies to regulated entities, which carry out the activities of:

a) production, transport, distribution, marketing of electricity resulting from any energy
source;

b) production, storage, distribution, marketing and transportation of petroleum
products (downstream of oil);

c) distribution and commercialization of natural gas, under pressure equal to or less than
16 bar;

d) Production, distribution and commercialization of other forms of energy.

The Decree exempts the supply activities for access to energy in off-grid areas, through mini-
grids up to 10 MW and the energy services from this Regulatory Fee for the Energy Sector.

2.1.1.6. Electricity Law
Mozambique established its Electricity Law in 1997 (Law N2 12/1997 of October 1%) which was
recently found to be outdated. Following a thorough analysis and multi-sectoral consultation
procedures, the government revoked this law and established a new law instead. The new law
(Law N2 12/2022 of July 11%") is a way forward in terms of openness to a wide participation of
different stakeholders in the development of the energy sector and energy business.

The actual Law applies to production, storage, transportation, distribution, marketing and
consumption of electric energy, including its import and export. It does not, however, addresses
the use and exploitation of energy sources for other than the production of electrical energy
which is subject of a specific legislation. Through this Law, Mozambican State commits itself to
ensure the participation of the private sector in the public electricity supply service, including
public-private partnerships (PPPs) and through concessions that guarantee the right to use and
exploit energy potential, safeguarding, however, the national interests. In addition, the State of
Mozambique assumes the responsibility for formulating policies, strategies, planning,
organization and framework definition legal-regulatory of the National Electric System.

Apart from the State responsibilities, different stakeholders’ responsibilities are also clearly
defined in the law and includes the following actors:

e The Council of Ministers (The Government);
e The Regulatory Authority for Energy;

e National Electric System Manager; and,

e  Private Sector.

The law also defines the roadmap towards electricity systems contract concession which can be
for own consumption by third parties; concession period; electricity import-export rules; mini-
grid systems; consumer rights and obligations; energy efficiency (supply and demand side);
tariffs, prices and fees; people and goods safety as well as the environment protection.

2.1.1.7. Just Energy Transition Strategy
As stated somewhere else in this document, the country already owns one of the cleanest energy
matrices in the continent and the world. Notwithstanding, Mozambique had established its
national Energy Transition just Strategy in 2023 through the Resolution N2 61 of December 28",
approved by the Government (Ministers Council). Through this strategy, the country has
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adopted natural gas as its energy transition fuel towards a total carbon-free economy, as defined
globally.

The strategy has three main objectives, namely the National Development, Mozambique as a
Regional Energy Hub and the fulfilment of the country commitment to Global Energy Transition.

National Development goal: The aim is to promote and accelerate universal, accessible and
reliable access to clean sources of energy to improve well-being of all Mozambicans and turn the
country into a middle-income economy. In addition, under this objective, the strategy seeks to
prioritize and strengthen the competitiveness of the country's productive sectors in a world with
increasingly greater restrictions related to carbon emissions.

Mozambique as a Regional Clean Energy Hub: Given the energy resource potential and the
privileged geographic location of the country, it is an objective of the strategy positioning
Mozambique as a regional energy hub, providing electrical power to the countries of the
Southern African Development Community (SADC)and, therefore, playing a key role in the
Southern Africa Power Pool (SAPP). Indeed, the country is already a key energy exporter in the
Southern Africa region.

Contribution to Global Energy Transition: Through the exportation of the abundant country's
natural gas resources, the country intends to supply the world with an important and necessary
transition fuel as well as by exporting green products to decarbonise chains of global supply. The
strategy also includes a national commitment to decarbonisation of the economy through a just

energy transition from fossil fuels to renewable.

These objectives of the Mozambique’s Just Energy Transition Strategy are supported by four
pillars, as indicated below:

e Modern energy system based on renewable energy resources: it is based on a transition
from an energy system based on primary energies and thermal generation to a
renewable energy-oriented system;

e Green National Industrialisation: entails the enhancement of the national economic
development through a process of industrialization that takes advantage of the vast
Mozambican energy resources, making use of the clean and cheap energy as competitive
advantage;

e Universal access to modern energy: intends to promote a transition from the
dependence on firewood and charcoal for household energy to electricity and clean
cooking solutions as well as a widespread access to energy and technology in the rural
agricultural sector; and,

e Adoption of clean energy for transports: aims to secure the transition from a transport
sector dependent on the oil-based fuels, including private vehicles and public transport,
to biofuels-based and electrical vehicles (EV).

2.1.1.8. Other legal and policy instruments related to the energy sector
Other legal and political instruments related to energy are as follows3:

a) National Electricity Grid Code (Ministerial Diploma N2 184/2014 of November 12%);

3 Excluding legislation on fossil fuels
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b) The regimes of the activities such as production, importation, reception, storage,
handling, distribution, commercialisation, transportation, exportation and re-
exportation of oil derivatives (Decree N2 45/2012 of December 28);

c) Regulation of Electrical Installations Licensing (Decree N2 60/2021 of August 18");

d) Regulation on the Tariff System for Energy Supply through the National Electricity Grid
(Decree N2 80/2022 of December 30%);

e) Renewable Energies Code (Ministerial Diploma N2119/2023 of December 14™");

f) Biofuels Policy and Strategy (Resolution N2 22/2009 of May 21%);

g) Regulation on Access to Energy in Off-Grid Areas (Decree 93/2021 of December 10%);

h) Regulation on tariffs for mini-grids in Off-Grid areas (Normative Resolution N2 1/ARENE-
CA/2022 of December 19%"); and,

i) Regulation for the Interconnection of Mini-grids (Normative Resolution N2 2/ARENE-
CA/2022 of December 19%).

2.1.2. Next Future Challenges
Mozambique faces several challenges in the energy sector, of which, the main challenge is to
expand the access to modern energy (including electricity) to all by 2050, as beleaguered by the
running Project called PROENERGIA. Indeed, this program has defined its target as Energy for all
by 2050, to comply with the directives from the UN 7" sustainable development goal.

The objective of the Energy for All (ProEnergia)* Project is to increase access to electricity
services in Mozambique. It encompasses three components: the first component is peri-urban
and rural electrification. This component will finance the design, procurement of materials and
construction works required to electrify all participating households and businesses in the
project target areas with high population density, located close to existing electricity networks
(in peri-urban and rural areas).

The second component of ProEnergia is the off-grid electrification. This component includes two
subcomponents: mini-grids, and off-grid results-based financing.

Finally, the third component is the technical assistance and implementation support. This
component includes two subcomponents: technical assistance to EDM, and technical assistance
to FUNAE.

In Mozambique, energy for all by 20250 is a challenge with sub-elements, such as:

e Mobilisation of financial resources to expand its electricity generation capacity a, despite
owning enough energy resources (both renewable and non-renewable) as well as to
erect energy infrastructure and develop its national power grid able to cover the whole
country;

e Attract the participation of the private sector (national and foreign) in energy generation
projects, in order to release the State from being the main electricity producer in the
country, through state owned or parastatal entities;

e Reduce the heavy reliance on biomass (wood fuel and crop residues) for household
energy in the rural areas countrywide linked to high level of poverty as well as the low
access to modern energy in these areas;

4 Development Projects : Mozambique Energy For All (ProEnergia) - P165453
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e Engage actively in energy transition that determines a fuel switch to renewable, from
natural gas, a resource that has been in progressive discoveries over the last 15 years
and has raised social and economic development expectations nationwide; and,

e Attract and secure highly trained human resources in the national energy governing
bodies.

In addition to these challenges, Mozambique needs to establish an energy dedicated research
public body that can serve as advisory entity to the government on policies and technologies
aligned with the energy transition and sustainability as well as with the national, regional,
continental and global circumstances.

2.1.3. Barriers
Despite the high potential in energy resources, Mozambique faces some barriers that prevent
the sector from expanding and attracting private sector to take key decisions towards the de
deployment of this energy potential. Some of the barriers have been addressed in the last 5-8
years, such as the establishment of an energy regulatory body (ARENE, established in 2017), the
new Electricity Law (Law 12/2022 that revokes the Law 21/1997) and the Just Energy Transition
Strategy (2023).

As indicated above, the main barriers to the development of the energy sector in Mozambique
relies mainly on lack of financial resources to implement the energy projects that have already
been spotted as being potentially aligned with the need of switching from fossil fuels to
renewable energy as well as fulfilling the SDG7. In fact, Mozambique still holds an enormous
hydropower potential, vast areas covered with potential to grow dedicated biomass for energy
resources and a great solar thermal and PV potential that are yet to be deployed.

National industry is underdeveloped and does not have enough potential to drive a sound
domestic energy demand to secure the energy investment pay-back in a short to medium term.
This makes the country very reliable on exports to turn its energy projects feasible and
attractable to investors and global funding agencies.

2.1.4. Opportunities
Mozambique has already identified several potential renewable energy resources that can be
rapidly deployed including hydroelectric, biofuels, biomass, geothermal, wind and solar. Apart
from these potentialities, the country own vast areas for energy biomass plantations, an almost
2,800 km coastline with the Indian Ocean, offering opportunities for the development of blue
energy projects (tide, waves and algae) and a very young population ready to be trained and
employed.

Itis an opportunity the fact that Mozambique has recently adopted its Energy Transition Strategy
which recognises the need of decarbonising the national economy and turning the country into
a regional clean energy hub.

In addition, some of the energy policies need to be adjusted to the Energy Transition era which
constitutes an opportunity for the establishment of modern and suitable legal framework
aligned with the global and modern sustainable energy view.
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2.2. Morocco
Morocco, officially known as the Kingdom of Morocco, a country of the Greater Maghreb and
the Arab world, located in the northwest of Africa, the Moroccan territory is bordered to the
north by the Strait of Gibraltar and the Mediterranean Sea, to the south by Mauritania, to the
east by Algeria and to the west by the Atlantic Ocean. Its capital is the city of Rabat.

Morocco's demographic data is managed by the High Commission for Planning (HCP). The latest
official census of 2024 estimates the population of Morocco at 36.828 million inhabitants to
which must be added the diaspora estimated at 4.5 million people. Morocco covers a total area
of 716,550 km?; its coastline extends over 3500 km.

Morocco has exceptional potential in wind and solar energy. It is estimated at around 500
TWh/year, divided between onshore wind (350 TWh) with an average load rate of 5,000 hours
and solar photovoltaic PV (150 TWh) with a minimum conservative load rate of 2,500 hours.

At least the same potential is available around offshore wind. As a result, exploiting this potential
would project Morocco among the major energy producing countries ahead of Venezuela and
just behind Nigeria, with production equivalent to 86 Mtoe per year, or around 1.65 million
barrels per day, the EESC underlines in an opinion on renewable energies.

With resources at least five times greater than its energy demand (and not just electricity) and
considering the prospects of new sources to come, Morocco is preparing to strengthen its energy
position and sees great opportunities opening for it. Morocco has been identified, in fact, in
several studies, including that of the World Energy Council and Frontier Economics, as one of the
countries whose renewable energy potential is the most competitive in the world. This is due
both to the size of its deposit and to its availability.
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Figure 2. The Kingdom of Morocco Map
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Electricity Zone and national electrification strategy:

Electricity production in Morocco is ensured by a production park with a capacity of 11,474 MW
at the end of 2023. The main producers are:

v" The National Office of Electricity and Drinking Water/ Electricity Branch ONEE-EB
ONEE has remained the main player in the electricity sector since 1963. It is a public
establishment of a commercial and industrial nature, placed under the administrative and
technical supervision of the Ministry of Energy Transition and Sustainable Development.

v" The Moroccan Agency for Sustainable Energy - MASEN
MASEN is a public limited company with a board of directors and supervisory board, named "
Moroccan Agency For Sustainable Energy", created under law 57-09 in 2010, and placed under
the administrative and technical supervision of the Ministry of Energy Transition and Sustainable
Development.

MASEN's purpose is to carry out, within the framework of an agreement concluded with the
State, a program for the development of electricity production projects from renewable energy
sources on the basis of multi-year planning of electricity production capacities.

v’ Private Electricity Producers (PEP)
Since 1994, private companies have been authorized to produce electrical energy, intended
exclusively to meet the needs of ONEE. They are linked to ONEE and MASEN by long-term
guaranteed electricity purchase contracts of the "Power Purchase Agreement" (PPA) type.

Currently, the concessional electricity producers are:

=  Jorf Lasfar Energy Company JLEC (2080 MW);

=  The company Théolia (CED) (54MW);

=  Tahaddart Electric Energy Company TEEC (384 MW);

=  Tarfaya Energy Company (300 MW);

=  SAFI Energy Company (SAFIEC) (1386 MW).
The electricity produced by the IPP and MASEN is acquired in its entirety by ONEE under the
conditions and according to the terms set by contract.

v Self-Producers
Under Article 2 of Dahir No. 1-63-226 of 1963 establishing the National Electricity Office as
amended and supplemented, self-producers may produce electrical energy, in one of the cases
mentioned below, intended primarily for their own use and the surplus is sold exclusively to
ONEE:

=  The production capacity to be installed by the producer does not exceed 50 MW;

=  The production power must be greater than 300 MW, with a right of access to
the national electricity grid to ensure the transport of electrical energy from the
production site(s) to the producer's consumption site(s).

Field and national strategy for the development of Renewable Energies:

In 2009, Morocco adopted an energy strategy, based essentially on renewable energies (RE), the
development of energy efficiency. This strategy, which was broken down into programs with
specific objectives and accompanied by targeted legislative and institutional reforms,
demonstrated its effectiveness and relevance, allowing Morocco to become a country producing
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energy from renewable sources, while it was totally dependent on foreign sources to meet its
fossil energy needs.

Renewable energies are a major component of Morocco's energy strategy, which has significant
potential for these energies, the exploitation of which will make it possible to cover a substantial
part of its growing needs by replacing fossil fuels. Morocco's strategy therefore aims to increase
the share of renewable energies in installed electrical power to more than 52% in 2030.

Morocco has adopted a new approach consisting of the adoption of an additional program aimed
at supporting all scheduled seawater desalination plants with renewable energy production units
to ensure their autonomy and energy savings. This new strategy also aims to explore new energy
sources such as the energy transformation of waste (biomass) in major Moroccan cities and the
use, as much as possible, of renewable energies, thereby maximizing energy efficiency in public
buildings, as part of a major program on the exemplarity of the State.

The installed capacity of renewable sources reached 3950 MW representing approximately 37%
in the electricity mix (710 MW of solar source, 1430 MW of wind source and 1770 MW of
hydroelectric source).

Morocco has undergone an energy and economic transition towards a low-carbon model and to
meet the socio-economic needs of the population. This includes in particular:

e The adoption of a roadmap for the development of green hydrogen.

e Adoption of a roadmap for the energy recovery of biomass

e The ongoing development of a marine energy roadmap.

e The development of an integrated program of scheduled water desalination plants,
backed by renewable energy production units, with the aim of meeting the needs of
populations and farmers for drinking and irrigation water.

e The national industry decarbonization program by equipping all the industrial zones of
the Kingdom with renewable energy projects, with a total capacity of more than 800
MW.

2.2.1. Energy related policies and Legal Framework
The main legislative and regulatory developments: multiple frameworks in search of
convergence

2.2.1.1. Law No. 13-09 relating to renewable energies
In order to support the development of the renewable energy sector, Law No. 13-09 relating to
renewable energies was promulgated by Dahir No. 1-10-16 of 26 Safar 1431 (February 11, 2010).

Law No. 13-09 aims to:

e Promoting energy production from renewable sources, its marketing and export.

e Strengthening the competitiveness of the national economy by promoting in particular
the decarbonization of industrial sectors, more particularly those intended for
international markets.

e The development of a clean national sector capable of seizing the opportunities offered
by the energy transition both at national and international level. Among the modalities
of implementation of this law, it is worth mentioning:

- Making energy production installations from renewable sources subject to an
authorization or declaration regime.
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- Theright, for an operator, to produce electricity from renewable energy sources on
behalf of a consumer or a group of consumers connected to the national Medium
Voltage (MV), High Voltage (HT) electricity network and Very High Voltage (THT),
within the framework of agreements concluded between the network manager
concerned and the operator.

2.2.1.2. Law No. 58-15 amending and supplementing Law No. 13-09 relating to
renewable energies (February 11, 2010)
The Law N2. 58-15 amends and supplements the Law N2 13-09 (February 11, 2010) and its main
principles are:

e Increase in the installed power threshold for hydraulic source energy projects from 12
to 30 MW: Law 13-09 excluded from its scope of application projects whose power was
greater than 12 MW, which constituted a barrier for the exploitation of the maximum
threshold offered by the morphological and hydrological characteristics of the
production sites”. This threshold will now be increased to reach 30 MW, hence a
modification of Article 1 of Law 13-09.

e Possibility of selling excess renewable energy produced: Possibility of selling excess
electricity production from renewable sources within the framework of installations
connected to the national High Voltage (HT) and Very High Voltage (THT) network as well
as well as the medium voltage and low voltage network to ONEE and distribution
network managers. The operator will not be able to sell “more than 20% in excess of the
annual production. The terms and commercial conditions for repurchasing the surplus
are set by regulation.”

e Opening of the electricity market from renewable sources of Low Voltage (BT): The
opening of access to the BT distribution network will be included in law 13-09, (article
5), hitherto confined to the HT, THT and MT. This measure would allow the development
of the industrial sector of small and medium-sized installations, particularly for
photovoltaics and the creation of jobs in the renewable energy sector. Access to the BT
electricity network will be subject to “conditions and terms set by regulation”.

e Taking into account the opinion of the Basin Agency in the authorization processes: For
any project of electrical production installations from a hydraulic energy source, the
granting of authorization, which was not subject, to with regard to law 13-09, only in the
technical opinion of the manager of the national transport network, should also be
subject to the opinion of the hydraulic basin concerned.

2.2.1.3. Decree No. 2-10-578 of 7 Joumada | 1432 (April 11, 2011) taken for the
application of Law. No. 13-09 relating to renewable energies

e With a view to establishing and stopping the procedures related to the terms and
conditions of the constitution and submission of the authorization application file and in
application of articles 5, 8, 17, 18, 28, and 29 of law N2. 13.09 relating to Renewable
Energy, Decree N2. 2-10-578 taken for its application was promulgated on 7 Joumada |
(April 11, 2011). Thus, this decree exhaustively defines and establishes the rules and
procedures governing:

e The constitution and submission of application files for the authorizations provided for
in Chapter lll of the aforementioned law N°13-09;

e The form and content of the authorizations provided for in Chapter Ill of Law N2. 13-09
mentioned above;

e The terms of extension of the period of validity of the final authorization;
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e The conditions and modalities for access and connection to the network of an
installation producing electricity from renewable energies;

e The technical and financial modalities of connection to the network;

e The terms of application of article 26 of the aforementioned law N°13-09; relating to the
contract providing for the commercial conditions for the supply of electrical energy;

e The modalities for setting and revising the annual right to operate an electricity
production facility using renewable energies, referred to in Article 29 of Law N2. 13-09
cited above;

e The scales, rates and methods for setting and revising the annual operating right for an
installation for the production of electricity from renewable energies, referred to in
Article 29 of the aforementioned law N°13-09

2.2.1.4, Dahir N° 1-11-161 relating to law N° 47-09 relating to energy efficiency,
September 29, 2011
This decree:

e Sets out the general obligations that those subject to the mandatory energy audit and
audit organizations must respect;

e Sets the energy consumption thresholds requiring the energy audit: 1500 toe per year
for companies and establishments in the industrial sector and 500 toe per year for the
tertiary sector, companies and transport and distribution establishments. energy and for
natural persons;

e Specifies the content of the mandatory energy audit by sector as well as the methods
for carrying it out and presenting its results;

e Sets the frequency of the mandatory energy audit in 5 years;

e Defines the conditions and main terms of delivery, renewal and suspension of the
approval granted to audit organizations and sets the validity of this approval in 7 years;
and,

e Specifies the terms of control of audit bodies.

2.2.1.5. Law No. 47-09 relating to energy efficiency; September 29, 2011
Law 47-09, or the "Law on Energy Efficiency" aims to increase energy efficiency in the use of
energy sources, to avoid waste, to reduce the energy costs on the national economy, and to
enhance sustainable development. The law includes a range of measures such as mandatory
energy audits, minimum energy performances standards for appliances and preferential tariffs
(known as super-peak tariffs) for industries that voluntarily shift their energy consumption away
from peak periods.

This law sets the criteria of minimum energy performance for appliances and electrical
equipment powered by natural gas, liquid or gaseous petroleum products, coal and renewable
energies. It makes mandatory energy audits for companies and institutions in the production,
transmission and distribution of energy, as well as the performance of an energy impact study
for new construction and urban projects. It also defines the role of energy services and facilities
and establishes technical control.

2.2.1.6. Decree No. 2-13-874 (October 15, 2015)
Approving the general construction regulations setting the rules for energy performance of
buildings and establishing the national committee for energy efficiency in buildings.
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2.2.1.7. Law No. 48-15 relating to the regulation of the electricity sector and the
creation of ANRE (May 24, 2016)
Law No. 48-15 relating to the regulation of the electricity sector and the creation of the ANRE
was developed with the aim of specifying the missions and obligations of the Transmission
Network Manager and the managers of the distribution networks, to create the ANRE and to
grant the latter the powers and modalities for the exercise of its regulatory missions of the
national electricity sector.

2.2.1.8. Decree No. 2-17-746 relating to compulsory energy audit and energy
audit bodies, (April 10, 2019)
Energy-intensive establishments and companies whose energy consumption exceeds the
threshold of 1500 toe (ton of oil equivalent) for the industrial sector, including energy production
companies, or the threshold of 500 toe for the tertiary sector, transport and distribution
companies of energy and individuals, must carry out a mandatory energy audit every 5 years.

2.2.1.9.  Order No. 927-20 (April 2, 2020)
Making the application of Moroccan standards relating to photovoltaic products and solar
thermal installations obligatory, March 11, 6, 2020.

2.2.1.10. Law No. 82-21 relating to the self-production of electrical energy:
December 20, 2022
The main provisions introduced by this law are:

e The definition of self-producer as any natural or legal person under private or public law
producing electrical energy exclusively for its own consumption. The self-producer is not
obliged to produce electricity by his own means or to own it, but also has the possibility
of entrusting the construction or operation of the self-production installation to a third
party.

e The self-producer's right of access to the network within the limit of the reception
capacity and to be supplied by the network if necessary. Self-producers connected to the
electricity network are required to pay, in addition to the stamp for use of the national
electricity network, the tariff linked to system services and distribution services.

e The possibility of selling surplus production representing a maximum of 20% of the
installation's annual production to the national electricity network manager concerned.
The excess rate is set by ANRE. This ceiling may be revised at the request of the self-
producer according to conditions set by regulation.

e The possibility of the self-producer to store electrical energy from renewable sources
and to access storage services.

e Theissuance of a certificate of origin which proves that the energy produced comes from
renewable sources. These amendments made are fully in line with the missions of the
ANRE, which we will describe in the section relating to the missions of the ANRE.

2.2.1.11. Order No. 3851-21 published in January 2022
Setting the trajectory for the next ten years (2022-2031), composed of envelopes for the
injection of electrical energy produced from renewable energy sources into the medium voltage
electrical network.
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2.2.1.12. Order No. 2138-22 published in September 2022
Defining the areas in which private developers can carry out solar projects to serve private
customers under Law No. 13-09. It should be noted that these texts are of great importance in
the energy transition process, they will contribute to securing the kingdom's supply and its
energy sovereignty and will facilitate the management of the balance between supply and
demand. And will strengthen the attractiveness of the renewable energy sector for investment
as well as the country's entrepreneurial fabric.

2.2.1.13. Law No. 40-19 amending and supplementing Law No. 13-09 relating to
renewable energies and Law No. 48-15 relating to the regulation of the
electricity sector and the creation of the national regulatory authority
electricity (February 10, 2023)

e It aims to diversify energy supply sources by increasing the share of renewable energies
in the electricity mix, to improve the business climate, to strengthen transparency, and
to make the renewable energy sector more attractive. for national and international
private investment.

e The main amendments made by this law essentially concern:

e The possibility of producing electrical energy from renewable sources allocated only to
private legal entities.

e The procedures for processing requests for authorizations and the reduction of
deadlines for their delivery by the administration.

e The capacity of the national electricity system, the methods of its calculation by the GRT,
its approval and its publication by the ANRE. The connection of production facilities will
be done within the limit of this reception capacity.

e The definition of the concept of system services relating to renewable energies whose
costs will be integrated into the pricing for use of the electricity transport network and
regulated in accordance with the provisions of Law No. 48-15. These services allow the
manager of the national electricity transport network “GRT” to maintain frequency,
voltage and cross-border exchanges with neighbouring countries, thanks to the means
made available to the electricity system, as well as the management of the intermittency
of renewable energies.

e The definition and terms of capping energy produced from renewable energy sources,
which allows the TSO to impose on producers a reduction in the production of electrical
energy from renewable sources, within a clearly defined limit, in order to preserve the
security and integrity of the electrical network and to ensure the balance between
supply and demand of electrical energy.

e The commercial terms and conditions for the sale of surplus energy produced from
renewable energy sources by producers to ONEE and to distributors.

e Conditions for exporting energy produced from renewable energy sources. - The
possibility of storing energy produced from renewable energy sources.

e The certificate of origin as proof that the electrical energy used comes from renewable
sources.

e The possibility for distributors of electrical energy to acquire the electrical energy
produced within determined limits.

2.2.2. Next future challenges
Morocco has invested in solar and wind power with the aim of diversifying and balancing its
energy mix. The programs launched (the Solar Energy Program and the Wind Energy Program)
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were accompanied by the adaptation of the regulatory and institutional arsenal with the
promulgation of a law relating to renewable energies and the creation of support organizations
(MASEN: the group responsible for managing renewable energy in Morocco, SIE: Energy
Engineering Company, FDE: Energy Federation...). Despite this avant-garde energy policy, several
behavioural, regulatory and industrial challenges remain to finally combine sustainable
development and economic growth.

The necessary revolution in mentalities:

e Evenifthe governmentis developing infrastructure and structuring the country's energy
sector, there is still much to do in terms of citizen behaviour. Raising citizen awareness
then appears to be a major area of improvement to achieve the expected reduction in
energy consumption of 15% by 2030.

e To achieve this objective, it would then be wise to quickly launch communication and
awareness campaigns among the general public about energy issues.

e It would be necessary to promote and then supervise individual initiatives such as: Self-
production of electricity by individuals or companies and small equipment based on
renewable energies such as solar water heaters...

e The energy audit: waiting for followers.

The low profit of the Moroccan industry from projects carried out in the field
of Renewable Energy

e Drawing inspiration from international experiences to improve tax and regulatory
measures therefore seems to be one way. More incentive laws could encourage SMEs to
develop Research and Development in the sector and finally lead to the establishment
of a real national industrial sector.

Low impact of projects implemented in the field of Energy on Employment

e To overcome this challenge, considerable efforts must be made: in the policy of teaching
scientific disciplines useful to the sector to support the employability of Moroccans. In
raising awareness among professionals in favour of investing private funds for the
training of future employees in the sector. As well as in taking regulatory measures for
the use of local resources in the projects undertaken

Integration of renewable energies

¢ Intermittency of energy sources: The integration of an increasing share of renewable
energies, such as solar and wind, into the energy mix can lead to challenges in managing
intermittency and variability of energy. production.

e Storage infrastructure: The need to develop energy storage technologies (such as
batteries or pumped storage) to ensure reliable energy supply during periods of low
renewable energy generation.

Infrastructure modernisation

e Electric networks: Morocco will have to modernize and adapt its electrical infrastructure
to integrate smart grids and electric vehicles which allow better management of energy
supply and demand.

e Maintenance of existing infrastructure: Ensure the maintenance and modernization of
aging infrastructure to ensure continued reliability of energy supply.

Energy efficiency
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e Reducing energy consumption: Promote energy efficiency programs in the residential,
industrial and commercial sectors to reduce overall energy consumption and
greenhouse gas emissions.

e Awareness and training: Raise public awareness and train professionals on the
importance of energy efficiency and the use of clean technologies.

Financing and investments

¢ Investment attraction: Mobilize public and private financing to support renewable
energy and infrastructure projects (Morocco needs around USD 40 billion by 2030 to
finance the energy transition and associated infrastructure).

e Public-private partnerships: Strengthen public-private partnerships to promote
investments in energy infrastructure (Approximately 70% of investments, which
represents approximately 28 billion USD.)

Climatic changes

e Potential impact on hydropower production: Projections indicate that climate change
could reduce water resources available for hydropower projects by 20 to 30% by 2050.

e Adaptation strategies: The cost of implementing strategies to adapt to climate impacts
in the energy sector could reach USD 500 million by 2030.

Policies and regulations

e Regulatory framework: Ensure a clear and stable regulatory framework to encourage
investments in renewable energies and emerging technologies.

e Policy harmonization: Alignment of energy policies with sustainable development goals
and international commitments.

2.2.3. Barriers
Import dependence: Despite progress, Morocco remains dependent on energy imports, with a
28.6% increase in energy imports until the end of September 2023. This dependence is a major
challenge for energy security of the country (Electrical Engineering Morocco).

Decline in ONEE production: The Electricity Production of the National Office of Electricity and
Drinking Water (ONEE) decreased by 9.9% in 2023, which shows a certain vulnerability in public
production.

Complexity of energy trade: Morocco also experienced a significant decrease in its energy
exports, which fell by 26.5% in 2023. This reduction is attributed to market fluctuations and
logistical and technical challenges.

Consumption and investments: Electric energy consumption increased by 3.2% during the first
nine months of 2023, driven by an increase in high and medium voltage energy sales, and an
increase in household demand.

2.2.4. Opportunities
With a focus on solar and wind energy, Morocco is quickly becoming a renewable energy
powerhouse, providing numerous opportunities for investors and stakeholders.
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Morocco's energy policy, guided by ambitious renewable energy targets, aims to produce 52%
of its electricity from renewable sources by 2030. This visionary approach is driven by the
country's commitment to sustainable development and climate change mitigation. The national
strategy emphasizes solar and wind projects, reflecting Morocco's geographic advantages and
the global trend toward renewable energy.

Solar Energy: Investment Opportunities

Morocco's solar energy sector is at the forefront of its renewable energy policy. The Noor
Ouarzazate solar complex, as well as others under development, highlights Morocco's capacity
to exploit solar energy. The government's proactive approach, including favourable policies and
incentives for investments in solar energy, underlines its commitment to developing this sector.
Investors can explore many opportunities in the solar energy sector, from large-scale
photovoltaic (PV) projects to concentrated solar power (CSP) technologies. Demand for
innovative solar solutions, including battery storage and grid integration, presents additional
investment avenues. Public-private partnerships and international collaborations are
encouraged, providing fertile ground for technology transfer and sustainable growth.

Wind Energy: Investment Opportunities

Morocco's wind potential is equally impressive, with several large-scale wind farms already
operational and others in the pipeline. The Tarfaya wind farm, one of the largest in Africa,
demonstrates Morocco's capabilities and commitment to wind energy. The country's regular
winds, particularly along the Atlantic coast, provide a reliable and sustainable source of energy.
Investment in wind energy in Morocco is not limited to electricity production; it’s about creating
an ecosystem. Opportunities include manufacturing wind turbines and components, developing
new wind farms and investing in research and development of more efficient technologies.

Innovation and Technology

Morocco is gradually investing in research and development to improve the efficiency and
integration of renewable energy sources. Smart grid technology, energy storage solutions and
advanced integration of renewable energy are areas ripe for investment and innovation.
Collaboration with technology providers and research institutes is essential to stay ahead in the
renewable energy race.

Green hydrogen: the next frontier

Morocco's renewable energy resources position it as a potential leader in green hydrogen
production. The development of green hydrogen projects is part of the global transition towards
cleaner energy sources and offers a unique investment opportunity, particularly given Morocco's
strategic location close to European markets. The development of this sector could place
Morocco at the forefront of the green hydrogen industry, offering a sustainable and lucrative
energy alternative.

Waste Recovery and Recovery

e Biomass and biogas: The development of projects for the valorisation of organic waste
for the production of biomass and biogas can contribute to the energy transition while
improving waste management.
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o Recycling projects: Promote recycling initiatives for end-of-life solar panels or batteries,
creating a circular economy and reducing environmental impact

Optimization of Water Resources

e Solarlirrigation Systems: Integrating solar-powered irrigation systems can improve water
use efficiency in agriculture, while reducing energy costs.

e Water desalination: The development of water desalination technologies using
renewable energy can contribute to water security, especially in arid regions.

2.3. The Niger Basin (Mali)

Mali and Nigeria are two (2) of the countries covered by the Niger River Basin (NRB) and are
used as representative sample in this project. The NRB map below shows Mali as a large
landlocked country located in West Africa, bordered by Algeria, Niger, Burkina Faso, Guinea,
Senegal and Mauritania, while the river Niger originating from the hight mountains in Guinea is
ending in the Atlantic Ocean in Nigeria. Mali has a total land area of 1,240,192 km? of territory,
including 20,002 km? covered by water resources and has 21,990,607 inhabitants> , while Nigeria
the most populated African, has a total land area of: 910,770 km?, with a population of
234,585,779 as of November 2024.

Sahara Desert
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Figure 3. Niger river basin in Mali
The potential energy resources of Mali are:

e solar energy: Solar radiation in the country is well distributed over the national territory
with an estimated 5-7 kWh/m?/day and a daily sun lighting duration of 7-10 hours. The

5 Mali Factsheet - The World Factbook (Oct, 2024)
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country's solar radiation is stronger in in the desert areas of the Northern part of the
country),

e Hydropower (the theoretical hydropower potential for Mali is estimated to be 2187
MW),

e Biomass energy is the most used energy in the country

e wind energy is suitable for water pumping in most part of the country

Mali's energy sector includes electricity, hydrocarbons, Renewable Energy (hydroelectricity,
solar, wind and bioenergy), rural electrification and energy efficiency. For each of these sub-
sectors, the key principles above define how they should be developed, in order to achieve the
energy sector objectives.

Electricity

The primary objective of the electricity sub-sector is to ensure reliable, sustainable and
affordable electricity supply that meets projected demand. This requires strengthening
production, transport and distribution capacities, as well as adequate pricing, diversifying the
energy production fleet, limiting the use of thermal units using imported fuels and limiting the
guantity of energy to produce.

Hydrocarbons

The objective of the petroleum subsector is to ensure a reliable supply of petroleum and
Liquefied Petroleum Gas (LPG). Currently, Mali is entirely dependent on imported petroleum
products. The Government of Mali plans to strengthen security of supply by diversifying
resources and stimulating investment in storage infrastructure.

It should be noted that the possible discovery of exploitable oil deposits in Mali will certainly
contribute to reducing the country's dependence on the outside in terms of supplies of
petroleum products and will lead to a refocusing of national policy.

Renewable energies

Mali benefits from significant energy potential in the field of renewable energies. Only a fraction
of this potential is currently exploited, but technological progress is making these energy sources
increasingly competitive, which makes it possible to envisage significant changes in the energy
mix in favour of renewable energy.

The development of renewable energy will be based on an incentive political and regulatory
framework to guarantee the implementation of the NEP.

Solar

The NEP encourages the development of solar energy with particular emphasis on large-scale
photovoltaics, to reduce thermal production while improving the stability of the network.

Considering the potential for direct solar irradiation and given that the investment costs and
fixed costs of solar thermal projects remain higher than that of photovoltaic solar and other
renewable technologies, this technology has yet to demonstrate its economic interest.

Finally, the promotion of solar applications will be continued, by developing systematic programs
to equip public buildings or social housing with solar energy which will then play an example role
for the sector; by strengthening the deployment of solar water heaters, individual and
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community solar kits (including light points) and supporting the popularization of solar pumping
for agriculture.

Bioenergy

The main objective of the bioenergy sub-sector is to produce all forms of useful energy from the
bioenergy resources available in Mali and to facilitate the evolution of inefficient equipment and
biomass-based fuels towards technologies and fuels. cleaner, in order to reduce the
consumption of non-renewable wood fuels. The Government of Mali envisages that 100% of
urban and rural populations will have to use high-efficiency wood and charcoal (or other) stoves
(efficiency greater than or equal to 35% for imported stoves and 25% for locally produced stoves)
by 2036.

The main strategic axis for reducing primary consumption of wood energy is the promotion of
improved stoves and alternative fuels (butane gas, biogas, charcoal briquettes and plant
residues, sustainable charcoal) on a commercial basis. To this end, the Government of Mali will
seek the involvement of the private sector in the manufacturing and large-scale distribution of
technologies adapted to the diverse needs of Malians. At the same time, the Government of
Mali is promoting the improvement of carbonization techniques (with a minimum yield of 25%),
accompanied by Minimum energy performance standards and the labelling of equipment and
the training/qualification of charcoal burners.

Nuclear

Since the start in 1961 of technical cooperation between Mali and the International Atomic
Energy Agency, various nuclear energy applications have been introduced and used on the
national territory. Given that Mali does not exclude the development of peaceful applications of
technologies based on ionizing radiation, it should be noted in the law a reference to the use of
nuclear energy via purchase through a cooperation agreement or other, the terms of which will
be reviewed by decree.

Energy Efficiency

The current situation is characterized by a dispersion of institutional responsibility for energy
management, which does not favour the capitalization of achievements, due to the fact that
several institutions intervene in a piecemeal manner in this area. Energy management, which is
a transversal concept involving all sectoral actors, requires that the function of its promotion and
coordination of actors in the field be well defined with adequate institutional anchoring.

The NEP plans to establish an appropriate regulatory and normative framework for the control
and rational use of energy, to establish economic incentives for energy efficiency, as well as
guidelines for overconsumption and waste. The use of energy efficient equipment will become
compulsory in projects financed by the State (social housing, community centres, health centres,
schools, public lighting) given their role as an example for the sector. At the same time, the
energy audit of large consumer establishments in Mali will be imposed and the Government will
design courses at school level to better train the consumers of tomorrow.

2.3.1. Energy related policies and Legal Framework
The Government of Mali approved during the session of the Council of Ministers on March 29,
2006, the National Energy Policy Document (PEN 2006). As a guidance document, it recalls the
broad outlines of the sector's strategy and its implementation action plan. It presents an initial
assessment of the overall needs of the sector with a view to achieving the targeted objectives,
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in particular the elimination of poverty in all its forms; guarantee access for all to reliable,
sustainable, modern and affordable energy services and the taking of measures to combat
climate change and its repercussions

Energy is a key sector for the national economy and the progression of energy production and
consumption is an important indicator of development. Consequently, the economic
development of Mali, a landlocked and Sahelian country, is highly dependent on its capacity to
control and promote energy to make it available to populations and different socio-economic
sectors. To meet this obligation, the Government of Mali (GoM) established the National Energy
Policy (NEP).

This Policy is developed to guide and coordinate all interventions in the sector, both from public,
para-public and private actors and to serve as a reference framework for all energy projects and
programs to be implemented in Mali. It is the reference document that guides and influences
decisions on the development and use of Mali's energy resources, in an efficient, transparent
and sustainable manner.

The NEP sets out a long-term vision, provides high-level objectives and recommends clear and
coordinated approaches to achieve this vision. It includes a set of strategic orientations that
institutions and all partners will respect in the implementation of the strategies and action plans
that will be developed for the implementation of this policy.

The NEP aligns with the strategic axes of the economic reform of the Government of Mali (GoM),
aiming to achieve accelerated growth with the participation of the private sector. This reform is
based on:

a) the disengagement of the State from productive activities and the privatization of public
enterprises

b) the improvement of the business environment

¢) the modernization of administrative procedures in the public sector

d) and the implementation places new legislation and regulatory frameworks in the
sectors, which aim to create favourable conditions for private sector participation.

The GoM, through energy policy, aims to:

1. make energy available to the populations of the country in sufficient quantity, quality
and at the lowest cost;

2. contribute to the sustainable development of the country and the reduction of poverty
through the provision of affordable energy services to the greatest number of the
population, in order to promote socio-economic activities, such as industry, commerce,
crafts, tourism, services, agriculture, mining, livestock, fishing, education and health;

3. increase the energy supply through the development of the country's energy resources
and in particular renewable energies (EnR), while resorting to both public and private
financing;

4. ensure, on the basis of a principle of social justice, access to electricity for all Malians by
2036;

5. proceed with the extensions of interconnected networks, the development of
decentralized mini-grids and the dissemination of autonomous systems such as
photovoltaic solar kits;

6. develop medium/long term energy planning and;
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encourage the development of electricity production based on renewable energies and
promote energy efficiency.

Mali will consider the regional and international context, ensuring coherence between Mali's
energy policy and sub-regional, regional and international energy policies and strategies in terms
of energy, sustainable development, climate change, energy efficiency and renewable energy.
Also, the active participation in the ECOWAS electricity market is necessary.

The specific objectives of the NEP are as follows:

meet the country's energy needs in quality, quantity and at lower cost;

ensure the sustainability of energy production, supply and consumption in order to
prevent damage to the environment and habitats.

ensure the energy transition by replacing more polluting sources of supply with less
polluting sources;

diversify the energy mix through the valorisation of national energy resources (solar,
biomass, hydroelectricity). The Government of Mali (GoM) envisages an ambitious, but
realistic objective of at least 25% renewable energies (excluding medium and large
hydro) in the energy mix by 2036. This objective reaches 70% including medium and
large hydroelectricity;

create an enabling environment for increased private sector participation in energy
supply and the provision of energy services;

encourage more rational and efficient use of energy in public institutions and among
industrial and domestic end users;

strengthen institutional, organizational and human capacities in terms of policy,
management, implementation, monitoring and control of the energy sector.

Some key indicators are presented in the table below:

Table 2. Mali Energy country indicators

Mali NEP - DBJECTIVES  Key indicators 2020 2025 2030 2036
Acceleration of the pace  National electricity access rate a0% 90%
of electrification Urban access rate to electricity 96% 100%
Rate of rural access to electricity (connections to 20% 30%
the network or mini grid)
Rural access rate to electricity - including stand- 100%
alone systems
Access to electricity in schools, health centres and 100%
administrative offices
Technical loss rate 10% 10% 10% 10%
Non-technical loss rate 10% 1% a% 3%
Strengthening security Share of hydrocarbons in the national energy 30% 38%

of hydrocarbon supply ~ balance (% of final consumption) - (objectives

aligned with the objectives of the ECREEE and the

trends planned by the [EA)

Creation of a larger national security stock of BIRD7 Ga000
hydrocarbons in order to strengthen security of

supply and increase energy security (m®)

Increase in the share of % (excluding medium and large hydroelectricity) 10% 14% 19% 7%
renewable energy inthe o (including medium and large hydropower) 30% 59% 64% 10%
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energy  mix by Increase in the production of electricity from 8% 0% 3a% 40%
promating national renewable sources (solar, bioenergy, small
ENErgy resources hydroelectricity) in mini grids

Bioethanol share in gasoline consumption - % a% 10%

Biodiesel share in diesel consumption 1% %
Reduction of biomass in  Share of biomass in the country's overall energy 10% a0%
final consumption balance (% of final consumption)

% of charcoal production using improved 2% 4% 80% 100%

carbonization techniques (yield > 25%)
Share of households using improved stoves for 10% 80% 90% 100%
cooking with traditional fuels (in %)
Use of modern cooking equipment and fuels (LPG, 34% 44% 62% 82%
briquettes, bingas) (% of the total population)

Gender % of women business leaders in the energy field 10% 12% 20% 20%

% of women in decision-making positions in the 10% 20% 30% al%
energy sector

The Government of Mali reserves a high priority for the development of the country's energy
potential in general, and Renewable Energy. The Government of Mali plans to promote high-
capacity electricity production units based on renewable energies, with a focus on solar PV, as
well as the promotion of off-grid renewable energy systems. The promotion of renewable energy
will rely on strong involvement of private sector players.

Given the importance of renewable energy for sustainable energy development in Mali, a
National Strategy document for the Development of Renewable Energy has been developed. This
document presents the short- and medium-term steps towards the long-term goals and
objectives presented in the National Energy Policy (NEP). Below the Strategy, annual action plans
for the implementation of the sub-sector belonging to the stakeholders concerned must be
developed.

In addition to the National Renewable Energy Strategy document, the National Energy Efficiency
Development Strategy (SNEE) has been developed. This document presents the short- and
medium-term steps to achieve the long-term objectives of the NEP. The NEP aims to adopt an
appropriate regulatory and normative framework for the control and rational use of energy, to
establish economic incentives for energy efficiency, as well as guidelines for overconsumption
and waste.

The ministry in charge of energy manages the implementation and monitoring of the NEP
through the National Energy Directorate (NED), by creating and leading appropriate consultation
frameworks. The National Energy Directorate is responsible for developing and monitoring the
elements of the NEP and preparing the annual NEP report which assesses progress in relation to
electricity production and the population's access to energy. and the active involvement of the
private sector in the Energy sector.

2.3.2. Next future challenges
The main challenges of the sector targeted are:

e strong growth in energy demand;
e the costly subsidy of the sector by the State;
e the heavy dependence on oil imports;
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e thedifficulties in mobilizing the financing necessary for making investments in the sector
(including research and development activities) in order to ensure its best development;

e high electricity prices in relation to the paying capacity of consumers.

e instability in the north of the country since 2012 as a constraint for the development of
projects in this region of the country;

e inadequate coordination and information sharing between different projects,
government agencies, the private sector and civil society organisations involved in the
energy sector.

2.3.3. Barriers

i. Energy efficiency

The main obstacles to energy efficiency in Mali consist of a lack of national structure in charge
of the energy efficiency programmes, as well as the absence of a law and regulation on Energy
Efficiency (EE). This results in a lack of awareness creation, information and training on EE for
technical and commercial actors (architects, engineers, craftsmen, equipment suppliers), as well
as a lack of local expertise for carrying out energy audits. This situation is reflected, among other
things, in the massive use of energy-intensive equipment due to the poor quality of certain
technologies used for the production of electricity reduces their lifespan, and more specifically
their technical output performances.

ii. Specific barriers inherent to the different energy subsectors are:
Electricity

e Asignificant increase in demand (historically, demand increases on average by 10% per
year);

o the low efficiency of the EDM-SA electrical system with electrical energy losses which
can reach 22.5%, including approximately 10% technical losses;

e the strong cash flow tension of the sole buyer of electricity, the company EDM-SA, to
meet its obligations of continuity of the public electricity service, linked in part to the
sale of electricity below cost of production

Hydrocarbons

e Mali imports 100% of its consumption, which therefore makes it highly sensitive to
changes in hydrocarbon prices on the international market, as well as to the stability of
neighbouring countries.

e low national storage capacity (~55,000 m* of storage capacity, equivalent to ~17 days of
reserve compared to annual consumption).

Renewable Energies

e Mali has considerable but underexploited potential for energy production from
renewable resources (bioenergy, solar, wind, hydro);

e the weak involvement of EDM-SA and the private sector in the development of
renewable energies (solar);

e the absence of a global incentive mechanism for the production of electricity from
renewable energy sources, except for tax and customs exemptions (VAT suspension for
the importation of equipment);
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iii. Additional barriers are:

e lack of monitoring of production and integration objectives for biofuels and non-
application of standards for bioethanol and biodiesel (given the too low level of
application and use).

e Economic and Financial barriers due to lack on financial institutions to support the
energy sector;

e lack of suitable financial support from government national budget;

e Effect of climate change on the potential of hydroelectric resources;

e Lack of technical capacities building and awareness creation;

e The lack of suitable energy modelling tools and the relevant professional to handle the
energy system;

e lack of gender balance in the policy and decision-making bodies remain constraints to
the sustainable development of the energy sector;

e |Institutional barriers due to the diversification of in the responsibilities of the energy
programmes, limiting who is really responsible for what to deliver suitable
implementation results.

2.3.4. Opportunities
There is growing opportunities due to the growing population and the increasing need for
energy. Moreover, the increasing interests of women in the energy sector is to be encouraged.

The discovery of petroleum and other new minerals are some great opportunities for a
prospective development of the country, and therefore the need for more energy.

More importantly, there are some great opportunities for energy. Solar radiation in the country
is well distributed over the national territory with an estimated 5-7 kWh/m2/day and a daily sun
lighting duration of 7-10 hours. The country's solar radiation is stronger in the desert areas of
the Northern part of the country),

The theoretical hydropower potential for Mali is estimated to be 2187 MW), out of which less
than 900 MW are developed.

There are potential opportunities of for the Development of green hydrogen following the
discovery of the hydrogen potential in some areas of the country. The development of this sector
could place Mali at the forefront of the green hydrogen industry, offering a sustainable and clean
energy production for the country.

Mali is committed to energy transition on decarbonization, and as lank lock country, the
development of its available clean energy technologies is a great opportunity for the country.
Moreover, there is need to update some of the energy policies

2.3.4.1. Strategies
The NEP aligns with the strategic axes of the economic reform of the Government of Mali (The
Strategic Framework for the Fight Against Poverty, as well as the Strategic Framework for
Economic Recovery and Sustainable Development 2019-2023), aiming to achieve an accelerated
growth with private sector participation. This reform is based on:

a) the disengagement of the State from productive activities and the privatization of public
enterprises
b) the improvement of the business environment
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¢) the modernization of administrative procedures in the public sector
d) and the implementation establishment of new legislative and regulatory frameworks in
the sectors, which aim to create favourable conditions for private sector participation.

Thus, the National Energy Policy (NEP) is essentially focused on:

¢ liberalization, disengagement of the State from operational activities.

e The NEP calls for an unprecedented level of investment in future energy systems from
the private sector. This requires new strategies to facilitate private sector engagement
and participation. A political and regulatory framework as well as transparent and
stable administrative procedures are essential to guarantee the involvement of
international private individuals and local companies;

e a programmatic and participatory approach, aiming to involve all stakeholders,
particularly promoters and beneficiaries, from the design of projects and programs to
the operation of works and equipment;

e competitiveness, where the aim is to make the price of energy accessible to the
greatest number of consumers, while preserving a reasonable profitability threshold
for energy service providers, and;

e decentralization, through the Government's desire to make Territorial Communities
responsible for managing the socio-economic development of their respective
territorial districts, all opportunities must be seized to decentralize energy services,
while guaranteeing respect for cultural and territorial diversity, management
participatory through the creation and management of preserving national unity and
integrity. This involves appropriate transfers of skills and resources.

e transversal coherence, in order to establish harmonious relationships on the one hand,
between the energy sector and other sectors of use of energy services in the country
and on the other hand, between the different sub-sectors of the 'energy.

The NEP is a tool allowing:

e to improve the correlation between energy supply and demand and reduce disparities
between on-grid and off-grid areas served;

e to promote synergy between the activities of the main stakeholders in the energy sector
and to effectively guide the interventions of public, para-public and private stakeholders
in the energy sector to promote the rapid, balanced and sustainable development of the
country.

e Akey principle underpinning the implementation of the NEP is the need to ensure strong
national ownership and take steps to strengthen local businesses and experts in
achieving the sector vision.

The NEP plans to establish an appropriate regulatory and normative framework for the control
and rational use of energy, to establish economic incentives for energy efficiency, as well as
guidelines for overconsumption and waste. The use of energy efficient equipment will become
compulsory in projects financed by the State (social housing, community centres, health centres,
schools, public lighting) given their role as an example for the sector. At the same time, the
energy audit of large consumer establishments in Mali will be imposed and the Government will
design courses at school level to better train the consumers of tomorrow.
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2.3.4.2. Regional and International Integration
Regional energy integration is essential for the development of the sector and the
implementation of the NEP. This integration is complementary to the development of national
energy resources and includes active participation in the ECOWAS electricity market, given that
regional electricity exchanges are expected to significantly reduce the average cost of energy and
energy intensity. carbon from the network.

Mali is evolving in a regional and international context, which implies that the NEP and its
implementation strategies are consistent with regional policies and strategies for sustainable
development and climate change, as well as renewable energy strategies. and energy efficiency:

e A Community Energy Policy of the West African Economic and Monetary Union
(UEMOA), which includes the following objectives: i) guarantee the security of the
Union's energy suppliesii) develop and ensure optimal management of resources energy
resources of the Union by systematizing the interconnection of electricity networks iii)
promoting renewable energies iv) developing and improving access to energy services
for rural populations in the Union v) and contributing to the preservation of the
environment.

e the ECOWAS Energy Policy;

e the regional renewable energy policy and the regional energy efficiency policy, initiated
by ECOWAS in the 15 member countries and consisting of a Technical Assistance mission
for the development of National Action Plans for Renewable Energy (PANER) and
National Action Plans for Energy Efficiency (PANEE);

e the Regional Hydrogen policy.

2.3.4.3. Gender
Gender must be integrated into energy planning processes. Both Mali and Nigeria adopted the
ECOWAS Draft Policy for Gender Integration in Access to Energy (ECOWAS, 2015). The ECOWAS
Centre for Renewable Energy and Energy Efficiency (ECREEE) and the ECOWAS Department of
Social and Gender Affairs have formulated this policy for the integration of gender in access to
energy, to encourage Member States to implement actions eliminating all forms of inequality in
energy production and consumption in the ECOWAS region.

2.3.4.4. Legal and regulatory framework
The existence of a clear legal and regulatory framework for the sector plays a fundamental role
in strengthening investor confidence to attract private sector operators. Strengthening the legal
and regulatory framework to align it with the PEN involves revising the legislation in force (Order
No. 00-019/P-RM of March 15, 2000, and Order No. 00-021/ P-RM of March 15, 2000) and the
establishment of new regulations, technical directives and standards. This includes the adoption
of new provisions specific to the promotion of renewable energy and energy efficiency.

2.4. Niger Basin in Nigeria
Nigeria, officially the Federal Republic of Nigeria, is a country in West Africa, situated between
the Sahel, to the North, and the Gulf of Guinea, to the South in the Atlantic Ocean. It covers an
area of 923,769 square kilometres and hosts more than 230 million inhabitants, which makes it
the most populous country in Africa, and the world's sixth-most populous country. The country
share borders with Niger (N), Chad (NE), Cameroon (E), and Benin (W). Its capital is the city of
Abuja (Fig. 4).
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The energy policy framework in Nigeria encompasses a comprehensive approach to managing

the country'

s diverse energy resources.
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Figure 4. Federal Republic of Nigeria map

The National Energy Policy (NEP), approved and enacted in 2022, serves as the cornerstone of
this framework, outlining a strategic vision for sustainable energy development. This policy aims

to ensure energy security, promote sustainable development, enhance energy efficiency, and
foster economic growth, among other objectives. The NEP is divided into multiple, interlinked
facets, each targeting specific energy commodities and resources, thus creating a cohesive and
integrated energy strategy.

Additionally, the Renewable Energy Master Plan (REMP), and the Power Sector Reform Act
provide further structure to the policy framework, promoting renewable energy development
and liberalising the electricity market. The National Gas Expansion Programme and the
Petroleum Industry Act also play critical roles in driving investment and sustainable practices
within the gas and oil sectors.

Together, these policies present opportunities for enhanced energy security, sustainable
development, and economic growth, while addressing challenges related to infrastructure,
regulatory consistency, and investment. The integrated nature of Nigeria's energy policy
framework ensures that various energy sources and technologies are developed in a coordinated
manner, supporting the overall goal of a stable, sustainable, and inclusive energy future for the

country.
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2.4.1. Energy Related Policies and Legal Framework

2.4.1.1. National Energy Policy
Nigeria’s National Energy Policy (NEP) as approved and enacted in 2022 provides a
comprehensive framework for the sustainable development and utilisation of Nigeria’s energy
resources. The policy seeks to achieve the following objectives:

e Ensuring development of the nation’s energy resources for the achievement of energy
security and an efficient energy delivery system with an optimal energy resource matrix
Guarantee increased contribution of energy activities to national income
Guarantee adequate, reliable and sustainable supply of energy at appropriate costs and
in an environmentally friendly manner, to the various sectors of the economy, for
national development.

® Accelerate the process of acquisition and diffusion of technology and managerial
expertise in the energy sector.

e Promoting indigenous participation in energy sector industries, for stability and self-
reliance.

® Promoting increased investments and development of the energy sector industries with
private sector leadership

e Ensuring a comprehensive, integrated and well-informed of the energy sector industries
with private sector leadership

e Fostering international co-operation in energy trade and project development in both
the African region and the world at large

e Successfully using the nation’s abundant energy resources to promote international
cooperation.

Promoting gender sensitivity and special attention to rural energy needs.
Promoting efficiency, conservation and carbon management best practices in the
nation’s energy supply chain.

There are 10 focus policy areas under the NEP, with various commodities and energy resources
under each policy as follows:

Petroleum Policy

e Crude Oil: Aims to maximise benefits from crude oil through enhanced exploration,
production, refining, and exportation. It supports the development of local refineries
and encourages value addition to crude oil products. The government seeks to
ensure energy security and maximise revenue from crude oil exports.

o Natural Gas: Places emphasis on the utilisation of natural gas for domestic
consumption, industrial use, and export. The policy aims to reduce gas flaring and
promote gas-to-power projects, ensuring that natural gas becomes a significant
energy source for electricity generation and industrial applications. Infrastructure
development for gas gathering, processing, and transportation is prioritised.

o Shale Hydrocarbon Resources: Encourages the exploration and development of
shale oil and gas resources to diversify the energy mix and ensure long-term energy
security.

Coal and Tar Sands/Bitumen Policy
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e Coal: Focuses on revitalising the coal industry to enhance power generation and
industrial use. It promotes local and foreign investment in coal mining, and the
development of clean coal technologies to minimise environmental impacts.

e Tar Sands/Bitumen: Aims to attract investment in tar sands extraction and
processing, with a focus on environmental sustainability. Development of tar sands
and bitumen is encouraged as alternative energy sources.

Nuclear Energy Policy

e Supports the development of nuclear energy for electricity generation, ensuring
adherence to safety, security, and environmental standards. The policy promotes
international cooperation and partnerships in nuclear technology and infrastructure
development.

Renewable Energy Policy

e Hydropower: Aims to harness Nigeria’s abundant water resources to increase
electricity generation capacity. Expansion of both large and small-scale hydropower
projects is a priority for the country.

e Solar: Encourages the utilisation of solar energy for electricity generation and
heating applications. It supports the development of solar power plants, solar home
systems, and solar thermal technologies.

e Wind: Promotes the development of wind energy in suitable locations across the
country. The policy aims to establish wind farms and integrate wind energy into the
national grid.

e Hydrogen and Other Renewables: Explores the potential of hydrogen as an energy
carrier and supports research and development in other renewable energy
technologies to diversify the energy mix.

Bioenergy Policy

e Biomass: Promotes the use of agricultural residues, animal waste, and other
biomass feedstocks for power generation and biofuel production. The development
of biomass resources for energy production is encouraged.

® Fuel-wood: Encourages the use of improved cookstoves and alternative cooking
fuels. Management of fuel-wood resources is critical to prevent deforestation and
promote sustainable use.

e Biofuel: Supports the production and use of biofuels, such as ethanol and biodiesel,
to reduce dependence on fossil fuels and promote environmental sustainability.

Electricity Policy

e Emphasises the liberalisation, deregulation, and privatisation of the power sector to
attract investment and enhance efficiency. It aims to ensure a reliable and affordable
electricity supply for all Nigerians, and focuses on improving the generation,
transmission, and distribution of electricity.

e Gives an objective of making electricity available, accessible, affordable and reliable
to 100% of the population by the year 2030, broadening energy options for
generating electricity, maximise access by Nigerians to the investment opportunities
in the electricity industry, and providing enabling environment for the local
assembling and manufacturing of electrical components within the country.
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Provides for a short-term strategy strengthening the institutional framework for the
operational and regulatory aspects of the electricity industry, establishing a cost
reflective tariff, reinforcing the current transmission network and providing
incentives to investors to ensure adequate returns on investment.

Provides for a medium-term strategy establishing and strengthening basic
engineering infrastructure for the local manufacture of power systems components,
ensuring a balanced electricity supply mix to meet set targets and establishing
commercial bankable agreements.

Provides for long-term strategy reviewing, improving and continuing the medium-
term strategies.

Policy on Energy Utilisation

Industry: Enhances energy efficiency in industrial processes to reduce energy
consumption and improve productivity. The policy promotes the adoption of energy-
efficient technologies and practices.

Agriculture: Encourages the use of energy in agricultural activities to improve
productivity and sustainability. The policy supports the use of renewable energy
sources for irrigation, processing, and storage.

Transport: Promotes energy-efficient transport systems, including the use of
alternative fuels and the development of public transportation. The policy aims to
reduce energy consumption and emissions in the transport sector.

Households and Commercial/Services: Supports efficient energy use in households
and commercial sectors through the adoption of energy-efficient appliances and
practices. The policy encourages the use of renewable energy sources for lighting,
cooking, and heating.

Energy Efficiency and Conservation Policy

Residential, Industrial, Transport, and Commercial/Services Sectors: Implements
measures to improve energy efficiency and conservation across all sectors. The
policy promotes energy audits, efficiency standards, and the adoption of energy-
saving technologies.

Energy Efficient Building Designs and Agriculture: Advocates for the adoption of
energy-efficient building designs and construction practices. In agriculture, the
policy supports the use of energy-efficient equipment and sustainable farming
practices.

Environment and Climate Change Policy

Integrates environmental considerations and climate change mitigation into energy
planning and development. The policy aims to minimise the environmental impacts
of energy production and use, promote clean energy technologies, and support
climate resilience.

Policy on Other Energy Issues

Funded by
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Research and Development: Encourages R&D in energy technologies to drive
innovation and improve energy efficiency. The policy supports collaboration
between government, industry, and academia.
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International Cooperation: Promotes bilateral, regional, and international
cooperation in energy development. The policy aims to leverage international
expertise and funding for energy projects.

Local Content and Manpower Development: Focuses on increasing local content in
the energy sector by developing local industries and enhancing the skills of the
workforce. The policy promotes training and capacity building to ensure a skilled
labour force.

Gender Issues: Addresses gender disparities in energy access and participation. The
policy aims to ensure that energy projects benefit all genders and promote gender
equality in the energy sector.

2.4.1.2. Renewable Energy Master Plan

Enshrined within Nigeria’s National Energy Master Plan of 2022, the Renewable Energy Master
Plan (REMP) denotes the policies, objectives and action plans of the various renewable energy
sources in Nigeria. Chapter 6 of the document lists the various focus areas such as hydropower,
solar energy, and wind energy among others, with the aim of increasing the contribution of
renewable energy to the national energy mix, and a target of 10% renewable energy generation
by 2025. The five focus areas of the REMP are detailed below:

Hydropower

Policies: The focus is on exploiting Nigeria's significant hydropower potential, both
large and small scale. The policies aim to encourage investment in hydropower
infrastructure, support capacity building in hydropower engineering, and promote
public-private partnerships. Additionally, there is emphasis on environmental
sustainability and the integration of hydropower into the national grid.

® Objectives: The primary objectives include increasing the share of hydropower in
Nigeria's energy mix; enhancing energy access, especially in rural and off-grid areas;
and contributing to the reduction of greenhouse gas emissions. The plan also seeks
to develop local expertise and manufacturing capabilities in the hydropower sector.

® Action Plan: Key actions include conducting feasibility studies for potential
hydropower sites, investing in infrastructure development, providing incentives and
support for private sector participation, and developing training programs to build
local capacity in hydropower technologies.

Solar Energy

e Policies: The government aims to support and accelerate the development of solar
energy projects across the country with policies including creating a favourable
regulatory environment, supporting research and development in solar
technologies, and integrating solar power into the national grid.

® Objectives: The goals are to expand the use of solar energy, particularly in off-grid
and rural areas, increase energy security by diversifying energy sources, and
promote sustainable development. Solar energy is also seen as a key component in
reducing reliance on fossil fuels.

® Action Plan: Actions include encouraging both domestic and foreign investment in
solar projects, establishing solar energy parks, supporting the development of a local
solar industry, and implementing training and capacity-building initiatives.

Wind Energy
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® Policies: The plan encourages the exploration and development of wind energy
resources. Policies focus on assessing the wind energy potential across the country,
facilitating technology transfer, and creating a conducive environment for private
sector investment.

o Objectives: The objectives are to diversify Nigeria's energy sources, increase the
share of wind energy in the national grid, and develop a domestic wind energy
industry.

e Action Plan: This includes mapping the wind potential in various regions, developing
pilot wind energy projects, providing incentives for wind energy investments, and
fostering partnerships for technology development and deployment.

Hydrogen Energy

e Policies: The government is promoting hydrogen as a future energy source through
policies that include supporting research and development in hydrogen production
and utilization technologies, developing necessary infrastructure, and increasing
public awareness of hydrogen's potential benefits.

e Objectives: The plan aims to establish hydrogen as a viable alternative energy
source, support the transition to a low-carbon economy, and reduce Nigeria's
dependence on traditional fossil fuels.

® Action Plan: The action plan includes investing in hydrogen production facilities,
building refuelling infrastructure, and creating partnerships for technology exchange
and development, particularly in areas such as hydrogen fuel cells and storage
technologies.

Other Renewable Energy Sources

e Policies: This covers other renewable energy sources such as geothermal, tidal, and
biomass energy. The policies are geared towards exploring and harnessing these
resources to further diversify the country's energy mix.

® Objectives: The main objectives are to explore and develop these alternative
renewable energy sources, enhance energy security, and support environmental
sustainability.

® Action Plan: The government plans to conduct research and feasibility studies,
encourage private sector involvement, and integrate these technologies into the
national energy framework.

2.4.1.3. Power Sector Reform Act

The Nigerian Electricity Act of 2023 repeals the Electricity and Power Sector Reform Act (PSRA)
of 2005 by increasing the liberalisation of Nigeria’s electricity generation, transmission, and
distribution at the national level, empowering states, companies and all individuals to generate,
transmit and distribute electricity. The Nigeria’s Electricity Act of 2023 has made provisions for
reforms which include: A strengthened and improved role of NERC, Support for private
investments, strengthening of off-grid solutions especially in rural areas which have high
population, Decentralization as states governments will be allowed to license and regulate
electricity within their jurisdictions, promote renewable energy and its integration to the grid.
The act aims to do the following:

a) De-Monopolisation of the power sector through enabling more actors to generate,
transmit and distribute electricity through the provision of licences. These licences are:
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i. Generation licences

ii. Transmission licences

iii. System operations licences

iv. Trading licences

v. Distribution and supply licences

b) Increase focus on the generation and utilisation of renewable energy and its
sustainability. This will be achieved by mandating the relevant licensees to meet
minimum generation obligations as the requirements to obtain their licences.

c) Strengthen the relevant regulatory bodies by enabling them to enforce compliance,
regulate tariffs, and effectively resolve disputes within the sector, and also provide the
delegation of regulatory authority to state regulators once they are constituted.

d) Increase rural electrification through the establishment of the Rural Electrification
Agency. The Agency is tasked with the responsibility of implementing rural electrification
initiatives and bridging the electricity gap in remote and marginalised communities.

e) Enable consumer rights and protections by enabling fair pricing, accurate billing, and
quality service delivery. The Act also streamlines the complaint resolution process and
provides an avenue for consumers to voice their grievances.

f) Promote the transparent setting of tariff regulations to ensure that they are reasonable,
cost-effective and based on efficient cost structures.

2.4.1.4. National Gas Expansion Programme

The Federal Government of Nigeria launched and inaugurated “The National Gas Expansion
Programme (NGEP)” in 2020 to make Compressed Natural Gas (CNG) the fuel of choice for
transportation and Liquid Petroleum Gas (LPG) the fuel of choice for cooking, captive power and
small industrial complexes. This was created through the provision of 250 billion Naira to help
stimulate investment in the gas value chain. The committee established is tasked to come up
with different strategies to reform and implement a market-based and cost-effective gas
distribution system.

2.4.1.5. Petroleum Industry Act

The Petroleum Industry Act (PIA) aims to overhaul the oil and gas sector within the country
through the provision of a legal, governance, regulatory and fiscal framework for the Nigerian
petroleum industry. The PIA redirects a portion of revenue from oil and gas to support
environmental sustainability and host community development, potentially paving the way for
funds to be allocated toward renewable energy initiatives. By fostering economic growth in host
communities, the act can indirectly create new markets for renewable energy projects and
microgrids in areas with limited or unreliable grid connections. Some oil companies are gradually
investing in renewable energy projects to diversify their portfolios, given the PIA’s
encouragement of environmental responsibility. This shift may lead to collaborative investments
in renewables, using capital from the oil sector to expand Nigeria’s renewable energy
infrastructure. In-depth, the main goals are:

a) Establishing new regulatory bodies such as the Nigerian Upstream Regulatory
Commission (NURC) and the Nigerian Midstream and Downstream Petroleum
Regulatory Authority (NMDPRA), to oversee different segments of the industry.

b) Enhancing transparency and accountability in the management of petroleum resources
by transforming the Nigerian National Petroleum Corporation (NNPC) to a commercial
entity.
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c) Introducing new fiscal regimes for oil and gas operations, including changes in royalties,
taxes, and production-sharing contracts to attract more foreign investment

d) Establishing the Host Communities Development Trust Fund which mandates oil
companies to contribute 3% of their operating expenses to benefit local communities
affected by oil exploration and production.

e) Strengthening environmental regulations to ensure sustainable development in the oil
and gas sector.

2.4.2. Next Future Challenges
I.  Transition to Renewable Energy and Decarbonization

o

o

Scaling Up Renewable Energy: poor investment and infrastructure
development, and technical challenges related to intermittent nature of
renewable energy are hindrances to achieving the goal of contributing to the
national energy mix (target of 10% by 2025).

Grid Integration and Stability: poor grid stability and reliability, particularly for
a system that is already under strain are critical challenges, especially as more
renewable energy sources are integrated into the grid.

. Energy Access and Equity

Universal Energy Access: Despite progress, ensuring universal access to reliable
and affordable electricity, especially in rural and underserved areas, remains a
significant challenge. The Rural Electrification Agency's initiatives will be crucial,
but funding, infrastructure, and local community engagement are critical
components that need continuous attention.

L. Economic and Financial Challenges

(@)

Sustainable Financing: operating in an unstable financial environment with
issues related to currency risk, interest rates, and investment security affects the
attractiveness and sustainability of investment in the energy sector, particularly
for large-scale projects.

Cost Reflective Tariffs: Implementing cost-reflective tariffs while maintaining
affordability for consumers is a critical balance that needs to be maintained. This
is critical for attracting investment and ensuring the financial viability of the
power sector.

V. Regulatory and Institutional Frameworks

o

Strengthening Regulatory Institutions: weak regulatory bodies and poor
capacity to enforce compliance, regulate tariffs, and handle disputes is a
challenge that needs to be addressed, as the energy sector becomes more
diversified and decentralised.

Policy Consistency and Clarity: Policy uncertainty deters investment and hinders
progress. Ensuring clear, consistent, and long-term policy frameworks that align
with national and international energy and climate goals is crucial.

V. Technological and Infrastructure Development
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o

Modernization of Infrastructure: Technical losses and poor grid resilience
affects the growing demand and integration of new energy sources.

Adoption of Advanced Technologies: Use of archaic energy sector technologies
can be resolved by embracing advanced technologies such as smart grids,
energy storage solutions, and clean energy technologies (like hydrogen and
carbon capture).
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2.4.3. Barriers
The policies as listed above bring about several barriers and challenges that may impede the
achievement of the expected targets. These are:

a) Regulatory and Policy Implementation Barriers:

Regulatory Complexity and Inconsistencies: The energy sector's regulatory
environment can be complex and inconsistent, causing uncertainty and discouraging
investment. For instance, overlapping regulations between federal and state
authorities can complicate compliance for companies.

Weak Enforcement and Compliance: There may be challenges in enforcing
regulations and ensuring compliance, particularly in environmental and safety
standards. This can lead to issues like persistent gas flaring or inadequate handling
of environmental impacts from energy projects.

b) Economic and Financial Barriers:

Funding and Investment Gaps: The high capital requirements for infrastructure
development, especially in renewable energy projects, can be a significant barrier.
Limited access to finance, coupled with high interest rates and perceived risks, can
deter private sector participation.

Currency and Exchange Rate Risks: Currency fluctuations and exchange rate
instability can increase the financial risk for investors, particularly for imported
technologies and equipment.

c) Technical and Infrastructure Barriers:

Inadequate Infrastructure: The lack of adequate infrastructure for energy
generation, transmission, and distribution, particularly in rural and remote areas, is
a major barrier. For example, underdeveloped gas infrastructure hinders the full
utilisation of natural gas resources.

Energy Storage and Grid Integration: Challenges in energy storage and the
integration of intermittent renewable energy sources like solar and wind into the
national grid can limit the expansion of these technologies.

d) Environmental and Social Barriers:

Environmental Concerns: The development of fossil fuels, including coal and tar
sands, poses significant environmental risks. Inadequate environmental safeguards
can lead to pollution, habitat destruction, and other adverse effects.

Social and Community Issues: Energy projects can face opposition from local
communities due to land use, environmental impacts, and insufficient community
benefits. The Host Communities Development Trust Fund aims to address some of
these issues, but effective implementation is crucial.

e) Capacity and Institutional Barriers:
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Capacity Building and Local Content Development: There is a need for skilled labour
and expertise in the energy sector, particularly in emerging technologies. The lack of
training and educational programs can limit local participation and content
development.

Institutional Weaknesses: Weaknesses in institutions responsible for energy
planning, regulation, and implementation can impede the effective delivery of policy
objectives.
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f) International and Market Barriers:
e Global Market Dynamics: Fluctuations in global energy markets, including oil prices
can impact Nigeria's energy sector, affecting revenue and investment flows.
e International Cooperation and Technology Transfer: While the policy promotes
international cooperation, barriers such as intellectual property rights and trade
restrictions can hinder the transfer of technology and expertise.

2.4.4. Opportunities

e Nigeria’s Energy Transition Plan (ETP) is a roadmap aiming to achieve net-zero emissions
by 2060 while addressing the country’s energy poverty and supporting economic
growth. This plan is critical for balancing Nigeria’s need to develop a robust energy
infrastructure with its international climate commitments under the Paris Agreement.
The ETP details pathways for significant low-carbon development of energy systems
across 5 key sectors: Power, Cooking, Transport, Industry, and Oil and Gas.

e Nigeria's National Energy Policy (NEP) and related frameworks present several
opportunities for the country's development. These policies bring about the opportunity
to enhance energy security and diversification by attracting investments in various
energy sectors, ensuring a more stable and reliable energy supply. The focus on
sustainable development not only reduces greenhouse gas emissions, but also creates
jobs within the green economy and promotes environmental sustainability.

e Encouraging private sector participation within the policy leads to economic growth,
driving technological advancements, and fostering innovation within the energy
industry. Improved energy access and equity, especially in rural areas, can enhance the
quality of life for many Nigerians and support local businesses and industries.

e The integration of environmental considerations and climate change mitigation into
energy planning through the Renewable Energy Master Plan helps reduce the country's
vulnerability to climate impacts and supports overall sustainability. Research and
development initiatives drive innovation and enhance collaboration between
government, industry, and academia.

e By liberalising the electricity market, the Power Sector Reform Act aims to increase
competition, improve service delivery, and attract further investments. Promoting
energy efficiency and conservation can lead to significant cost savings for consumers and
businesses, while encouraging sustainable practices.

e The Power Sector Reform Act aims to increase competition and improve service delivery
by allowing more actors to participate in electricity generation, transmission, and
distribution. Rural electrification initiatives improve access to electricity in remote areas,
supporting economic growth and development in these communities.

e The National Gas Expansion Programme stimulates investment in the gas sector,
promoting economic growth and development. Overall, these policies provide a
comprehensive framework for the sustainable development and utilisation of Nigeria's
energy resources, fostering economic growth and enhancing energy security and access
for all Nigerians.
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2.5. European Union

2.5.1. Energy Related Policies and Legal Framework
The European Union has enforced several laws and policies to promote the transition to a
sustainable energy system. These policies focus on enhancing energy efficiency, increasing the
share of renewable energy, and reducing greenhouse gas emissions. Here are some key energy-
related policies:

a) Directive (EU) 2018/2001 on the Promotion of the use of energy from renewable sources
(RED Il):

The Renewable Energy Directive (RED 1) is a cornerstone of the EU's energy policy, promoting
the use of energy from renewable sources. Adopted in 2018, this directive sets a binding target
of at least 32% renewable energy in the EU’s overall energy consumption by 2030. RED Il covers
all sectors, including electricity, heating, cooling, and transport, and promotes the integration of
renewables into the grid. It also introduces measures to simplify the permitting procedures for
renewable energy projects and requires Member States to develop detailed action plans to meet
these targets. Considering the REPowerEU plan, RED Il is currently being revised to further
increase the renewable energy target to 45%, reflecting the EU’s enhanced ambition for
decarbonization and energy security.

b) Directive (EU) 2012/27/EU on Energy Efficiency (EED):

The Energy Efficiency Directive (EED), revised as part of the Fit for 55 packages, aims to enhance
the EU's energy efficiency with a new binding target of 11.7% reduction in energy consumption
by 2030, compared to 2020 projections. This target reflects the EU's commitment to aligning
energy savings with its broader climate goals under the European Green Deal, particularly in
response to the need for reducing energy demand and increasing sustainability. The directive
requires member states to implement stronger measures across buildings, industry, and
transport, including renovating building stocks, upgrading industrial processes, and adopting
smarter technologies like energy-efficient heating and smart meters. These efforts focus on
curbing energy use, with the goal of cutting energy consumption by 1.5% annually between 2024
and 2030, emphasizing energy savings and improved efficiency throughout the economy to meet
the EU’s long-term climate-neutrality ambitions.

c) Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate Action:

The Regulation on the Governance of the Energy Union and Climate Action establishes a
framework to ensure that EU member states meet their energy and climate targets, particularly
those set for 2030. It requires each member state to submit National Energy and Climate Plans
(NECPs), detailing how they will achieve goals for renewable energy, energy efficiency, and
emissions reduction. The regulation also mandates regular reporting and progress monitoring,
ensuring alignment with the EU’s long-term objective of climate neutrality by 2050. In addition,
the regulation promotes transparency and stakeholder involvement, fostering public
participation in energy and climate planning. It encourages cooperation between member states
to address challenges collectively, ensuring that the EU's climate ambitions are met through a
coordinated and adaptive governance framework

d) Regulation (EU) 2019/943 on the Internal Market for Electricity:

This regulation aims to create a more integrated, competitive, and consumer-focused electricity
market across the EU. It promotes the free flow of electricity across borders, improves
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competition, and supports the integration of renewable energy sources. The regulation
enhances consumer rights by enabling easier access to real-time pricing and switching between
suppliers. It also incentivizes flexibility in the market, such as energy storage and grid balancing,
to accommodate renewable energy. Additionally, it works towards phasing out fossil fuel
subsidies and regulated prices, except for vulnerable consumers, fostering a more sustainable
and cost-effective energy market

e) European Climate Law (Regulation (EU) 2021/1119):

The European Climate Law embeds the EU’s commitment to achieving climate neutrality by 2050
into legally binding legislation. It establishes an interim target of reducing greenhouse gas
emissions by at least 55% by 2030, compared to 1990 levels. This regulation ensures that all new
EU policies align with these climate goals and requires regular progress reviews to keep member
states on track. It also introduces mechanisms for corrective actions if progress is insufficient,
promoting a coordinated approach to meet the EU's long-term climate neutrality objectives.

f) EU Emissions Trading System (EU ETS) (Directive 2003/87/EC):

The EU Emissions Trading System (EU ETS) is a fundamental policy tool for reducing greenhouse
gas emissions across the EU. It functions as a cap-and-trade system, where a cap is set on the
total emissions from high-emission sectors such as power generation, industry, and aviation.
Companies are allocated emission allowances, which they can trade, creating a financial
incentive to reduce emissions. Over time, the system has been strengthened, particularly under
the Fit for 55 packages, which accelerates the reduction of the emissions cap each year. The EU
ETS plays a critical role in driving the EU’s transition to a low-carbon economy by promoting cost-
effective emissions reductions.

g) The Fit for 55 Package (2021):

The Fit for 55 Package is a comprehensive set of legislative proposals aimed at aligning the EU's
climate policies with the goal of reducing greenhouse gas emissions by at least 55% by 2030,
compared to 1990 levels. It revises several existing laws, such as the EU Emissions Trading System
(EU ETS), and introduces new initiatives to address emissions across sectors like transport,
buildings, and energy. Key measures include strengthening carbon pricing, increasing the use of
renewable energy, and improving energy efficiency. The package also includes proposals such as
the Carbon Border Adjustment Mechanism (CBAM) to prevent carbon leakage by taxing carbon-
intensive imports. Overall, the Fit for 55 Package is central to achieving the EU's climate
neutrality goal by 2050.

h) REPowerEU Plan (2022):

The REPowerEU Plan is the European Union’s strategic response to the energy crisis triggered by
Russia’s invasion of Ukraine, aimed at reducing reliance on Russian fossil fuels and accelerating
the green energy transition. The plan focuses on three key areas: diversifying energy supplies,
boosting energy efficiency, and increasing the deployment of renewable energy. It sets ambitious
targets, including raising the share of renewables in the EU’s energy mix to 45% by 2030 and
simplifying the permitting process for renewable energy projects. Additionally, REPowerEU
promotes the development of green hydrogen, energy storage, and enhanced energy
infrastructure across Europe. The plan also emphasizes reducing overall energy demand through
behavioural changes and greater energy efficiency in buildings, industry, and transport,
contributing to the EU's long-term energy independence and climate goals.
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i) European Green Deal (2019):

The European Green Deal is the European Union’s comprehensive strategy to achieve climate
neutrality by 2050. It addresses a wide range of sectors, including energy, industry, agriculture,
and transport, with the goal of reducing greenhouse gas emissions while promoting economic
growth. The Green Deal sets intermediate targets, such as reducing emissions by at least 55% by
2030 and increasing the share of renewable energy. Key initiatives within the deal include the
Circular Economy Action Plan, promoting sustainable industry, and the Farm to Fork Strategy,
aimed at making agriculture more sustainable. The deal also emphasizes the Just Transition
Mechanism, ensuring that the transition to a green economy is fair and inclusive, particularly for
regions and workers heavily reliant on fossil fuels. Overall, the European Green Deal is a central
component of the EU’s efforts to combat climate change and foster a sustainable, resilient
economy.

j)  Regulation on Energy Market Integrity and Transparency (REMIT) (Regulation (EU) No
1227/2011):

This regulation was introduced to prevent market manipulation and insider trading in the
wholesale energy markets across the EU. Its aim is to ensure market integrity and transparent
pricing for electricity and gas, safeguarding both consumers and market participants. REMIT
requires market players to publicly disclose any insider information that could affect energy
prices, such as unexpected outages or changes in production capacity. Additionally, the
regulation mandates the reporting of wholesale energy transactions to the Agency for the
Cooperation of Energy Regulators (ACER), which monitors the market for suspicious activities.
REMIT plays a crucial role in ensuring that energy prices reflect true market conditions, fostering
fair competition and protecting consumers from manipulation and unfair practices in the energy
market.

k) Strategic Technologies for Europe Platform (STEP) — 2023 Proposal:

This proposal is a recent initiative aimed at boosting investment in critical technologies that are
vital for the EU's green and digital transitions. STEP focuses on key sectors such as renewable
energy, clean tech, hydrogen, and digital technologies, with the goal of reducing Europe's
dependency on external energy sources and enhancing its global competitiveness in green
industries. The platform provides a framework for mobilizing public and private investment,
supporting research and innovation, and accelerating the deployment of cutting-edge
technologies. By fostering partnerships between governments, industries, and financial
institutions, STEP aims to strengthen Europe’s leadership in sustainable technologies, drive
economic growth, and ensure a resilient, carbon-neutral future. This proposal is a key part of the
EU’s strategy to meet its climate neutrality targets while maintaining global leadership in clean
technology development.

I) European Hydrogen Strategy (2020):

The European Hydrogen Strategy outlines the EU’s ambitious plan to position hydrogen as a key
element in achieving climate neutrality by 2050. The strategy focuses on developing green
hydrogen produced from renewable energy sources, which is crucial for decarbonizing sectors
that are difficult to electrify, such as heavy industry, long-distance transport, and aviation. The
goal is to scale up hydrogen production, aiming to install 40 GW of electrolyser capacity by 2030,
which would enable the production of large volumes of renewable hydrogen. The strategy also
emphasizes building the necessary infrastructure, including hydrogen storage and distribution
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networks, and creating a functioning hydrogen market. Partnerships with neighbouring regions,
such as North Africa, are encouraged to import renewable hydrogen. Additionally, the European
Hydrogen Strategy supports research and innovation, fostering technological advancements that
can make hydrogen more competitive. By promoting hydrogen, the EU aims to reduce reliance
on fossil fuels, enhance energy security, and accelerate the transition to a sustainable, low-
carbon economy.

2.5.2. Next Future Challenges

The European Union faces several future challenges as it seeks to implement its energy-related
policies and achieve its ambitious climate goals. One of the most pressing challenges is the need
to significantly increase the share of renewable energy sources in its energy mix while ensuring
energy security. Although the EU has set a target of achieving at least 42.5% renewable energy
by 2030, the integration of these resources into the grid presents big challenges, particularly in
balancing intermittent sources like wind and solar energy. Another key challenge is the
decarbonization of industries that are traditionally reliant on fossil fuels, such as steel, cement,
and chemicals. This will require technological innovation, including the deployment of carbon
capture and storage (CCS) technologies, hydrogen-based solutions, and electrification.
Moreover, the EU must foster the development of renewable hydrogen infrastructure and
markets to support its transition to a hydrogen-based economy, which will play a vital role in
achieving climate neutrality.

Energy efficiency also remains a challenge, as the EU seeks to meet its energy efficiency target
of a 32.5% improvement by 2030. EU members must continue to invest in renovating buildings
and improving energy efficiency in transportation and industrial processes. The success of these
measures will depend on effective policy implementation and the ability to mobilize sufficient
financial resources.

Furthermore, the ongoing geopolitical landscape, particularly the EU's dependency on energy
imports from non-EU countries, poses a major challenge. The energy crisis following the Russian
invasion of Ukraine has highlighted the need for diversification of energy sources and supply
routes. To mitigate these risks, the EU must accelerate the development of domestic renewable
energy production and strengthen energy ties with other regions, such as Africa and the Middle
East.

2.5.3. Barriers
Several barriers could impede the EU's progress toward its energy and climate goals. Firstly,
regulatory fragmentation across EU Member States continues to be a significant obstacle.
Although there is an overarching EU energy framework, the implementation of policies often
differs from country to country, resulting in uneven progress. Some nations may lag in meeting
renewable energy and energy efficiency targets due to differing national priorities or slower
adoption of new technologies.

Another barrier is the high upfront costs of renewable energy projects and energy efficiency
measures. While renewable technologies are becoming more cost-competitive, the initial
investments required for infrastructure, such as wind farms, solar panels, and grid upgrades, can
be prohibitive, especially for countries with limited financial resources. This challenge is
compounded by the need for significant public and private sector financing to renovate
buildings, decarbonize industries, and support new technologies like hydrogen and CCS.
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Social and political resistance is another potential barrier. The transition to a low-carbon
economy may face pushbacks from industries and workers in sectors that rely heavily on fossil
fuels, such as coal mining, oil refining, and traditional manufacturing. This resistance could slow
the adoption of clean energy technologies and create political friction, particularly in regions
where fossil fuel industries are major employers. Ensuring a just transition that provides support
and retraining for workers in these sectors is essential for minimizing social disruption. Moreover,
technological barriers remain, particularly in energy storage and grid integration. The variability
of renewable energy sources, such as wind and solar, require significant improvements in energy
storage solutions and grid infrastructure to ensure a reliable energy supply. Current storage
technologies, like batteries, are not yet scalable enough to manage the large volumes of
intermittent renewable energy expected in the coming decades.

2.5.4. Opportunities
Despite these challenges and barriers, there are significant opportunities for the European Union
to accelerate its energy transition and position itself as a global leader in clean energy. One of
the most promising opportunities lies in the development of a green hydrogen economy.
Hydrogen, particularly when produced from renewable sources, has the potential to decarbonize
sectors that are difficult to electrify, such as heavy industry and long-distance transport. The EU's
"Hydrogen Strategy" and investments in hydrogen infrastructure represent a significant step
toward realizing this potential.

Another opportunity is the continued expansion of offshore wind energy. Europe already leads
the world in offshore wind capacity, and the EU’s 2030 goals include substantial further
expansion. Offshore wind offers large-scale, stable energy production that can complement the
intermittent nature of onshore wind and solar power.

The EU’s commitment to the circular economy also presents an opportunity to align energy
efficiency with sustainability goals. By reducing waste, reusing materials, and improving resource
efficiency, the EU can lower energy consumption while driving economic growth. This is
particularly relevant in the construction sector, where energy-efficient building materials and
practices can significantly reduce the carbon footprint of new and existing structures.

Additionally, the digitalization of the energy system presents a transformative opportunity. The
use of smart grids, digital monitoring, and artificial intelligence (Al) can optimize energy
consumption, improve grid resilience, and enable better integration of renewable energy
sources. Digital technologies can also facilitate demand-side management, allowing consumers
to adjust their energy use based on supply conditions, reducing strain on the grid and lowering
costs.

Lastly, the EU's leadership in international climate diplomacy creates opportunities for
partnerships and global cooperation. The EU can leverage its experience in renewable energy
and climate policy to foster collaborations with other regions, such as Africa, Latin America, and
Asia, to support global decarbonization efforts. By exporting clean energy technologies and
expertise, the EU can strengthen its global influence while contributing to worldwide efforts to
combat climate change.

In conclusion, while the European Union faces several challenges in its energy transition,
including regulatory fragmentation, technological limitations, and social resistance, there are
numerous opportunities to accelerate progress. By capitalizing on advancements in hydrogen
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technology, offshore wind, digitalization, and international collaboration, the EU can continue to
lead the world in the transition toward a sustainable, low-carbon energy future.
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3. Comparative Analysis

In this section the summary and the comparison of the previous chapter analysis will be provided
to point out main differences in energy legislation and policy framework and to point where
could we find lessons to be learned and the recommendations for the support of the future
policy development in order to support energy transition to carbon neutrality.

3.1. EU versus African Countries’ Energy Legislation and Policy Framework

The African countries listed in this report showed, in common, to have strong legal framework
that addresses direct or indirectly the switch to renewable sources of energy, in one side, while
framing rules for the exploitation, trade and use of fossil fuels, in the other side. In fact, all
countries have policies, laws, regulations, decrees, acts and strategies covering fossil fuels,
energy renewable sources, energy efficiency as well as legal instruments guiding the public-
private partnership in the energy sector. However, only Mozambique has a specific Energy
Transition Strategy that defines its roadmap towards net-zero emissions and SDG7.

All countries have challenges such as ability to invest in the energy sector and addressing both
developmental goals and energy transition targets, switching from traditional fossil fuels-based
to renewable energy sources reliant energy sector, sound and strong R&D, energy efficiency in
the demand-side sector, climate change impacts, heavily state-subsidised energy sector, among
other challenges.

Some of the challenges are also viewed as barriers towards sustainable energy along with
Economic and Financial limitations, technical and infra-structural capacity (with emphasis on
energy storage infrastructure and grid integration needs), institutional limited capacity,
restrictions in global and domestic markets as well as ineffective technology transfer.

The main opportunities identified are related to the fact that most of the African economies can
be regarded as growing economies and the legislative atmosphere is, in most cases, flexible to
allow adaptations and improvements of the policies and legal framework. In addition, almost all
African countries are well endowed with renewable sources of energy and as well as suppressed
demand and a growing industrial sector, offering a huge market potential for the near future.

3.1.1. Lessons to be learned
This subsection is drawing conclusion from the previously summarised main challenges and
barriers as lessons where improvements in energy legislation can be made. The analysis is
organized by the countries and topics analysed in the previous chapters.

3.1.1.1. Energy Transition and Renewable Energy Integration
Mozambique, Morocco, Mali, and Nigeria are all in various stages of energy transition, seeking
to reduce reliance on fossil fuels and increase their renewable energy share. Indeed, these
countries present the following stages in their roadmap towards sustainable energy status:

e Mozambique is focusing on balancing its significant natural gas reserves with a shift
toward renewable energy but faces challenges in attracting private sector participation
and financing for renewable projects.

e Morocco is a leader in renewable energy investments (especially solar and wind) but still
faces issues with the intermittency of these sources and the need for energy storage
solutions.
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e Mali has abundant renewable resources (solar, wind, bioenergy) but is under-exploiting
these due to weak policy frameworks and a lack of incentives for private sector
involvement.

e Nigeria is striving to scale up renewable energy but faces challenges in grid stability,
infrastructure, and funding for renewable projects. It also struggles with the technical
issues of integrating intermittent renewables like wind and solar into an already strained
grid.

e European Union faces similar challenges but in a more advanced context. The EU aims
to increase the share of renewables to 42.5% by 2030, but integration remains a key
issue, especially managing the intermittency of wind and solar energy. The transition is
not only about increasing renewable energy but also decarbonizing energy-intensive
industries such as steel, cement, and chemicals, which require innovation in carbon
capture and storage (CCS) technologies, electrification, and hydrogen-based solutions.
The EU’s challenge is also about balancing energy security with the transition, given its
dependency on energy imports and the need for diversification of energy sources,
especially following the geopolitical tensions related to the Russian invasion of Ukraine.

Both sides, the African countries and the EU, are transitioning towards renewable energy, with
the EU facing more sophisticated technological challenges, particularly in what regards
decarbonizing industries and integrating large-scale renewable energy. Meanwhile, the African
nations are still focused in building infrastructure and overcoming barriers to attract private
investment in renewable energies, which share similar constraints such as the unavoidable
intermittency of renewable sources of energy.

3.1.1.2. Energy Access and Infrastructure Development

e Mozambique and Nigeria are focused on expanding electricity access, particularly in
rural areas, through mini-grids and national grid development and renewable energy
solutions. Mozambique has a specific goal of achieving universal access by 2050 through
programs like PROENERGIA, though financial and infrastructure challenges remain.

e Morocco has made significant strides in infrastructure, particularly in renewable energy,
but it still faces challenges related to modernizing its grid and integrating decentralized
energy solutions.

e Mali faces energy access issues compounded by high energy losses (above 20%) it and
the lack of efficient energy infrastructure. The challenge is further exacerbated by
instability in the northern regions and the need for better coordination among
stakeholders.

e In European Union infrastructure development is focused on modernizing electricity
grids to accommodate higher shares of renewables and integrating smart grids. Energy
efficiency is another key focus, with the EU aiming for a 32.5% improvement by 2030
through the renovation of buildings and improvements in industrial and transport
energy use. Moreover, energy security concerns drive efforts to diversify energy sources
and strengthen supply routes.

While African countries are still in the process of building and upgrading energy infrastructure to
improve access, the EU is primarily concerned with modernizing existing infrastructure to handle
higher renewable energy penetration and improving energy efficiency across sectors.
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3.1.1.3. Energy Efficiency and Technological Innovation

e Morocco is ahead of the curve in terms of promoting energy efficiency programs,
especially in the industrial and residential sectors, though it still struggles with low profit
in the renewable energy sector and the need for a stronger local industrial base.

e Mali, Mozambique, and Nigeria face significant challenges in energy efficiency due to
inefficient systems, high energy losses, and low access to modern energy, particularly in
rural areas. These countries need more investment in technology, skills, and regulatory
frameworks to improve energy efficiency and reduce wastage.

e The EU is working toward a 32.5% improvement in energy efficiency by 2030, with a
focus on the renovation of buildings, energy-efficient transport, and industrial processes.
Technological innovation, particularly in sectors like hydrogen, CCS, and electrification,
is crucial to meeting these goals.

The EU faces a more complex challenge in improving energy efficiency across advanced industrial
sectors and achieving deep decarbonization. In contrast, African nations are focused on
addressing basic energy efficiency issues within inefficient and underdeveloped energy systems,
requiring significant infrastructure investment and technological upgrades.

3.1.1.4. Financial and Investment Challenges
Mozambique, Morocco, Mali, and Nigeria all struggle with financing energy transition projects.
They need to attract both public and private investments for infrastructure, renewable energy
projects, and grid development.

e Mozambique faces difficulties mobilizing financial resources despite its abundant energy
resources.

e Morocco has a relatively strong framework for attracting investment, but the country
still requires more funds to reach its renewable energy and energy efficiency goals.

e Mali faces issues of financing, particularly for renewable energy and energy access
projects, which are compounded by the country’s instability.

e Nigeria faces challenges with securing investment due to currency risks, unstable
financial environments, and the high costs of energy projects.

e The EU needs to mobilize substantial funds to meet its renewable energy and energy
efficiency targets, as well as to decarbonize industrial sectors. It also must deal with the
financial impacts of energy import diversification and geopolitical instability, particularly
following the energy crisis caused by the Russian invasion of Ukraine.

All regions face significant financial challenges, but while African countries struggle with basic
infrastructure financing and attracting private sector investment, the EU must address larger-
scale investment in technological innovation and the decarbonization of high-emission
industries.

3.1.1.5. Geopolitical and External Energy Dependencies
e Nigeria and Mali are highly sensitive to global energy price fluctuations and external
geopolitical factors, particularly related to their dependence on energy imports (e.g.,
oil). Instability in neighbouring regions further exacerbates energy security risks.
e Morocco and Mozambique are less reliant on energy imports but still face challenges in
securing energy investments and technology from abroad, particularly for renewable
energy projects.
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e The EU faces a significant challenge in reducing its reliance on energy imports,
particularly after the Russian invasion of Ukraine. Diversification of energy supply routes,
development of domestic renewable energy production, and strategic partnerships with
regions like Africa are critical to ensuring energy security and reducing geopolitical risks.

While African countries are largely dependent on imports (especially oil) and face regional
instability, the EU is focused on reducing its dependence on external energy sources, particularly
from Russia, through renewable energy investments and new energy supply routes.

3.1.1.6. Summary

e Energy Transition: Both African countries and the EU are focused on increasing the share
of renewable energy, but the EU is dealing with more complex technological challenges,
including decarbonizing industries and integrating high levels of renewables. African
countries face challenges in building the necessary infrastructure and attracting
investment for their energy transitions.

e Energy Access and Infrastructure: While the EU is focused on upgrading existing
infrastructure to accommodate new energy technologies and improve efficiency, African
countries are still working to expand energy access, especially in rural and underserved
areas.

¢ Financial and Investment Needs: Financial mobilization is a challenge in both regions,
though the EU's investment needs are more related to large-scale technological
innovation and decarbonization of heavy industries, while African countries struggle to
secure financing for basic energy infrastructure and renewable energy projects.

e Geopolitical and Energy Security: The EU’s focus is on reducing reliance on external
energy imports, particularly after the crisis caused by Russia, while African countries are
more concerned with energy import dependence and regional instability.

In conclusion, the EU is grappling with advanced energy transition issues in an industrialized
context, while African countries face foundational challenges related to energy access,
infrastructure, and financing. Both regions must prioritize renewable energy, investment, and
infrastructure modernization to ensure sustainable energy futures. However, the EU's challenges
are more focused on technological innovation and energy security in a globalized geopolitical
context, while African countries are focused on building foundational energy systems and
attracting investment for long-term growth.

3.1.2. Recommendations based on barriers and opportunities
This subsection is drawing conclusion in a form of suggestions where the future improvements
in the energy legislation can be made. The analysis is organized by the countries and topics
analysed in the previous chapters.

a) Harmonizing Regulatory Frameworks:

African nations can look to the EU’s efforts in regulatory harmonization as a model to streamline
their own frameworks. In the EU, reducing regulatory fragmentation across member states has
helped create a unified energy market. By developing cohesive national policies that align with
regional energy goals (e.g., ECOWAS or SADC), African countries could reduce investor
uncertainty and improve the efficiency of project approvals, especially in countries like Nigeria
and Mozambique where regulatory overlap is an issue. Specific recommendation per countries
is as follow:
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e Mali: Establish a central energy regulatory body to streamline oversight and eliminate
overlapping responsibilities, creating a single framework for renewable energy and
energy efficiency. Learning from the EU’s approach to a unified energy market, Mali
could simplify regulations for private investors, encouraging quicker project approval
processes.

e Nigeria: Harmonize federal and state regulations to minimize regulatory conflicts that
deter investors. Create an "Electricity Regulatory Coordination Office" to standardize
policies across states and eliminate inconsistencies in compliance requirements.

e Mozambique: Build on the existing regulatory body (ARENE) by creating a standardized
set of guidelines for renewable projects, which would reduce bureaucratic delays and
provide a clearer path for private sector involvement.

e Morocco: Its current focus on renewables can be enhanced by implementing a
centralized, digital platform for energy regulation, offering transparency and consistency
in regulatory processes across various renewable projects.

b) Expanding Financial Support and Incentives for Renewables:

The EU’s use of grants, tax incentives, and subsidies for renewable energy projects could inspire
similar support mechanisms in African countries. African governments might establish programs
that provide financing options, lower interest loans, or tax benefits for renewable energy
investments. These measures could significantly boost private sector interest and make high-
capital renewable projects (such as large-scale solar or wind) more viable in countries like Mali
and Mozambique. Specific recommendation per countries is as follow:

e Mali: Introduce tax exemptions or rebates for renewable energy projects, particularly in
rural electrification and biomass initiatives. Exploring low-interest loans in partnership
with development banks to stimulate renewable energy financing could be beneficial.

e Nigeria: Establish dedicated funding streams or "green banks" that support renewables,
especially solar and wind. Use of EU carbon pricing as a funding source, directing
proceeds towards renewable energy incentives.

e Mozambique: It could create a Renewable Energy Investment Fund, with subsidies
targeting solar, wind, and biomass projects. Collaborating with the EU’s Development
Fund could further support these financial incentives and lower capital costs for local
developers.

e Morocco: Expand the existing incentives for solar and wind projects to include grid-scale
storage solutions, ensuring reliable energy supply. Morocco could also develop
partnerships for concessional financing with EU institutions to provide favourable loan
terms.

c) Investing in Energy Storage and Grid Infrastructure:

EU legislation often includes strong incentives for energy storage and grid modernization,
enabling more stable integration of renewable energy. African nations could benefit from similar
policies that encourage investment in battery storage and other storage technologies, especially
to address intermittent solar and wind power. Policies to modernize and digitize grids in urban
and rural areas would also improve the reliability of energy access, especially for nations facing
frequent power shortages. Specific recommendation per countries is as follow:
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e Mali: Establish a policy mandating the inclusion of energy storage in new renewable
projects, with incentives for grid modernization in rural areas. Partnerships with EU
energy storage firms could bring advanced battery technology to remote areas.

e Nigeria: Introduce policies that incentivize battery manufacturing and grid
modernization, especially in regions with high solar potential. It could also create specific
targets for energy storage capacity alongside its renewable energy targets.

e Mozambique: Its policy could include mandates for energy storage in hydroelectric and
solar projects. Collaborating with EU technology providers, Mozambique could pilot
microgrid storage solutions to expand energy access in rural areas.

e Morocco: Implement legislation to support investments in grid integration technology
ensuring the stability of solar and wind power in the national grid.

d) Enhancing Energy Efficiency Standards:

The EU’s energy efficiency policies, which set standards for buildings, appliances, and industrial
processes, can serve as a blueprint for African countries. Introducing mandatory efficiency
standards and incentives for energy-efficient appliances would help reduce consumption and
costs. For instance, Mali could improve its efficiency by setting standards for equipment and
establishing an agency to enforce these regulations, like the EU’s approach in ensuring efficiency
across sectors. Specific recommendation per countries is as follow:

e Mali: Introduce minimum efficiency standards for appliances and buildings, along with
tax incentives for energy-efficient equipment. Establishing a "National Energy Efficiency
Agency" could support public awareness campaigns on efficiency, modelled after EU
programs.

e Nigeria: Mandate efficiency standards for commercial and residential buildings, focusing
on air conditioning and insulation to reduce energy intensity.

e Mozambique: Adopt EU-style energy labelling for consumer appliances and offer
subsidies for energy-efficient technologies, particularly solar water heaters and lighting,
which are widely used in rural communities.

e Morocco: Should expand on its energy efficiency framework by setting ambitious
standards for new buildings, requiring energy audits, and supporting retrofitting
projects. Emphasizing efficiency in public buildings could further reduce overall demand.

e) Supporting Public-Private Partnerships (PPPs):

The EU’s success with public-private partnerships in financing and developing renewable energy
infrastructure highlights a model that African countries could replicate. African governments
might create clear legislative frameworks to support PPPs, reducing financial risk and enhancing
technology transfer. For countries like Morocco and Nigeria, this could attract international
investors to large-scale solar, wind, or bioenergy projects, benefiting from both funding and
technical expertise. Specific recommendation per countries is as follow:

e Mali: Develop PPP-friendly legislation with transparent contracting processes, targeting
rural electrification through solar and biomass projects. Establishing an investment
"one-stop-shop" would also reduce the bureaucratic burden on investors.
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e Nigeria: Strengthen PPP frameworks to encourage private investment in grid
infrastructure, particularly in gas and solar projects. Nigeria could also offer government-
backed guarantees for PPP projects, mitigating investor risk.

e Mozambique: Encourage PPPs in the hydroelectric sector by allowing partial
government ownership in large projects. Mozambique might offer co-financing options
in partnership with the EU to attract foreign direct investment.

e Morocco: Create specific PPP initiatives for wind and solar manufacturing, enabling local
production of components. By partnering with EU companies, Morocco could establish
technology transfer arrangements that would benefit its local industry.

f) Environmental Safeguards and Social Programs for Local Communities:

The EU’s commitment to environmental impact assessments and “just transition” policies that
support workers and communities affected by the shift to renewables offers a valuable lesson.
African nations could adopt similar legislation that requires environmental protections and
community benefits for energy projects. For example, Nigeria and Mozambique could establish
funds or programs to provide retraining for workers from fossil fuel sectors and ensure that local
communities benefit directly from new energy projects. Specific recommendation per countries
is as follow:

e Mali: Introduce legislation requiring energy projects to include local social benefits, such
as job creation and infrastructure development. Adopting environmental impact
assessments and regular community consultations would foster community support.

e Nigeria: Strengthen and enforce environmental regulations for oil and gas projects,
emphasizing transparency and local benefits. It could establish a dedicated fund to
support community development programs in project areas, ensuring direct benefits for
residents.

e Mozambique: It could introduce an environmental safeguard policy modelled after EU
standards, focusing on the protection of water resources in hydropower projects and the
sustainable development of solar energy.

e Morocco: Expand current social benefit programs in energy projects to include training
and job placements for locals in renewables, ensuring that new jobs created by energy
projects are accessible to residents.

g) Encouraging Smart Grid and Digital Energy Technologies:

EU policies strongly support digitalization in energy systems, such as through smart grids and
demand-side management technologies. African countries could similarly encourage digital
energy management, enabling more efficient energy distribution and real-time data monitoring.
Pilot programs that promote digital literacy and capacity-building for energy sector workers
would also help in deploying these technologies effectively in both urban and rural settings.
Specific recommendation per countries is as follow:

e Mali: Establish pilot programs for smart meters and digital energy tracking in urban
areas, enabling demand-side management and improving billing transparency. EU
companies could partner with Mali to provide the technology and training needed.
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e Nigeria: Enact policies to promote digital grid integration, particularly for solar and gas.
By incentivizing data-driven solutions for grid management, Nigeria could improve
energy efficiency and attract EU digital energy firms to assist in deployment.

e Mozambique: Provide smart grid framework in urban centres, with policies that
mandate real-time energy tracking and allow flexible pricing models, increasing grid
resilience and reliability.

e Morocco: Leading by adopting comprehensive smart grid legislation that includes
incentives for private firms to invest in advanced grid technology, supported by EU
funding and technology partnerships.

h) Strengthening Regional Energy Integration:

Just as the EU has developed interconnections across member states to optimize resource
sharing and energy costs, African nations could enhance their regional energy integration.
Strengthening partnerships with neighbouring countries through policies that support cross-
border electricity exchanges and regional projects would improve energy security and lower
costs, especially in West Africa through ECOWAS or Southern Africa through SADC. Specific
recommendation per countries is as follow:

e Mali: Support cross-border energy trade by harmonizing energy standards with
neighbouring countries. Mali could benefit from ECOWAS initiatives to streamline
electricity sharing and create joint energy projects, modelled after EU regional
integration.

e Nigeria: Invest in cross-border transmission lines to neighbouring countries, with
policies supporting energy trade agreements within West Africa. Nigeria could
collaborate with EU agencies on projects that increase the region’s energy security.

e Mozambique: Strengthen connections with the Southern African Power Pool (SAPP) and
pursue joint projects with neighbouring countries like South Africa, Zimbabwe, Tanzania.
Mozambique could mirror EU regional policies to enhance cooperation and increase
exports to nearby markets.

e Morocco: Establish policies to support energy exports to the EU, leveraging its proximity
to Europe. It could lead in building trans-Mediterranean partnerships to foster
renewable energy trade with Europe.

i) Promoting Gender Inclusivity in Energy Policies:

The EU’s inclusion of gender perspectives in energy policy planning demonstrates the
importance of an inclusive approach. African nations like Mali and Nigeria could follow this
example by ensuring gender representation in policy and decision-making roles, offering support
and training for women in energy-related technical fields, and creating incentives for women-
owned businesses in the energy sector. Specific recommendation per countries is as follow:

e Mali: Implement policies that support women’s participation in energy sector training
and leadership roles. Creating scholarships and training programs for women in energy,
especially in renewable technologies, would ensure diverse talent in the workforce.
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e Nigeria: Establish gender-specific targets for employment in renewable projects, with
subsidies for companies that support women-owned businesses. Nigeria could look to
the EU’s gender-inclusive policy frameworks to structure its own programs.

e Mozambique: Develop legislation that mandates female representation on energy
boards and decision-making bodies. Mozambique could benefit from EU-style incentives
that reward companies for achieving gender balance.

e Morocco: Expand its focus on gender equity by setting quotas for women in technical
and managerial roles within the energy sector. This could include incentives for training
programs aimed specifically at increasing women'’s participation in renewable energy
fields.

By adapting these elements from EU energy legislation, African countries (Mali, Nigeria,
Mozambique and Morocco) could advance their own energy transitions in a way that is
sustainable, inclusive, and aligned with EU best practices. Implementing these policies could
attract greater investment, improve energy access, and foster resilience in their energy systems,
accelerating the shift towards renewables and a greener economy.
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4. Conclusions

The comprehensive review of energy policies across Mozambique, Morocco, Mali, Nigeria, and
the EU illustrates both significant progress and ongoing challenges in the drive toward
sustainable energy transition within Africa. These challenges underscore the need for robust,
adaptive frameworks that support the expansion of renewable energy, investment in
infrastructure, and alignment with global sustainability goals. While the European Union has
established advanced regulatory and financial frameworks for its energy sector, African countries
stand to benefit from tailored adaptations of these models to overcome regional-specific
challenges, such as limited access to financing, energy storage deficits, and infrastructure
constraints.

One of the primary barriers for energy development in African countries is the significant capital
required to initiate and sustain renewable projects. Drawing from the EU’s use of structured
financial incentives, African nations can benefit from creating financing programs, including tax
incentives, subsidies, and grants aimed specifically at renewable projects. Establishing green
investment banks and fostering public-private partnerships (PPPs) would attract private sector
investment.

African countries face regulatory complexities that deter potential investors. Lessons from the
EU’s harmonized regulatory frameworks highlight the need for transparent, consistent policies
across sectors. Nigeria, for instance, could streamline federal and state-level regulations, making
it easier for investors to comply with policies, while Mozambique can build on its existing
structures by refining guidelines to reduce bureaucratic delays. A centralized regulatory body
focused on transparency and efficiency could significantly enhance investment attractiveness.

Energy storage and grid integration remain critical barriers, especially given the intermittent
nature of renewable sources like solar and wind. Adopting policies that incentivize energy
storage technologies and grid modernization could help manage supply-demand fluctuations.
The EU’s focus on smart grids and advanced storage solutions could serve as a model, especially
for countries like Mozambique, Morocco and Nigeria. By introducing regulatory mandates and
financial incentives for grid and storage investments, African countries could build resilient
energy systems to support large-scale renewable integration.

Energy efficiency is a key area where African countries, can make substantial improvements. By
implementing mandatory efficiency standards for buildings, appliances, and industries, African
governments could reduce overall energy demand and costs. The EU’s policies on energy
efficiency, which include labelling programs and appliance standards, offer a blueprint for African
nations to adopt similar regulations. Investment in R&D is crucial for advancing renewable
technologies and overcoming technical barriers to energy transition. The EU’s emphasis on
innovation through collaboration with research institutes and technology providers serves as an
excellent example. African countries could encourage local universities and research centres to
explore renewable technologies tailored to regional needs, such as solar PV suited for high-
temperature environments or affordable biomass solutions. Establishing technology incubators
and creating tax incentives for R&D would help cultivate a local innovation ecosystem.

The EU’s approach to gender inclusivity in the energy sector highlights the importance of creating
policies that ensure diverse participation. They could implement quotas and training programs
that encourage female representation in technical and managerial roles within the energy
industry. Empowering women through scholarships and targeted training programs would
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ensure the sector benefits from a more inclusive workforce, thereby enhancing local expertise
and fostering social equity. Implementing environmental safeguards and community
development programs within energy legislation is essential for gaining public support and
ensuring long-term sustainability. African nations can adopt EU-style regulations mandating
environmental impact assessments and community benefits from energy projects. For instance,
Mozambique could introduce policies requiring project developers to support local
infrastructure, such as schools or healthcare centres, thus fostering positive relationships with
affected communities and enhancing project resilience.

The EU’s success in creating an integrated energy market can inspire African regions to pursue
closer energy cooperation. By facilitating cross-border electricity trade, countries such as Nigeria
and Mozambique could optimize resource use and reduce costs. Partnerships within ECOWAS or
the SADC could drive regional energy projects and enable countries to share both resources and
infrastructure, improving energy security and lowering energy costs across borders. International
collaboration is key to accelerating Africa’s energy transition. By aligning with the EU on
technology transfer agreements and joint ventures, African countries could gain access to
advanced technologies and expertise. Programs modelled after EU initiatives for technology
sharing and training exchanges would benefit African countries, where solar and wind projects
could reach their full potential with the support of international partners.

In summary, African countries face both complex challenges and unique opportunities as they
strive to build sustainable, resilient energy systems. Learning from EU policy frameworks, African
nations can adopt and adapt strategies that foster investment, improve regulatory transparency,
and advance regional cooperation. Implementing these lessons will require tailored approaches
that respect regional contexts and resource capabilities. By fostering an enabling better policy
environment, investing in innovative solutions, building a skilled workforce, creating or
enhancing innovative financial instruments such as carbon credit and financial models, and
ensuring inclusive growth, African nations are well-positioned to lead the global shift towards
sustainable energy, benefiting both local communities and the environment.
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