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This ECOWAS Renewable Energy Policy was adopted by 
the 43rd Ordinary Session of the ECOWAS Authority of 
Heads of State and Government, which held in Abuja, 
Nigeria, from 17 to 18 July 2013. 

As the world accelerates towards a low carbon economy, 
we, in the ECOWAS region, are desirous of establishing a 
favourable environment for investments in clean, efficient 
and renewable energy technologies.  Indeed, despite the 
enormous renewable energy resources available in the 
region, such as hydro, solar, and wind, less than 30% 
of the population has access to electricity or the services 
it provides, with traditional biomass accounting for 
80% of the domestic energy needs of the population. 
Furthermore, about 60% of the community’s electricity 
generation capacity is based on fossil fuels.

That was why, in 2006, the ECOWAS/UEMOA White 
Paper on access to energy services for populations in 
rural and peri-urban areas recommended that at least 
20% of new investments in electricity generation should 
originate from locally available renewable resources, in 
order to achieve self-sufficiency, reduced vulnerability 
and sustainable environmental development. 

This policy on renewable energy aims at ensuring 
increased use of renewable energy sources such as solar, 
wind, small-scale hydro and bioenergy for grid electricity 
supply and for the provision of access to energy services 
in rural areas. The ECOWAS region has set a clear 
target to increase the share of renewable energy in the 
region’s overall electricity mix to 10% in 2020 and 19% 
in 2030. Including large hydro, the share would reach 
35% in 2020 and 48% in 2030. Around 25% of the rural 
ECOWAS population will be served by mini-grids and 
stand-alone systems by 2030. 

Foreword

The policy also aims to assist the ECOWAS Member 
States to develop appropriate regulatory frameworks 
for the promotion of renewable energy technologies 
and services, thus reinforcing regional integration in 
the renewable energy sector. The policy document is 
perfectly aligned with the broader strategic goals of 
ECOWAS Vision 2020. It will also contribute to the 
attainment of the objectives of the ECOWAS White 
Paper on Access to Energy. Finally, the policy represents 
a voluntary contribution of ECOWAS to the attainment 
of the targets of the United Nations Secretary-General’s 
Sustainable Energy For All (SE4ALL) Initiative in West 
Africa. In this regard, I call on ECOWAS Member States 
and partners to continue to provide their support in its 
implementation phase.

I wish to express appreciation to the European Union 
(Renewable Energy Cooperation Program (RECP) of the 
Africa–EU Energy Partnership with technical support 
from the Partnership Dialogue Facility of the EU 
Energy Initiative (EUEI-PDF) for their support in the 
development of this policy. We are also grateful to the 
United Nations Industrial Development Organisation 
(UNIDO), the Global Environment Facility (GEF), and 
the Governments of Austria and Spain. 

H.E Kadré Désiré OUEDRAOGO  

President of the ECOWAS Commission

Abuja, 3 February 2015
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Definitions

Coverage rate:  % of the population living in areas 
where the service is available

Access rate:  % of the considered population which is 
effectively connected to the considered 
service

Dispersion rate:  N° of electrified localities / total 
localities

Woodfuel:   Firewood and charcoal

RETScreen:  Excel-based clean energy project analysis 
software tool that helps decision makers 
to determine the technical and financial 
viability of potential renewable energy, 
energy efficiency and cogeneration 
projects

HOMER:  Computer model that simplifies the task 
of evaluating design options for both off-
grid and grid-connected power systems 
for remote, stand-alone and distributed 
generation (DG) applications
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Executive Summary

As the region is endowed with large potentials of re-
newable energy resources, and as renewable energy 
technologies are approaching grid parity in certain cir-
cumstances, the ECOWAS region stands today at the 
threshold of a new regional power supply concept based 
on large bulk power generation provided and distrib-
uted by the West African Power Pool (WAPP) and on a 
substantial contribution provided by renewable energy 
options financed by the private sector and private bank-
ing institutions. Furthermore, under the coordination 
of the ECOWAS Centre for Renewable Energy and 
Energy Efficiency (ECREEE) some ECOWAS Member 
States have already developed renewable energy policies 
and strategies and the EREP wishes to take advantages 
of these front-liners.  

The EREP takes into account the efforts already deployed 
by the WAPP through the emergence of a regional power 
market and by the PREDAS project in the CILSS coun-
tries, in particular:

n	For electric power: the goal is to cater for short-term 
current national power supply deficits with renew-
able energy options becoming part of a long-term 
perspective and to promote access in rural areas.

n	For wood energy: the focus will be on the technologi-
cal aspects having significant positive impacts on the 
woodlands (improved stoves and carbonisation) and 
on awareness creation.

n	For biofuels: the policy wishes to capitalise on the 
achievements of some countries (Mali, Ghana, 
Burkina Faso, and Senegal).

Added Value of a Regional Policy for 
Renewable Energy
A regional renewable energy policy creates added value 
and can complement or facilitate the adoption of nation-
al policies. It has the potential to: 

n	Encourage the adoption of national targets and ac-
tion plans which contribute to the achievement of 
the regional targets;  

n	Bring guidance for a harmonised framework at na-
tional level for the preparation of standard PPA, FIT, 
concession schemes etc. through a close collabora-
tion between ECREEE and the ECOWAS Regional 
Electricity Regulatory Authority (ERERA) ;

The purpose of the ECOWAS Re-
gional Renewable Energy Policy 
(EREP) is to ensure increased use of 
renewable energy sources such as so-
lar, wind, small-scale hydro and bio-
energy for grid electricity supply and 
for the provision of access to energy 
services in rural areas. The renew-
able energy technologies promoted 
by EREP will complement other 
important conventional sources for 
power production (e.g. large hydro 
and natural gas). The policy primar-
ily focuses on the electricity sector, 
but also considers some additional 
issues regarding the use of heat in 
the domestic energy sector and the 
potential production of biofuels. The 
gender-balanced policy aims also at 
promoting job creation and business 
development throughout the value 
chain of renewable energy technolo-
gies (e.g. manufacturing, installation 
and construction, operation and 
maintenance). 

 

Rationale for EREP
The EREP, in combination with the ECOWAS Energy 
Efficiency Policy (EEEP), responds to the severe energy 
crisis in the ECOWAS region. The countries face the 
challenges of energy poverty, energy security and climate 
change mitigation simultaneously. The situation is char-
acterised particularly by: 

n	A large volume of suppressed demand (7 to 10 TWh 
from 2006 to 2010)

n	A general poor access to electricity (40% in average, 
but for many countries less than 20%), a deficit that 
is even more pronounced in rural areas

n	 An unsustainable woodfuel supply that no longer 
meets the growing demand leading to an overexploi-
tation of the wood resources and, for some coun-
tries, to deforestation.
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n	Enable the harmonisation of tax and duty policies and 
common standards and regional quality labelling for 
equipment and systems as well as the certification of skills;

n	Create a credible pool of knowledge on renewable 
energy technologies and resources through ad-hoc 
institutions and capacity building networks by mutu-
alising the training know-how of the few specialised 
technical institutions in the region;

n	Promote a regional market for renewable energy in-
vestments, generation and equipment manufactur-
ing and job creation. 

Vision of the EREP
The vision of the EREP is to secure an increasing and 
comprehensive share of the Member States’ energy sup-
plies and services from timely, reliable, sufficient, least 
cost and affordable uses of renewable energy sources ena-
bling:

n	Universal access to electricity by 2030

n	A more sustainable and safe provision of domestic 
energy services for cooking thus achieving the objec-
tives of the White Paper for access to modern energy 
services by 2020. 

 
The EREP renewable energy pathway is fully complemen-
tary to the ECOWAS power supply strategy, and conven-
tional national supplies, both as a significant contribution 
to bulk power generation and as a prevailing contribution 
to universal energy access for rural areas.  Renewable en-
ergy can potentially become an engine for industrial devel-

opment and employment creation and lead the ECOWAS 
Member States on the more gender-balanced path to “the 
green economy”. The EREP will create strong links and 
synergies with the envisaged activities under the ECOW-
AS Energy Efficiency Policy (EEEP). 

Objectives 
1. To improve energy security and energy sustainabil-

ity 

2. To promote universal access to energy services

3. To provide solutions for domestic cooking energy

4. Create a favourable environment to attract private 
sector and using renewable energy as an engine for 
industrial development, fostering social and eco-
nomic development

5. Mainstreaming gender in renewable energy related 
issues in particular associated with women’s pro-
ductive roles 

6. To reduce the negative environmental externalities 
of the current energy system

7. To strengthen synergies with ECOWAS Energy Ef-
ficiency Policy (EEEP)

Targets 
Three groups of targets are set by the EREP: for grid-con-
nected renewable energy applications; for off-grid and 
stand-alone applications; and for ‘domestic renewable 
energy applications’: 

in MW installed capacity 2010 2020 2030

EREP renewable energy options in MW 0 2,425 7,606

EREP renewable energy options in % of peak load 0% 10% 19%

Total renewable energy penetration (incl. medium and large hydro) 32% 35% 48%

in GWh 2010 2020 2030

EREP renewable energy options – production in GWh 0 8,350 29,229

EREP renewable energy options - % of energy demand 0% 5% 12%

Total renewable energy production (incl. medium and large hydro) 26% 23% 31%

Table 1: Targets for grid connected renewable energy
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2010 2020 2030

Off-grid (mini-grids and stand-alone) share of rural population 
served from renewable energy in %

22% 25%

Table 2: Targets for off-grid applications

Table 3 : Target for Domestic applications and biofuels

2010 2020 2030

Biofuels (1st generation)
Ethanol as share of gasoline consumption
Biodiesel as share of Diesel and Fuel-Oil consumption 

5%

5%

15%

10%

Improved cook-stoves - % of population 11% 100% 100%

Efficient charcoal production share-% 60% 100%

Use of modern fuel alternatives for cooking (e.g. LPG) - % of 
population 17% 36% 41%

Solar water heater technologies for sanitary hot water and 
preheating of industrial process hot water: 

§	 Residential sector (new detached house price higher than 
€75,000)

§	 District health centres, maternities, school kitchen and 
boarding schools

§	 Agro-food industries (preheating of process water)

§	 Hotels for hot sanitary water

At least  1 
system 
installed

25%
10%
10%

At least  1 
system installed

50%
25%
25%

n	7% of the Renewable Energy equipment, by value, 
installed in 2020 is regionally manufactured. This 
proportion should reach 20% by 2030. 
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Members	
  States	
  having	
  a	
  NREP	
  

ECREEE

Members States	
  developing	
  a	
  NREP	
  

Members
states

Creat	
  e	
  a	
  legal	
  and institutional	
  regulatory	
  	
  
framework	
  	
  for	
  elaborating	
  and	
  
implementing	
  a	
  NREP
Carry	
  out	
  the	
  preliminary	
  activities	
  
-­‐ National	
  RE	
  assessment	
  
-­‐ Inclusive	
  	
  rural	
  energy	
  	
  plan
-­‐ National	
  grid	
  capacity	
  assessment

Participate	
  to	
  	
  CG	
  meetings

Develop	
  a	
  	
  renewable	
  	
  energy	
  policy	
  ,	
  a	
  
NREP	
  with	
  5	
  years	
  investment	
  plan,	
  incl	
  
financial	
  engineering	
  

Participate	
  and	
  contribute	
  to	
  the	
  capacity	
  
development	
  	
  regarding	
  	
  RE
-­‐ Policy	
  and	
  NREP	
  development	
  
-­‐ Entrepreneurial	
  skills
-­‐ Design,	
  implementation	
  and	
  maintenance	
  
skills

Develop	
  a	
  coherent RE	
  investment	
  plan	
  
Identify	
  the	
  different	
  financing	
  sources	
  ,
the	
  share	
  to	
  be	
  financed	
  by	
  the	
  private	
  
sector	
  and	
  the	
  financial gap	
  requiring	
  
additional	
  funding	
  	
  	
  

Develop	
  advocacy	
  and	
  awareness	
  
campaigns	
  	
  and	
  	
  contribute	
  and	
  consolidate	
  
the	
  overall	
  RE	
  knowledge	
  	
  data	
  bank	
  at	
  the	
  

Consulting group	
  
(CG)	
  	
  (to	
  be	
  defined)

EREP
1)	
  Preliminary	
   activities	
  

2)	
  Policy	
  harmonisation	
  

4)	
  Capacity	
   development

5)	
  Financing	
  EREP

6)	
  Knowledge	
  
management	
  and	
  
awareness

Develop	
  advocacy	
  and	
  awareness
campaigns	
  	
  and	
  	
  contribute	
  and	
  consolidate	
  
the	
  overall	
  RE	
  knowledge	
  	
  data	
  bank	
  at	
  the	
  
ECREEE's	
  regional	
  obsevatory	
  	
  for	
  RE	
  and	
  EE

Participate	
  and	
  contribute	
  to	
  the	
  capacity	
  
development	
  	
  regarding	
  	
  RE
-­‐ Policy	
  and	
  NREP	
  development	
  
-­‐ Entrepreneurial	
  skills
-­‐ Design,	
  implementation	
  and	
  maintenance	
  
skills

Develop	
  a	
  coherent	
  RE	
  investment	
  plan	
  
Identify	
  the	
  different	
  financing	
  sources	
  ,
the	
  share	
  to	
  be	
  financed	
  by	
  the	
  private	
  
sector	
  and	
  the	
  financial	
  gap	
  requiring	
  
additional	
  funding	
  	
  	
  

Participate	
  to	
  the	
  CG	
  meeting	
  

Revisit	
  and	
  complete	
  	
  existing	
  policy,	
  
strategy	
  and	
  action	
  plan	
  

3)	
  RE attractive	
  business
Securing	
  the	
  financial	
  profitability	
  of	
  the	
  
sector	
  through	
  a legal	
  and	
  regulatory	
  
framework	
  making	
  	
  RE	
  as	
  an	
  attractive	
  
business	
  for	
  private	
  investors	
  and	
  financing	
  
institutions

Securing	
  the	
  financial	
  profitability	
  of	
  the	
  
sector	
  through	
  a legal	
  and	
  regulatory	
  
framework	
  making	
  	
  RE	
  as	
  an	
  attractive	
  
business	
  for	
  private	
  investors	
  and	
  financing	
  
institutions

	
  
Figure 1 : Implementing the EREP and the NREPs

Implementation Strategy 
The implementation strategy is summarised in the fol-
lowing chart/diagram. 
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The policy will be implemented following the principle 
of subsidiarity; ECREEE will develop activities having an 
added value atthe regional level while at the same time 
the Member States will develop their National Renew-
able Energy Policy and Action Plan (NREP) if needed.

The EREP will be articulated around the following six ac-
tions:

n	Secure a coherent, efficient and flexible legal, institu-
tional and regulatory framework in order to develop 
consistency between the regional and the national 
renewable energy policies;

n	Each Member State has a National Renewable Ener-
gy Policy (NREP) with an associated implementation 
strategy and a five year rolling action plan;

n	Make renewable energy power and hardware produc-
tion an attractive business for private investors/en-
trepreneurs;

n	Capacity development for national officials, and re-
quired technicians to design, implement and operate 
renewable energy applications;

n	Financial Intermediation seeking a larger involve-
ment of the private industrial and banking sector 

n	Advocacy, Awareness and Knowledge Management 
through the ECREEE Regional Observatory for 
Renewable Energy and Energy Efficiency (ECOW-
REX). 

Monitoring of Policy Implementation
A monitoring structure will be established and moni-
tored by the ECREEE. The National Focal Institutions 
representing ECREEE at the Member States level will en-
sure the day to day communication between the regional 
and the national levels. 

Time Schedule 
The present policy was approved by the ECOWAS Ener-
gy Ministers on the occasion of the ECOWAS High Level 
Forum in Accra, Ghana, in October 2012. In 2013, the 
ECOWAS Council of Ministers, and the Authority of 
ECOWAS Heads of State and Government also adopted 
the regional policy document.

ECREEE will develop all necessary regional inputs to 

the NREPs development  to ensure the development of 
NREPs in the ECOWAS Member States.  ECREEE will 
also develop activities for donors’ pledges for the transpo-
sition of the EREP at national levels.  

Each Member State should have an updated NREP with 
a 5 years investment programme, latest by March 2014. 

Following the adoption of this policy document:

Year 1:

n	Member States establish according to their needs 
their national legal and institutional framework, 
identifying the national officials in charge of renew-
able energy planning.  

n	All necessary guides, curricula, training sessions are 
prepared and all available information distributed to 
the Member States through the NFIs. 

n	A Regional Conference launching the process is held 
in the region. This event will offer opportunities for 
back-to-back activities for training and/or business 
development. 

Year 2:

n	National Renewable Energy Policies are adopted by 
Member States with an associated implementation 
strategy and a five years rolling action plan and nec-
essary budgetary allocation.

n	According to the NREP and action plan, all coun-
tries will have mainstreamed renewable energies into 
their national institutional and regulatory frame-
works.
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Background Information

and Transmission of Electrical Energy and widely used in 
the region. In this sense, the policy shall be seen as com-
plementary to the  ECOWAS Revised Master Plan for 
the Generation and Transmission of Electrical Energy.

n	Bio-energy covering three different fields:

§	Woodfuels (firewood and charcoal) used for 
domestic cooking purposes and commercial 
applications (restaurants, breweries, potteries, 
blacksmith). Excess woodfuels resources could 
be used for power generation with other biomass 

§	By-products from crops production for power 
generation (stalks, straw, husks, shells, kernels 
etc.). These can serve as fuel for power genera-
tion when gathered together on an agro-industry 
site.  Power can also be generated through biogas 
production using industrial or urban waste, ma-
nure and dung (resource concentration at dair-
ies or slaughter houses or cattle and vegetable 
markets) 

§	Finally energy crops for power generation or sus-
tainable biofuels (e.g. Jatropha) offer some inter-
esting perspectives. This policy considers 2nd 
generation biofuels which do not compete with 
food crops for available land, and comply with 
the following minimum criteria: lifecycle GHG 
reductions, including land use change, and so-
cial standards. It is envisaged that ECOWAS will 
develop a separate policy on sustainable biofu-
els. 

n	Wind energy (on-grid and off-grid applications)

n	Solar: PV and CSP and solar thermal water heating.

n	The policy aims at creating synergies with other 
ECOWAS policies , and particularly the ECOWAS 
Energy Efficiency Policy (EEEP). The policy docu-
ment is the result of a consultative process with 
stakeholders in the ECOWAS region. Further tech-
nical details and analyses can be found in the annex 
and the baseline report.  

At the background of the severe energy crisis in the Eco-
nomic Community of West African States (ECOWAS), 
the15 Member States1 have expressed the need to main-
stream renewable energy and energy efficiency into their 
national policies. In this context, the countries have 
agreed on a stronger regional cooperation and integra-
tion to accelerate this process. The renewable energy and 
energy efficiency directives of the European Union have 
shown that regional integration can be an effective tool 
to catalyse necessary actions at the national level. As a 
consequence, the ECOWAS Member States created the 
ECOWAS Centre for Renewable Energy and Energy Ef-
ficiency (ECREEE) in 2010. 

As part of its mandate, the Centre has been leading the 
process of developing and implementing the ECOWAS 
Renewable Energy Policy (EREP) and the ECOWAS En-
ergy Efficiency Policy (EEEP). Both policy documents 
were adopted by the ECOWAS Energy Ministers during 
the ECOWAS High Level Energy Forum, which held 
from 29 to 31 October 2012 in Accra, Ghana. In 2013, 
the ECOWAS Council of Ministers, and the Author-
ity of ECOWAS Heads of State and Government also 
adopted the regional policy documents. The policy was 
prepared on the basis of a comprehensive baseline report 
on renewable energy in the ECOWAS region. 

Scope of the Document
Renewable resources include solar energy, wind, hydro, 
the heat of the earth (geothermal), plant materials and bi-
omass and organic wastes (bioenergy), waves, ocean cur-
rents, temperature differences in the oceans and the en-
ergy of the tides. Renewable energy technologies produce 
power, heat or mechanical energy by converting those 
resources either to electricity or to motive power. The fo-
cus of the EREP lies in commercially viable and mature 
renewable energy technologies which can rely on a sig-
nificant feasible potential in the ECOWAS region. The 
scope of the policy document is limited to the renewable 
energy technologies described below. Small-scale hydro-
power (small-hydro or SSHP) up to a maximum installed 
capacity of 30 MW. medium-scale hydro power projects 
(MSHP ranging from 30 to 100 MW) and large-scale hy-
dro power (LSHP starting from 100 MW)  are covered by 
the ECOWAS Revised Master Plan for the Generation 

1  Benin, Burkina Faso, Cape Verde, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, 
Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone, and Togo
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1.  Context

The effort to develop and implement a regional renew-
able energy policy responds to the severe energy crisis in 
the 15 ECOWAS Member States. The current status of 
the energy system hampers the social, economic and in-
dustrial development of the whole region. The countries 
face the interrelated challenges of energy access, energy 
security and climate change mitigation simultaneously. 
Electricity shortages in urban areas and lack of access to 
modern, affordable and reliable energy services in rural 
areas are interrelated with a variety of economic, social, 
environmental and political problems.

1.1 Energy Poverty

Without considerable additional investments, energy 
poverty and its consequences for the economy and soci-
ety will continue to be a predominant challenge in the 
ECOWAS region in 2030. West Africa, with around 300 
million inhabitants, equivalent to roughly one third of 
Africa’s total population, has one of the lowest modern 
energy consumption rates in the world. There are signifi-
cant energy pricing and income inequalities between 
urban and rural areas and among different social groups, 
a phenomenon common to many developing countries. 
The urban and rural poor in West Africa spend propor-
tionately more of their income for poor quality energy 
services than the better-off for better quality services. 
Whereas urban areas tend to use energy higher up the en-
ergy ladder (e.g. electricity, charcoal, kerosene etc.), rural 
areas continue to rely on traditional biomass for meeting 
their energy requirements for cooking and lighting. 

In 2009-10, it was estimated that nearly 175 million peo-
ple had no access to electricity, with 25% living in urban 
and 75% in rural areas. In some countries, less than 10% 
of the rural population has access. Even the most opti-
mistic projections estimate that 75% of the population 
will have access to grid electricity by 2030. This would 
still leave almost 150 million inhabitants and 58% of the 
localities in the ECOWAS region without access. If this 
trend continues, the region would be far from achieving 
universal energy access. 

The ability to attract much-needed private sector invest-
ment for rural electrification has been constrained by, 
amongst others,  the low consumption of electricity, lim-
ited ability and willingness to pay, and the high costs of 
diesel generation. Therefore, most governments have set 
up Rural Electrification Agencies (REAs) and/or Rural 

Electrification Funds (REFs) to promote decentralised 
rural electrification. However, for various reasons, these 
have not been able to make much impact so far. A first 
summary of the achievements2 of the REAs/REFs since 
their creation in the late 90’s and early 2000, shows that 
in many cases the REFs were not adequately designed 
as sustainable financing mechanisms, and the REAs did 
not have sufficient financial and technical expertise to 
mobilize funding and mainstream innovative renewable 
energy technologies.

Meanwhile, if the total energy situation is considered, 
traditional biomass (firewood and charcoal) represents 
the bulk of the final energy consumption, reaching up to 
70-85% in some of the countries. Although there are ef-
forts to promote the use of LPG in urban areas, charcoal 
has remained the basic fuel used in these areas; charcoal 
is preferred to firewood because of its better combustion 
and its lower transportation costs compared to firewood, 
but its conversion from firewood is inefficient. The rural 
population use firewood in traditional stoves. Increasing 
population and urbanisation are, therefore, severely im-
pacting the forest and savannah woodland environment, 
calling for stringent ameliorative measures. The use of 
woodfuels is also severely impacting the health and qual-
ity of life of rural and urban people, particularly women 
and infants. 

1.2 Energy Security

The electricity systems in West Africa are facing chal-
lenges due to the growing gap between predicted de-
mand, existing supply capacities and limited capital 
to invest. Additionally, the energy intensity and the 
electricity losses during generation, transmission and 
distribution are very high, thus compounding the prob-
lem. Power shortages lead to regular blackouts and load 
shedding causing huge social and economic costs. In-
creasing fossil fuel import dependency, shortages and 
fluctuating fossil fuel prices are major concerns of 
West African countries and require a diversification of 
sources. In some countries even more than 90% of the 
electricity generation is satisfied by expensive diesel or 
heavy fuel. As a result, the steadily increasing and fluc-
tuating oil prices have had a devastating effect on the 
economies in the region. 

2 CLUB-ER Publications: Financing Rural Electrification Programmes in Africa, 2010 www.
club-er.org
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The consumer tariff structure is not very rational.  The 
average consumer tariff lies at 13.6 c€/kWh, but in some 
countries it is even much higher. This is largely because 
of rising dependence on oil- based generation. The op-
erating average cost of diesel is 20.4 c€/kWh. Neverthe-
less, in almost all countries of the region, rates charged 
to enable residential/commercial/industrial consumers 
do not enable full cost recovery. This has led to offering 
of large blocks of highly subsidised electricity to differ-
ent customers regardless of their incomes. The issue of 
high connection fees has also not been addressed, which 
leaves  many poorer households out of the grid.

Existing power generation costs are high, partly because 
of the dependence on diesel and heavy fuel whose pric-
es have been rising and much of it has to be imported, 
for most of the smaller oil importing countries in the 
region. As a consequence, tariffs are either high or highly 
subsidised, considerably straining national budgets. The 
state utilities are often plagued by weak management 
capacity resulting in less efficient operations and uncer-
tain financial viability. As these utilities continue to be 
under-capitalized, their capacity to access financial mar-
kets for upkeep and expansion projects remains severely 
constrained. Yet, in most cases, these will be the central 
actors in the reversal of these challenges. 

1.3 Climate Change 

With the consideration of climate change, another con-
cern was added to the heavy energy agenda of the ECO-
WAS region. West Africa is only responsible for a frac-
tion of global energy related GHG emissions. However, 
the energy sector will be highly impacted by mitigation 
and adaptation costs of climate change in the forthcom-
ing decades. Climate change risks and the need for reli-
able and affordable energy supply to ensure energy secu-
rity and energy access create a dilemma. 

On the one hand, urgent investments are required. On 
the other hand, the expansion of energy supply based on 
inefficient low-cost fossil fuel combustion technologies 
will increase GHG emissions and interrelated negative 
climate change impacts which harm Sub Sahara Africa at 
most. New energy infrastructure investments have a long 
life-time and determine the GHG emissions for the next 
20 to 30 years. Climate change impacts (temperature rise, 
extreme weather events, and droughts) will challenge the 
energy security of ECOWAS countries and have to be 

mainstreamed into energy policy planning. This is par-
ticularly important with regard to hydro power due to 
the possible changes in the rain patterns and river flows. 

1.4 Weak Policy Frameworks

The institutional, regulatory, legal, and tariff structures 
and frameworks are largely non-existent or weakly im-
plemented. So far there are only a few incentives for pri-
vate capital to invest in the renewable energy (RE) sector 
in West Africa. Investments in RE power projects have 
had a predominant share of Official Development As-
sistance (ODA) funding. The success stories regarding 
Independent Power Producers (IPPs) are mostly related 
to power production through natural gas. If one looks at 
the big picture, of the total investment of €1.92 billion 
for the ECOWAS energy sector, total renewable energy 
investment accounts for only 5 % and IPP investment 
3.5%.  New projects of wind and solar energy through 
IPP in Cape Verde could be the harbinger of change. 
Investors want transparency (easily understood/open to 
all), longevity, certainty, and consistency. Such frame-
works would have to be developed.

The general focus of utilities and Governments has 
been on conventional power systems, although this is 
beginning to change. Rural electrification has been large-
ly conceived as a natural grid extension of the national 
electrification plan. Thus, little attention has been given 
to mini grids or stand-alone systems and there are only 
a few scattered examples. Although rural areas have low 
consumption density, and poor power purchasing poten-
tial and cost of transmission lines to reach them is very 
high, grid based solutions have been thought of being 
more economical and easier to manage in terms of cross 
subsidy through tariff. 

Also, as a consequence, although the ECOWAS region 
is well endowed with renewable energy resources, their 
share in the countries’ energy mix is almost zero when 
large hydro power generation is excluded. The policy 
environment has not helped improve the situation sig-
nificantly, but there has been a growing realisation over 
the last few years that drastic action is required to ensure 
adequate generating capacity in the region, and to de-
velop both conventional and renewable energy sources. 
The need to address the energy access issues and improve 
the cooking energy situation has now been recognised as 
a priority.
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1.5 Regional Energy Policies and Initiatives

The Regional Renewable Energy Policy has been de-
veloped within the context of several recent regional 
and global energy policy initiatives and strategy frame-
works:

n	The ECOWAS White Paper on a Regional Policy for 
Increasing Access to Energy Services in Peri-Urban 
and Rural Areas by 2015

n	The UN Sustainable Energy for All (SE4ALL) Initiative

n	The ECOWAS Revised Master Plan for the Genera-
tion and Transmission of Electrical Energy for an 
integrated regional power market

n	UEMOA-IRED initiative for sustainable energies

n	CILSS initiatives on PV and traditional biomass

1.5.1 ECOWAS White Paper

In 2006, the ECOWAS White Paper on a Regional 
Policy for Increasing Access to Energy Services in Peri-
Urban and Rural Areas set the following three targets to 
be achieved by 2015:

§	100% of the total population should have access 
to improved cooking fuels and stoves, whereas only 
9.2% currently have access to LPG cooking devices.

§	66% of the population in rural and urban ar-
eas should have access to individual electricity 
supply; 100% for the urban areas and 36% for 
the rural areas. Furthermore, 60% of the rural 
population should live in a locality with modern 
access to water supply, education and health ser-
vices as well as telecom services.

§	60% of the population living in rural areas 
should have access to motive power for produc-
tive uses.

Furthermore, among the 10 indicators listed to meas-
ure the impacts of the policy, indicator 10 states that at 
least 20% of the new investment in electricity generation 
in rural areas should be driven by local and renewable 
resources. Recently undertaken progress reviews of the 
implementation process of the White Paper indicate 
that most of the targets will not be achieved by 2015. A 
renewed political commitment and a stronger focus on 
sustainable energy solutions are required. 

1.5.2  The UN Sustainable Energy for All  (SE4ALL) 
Initiative

The UN Secretary-General has launched the Sustainable 
Energy for All (SE4ALL) Initiative. The Secretary-Gen-
eral is urging all stakeholders, including at the highest 
level and in private and public sectors, academia and civil 
society to take concrete action and commitments towards 
three critical objectives – all to be achieved by 2030: 

(1) ensuring universal access to modern energy 
services;  

(2) doubling the share of renewable energy in the 
global energy mix, and 

(3) doubling the global rate of improvement in 
energy efficiency. 

Tangible commitments have been mobilized through the 
Secretary-General’s High-level Group on Sustainable En-
ergy for All (SE4All). The United Nations Conference 
on Sustainable Development held in Rio de Janeiro, Bra-
zil, in June, 2012 (Rio+20) concluded with more than 
US$500 billion mobilized with over 700 commitments 
made, most of them in sustainable energy. The commit-
ments are to be transformed into a framework of concrete 
actions globally, including the ECOWAS region. Within 
this framework, ECREEE has the mandate to represent 
the ECOWAS region on all matters relating to renewable 
energy and energy efficiency.

1.5.3 ECOWAS Revised Master Plan for the 
Generation and Transmission of Electrical 
Energy 

The framework for an integrated regional power market 
is set up by the West Africa Power Pool (WAPP) with 
the main objective of finding a technical and economic 
optimum between:

§	Development of large regional power generation 
projects

§	Development of regional power interconnections 
among the ECOWAS countries, so that power 
from the projects could flow to the deficit coun-
tries.

The  ECOWAS Revised Master Plan for the Generation 
and Transmission of Electrical Energy, approved in Sep-
tember 2011, foresaw 30 power generation projects se-
lected as regional priority projects with a total capacity of 
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10.3 GW and a cost of US$18 billion (€15 billion). The 
major share of this new capacity is projected to be avail-
able from 2017 to 2019.  The selected projects are based 
primarily on large hydro power (21) with 7,093 MW, on 
natural gas (3) with 1,300 MW, on coal (2) with 1,075 
MW and on renewable energy (4) with 800 MW. 

It must be noted that some projects are already  delayed, 
and, therefore, the proposed scenario will most likely 
not happen as scheduled. This would have serious conse-
quences for the importing countries and countries rely-
ing on new large hydro. In this context, RE technologies 
might  become more competitive.

1.5.4  Regional Initiative for Sustainable Energy - 
IRED

The development objective for the IRED is formulated 
as follows: ‘In 2030, all UEMOA3 citizens will have access to 
a cheap energy supply, from a West African comprehensive, in-
tegrated and harmonised power market delivering clean energy 
based on a dynamic public private partnership’. 

This initiative is based on three main pillars:

§	Rehabilitation and development of large hydro-
production; 

§	Conversion from oil to gas of existing thermal pro-
duction and rehabilitation and development of 
large gas fired combined cycle plants (450 MW);  

§	Sharing the regional capacity through the regional 
integration (interconnections).

It is expected that an increasing share of additional pow-
er capacity can be covered by renewable energy.

1.5.5  Permanent Inter-State Committee for 
Drought Control in the Sahel (CILSS)

The CILSS initiative (PREDAS) covers seven of the 
ECOWAS countries (Niger, Burkina Faso, Mali, Senegal, 
Cape Verde, Guinea Bissau and The Gambia) and fo-
cuses on woody biomass, sustainable management of for-
est and wooded lands and sustainable use of wood-fuel, 
including substitution strategies (LPG and kerosene). 
Efforts are being made in the CILSS countries to build 
commitment around a national domestic fuel policy hav-

3 UEMOA Member States are: Benin, Burkina Faso, Ivory Coast, Guinea-Bissau, Mali, 
Niger, Senegal, and Togo.

ing sustainable forest management, efficient uses of the 
resources (cook stoves and charcoal production) and fuel 
substitution as main pillars.

1.5.6  The ECOWAS Centre for Renewable Energy 
and Energy Efficiency (ECREEE)

ECREEE is a specialized agency of ECOWAS with a pub-
lic mandate to promote regional renewable energy (RE) 
and energy efficiency (EE) markets. It acts as an independ-
ent body but within the legal, administrative and finan-
cial framework of ECOWAS. The Centre was established 
in 2010 with support of the Governments of Austria and 
Spain and with key technical assistance of the United Na-
tions Industrial Development Organization (UNIDO). 

In 2011, the ECOWAS Commission launched two com-
plementary projects to develop the Regional Renewable 
Energy Policy and the Regional Policy on Energy Efficien-
cy. ECREEE aims to create an enabling environment for 
regional RE&EE markets by mitigating various barriers 
for the dissemination of green energy technologies and 
services. The Centre implements activities, programs and 
projects in the scope of four priority areas: 

1) tailored policy, legal and regulatory frameworks; 

2) capacity development and training; 

3) knowledge management, awareness raising, 
advocacy and networks; and 4) business and 
investment promotion. 

1.6 Opportunities and Promising Trends

1.6.1 National RE Policy Development

Several countries have adopted or are in the process of 
developing a renewable energy policy and favourable in-
stitutional structure. However, only some countries have 
taken concrete steps to implement the policies. There is 
a lack of clear responsibility for renewable energy policy 
implementation in most countries, and only a few have 
dedicated agencies in this area. There is also a lack of 
clear mandate to promote renewable energy. 

In general, the responsibility for renewable energy is lo-
cated within the Ministry of Energy (Senegal created a 
Ministry of Renewable Energy but the policy action was 
reversed). There are only a few cases where there are sep-
arate Directorates, but most are poorly staffed, funded 
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and organised. Except for Cape Verde, Ghana and Ni-
geria, there are no regulatory authorities dealing with 
renewable energy.

Cape Verde has been, in general, the pioneering country 
making renewable energy a priority for the development of 
the country. It aims at 50% penetration of renewable en-
ergy in the electricity mix by 2020 and has taken a number 
of steps towards implementation (e.g. RE law and other 
incentives). Recently, Cape Verde installed 25.5 MW of 
grid-connected wind farms and 7.5 MW of grid-connected 
solar PV plants. Senegal, Ghana, Mali, Liberia, Guinea, 
and Nigeria have developed a detailed renewable energy 
policy. Ghana and Senegal have passed a renewable energy 
law and feed-in-tariff systems are under preparation. Libe-
ria, Mali, and Senegal have adopted ambitious RE targets 
of 30%, 25% and 15% (of installed capacity) respectively 
by 2021, and Ghana and Nigeria 10% by 2020. 

1.6.2 Renewable Energy Potential

There is a huge technically and economic feasible po-
tential for renewable energy development in West Af-
rica. The resources are generous and well distributed 
among the countries.

§	Wind potential is concentrated in the coastal 
zones (Cape Verde, Senegal, Gambia, and possibly 
Ghana, Mali and Nigeria) ;

§	Small-scale hydro potential is located particularly 
but not exclusively in the southern part of the re-
gion (Cote d’Ivoire, Ghana, Guinea, Guinea Bis-
sau, Liberia, Togo and Sierra Leone) ;

§	Solar resource is abundant in the northern regions 
(Niger, Burkina Faso, Niger and the northern part 
of Ghana and Nigeria) ;

§	Except for Cape Verde, biomass resources are well 
distributed among the region.

Therefore, there is considerable potential to address 
both grid and off-grid related energy service needs of 
the region.

1.6.3 Renewable Energy Becoming More 
Competitive

The market trend indicates a price decrease for renewable 
energy technologies on the one hand and a price increase 
for fossil fuel costs on the other hand. The reductions for 
solar PV are shown in the graph below, and price reduction 

for all renewable energy technologies is foreseen within the 
next 20 years.

(Source: European Photovoltaic Industry Association EPIA)

Figure 2 : European PV LCOE range projection 2010-2020

As far as wind energy is concerned, the experience curves il-
lustrated in the graph below also show the promising future 
development of wind turbine economics by 2015:

Figure 3 : Using experience curves to illustrate the future 
development of wind turbine economics until 2015

1.6.4 Private Sector Investment

Globally and also in developing countries, investment in 
renewable energies is increasing. Although, there are few 
players and investors in West Africa, there is a nascent 
interest from the private sector which needs to be capi-
talised by putting in place appropriate and stable policy 
and enabling regulatory frameworks.

1.6.5 Advantages of Renewable Energy

In comparison to larger energy projects, EREP renewable 
energy options present a series of comparative advantages 
as they tend to be:
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n	Faster to implement

n	Closer to the demand (reducing system losses and 
transmission costs) 

n	Less demanding in terms of investment packages, 
making it more suitable to the financial capability 
of regional/local entrepreneurs and financial institu-
tions

n	Cleaner in terms of pollutions and thus leading the 
ECOWAS Member States on the path to low carbon 
development patterns

n	Economically more reliable in terms of reducing reli-
ance on fossil fuel imports and exposure to volatile 
international markets  

n	Create more local economic and social added value. 
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2.  Vision of the Policy

The vision of the EREP is to secure an increasing and 
comprehensive share of the Member States’ energy sup-
plies and services from timely, reliable, sufficient, least 
cost and affordable uses of renewable energy sources. 
This should enable the entire region to reach universal 
access to sustainable energy services by 2030. 

In line with the ECOWAS/UEMOA White Paper for 
Energy Access, the EREP vision also includes a more sus-
tainable and safe provision of domestic energy services 
for cooking. 

The EREP scenario is fully complementary to the region-
al ECOWAS power supply strategy and national supply 
strategies. The scenario aims at reaching a significant 
contribution of RE to bulk power generation and an 
almost exclusive contribution to universal energy access 
for rural areas without the perspective to be connected 
to the grid in the near future.  

Renewable energy technologies might become an en-
gine for industrial development and employment crea-
tion - “the green economy” - related to manufacturing 
of items, the design of equipment, building, operating, 
and maintaining of equipment and plants. It would also 
become part of a comprehensive rural development strat-
egy, spawning rural entrepreneurship and increase in ru-
ral incomes.  

It is also expected that the woody resources, which are 
severely threatened by the demographic growth and its 
inefficient uses, will recover due to the efforts to intro-
duce efficient cooking stoves, improved charcoal burning 
methods and new paradigms for forestry management.

EREP Best-Case Scenario by 2030

As a result of the development of regional and na-
tional conducive institutional and regulatory frame-
works during 2013-2014, a flourishing market for 
renewable energy technologies will grow. This ena-
bles a comprehensive integration of new renewable 
energy sources into national energy systems and the 
regional electricity balance as well as considerable 
job and business creation. The success is a result of 
a solid commitment to EREP approach at the high-
est level by all ECOWAS Member States, under the 
competent monitoring of ECREEE and its part-
ners. Universal access for all ECOWAS citizens be-
comes a reality in 2030, and 75% of the population 
at that time is grid connected. Renewable energy 
reaches a share of about 48% of the overall installed 
electricity capacity in the ECOWAS region (incl. 
medium and large hydro) in 2030. The remaining 
25% of the ECOWAS population living in smaller 
localities in remote rural areas will enjoy electric-
ity services from mini-grids or will be supplied by 
highly reliable stand-alone systems. Mini-grids will 
provide high quality services at competitive prices.

2.1 Objectives of the EREP

The EREP aims to reach the following overall policy ob-
jectives:

8. To improve energy security and energy sustainability 

With the implementation of the ECOWAS Revised 
Master Plan for the Generation and Transmission 
of Electrical Energy, the ECOWAS energy crisis is 
projected to be largely resolved from 2018 onwards. 
Although delays are quite likely, renewable energy 
power generation should become a full-fledged 
component of power production in the region to the 
maximum extent possible, for all countries, whether 
importers of energy or future exporters.  But it would 
be especially important for the former, as they are 
the countries with the highest costs and least access. 
The power production from small hydro, biomass, 
and even wind and PV for the best locations, would 
be competitive with conventional power generation 
based on expensive diesel oil, DDO or fuel oil. (Refer 
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to Annex I or cost estimates) The future oil prices 
may make this even more important.

It is expected that WAPP projects will take time. 
Renewable Energy projects, on the contrary, can be 
implemented much faster, once the proper policy 
and environment are in place. Therefore their 
contributions, although smaller, can be realized 
much more quickly.

There are also substantial possibilities of off grid 
applications such as solar PV for diesel mitigation 
and solar water heating which would reduce 
electricity demand.

 9. To promote universal access to energy services

Electricity access for rural areas faces two constraints: 
insufficient power capacity to cope with the actual 
connected demand and the need to develop national 
and rural transmission and distribution grids to reach 
remote areas with dispersed population. According 
to the present electrification patterns, it is estimated 
that grid extension electrification would reach 
74.8% of the 600 million ECOWAS inhabitants in 
2030, but only 42% of the localities will be served. 
The actual cost of local small scale diesel generation 
is about 0.33€/kWh and the minimum distribution 
cost for rural areas is 0.062 €/kWh for less populated 
areas (50 inhabitants/km2, 10% real discount 
rate and universal access from the beginning). As 
universal access is not necessarily sought from the 
beginning, this rural distribution cost is higher, close 
to the bulk power cost of the HV grid. 

The great advantage of renewable energy technologies 
is that they are deployable in a decentralized and 
modular manner. This makes them a particularly 
suitable energy source for small grids or off-grid 
solutions, which constitute a great potential in 
many rural areas where connection to the grid is too 
expensive. Off-grid renewable solutions are in that 
case the least cost and most sustainable options for 
rural areas. 

10. To provide solutions for domestic cooking energy

Essentially, this would imply deployment of improved 
cook stoves to a majority of the population, improved 
practices for production of charcoal and supply of 
LPG, at least to urban areas. Current practices have 
led to very substantial deforestation. Therefore, to 

meet the supply side, sustainable forest management 
practices would be necessary, which would reverse 
the current negative deforestation trend as well 
as provide sustainable supply of woodfuels in the 
future. 

11. Create a favourable environment to attract private 
sector and use renewable energy as an engine 
for industrial development, fostering social and 
economic development

Increased investment in renewable energy will also mean 
job creation through 

(i) the renewable energy supply chain: 
from power plant construction and 
grid connection to operation and 
maintenance; 

(ii) (ii) productive uses of energy (irrigation, 
water pumping, desalination, ice 
production, telecommunication); 

(iii) (iii) business development (planning, 
manufacturing, assembling, installation 
and maintenance services); and 

(iv) (iv) provision of social services (health 
and education).This would also lead to 
a blossoming of local entrepreneurship 
and employment promoting economic 
development and also a rise in rural 
incomes. 

12. Mainstreaming gender in renewable energy 
related issues, in particular associated with women 
productive roles 

EREP renewable energy options will offer abundant job 
opportunities for men and women, in industry and trade 
sectors, but also in the management and the maintenance 
of decentralised and individual energy systems. EREP 
will secure  equal access for men and women to training, 
credit, and forums for local decision making on renewable 
energy.       

13. To reduce the negative environmental externalities 
of the current energy system, such as air, soil and 
water pollution and GHG emissions, by leading 
ECOWAS Member States on the path to sustainable 
low carbon development, as well as developing an 
increasing resilience to climate change impacts, 
facilitating the development and implementation of 
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NAMAs in the ECOWAS Countries.

14. To strengthen synergies with ECOWAS Energy 
Efficiency Policy (EEEP)

Synergies between EREP and EEEP regarding 
efficient uses of electricity, standardisation and 
labelling activities, and cook-stoves initiative will be 
strengthened at regional and national level. 

Along with other developments in the energy sector, par-
ticularly those embodied in the ECOWAS Revised Mas-
ter Plan for the Generation and Transmission of Electri-
cal Energy and the proposed policy on energy efficiency, 
EREP would help achieve the following results:

n	mitigate the severe energy crisis in the ECOWAS re-
gion by addressing the challenges of energy security, 
energy access an climate change mitigation simulta-
neously;

n	improve the financial sustainability of the overall en-
ergy generation and supply situation;

n	reduce consumer tariffs and fossil fuel dependency 
and imports in some of the countries; 

n	meet the rapidly growing electricity demand in ur-
ban areas;

n	increase supply reliability and energy security by us-
ing national available energy sources  and contribute 
to universal access to modern, reliable and afforda-
ble energy services in rural areas where RE solutions 
tend to be at lower costs in comparison to conven-
tional solutions by 2030;

n	create a favourable environment to attract the private 
sector and using renewable energy as an engine for 
development and employment through jobs creation 
in the renewable energy supply chain;  

n	stimulate social and economic development: job 
creation, productive uses (irrigation, water pumping, 
desalination, ice production, telecommunication), 
business development (planning, manufacturing, as-
sembling, installation and maintenance services), and 
provision of social services (health and education); 

n	secure sustainable supply of woodfuels for cooking 
energy needs, thus preserving the forests and savan-
nah areas.
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3. ECOWAS Renewable Energy Targets by 2030

3.2  Grid-connected Renewable Energy 
Targets

The targets for grid-connected renewable energy, as present-
ed in Table 4, are based on a realistic evaluation of avail-
able RE resources at national level and on a technical and 
financial assessment of the different renewable energy tech-
nology options that are already commercially available (such 
as wind turbines, PV panels, hydro turbines, conventional 
thermal steam power generation and cogeneration with bio-
mass, and diesel or dual fuel gas motors coupled to power 
generators). It is assumed that PV technology will remain 
cheaper than CSP technology in the mid-term view; CSP 
may become an attractive option after 2020.

Table 4: Grid-Connected Renewable Energy Targets for the 
ECOWAS region

in MW installed capacity 2010 2020 2030

EREP Targets in MW 0 2,425 7,606

EREP Targets in % of peak load 0% 10% 19%

Total renewable energy 
penetration incl. medium and 
large hydro

32% 35% 48%

in GWh 2010 2020 2030

EREP Power Generation 
Targets in in GWh 0 8,350 29,229

EREP Targets - % of energy demand 0% 5% 12%

Total renewable energy 
production incl. medium and 
Large hydro

26% 23% 31%

Three groups of targets are set for the ECOWAS Re-
newable Energy Policy: the first for “on-grid connected 
renewable energy applications”; the second for “off-grid 
and stand-alone applications”; and the third for “domes-
tic renewable energy applications” ranging from cook-
ing related applications (cook stoves, household biogas, 
briquettes and LPG strategy) to energy efficient measures 
such as solar water heaters and distributed power genera-
tion (PV roof top and small wind turbines). Each of these 
is considered separately. The detailed description of the 
methodology used to develop the regional RE targets can 
be found in Annex II of this report.

3.1 Justification

In 2010, the overall ECOWAS population was estimat-
ed to be 300.7 million inhabitants who are distributed 
among 213,700 localities with more than 200 inhabitants. 
There are also several smaller settlements but their total 
population does not exceed 2% of the overall situation. In 
2010, it was estimated that 42% of the overall ECOWAS 
populations have a potential access to the grid, however 
only 12% of the localities are covered by electrification. It 
is estimated that 75 % of the population will be supplied 
by the grid in 2030, thanks to the implementation of the 
ECOWAS Revised Master Plan for the Generation and 
Transmission of Electrical Energy.

In 2030, 104 million inhabitants will be supplied with decen-
tralised mini-grid systems for 96,000 localities having a suit-
able size (200 to 2,500 inhabitants) while 47 million inhabit-
ants living in small settlements will be supplied by stand-alone 
systems. 

Figure 4: Localities and population supplied by the grid 
and decentralised RE solutions by 2030
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Table 5: Scenarios for grid connected EREP renewable energy options

Wind Solar PV Solar CSP Small scale hydro Biomass Total

Installed capacity in MW
By 2020 318 686 -   787 634 2,425 
By 2030 993 1,156 1,000 2,449 2,008 7,606 
Production in GWh
By 2020 836 1,082 -      3,102 3,330 8,350 
By 2030 2,314 1,823 3,679 9,654 11,758 29,229 
Investments in millions €
Up to 2020 541 1,166 -   2,872 1,901 6,479 
Total investments, 2030 1,540 1,773 3,980 8,357 4,959 20,609 

This table is illustrated by the charts in annex 1.

Query: Re  the chart above, pls note that Total renewable 
energy production box ends with “and”. More to come? 
And last box re Large Hydro has no numbers. 

The EREP renewable energy scenario is fully competitive 
under commercial conditions for countries relying today on 
diesel generation. Over a 25 year period, the EREP levelised 
cost of energy (LCOE) will be from 0.7 c€/kWh to 1.7 c€/
kWh lower than the reference cost of diesel generation up 
to 2018-2021. This conclusion concerns the following coun-
tries: Burkina, Cape Verde, Guinea Bissau, Mali, Gambia, 
Niger, Guinea, Sierra Leone, Liberia and Senegal. However, 
for countries such as Côte d’Ivoire, Ghana, Togo, Benin 
and Nigeria, which can rely on low generation and supply 
costs from large hydro and gas, the most competitive RE 
sources such as  SSHP, wind and biomass are still viable and 
attractive options. Details are provided in the annex. The 
possible distribution of EREP investments by RE technol-
ogy are summarised in Table 5 and 6.

Table 6: Share of renewable energy in the overall ECOWAS 
electricity mix by 2020/2030

in MW 2020 2030

Load forecast ECOWAS in MW 25,128 39,131

RE capacity in MW 2,425 7,606

EREP-RE penetration in MW 10% 19%

in GWh 2020 2030

Demand Load forecast ECOWAS 155,841 243,901

RE production in GWh 8,350 29,229 

EREP-RE penetration in GWh 5% 12%

 

Investments in renewable energies are at the same level of 
magnitude as the investments proposed by the ECOWAS 
Revised Master Plan for the Generation and Transmis-
sion of Electrical Energy. Renewable Energies will need 
some financial support (e.g. subsidies, soft loans) during 
the first years to initiate the development of a regional 
market for renewable energy.  

3.3 Mini-grids and Stand-alone Systems

The baseline report has shown that around 25% of the 
ECOWAS population in rural areas can be served by 
decentralised renewable energy solutions more cost-
effectively (as shown in Table 7).

Table 7: RE Targets for mini-grids and stand-alone systems 
by 2020/2030

2010 2020 2030

Off-grid (mini-grids and stand-
alone) share of rural population 
served from renewable energy - %

22% 25%

In 2010, 42% of the total ECOWAS population, es-
timated to be 300.7 million inhabitants, had access to 
electricity. The market for mini-grids and decentralised 
supply systems will typically address the needs of the ru-
ral population living in rural centres and villages with 
a population between 200 and 2,500 inhabitants. Some 
larger cities can be included in this market segment ac-
cording to their peripheral geographical situation vis-à-vis 
the national grid. This market will supply 71.4 million 
inhabitants by 2020 and 104 million by 2030.  Some of 
the off-grid localities supplied before 2020 might be in-
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cluded in the grid extension as they will have grown up 
and their EREP renewable energy options connected to 
the grid. Therefore, the need for new mini-grids between 
2021 and 2030 is higher than the increase of mini-grids 
as shown in the Table 8. The number of new mini-grids 
required is assessed to be 68,000 (see Table 9).     

Table 9: Estimated investment costs of mini-grid targets for 
ECOWAS in M€

No of  
mini-grid

Invest per  
mini-grid

Total   
investment (M€)

2014-2020 60,000 0.283 16,980 

2021-2030 68,000 0.215 14,620 

2014-2030   31,600 

 
Mini-grid systems will be powered by solar PV, small scale 
hydro, biomass and small wind turbines or hybrid sys-
tems in combination with diesel generators eventually 
powered by locally produced biofuels. The financial as-
sessment (see  annex 1 ) shows that such decentralised 
mini-grid systems are quite profitable compared with fuel 
costs for diesel generation and the on-grid costs for rural 
electrification (direct period of return of capital costs on 
avoided diesel costs is between 5 to 7 years). 

The remaining scattered 10% demand would be progres-
sively supplied with a penetration rate of 300,000 stand-
alone systems per year during the next 16 years with SHS 
or micro renewable energy systems that will be developed 
in the coming years. The costs for mini-grids are roughly 
estimated at €17.0 billion up to 2020 and €31.6 billion 
up to 2030. Stand-alone systems will require an invest-
ment in the magnitude of €0.6 billion, sufficient to pro-
vide a minimum electricity service for 47 million inhabit-
ants by 2030.

Table 8: Market assessment for mini-grid and stand-alone equipment

Population in millions inhabitants Localities
2010 2020 2030 2010 2020 2030

ECOWAS 300.7 421.0 601.4 213,700 213,700 213,700
Off-grid rural 71.4 104.3 59,836 96,1652

Stand-alone rural 21.0 47.2 (22,438)1 (27,781)
Off-grid rural 0% 17% 17% 0% 28% 45%
Stand-alone rural 0% 5% 8% 0% 10% 13%

1)  No. of settlements (< 200 inhabitants) but not exhaustive – registered differently country by country
2)  Some of the growing off-grid localities will be included in the grid extension and their EREP renewable energy options connected to the grid to support the voltage 

and reduce the community energy bill. The local distribution LV grid will be reused and extended.    

3.4  Renewable Energy Applications for 
Domestic Uses 

3.4.1 Domestic Cooking Energy Targets

Table 10 presents the renewable energy targets for domes-
tic cooking energy.

Table 10 : RE Targets for Domestic Cooking Energy

Least-cost option 2010 2020 2030

Improved cook-stoves - % of 
population 

11% 100% 100%

Efficient charcoal production 
share -%

60% 100%

Use of modern fuel alternatives 
for cooking (e.g. LPG) - % of 
population

17% 36% 41%

•	 For improved cook-stoves, as the pressure on 
the ECOWAS regional woodlands will grow 
exponentially, the policy includes the banning of 
inefficient stoves after 2020, enabling 100% of the 
urban populations to use high efficient wood and 
charcoal stoves (efficiency >35%) from 2020, and 
100% of the rural populations to use high efficient 
charcoal stoves from the same date. 

•	 For charcoal production, respectively 60%/100% of 
the production should be by improved carbonisation 
techniques (yield > 25%) in 2020 and 2030, as 
charcoal progressively replaces fire wood in the cities.

•	 For modern cooking fuels (e.g. LPG), penetration 
rate should increase from current penetration rate 
of 17% to 36% by 2020 and 41% by 2030.
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The major challenge to be overcome for domestic en-
ergy is not only to reduce consumption of woodfuels 
but also to secure sufficient and affordable cooking en-
ergy for the increasing urban population which will be 
in 2030 more than the actual total population of the 
ECOWAS. 

According to the undertaken modelling exercise (see  an-
nex), in 2010, 36% of the population (108 million inhab-
itants) was living in localities with sizes bigger than 5,000 
inhabitants. Their supply in domestic energy can be con-
sidered as fully monetised, as the distance to the resource 
is too high for free collection. The main domestic energy 
sources are provided by the forest (fire wood and char-
coal). In some countries, the use of alternative fuels like 
LPG and kerosene has increased to an estimated 30% of 
urban population (LPG - Senegal, Ghana, Burkina Faso, 
Côte d’Ivoire) and kerosene (Nigeria) corresponding to a 
total 17% penetration. The remaining 70% in urban ar-
eas are covered by woodfuels with an increasing demand 
for charcoal as it is easier to transport, store and use. This 
change in consumption pattern from fire wood to char-
coal as primary cooking fuel is irreversible. There will 
also be a huge demographic impact of the likely doubling 
of population by 2030, and continuing rapid growth in 
urbanisation.

As a consequence, the forest and other wooded land 
areas of the ECOWAS region have been reduced by 
14.8% during the period 1990-2005 (FAO 2005) and 
this trend continues even if it has slowed somewhat. 
In 2005, ECOWAS total forest and woodland area was 
estimated at some 121.4 million ha (FAO, 2005). In 
2010, the woodland was estimated to 114.0 million ha. 
Only four countries have succeeded in maintaining or 
increasing their forest areas: Cape Verde, Cote d’Ivoire, 
Burkina Faso and Gambia. However, the most exposed 
country in terms of deforestation is Nigeria, which has 
lost 62% of its forest areas since 1990, due to the pres-
sure of the 7th world largest population on its forestry 
resources.

It is estimated that the current woodland resource can-
not and should not provide more than 89 million tonnes 
woodfuels to avoid overexploitation with increasing risk 
for deforestation (see Figure 5). Actually, the require-
ments by 2030 in the normal situation would be 255 
million tonnes. Thus the overexploitation index would 
be 241%, leading to a severe, and possibly irreversible, 
deforestation of the region.
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Figure 5: On the way to the ECOWAS region’s 
deforestation

The recent evaluation of the PREDAS programme 
(CILSS 2010) shows that even if the forest potential in 
many CILSS countries appears sufficient to cater for 
the domestic demand, efforts still need to be made to 
strengthen the forestry management in order to extend  
sustainable woodfuels production through community 
participatory management and improved charcoal burn-
ing as well as to secure an efficient use of this resource 
through promotion of efficient cook stoves. Four meas-
ures are identified to slow down this negative and alarm-
ing evolution:

n	To develop and implement forestry management 
based on larger participation, responsibility and con-
trol from the local population seeking to increase the 
forest area substantially by 2030.

n	To universalise dissemination of high efficiency cook-
stoves (> 35%) to the urban population by 2020. All 
other stoves will be removed from the market and 
their manufacture banned by that date. The target is 
thus defined as 100% penetration by 2020.

n	In terms of charcoal production, the approach is to se-
cure higher carbonisation efficiency. The targets are to 
increase the present average carbonisation efficiency 
from 14% by 2010, to 20% by 2020 and 25% by 2030 
or in terms of production 75% efficient charcoal 
burning by 2020 and 100% by 2030.

n	The baseline for use of modern fuels like LPG and 
Kerosene as domestic energy is a penetration rate of 
17% due to the large use of kerosene in Nigeria, ac-
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counting for 2/3rds of the 17%. Due to the positive 
and consistent impact of both previous measures, 
better carbonisation up to 2030 and       a ban on 
inefficient cooking stoves as of 2020, the substitution 
strategy will become less relevant except for Nigeria, as 
the gap between  domestic demand and  sustainable 
woodfuels production will grow steadily. 

n	Therefore, the target for the contribution of mod-
ern fuels to the regional domestic energy needs to be 
increased up to 36% by 2020 and 41% by 2030. By 
that time, this should occur as a result of social wel-
fare growth for the urban middle class. As shown in 
the figure below, the increase of LPG consumption 
will remain moderate for the ECOWAS countries 
except Nigeria (from 12% of the demand in 2010 to 
20% in 2030). The use of kerosene in Nigeria will 
meanwhile grow from 20% in 2010 to 60% in 2030.   
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Figure 6: EREP scenario for domestic energy

3.4.2 Targets for Solar Thermal Water Heating

One of the important measures for electricity demand 
mitigation is the use of solar water heating for domes-
tic, commercial and industrial requirements. This is a 
mature technology. It is necessary to promote its use as 
much as possible. Therefore, the following targets are 
proposed (see Table 11):

§	25 % and 50% of the district health centres and 
the maternity clinics as well as  school kitchens, 
boarding schools and barracks by 2020 and 
2030.

§	For hotels, 10% by 2020 and 25% by 2030. 

§	For agro-food industries using process hot water 
applying oil-fired boilers, at least 10% of these 
industries will apply this technology as pre-heat-
er to their boilers by 2030 and 25% by 2030. 

§	All new built detached houses costing more 
than € 75,000 are equipped at least with one so-
lar water heater system.      

Table 11 : Target for Solar Water Heating

Least-cost option 2010 2020 2030

Solar water heater 
technologies for sanitary 
hot water and preheating of 
industrial process water: 
•	 Residential sector (new 

detached house price 
higher than €75,000 

•	 District health centres, 
maternity clinics, school 
kitchens and boarding 
schools

•	 Agro-food industries 
(preheating of process 
water)

•	 Hotels for hot sanitary 
water

At least  
1 system 
installed

25%

10%

10%

At least  
1 system 
installed 

50%

25%

25%

Clearly, this application would be more viable when the 
tariff is diesel based and if subsidy for power elsewhere 
is withdrawn from larger users. For much of the public 
system, funds would have to come from the national 
budget and a proper system of service and maintenance 
would be necessary. It will also save considerable amount 
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of electricity. Mandating the use solar water heater tech-
nologies by hotels might be required, as also by the new 
and existing large houses, and this target may need to be 
increased. It would be also necessary to consider stand-
alone solar PV installations for self-consumption in 
urban areas or institutions which are dependent upon 
diesel generation. Where day time use is required, solar 
systems with minimum battery support would be espe-
cially viable.  

At present no targets for such off grid applications have 
been set, but these will be considered in due course.

3.5 Biofuels

In West Africa the general attitude towards biofuel is 
cautious, as biofuel production is generally considered 
for  national demand and mainly as rural drive energy 
for motive power for the rural areas. At the present 
time, two options can be taken into consideration: pro-
duction of ethanol to be mixed in the gasoline (5 to 
15% blending) and production of raw vegetable oil (e.g. 
Jatropha) to be used directly or as biodiesel in diesel 
motors for local electricity production or pumping. The 
proposed targets will not anticipate the use of second 
generation biofuel production as that could be com-
mercially available within 5 to 10 years. Therefore, two 
targets (see Table 12) are set:

n	Ethanol production corresponding to 5% of the 
ECOWAS gasoline consumption in 2020 and 15% 
in 2030, to reduce  CO

2
 emissions of 5/10% for 

light traffic in 2020/30

n	Raw vegetal oil/biodiesel production correspond-
ing to 5% of the ECOWAS diesel oil/DDO/fuel oil 
consumption in 2020 and 10% in 2030. 

Table 12 : Target for the use Biofuels

Least-cost option 2010 2020 2030

Biofuels (1st Generation)

Ethanol as share of gasoline 
consumption

5% 15%

Biodiesel as share of diesel and 
fuel-oil consumption 

5% 10%

The purpose of developing biofuels is both econom-
ic by cutting the importation of 5/10% gasoline at 
2020/2030 horizon, and social to bring develop-
ment, added value and motive power to the rural ar-
eas through a local production of raw vegetable oil or 
biodiesel.

3.6  Development of Renewable Energy 
Markets and of Private Investment

The target is to ensure that 7% of the renewable energy 
equipment installed in 2020 are regionally manufac-
tured, corresponding to a regional production of 170 
MW. This proportion should reach 20% in 2030, i.e. 
1,520 MW/year.

Mainstreaming renewable energy in the Member States’ 
institutional legal and regulatory frameworks will be in-
strumental for  local industrial development and employ-
ment creation. In particular, setting targets for different 
market segments will stimulate local entrepreneurial ac-
tivities related to manufacturing of items, the design of 
equipment, and building, operating, and maintaining of 
equipment and plants.

The targeted installation of 60,000 mini-grids systems 
by 2020 and 68,000 from 2020 to 2030 respectively 
(128, 000 mini-grids in total) and stand-alone systems 
for around 47 million people will naturally lead to de-
velopment of related local manufacturing as well as 
operation and maintenance activities. The same can 
be stated for the domestic sector, where activities for 
improved cook-stoves and solar water heater technology 
will help to kick-start or intensify local related activities 
in these sectors.

Furthermore, fiscal measures and incentives, as well as 
enforced regulations regarding norms for equipment and 
systems and certification of skills, will be vital to create 
confidence within the private industrial and banking sec-
tors. 

3.7  Renewable Energy Barriers to be 
Addressed

Various types of barriers are to be addressed to make the 
EREP scenario a reality.  Existing barriers delay and hin-
der the dissemination of renewable energy technologies 
and services.



ECOWAS Renowable Energy Policy (EREP)

40

3.7.1 Policy and Regulatory Barriers

n	The focus of national policy has consistently been 
on centralised grid development and conventional 
sources of electric power generation. There is an ab-
sence of clear-cut policies for the dissemination of re-
newable energy technologies. There has been a lack 
of holistic energy planning and energy policy some-
times does not even include renewable energy. As a 
result, renewable energy technology development fol-
lows an ad-hoc path with no allocation of financial 
resources.

n	Several incentives have been provided to promote 
investments in conventional power generation. Sub-
sidizing grid development has also encouraged this 
which does not favour investments in alternative en-
ergy solutions.

n	Non-discriminatory open access to the national elec-
tricity grid for renewable energy is not yet assured. 
There are other regulatory issues.

n	Absence of a full-fledged rural electrification strategy 
with a clear demarcation between grid and off-grid 
electrification. In fact, the policy is mainly based on 
grid extension. 

3.7.2 Financing and Investment Barriers

n	Production costs of renewable energies are often 
higher than the subsidised conventional electricity 
price which even tends downwards to economic grid 
parity cost. This also brings in the question of the 
high upfront investment cost to obtain renewable 
energy technologies for countries facing recurrent 
power shortages, and of absence of adequate financ-
ing mechanisms. 

n	For financial institutions, renewable energy technol-
ogies are perceived as too expensive solutions with 
lack of reliability and long-term viability. There is a 
lack of effective regulation to support a workable fi-
nancial framework encouraging investments. 

3.7.3 Technological Barriers

n	Procurement of equipment and local maintenance 
support for renewable energy-based electricity pro-
jects remain a real challenge because of the weakness 
of the present renewable energy market.

n	Lack of actual conceptual capacity. 

n	Lack of critical mass to create conditions for local 
business. 

3.7.4 Capacity Barriers

n	Lack of capacity in policy formulation, project de-
velopment and RET financing – both individual 
and institutional. Availability of technical person-
nel at different levels, from engineers to techni-
cians, remains inadequate. Lack of promoters and 
entrepreneurs which would be essential for both 
centralised and decentralised and standalone sys-
tems. 

n	Lack of capacity to plan, structure and appraise pro-
jects in a financial view.

3.7.5 Limited Public Awareness

n	Limited public awareness of advantages of renewable 
energy and its potential with regard to the energy 
challenges the respective country is facing. 

n	Inadequacy of awareness reinforces and underlies all 
of the other barriers and creates a market distortion 
which results in higher risk perception for potential 
renewable energy technologies.

3.7.6 Lack of Standards and Quality Control

n	Poorly established standards and quality control of 
locally manufactured and imported technologies. 
Creating quality assurance is a precondition for 
building consumer confidence and in growing the 
market for renewable energy. 

3.7.7 Inadequate Resource Assessment

Reliable and up-to-date sources of data would assist inves-
tors in making decisions on projects of renewable energy 
with more certainty. These barriers clearly indicate that 
developing renewable energy is not, for the most part, a 
problem of solving technological issues. It is, more fun-
damentally, one of putting in place an adequate institu-
tional framework for the creation and implementation of 
policies that promote the use of truly accessible cleaner 
energy sources.
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4. Implementation Strategy for the ECOWAS Renewable Energy Policy

4.2  Legal and Institutional Framework and 
Main Stakeholders

The EREP will be the catalyst to turn the vision and the 
identified and quantified targets into concrete action 
and reality. However, the ECOWAS member countries 
will each define their own respective strategies for achiev-
ing the regional targets. In this process, they will be as-
sisted by ECREEE. The Centre has a coordinating and 
monitoring role in the development and the implemen-
tation of the policy. ECREEE will be supported by key 
international partners (e.g. UNIDO, EUEI-PDF, Austria, 
and Spain, IRENA).     

At the regional level, the leading coordinating organisa-
tion for the implementation of the EREP is ECREEE. 
The Centre deals with the regional renewable energy sec-
tor, as the counterpart of WAPP which deals with the 
regional bulk power market. Both entities are ECOWAS 
institutions with competences and duties on complemen-
tary domains of the regional energy sector. Both cooper-
ate with the ECOWAS Regional Electricity Regulatory 
Authority (ERERA) which is the third regional institu-
tion acting on the regional energy market. ECREEE will 
coordinate most of its activities in close cooperation with 
the National Focal Institutions (NFIs) in the Ministries 
of Energy among all ECOWAS countries and a network 
of regional and international training and research insti-
tutions. A challenge for ECREEE will be to build a rela-
tionship of trust with the international renewable energy 
business community and to be able to attract financing 
in both the renewable energy and the energy efficiency 
sector.

At the national level, the main challenge for the imple-
mentation of the NREP will be to develop portfolios 
of bankable projects that can be attractive for private 
investors and financial institutions in order to fulfil 
the quantitative and qualitative targets. Finally, the 
role of the private sector (manufacturers, energy ser-
vices providers, investors, etc.), of the banking sector 
and of the civil society, including universities, research 
centres, NGOs, foundations, consumers associations 
etc. will be vital for the success of this policy. Their 
awareness and involvement must be sought through-
out the implementation of the EREP and the formula-
tion of NREPs.

The EREP implementing strategy will apply different ap-
proaches that will be carried out in parallel:

4.1  Guiding Principles for the EREP 
Implementation

The strategy of the EREP builds on five key guiding prin-
ciples: 

Subsidiarity: to be applied during the implementation 
of the policy. The EREP will intervene in regional ac-
tions only when they can bring added value to national 
actions. The roles of national and regional institutions in 
the EREP process will be defined precisely. 

Participatory approach: promotion of the approach 
based on the involvement of the end users in the defini-
tion of technical and organisational options. This will be 
realised by creating, when needed, a forum of national 
stakeholders for the private sector and the civil society to-
gether with the national officials from the relevant min-
istries, utilities and regulatory authorities. Its role will be 
to provide advice during the development of National 
Renewable Energy Policies and to assure the follow-up of 
their implementation. 

Optimisation of the use of available financial resources 
and the raising of additional resources will require a mix 
of Public Development Aid (multi– and bi-lateral), na-
tional public financing and private financing. This will 
be done by seeking complementarities between regional 
and national funding sources and by prioritising ‘high 
impact/ low cost’ solutions.

Promoting public-private partnerships: these partner-
ships will cover technical aspects, management systems, 
fund-raising and financial risk-taking. It is highly impor-
tant that public players (state, public institutions, local 
authorities, etc.) and private players (national and local 
entrepreneurs, financial institutions, associations and 
co-operatives, NGOs, etc.) are mobilised. This will entail 
setting up appropriate regulatory frameworks and a trans-
parent, incentive based framework.

Support for gender equality: in the context of imple-
mentation of the EREP, an effort will be made to main-
stream gender issues. Participatory approaches will be 
applied; 

In addition to the above, the strategy will be implement-
ed through a multi-sectoral approach ensuring that all 
needs are taken into account as well as the financial sus-
tainability of retained solutions which should respect the 
principle of technological neutrality e.g. ensuring that 
only least cost solutions will be considered.
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n	A top down approach monitored and assisted 
by ECREEE in close cooperation with the NFIs, 
through guidance to the process, the preparation of 
technical guidelines and methodologies aiming at 
providing the countries with the necessary tools and 
capacity to prepare and implement the EREP on na-
tional levels. In this regard the countries will develop 
national renewable energy policies (NREPs). 

n	A bottom up approach from the Member States that 
will have to make the necessary efforts to harmonise 
their energy policies, electricity laws and regulations 
with the regional policy and streamline and strength-
en their organisation so that a clear mandate for ef-
fective implementation of the policy is set up. This 
process will be carried out under the guidance and 
assistance of ECREEE.

n	And a ‘bringing into coherence’ approach, ensuring 
consistency between national and regional implemen-
tation strategy, contributing to the rationalisation of 
national targets with regional targets.

4.3  Strengthening Coordination Among 
ECOWAS Member States

ECOWAS Member States have different RE starting 
points for the NREP formulation and adoption of imple-
mentation strategies:

n	A first group of Member States is already advanced 
in the development of a renewable energy strategy 
and associated implementation strategy;

n	A second group of Member States in which the ef-
fort to mainstream renewable energy is in progress;

n	A third group of Member States in which renewable 
energy remains low on the national agenda and the 
main reforms is still to be initiated.

The main challenge for the EREP will be to provide sup-
port to the less advanced Member States to enable them 
to develop, adopt and implement a NREP and to ben-
efit from the expertise, experience and dynamics of the 
region and the most advanced Member States. The suc-

Figure 7 : Organizational chart for the implementation of the EREP
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cess of the policy would be dependent on the degree of 
involvement of the national governments and the leader-
ship provided both at the political level, but also of the 
selected heads of the institutions to be set up. It would 
also be partly dependent on the degree of harmonisation 
achieved between different countries. Strong coordina-
tion between all concerned stakeholders is necessary:

n	Regional and national regulators and harmonisation 
efforts for pricing policies, tariffs, PPA, regional rules 
for third party access including  renewable energy 
sources, etc.

n	The WAPP, especially for all that relates to the plan-
ning and construction of the regional interconnect-
ed grid, grid access, commercial regulations etc.

n	The UEMOA, to avoid duplication of policies and 
exploiting the synergies.

4.4  Key Issues and Challenges to be 
Addressed

The analysis of barriers for renewable energy highlights 
both the need for, and the importance of, a regional RE 
policy. The EREP aims at assisting the ECOWAS Mem-
ber States in addressing the following issues and chal-
lenges:

n	Creation of an enabling environment by the devel-
opment of a fully developed institutional, regulatory 
and financial framework and creating appropriate 
incentives to attract and give confidence to private 
investors for grid projects and medium and small 
sized renewable energy solutions especially in rural 
and peri-urban areas. 

n	Better assessment of renewable energy potentials 
to provide reliable and convincing data backgrounds 
for projects identification.

n	Fostering the adoption of holistic planning that 
includes renewable energies in a comprehensive 
strategy and allocation of financial resources to im-
plement renewable energy programmes in ECOWAS 
Member States.

n	Building proper technical capacity in terms of con-
cept, design, and maintenance for renewable energy 
technologies with regards to projects development as 
well as to policy development, to reduce the percep-
tion that these technologies are more risky and less 

reliable than a conventional diesel motor or a grid 
extension. 

n	Raising awareness on the consequence that conven-
tional fuel subsidies have on the development of re-
newable energy, as constituting hidden costs into the 
electricity tariffs structure

n	Facilitating the dissemination of information for the 
banking system and investors to reduce the percep-
tion of financial risk related to renewable energy 
sources due to their high upfront costs and the fact 
that they are viewed as new technologies in West 
Africa. Implementation of regulation for renewable 
energy applications and improving knowledge and 
skills pertaining to renewable energy shouldmodify 
this perception as technological barriers and the 
weakness of the present renewable energy market 
in West Africa also contribute to the high costs of 
acquisition of equipment / spare part supply / main-
tenance / services. 

n	The development of renewable energy is part of a 
progressive approach. Before reaching a renewable 
energy environment supported by strong private 
sector and bank system involvement, it is necessary, 
as part of an emerging market, to provide financial 
support to the development of renewable energy by 
mixing subsidies, tax incentives and by the establish-
ment of a favourable regulatory framework for re-
newable energy Independent Power Producers, and 
the feed in tariff approach.

4.4  Action 1: To secure a coherent, 
efficient and flexible legal, institutional 
and regulatory framework in order 
to develop consistency between the 
regional and the national renewable 
energy policies.

4.4.1  Strengthening the National and Regional 
Institutional Framework

n	Regional institutional framework: ECREEE is the 
lead coordinating institution. ECREEE has already 
established a network of National Focal Institu-
tions (NFIs) nominated by the Ministers in charge 
of Energy. The institutions are either the ministries 
themselves or their implementing agencies. These re-
lations would be further developed and intensified 
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during the preparation, implementation, and moni-
toring of the EREP. 

n	ERERA is presently geared to intervene on the 
up-coming bulk power markets, but is presently 
acting as adviser in the preparation of bilateral 
agreements for power exchanges. ERERA needs to 
develop competences on economic, financial and 
tariffs aspects for renewable energy, for example 
feed-in-tariffs, Power Purchase Agreement and reg-
ulation for cost sharing regarding grid reinforce-
ment required by renewable energy connection to 
the grid. ERERA also has to develop a close co-
operation with the national regulatory bodies on 
tools and mechanisms for renewable energy policy 
implementation (quotas, incentives, legal agree-
ment such as licences, concessions and authorisa-
tions), seeking in that way a regional harmonisa-
tion. 

There is also space for cooperation between ECREEE 
and the WAPP with regard to renewable energy grid sta-
bility issues and/or general capacity strengthening and 
knowledge sharing on renewables. ECREEE also takes 
leadership in the implementation of the ECOWAS Ener-
gy Efficiency Policy and will create synergies to the EREP 
process as much as possible. 

n	National institutional framework: All Member 
States shall mandate national official bodies or insti-
tutes with the duties and the competence to develop 
and implement a National Renewable Energy Policy 
(NREP). On the regulatory side, it is also necessary 
to revisit the mandate and duties for the national reg-
ulatory authorities to extend their fields of compe-
tence to renewable energy with the obligation to be 
associated to all renewable energy contractual mat-
ters and with the duties to give mandatory advice. 
The national and the regional regulatory authori-
ties need to network on a series of topics regarding 
the technological advances (smart grid, micro solar 
modular system, CSP and evolution of investment 
and O&M costs). The selected National Agencies, 
the Regulatory Authorities and the Rural Electrifica-
tion/Energy Agencies should be strengthened with 
proper offices, staff and resources. Their status with-
in the governmental system should be sufficiently 
raised.

4.4.2  Support the National Level with the 
Development Process through Regional 
Cooperation

ECREEE in cooperation with its international partners 
will assist the Member States’ specific requests with ad 
hoc guidance or support:

n	ECREEE published a comprehensive RE Baseline 
Report on the ECOWAS region in March 2013.

n	Guidanc on  adequate assessment of their national 
renewable energy resources and some guidance on ex-
isting models or available expertise that could contrib-
ute to the assessment. ECREEE will implement at least 
four regional RE potential assessments on SSHP, PV, 
CSP, wind and bio-energy by the end of 2013. Highly 
qualified expertise will be required to ensure that each 
national renewable energy resource assessment is vali-
dated and credible for project developers through an 
operational and realistic evaluation calibrated to select-
ed criteria such as distance to the main grid for grid 
connected applications, potential local demand for 
isolated applications such as SSHP or reliability of the 
resource for biomass. 

n	Guide on how to assess the national grid conditions 
to connect renewable energy capacity. ECREEE will 
develop, in cooperation with the WAPP, standard 
methods to assess the required grid improvements 
and costs in order to secure physical transport ca-
pacity, frequency stability, adequate dispatching fa-
cilities and sufficient regulating capacity to connect 
a series of typical new renewable energy capacities. 
This assessment will also be valuable for identifying 
energy efficiency measures to reduce losses in the 
grid. A grid strengthening plan would need to be 
prepared for each country. This exercise would need 
to be done in tandem with the resource assessments 
so that sites for individual projects/parks can be syn-
ergised and feed into each other.

n	Guide for integrated rural electrification planning 
taking into account the least-cost options between grid 
extension plans and off-grid renewable energy solu-
tions. This guide will enable a clear demarcation be-
tween on-grid and off-grid rural electrification, show-
ing the impact of hidden costs in the less economic 
share of on-grid rural electrification that constitutes 
often a 100% subsidy to supplied isolated localities.
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n	Start to mainstream the EREP into a revised 
ECOWAS/UEMOA White Paper on energy access 
with a time horizon by 2030, to be implemented by 
the end of 2013.

4.5  Action 2: Each Member State will 
develop or revisit their National 
Renewable Energy Policy (NREP) 
with an associated implementation 
strategy and a five year rolling 
action plan

4.5.1 Regional Targets

At the regional level, targets for renewable energy pen-
etration have been identified and are set for different 
segments of the energy market (grid-connected, mini-
grids, stand-alone and micro systems, biofuels, charcoal 
production, domestic energy, LPG) to ensure the achieve-
ments of the ECOWAS White Paper on access by 2020 
(target 2015) and the universal access by 2030 as defined 
in Chapter 3 on “Targets”:

4.5.2 Setting National Targets

The regional targets have been developed on global as-
sumptions that will be refined through the preliminary 
studies developed under the EREP Action 1. Each Mem-
ber State will develop or confirm a set of national tar-
gets for renewable energy applications, according to their 
detailed resources assessment and their grid capacity to 
connect renewable energy over the time. A preliminary 
guidance to weight renewable energies in each country is 
given in the previous chapter on “targets”. 

National targets will be based on the most appropriate 
least-cost technology options for the different energy 
market segments: grid-connected, off-grid, stand-alone 
and micro systems, domestic energy, LPG, charcoal pro-
duction. These targets will be developed in accordance 
with the regional targets set. Some countries already have 
specific policy covering some aspects of the regional re-
newable energies, for example, the CILSS countries with 
their domestic energy strategy (Burkina, Mali, Senegal, 
and Ghana) with a biofuel strategy, and many countries 
with a more or less recent renewable energy policy and 
strategy (Cape Verde, Ghana, Liberia, Senegal, Nigeria).

4.5.3 Developing a National Renewable Energy Policy 
(NREP)

Based on the targets and the selected technology options, 
Member States will develop a policy and an implementa-
tion strategy covering the period up to 2030. The policy 
will be based on a National Renewable Energy Action 
Plan (NREAP) with a five-year rolling budgeting plan fol-
lowing the time schedule of the national budget. 

The Member States will also select a modus operandi for 
implementing their NREP: a modus operandi that can 
be different from a supply segment to another. The meas-
ures chosen will generate a need to adapt the national 
legal and regulatory framework for grid-connected and 
off-grid renewable energy production (renewable energy 
plants and individual renewable energy equipment for self-
consumption and as energy efficiency measures).

n	Grid-connected operations

Member States will have to consider the following prin-
ciples:

§	Guarantee through their Transmission System 
Operator (TSO) and Distribution System Oper-
ator (DSO), the purchase and transmission of all 
available electricity from renewable energy-based 
electricity producers. While renewable energy-
based electricity plant owners bear the cost of 
connection, grid operators must cover part (at 
least 50%) or all the cost for system upgrade, if 
required. All upgrade costs must be declared to 
ensure the necessary transparency.

§	Establish stable and long-term favourable pric-
ing mechanisms and ensure unhindered access 
to the grid for renewable energy IPPs and PPPs. 
Derogation can be applied for Member States 
that wish to develop net-metering and distrib-
uted renewable energy production4 schemes in 
a pilot development phase. 

§	Make commercial regulations which embrace 
authorized renewable energy sources application 
and connection procedures, costs incurred by 
each party, tariff, and billing arrangements. 

§	Make technical regulations that specify the re-
quirements for a renewable energy generator 

4 Net-metering and distributed production correspond to a domestic RE production for self-
consumption with excess power production sold to the grid. The grid is used to balance the 
net demand of the producer. 
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to connect to the grid. These include responsi-
bilities of each party, criteria for synchronization 
(acceptable voltage levels, frequency, power fac-
tor, etc.) required protection relays, and provi-
sions for emergency disconnection.

§	The present grid code already developed by the 
WAPP should be revised to incorporate renew-
able energy-based power generation. These re-
gional rules, which shall authorise access of IPPs 
and PPPs (including renewable energy IPP) to the 
regional grid, shall provide suitable sets of com-
mercial and technical measures and standards 
for connection to the grid and sale of electric-
ity to any consumer. This will require a reform 
of the legal and regulatory national framework 
for Member State power sectors as free access to 
the grid is only granted in Ghana and Nigeria 
(Sources: WAPP).

§	Modus Operandi 

§	The Member States will have to select a Modus 
Operandi suitable to their situation. The two ap-
proaches can be:

§	Quantity-based approach where the public 
authorities set a goal to be reached by setting 
mandatory quotas to the electricity distribu-
tion utilities (Renewable Portfolio Standard: 
RPS) or through competitive biddings (ten-
dering the required capacity as IPP after an 
agreement between the Member States’ gov-
ernment and its utility or TSO).

§	Price-based approach with the purchase ob-
ligation system imposed on electricity com-
panies at guaranteed prices (feed-in tariff) 
and provision of the legal and regulatory 
framework for renewable energy production 
business.

n	Off-grid Operations 

ECOWAS Member States should prepare separate rural 
electrification policies which would promote the con-
struction of mini-grids and stand-alone power systems 
including a large share of renewable energy in areas not 
covered by the electricity grid (off-grid) to provide least-
cost power services for local economic activities and 
sustainable living. Policy support for renewable energy 
should further be demonstrated by increased budgetary 

allocations in most countries. As previously emphasized, 
the prerequisite of real least cost off-grid operation is the 
strict application of the all-inclusive/integrated rural 
electrification planning. 

Member States should apply the following guiding prin-
ciples:

§	No new grid extension proposal should be con-
sidered for a particular area unless there is a cost 
benefit analysis vis-a-vis the decentralised renew-
able energy option.

§	Where grid supply is given, all households 
should be connected, and connection costs 
should be rationalised.

§	Some guidance regarding sizes of villages (e.g. 
<200 households), distance from the grid (>20 
Km) should be considered so that grid exten-
sions would not reach those communities, at 
least for the present. 

§	Some simple regulatory measures could be de-
signed for renewable energy based mini-grids. 

§	Regulations and subsidy schemes during the ‘tech-
nology learning period” shall be considered to 
ensure an acceptable end consumer tariff which 
could be differentiated for different kinds of con-
sumers and a reasonable return to the investor.

§	A minimum renewable energy threshold shall be 
set up for such systems. 

§	Similar subsidy support should be available 
for stand-alone systems. In case the system is 
financed by a bank, the subsidy should be re-
leased to the bank.

 
Given the number of official stakeholders engaged in 
Rural Electrification activities and the specifics of each 
country (national utilities, rural electrification agencies 
and funds, electricity cooperatives, private investors, 
renewable energy services companies, local banking sys-
tems with loan schemes to finance SHS…), the modus 
operandi will be selected for each market segment (mini-
grid concessions, quotas for larger concessions, etc…) 
and adapted to each Member States situation.

n	Wood-fuel and Domestic Energy 

The NREP for these issues will be developed in close 
cooperation with the forestry department managing the 
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woody resources, the associations of wood-loggers, char-
coal burners and woodfuel transporters, the association 
of improved cook-stoves manufacturers and associated 
NGOs (cook-stoves dissemination, biogas plant dissemi-
nation, briquettes production). A participative approach 
should be adopted to set revised targets for domestic en-
ergy in order to achieve within 5 to 10 years’ time frame 
the objectives defined by the ECOWAS/UEMOA White 
Paper for energy access.   

n	Biofuels Strategy

Based on the experience gained by four ECOWAS Mem-
bers States (Mali, Senegal, Burkina Faso and Ghana) in 
formulating biofuels policy, implementation strategy, 
and with already existing commercial small scale biofuel 
production (Mali and Burkina Faso), a specific regional 
policy will be developed by ECOWAS. The policy will 
build on the precautionary principle to ensure that bio-
fuel production does not conflict with food production. 
Those Member States which decide to include biofuels 
in the NREP will take advantage of the experiences de-
veloped in the mentioned countries. 

n	Gender Mainstreaming 

Gender Action Plan as part of the NREP with objectives, 
outcomes, activities, etc. will be developed by the Mem-
ber States.

4.5.4  The Contribution of the ECOWAS 
Renewable Energy Policy (EREP) to the 
Development of National Renewable Energy 
Policies (NREP)

n	Harmonisation of the approaches - guidelines to 
ensure coherent approaches: ECREEE will develop 
planning guidelines to ensure a coherent and com-
prehensive approach for renewable energy planning 
in the different ECOWAS Member States. The 
guidelines will provide advice and recommendations 
ensuring a broad and active contribution of the na-
tional stakeholders associated with these activities. 
Special attention will be given to  civil society,  con-
sumers’ associations and  NGOs, and to the private 
sector (manufacturers and energy services providers) 
and the banking sectors. 

n	Technology guidelines. Based on the EREP baseline 
report and several reports dealing with renewable 
energy technologies and costing approach, a practi-

cal guideline covering the major renewable energy 
least cost options will be prepared and distributed 
through the National Focal Institutions to the na-
tional renewable energy officials and regulators to 
provide pertinent costs information enabling the de-
cision making on the technology basket. Assistance 
to adapt the panel of identified least cost options for 
the different ECOWAS regions or Member States 
will be provided.  

n	Developing models for PPA, FIT, Quotas, rural elec-
trification concession, mini-grid concession, credits 
schemes and RESCOs. All these legal, technical, and 
financial documents will be developed as regional para-
digms at the regional level through the collaboration 
between ECREEE and ERERA, to provide models to 
the national renewable energy officials and regulators, 
when implementing the NREP.

n	Standards for renewable energy equipment and 
systems. In close cooperation with the Bureau of 
Standards of UEMOA, the regional research insti-
tutes working on renewable energies and the region-
al/national branch organisations representing the 
renewable energy sector, assisted by an international 
expert organisation on renewable energy standards, 
ECREEE will launch a regional conference to com-
pile the existing standards regarding renewable en-
ergy and energy efficiency and biofuels in the ECO-
WAS region, to assess the needs for new standards. 
Based on the results of this conference,  ECREEE 
will finance in close cooperation with the relevant 
regional R&D institutes, the development of new 
standards to be validated by  ECOWAS and UE-
MOA specialised bodies.

n	Gender Mainstreaming: Advocacy to include gender 
policy and vision in the institutional framework as well 
as a guideline to mainstream gender in the NREP is 
to be prepared by the ECREEE in close collaboration 
with ENERGIA and ABANTU for Development.

n	In addition to the above, ECREEE will contribute 
(“learning by doing”) to the formulation and the de-
velopment of NREPs through the implementation 
of several programs in the different technology areas 
to create an enabling environment: 

n	(i) the ECOWAS Renewable Energy Facility (EREF) 
for peri-urban and rural areas; 
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n	(ii) a regional small scale hydro power program and 
bioenergy program will be launched in 2013; 

n	(iii) the US$50 million energy component of the 
GEF Strategic West Africa Program (SPWA), which 
is co-financing renewable energy and energy efficien-
cy projects in all 15 ECOWAS countries, is coordi-
nated in cooperation with UNIDO;  

n	(iv) ECREEE operates the ECOWAS Observa-
tory for Renewable Energy and Energy Efficiency 
(ECOWREX). 

n	Preparation of a regional implementation strategy 
for the attainment of the rural RE targets of the 
EREP (White Paper) by end of 2013. 

n	Launch call for proposals of the ECOWAS Renew-
able Energy Facility on mini-grids to be launched by 
mid of 2013.

4.6  Action 3: To make renewable energy 
power production an attractive business 
for private investors/entrepreneurs

Enhancing the financial viability of national utilities is a 
cross-cutting issue for ECOWAS Member States and a pre-
requisite to make renewable energy power production an 
attractive business for private investors/entrepreneurs. The 
financial health and reliability of a national energy sector is 
a major condition to create confidence for potential private 
investors. That means a sector that has a reasonable debt 
with regard to its turnover and with tariffs ensuring a proper 
level of auto-financing after reimbursement of the debt. In 
addition, specific measures will contribute to boost the pen-
etration of renewable energies in the energy mix:

n	License/concession agreements as well as the general 
regulatory framework shall be simplified (“fast track 
procedure”) and its cost lowered for the investors to 
provide additional incentives for eligible renewable 
energy investments. 

n	Incentives to local renewable energy manufacturers 
and assemblers (code of investments, taxes holidays) 
shall be proposed and coordinated among ECOW-
AS countries. 

n	Subsidies to alleviate up-front costs for technology 
moving towards a fully competitive production. Sub-
sidies shall meet incremental costs for producing 
agreed quantity of renewable electricity through 

approved sources. To ensure an efficient allocation 
of resources, subsidies shall be allocated through 
competitive bidding or other control mechanisms to 
avoid the free riders profits.

n	Taxes and duties exemptions on specific components 
to avoid unfair competition for imported ready-made 
equipment need to be considered by the Member 
States.

n	Technical standards and skill certification will be de-
veloped in cooperation with UEMOA.

n	Public awareness on regional produced devices will 
be promoted to ensure the emergence of a regional 
market for renewable energy applications and de-
vices. 

n	Efforts to involve women in business activities (pro-
ducers, operators, managers, entrepreneurs, etc.) will 
be put in place.

4.7 Action 4: Capacity Development

4.7.1 At Regional Level

A Capacity Development Needs Assessment for skills 
and competences within renewable energy will be car-
ried out and implemented by ECREEE in collaboration 
with regional training institutes. Based on the assess-
ment, ECREEE will develop a regional capacity build-
ing programme by March of 2013. Complementarities 
between regional and national capacity development 
activities will be enhanced. At the regional level:

n	Train-the trainers Networks for different RE issues 
and aspects will be established by ECREEE in co-
operation with local vocational institutes. A pool of 
trainers will be created. Two or three major institutes 
will share the leadership of this network, which pur-
pose is to propose professional vocational and gradu-
ate training in renewable energies. Curricula and 
renewable energy training courses will be developed 
and made available through the network.

n	Specific training packages for renewable energy 
business development will be carried out, target-
ing all relevant stakeholders and based on best 
tools available on the market (e.g. RETScreen, 
HOMER):

§	Entrepreneurs and project developers;
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§	Renewable energy national officials and regu-
lators to help and assist them in the develop-
ment of their NREP;

§	Local Banks and financing institutions on re-
newable energy financing.

n	Network of regional and international experts will 
be made available by ECREEE through several co-
operation programmes established with internation-
al public and private organisations and Networks 
(UNIDO, IRENA, GIZ, AIEA, ARE, CLUB-ER, 
etc.). South-south cooperation will be strengthened. 

n	Capacities in the areas of RE potential assessments 
and measurements will be strengthened. 

4.7.2 At National Level

Capacity development at the national level shall also cov-
er development issues such as project implementation, 
management, operation, and long term sustainability; 
hence, it shall be conducted for national decision makers 
and field operators:

n	Training of renewable energy national officials and 
regulatory authorities will be organised. Sessions 
gathering a few countries will be organised to reduce 
the transaction costs.

n	Renewable energy curricula will be introduced at the 
national universities and technical institutes assisted 
by the regional network.

n	Practical renewable energy courses will be introduced 
at the utilities national training centres and opened 
to trainees from the private sector.

n	Training of national craftsmen and electrician will 
be carried out.

Attention to gender issues will be raised throughout the 
action implementation.

4.8 Action 5: Financial Intermediation

4.8.1 At Regional Level

ECREEE will be instrumental in mobilising additional 
financial resources for the development of renewable en-
ergy in the ECOWAS region: 

n	ECOWAS and ECREEE will organise donors, finan-

ciers and project developers round-tables to make 
the EREP visible and credible in order to mobilise 
the required ODA and private finances to its imple-
mentation;

n	ECREEE will develop fund raising activities to secure 
further calls of the ECOWAS Renewable Energy Fa-
cility (EREF) for small scale projects in peri-urban 
and rural areas to support the EREP and NREPs;

n	ECREEE will play a lead role in pooling projects for 
‘green financing’ and develop in-house the required 
expertise to reduce the transaction costs usually as-
sociated with this type of project through the ECO-
WAS Renewable Energy Business and Investment 
Initiative;

n	Guaranty funds for regional/national banking sec-
tors will be negotiated with the international devel-
opment and funding organisation.

4.8.2 At National Level

In each Member State a rolling investment plan for the sec-
tor will be prepared including the investments for the EREP. 
This plan will be financed from different financial sources: 

(i) from the resources of the sector (tariffs and 
taxes), 

(ii) (ii) from the national allocations to rural 
electrification and renewable energy; 

(iii) (iii) from international financial institutions 
and ODA funds; and finally,

(iv) (iv) a growing share will be financed by the private 
sector, through private investors and promoters or 
private financial institutions. For this share and 
eventual financial gaps to be filled, the national 
level can request support from the regional level 
fund raising and B2B activities. 

Specific actions will consist in:

n	Nationals officials will develop efforts to mainstream 
renewable energies in the EU/WB/AfDB/AfD/oth-
ers’ energy programmes. 

n	Budget lines for renewable energy will be integrated 
in the national rolling budget systems including a 
minimum budget set for renewable energy initiatives 
for gender/women.

n	Renewable energy and Rural Electrification Funds 
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will be established and/or adapted to become real 
financial specialised institutions with an established 
capacity to raise funds and lend to national private 
developers.

n	Information regarding national banking institutions 
to be carried out through meetings and national con-
ferences.

n	Fiscal measures regarding renewable energy business-
es and biofuels are developed.

n	Tax exemptions are proposed to reduce end-user tar-
iffs.

4.9 Action 6: Advocacy, Awareness and 
Knowledge Management

4.9.1 At Regional Level

ECREEE shall be instrumental in Knowledge Manage-
ment, sharing best practices, lessons learned from suc-
cesses and failures, and establishing a regional network 
of renewable energy professionals:

n	ECREEE will establish the GIS based ECOWAS 
Observatory for Renewable Energy and Energy Ef-
ficiency (EOWREX) which will provide regularly up-
dated market information on renewable energy poli-
cies, business opportunities, potentials and contacts 
in the ECOWAS region. The Observatory will be 
established under the umbrella of the UNIDO-GEF 
project “Promoting Coordination, Coherence and 
Knowledge Management under Energy Component 
of the Strategic Program for West Africa (SPWA)”.

n	ECREEE will organise annual Forums with renew-
able energy professionals (National - Regional - for-
eign entrepreneurs), on a Business to Business (B2B) 
approaching order to stimulate the technology and 
business transfer to the region. These events will 
be organised in partnership with private sector net-
works and association (e.g. Alliance for Rural Electri-
fication). 

n	ECREEE will produce an annual RE investment and 
business report in cooperation with other partners 
(UNIDO, IRENA, REN-21). 

n	ECREEE will assist UNIDO in the implementation 
of the GEF Strategic West Africa Program.

4.9.2 At National Level

n	Awareness campaigns and materials will be broad-
cast on national TV and radio (e.g. competition of 
best Renewable Energy business idea), in national 
language and local dialect to address remote rural 
areas, promoting the image of renewable energy as a 
full-fledged power supply, fully commercial product 
and cost competitive. Energy efficiency aspects will 
be integrated into the campaigns. 

n	National forum for renewable energies backing up 
the national policy development

	 The national officials and the regulator will create, 
in collaboration and with support of the NFIs, a 
national renewable energy forum gathering to-
gether individuals representing a broad spectrum 
of the society having interest in renewable energy 
development,  such as those in agriculture and in-
dustries, NGOs, and some national officials from 
other departments. This forum will comment and 
enrich, as a backing group, the development of the 
NREP.  

n	Renewable energy days with information and train-
ing sessions 

	 Back to back in regard to major commercial or cul-
tural events, renewable energy days will be organ-
ised to bring together the national renewable en-
ergy associations, branch organisations and NGOs 
in order to promote awareness of renewable energy 
sources.

n	Awareness on renewable energies in schools

	 In order to promote awareness in the up-coming gen-
erations, pedagogic materials containing informa-
tion on renewable energy and the necessity to protect 
the woody resources will be developed based on the 
experience of some ECOWAS countries (e.g. Renew-
able Energy introduced in schools in Ghana) and 
distributed in the 15 Member States. Furthermore, 
information sessions on renewable energies will be 
organised in schools.
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4.10  Synopsis of the Regional Renewable Energy Policy

Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Preliminary 
activities

Strengthening 
regional 
institutional 
Framework

• Relations with WAPP and ERERA, developed and 
intensified

• NFIs geared to ensure a proper interface between 
regional and national level

• Provide RE planning support for Member States to 
prepare NREP

ECREEE + 
cooperation with 
WAPP/ERERA

Regional RE 
Potential 
Assessments

• Publication of a comprehensive RE baseline report 
end of 2012 

• By March 2013, at least four regional assessments for 
PV, CSP, wind, bio-crops are made available. SSHP 
and further bioenergy assessments will be made 
available by end of 2013. 

ECREEE + Possible 
cooperation with 
UNIDO, IRENA, 
ESMAP, USAID

Development 
of RE potential 
assessment Guide 
for the Member 
States (MS)

• By March 2013, a methodology and guidelines 
are prepared to help the MS in carrying out an 
operational and valuable assessment of their RE 
resources (see further activities under capacity 
building).

ECREEE

Development 
of an all-
inclusive rural 
electrification 
policy

• A guide for all-inclusive rural electrification, 
delineating the off-grid market and showing impacts 
of hidden costs, is available

• Start to mainstream the EREP and EEEP into a 
revised ECOWAS/UEMOA White Paper on energy 
access by end of 2013

ECREEE

National Grid 
assessment

• Standard methods to assess the grid’s and the 
system’s capacity to connect RE productions 
(dimension, stability, dispatching functionalities, 
regulating power capacity) and evaluate the cost of 
grid extension for RE connection to the grid and EE 
measures to reduce losses are developed

ECREEE + WAPP

Synergies with the 
ECOWAS Energy 
Efficiency Policy

• Synergies with the EEEP are sought (renewable 
energy applications to suppress electricity uses and 
cook-stoves initiative)

ECREEE
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Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Policy and 
Action 
Plan

Regional Targets

• Regional targets for renewable energy penetration 
are stated by EREP and adopted by the ECOWAS 
Ministers

• Launch preparation of a regional biofuel policy by 
March 2013

Harmonization of 
the approaches : 
• Technology 

assessment

• By March 2013: Guidelines to ensure coherent 
approaches for the development of NREPs are 
available  

• Technology guidelines & panel of least cost options 
are developed for different regions or for different 
MS

ECREEE

• Models for FIT, 
PPA

• Standards for 
RE equipment 
and systems

• Models for PPA, FIT, Quotas, and rural concessions 
are developed

• A regional conference to compile existing standards 
regarding RE and EE and biofuels in the ECOWAS 
region is launched to assess the needs for new 
standards

ECREEE + ERERA

ECREEE+UEMOA

Regional RE 
technology 
promotion 
programs

• Several technology promotion programs are launched 
by ECREEE (e.g. small scale hydro, EREF, bioenergy 
program)

• Preparation of a regional implementation strategy for 
the attainment of the rural RE targets of the EREP 
(White Paper)

• Call for proposals of the ECOWAS Renewable 
Energy Facility on mini-grids to be launched by mid 
of 2013

ECREEE

Gender 
mainstreaming

• Advocacy to mainstream gender into the institutional 
framework

• A guideline to mainstream gender into the NREP is 
prepared

ECREEE + 
partners (e.g. 
ENERGIA, 
ABANTU for 
Development)

Forum on NREPs 
development

• A forum on the preparation of the NREPs is 
organized

ECREEE

Monitoring system 
to assess RREP

• Monitoring system to assess progress of the EREP 
implementation

ECREEE
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Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Capacity 
Building

Regional capacity 
building program 
formulated

By March 2013 a capacity needs assessment is 
undertaken and a capacity development program for the 
next five years formulated

1 ECREEE + 
UNIDO, IRENA, 
AIEA, ARE, EUEI-
PDF, GIZ etc.

Establishment of 
local train-the-
trainer networks 
in cooperation 
with institutions, 
universities and 
individual experts

•  A network of local training institutes and pool of 
trainers for different RE training is created

•  Train-the-trainer training packages on different issues 
are available and workshops organised

•  Funding to support national follow-up trainings 
secured

2 ECREEE + 
UNIDO, IRENA, 
AIEA, ARE etc.

Capacity building 
on RE business 
development

• Training network on business development for 
entrepreneurs and projects developers operational

3 ECREEE + 
UNIDO, IRENA, 
AIEA, ARE etc

Capacity building 
on RE financing

•  Training network on financial structuring, planning 
and appraisal of projects for local banks, financing 
institutions and project developers established (e.g. 
RETScreen, Homer)

4 ECREEE + 
UNIDO, IRENA, 
AIEA, ARE etc

Capacity building 
on RE resources 
assessments and 
measurements

•  Training network on RE potential assessments and 
measurements established (e.g. SSHP hydrology 
assessments, wind)

ECREEE + 
UNIDO, IRENA, 
ESMAP, AIEA, 
ARE etc

Financial 
Interme-
diation

EREP donors’ 
round-table

• Donors’ round-table organised to make the EREP 
bankable

ECOWAS + 
ECREEE

Fund raising for 
rural renewable 
energy projects

•  Fund raising for reformulated ECOWAS/UEMOA 
White Paper on energy access and mainstreaming of 
RE&EE 

•  Fund raising for further call for proposals of the 
ECOWAS Renewable Energy Facility in peri-urban 
and rural areas

ECREEE

Fund raising 
for a pipeline of 
medium to large 
scale RE projects

•  ECOWAS RE Business and Investment Initiative 
launched to pool medium sized and larger projects 
for green financing; project pipeline prepared

ECREEE + 
development 
banks, private 
investors

Guaranty Fund
•  Guaranty funds negotiated for regional /national 

banking sector
ECREEE
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Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Knowledge 
Management, 
advocacy and 
awareness

Knowledge 
Management

• ECOWAS Observatory for Renewable Energy and 
Energy Efficiency is established. The official launch 
will take place in October 2012. Further RE resource 
assessments undertaken

• Coordination of the energy projects of the Strategic 
Programme for West Africa (GEF-SPWA) in 
cooperation with UNIDO 

ECREEE with 
support of 
UNIDO-GEF

Communication 
and awareness 
raising

• RE&EE awareness campaigns materials to be 
broadcast on national TV and radio are developed

• Annual RE investment and business industry report 
published

ECREEE + 
REN21, IRENA, 
UNIDO

Advocacy and 
awareness with 
renewable 
energy 
Professionals

• Forum with renewable energy professionals (Regional 
– foreigners; business to business approach)

ECREEE

Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Preliminary 
activities

Strengthening 
national 
institutional 
Framework

• National official bodies or institutes with the duties 
and the competence to develop and implement a 
NREP are mandated by ECOWAS Member States, 
where needed

• Mandate and duties for the national regulatory 
authorities to extend their fields of competence to 
renewable energy are revisited

ECOWAS MS

Renewable 
Energy Potential 
Assessment 

• By mid-2013 ECOWAS MS have assessed or 
updated renewable energy potential and the resource 
assessment is validated

Possible support by 
UNIDO, IRENA, 
ESMAP, USAID

Development 
of an all-
inclusive rural 
electrification 
policy

• By end of 2013 ECOWAS MS have carried out an 
all-inclusive rural electrification  policy

ECOWAS MS

National Grid 
assessment

• ECOWAS Member States have assessed their grid 
capacity for RE plant connections and their needs 
for grid and dispatching upgrade and for regulating 
power capacity.

ECOWAS MS
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Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Policy and 
Action Plan

National targets • National targets are set based on the assumptions of 
preliminary studies ECOWAS MS

National 
Renewable 
Energy Policy 
(NREP)  

• By March 2014 all ECOWAS Member States have 
harmonized or prepared the NREP including an 
implementation strategy up to 2030 with 5 years action 
plan and budget

ECOWAS MS

Grid-connected 
operation

• Purchase and transmission of RE electricity is granted
• Commercial regulations for RE are set
• A modus operandi (a Renewable Energy Portfolio Standard 

or the required RE capacity is tendered as IPP)
• Other tools may be applied: Feed-in Tariffs, PPA, tariff 

regulation, tax exemption, tax holidays, license, net-
metering 

ECOWAS MS

Off-grid 
operations

• Based on all-inclusive rural electrification planning, 
independent RE systems are planned for off-grid 
areas choosing a modus operandi for different 
market segment (mini-grid concessions, larger rural 
electrification concessions, stand-alone systems 
standards)

ECOWAS MS

Wood-fuel and 
domestic energy

• The ministry in charge of energy in close cooperation 
with its homologs from environment and commerce 
develops a national approach, seeking the banning 
of inefficient stoves by 2020 and inefficient charcoal 
burning by 2030

ECOWAS 
MS, CILSS, 
ECREEE

Grid-connected 
operation

• Gender Action Plan as part of the NREP with 
objective, outcomes, activities etc. is developed. ECOWAS MS

Make Renewable 
Energy  an 
attractive 
business  for 
private investors/ 
entrepreneurs

RE Incentive 
schemes

• General regulatory framework is developed as simple 
and low-cost for investors to provide additional 
incentives for RE investments. tools include: incentives 
for manufacturing, subsidies for up-front costs, tax 
& duties exemption, technical standards and skill 
certification

ECOWAS MS

Gender 
mainstreaming

• Involve women in business initiatives (producers, 
operators, managers, entrepreneurs, etc.)

ECOWAS MS

Capacity 
Building

Establishment of 
local train-the-
trainer networks 
in cooperation 
with 
institutions, 
universities 
and individual 
experts

• pool of trainers created
• training for Renewable Energy officials/regulatory 

authorities upon request from NFIs, regional sessions 
can be organized to reduce costs

• RE curricula are introduced at universities and 
technical institutes

• Practical RE courses implemented at utilities training 
centers

• Craftsmen and electricians trained
• National RETScreen and HOMER training carried 

out
• Attention to gender issues will be raised

ECOWAS MS
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Regional 
Level

PILLAR Specific Actions Strategic objective Actors/leader

Financial 
Intermediation

Energy Sector 
Investment 
Programmes

• Overall energy sector investment programmes are 
developed including RE investments. The financial 
gap is identified after all existing financing sources 
have been exhausted (sector resources through tariffs, 
government contribution through finance law, 
traditional funding institution and private sector) 

ECOWAS MS

Energy Sector 
Investment 
Programmes 

• Efforts are made by national officials to mainstream 
Renewable Energy in donors’ programmes

ECOWAS MS

National Budget
• Specific budget lines for RE planned in the national 

budgets
ECOWAS MS

Renewable 
Energy Funds

• Renewable Energy or Rural Electrification Funds 
established/ adapted to become real financial 
institutions with an established capacity to raise funds 
and lend.

ECOWAS MS

Banking 
institution 
awareness

• Meetings and conferences for banking institutions 
organised 

ECOWAS MS

Fiscal measures
• Fiscal measures and tax exemption are developed and 

proposed
ECOWAS MS

Gender 
mainstreaming
Gender 
mainstreaming

• Minimum budgetary target set for RE initiatives for 
gender/women

ECOWAS MS

Knowledge 
management, 
advocacy and 
awareness

National Forum
• National Forum gathering all actors interested in 

Renewable Energy to back up the NREP development 
and implementation

ECOWAS MS

Communication 
and awareness 
raising

• An annua Renewable Energy Day organised for 
associations, NGOs etc.

ECOWAS MS

Awareness 
raising in 
schools

• RE introduced in schools using material prepared at 
regional level

ECOWAS MS
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4.11  Timeframe for Policy Implementation 
and Monitoring

During the first two years following the approval of 
the EREP by the Energy Ministers of the region, each 
Member State shall strengthen the national and institu-
tional framework with the guidance and support from 
ECREEE for the harmonisation of the approaches and 
guidelines to ensure that approaches are coherent with 
the regional framework set. This process shall encour-
age Member States to develop a NREP by setting of or 
confirming national renewable energy targets, selection 
of the modus operandi for grid and off-grid operation, 
wood-fuel and biofuel energy:

Year 1: 

n	Member States establish as needed their national 
legal and institutional framework, identifying the 
national officials in charge of renewable energy plan-
ning;

n	All necessary guides, curricula, training sessions are 
prepared by ECREEE and all available information 
is distributed to the MS through the NFIs; 

n	The ECOWAS Observatory for Renewable Energy 
and Energy Efficiency (ECOWREX) and other 
knowledge products (e.g. RE potential assessments, 
RE baseline report) are published to inform inves-
tors and developers on existing opportunities. 

n	RE capacity needs assessment undertaken, regional 
capacity building program formulated and train-the-
trainer networks on different RE issues are opera-
tional; 

n	Member States will initiate in close cooperation with 
the regional level all capacity development activities 
necessary for developing a NREP (energy planning 
support - e.g. MESSAGE model);

n	Member States will assess their needs for updating 
their renewable energy resources data and start con-
sequently the required updates;

n	ECOWAS/White Paper on Energy Access revised, 
regional rural RE implementation strategy formu-
lated and EREF call on mini-grids launched; 

n	A Regional Conference launching the process is held 
in the region. This event will offer opportunities to 
back-to-back training activities. 

Year 2:

n	National Renewable Energy Policies are adopted by 
Member States with an associated implementation 
strategy and a five-years rolling action plan and nec-
essary budgetary allocation.

n	According to the NREP and action plan, all coun-
tries will have mainstreamed renewable energies in 
their national institutional and regulatory frame-
works. According to the country, actual situation 
and the choices taken in terms of modus operandi, 
the following elements of the legal and institutional 
framework will be updated: 

§	National Energy Policy

§	Electricity Law

§	Renewable energy and rural electrification 
framework

§	Tariffs for electricity supply and services

§	Role and competence of the national regulator.

n	Throughout the entire process, specific financial 
means will have to be raised both at regional and 
national level to:

§	Promote regional standards, as, for example, 
capitalising on the Bureau of Standardisation 
already existent in UEMOA. 

§	Promote investment and financing initiative for 
IPP medium-large scale projects

§	Support renewable energy business and enter-
prises creation through the EREF and other in-
struments 

§	Develop technical capacity (regional curricula, 
specialisation of existing centres, make network 
of international experts available, train national 
officials’ regulatory bodies, technicians, etc.)

§	Develop awareness through:

§	Campaigns 

§	Pilot applications 

§	ECOWAS Observatory for Renewable 
Energy and Energy Efficiency 

n	Completion of RE resources/potential assessments

n	The ECOWREX continues to provide reliable and 
updated data
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n	Regional technology promotion programs are under 
implementation (e.g. small scale hydro power, bioen-
ergy, mini-grids)

n	Train-the Trainers networks are consolidated and de-
livered

n	Financing for projects of the ECOWAS Renewable 
Energy Facility and the ECOWAS Renewable En-
ergy Investment and Business Initiative mobilised

4.12  Monitoring Progress Under the EREP

ECREEE will develop a monitoring and reporting system 
in close collaboration with NFIs and national officials. 
Under the umbrella of ECREEE, a steering committee  
will be put in place to follow and guide the implemen-
tation of the EREP. The steering committee will hold 
bi-annual meetings, back to back with ECREEE board 
meetings or to regional events during the first two years, 
and on an annual basis afterwards. Monitoring and revis-
ing the policy according to developments are absolutely 
critical for its longer-term relevance.
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Annex I: Detailed  Regional Grid-connected and Off-grid Targets 

The table below provides baseline and projected targets 
for grid-connected RE  based on the ECOWAS Revised 
Master Plan for the Generation and Transmission of 
Electrical Energy and the EREP. 

Table 13: Grid-connected renewable energy targets

in MW of installed 
capacity

2010 2020 2030

Load forecast ECOWAS, 
in MW peak load

10,659 25,128 39,131

ECOWAS RE projects in 
MW (medium and large 
hydro)

 2,825 7,893

ECOWAS total RE 
capacity (medium and 
large hydro)

3,447 6,272 11,340

ECOWAS RE Penetration 
in % of peak load

32% 25% 29%

EREP renewable energy 
in MW 

0 2,425 7,606

EREP renewable energy 
in % of peak load (excl. 
medium and large hydro) 

0% 10% 19%

Total RE penetration (incl. 
medium and large hydro 
hydro)

32% 35% 48%

in GWh of produced 
electricity

2010 2020 2030

Load forecast ECOWAS - 
Energy demand in GWh

65,696 155,841 243,901

ECOWAS  existing RE 
production (large hydro) 
in GWh 

16,965 16,965 16,965

ECOWAS RE projects - 
production (large hydro)  
in GWh

 10,529 29,879

ECOWAS RE total 
production (large hydro)  
in GWh

16,965 27,494 46,844

ECOWAS RE production 
share (large hydro)

26% 18% 19%

EREP renewable energy – 
production in GWh 

0 8,350 29,229

EREP renewable energy 
- % of electricity demand 
(excl. medium and large 
hydro)

0% 5% 12%

RE production share 26% 23% 31%

The EREP renewable energy options (scenario) comple-
ment the ECOWAS Revised Master Plan for the Gen-
eration and Transmission of Electrical Energy which is 
mainly based on gas and large hydro.  The EREP will add 
a considerable share of new renewables to the electricity 
mix. Due to the lower capacity factors of most of the new 
renewable energy technologies, the amount of electric-
ity produced in comparison with the WAPP projects will 
be relatively low by 2020. The performance improves be-
tween 2020 and 2030 when CSP including storage will 
be introduced into the EREP scenario.  

Grid Connected EREP’s Options
It is expected that 2,424 MW of new RE will be installed 
by 2020 and 7,606 MW by 2030. The possible contribu-
tion of each renewable energy technology to the targets 
could be as follows: Wind 13%, Solar 28%, Hydro 33% 
and Biomass 26% (as presented in Figure 8). Until 2020, 
solar technology will be restricted to the use of PV which 
is less expensive and easier to implement than CSP tech-
nology. As of 2020, 1,000 MW CSP with energy storage 
is proposed as the investment cost is decreasing. In terms 
of energy produced, the different technologies have dif-
ferent capacity factors, which mean that the production 
per installed MW can vary from 5,250 MWh/yr for bio-
mass plants, to 3,900 MWh/yr for small scale hydro, to 
2,600 MWh/yr for Wind and 1,600 MWh/yr for PV.
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836  GWh; 
10%

1.082GWh 
; 13%

3.102 GWh; 
37%

3.330 GWh; 
40%

Estimated RE power generation  
2020 - 8,350 GWh

Wind
Solar
Solar CSP
SSHP
Biomass

993 MW; 
13%

1.156 MW ; 
15%

1.000 MW ; 
13%

2.449 MW; 
32%

2.008 MW ; 
27%

Installed RE Capacity  2030
7,606 MW

Wind

Solar

Solar CSP

SSHP

Biomass

Figure 8: Grid-connected EREP scenarios

A tentative investment plan for the EREP scenario is 
developed in order to assess the financial viability of 
the proposal. As illustrated by the figures below, when 
it comes to initial investment, the cheapest technologies 
are large wind turbines and solar PV (it looks different 
when it comes to the economics). In general, the price 
for wind turbines or PV still remains higher than in de-
veloped countries due to certain barriers. Larger wind 
turbines (several MW) cannot be used in many cases in 
West Africa due to the lack of appropriate cranes. How-
ever, for both technologies it is expected that their invest-
ment cost will be close to €1 million/MW in 2030.

For biomass, it is expected that the size of the biomass 
plants will grow over time with the modernisation of ag-
riculture, reducing considerably the investments costs.  
Stating a cost for small scale hydro is often difficult as 
the cost of civil works will depend on the specific condi-
tion of the selected location. 

If the CSP has reached its technological maturity, its cost 
still reflects the fact that the technology is entering its 
commercial phase. It is expected that the cost of CSP 
with storage capacity, which is relevant for the ECOW-
AS region with a developing late evening peak load, will 
decrease over time to reach a level comparable to small 
scale hydro plants.  That is the rationale for deferring the 
deployment of this technology to 2024 when the invest-
ment cost is expected to be €4 million /MW.
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Figure 9: RE installed capacity and production 2014-2030, 

RE unit cost and investment needs 2014-2030

Economic Least-cost Assessment 
A Least Cost Options Assessment (calculated as levelised 
cost of electricity) shows the competitiveness of the tech-
nologies applied in the EREP scenario compared to the 
envisaged marginal generation costs of the ECOWAS 
Revised Master Plan for the Generation and Transmis-
sion of Electrical Energy Scenario as of 2018 and the 
LCOE for diesel production. The EREP options have 
to compete with the projected reduced generation costs 
in the individual countries after the implementation of 
the ECOWAS Revised Master Plan for the Generation 
and Transmission of Electrical Energy priority projects, 
mainly based on large hydro and natural gas. 

Under commercial conditions, all the EREP renewable 
energy options are competitive with regard to diesel ther-
mal generation. However, only biomass can compete with 
the WAPP marginal costs. On average, the EREP package 
is 0.02€/kWh more expensive than the WAPP option. 
Wind power and small scale hydro power are the most 
competitive options apart from bioelectricity (as shown 
in Figure 10). However, it should also be noted that the 
WAPP scenario shows an ideal case and it might be that, 
in the end, the marginal generation costs of the scenario 
are higher than projected or some of the projects are not 
implemented as planned. 

Under soft loan ODA conditions (long repayment pe-
riod 25 to 40 years, low rate of interest typically 1.5 to 
2% and 5 to 10 years grace period), the EREP package is 
fully competitive with the WAPP, biomass and small scale 
hydro is cheaper than the WAPP options, the wind tech-
nology is competitive and only the solar options remains 
more expensive.    
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Figure 10: Cost simulation with commercial (left) versus 
soft loan ODA (right) financial conditions

The low part of the bars in the figure above represents 
the capital costs and the top the O&M costs.  The figure 
below shows the competitiveness of the EREP scenario 
in relation to the WAPP scenario but also to anticipated 
grid parity in individual country groups.  

Figure 11: LCOE for the EREP scenario

The two first columns show the LCOE (levelised cost on 
a 25 years period) for diesel generation and the range of 
marginal costs for the WAPP options to the countries. 
The green columns represent the LCOE for the EREP 
scenario for all ECOWAS countries calculated on a 25 
years period, the next (orange) is the LCOE for Nige-
ria; the yellow columns represent the LCOE for Cote 
d’Ivoire, Ghana, Togo and Benin, dark blue for the 
LCOE for Burkina, Guinea Bissau, Mali, Gambia, and 
Niger, and light blue for the LCOE for Guinea, Sierra 
Leone, Liberia and Senegal.    
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Under commercial financial conditions with the private sec-
tor investing in EREP renewable energy options, the EREP 
scenario constitutes a financially better option for all new 
capacity that can substitute oil-based thermal production 
to 2018 or later on when they have access to the WAPP op-
tions. The average benefit is 0.7 c€/kWh for the countries 
that will have the cheapest WAPP options due to their hydro 
potentials or a large coal production, and 1.7 c€/kWh for the 
countries relying on future WAPP interconnection. Due to 
the decreasing investment cost for all EREP renewable energy 
options during the period, some technologies will become 
competitive with the WAPP options.

Under ODA’s conditions, the EREP scenario is a finan-
cially better solution for all the ECOWAS countries. 
However, it cannot be recommended as the solution to 
finance the EREP. Nevertheless, by targeting a possible 
limited financial support to avoid that, EREP scenario 
could avoid to be a financial burden for countries like 
Nigeria, Ghana, Cote d’Ivoire, Togo and Benin. A sensi-
bility analysis shows that a 3.6% reduction on the com-
mercial conditions will be sufficient to bring the LCOE 
for EREP scenario in line with the WAPP marginal costs 
from Nigeria, Côte d’Ivoire, Ghana, Togo and Benin.

Figure 12: LCOE for softer conditions

Finally, accounting for the externalities in the LCOE 
calculation (See annex 3), the EREP scenario becomes 
competitive with the LCOE for Nigeria, Côte d’Ivoire, 
Ghana, Togo and Benin and is quite lower for the other 

countries. When considering the negative environmen-
tal externalities of conventional generation in the eco-
nomic assessment (e.g. pollution GHG emissions), the 
ECREEE/EREP scenario becomes more attractive under 
commercial conditions. The LCOE is equivalent to the 
LCOE Nigeria and Côte d’Ivoire-Ghana-Togo-Benin (see 
Figure 13). 

Figure 13: Analysis of the electricity access situation in the 

ECOWAS

Mini-grids, Stand-alone or Micro Systems

Actual Access Rate in the ECOWAS Region

The actual status of the energy access situation is sum-
marised in the following charts. It relies on data from 
UNPD report on General Energy Access in ECOWAS 
Region - UNDP Dakar – Regional Energy Poverty Pro-
ject – 2011, corrected for some factual and compilation 
errors; for example Mali’s national access rate is 28% in-
stead of 17% and the regional electricity access rate is 
42% instead of 27%.
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Figure 14: Analysis of the electricity access situation in the ECOWAS

For the ECOWAS region, 19% of the rural population 
have access, mainly in the major rural centres and some 
localities under the lines. And 81% of their rural popula-
tions are left without access. Six countries already have a 
significant national electricity access rate in 2009, greater 
than 30%. These are Cape Verde (87%), Ghana (66.7%), 
Nigeria (50%), Côte d’Ivoire (47.3%), and Senegal (42%). 
For these countries 25.1 million urban people and 78.8 
million rural populations had no access to electricity in 
2009.  For the remaining 10 countries, only 18% of the 
population in average had access to electricity with most 
of them in urban areas (83%). Eighty two per cent% of 
the total population live without access, among them 
80% is rural.

Modelling the Correlation Population and 
Localities for the WAPP

Another important parameter to take into account: the 
spatial distribution of the population according to the 
size of their settlements, as urban cities and large rural 
towns will be easier to be supply by the grid than smaller 
scattered villages in remote areas. As demographic data 
are poor at the regional level, especially regarding the 
number of localities, a model developed for this purpose 
gives the following pictures of the ECOWAS population 
distribution in 213,700 localities having a population 
higher than 200 inhabitants:
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Figure 15: ECOWAS population and settlements (distribution by size of settlements)
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Beyond these estimated 213,700 localities, there are a lot 
of smaller settlements gathering together a few rural com-
pounds with a total number of inhabitants smaller than 
200. This population will be supplied through micro 
stand-alone equipment.  Access through grid extension 
cannot reach all the localities as the cost of the line will 
be exorbitant in regard to the energy delivered.  Based 
on this assumption and a correlation between the pop-
ulations that have access to electricity (access rate) and 
the number of localities that are supplied (dispersion 
rate for grid connected localities), that will be supplied 
through the grid and those which will not be connected, 
such as localities with small population, those far from 
the grid or those in the periphery of the grid extension 
programme. These localities according to the UN uni-
versal access objective will benefit from renewable energy 
generation through mini-grid supply systems or through 
stand-alone equipment such as SHS, which will evolve 
to micro AC power system, household biogas plants and 
solar lamps.
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Figure 16 : Scenario for electricity supply in the ECOWAS region

The chart demonstrates clearly that even if 65% of the 
population in 2020 will have access to electricity through 
the grid, only 27% of the localities will be connected and 

73% of the remaining localities will be without access if 
mini-grid solutions are not introduced.

Table 14 : Synthesis of the ECOWAS electrification modelling

Population 
in millions 
inhabitants

Localities

2010 2020 2030 2010 2020 2030

ECOWAS 300.7 421.0 601.4 213,700 213,700 213,700

Grid 
connected 
supply 
(existing 
2010)

135.2 189.3 270.4 25,666 25,666 25,666

New grid-
based rural 81.3 179.5 32,055 64,110

Off-grid 
rural 71.4 104.3 59,8363 96,165

Stand-alone 
rural 21.0 47.2 (22,438)2 (27,781)

Un-served 
population 165.5 58.0 0 188,056 73,726 0

2010 2020 2030 2010 2020 2030

ECOWAS 100% 100% 100% 100% 100% 100%

Grid 
connected 
supply 
(existing 
2010)

45% 45% 45%1 12% 12% 12%

New grid-
based rural 0% 19% 30% 0% 15% 30%

Off-grid 
rural 0% 17% 17% 0% 28% 45%

Stand-alone 
rural 0% 5% 8% 0% 10% 13%

Un-served 
population 55% 14% 0% 88% 34% 0%

1) The real figure is 42% - statistical difference in model 
calibration

2) No. of settlements (< 200 inhabitants) but not exhaustive – 
registered differently country by country

3) Some  off-grid localities, as they have grown, will be included 
in the grid extension and their EREP renewable energy 
options connected to the grid (support the voltage and 
reduce the community energy bill). The local distribution LV 

grid will be reused and extended.    
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It is expected that 64% of the overall ECOWAS popula-
tion will get access to the grid by 2020 corresponding to 
only 27% of the localities. The figures for 2030 will be 
75% of the overall ECOWAS population having access 
through the grid corresponding to 42% of the localities.

Grid-connected Rural Electrification Cost
Figure 17 illustrates the distribution cost for a 100 km 
rural distribution line (54.4 mm 2 Almelec) as a func-
tion of the population density served by the line on a 
30 year period. For commercial conditions (10% on the 
chart) the cost of distribution is about 0.062 €/kWh in 
an optimised configuration (all the localities under and 
in the vicinity of the line are connected). Generally this 
does not occur as the cost of transformers to serve small 
settlements are too expensive with regard to the electric-
ity sales. In the case of non-optimised use of the line, 
the distribution cost can double to 0.12 €/kWh. The 
minimum and maximum LCOE for a WAPP option are 
calculated to be 0.08 and 0.13 €/kWh, respectively. This 
cost includes 15% losses up to the consumer. The result-
ing on-grid rural electrification cost can be assessed to be 
between 0.20 and 0.25 €/kWh.

Figure 17: Optimised rural distribution cost for a 33 kV line

Diesel Generation Cost
With an average unit consumption of 350 g/kWh and a 
levelised price for DDO taking into account a constant 
price escalation of the barrel price of 1.84% up to 2020 
and 1.19% after 2020 (IRENA assumptions), the fuel 
cost per kWh produced is about 0.33 €/kWh. The capi-
tal cost can be estimated to 0.02-0.03 €/kWh.  

Mini-grid Dimensioning and Costing
Compared to the fuel cost to a diesel thermal production, the capital cost of the mini-grid per kWh is lower than the 
DDO cost of 0.33 €/kWh, as shown in the calculation below. A simple return on investment shows that fuel expenses 
can pay back the investment in 7.2 years for the investments made during the period 2014-2020 and 5.2 years for the 
other investments.

Assumptions

Locality average size: 1200 inhabitants

No of inhabitants/household 8

No of household 150

No of connections/km LV line 30

Length of the LV grid 5 km 

Unit price in €/km 9,000 € Grid investment cost 

45,000 €

Average cost for generation Investment in generation

2014-2020 3,500 €/kW 175,000 €

2021-2030 2,500 €/kW 125,000 €

Unit load demand - 1.5 A @ 220 V 50 kW
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Total investment costs in M€  No of  mini-grid Invest per mini-grid Total investment

2014-2020  60,000 0.22 13,200 M€

2021-2030  68,000 0.17 11,560 M€

2014-2030    24,760 M€

Financial assessment

Energy production /unit 100 MWh

Diesel consumption 35,000 kg

DDO price /kg (Levelised) 0,94 €/kg

Fuel expense 32,905 €/year

Return on invest/fuel expenses 5.3 years 2014-2020

Return on invest/fuel expenses 3.8 years 2021-2030

Capital cost - 2014-2020 0.19 €/kWh

Capital cost - 2021-2030 0.14 €/kWh

Fuel cost for diesel generation 0.33 €/kWh

WAPP LCOE max 15% losses 0.08 €/kWh

WAPP LCOE min 15% losses 0.13 €/kWh

Distribution cost >0.12 €/kWh

Resulting on-grid supply 0.20<<0.25 €/kWh

Compared to a ‘fictive’ on-grid rural electrification tariff, 
since these localities will not be connected to the grid, 
the mini-grid is equivalent to a grid-connected solution 
over the period 2014-2020 and slightly more economic 
for the following period.  

The stand-alone system’s cost is calibrated on a 30/40 
Wp solar home system which actually can be estimated 
to be €120. With an economic life time of 15 years and a 
maintenance cost of 60 € (1/2 of the investment) equally 
distributed on this period, the monthly fee for this service 
with a real discount rate of 10% is €1.42 or €17€/year.
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Annex II: Methodology for the Development of Regional RE Targets 

Renewable Energy Sources Assessment:
This assessment is based on several sources:

§	 The assessment done in the baseline report

§	 The ECREEE project pipeline 

§	 Some national targets for countries having set such 
targets.

Baseline Report’s Assessment  
The potential for renewable energy resources in West 
Africa has been assessed in a separate renewable energy 
baseline report. The resources are generous and well dis-
tributed among the countries:

•	 Wind potential is concentrated on costal zones 
(Cape Verde, Senegal, Gambia, and possibly 
Ghana, Mali and Nigeria). The overall wind 
assessments provide only general information 
on the potential that need to be refined locally 
with a survey and a measurement campaign to 
verify the strength and the seasonal variation of 
wind regimes to state the financial viability of the 
potential. 

•	 Small hydro potential is located particularly but 
not exclusively in the southern part of the region 
(Cote d’Ivoire, Ghana, Guinea, Guinea Bissau, 
Liberia, Togo and Sierra Leone) while solar 
resource is abundant in the northern regions 
(Niger, Burkina Faso, Niger and the northern 
part of Ghana and Nigeria).

•	 Except for Cape Verde and the Sahelean areas of 
Mali, Burkina Faso, and Niger, biomass resources 
are well distributed among the region, with good 
potential in the southern regions according to 
the pluviometry. When considering biomass 
resources, it is important to distinguish: 

o (i) the diffused biomass resources from 
agricultural by-products, which are 
generally costly to collect and transport 
in large quantities, and for that reason 
can be used locally, and 

o (ii) the concentrated resources at the 
agro-industry sites like rice husk, cotton 
seed shells, groundnuts and cashew 
shell, sawdust, manure and dung at 

dairies or slaughterhouses, which 
can constitute a proper resource for 
cogeneration. Under the same category 
are the urban wastes.        

•	 Finally, solar resources are especially favourable 
in the northern desert areas of the ECOWAS 
region in Mali and Niger and in the north-
eastern part of Nigeria with a potential of 1700 
kWh/installed kWp/year. The coastal areas of 
Liberia, Côte d’Ivoire, Ghana and Nigeria do 
not benefit to the same extent from this resource 
with an average potential of 1,200 kWh/installed 
kWp/year. For the remaining areas, the average 
potential is about 1,500 kWh/kWp/year. 

 
Based on the data collected, a tentative matrix is present-
ed in Table 15 showing a possible contribution of the 
potential energy resources for each country. This matrix  
indicates the type of resources that are available and the 
share of these resources. 

Table 15: Indicative ranking of RE resources by countries

Wind PV
Small scale 
hydro 

Biomass

BENIN 10% 20% 50% 20%

BURKINA FASO 0% 60% 30% 10%

CAPE VERDE 90% 10% 0% 0%

COTE D’IVOIRE 0% 10% 50% 40%

GAMBIE 60% 30% 0% 10%

GHANA 25% 35% 30% 10%

GUINEE 0% 20% 50% 30%

GUINEE BISSAU 0% 20% 40% 40%

LIBERIA 0% 10% 50% 40%

MALI 10% 30% 30% 30%

NIGER 30% 50% 0% 20%

NIGERIA 10% 30% 30% 30%

SENEGAL 70% 10% 0% 20%

SIERRA LEONE 0% 10% 60% 30%

TOGO 0% 20% 50% 30%

Mines 0% 30% 70% 0%
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The sum of the potential per country is 100%. Zero per cent 
indicates that the resource is not available or not economi-
cally feasible, as for instance biomass and small scale hydro 
for Cape Verde. Three countries have good wind potential 
(Senegal, Gambia and Cape Verde), and therefore the wind 
resources are given a high ranking for these countries. 

Countries like Mali and Nigeria, which have an equal dis-
tribution of their renewable energy resources, are given 
an average ranking of 30% for three resources (solar, bio-
mass and hydro) and a 10% ranking for wind, as wind is 
more intermittent compared to the other resources. Even 
if there are good solar resources in Northern Mali, these 
resources cannot be fully exploited as it would require 
long transmission lines to transport the produced energy 
to the south. However, this resource can be used to sup-
ply large cities in Northern Mali. 

The line “Mines” shows that four countries with large 
mining potentials (Guinea, Liberia, Sierra Leone and 
Guinea Bissau) can take advantage of their renewable en-
ergy potentials to supply directly their mining activities, 
which are located in remote areas far from the national 
grid. The two main sources are, by order of priority, the 
small scale hydro power and the solar PV. The mining 
activities generally need capacity between 30 to 150 MW.  

These figures are indicative and have been used for the 
modelling of the EREP scenarios.   

ECREEE’s Renewable Energy Projects Portfolio

The ECREEE’s identified renewable energy project pipeline has 
also been used to develop the EREP scenario (see Figure 18).  

376 MW; 
27%

442 MW; 
31%

300 MW; 
21%

263 MW; 
19%

30 MW; 2%

ECREEE's Porto-Folio of RE Projects
1411 MW 

Wind

Solar

SSHP

Biomass

Other

Figure 18: ECREEE’s Portfolio of RE projects

These projects have been identified by the NFIs and re-
flect the national priorities in terms of considered or dis-
cussed renewable energy projects. It has to be noted that 
the proposals from Nigeria with 259 MW does totally 
match  the size of this country. 

National Renewable Energy Targets
From the national surveys, targets for RE penetration 
have been collected and are summarised in the following 
table.   

Scenario Building
The EREP scenario has been compiled as follows:

§	 The entry data are the load forecast for 
each country as computed by the ECOWAS 
Revised Master Plan for the Generation and 
Transmission of Electrical Energy.

§	 The second step was to assess a possible 
penetration rate for EREP options corresponding 
to 2010 and 2020. Rates of 10% and 20% have 
been discussed with ECREEE as entry points for 
the simulation. 

§	 The targets are applied to the load forecast for 
each country, checking that the resulting capacity 
does not exceed 20% of the potential regulating 
capacity in regard to grid stability issues. 

§	 Then, the proposed matrix for renewable 
energy resources ranking is applied to calculate 
the capacity for different energy sources and 
technologies. At this stage, the Concentrating 
Solar Plant is separated from the PV farm. 

§	 The compilation shows a capacity to be installed 
in regards to the targets and the required 
investment. 

§	 The EREP options have been separately and 
financially analysed in the base line report.

§	 The EREP renewable energy scenario is 
finally financially and economically assessed 
by using the LCOE method that involves the 
determination of the resulting levelised cost for 
the EREP scenario, covering both investments 
and operation and maintenance costs scheduled 
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in the time according to the proposed investment 
programme. This LCOE is compared to a base-
line LCOE without the EREP scenario, i.e. a 
scenario for which each country is supplied 
at their actual marginal supply cost and at the 
WAPP marginal supply costs as of 2018.  The 
LCOE exercise is developed for a 25 year period 
and applied to different market conditions: 
a commercial market condition with a real 
discount rate of 10% and the ODA’s soft 
financial conditions  with a discount rate of 2%. 
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Annex III: Environmental Externalities

In 2004, the average external costs of electricity produc-
tion in the EU-25 were between 1.8–6.0 €c/kWh. Elec-
tricity production causes substantial environmental and 
human health damages, which vary widely depending on 
how and where the electricity is generated. The damages 
caused are for the most part not integrated into the cur-
rent pricing system and thus represent an external cost. 

External costs for electricity are those that are not reflect-
ed in its price, but which the society as a whole must bear.

The external costs are the sum of three components as-
sociated with the production of electricity: 

I. Climate change damage costs associated with 
emissions of CO

2

II. Damage costs associated with other air pollutants 
(NOx, SO

2
, NMVOCs, PM

10
, NH

3
), i.e. impacts 

on health, crops, etc.

III. And other non-environmental social costs for 
non-fossil electricity- generating technologies.

Marginal damage cost factors in the case of CO
2
 are not 

country specific (i.e. all countries share the same mar-
ginal factors for CO

2
, one for low, €19/tonne and one 

for high €80 /tonne).

Figure 19 : Estimated average EU-25 external costs for 
electricity generation technologies

These external costs are not included in the conventional 

market prices for electricity, which contribute to ineffi-
ciencies in resource allocation decisions. By including 
external costs in market prices, such inefficiencies can 
be corrected.

For the purpose of the EREP the following marginal 
costs are considered

•	 Hard coal: 0,10 €/kWh

•	 Oil: 0,15 €/kWh

•	 CC and TAG natural gas 0,04 €/kWh

•	 Hydro: nil

•	 Wind: nil

•	 PV: 0,015 €/kWh 

And for the WAPP with a mix of 3% RE, 5% coal, 55% 
gas, 37% hydro, the resulting cost can be evaluated as 
= 0,0275 €/kWh

When considering the externalities, the ECREEE 
scenario LCOE is equivalent to the LCOE Nigeria 
and Côte d’Ivoire-Ghana-Togo-Benin

Figure 20: Impact of accounting negative externalities 
on production costs
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Annex IV: Domestic Energy

Resources
The assessment of woody biomass resources is based on 
FAO’s Global Forest Resources Assessment done by FAO 
in 2005 (FAO – 2005). The forest area in the ECOWAS 
region has been continuously reducing since 1990. With 
133 million hectares in 1990, it was estimated as 116 mil-
lion hectares in 2005, a 14% reduction over 15 years or 
in average 0.9% per year. These wooded lands cover both 
concepts of forest and woodland following the FAO cat-
egories.

Under sustainable management, the sustainable logging 
per hectare varies depending on climate zone. In the Sa-
helean region, it is about 0.3 t / ha of forest, in Sudan 
it may be estimated as 1.1 tonnes / ha, and in equatorial 
zone it can exceed 1.8 t / ha. 

Given the location of six ECOWAS countries (Mali, 
Burkina Faso, Niger, Cape Verde, The Gambia and 
Guinea Bissau) mainly in the Sahelean and Sudano-Sa-
helean zone, an average conservative assumption regard-
ing sustainable logging quantities per hectare of forest 
for the entire ECOWAS region is set at 0.8 tonnes per 
hectare.

Based on this estimated sustainable logging ratio per ha, 
the potential volume of sustainable woodfuel for 2005 
can be roughly estimated at 93 million tonnes, as an or-
der of magnitude. Given the continuing decline in forest 
areas, the potential sustainable supply is estimated as 89 
million tonnes in 2010.
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Four countries have maintained or increased their forested 
areas: Cape Verde, Cote d’Ivoire, Burkina Faso and the 
Gambia. For most of the other ECOWAS countries, these 
surfaces are strongly declining, particularly in Nigeria 
which has lost 62% of its forest area since the 90s.

As part of the evaluation of the CILSS fire wood program 
(PREDAS), funded by the European Union, a number 
of conclusions have been drown for six CILSS coun-
tries which are part of ECOWAS, namely Senegal, Mali, 
Burkina Faso, Niger, Cape Verde, and Guinea Bissau. As 
a general statement, forestry potential remains adequate in 
regard to meet the woodfuel demand of these countries, al-
though tendencies to over-exploitation emerges, especially 
for countries such as Mali, Niger and, to a lesser extent, 
Burkina Faso. The analysis shows that, even if these coun-
tries are mainly Sahelean, it would be possible to restore 
the balance between supply and demand through a proac-
tive policy of sustainable natural resources management 
involving the participation of the local population and by 
developing and implementing a policy for efficient use of 
resources through the promotion of improved stoves. This 
should be done through public-private partnerships and 
through a moderate support to a fuel substitution policy 
from woodfuel to LPG.

Modelling the Demand for Wood Energy
The assumptions of this model are:

§	 The average vital need for food cooking for a human 
being is estimated at 600 MJ in terms of useful 

Figure 21 : FAO Global Forest Resources Assessment 2005
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energy, this corresponds to 731 grams of firewood 
per capita per day for cooking yield by 14%.

§	 The current average yields applied in the modelling are:

Cook-stove- fire wood – urban dwelling 15%,

Cook-stove- charcoal – urban dwelling 20%,
Cook-stove- fire wood – rural dwelling 12%
Charcoal burning 12%

§	 The entry key data are demographic: a population of 
300 million inhabitants, nearly 45% is urban. This 
population will double by 2030.

§	 The urbanization rate of 45% rises gradually to 50% by 
2020 and 55% by 2025.

§	 The consumption of modern energies is estimated in 
the EREP baseline report at 300,000 tonnes of LPG and 
666,000 tonnes of kerosene, mainly used in Nigeria. The 
cooking yield of these energies is estimated at 75%.

Due to urbanization, the share of consumption of char-
coal in urban areas will increase from its current level 
of 50% to 80% by 2030. Currently, five countries are 
using charcoal as the first domestic fuel in urban areas 
- Senegal, Mali, Cote d’Ivoire, Ghana, and Benin. The 
migration from wood to charcoal is underway in Burkina 
Faso. Only Cape Verde and Niger use mainly fire wood 
as primary energy. In the Gambia, the carbonization of 
wood is banned but The Gambia imports it from Casa-
mance in Senegal.

Reference Scenario

ECOWAS POPULATION 2010 2020 2030
Population 300,7 421 600
Urbanisation rate 44% 50% 55%

Urban population 133,7 210,5 330,0

Unit consumption 0,6 GJ/cap/y

0,731 Kg fire wood /
cap/day

Cooking energy needs 106 GJ 180,4 252,6 360,0
-urban 80,2 126,3 198,0

-rural 100,2 126,3 162,0
Modern fuel

LPG106 GJ 10,4 16,4 25,7

Kerosene106 GJ 20,8 32,8 51,4

Urban cooking energy106 GJ

LPG 10,1 15,9 24,9

Kerosene 13,9 21,8 34,2
Urban modern cooking fuel 24,0 37,7 59,1
Urban modern fuel % 30% 30% 30%
Woodfuel 70% 70% 70%
Urban woodfuel 106 GJ 56,2 88,6 138,9
-fire wood % 50% 40% 20%
-charcoal % 50% 60% 80%
-fire wood 106 GJ 28,1 35,4 27,8
-charcoal 106 GJ 28,1 53,1 111,1
-fire wood 106 tonnes 12,5 15,7 12,3
-charcoal 106 tonnes 5,0 9,5 19,8
Woodfuel 106 tonnes 48,4 83,5 154,0

Rural cooking energy 

LPG 0,3 0,5 0,8
Kerosene 6,9 10,9 17,1
Rural modern cooking fuel 7,2 11,4 17,9
Rural modern fuel % 7% 9% 11%
Woodfuel 93% 91% 89%
Rural woodfuel 10^6 GJ 93,0 114,9 144,1
-firewood % 95% 90% 80%
-charcoal % 5% 10% 20%
-firewood 106 GJ 88,3 103,4 115,3
-charcoal 106 GJ 4,6 11,5 28,8
-fire wood 106 tonnes 49,1 57,4 64,0
-charcoal 106 tonnes 0,8 2,1 5,1

Woodfuel106 tonnes 55,0 72,1 100,8

Overall Woodfuel 106 tonnes 103,4 155,6 254,8
Needs of 106 ha sustainable forestry 129,21 194,54 318,55
Forest and wooded land 106 ha 111,40 102,02 93,43
Sustainable production 106t 89,12 81,62 74,74
Deficit in 106 tonnes -14,25 -74,01 -180,10
Afforestation index -16% -91% -241%

2010 2020 2030
Efficient wood cook-stove - urban 15% 15% 15%
Efficient charcoal cook-stove c 20% 20% 20%
Efficient  wood cook-stove - rural 12% 12% 12%
Efficient charcoal burning 14% 14% 14%

1kg charcoal =  kg fire wood 7 7 7
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Figure 22: Reference scenario

In the reference scenario, the penetration of modern 
cooking fuel and cooking equipment is kept at their 2010 
level, while the assumption of the consumption shift 
from fire wood to charcoal is applied.

In this case, the total demand for tonnes of wood to meet 
the demand for fire wood and charcoal grows from 103.4 
million tonnes in 2010 to 155.6 million tonnes in 2020 
and 254.8 million in 2030.

Already in 2010 the sustainable ECOWAS woodland’s 
woodfuel potential is less than the actual demand which 
means an overexploitation of the resource that can be 
assessed at an ‘over-exploitation’s index of 16%, corre-
sponding to the gap between demand and sustainable re-
source over this sustainable resource. If nothing is done, 
this index will increase rapidly to reach a value of 91% by 
2020 and 241% by 2030, with rapid potentially irrevers-
ible deforestation as consequence.

Impact Assessment of the Improved          
Cook-stoves

The first measure tested on this model is the reduction 
in woodfuel demand by implementing a policy of energy 
efficiency through the promotion of improved stoves for 
firewood and charcoal and seeking a substantial energy 
efficiency gain. The objectives of this policy are summa-
rized in the following table:

2010 2020 2030

Efficient urban wood cook-stove 15% 23% 30%

Efficient charcoal cook-stove 20% 28% 35%

Efficient rural wood cook-stove 12% 18% 25%

The objective is to significantly improve over a period of 
20 years the efficiency of the stoves using firewood and 
charcoal. The development of regional standards and 
labels for quality efficient cook-stoves has to be carried 
out to have a common reference. The second action is to 
agree on a common regulatory framework by prohibiting 
the manufacture and sale of inefficient stoves by 2020 in 
order to avoid inefficient use of the resource.

In terms of actions, it is necessary first to promote the 
know-how needed to ensure the efficient production of 
good quality cook-stoves. This knowledge exists already. 
However, it has to be compiled and disseminated. The 
craftsmen manufacturing these stoves need to be in-
formed of the impending ban and offered support with 
the entrepreneurial approach in order to adopt models 
similar to the Malian one should be considered. 

In a short transition period, micro-credit schemes for low-
income households should be available to support the be-
haviour shift in purchasing cooking stoves at a cost of €4-6. 
Nevertheless, it is essential to achieve a regional consensus 
on the obligation to manufacture and sell only improved 
stoves and to ban the inefficient ones. The longevity and 
efficiency of the improved stoves will, in the long term, 
generate a profit for the user. It is also necessary to avoid 
any idea of subsidizing this activity which should develop 
on a commercial basis. In terms of results, this scenario 
has significant effects on the forest resources over-exploita-
tion index as shown in following figure.
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Figure 23: Efficient cook-stoves measures

The 2030 index that was 241% in the reference scenario 
is reduced to 86%. Following the decision to ban inef-
ficient products from the market in 2020, the demand 
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is dramatically diminished, reducing the pressure on the 
natural resources. 

Efficient Charcoal Burning

The second measure tested is the performance improvement 
of carbonization which could increase from 12% today to 
25% by 2030. A yield of 12% means that it takes seven kilos 
of wood for a kilo of charcoal while a yield of 25% reduces 
the need for wood to 4 kg per kg of charcoal.

Figure 24: Efficient charcoal burning

This measure is also effective and helps to shift the forest 
overexploitation index of 241% to 136% by 2030.The im-
plementation of this measure is more complicated than the 
previous one since it requires both a training component 
of charcoal burners to more efficient techniques, and at the 
same time, monitoring to ensure that these new skills are be-
ing effectively applied by charcoal burners. Illegal charcoal has 
to be controlled and eradicated. Since part of the production 
of charcoal is actually not controlled, this measure should be 
integrated as part of a policy for sustainable management of 
forest resources involving the local population more directly. 

Combining Both Efficient Cook-stove and 
Efficient Charcoal Burning

By combining both identified measures (banning of inef-
ficient cook-stoves in 2020 and inefficient carbonisation in 
2030), the index for overexploitation is reduced considerably. 
From an overexploitation index of 11% in 2010, this trend 
could be stopped by 2020, as illustrated on the figure no 25, 
by a negative index of -15%, but will return to a value of 15% 
by 2030. As the woodfuels resources are not equally distrib-
uted, the issue of severe deforestation remains for Nigeria, if 
massive use of modern cooking fuel is not promoted.  
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Figure 25 : Impacts of combining both previous measures
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Substitution of Woodfuels by Modern Fuels

The last practical measure that can be raised is to increase 
the share of modern energy in the mix of domestic en-
ergy in the ECOWAS. If utilised in a correct way, one 
of the benefits of modern energy is its high energy ef-
ficiency with a yield of 75%. Its drawback is the fact that 
they are petroleum products such as butane, kerosene, 
whose prices are relatively high if consumption is not 
subsidized. 

An alternative is to use biofuels produced locally, but 
prices are still not really competitive. Past policies have 
been subsidizing this type of energy. Increasingly, taking 
Senegal as example, governments are moving away from 
subsidies to pursue a policy of true prices. Burkina Faso, 
which still applies a large percentage of subsidies on the 
LPG cylinders under 12 kg, must pay under the finance 
law the subsidy amount of more than €10 million per 
year for the sale of 30,000 tonnes LPG, covering only 
5-6% of the national domestic energy.

The actual baseline for modern cooking fuel is a pen-
etration rate of 17% due to the large use of kerosene in 
Nigeria accounting for 2/3 of the 17%. The penetration 
rate is 12% for LPG in the ECOWAS countries exclud-
ing Nigeria, and 22% for kerosene in Nigeria.

Maintaining the level of penetration for modern cooking 
fuel will not be sufficient in the case of Nigeria even if 
both previous measures are fully applied. For the other 
countries, the overexploitation of the woody resources 
will again speed up at the end of the period.   Therefore 
the targets for modern cooking energy are set to restore 
the balance between sustainable woodfuels production 
and demand. In that case the use for LPG in the ECO-
WAS countries (except Nigeria) should grow from 12% 
by 2010 to 20% by 2030 and the use of kerosene in Ni-
geria from 22% by 2010 to 60% by 2030. The resulting 
aggregated targets are 17% by 2010, 36% by 2020 and 
41% by 2030.
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Figure 26: Resulting needs for modern cooking fuels

EREP Scenario for Domestic Energy

The EREP scenario for domestic energy is to combine 
the three measures proposed. However, it must be noted 
that the second measure on improving yields of carboni-
zation is part of a policy of natural resource manage-
ment which is under the supervision of the ministries 
in charge of environment and sustainable development, 
and that the third measure can only be sustainable if the 
shift from wood energy to modern energy occurs on a 
basis of non-subsidized prices. The combination of the 
three measures does lead to a return of the balance be-
tween supply and sustainable forest cover energy demand 
of the people.

Figure 27: The ECREEE scenario for domestic energy
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Annex V: Panel of Tools According to the Selected Modus Operandi

For Grid Connected Applications 

Several modus operandi can be considered:

1. A mandatory approach can be selected through the 
so-called Renewable Portfolio Standard (RPS). This 
is generally responsibility of the regulatory author-
ity that is mandated to implement the policy. Based 
on the national policy and strategy for renewable en-
ergy, the national regulatory authority shall develop 
a Renewable Portfolio Standard to be submitted 
for the approval of the national governments, set-
ting, according to the NREP, the renewable energy 
capacity to be added to the power production mix. 
The RPS would specify what percentage of the total 
power that utilities supply should be renewable en-
ergy over specified periods of time, either by generat-
ing themselves, or by buying the power produced by 
IPPs. These IPPs would have been invited through a 
tendering procedure or they would have decided to 
invest in renewable energy power generation accord-
ing the propitious market conditions offered. As an 
alternative, the utilities can avoid this investment by 
paying compensation to a national renewable energy 
fund to support other renewable energy activities. (as 
is the case of Ghana).

2. Monopoly utilities would have to compulsorily buy 
all the Renewable Energy produced. The major issue 
here would be the ability of utilities to pay as the 
power from renewable energy may be higher.

3. The Member States can select a more consensual ap-
proach through tendering the required capacity as 
IPP after an agreement between the Member States 
government and its utility or TSO that can be sealed 
through the recurrent rolling programme agreement 
signed between the Government and its utility.    

4. A third opportunity is an open procedure that will 
fix the feed-in tariff and provide the legal and regu-
latory framework for renewable energy production 
business as well as launch an open tendering for in-
vestors attracted by this opportunity. The decision 
will be on the investor side. When the conditions are 
too restrictive, few investors or none will respond. If 
the conditions are favourable, many and possibly too 
many will be interested by this open offer. 

Concerning grid connected renewable energy produc-
tion, main tools include: 

§	 Feed-in tariffs: To ensure a stable pricing policy, 
ECOWAS Member States shall introduce feed-
in tariffs for small hydro schemes not exceeding 
30MW, all biomass cogeneration power plants, 
solar and wind-based power plants, irrespective 
of their sizes. Specific tariff regimes formulated 
by National Regulatory Authorities based on a 
common guideline developed by the Regional 
Electricity Regulatory Authority (ERERA), 
shall, in the long term, be guaranteed to buyers 
under standard contract and provide reasonable 
rate of return.  

§	Norms for determining feed in tariff for dif-
ferent renewable energy technologies: These 
would ensure a reasonable return to investors, 
but designed not to provide undue profits. 
Therefore, they would also include frequency or 
rationale for revision. Sometimes they should 
decline as in case of solar PV. In other cases, like 
biomass, there could be an escalation factor for 
the fuel component. For hydro, there may be dif-
ferential tariffs for the initial debt period, declin-
ing subsequently. Based on these norms, regula-
tory authorities would declare feed in tariffs.

§	Development of a Standard for Power Pur-
chase Agreements (PPA). The PPA sets the 
terms for the technical and commercial deliv-
ery of the energy produced by an IPP. It shall 
determine the delivery location, power charac-
teristics, price, quality, schedule, and terms of 
agreement and penalties for breach of contract. 
It shall, among other things, ensure that prices 
provide an adequate return on investments for 
renewable energy; standardizes and simplifies 
contractual relationships; and protects inves-
tors, utilities and consumers. 

The WAPP Permanent Secretariat has already 
developed in cooperation with ERERA appro-
priate standard or model for PPAs for larger gas-
based or hydro power IPPs. These standards and 
models should be revisited to ensure their appli-
cability to renewable energies. A lighter model 
shall be developed for smaller IPPs. Standards 
and models have to be validated by the national 
utilities and the national regulatory authorities, 
which will have the duties of controlling and 
monitoring these contracts. 
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§	 Tariff regulation. The national regulatory au-
thority shall specify the terms and conditions 
for the determination of tariffs, and, by doing 
so, it shall consider all tariff elements that are fa-
vourable or hindering the promotion of renew-
able sources in electricity production.

§	 Tax exemption: In order to reduce the impact 
of the capital cost on the consumer’s final tar-
iff, it is agreed that all equipment imported for 
renewable energy production purposes will be 
exempted of import taxes and duties. 

§	 Tax holidays: In order to attract foreign investors, 
a 100% reduction on income taxes could be grant-
ed to the renewable energy production plant dur-
ing the first five years, followed by a 50% reduction 
on the following five years. From years 11 to 15, a 
25% reduction on income tax will remain.     

§	 License: An IPP shall necessarily have a license 
to produce and inject this production on the 
grid. The license will determine the technical 
and financial conditions for energy delivery to 
the grid as well as the eventual connection fees 
or contribution to grid reinforcement. The TSO 
will determine the access point to the grid that 
has to be within a reasonable distance to the IPP 
planned installation.

§	Net-metering: The NREP should open for net-
metering or distributed renewable energy produc-
tion on trial basis and as a pilot project to test 
and monitor the resilience of the LV distribution 
network to this type of application. Therefore, 
authorisations should be granted to private in-
stallations connected to the grid having an over-
all capacity less than 20 kVA. The utility will be 
committed to monitor the trial within 5 to 10 LV 
transformer distribution areas to assess the gain 
in term of reduced load on the transformer but 
also in terms of impact on the stability on the 
LV and MW systems. A Feed-in Tariff shall be 
granted to the renewable energy installation own-
ers for the excess power injected on the grid. 

For Off-grid Applications 

§	Mini-grid concessions

Small power renewable energy systems shall play a 

key role in supporting expansion of electrification 
in ECOWAS particularly due to the scattered and 
isolated nature of rural electricity demand, which 
makes mini-grids the least cost solution in many 
cases complying with the distributed nature of re-
newable energy resources. Private producers bring 
finance and management expertise which is needed 
for operation and maintenance of such systems.

Therefore, the national regulatory authority and/
or the rural energy agency shall develop light-touch 
measures for awarding renewable electricity conces-
sions for the production and distribution of electric-
ity for a locality or a cluster of localities connected 
with a single grid. The distribution will be done 
through mini-grids. Ideally, there should be only 
light distribution license required for the size of the 
mini grids proposed. The upper limit for a mini-grid 
concession is set to 1 MW renewable energy produc-
tion. Above that limit, the promoter has to apply a 
normal rural electrification concession. 

By developing mini-grid concessions, the national 
regulatory authority and/or the rural energy agency 
will outsource the energy supply of a specific geo-
graphical location with obligation to serve all cus-
tomers that request service to a private company. The 
authority shall probably provide subsidies or incen-
tives and shall regulate the fees and operations of the 
concession to ensure an acceptable end-consumer’s 
tariff. The concession can be given for a single local-
ity or a cluster of localities connected together with 
a local distribution networks. The concession should 
stipulate the minimum share of given renewable en-
ergy sources to enter in the energy mix. 

Commercially-based development of small-scale re-
newable energy power generation will be facilitated 
by implementing a standardised transactional frame-
work for contract, pricing and regulation.

§	Quotas for larger rural electrification conces-
sion 

In case of a rural electrification, which is based on 
larger territorial delimitation or carried out by the 
national utilities, the national regulatory author-
ity should determine Renewable Portfolio Standard 
(RPS) for off-grid renewable energy applications re-
specting the principles of all-inclusive rural electrifi-
cation planning, which should seek the fulfilment of 
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the NREP’s targets and selected least cost options.

Monitoring and enforcement of RPS could be fa-
cilitated through obligations specified for the rural 
electrification concessionary company or for the na-
tional utility via their contractual arrangement with 
the state or the renewable energy agency/fund, to 
apply a given quota of renewable energy technolo-
gies in their supply strategy. Incentives and penalties 
should support the implementation of the quotas. 
Models and guidelines would be developed at the 
regional level with the support of ECREEE assisted 
by ERERA. 

§	 Stand-alone systems standards 

Technical specifications and codes for stand-alone 
solar PV, small scale hydro and wind power will be 
developed as well as a process of certification for 
technical personnel. The national regulatory author-
ities should develop standard credit scheme arrange-
ments together with the financial institutions and 
the renewable energy sector organisations to ensure:

1) Access to credit and subsidies

2) Financial risk management 

3) Sustainable after-sales service.

An alternative to the credit scheme delivery is the crea-
tion of Renewable Energy Services Companies. Standard 
contracts could also be developed by the national regu-
latory authority, based on a template developed at the 
regional level.
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