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Foreword 

Murtala M. Aliyu 

Honourable Minister of State for Power and Steel 
 
This book is a product of a workshop organized by the Federal Ministry of Power and 

Steel in collaboration with several national and international agencies. The overall 

objective is to come up with ideas and approaches to scale up access to electricity 

services in the country. 

 

Promoting universal access to electricity services is a key component of the Federal 

Government’s commitment to reduce poverty. Today many Nigerians live literally in 

dark, without electricity for lighting, essential health services and the development of 

economic opportunities, especially in agriculture and micro enterprises. It is my 

conviction that no meaningful development can take place without access to modern 

energy services. Likewise, without electricity, extending common democratic norms and 

values through radio and television will be a very difficult task. 

 

Presently, the Federal Government is committed to extending electricity to the over the 

70 percent of our population in rural areas. Through the National Rural Electrification 

Programme, Government seeks to extend the national grid to all Local Government 

Headquarters in the country. In the process, several small towns and villages along the 

grid will be electrified. Today, of the 774 Local Government Headquarters in the country, 

580 are already connected to the National Grid, while work is going on in 96 others. It is 

expected that the remaining 98 Local Government Headquarters will be connected to the 

grid in the shortest possible time. 

 

Despite the significant strides recorded by this administration in rural electrification, 

achieving universal access will no doubt be costly and perhaps slow. The government has 

already committed an unprecedented amount of resources on the rural electrification 

programme. To sustain this achievement, other sources of finance need to be explored. 

This calls for vital reforms.  
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An Electric Power Sector Reform Bill is presently before the National Assembly. The bill 

seeks to increase national power outputs through the participation of the private sector as 

well as the unbundling of the National Electric Power Authority. Among other things, a 

liberalized power sector supply industry will attract much needed capital from the private 

sector, introduce a national independent regulator and stimulate overall growth in 

generation, transmission and distribution of power in the country. 

 

Electricity sector policy reforms will create an enabling environment for new initiatives 

on rural electrification. Efforts are needed to develop appropriate strategies in meeting 

time-bound targets of universal electricity access either through the national grid or using 

renewable energy sources. Besides achieving universal access, the government seeks to 

retool the rural electrification programme towards greater economic efficiency, 

particularly by developing a partnership with the private sector, the various tiers of 

government and affected communities. 

 

Extending and deepening partnership with international agencies are important 

components of this strategy of reform for several reasons. Reforms in the rural 

electrification programme will benefit from best practices in several parts of the world. 

Many agencies like the World Bank, the African Development Bank and the United 

States Department for Energy are tested partners of Nigeria in promoting sustainable 

development in the country. Working with these partners will not only enhance quality, 

but will assist Nigeria in building a financial base and capacity to renew the initiative on 

rural electrification. 

 

This publication is a unique collection of perspectives and insights that will certainly 

assist the government in reshaping the programme on rural electrification. I recommend 

this book to policy makers, professionals, the private sector – and in fact all stakeholders 

in the electricity supply industry. It is a welcome reading for an industry in search of 

ideas and renewal. 

  

September 2002 
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Preface 
 
 
This book presents an edited collection of papers presented at a national workshop on 

“Energizing Rural Transformation in Nigeria: Scaling Up Electricity Access and 

Renewable Energy Market Development”, March 19 – 20, 2001 in Abuja. The workshop 

sought to stimulate dialogue on the formulation of an overall national vision and 

programme for expanding access to electricity services to the vast majority of Nigerians 

residing in rural areas. The book fills an important knowledge gap on best practices on 

rural electrification around the world; the status of Nigeria’s rural electrification 

programme; and presents an overview of several emerging issues including private sector 

participation, the role of renewable energy and gender in formulating a new national 

programme. 

 

The workshop and this volume have been made possible through a unique partnership of 

Nigerian and international agencies, including the Federal Ministry of Power and Steel, 

Energy Commission of Nigeria, United States Department of Energy and the World Bank. 

The support of the Honourable Minister of Power and Steel, Dr Olusegun Agagu and  the 

Honourable Minister of State, Mallam Aliyu Murtala have been pivotal in realizing the 

various outputs of the workshop, including this book. Engrs. H. Nggada, F.N.A. Olapade 

and Alex Amakom and the entire staff of the Electrical Inspectorate Services Department 

of the Federal Ministry of Power and Steel have at times gone beyond their call of duty to 

ensure the smooth completion of this project. 

 

A special thanks goes to Arun Sanghvi, Mac Cosgrove-Davis and Wendy Hughes of the 

World Bank as well as John Brodman of the United States Department of Energy mission 

in Nigeria for their financial and logistical assistance. Jamal Gore and Joanna Gregory of 

Winrock International provided planning and logistics support and have prepared a 

summary of the proceedings of the workshop. Their contribution has been incorporated 

into the present volume. Support for Winrock International came through a grant from 

Solar Electric Light Fund and the United States Department of Energy. The support of 
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these agencies is gratefully acknowledged. Obinna Ibiam, Dipe Adedeji and Uche Igwe 

have provided logistics, IT and proof reading assistance, respectively. 

 

May I use this opportunity to thank the various presenters and participants from federal, 

state and local government agencies, international organisations, representatives of the 

private sector, non-governmental organizations, academic institutions and local 

communities whose enthusiasm and insight raised the standards of the outputs and 

prospects for a large-scale programme on rural electrification in Nigeria. Progress on 

scaling up access to electricity services will depend on the sustenance of this partnership - 

where all key stakeholders participate in developing a new road map for the country in 

this important field. 

 

Finally, the views expressed in the various chapters are the responsibilities of the 

individual authors and does not necessarily reflect the position of ICEED or any of the 

sponsors or supporters of the project. 

 

 

 

Ewah Otu Eleri 

February 2002 
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Summary of Chapters 

 

Jamal Gore and Joanna Gregory 

Winrock International 

 

Part 1:  International Experience in Rural Electrification 

 “Gearing Up for a Big Impact Rural Electrification Program” – Arun Sanghvi, Lead 

Energy Specialist, Africa Rural and Renewable Energy Initiative (AFRREI), World Bank 

Mr. Sanghvi began his presentation with a photo of the earth at night, showing that Africa 

is virtually un-served by modern lighting compared to the rest of the world.  He noted 

that energy could meet several needs related to rural transformation, including rural 

poverty reduction, health improvements, education, and other priorities.  Further, access 

to modern energy can foster increased local empowerment and a cleaner environment. 

 

Mr. Sanghvi stressed that successful rural electrification programs in other countries, 

such as Mexico and Indonesia, have been founded on favourable macroeconomic 

conditions and genuine government commitment.  He suggested that other success factors 

in large-scale rural electrification programs include: 1) cost recovery for service 

providers; 2) the limited-term use of “smart subsidies”; 3) “working on both sides of the 

meter,” or providing incentives for both suppliers and end-users; 4) employing demand-

driven selection criteria with an emphasis on cost recovery; 5) providing government-

backed incentives to reduce costs; and 6) promoting a supportive political environment. 

 

To illustrate the importance of policies, Mr. Sanghvi pointed out that Nigeria’s per capita 

GNP is roughly similar to that of Vietnam.  Yet, more than 80% of Vietnamese 

households have access to electricity, while only about 30% have been reached in Nigeria.  

Sanghvi suggested that governments shift their rural energy role from that of service 

provider to service enabler, and from primary financier to the provider of smart subsidies.  

Further, Government could coordinate policy setting and oversee policy implementation, 

ensure community participation, and foster cross-sectoral links with other development 

sectors, such as health, education, agriculture, water, micro-enterprise development and 
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rural information and communications technologies. 

 

“Enabling Renewable Energy Scale-Up: The Role of the State, The Case of Chile” – Dr. 

Alejandro Jadrasic, former Minister of Energy for Chile 

Dr. Jadrasic shared the experience of the Chilean Energy Ministry’s program to expand 

the national renewable energy (RE) market rapidly and cost-effectively.  In 1994, the 

Chilean government prioritised RE as a tool for promoting economic growth and social 

equity.  The Energy Ministry designed a program to reach 75% of the population by the 

year 2000, emphasizing regionally decentralized decision-making, joint financing, 

efficient allocation of resources, and promotion of alternative technologies.  Jadrasic 

noted that mild regulation of natural monopolies and subsidized projects, smart subsidies, 

reasonably regulated tariff structures and environmental regulations all complemented 

transparent market transactions and strong reliance on community participation.  In 

stressing the role of community participation, Jadrasic noted that all rural energy project 

proposals in the Chilean program had to originate within the communities themselves.  

The program proved very successful, achieving 76% coverage by the end of 1999.  In his 

concluding recommendations Dr. Jadrasic suggested: 1) creating market incentives so 

that private companies solve rural electrification problems; 2) a management model of 

central coordination but decentralized implementation; and 3) close collaboration 

between government, the private sector, and end-users. 

 

“Increasing the Pace and Lowering the Costs of Rural Electrification Connections” – 

Rob Stephen, Eskom, South Africa 

Mr. Stephen presented Eskom’s experience of a large-scale rural electrification program 

in South Africa. In the Eskom program the rate of connections increased from a few 

thousand per year to 300,000 per year, and costs fell by 50% in five years.  Stephen listed 

a number of key elements to a successful rural electrification program: 1) clear direction 

from the federal government; 2) clear targets and performance indicators established in 

advance; 3) availability of adequate funds; 4) realistic timetables and goals; 5) the 

involvement of all stakeholders; 5) a clear decision made at the electrification program’s 

inception about revenue management and metering technology and systems; and 6) 

optimised and standardized technology.  The logistical challenge in South Africa was 
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great: on average, over the course of five years, a connection had to be made every 30 

seconds, a pole had to be placed in the correct position every 10 seconds, and 200 meters 

of cable had to be strung every 60 seconds. 

 

Eskom reviewed their plans every three months to re-evaluate targets and costs, so that 

they could better mitigate potential risks associated with (1) sudden changes in political 

situations, (2) local population demographics, (3) the lack of accurate data and (4) other 

difficulties in meeting deadlines in remote communities. 

 

Stephen noted that Eskom worked through “electrification committees” elected by the 

communities themselves, and with the Local Authorities when they were later formed.  

Eskom found that communities were very interested in “transfer of skills”: locally 

constructed facilities, and training in maintenance and operation of systems.  Stephen 

suggested tackling technical interventions through four avenues: 1) determining realistic 

load requirements of rural populations; 2) determining the supply options; 3) ensuring 

equipment is used optimally; and 4) revenue management and metering.  The main initial 

obstacles that Stephen identified for the South Africa program were insufficient funds 

and the lack of clear direction from the federal government.  These were overcome by 

reducing costs and establishing clear objectives internally. 

 

“Policy Platform for Scaling Up Access: Lessons from International Experience” – 

Wolfgang Mostert, International Expert on Rural Electrification Policy 

Mr. Mostert began by outlining four elements necessary for successful rural 

electrification programme: 1) access to finance; 2) operational know-how; 3) an enabling 

legal and regulatory framework; and 4) access to market information.  In contrast to old, 

top-down regulatory paradigms, new regulatory models focus on bottom-up, 

entrepreneur-driven competitive energy markets to promote a flourishing of ideas and 

local initiative.  Mr. Mostert called for the “de-humanisation” of regulation: political 

intervention should be avoided as much as possible.  Regulation should provide a 

supporting framework for commercial activity, not be an obstacle.  Electrification 

projects should focus first on maximizing electrification coverage by building the project 

around the demand of “anchor customers;” and then strive for high connection rates to 
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meet social goals and achieve economies of scale.  Mostert suggested letting tariffs vary 

according to the local cost of supply, and narrowing differences in tariff levels by 

imposing rural electrification charges on urban consumption.  Finally, Mostert 

recommended the use of “smart subsidies” in order to increase access to rural electricity. 

 

 “A Demand-driven Framework for Linking Energy and Key End-use Sectors” – Jamal 

Gore, Africa Program Manager, Winrock International 

Mr. Gore noted that energy, and especially electricity is not valued in itself; rather it 

enables other valuable activities.  Gore said that an emphasis on productive (income 

generating/labour saving) energy applications – as opposed to focusing only on 

household electrification – could help increase willingness and ability to pay for 

connections.  However, to ensure that programs are actually useful to end-users, planners 

must recognize that the energy (and electricity) needs of men and women may differ, and 

must be addressed appropriately in advance.  Gore described his organization’s work in 

applying participatory approaches to determine income generating and labour saving 

energy needs in rural communities.  However, Gore also noted that energy inputs alone 

are not sufficient to solve many social and economic problems; the need for market 

access, technical, and financing assistance means that project teams must be cross-

sectoral. 

 

Part 2: Policy and Institutional Framework for Scaling Up Electricity Access— Key 

Issues and Challenges 

“The Potential Role of NEPA in Grid Rural Electrification in a Restructured Distribution 

Sector” – Senator Liyel Imoke, Chairman, National Electric Power Authority (NEPA) 

Technical Board 

According to Senator Imoke, rural electrification in Nigeria has traditionally meant 

installing lighting systems, a thus far financially unsustainable undertaking.  The current 

objective of NEPA’s rural electrification program, however, is to make rural 

electrification cost effective.  The broader goals of the rural electrification program are to 

increase agricultural productivity through intensified irrigation and more efficient 

agricultural processing and crop preservation systems, to promote rural enterprise, and to 
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reduce urban migration by bringing modern communications and entertainment facilities 

to the rural areas. 

 

Senator Imoke explained that NEPA’s Rural Electrification (RE) sub-sector (within the 

Distribution and Marketing sector) has been in existence for 22 years, and that NEPA has 

much to offer in terms of engineering expertise and technical assistance for rural 

electrification projects nation-wide. 

 

Under current unbundling plans, NEPA’s RE subsector is being decentralized and most 

of its engineering staff is being sent to the six Distribution and Marketing Zonal Offices 

that have been established around the country.  These zonal units are tasked with 

connecting all local government headquarters, and neighbouring towns and villages, to 

the national grid. 

 

Senator Imoke noted that the current government has budgeted and released more money 

for rural electrification than any previous administration, but most of this money is being 

channelled through the Federal Ministry of Power & Steel rather than NEPA.  Increased 

funding has led to improvements in the RE program’s efficiency and effectiveness, and 

strides have been made in achieving RE goals.  So far, 600 out of 774 local government 

headquarters have been connected to the grid.  The main obstacles to date include lack of 

adequate power supply at required locations and the need to construct thousands of 

kilometres of 33-kV inter-township connection line with resultant high voltage losses, 

vandalism and theft, and limited access to needed off-shore materials. 

 

“Review of the Federal Rural Electrification Program” – Engr. H. Nggada, Director, 

Electrical Inspectorate Services Department, Federal Ministry of Power & Steel 

Engr. Nggada gave a description of Nigeria’s rural electrification (RE) program, which is 

aimed at connecting all local government headquarters and select neighbouring towns 

and villages to the national grid.  The program began in 1981, and was originally 

implemented by NEPA.  In 1987 the federal government negotiated an agreement with 

Bulgaria and Germany to supply $75 million worth of necessary imported materials, 

while those materials that could be produced locally – wooden cross-arms, reinforced 
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concrete poles, tie straps, stay blocks, etc. – were purchased on the local market.  In 1989, 

the federal government inaugurated an Implementation Committee on Rural 

Electrification (ICRE), comprised of officials from NEPA, the Federal Ministry of Power 

& Steel, and the Electrical Inspectorate Services Department.  RE projects are monitored 

by the 15 zonal offices of the Ministry, and NEPA’s RE Department handles project 

supervision and evaluation. 

 

Nggada noted that rural loads are small and sparsely distributed and therefore expensive; 

though it cannot be justified on the grounds of economic viability, rural electrification is 

defended on the grounds of economic and social development and quality of life 

improvement for rural people.  The main constraints to the national RE program have 

been budgetary limitations, insufficient bulk power supply, failure of systems due to 

faulty materials and vandalism, and high costs associated with the distance of remote 

communities from the existing grid.  Accordingly, the Ministry is looking into the use of 

solar and other renewable energy sources for rural power provision.  Additionally, the 

National Assembly is proposing a bill to mandate the licensing of retailers of high tension 

and other major power transmission and distribution materials in order to curb vandalism.  

An estimated N45.2 billion (US $370 million) is needed to complete all planned RE 

projects.  Japan has recently awarded a JY1.2 billion (US $9.6 million) grant in support 

of Nigeria’s RE goals. 

 

“Rural Electrification Programme Review and Future Challenges: A State Perspective” 

– Engr. Ahmed K. Amshi, General Manager of Yobe State Rural Electrification Board 

Eng. Amshi began his presentation by noting that the Yobe State Rural Electrification 

Board (REB) establishes and manages the state’s RE programs, and generates, transmits, 

distributes and sells electricity in bulk and to individual customers.  The REB consists of 

a chairperson, general manager and secretary; one representative from each local 

government area within the state; and representatives of NEPA, Ministry of Works, 

Ministry of Justice and the Governor’s Office.  Only 25% of Yobe state has access to the 

national grid, and nine out of seventeen local government headquarters are not connected. 

 

According to Engr. Amshi, the REB’s biggest obstacles include: 1) limited knowledge of 
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electricity supply issues on the part of the chairperson and local government 

representatives; 2) inadequate access to the national grid; 3) insufficient access to and 

affordability of alternative sources of electricity, such as diesel generators and solar 

power systems; and 4) inadequate federal funding for states’ rural electrification needs.  

Yobe state is trying to cope with these obstacles in part by working with local 

government councils to promote rural electrification.  In new projects, the state provides 

the local government with a generator and distribution network as well as staff to manage, 

operate, and maintain the station. The local government, meanwhile, provides a back-up 

generator, power station and perimeter fencing, as well as the fuel and operating 

materials, and manages customer bill collection. 

 

Some local government councils take on rural electrification on their own, working to get 

communities connected to the national grid without government assistance (there are 

currently four community-driven rural electrification projects).  In addition, outside 

funders occasionally provide funds for community projects (NEAZDP, a European Union 

assisted program, has funded four such projects).  According to Amshi, no rural 

electrification projects have been completed by the Federal Ministry of Power and Steel 

in Yobe State since its creation in 1991.  In 1995, the Ministry began two projects in 

Yobe to connect local government headquarters to the grid, but progress has been limited.  

A third project – a collaboration between Federal Authorities and the state government – 

is in the works, but again, is not yet completed.  Yobe plans to electrify 25 additional 

towns by the end of 2001, provided the Ministry widens access to the national grid within 

the state. 

 

Part 3: Accelerating Renewable Energy Market Development 

 “Renewable Energy Development: Status and Prospects” – Prof. O.C. Iloeje, Director, 

Energy Planning and Analysis, Energy Commission of Nigeria 

As a representative of the primary government agency responsible for the development 

and promotion of renewable energy technologies, Iloeje noted that Nigeria has significant 

hydropower, solar, and biomass energy resources, and a reasonable coastal wind regime.  

The Government of Nigeria’s policy towards renewables calls for the incorporation of 
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renewables into the country’s energy supply, and especially their use for decentralized 

rural energy supply, while discouraging the use of wood as a fuel source.  The Energy 

Commission, through the National Centre for Energy R&D and Sokoto Energy Research 

Centre, has developed and tested a wide range of renewable energy technologies for use 

within the country.  The research institutes have also gathered significant renewable 

energy resource data, and provided science and technology training.  The ECN itself 

publishes and disseminates booklets and manuals to promote renewable energy, and has 

established dozens of renewable energy pilot and demonstration projects.  The ECN is 

also implementing an integrated rural village energy supply program in two communities, 

in order to address a range of socio-economic needs in a sustainable manner. 

 

To accelerate the adoption of renewable energy to meet rural needs, Iloeje recommended 

that government should (1) set numerical or percentage targets for renewable energy 

uptake; (2) provide tax relief, discounts, and other financial incentives to consumers; (3) 

provide duty free import and other incentives to suppliers; and (4) establish a renewable 

energy fund to facilitate financing of these systems.  Iloeje called on the private sector to 

find ways to reduce the initial price shock of renewable energy systems, and ensure after 

sales service, maintenance, and management on behalf of consumers.  He also 

recommended that consumers should be willing to pay for the cost of supported services, 

and organize as communities for management of local energy systems.  Finally, Iloeje 

highlighted the continuing need for promotion and awareness raising in order to 

successfully integrate renewable energy into the national energy supply mix. 

 

“Solar PV Market Development: Barriers and Prospects: Barriers and Prospects” – 

Tunji Ajani, Director, Solar Energy Systems & Products Co., Ltd. 

Ajani noted that while solar energy provides a versatile power supply that relies on local 

resources, its widespread adoption in Nigeria has been hindered by institutional obstacles 

and subsidized conventional fuels (which are nonetheless in short supply locally).  Ajani 

recommended a dual approach to overcoming these barriers, on the one hand providing 

incentives like soft loans, pilot projects, and subsidies, and on the other hand deregulating 

the power generating sector and eliminating or reducing import duties to place solar on a 

level playing field with conventional energy sources. 
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“Climate Change and Renewable Energy Development in Nigeria” – Alhaji Y. Tanko, 

Global Environment Facility (GEF) Operational Focal Point and Director, Planning 

Research and Statistics, Federal Ministry of Environment 

Alhaji Tanko highlighted the importance of pursuing development goals in an 

environmentally sound and sustainable manner.  The global “Agenda 21” established 

climate change as a major environmental issue of concern.  Alhaji Tanko emphasized the 

need to adopt appropriate strategies, including the development of appropriate renewable 

energy technologies and capacity building, in order to move Nigeria and other developing 

countries forward in meeting the obligations under the Agenda.  As climate change is 

likely to have very detrimental effects on the country, Nigeria’s current administration 

has identified this as one of its major environmental concerns requiring urgent attention.  

The country was actively involved in the intergovernmental negotiations at the UN 

Framework Convention on Climate Change (UNFCCC), and has set in motion the 

process of ratifying the Kyoto Protocol.  This will invariably make Nigeria eligible to 

undertake projects under the Clean Development Mechanism (CDM), and attract 

investment in clean technologies such as the Trans-West African Gas Pipeline and Trans-

Regional Railway projects. 

 

In July 2000 a Nigeria/GEF Country Dialogue Workshop was organized to garner 

support among key stakeholders – including the Federal Ministry of Power and Steel, the 

Energy Commission of Nigeria, the World Bank, private sector representatives and 

NGOs – for initiating renewable energy and other GEF project concepts.  Nigeria’s GEF-

related activities will focus on the two main objectives outlined in GEF Environmental 

Programme 6: 1) removing barriers to the use of commercial or near-commercial 

renewable energy technologies (RETs); and 2) reducing implementation costs associated 

with lack of practical experience, initial low volume markets and/or the dispersed nature 

of RET applications.  The GEF Operational Focal Point and its Secretariat look forward 

to providing relevant assistance with promoting and implementing a strong renewable 

energy program in Nigeria. 

 

“Concept Note for a Proposed Programme on Solar Energy for Rural Development” – 
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Ewah Otu Eleri, Director, International Centre for Energy, Environment and 

Development (ICEED) 

Mr. Eleri noted that Nigeria is in the process of seeking Global Environmental Facility 

(GEF) assistance in completing a private sector-driven solar energy project.  The overall 

objective of the project is to simultaneously alleviate poverty in rural areas and reduce 

emissions of greenhouse gases from fossil fuel based electricity generation.  Mr. Eleri 

explained that the solar energy project would improve the quality of life of rural people 

by providing opportunities for vaccine refrigeration in clinics, lighting for rural secondary 

schools, micro enterprises and residences.  It will also limit the reliance on petroleum for 

further electrification, thereby reducing greenhouse gas emissions and contributing to 

international efforts to stem global warming. Mr. Eleri closed by describing some specific 

outputs expected from the project, including: improving the overall policy framework, 

reducing prices, enhancing product quality and the promotion of solar energy technology 

in Nigeria. 

 

“Renewable Energy Development for Women and Sustainable Livelihoods” – Engr. 

Joanna Maduka, Director, Friends of the Environment 

Engr. Maduka pointed out that over 60% of the Nigerian population live in rural areas, 

the majority of whom are women.  Most rural energy use is for meeting household needs, 

such as cooking and boiling water.  Sixty to eighty percent (60-80%) of this is met with 

fuelwood and other biomass.  Women are the primary managers of this energy use, 

spending many hours each day procuring and using fuel and clean water for their family’s 

benefit, and are primarily responsible for many other energy-intensive activities, such as 

agricultural production and processing.  Further, women are often the first victims of fuel 

shortages and energy price hikes, energy-related accidents and injury, and environmental 

degradation associated with unhealthy and unsustainable energy generation and use.  

Though women are key stakeholders in rural energy, their role in the development, 

implementation and evaluation of rural energy projects is largely overlooked, and the 

energy needs associated with women’s responsibilities – including domestic, income-

generating and community-related activities – go largely unnoticed. 

 

There is a need to focus rural energy programmes on meeting women’s basic energy 
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needs – benefiting rural families, increasing income generation and advancing economic 

empowerment of women.  Further, there is a need to not only increase women’s 

involvement in the planning, implementation and evaluation of rural energy programs, 

but also to re-evaluate whether the kinds of renewable energy technologies that are being 

developed are designed to benefit both women and men.  This will require: 1) a dramatic 

increase in women’s participation in the design and deployment of rural energy 

programs; 2) capacity-building among rural women in the design, construction, 

installation, maintenance and operation of the energy technologies that are being 

deployed; 3) promoting women’s increased involvement in both basic education and 

higher scientific and technical education and training programs; 4) increased access by 

women to credit; and 5) policies at the national, local and institutional levels that support 

these priorities. 
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INTRODUCTION 

Ewah Otu Eleri 

International Centre for Energy, Environment & Development 
 

Access to electricity services stimulate economic activities; helps create employment and 

assists the development of modern social services such as education, healthcare delivery 

and recreation. Electricity is therefore a pivotal factor in poverty reduction and long-term 

eradication. However, today about one hundred million Nigerians remain literally “in the 

dark” – without access to electricity.  The majority of un-electrified households are in 

rural areas.  Poor access to modern forms of energy diminishes the chances for economic 

development, the quality and effectiveness of essential social and community services, 

and is likely to lead to the deterioration of the environment, including household air 

quality. Lack of electricity also leaves rural people without electronic communication 

linkages to the outside world, potentially exacerbating the “digital divide”. 

 

Improving Nigeria’s electricity infrastructure and rapidly scaling up energy access are 

essential for the economic and social transformation of Nigeria’s rural areas.  The 

agricultural and small and medium enterprise sectors will be the main engines for rapid 

growth and poverty reduction in rural areas.  Access to modern energy – together with 

other tools for development – can boost agricultural productivity and rural incomes.  

Safer, cleaner, more abundant, and reliable electricity services can also help sustain rural 

livelihoods by facilitating improved irrigation; agricultural processing, mechanization 

and modernization; electronic communications; and integration with regional and 

national markets. 

 

In 1981, the Federal Government of Nigeria initiated the Rural Electrification Programme 

with the primary objective of connecting all existing local government headquarters in 

the country to the national grid. By connecting the headquarters, several small towns and 

communities between them will benefit from the programme, and ultimately bring power 

to the vast majority of rural dwellers. The National Electric Power Authority (NEPA) was 

mandated to execute the programme on behalf of the Federal Government. Due to 
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political patronage, procurement problems and poor funding, progress was slow and 

came at high financial costs. In 1989, the programme was restructured according to 

geographical accessibility to grid connecting points and facilities and a common 

procurement of offshore components adopted. Despite the partnership between local 

communities, state governments and the federal government on this programme, progress 

has been painfully slow. Again, political interference, poor funding, planning and 

mismanagement of the overall electricity sector have impeded growth in national access 

rates. By 1999, about 800 projects scatted throughout the federation were abandoned. 

In view of the critical nature of electricity to overall national development, the rural 

electrification programme is ripe for reform. The policy and programme overhaul 

required must be anchored on a broader power sector reform and restructuring process. 

With its many responsibilities, the government cannot provide the required funding for 

the entire electricity sector, including a potentially costly rural electrification programme. 

Reforms are needed to boost private sector investment, create an enabling regulatory 

environment and design an effective programme that promotes access. The Federal 

Government has therefore adopted a new national electricity power policy that will 

enable the electricity supply industry to a) meet all current and prospective economically 

justifiable demands for electricity throughout the country; b) modernize and expand its 

coverage; and c) support national economic and social development. 

The new power policy provides an enabling framework to work out innovative 

approaches to rapidly expand access to rural areas in an economically efficient, socially 

equitable and environmentally sustainable manner. To provide initial ideas for 

redesigning the rural electrification programme, this volume contains contributions in the 

following areas: a) international experiences in rural electrification; b) national policy 

and institutional framework for scaling up access – key issues and challenges; and c) 

accelerating renewable energy market development. The concluding chapter draws up 

common themes and identifies logical next steps. 

The part on international experiences presents lessons learned by the World Bank in its 

activities around the world. It emphasizes the role of a favourable macroeconomic 

environment to the success of rural electrification programmes. Rather than continuing to 
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be a service provider, the government increasingly needs to become a facilitator – 

creating the right incentives and ensuring cross-sectoral links. Another paper by 

Alejandro Jadrasic, a former Chilean energy minister, accounts for the rural 

electrification reform process in his country. Chile has experienced a phenomenal growth 

in electrification coverage by mobilizing the private sector, providing incentives for 

regional governments and local communities. The result has been a lowering of costs per 

connection and increased coverage. The paper on South Africa’s experience outlines the 

strategies adopted by the post-apartheid government and the national utility, Eskom in 

doubling the national coverage in a matter of about six years. Based on the experiences of 

Winrock International in several countries, Jamal Gore in his paper presents a framework 

for linking key end-use sectors. Wolfgang Mostert ends the part on international 

experience by drawing up lessons from reform processes in several countries – outlining 

some nuts and bolts of a potentially successful programme. 

Part two of the volume provides an overview of the status in the rural electrification 

programme from the perspective of NEPA, federal as well as state governments. Initially, 

the government focused on rural electrification as a social good. However, the new policy 

direction increasingly views electricity as an economic good and a tool in increasing 

economic activity, especially in agriculture. In a chapter on the role of a restructured 

NEPA in rural electrification, Senator Liyel Imoke provides an overview of the current 

institutional framework for rural electrification, the prospects and challenges. In the 

“Review of the Federal Rural Electrification Programme”, Engineer H. Nggada gives a 

background to the current rural electrification programme from the point of view of the 

Federal Ministry of Power and Steel. He identifies current bottlenecks as well as the 

successes of the programme since 1999. Engineer Ahmed K. Amshi describes in his 

chapter the experiences of a state government in expanding electricity services within the 

state and points to the challenges in coordinating state programmes with federal agencies 

and meeting the costs of off-the-grid generation sources. 

In part three, the focus shifts to the prospects of accelerating the development of the 

renewable energy market. Professor O.C. Iloeje, Director at the Energy Commission of 

Nigeria provides an overview of renewable energy resources, the institutional framework, 

activities within the sub-sector and recommendations for expanding the market for 
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renewable energy use in Nigeria. An executive of a Solar PV company, Tunji Ajani in his 

paper describes Nigeria’s considerable potentials in meeting rural energy needs through 

solar energy, the challenges faced by private sector actors and recommends steps to be 

taken in meeting these challenges. Alhaji Y. Tanko, Director at the Federal Ministry of 

Environment provides an overview of linkages between Nigeria’s commitment to protect 

the global climate and the imperatives of sustainable development through increased use 

of renewable energy sources. The Global Environmental Facility (GEF), according to 

him is one such vehicle for meeting several win-win opportunities presented by 

environmental initiatives and activities that improve access to energy services. In 

“Renewable Energy Development for Women and Sustainable Livelihoods, Joanna 

Maduka gives a gender perspective to renewable energy development. She advocates for 

a holistic energy and development approach that takes into account the pivotal role of 

women’s productive and reproductive roles and the challenges they face in rural areas. 

Lastly, Ewah Otu Eleri provides a conceptual note on initial ideas for the setting up a  

renewable energy programme for Nigeria. 

The concluding chapter draws up certain common themes and suggests logical next steps 

in mounting an effective rural and renewable energy electrification programme for 

Nigeria. It is hoped that these ideas will assist Nigeria in a) the finalization of a Rural 

Electrification Strategy Paper, including suggestions for federal-state coordination and 

harmonization of rural electrification policy and implementation approaches; b) 

definition of terms of reference (TOR) and mobilization plan for a national Rural 

Electrification Agency; and c) definition of the scale and scope of a National Rural 

Renewable Energy Program, including key principles for implementing the program, 

targets for each component, key cross-sectoral links, and potential financing mechanisms. 

To assist in making this volume more accessible, a summary of all the chapters written by 

Jamal Gore and Joanna Gregory has been included. 
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Welcome Remarks 
 

Alhaji Mohammed Danjuma Goje 
Honourable Minister of State for Power and Steel  

 
 

I am indeed honoured to welcome such an august assembly of distinguished professionals, 

academics, technocrats, entrepreneurs and public servants to this onerous occasion. The 

workshop on rural electrification has been in the pipeline for a long time and I am really 

pleased that the effort of the Ministry in conjunction with the World Bank is bearing fruit 

today. 

 

The overwhelming response, which greeted the announcement of this workshop, is an 

indication of the fact that it is an idea whose time has come. Rural electrification is very 

dear to the heart of this Administration because it is a veritable means of opening rural 

areas for meaningful development, reduction of unemployment, and by extension, 

reduction in crime rate. In Nigeria, where over 70% of the population live in rural areas, 

it is compelling on the Government to take rural electrification seriously. 

 

The National Rural Electrification Programme as it is presently constituted and executed, 

started formally in 1989.  Between 1989 and 1999 – a period of ten years, only about 300 

projects were completed and connected to the national Grid. When we came in, we found 

about 800 projects unevenly scattered across the country but mainly abandoned. In fact 

many of these projects were just awarded on paper without any physical presence. 

 

However, under the leadership of President Olusegun Obasanjo, a new and special 

priority is now attached to rural electrification. Government has been allocating 

significant resources to this sector culminating in this year’s budgetary allocation of 

about N17.6 billon. I am happy to say that since the inception of this administration, 

about 189 projects have been completed and connected to the National Grid. This number 

will at least rise to 300 by the end of May 2001. That means that what took the previous 

Government ten years to do, we shall do in just two years. 
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Today, out of the 774 Local Government Headquarters in the country, 572 are already 

connected to the National Grid, while work is going on in 104 others. It is expected that 

the remaining 98 Local Government Headquarters will be connected to the Grid within 

the next two years at a cost of about N20 billion. However, it should be noted that the 

programme is not limited to Local Government Headquarters alone. It also covers towns 

and villages with strategic and economic importance. In fact, the intention of Mr. 

President in the area of rural electrification is to electrify the entire country. He has 

already asked the Federal Ministry of Power and Steel to start thinking in that direction, 

including setting a possible time frame for achieving these laudable objectives. 

 

I wish to extend our profound gratitude to the World Bank and other National and 

International agencies, which have cooperated with us to make this workshop a reality. In 

the next two days, we hope to brainstorm on approaches to transforming our rural areas 

for meaningful development, through the provision of adequate electricity. The 

experience of other countries that have trodden this path will, no doubt, be invaluable to 

us as we embark on this transformation process. 

 

Once more, I welcome you all to Nigeria and this workshop on rural electrification. I 

hope you will find your stay in Abuja and Nigeria a memorable one. 

 

Thank you. 
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Keynote Address 
 

Dr Olusegun Agagu 
Honourable Minister of Power and Steel  

 
 

It is my honour and pleasure to welcome you to this workshop on Energizing Rural 

Transformation in Nigeria. The mounting of this workshop has come at a most 

appropriate time when the country is at its most critical stage in the development of its 

energy sector. The present administration is committed to ensuring the adequate supply 

of electricity to its citizen in a sustainable way.  This stems from the realization that 

electricity is essential to the economic empowerment of the citizenry. In fact, the degree 

of development of any nation is directly related to its per capita power consumption. 

 

For Nigeria where over 70% of its population live in the rural areas, the provision of 

adequate electricity supply is undoubtedly one of the vital infrastructure necessary for the 

improvement of the standard of living of our rural dwellers. Indeed all other 

developmental inputs depend on the adequate provision of electricity for efficient 

performance and the protection of the citizen’s rights- such as: the right to a good 

standard of living, the right to education, the right to information, the right to good health, 

etc. For example, the effective takeoff of the Universal Basic Education Programme, the 

Primary Healthcare Delivery Programme, national orientation, provision of abundant 

pipe borne water and emergence of cottage industries in rural areas, mechanization of 

agriculture for increased food production, information dissemination and entertainment, 

all depend on the provision of adequate power supply to function properly. Government 

has since realized that the success or failure of its poverty alleviation progamme depends 

largely on how far it succeeds in providing vital infrastructure such as electricity as a 

means of opening up areas for meaningful development. 

 

For these reasons, amongst others, this administration is seriously addressing the 

development challenges of rural areas in terms of creating opportunities for employment 

and reducing the level of crime nation-wide. The Federal Government’s nation-wide rural 

electrification programme is aimed at connecting all Local Government Area 
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headquarters and some other large and important towns in the country to the national grid. 

These connections, no doubt, form the main artery of electricity network through which 

other towns and villages can be subsequently connected to the national grid and 

consequently enhance the development of rural areas. 

 

As a proof of the seriousness of this administration in pursuing the electrification of rural 

areas, Government has allocated the sum of N17.6 billion to this sub sector in the year 

2001 federal budget. This is the highest budgetary allocation ever made to rural 

electrification in the history of the programme. Since the inception of this administration 

(just under two years), a total of 189 projects have been completed at a cost of N5.6billon. 

Out of the existing 774 Local Government Area headquarters in the country, 575 are 

already connected to the national grid while work is going on in 98 others. It is expected 

that the remaining 101 Local Government Area headquarters will be connected to the 

national grid in the next two years. The estimated cost for doing this is put at N20 billion. 

The Ministry has also embarked on over 400 projects scheduled for completion this year. 

It is hoped that extending the grid to Local Government Area headquarters will facilitate 

the electrification of towns and villages within the Local Government Areas. It is also 

envisaged that this combined effort of the federal, state, local governments and 

communities will increase access to electricity to about 70% from the present estimate of 

30%. 

 

To achieve this, the National Electric Power Authority (NEPA) is being funded to 

improve its generating capacity and expand its grid system.  Many large towns and Local 

Government Area headquarters are yet to benefit from the programme because of their 

remoteness from the national grid. The solution to these problems lies in the extension of 

grid bulk power supply by NEPA, to increase access. Also alternative means of providing 

electricity to remotely situated communities are being considered. In such areas where 

conventional means of providing grid supply is exorbitant, off-grid effective means of 

electricity supply through solar energy, windmill generators, small gas turbine generators, 

etc., will be exploited. 

 

Nigeria is richly endowed with abundant natural gas, which we have only begun to 
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exploit and utilise. Much of the associated gas is still being flared, making it the first 

choice in fuel for power generation for now and in the future. The Nigerian electricity 

fuel mix in the future will however continue to depend on hydro, coal, liquid fuels and 

renewable sources in the overall energy budget. It is my hope that this workshop will 

address these and other issues within the context of the apt theme “Energizing Rural 

Transformation in Nigeria: Scaling up Electricity Access and Renewable Energy Market 

Development” and come up with workable ideas on how to improve access to electricity 

in Nigeria with the resultant improvement of the quality of life of the populace. 

 

Thank you for listening and I wish you fruitful deliberations. 



26 

 

Goodwill Message 
 

Ambassador Howard Jeter 
Ambassador, United State of America 

 
It is a great honour to be here today at this National Rural Electrification Workshop to 
explore and work out strategies to promote accelerated rural transformation through 
greatly improved access to electricity and renewable energy through affordable private 
sector development. 

 
The United States is willing, indeed to assist with Nigeria’s economic development, 
including the restructuring of the country’s energy sector. Currently, the United States, 
through its Agency for International Development, is providing technical assistance with 
a team of private consultants to improve the management of NEPA: the team is advising 
NEPA on the establishment of a broad range of institutional incentives to enhance the 
company’s operational performance. 

 
Under NEPA’s direction, this effort involves unbundling the parastatal’s finance and 
accounting divisions along operational lines related to generation, transmission and 
distribution, respectively. Moreover, the United States again through the offices of 
USAID, is also working with NEPA on commercial incentives and transfer – pricing 
programme for business units involving these functional areas. The goal is to place 
NEPA on a commercial footing and to enhance the company’s operations, performance, 
reliability and hopefully someday, NEPA’s profitability. The overarching goal for these 
efforts, however is to significantly and dramatically enhance the supply, predictability, 
and affordability of power to all Nigerians – in a phrase, to give ”power to the people”. 
 
Today’s workshop, ”Energizing Rural Transformation in Nigeria”, is an important part of 
this overall effort to overhaul Nigeria’s energy sector. This workshop brings together 
community stakeholders, key federal, state and local government officials, international 
rural energy experts, development professionals, academic and NGO representatives, 
American and World Bank officials, and other friends and supporters of Nigeria. 
 
As I understand them, the goals of this workshop are multi-faceted: 
 

• to accelerate the development of Nigeria’s vision of greatly enhanced access to 
electricity; 

 
• to identify guiding principles that will shape the policy and institutional 

framework to promote a large-scale nation-wide rural 
 energy programme; 

 
• to apply lessons-learned and best practices from other countries to Nigeria’s own 

unique circumstances. 
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In approximately two months, the Government of Nigeria, in collaboration with the 
United States and others, intends to follow-up this workshop with a Renewable Energy 
Conference here in Abuja. Between then and now, broad consultations will be undertaken 
to assist in developing a renewable energy strategy for Nigeria. Just as with this 
workshop, options, alternatives and possibilities will be fully vetted with key 
stakeholders and interested parties. 
 
This effort will also include the actual deployment of renewable energy technologies to 
Nigeria, through pilot projects financed primarily through the Solar Electric Light Fund 
or the SELF programme. SELF, whose goal is to electrify rural villages, will implement 
those projects identified and blessed by the Nigerian Government. In addition, the pilot 
projects will include the organisation of training programmes, the creation of an 
infrastructure for the maintenance of the renewable systems, and the development of a 
credit mechanism for the purchase of solar home systems and other enterprises based on 
renewable solar energy. 
 
Rural electrification and the development of reliable, affordable renewable energy 
technologies is a major priority for the Nigerian Government. The provision of power to 
the people is critical to the achievement of progress in every other socio-economic sector, 
whether it is education, health, or agriculture, the creation of micro and small businesses 
and the eventual expansion of telecommunications and clean water systems to even the 
most remote areas of the country. Rural electrification is a major national priority for 
President Obasanjo, and he has expressed his strong personal interest in seeing the U.S. 
and Nigerian Governments and private sector companies work closely together to provide 
energy to rural populations and communities. 
 
The U.S. Government is fully committed to this compact. The U.S. Department of 
Energy, USAID, and the World Bank have been working closely with the Nigerian 
Government to fulfil the President’s vision of bringing power to all the people of Nigeria 
during this first decade of the new millennium. The United States will continue to do so. 
This I can promise you. 
 
In this regard, it is my pleasure to announce this morning that the United States has 
contributed to the SELF programme. Moreover, we hope to leverage these resources by 
challenging and encouraging other friends of Nigeria to join us in this worthy and 
collaborative effort. 
 
Usually I am happiest when I announce grants of money, but I would like to make 
another announcement today that gives me even greater pleasure. It is my great honour to 
introduce Mr. John Brodman from the U.S. Department of Energy, who has just arrived 
in Nigeria to join the USAID Mission as a Senior Energy Advisor and Manager of U.S. 
Energy programmes in Nigeria. 
 
John is an old friend, knows Nigeria well, and was an indispensable participant on the 
June-July, 1999 Inter-Agency Assessment Mission to Nigeria, which I co-led. As many 
of you may recall, it was that Inter-agency Mission that set the stage for our bilateral 
assistance program to Nigeria and was the foundation for most of our programs and 
activities today, including those in the energy sector. John Brodman was the inspiration 
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for those energy programmes. 
 
John will be working closely with my staff, with the Nigerian Government, and with the 
private sector to co-ordinate all of our energy programmes and activities in Nigeria. He is 
a senior veteran in the Energy Department, whose professional career in energy and 
economic policy spans more than 30 years. His arrival in Nigeria and his work here over 
the next few years is a clear manifestation of U.S. commitment to energy reform and our 
desire to collaborate closely with the Nigerian Government. John seeing you makes my 
day and I am absolutely delighted that you are here. 
 
Ladies and Gentlemen, I am very excited about your workshop and I wish you all the best 
in your deliberations. I look forward to seeing the fruits of your labours. 
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Chapter 1 

 

Gearing Up for a Big Impact Rural Electrification Program – Lessons Learned 

Arun Sanghvi 

Lead Energy Specialist, World Bank 

 

Introduction 

Based on the World Bank's experience to date, Rural Electrification (RE) programs 

rarely support themselves financially. However, there are external benefits that 

rural populations derive from key synergies facilitated by the introduction of 

electricity (such as improved access to communication, education and economic 

opportunities, extended and more reliable health services, and improved security). 

RE programs should seek to maximize both economic and social benefits. Some 

lessons learned and good practices are summarized below. 

 

Lessons Learned 

• Key to scaling-up are conducive macro-economic conditions, sustained 

government commitment to the project objectives, competent public institutions, 

and decentralized decision-making.  

• Grid extension is sometimes not the most cost-effective solution; decentralized 

delivery options and alternative energy sources – such as solar photovoltaics 

(P.V.), mini-hydro and other renewable energy sources – should be considered, 

following the principle of least-cost development. There remains considerable 

potential to lower the unit network costs of new connections by introducing 

equipment standards, reticulation design, and construction, operations and 

maintenance practices that are better suited for rural area conditions, instead of 

relying on high cost and "gold-plated" practices more appropriate for use in urban 

areas.  

• Criteria for selection and priority-setting for RE should be open and objective. 

Political interference in the implementation of RE programs can add considerably 

to the costs of system expansion.  

• The benefits of electrification are directly related to the uses to which it is put and 
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to the costs of alternative sources of power and energy. RE should ideally be 

introduced in areas where there is already a demand for electricity-using services 

– usually where there is agricultural growth, rural businesses and rural incomes. 

However, to increase and accelerate the development impact, technical assistance 

and rural business services could be provided to stimulate demand.  

• Pricing policies play an important role in determining project viability. A rational 

system of cost recovery (coupled with smarter ways of allocating subsidies where 

needed) is the most important factor determining the long-term sustainability of 

RE programs.  

• Initial connection charges are a greater barrier to rural families than the monthly 

electricity bill. Extended financing arrangements are necessary to make 

connection more affordable.  

• Subsidization of operating costs has widely proved to be counter-productive and 

to undermine the utilities' financial position, their ability to extend service, and 

ultimately the RE programs themselves.  

• The private sector can be attracted to participate in rural electrification schemes, 

even in a poor country, if an appropriate legal framework and risk management 

options are in place, including the assurance of a level playing field in terms of 

competition and the ability to charge full cost-recovery tariffs.  

• RE programs can benefit greatly from the involvement of local communities - or 

suffer because of its absence.  

• RE will stimulate economic growth and employment, if other necessary 

conditions are met. RE reduces rural poverty mainly through a general rise in 

income, obtained by productive uses.  

• Evidence from successful rural electrification projects shows that, once electricity 

becomes available in an area, upper middle class and wealthy households are the 

first to adopt it. But if the project focuses on promoting electricity for poor 

households – through low connection fees and lifeline rates – the rate of 

electricity adoption grows significantly, even among the poorest households. 

Surveys reveal that, in regions with high overall adoption rates, the poor benefit 

significantly from rural electrification programs, and although they may lag 

behind wealthy households, the poor will adopt electricity if the connection 
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policies are appropriate. Without a rural electrification program, or other 

program aimed at encouraging extensive coverage of the poor, the poor are left 

paying for kerosene, a meager and high-priced source of light.  

• It is difficult to estimate suppressed demand and the ability and willingness to pay.  

• Demonstration projects (the typical donor approach) are not a fair test of viability.  

 

 

Good Practices 

Power sector reform (ideally on-going at time of project appraisal): 

• Establish a transparent, arms-length regulatory framework with legal guarantees 

that utilities can operate with autonomy – e.g. through management/concession 

contracts.  

• Enforce regulatory principles to ensure financial discipline, adequate tariffs, and 

incentive-based, competitive contracting of services.  

• Separate responsibilities between regulating authorities and operating companies.  

• Open the market to private investment and operators.  

 

 

Priority-setting 

• Successful rural electrification programs have all developed their own transparent 

system for ranking or prioritizing areas for obtaining a supply.  

 

 

 

Financial viability/cost recovery 

• Identify economic limits to extensions to the grid and the economic potential of 

lower-cost options and alternative energy sources.  

• Ensure commercial viability to assure RE's sustainability.  

• A rational system of cost recovery should take into account capital investment 

costs, level of local contribution, number and density of consumers, likely 

demand for electricity; also, the willingness to pay and payment capability of the 

population.  



33 

 

• The tariff regime should ensure that RE programs are financially sustainable and 

will not drain operational resources. Tariffs should cover the full cost of medium-

voltage generation/transmission, plus low-voltage operations/maintenance costs, 

and should provide for eventual capital replacement costs.  

• The tariff structure needs to ensure that any subsidies are fair, equitable, and 

sustainable. A "good" subsidy scheme enhances access for the poor (improving 

the quality of life/reducing energy expense); sustains incentives for efficient 

delivery/consumption; and must be practicable within the financial/human 

resource constraints of government/power utility. Successful subsidy programs 

encourage the rural electrification business. A portion of the capital may be 

subsidized, obtained at concessionary rates, or as a government/donor grant. 

Subsidies should be avoided for operating costs. A low lifeline tariff is acceptable 

on income redistribution grounds.  

• Minimize construction/operating costs: assess technology and available standards 

during the planning stage; deploy low-cost equipment; use innovative 

technologies/approaches and local suppliers; standardize materials. Consider the 

use of "ready-boards" to reduce connection costs. Design the system for expected 

loads (much lower in rural than urban areas) to reduce construction costs; provide 

for future upgrades.  

• Consider the provision of financing to spread the costs of connection fees over an 

extended period, or lower connection rates for the poor, so that the benefits of 

electrification may reach larger numbers of people; consider also arranging 

financial assistance for the credit/hire purchase of electrical appliances.  

• For grid electrification, it is generally important to meter all electricity 

consumption. There may be some exceptions to this rule for households with very 

low consumption rates that are being provided electricity service by a small local 

generator during evening hours only. Under such circumstances, it may be 

necessary to charge a fixed amount for each appliance, as they can only be used 

for a particular period of time. This avoids unnecessary expenses involved in 

reading meters and the cost of the meters.  

• Include demand-side management programs in project design to shift some of the 

rural load to off-peak time periods.  
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Implementation agency 

There is no single model for an institutional structure. However, in all countries with 

successful RE experience, the implementing agencies had a high degree of operating 

autonomy and were held accountable; leadership tended to be dynamic and employees 

had job security and career prospects. Clear contractual arrangements between the 

government and implementing agencies are important. 

 

Involvement of local communities 

• Projects are more likely to be viable and sustainable if local stakeholders are 

involved in their design and implementation. One way to approach this is to set up 

a Rural Electrification Committee to help assess level of demand, educate 

consumers, and promote the wider use of electricity. This may also help reduce 

potential problems over rights of way for the construction and maintenance of 

electric lines.  

• In some cases (e.g. Thailand), the community has made contributions of capital 

or labor, thereby helping to defray the costs of the program. Labor-intensive 

activities in the distribution and customer services function may be contracted out 

to village-level organizations on a fee-for-service basis.  

• The establishment of appropriate institutional and organizational procedures for 

project planning, financing, procurement of goods and construction services is 

very important for the successful implementation of RE projects involving small 

communities.  

• The concept of "Area Coverage Rural Electrification" (ACRE) – a distribution 

system based on member-owned rural electric cooperatives – has been 

successfully used (e.g. in Bangladesh).  
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Chapter 2 
 
Enabling Rural Electrification Scale-up – The Role of the State in Chile 

Alejandro Jadresic 
Former Minister of Energy, Chile 

 

Introduction 
In Chile in the early 1990s, nearly 240 000 rural households – more than 1 million 
people, or almost half the rural population – had no access to any source of 
electricity (figure 1). By contrast, 97 percent of urban households had electricity 
supply. The lack of access was concentrated in a few regions where most of the rural 
population lives (figure 2). It affects mainly lower-income families, since the 
wealthier could usually afford to install generators or pay for extension of the 
distribution grid. 
 
To increase rural access to electricity, Chile launched a rural electrification program in 

1994. Like many rural electrification projects, the program has had to address the 

challenges: how to ensure sustainability, how to avoid politicisation and corruption of the 

process (and subsidy delivery mechanism), how to develop ways to deliver service to 

isolated communities, and how to involve the private sector. 

 

The program set up a special fund to competitively allocate one-time direct subsidy to 

private electric distribution companies to cover part of their investment cost in rural 

electrification projects. Operating costs have to be financed with tariff charges set by 

regulatory authority. Bids are conducted annually. To apply for subsidy, companies 

present their projects to the regional governments, which allocates the funds to those 

scoring best on several objective criteria: cost-benefit analysis, amount of investment 

covered by the companies and social impact. The central government allocates the 

subsidy funds to the regions on the bases of two criteria: how much progress a region 

made in rural electrification in the previous year and how many household still lack 

electricity. Regional governments also allocate their own resources to the program.  

 

The program, which is expected to run until 2004, has made significant headway in 

achieving its goals. It has increased the coverage of electricity systems in rural areas from 

53 percent in 1992 to 76 percent at the end of 1999, exceeding the 75 percent target set 

for 2000. The program has promoted social equity and improved the living condition of 
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the poor. And it has shown that it is possible to create market incentives that lead to 

efficient private solutions to rural electrification-an important lesson at a time that so 

many developing countries are reforming their power markets and privatising their state 

owned electric utilities. 
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Institutional Background 

Rural electrification in Chile had traditionally been the province of state owned power 

companies, which followed centrally developed plans and relied on subsides from the 

central government or cross subsides from tariffs set above cost in urban areas. Lack of 

funding and more pressing priorities has resulted in slow progress. 

 

In the 1980s important changes in the administrative organization of the country and in 

the electricity industry called a halt to the scheme. Chile liberalized its markets, 

privatised state owned electricity companies, and allowed the private sector the key role 

in investment. Before selling the electricity companies, the state split them into 

generation and transmission companies and distribution utilities. The distribution utilities 

were divided according to the areas in which they operate, but no exclusive distribution 

rights were granted. The National Energy Commission (Comision Nacional de Energia, 

CNE) was created as the main policymaking and regulatory body. A new electricity law 

established free entry and competition in generation, a non-exclusive concession system 

for distribution, and a pricing scheme based on marginal costs, with generation charges 

reviewed every six months and distribution charges every four years (Jadresic 1997b). 

 

The national government had traditionally been highly centralized, which tended to 

concentrate decision making and wealth in the capital and the main cities and to promote 

rural urban migration. To counter these forces, in the 1970s the country was organized 

into twelve regions and a metropolitan area for the capital, Santiago. The twelve regional 

governments acquired growing decision making rights in such matters as allocating the 

state investment budget among projects and designing and implementing regional 

development programs. The role of the central government increasingly became to define 

national policies, design policy tools, and provide investment funds to the regional 

government. (Jadresic 1996). 

 

The Principles of the Program’s Design 

The designers of the rural electrification program set out to devise a scheme that would 

promote private investment, stimulate competition, and take into account the structural 
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reforms in the power industry and the decentralization of the national administration. 

They built the program around four central principles. 

 

 Decentralized Decision-making 

To ensure appropriate technology choice, promote local commitment and sustainability, 

and fit the new decentralized structure, the program designers decided that the regional 

government would identify needs, choose the solutions, and participate in the decision on 

the allocation of the central funds. To involve local communities, the program would 

require that projects be requested by organizations rather than individuals. But the central 

government would provide economic resources and technical assistance and help to 

coordinate the institutions involved in the program. It would also provide the criteria and 

tools for evaluating projects to ensure coherent decisions and efficient allocation of 

investment resources. 

 

 Joint Financing 

To ensure sustainability, all participants – the state, the electricity companies, and the 

users – would contribute to the funding of investment projects. The State’s participation 

was needed because rural electrification projects usually are unprofitable for electric 

utilities, as a result of low electricity consumption, the distance from distribution centres, 

and the dispersion of dwellings. But state subsides would be allocated only to projects 

with a positive social return. The state’s contribution, delivered through special fund, 

would also cover expenditures related to managing the overall program. 

 

The state would not own or operate any facility built under the rural electrification 

program – that would be the role of private investors. The aim was to make rural 

electrification project an attractive business opportunity for electric utilities. Companies 

would be required to invest their own resource to increase their commitment to the 

success of projects. Users would contribute both at the investment phase of projects – to 

increase their commitment to projects and to help extend the resources for rural 

electrification – and during the operation of projects – to support adequate service and 

maintenance. 
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 Competition 

To reduce the risk of politicisation, minimize project costs, and encourage innovation, 

competition would be used at as many levels and stages as possible: among projects 

proposed by different rural communities, among distribution companies interested in 

supplying these communities, and among regions requesting funds from the central 

government. In the first two cases decisions on the allocation of investment fund would 

be made at the regional level, in the third case by the central government. 

 

The rules for deciding among competitors would be transparent and stable and 

established by central government. They would consider the average cost required to 

provide a certain quality of service, the local electricity needs, and the sustainability of 

the proposed solution. Priority would be given to zones showing the capacity to 

implement the program. Zones with high poverty and low community involvement – 

where sustainability is more likely to be a problem (particularly where self-generation is 

used) – would initially require more institutional assistance. 

 

 Appropriate Technologies 

For solutions to rural electrification needs, the program would consider not only 

extension of the existing distribution grids but also other technological alternatives. These 

alternatives, mainly for self-generation in isolated communities, could include: 

 

• Photovoltaic solutions for isolated rural dwellings. 

• Hybrid system that reduce fossil fuel dependence and operating cost. 

• Small hydroelectric power stations, independent or combined with other 

energy sources. 

• Experimental solutions based on wind power and biomass system, which 

would require a resource assessment program before being applied.  

 

Evaluations of these alternatives would take account of minimum cost criteria and 

recognize that these solutions might not be the final ones. Electrification based on these 

technologies, along with other programs supporting rural development, could lead to 
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greater and more concentrated electricity demand. In the medium and long term 

connection to the main grid might turn out to be the lowest cost and most reliable solution. 

Self-generation could be just the first step (Chile National Energy Commission 1997). 

 

The Program in Action 

The rural electrification program (Programa de Electrificacion Rural, PER) was launched 

in November 1994 to carry out the new electrification policy. The CNE was to lead and 

coordinate the program. And the goals were set: supply electricity to 100 percent of 

electrifiable rural dwellings within ten years and reach 75 percent coverage by 2000 

(Jadresic 1997a). 

 

To reach 75 percent coverage by 2000, it was estimated that the state have to invest about 

US$150 million, which would allow electrification of roughly 110 000 rural dwellings. 

This estimate covers subsidies from the special fund and resources allocated by regional 

governments. The private sector would have to invest a similar amount. Users would also 

have to contribute (Chile, National Energy Commission 1997). 

 

The CNE prepared a planning and management model for the technical units of the 

regional governments that would lead the process. It also created methodological tools to 

ensure efficient allocation of the state subsides, based on the national and international 

experience. And it prepared pre-investment studies to generate initial project portfolios 

for each region. 

 

The program is based on the idea that the technological solution should fit the needs. If 

technically and economically feasible, the first choice would be to provide service at the 

standard offered by the distribution grid (220 volts effective monophasic alternate voltage 

and 50 hertz frequency, with twenty-four-hour availability). But where the cost of this 

solution are too high, alternative technologies would be considered in the appraisal, as 

well as organizational scheme for operating and maintaining the projects (Chile, National 

Energy Commission 1997). 
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Management of the program 

The central government’s task of providing funds and technical assistance and 

coordinating the program are handled mainly by the CNE. The CNE supplies technical, 

methodological and organizational assistance in the preparation, analysis, and 

management of projects. It signs work agreements with the government of the region 

with the largest rural electrification deficits to create small regional technical units. It 

plays an important role in promoting the program at the national level and in following-

up at the regional and local levels. And the CNE has developed the norms allowing 

alternative energy sources in rural electrification and promotes experimental projects 

using these technologies. 

 

Management of rural electrification projects 

Communities in areas lacking electricity supply generally propose the rural electrification 

projects, supported by local distribution companies interested in providing the service. A 

community presents a project to its municipality, which then ask the distribution 

company to prepare a technical proposal, at no cost to the municipality, or contracts for 

this service with an independent consulting company. Once the proposal is prepared, the 

municipality lists the project in a publicly accessible register. 

 

Using the prescribed criteria and tools, the regional planning agency evaluates the project, 

analyzing their economic and financial cost and benefits and calculating the contribution 

of the company and the subsidy required. Only projects with a positive social return are 

considered for subsidies. This scheme allows a 10 percent real rate of return on 

investment, similar to that used for setting tariff for the projects, over a thirty-year 

horizon (Chile National Energy Commission 2000; Diario El Mercurio 2000). 

 

After being analyzed, the projects are submitted to the head of the regional government in 

a portfolio of all those meeting the minimum requirements. The head of the regional 

government then presents a proposal to the regional council, which has to allocate the 

state funds among the projects taking into account the number of beneficiaries, the unit 

cost, and the financial needs. The regional government then allocates the funds to the 

companies that presented the project selected. 
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Once a project has been implemented, the distribution company takes care of operation, 

management, and maintenance, recovering its costs through the tariffs charged consumers, 

which are set by the CNE. 

Financing the program 

The responsibility for financing the projects is split up as follows: 

 

• Users have to cover the cost of the in-house wiring, the electric meter, and the 

coupling to the grid. These expenditures, nearly 10 percent of the cost of the 

project, are initially financed by the distribution company and repaid by the users 

over time. Once the project is operating, the users have to pay the regulated tariffs. 

• The distribution company is required to invest at least the amount calculated using 

a formula set by the government – to avoid such risks as gold plating. The 

company also must operate the project once they are built. 

• The state has to provide a subsidy for the investment costs that is no more than the 

(negative) net present value of the project, which in any case has to be smaller 

than the total investment. 

 

Until 1994 rural electrification subsidies had been financed with resources that came 

from the central government fund. The fund was the main source of financing for the 

regional government, which allocated its resources to many areas, including health 

education and infrastructure. Rural electrification therefore had to compete with many 

other needs. 

 

To ensure that the rural electrification program could achieve its goal, a separate fund 

was created in 1995 to provide additional resources. The fund could be used to finance 

projects (grid extension or self-generation), feasibility studies, and preparation of project 

portfolios. To encourage regional governments to invest their own resources in rural 

electrification projects, it was decided that the special fund would be allocated among 

regions on the basis of their achievements in rural electrification in previous years and the 

number of dwellings still lacking electricity. 
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Grants from international organizations have also been used in the program, especially 

for experimental projects based on self-generation systems using alternative energy 

sources (Chile, National Energy Commission 1999a) 

 

Results 

The rural electrification program has had a significant impact. It has not only greatly 

improved coverage but has also changed the way things are done in the field. It has 

shown that it is possible to achieve rural electrification – usually thought to be possible 

only by the state – in a competitive environment dominate by private companies, and that 

competition results in better use of resources and better results. The program has also 

helped to broaden the technologies used in these projects, though grid extension has been 

the predominant approach used. And by the end of 1999 the program has reached the 

coverage of investment goals originally set for 2000 (Chile National Energy Commission 

1999a). 

 

Coverage 

The program has greatly increased the number of rural dwellings electrified each year as 

well as the coverage of the electricity system (figure 3). It has achieved the best results in 

the regions that started with the lowest coverage and that have largest rural populations 

(see figure 2 and 4). 

 

Investment 
The state has contributed the most funding to the program, investing US$112 million in rural electrification 

in 1995-99, something less than what was estimated at the beginning of the program. That has meant more 

than doubling its average investment over the pervious years. As the private sector has increased its 

investment in rural electrification, however, the state’s share has declined-from 70 percent in 1992 to 

61percent in 1999 (Diario El Mercurio 2000). Private investment in the program has so far totalled US$ 60 

million. 

Performance of participants 

Users have participated in identifying and defining the projects – helping to establish the 

needs and priorities in each region – and in financing the investments. Companies have 

helped to define the projects, invested resources and undertaken the commercial risk, and 
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continue to own and manage the installations. The most successful companies have 

created or strengthened special units for rural electrification. 

 

Regional governments have managed the program well. They have promoted the program 

among communities, provided basic assistance in preparing the projects, decided which 

would be implemented, and allocated resources accordingly. They have also coordinated 

and monitored the implementation of the projects. Some regions – mainly those with the 

greatest needs and those in which rural electrification is more politically sensitive – have 

created special units for rural electrification, in some cases based on their experience in 

the field. Essential in involving regional authorities is the fact that success in the program 

has become a key political achievement. 

 

The central government, primarily through the CNE as the program’s coordinator, has 

ensured proper design and implementation of projects, clear rules (for example for 

allocating funds), well defined responsibilities, and incentives to promote efficient 

decisions – all essential for success. 

 

Uses of alternative technologies 

Most projects have involved extension of the grid, a solution that usually means a lower 

cost per connected dwelling and a higher quality of service. But several projects have 

relied on alternative technologies, primarily one-house photovoltaic systems. These 

systems have been installed in isolated areas in the northern part of the country (nearly 

1000 dwellings), which has some of the strongest solar radiation in the world. Micro 

wind, biomass and hydropower generators have been used too, mainly in the southern 

part of the country. Wind and biomass technology have been used in experimental 

projects and usually with technical assistance from international organizations, given the 

lack of experience with them in Chile and the need for further research on availability 

and sustainability of these energy sources (Chile, National Energy Commission 1999a, 

1999b). 

 

The non-conventional technologies generally provide electricity at a higher cost and 
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poorer quality (lower voltage few hours of service). But they have been an attractive 

alternative where extending the grid is too costly because of the distance from the 

existing grid or the high dispersion of the dwellings. Both these causes have increased the 

marginal cost of rural electrification in Chile. In 1995 the average state subsidy per 

dwelling amount to US$1,080; in 1999 it reached US$1,510 (Chile, National Energy 

commission 1999b). 

 

This outcome is nevertheless consistent with the program’s goal of maximizing rural 

electricity coverage within budget constraints, which mandates first implementing the 

first projects with the highest impact per unit of investment. At the same time, however, it 

allows a growing role of non-conventional technologies in rural electrification projects, 

as improvement in these technologies reduce their cost and make them increasingly 

competitive with conventional solutions. 
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Role of Markets 

An innovative aspect of the program has been its promotion of rural electrification in a 

competitive environment dominated by private companies. It has successfully introduced 

competition at several levels: among communities for financing for their projects; among 

distribution companies, for implementation of their projects; and among regions, for 

funds provided by the central government. 

 

The participation of private distribution companies has been critical to the program’s 

success. From the companies perspective, rural electrification is a long-term business and 

riskier than traditional distribution. Customer payments, even with generally low default 

rates, are usually small, while operating and maintenance cost are high compared with 

those for urban distribution. Companies expect consumption to increase gradually, as 

users realize the potentials of electricity for income-generating activities (for example, 

water pumps, cooling installations, and processing plants for agricultural, fishing and 

forest products). But given the lack of exclusive distribution rights, companies have seen 

participation in rural electrification as a strategic move to protect the existing distribution 

area and discourage entry by competitors. 
 

Notes 

The author wishes to thank Gaston Held, former cabinet adviser at the Chilean National 

Energy Commission, for valuable assistance in preparing this paper. 

 

Reference 

Chile National Energy Commission 1997. National Rural Electrification Program: 

Evaluation of the Second Year of Operation.” Paper Presented at the 16th Latin American 

Conference on Rural Electrification, Santiago, September 24-27.  

 

-----. 1999a “Programa de electrificacion rural” (Rural Electrification Program). Santiago. 

 

-----. 1999b Programa nacional de electrificacion rural: Informe de resultados” (National 



52 

 

Rural Electrification Program: Report of Results). Internal report Santiago. 

 

-----. 2000. “Opciones eletricidad – programa de electrificacion rural” (Electricity options 

– Rural Electrification Program). www.cne.cl. 

 

Diario El Mercurio. 2000. “Electrificacion rural: la luz cambia al campo” (Rural 

Electrification: Light Changes the Land). January 2, page 9 part B. 

 

Jadresic, Alejandro. 1996. Programa nacional de electrificacion rural) National Rural 

Electrification Program). In la politica energetica (The Energy Policy). Secretaria de 

Comunicacion y Cultura, Ministerio Secretaria General de Gobierno, Santiago. 

 

-----. 1997a. “Avances de la electrificacion rural en Chile” ( Progress of Rural 

Electrification in Chile). In  Logros y desafios en el sector energetico (Accomplishment 

and Challenges in the Energy Sector). Secretaria de Comunicacion y Cultura, Ministerio 

Secretaria General de Gobierno,  Santiago. 

 

-----1997b. Regulating Private Involvement in Infrastructure: The Chilean Experience.” 

In Harinder Kohli, Aahoka Mody, and Michael Walton, eds., Choices for Efficient 

Private Provision of Infrastructure in East Asia. Washington, D.C.: World Bank. 
 
 



53 

 

Chapter 3 

 

Increasing the Pace and Lowering the Costs of Rural Electrification Connections 

Rob Stephen 

Consultant, ESKOM, South Africa 

 

Introduction 

There are large numbers of households on the African continent that are 

unelectrified. In order to address this backlog it is necessary to embark on large, 

ambitious electrification programs with set targets to remove the backlog in a 

number of years. It is thus imperative that the programs are well managed and the 

cost per connection is reduced. In order to achieve this a holistic approach is 

required to ensure the programme is flexible so that it can increase or decrease its 

rate of connection at short notice and cost effective in that it ensures that the cost 

per connection is continually decreasing. This paper describes the Eskom experience 

in which the rate of connections was increased from a few thousand per year to 300 

000 per year and the cost was reduced by 50% in real terms in five years. 

 

Need for clear direction 

It is imperative that the direction for electrification be given at national level. Without a 

goal with clear targets, any electrification program is doomed to under perform. This 

under performance can occur even when adequate funds are available. Access to funding 

is only one segment of the total strategy that needs to be implemented when looking into 

large scale-electrification. 

 

In the case of South Africa the direction was initially given by Eskom and later by the 

Government. In the early 90s, Eskom Distribution, driven by lack of electrification of 

formerly Black Townships, decided to start a programme that was geared to address this 

need. By the end of 1993 a total of 380 000 households were electrified as a result. 

 

In 1994, when the democratic government came to power, it was under pressure to 
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deliver; hence the Government of National Unity embraced the ambitious Reconstruction 

and Development Programme. Consequently, the electricity industry in South Africa was 

required to deliver 2.5 million domestic connections by the year 2000. In other to meet 

the compact entered into with Government in 1994, Eskom faced a daunting task of 

electrifying some 300 000 houses per year to achieve around 1.75 million domestic 

connections by the year 2000. Eskom had limited experience in this field having only 

electrified farms in the early 1970s and the 380 000 households as mentioned above. 

Eskom`s share of this compact was achieved at the end of 1999, a year ahead of schedule. 

At the end of 1999, Eskom alone had electrified 1,750,750 households the bulk of which 

were in rural areas. This achievement has increased the total number of electrified rural 

households in South Africa from 12% in 1994 to 46% as at the end of 1999. 

 

A programme of this nature has to be tackled on a number of fronts – a process needs to 

be formulated and the technology needs to be standardised and perfected. Processes also 

need to be in place to ensure optimisation in conjunction with standardisation. The 

project management aspect was the key component in the construction process. In order 

to meet the target it meant that a connection had to be made every 30 seconds for 5 years. 

A pole had to be placed in the correct position every 10 seconds. Two hundred metres of 

cable had to be strung and attached every minute. In addition, invoices and payments had 

to be made to the value of R6 000 (900USD) per minute or approximately R300 000 per 

day. In the course of one year over 1000 individual electrification projects had to be 

planned, designed and executed with the precision of an expensive Swiss watch. 

 

It is necessary to address the issues holistically to ensure that the interventions taken are 

co-ordinated and optimised. 

 

Drawbacks in Africa 

 

The main drawbacks in Africa are the lack of funds and the lack of a clear direction at the 

national level. Many electrification projects, even small villages of 200-500 dwellings, 

wait years to be electrified due to problems in directing finance and meeting clear targets. 

The following are three main areas that need to be addressed: 
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• Clear direction as to the number of connections and the time frame for meeting 

electrification targets needs to be given by Government; 

• Subsidies need to be established for the capital cost of the connection before 

public private partnership can be formed. 

• Clear targets need to be set for entrepreneurs or utilities with large penalties for 

non-performance. 

 

 

Design and construction process 

It is necessary to decide whether such a program should be part of normal business or be 

handled separately. In the case of Eskom the latter route was chosen. This gave rise to 

grid expansion plan co-ordination problems but the overall result indicate that the 

decision was the best one. In order to achieve this it was necessary to clearly define what 

an electrification project was. This was to ensure that there was a consistent application 

of costs and funds to the electrification programme. 

 

It is necessary to ensure that the plans are prepared well in advance. This is in spite of the 

fact that the situation on the ground may change drastically from the time the initial plan 

is done to the time the project is implemented. The upfront planning allows for the 

business plan to be in place as well as identifies the technological focus areas for the 

upcoming year. 

 

In Eskom Distribution there was a change from a reactive program acting only on 

requests, to a “target” driven approach with strict compliance to numbers and costs per 

connection. This necessitated the setting up of a process whereby villages were identified 

at least 18 months in advance, communities were approached and interim designs were 

tabled. This process was also controlled strictly from a centralised point. The business 

planning, which determined the cost per connection as well as the targeted number of 

connections were completed annually, 10 months before the next year commenced and 

included targets for the next three years. 

 

It is critical that the submissions given as to the proposed connections 10 months in 
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advance also consist of the length of line, number of transformers, MVA of transformers, 

and number of connections. The bulk supplies at the sub transmission voltage level also 

needs to be included. 

 

In addition it was found necessary to review the plan every three months whereby the 

target numbers and cost per connection would be re-determined for each of the regional 

authorities. This was necessary due to the dynamic nature of rural electrification e.g.: 

• The population of the village may vary enormously in a relatively short period of 

time; 

• Political considerations may change priorities at short notice; 

• Contractors operating in deep rural areas may find projects extremely difficult to 

complete on time; and 

• The number of connections may vary when it is discovered that what were 

considered to be dwellings turn out to be sheds or deserted shacks. 

 

In order to meet the annual target numbers and costs it was critical that connections could 

be moved between regions. 

 

It is also critical that the decisions by the central planning functions are strictly adhered to. 

This may mean hardship to regions and consultants or contractors; an example in Eskom 

distribution was that consultants were adamant that the cost per connection in the Eastern 

Region (Kwa- Zulu Natal Province) could not be brought below R6000 in 1995. The 

connection numbers for this province were reduced and connections that were of lower 

cost supported in other regions. This resulted that consultants and contractors were left 

without work in many instances. It also meant villages had to wait longer for 

electrification. This forced the consultants and contractors to “sharpen their pencils” and 

come up with innovative ways of reducing the cost per connection. The consultants 

worked well with the Eskom staff in recommending changes to the design standards and 

specifications. This resulted in the same connections in Eastern Region costing under 

R3000 per connection similar to other areas. A reduction in real terms of over 50% was 

achieved when inflation was taken into account. The planning function at the corporate 

level needs to be knowledgeable both technically and financially to enable the plans from 
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the regions to be critically analysed and realistic targets set. 

 

In Eskom Distribution clearly defined indicators were set up at the macro and micro level 

to ensure that the optimal designs and technology options were employed. 

 

Social Interventions 

A program of the magnitude as described above should be carried out with minimal 

delays but one of the lessons learnt is that, despite all the haste, the stakeholders must be 

involved. Failure to do so leads to delays, which at the end increases connection costs. 

Initially, we negotiated projects with existing structures on the ground only to be told 

later that the community did not recognize them. We later operated through 

“electrification committees” which were elected by the communities for that particular 

project – this carried on until the new Local Authorities were formed. The concept of 

community-based construction became an issue and new people were employed and 

trained per project to do some of the identified tasks. As the program unfolded, it became 

clear that the communities wanted to be involved more in the construction process – 

which led to the training of people to carry out service connections – the buzz word being 

the transfer of skills. We had to train negotiators to handle the conceptual stages of each 

projects and help solve problems as the project developed. 

 

Technical Interventions 

The technical interventions need to be tackled on four fronts. The first is to determine the 

realistic load requirements of the rural dweller, the second is to determine the supply 

options in the terms of single phase or three phase or combination of these and the third is 

to ensure the equipment used was utilised to the full. The fourth intervention is the 

critical one of revenue management and metering. 

 

Realistic Load Requirements 

In Eskom Distribution initially the networks were designed in rural areas using the same 

parameters as in the urban areas.  A design of up to 3kVA per household was applied. In 

addition, it was discovered that a building might have more than one tenant. Each tenant 
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was therefore connected at 3kVA providing in some cases a network capable of 

supplying in excess of 4kVA per household. Over time it was discovered that the rural 

areas did not consume power anywhere near the level at first thought. The load 

requirements were therefore brought down from 3kVA to 1.5kVA initial and 3kVA final 

design. Load research was conducted over a number of years in different environments. 

This resulted in further reduction to 0.6kVA initial and 1.5kVA final and eventually to 

0.4kVA initial and 0.8kVA final for rural areas. 

 

It is thus imperative that the load requirements be carefully assessed prior to 

implementation of design. The nature of the load as well as the parameters that affect the 

load needs to be researched in an ongoing manner. Information can be obtained from 

similar research performed in other countries although it has been found that the results 

often cannot be extrapolated. 

 

In Eskom Distribution, in order to protect the networks it was necessary to limit the 

current to be used by the consumer. Initial limits of 20A and 60A were used which were 

later reduced to 2.5A, 20A and 60A. No flat rate or breaker tariff was used for reasons 

described in 6.4. 

 

Type of electrical supply 

With any electrification it is important to create the correct technical options or building 

blocks to ensure optimal designs achieved.  In Eskom Distribution although each supply 

was at low voltage and had to comply with 230V +/- 10%, the technology to supply the 

LV from the transformers could vary from three phase to dual and single phase. It is not 

the purpose of this paper to describe the detailed differences between the systems, it 

suffices to state that the three phase was the most expensive followed by the dual or bi 

phase and then the single phase supplies were the cheapest. The three-phase technology 

can be utilised in designs of 1.5kVA to 3kVA per household. It is suitable for higher 

loads but expensive for lower loads as in the case of electrification. The aim was 

therefore to reduce the amount of three-phase circuitry to an absolute minimum. Supplies 

into villages were designed as dual or single phase or single wire earth return (SWER) 

systems. The difference in the three phases to SWER line costs was six to one. Although 
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the three-phase supply could transfer more power, the SWER is in most cases adequate 

for the load. 

 

In large electrification programs it is not unusual to have up to 200 projects being 

implemented at the same time. In order to evaluate the designs, which are normally 

compiled by consultants and contractors, it is essential to have a set of indicators that can 

rapidly determine if the cost per connection quoted is the optimum level or if it can be 

improved upon. In Eskom Distribution a set of such indicators were derived and used.  

This enabled a saving of around 60USD per connection as well as enabled a vastly 

improved throughput of designs. It was possible to allow only 7 staff to assess up to 50 or 

60 designs at one time. The indicators catered for the type of supply provided as well as 

the utilisation of the equipment, which is described in the next section. 

 

Utilisation of Equipment 

The utilisation of equipment in this case refers to the mechanical utilisation of poles and 

conductor as well as the electrical utilisation of transformers for example. It is imperative 

that the usage of poles, conductors and transformers is optimised. This is often not looked 

at especially by consultants who may be specialists in the electrical rather than the 

mechanical fields. 

 

In the initial stages in the Eskom Distribution program the mechanical and the electrical 

utilisation of equipment was very poor. This was basically due to the poles being placed 

equidistant and at property boundaries, transformers were expected to reach their full 

load at the end of the second phase to prevent having to change transformers. Little 

overload of transformers was allowed. 

 

This under utilisation was one of the main reasons for high cost of connections. The use 

of indicators to increase the utilisation of equipment realised an approximate 25% 

reduction in the cost per connection. These indicators focused on span length, which is 

the distance between two supporting poles on a line as well as the transformer capacity 

initially installed divided by the number of connections. This figure should be in the 

range of the design specifications i.e. 0.4KkVA. The span length for aerial bundle 
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conductor was to be in excess of 60m and that of medium voltage line around 100m. 

Before the use of the indicators and focus on this aspect of the design, the poles were 

spaced 30m to 60m respectively. 

 

Revenue Management and Metering 

Before any electrification program is undertaken, it is important that the revenue 

management and metering technology and systems are decided upon. If this is uncertain, 

it is important that pilot projects are undertaken to assess the success or failure of a 

proposed system. One of the main concerns in the start of a program for rural areas is the 

ability to bill customers and receive payment for service. In Eskom Distribution it was 

soon realised that with the low demand of the customer at 30kWH initially, that revenue 

collection needed to be kept to a minimum. The cost of sending and processing a bill by 

mail would in many cases exceed the revenue collected. In addition most rural areas have 

no roads or postal addresses. To mail a bill was not possible. This meant visiting each 

customer at least once a month in order to deliver the bill and at the same time obtain the 

revenue. The problem with this was that the customers were seldom at home and repeat 

visits were required. 

 

It was clear early in the program that any method of billing was not feasible. A method of 

prepayment was thus developed with a magnetic card being issued from a vendor that 

enabled an amount of units to be purchased as and when the customer could afford it. The 

card could only be used by the particular meter. In this way it was possible to determine 

which customer had not purchased power for a while and they could be visited to ensure 

that no bypassing of meters was taking place. In addition meters were installed at each 

village to determine the technical losses and balancing the remaining energy transmitted 

with the energy purchased. It was thus possible to determine the percentage of non-

technical losses in the village. 

 

In spite of these devices non-technical losses still pose a problem. Different technologies 

such as remote metering, split meters or placing meters on the outside of a house needs to 

be looked into. 
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Increasing pace of connection 

Result of the Eskom Distribution Program 

The 1.75 million homes mentioned above were electrified at a cost of R5.5bn and the cost 

per connection has been coming down all these years to a figure of R2, 800 in 1999 and 

R2735 in 2000. There are 9.6m household in South Africa of which over 70% have been 

electrified. Of the electrified households, 46.3% are in rural areas and 79.7% in urban 

areas. Of the remaining unelectrified households 2.2m are in rural areas and some in deep 

rural areas where innovative means of achieving “universal access” will have to be 

explored. In the process, we electrified close to 5000 school and about 150 clinics as part 

of Eskom’s social responsibility programme. 

 

Changing Pace of Connections 

The system elaborated on in the previous sections enabled the pace of connections to be 

readily varied from 150 000 to in excess of 300 000 per year. This was possible due 

mainly to the up front planning which dealt with detailed determination of material needs 

and targeted numbers of connections. This resulted in a number of projects being 

identified well in advance and could either be brought into the production line or deferred.  

 

With the upfront planning together with the three-month evaluation of projects and 

targets, it is possible to increase the pace of connections in a controlled manner with 

desired results. 

 

Conclusion  

The success of the program in Eskom, South Africa was achieved by having a clear goal 

with cost and connection targets established as well as continuously learning from the 

mistakes of the past and implementing best methods nationally from a central office. The 

up front planning, initially thought impossible, was the key factor that enabled the 

program to be both efficient and flexible. 

 

It is our opinion that strict control from a central point with clear indicators and a well-

defined project management approval and management process is paramount to the 

success of any electrification program. 
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Chapter 4 

 

Policy Platform for Scaling up Access – Lessons from International Experience 

 

Wolfgang Mostert 

International Rural Electrification Policy Consultant 

Lesson 1: Rural Electrification needs a supporting Framework and a strong Champion to 

drive it! 

Rural electrification is not an attractive business area: it requires hard work, while low 

consumer ability to pay makes it hard to get big sales and high rates of return.  Therefore, 

although it may sound banal, rural electrification companies (RECs) need a proper 

supporting framework if they are to thrive: they need a proper legal and regulatory 

framework for their business activity and they need access to finance, to operation know-

how and to market information. 

When it comes to the design of the supporting framework, there are no rural 

electrification (RE) models to be copied, only RE models to be inspired from.  Different 

forms of organisation can make positive contributions: state owned companies, municipal 

companies, cooperatives, private “large utilities”, private small operators.  Many different 

technologies have a role.  As policy maker, therefore, you must avoid to become victim of 

your own rhetoric, restricting your choice: “only cooperatives can satisfy social 

objectives, “private companies are more efficient”, “people cannot pay”.   

One general lesson is that RE needs a strong Political and Institutional Champion to 

succeed.  There are no examples in the developing world of substantial progress in rural 

electrification without (i) a determined political objective for achieving it and (ii) a 

specialised institution given the mandate to achieve it.  Policy makers must fix ambitious, 

but realistic quantitative targets for RE and assign institutional responsibility for 

achieving these.   

The institutional champion can be the national power company (Côte d'Ivoire), a 

specialised national rural electrification company (Thailand), a national rural 
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electrification authority providing financial and technical support to specialised RECs 

organised as cooperatives (Bangladesh and Philippines), a national planning authority 

designing and implementing a RE-program (Chile), or a rural electrification agency 

providing general support to RECs and solar system providers (Panama). 

In the rest of this paper we shall take a look at the lessons learned about the four pillars of 

the supporting framework, starting with regulation. 

 

Lesson 2: Integrate Rural Electrification Needs into the overall Power Sector 

Reform Package 

The art of regulation - of which the targeted industry and ownership structure is one 

element - concerns the achievement of three objectives:  

• to promote efficiency in the regulated utilities; 

• to strike an appropriate balance between the competing interests of the 

stakeholders in the industry (management, owners, workers, customers, 

suppliers, the state), 

• to promote expansion to reach "universal coverage of the target population".1  

The classical paradigm for the ideal structure of the power industry and its regulation put 

emphasis on the “strategic” importance of the power industry as a provider of a basic 

infrastructure for the development of the national industry and for consumer welfare. The 

vertically integrated monopoly was seen as the ideal industry structure due to the 

economies of scale2 and of scope3 in the power industry; and due to its “public service” 

characteristics public ownership was seen as the ideal ownership structure in many 

countries. This paradigm prevailed world-wide from the late 1920s to the mid-1980s; and 

was successful: tariffs went down due to the realization of economies of scale and of 

scope and all citizens in the developed countries were connected to the public grid.  
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The success of the paradigm in the end undermined its continued usefulness.  The 

industrialized countries have the power infrastructure they need and the demand for 

power no longer grows as fast as in the past. The national grids have become 

interconnected across the borders in large regional networks thereby improving the 

security of supply of the individual nets. With this development, electricity as such is as 

important as ever, but the power utility industry has lost its strategic industry aspect: 

electricity has become a commodity that can be traded like any other commodity.  

The new paradigm for power sector structure puts emphasis on treating the power 

industry like any other industry.  The third objective, the public service function of 

ensuring universal access is no longer an issue.  The new paradigm focuses on the first, 

underlining the use of competition as a tool to promote the productive4  and allocative5  

efficiency in an industry, which was formerly monopolistic and characterized by X-

inefficiency6.  The second objective of striking a balance between stakeholder interests 

has character of a boundary condition. 

 

The new paradigm has been successful in achieving cost savings and stirring up the 

commercial consciousness of the power industry.  Yet, when it comes to the transfer of 

key concepts of the new regulatory model to developing countries, one should note that 

power sector liberalization was introduced after rural electrification was finished, the 

goal of universal access had been achieved, and direct social payment transfers to low-

income households had eliminated "low ability to pay" problems.  The question must be 

posed whether the continued importance of the third regulatory objective in developing 

countries invalidates the cost-benefit effectiveness of some of the measures that are part 

of the reform package in industrialised countries.  For example: To what extent does the 

introduction of third party access reduce the interest of distribution companies in 

expanding the grid into rural areas? Or, if you separate supply from distribution, what 

interests do suppliers have in supplying low-income consumers, when any "cherry-

picking" supplier can beat them completely out of the lucrative market composed of 

consumers consuming "4000 kWh and above per year"? 
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Table 1: Paradigms for Power Industry and Rural Electrification 

Old Regulatory Paradigm: 
 

(REtop-down concession school of thought: 
“to reduce transaction costs for setting up 
and training local operations, 
professionalize service delivery by bringing 
in RESCOs, Regional Energy Service 
Provider"and/or give rural electrification 
concessions to two or more professional 
utilities") 
 

Electricity is a strategic good and the 
power industry is a strategic industry 
(basic economic infrastructure, security 
of supply) 

Economies of scope favour vertical 
integration 

Economies of scale favour monopolies 

Nature of technology (avoidance of non-
productive duplication) fevers 
monopolies 

 

New Regulatory Paradigm: 

(REbottom-up entrepreneurial school of 
thought: “let 1000 ideas and initiatives 
flourish”.) 
 

Since the grid has reached"all"the 
population, investments in electricity are 
no longer strategic, electricity is a 
commodity 

Competition promotes productive and 
allocative efficiency, and can, in 
addition, also provide security of 
supply. 

 
 

Typically, in "policy reform papers" prepared in developing countries, these issues are 

either not addressed or inadequately.  Despite its political importance, rural electrification 

Market information:
Macro: planned project
Micro: community demand

Access to finance:
Equity
Debt (loans)
Subsidies???

REC

Operation know-how:
Technical
Management
Financial
Legal/organisational

Legal and Regulatory framework:
technical and service standards
tariff regulations
rules for community participation
compenstion rules for take-over

REC (Rural Electrification Company) Requirements
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is treated not as an integrated element of the reform package, but as an add-on.  

Efficiency objectives are discussed without reference to rural electrification; then later, in 

a short rural electrification chapter, specific reform measures to promote rural 

electrification are listed.  Otherwise, the reform discussion could just as well refer to a 

power system in a developed economy.   

The emphasis reflects the urban-developed country experience bias of consultants who 

assisted in developing the first drafts on which the policy papers are based and the 

severity of the financial and service level situation in the established power system.  ESC, 

the national distribution company in Uganda, for example, had in 1999/2000 system 

losses of 27%, and a 34% non-payment rate on billed invoices.  A reasonably efficient, 

professionally managed private utility would reduce this to 11% and 1% respectively; 

representing efficiency improvements of US$150 million per year.  This figure is higher 

than the total value of Ghana's investment in rural electrification during the 1980s and 

1990s. On top must be added the huge losses imposed on the national economy because 

commercial and household consumers invest in stand-alone generators for back-up during 

power cuts.  The pre-occupation with getting the established system made more efficient, 

therefore, is understandable.  The national economic benefits of solving the inefficiency 

problems are huge. In addition, if the cost savings were used to finance rural 

electrification, this could be achieved within 20 years without any increase in the average 

tariff presently asked for by the utilities. 

Lesson 3: Combine achievement of economies of scale and of scope with promotion 

of competition as an instrument to further micro-economic efficiency 

The market forces in terms of economies of scale and of scope, which shaped the old 

paradigm, do not disappear with the adoption of the new.  They are real and remain 

valid: in all restructured industries, market liberalization has been accompanied by a 

strong trend towards horizontal and vertical mergers.  It can be claimed that reforms were 

successful because they managed to reconcile the "old paradigm micro-economics" with 

the "new paradigm micro-economics".  Success with power sector reform in the 

developing world and with rural electrification will depend on the ability to 

simultaneously promote scale economies and competitive, individual entrepreneurship.  



68 

 

The need for this is illustrated by the figure below.  

 

 

 

 

 

 

 

 

 

The chart shows the situation of a national - or regional - power supply monopoly.  The 

concession holder owns and operates the national (regional) transmission system and the 

distribution grids connected to it, as well as a few isolated grids servicing major regional 

towns.  The utility has plans to extend the interconnected grid and to build another 

regional grid to connect the distribution systems of some of the major regional towns.  

From there further rural electrification is planned.  Within a couple of decades or so the 

whole country (region) will be electrified in this way.  In the meantime, however, 

development does not stand still in unserved areas: people in strong (commercial or 

luxury) need of electricity will make sure they get by investing in generators.  

Spontaneous electrification projects will jump up (the stars shown in the chart; these 

investors can sell electricity to surrounding houses.  In some countries, regulation works 

against such projects; in principle, they are illegal going against the monopoly concession 

for supply.  Instead, such projects should be actively promoted through appropriate 

regulation and institutional support.  

The relative emphasis on the specific virtues of one rather than the other paradigm has, 

also in rural electrification led to two basic schools of thought for the most efficient 

Existing transmission grid Planned transmission grid

Figure 1 

Spontaneous entrepreneur driven electrification schemes 



69 

 

organization of rural electrification.  The top-down concession school of thought insists 

on the great advantage of the economies of scale and scope: “to reduce transaction costs 

for setting up and training local operations, professionalize service delivery by bringing 

in RESCOs” (Regional Energy Service Provider) and/or a large regional utility with an 

area concession and rural electrification targets."  It insists that it is too difficult and 

intermediation intensive to develop rural electrification based on a myriad of local 

initiatives.  The replication factor is too low - in a area you have to start all over again 

mobilising and training local communities and entrepreneurs.  The bottom-up 

entrepreneurial school of thought, instead, insists that because rural electrification is very 

locally defined and dispersed, it is better to rely on a maximum of local initiatives to 

accelerate rural electrification: “let 1000 ideas and initiatives flourish”.  

 

Paradigms for Organisation of Rural Electrification 

Obviously, the ideal would be to combine the virtues of both.  The combination of the 

advantages of economies of scale with the development of local entrepreneurship has 

been achieved to a limited degree in different countries.  Thailand, for example, opted for 

the single national rural electrification company model, where rural electrification 

proceeded according to rational selection from a rural electrification master plan.  Local 

initiatives where only accommodated to the extent that municipalities could jump the 

queue if they put up a higher share of local co-financing.  In the Philippines, rural 

electrification was entrusted to 114 RECs organized as cooperatives, who each held an 

area concession.  The problem is that although most RECs were set up in 1972, there are 

still about 20% of the rural communities left to electrify.  The concession, in the 

meantime, prevents them from setting up a local mini-grid company.  The Chilean 

electric code does not allow concessions for a distinct geographical service territory; 

however, until the launching of the national rural electrification program in 1995, 

entrepreneurs in unserved communities had no access to investment subsidies to facilitate 

the financing of their investments.  
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Lesson 4: De-Humanise Regulation 

Regulation should provide a supporting framework for commercial activity, not be an 

obstacle.  This requires that the "human factor" is taken out of regulation to a maximum 

extent: regulation must be rule based.  The human factor enters at two levels in 

regulation. 

 

The first is political interference in regulatory decision taking. The “political willingness 

to charge” tariffs is lower than the “consumer willingness to pay” tariffs, a factor that 

tempts politicians to keep tariffs below the cost of supply.  Political tariff setting is the 

largest causal factor for the huge economic losses imposed on national economies by 

large system losses, power shortages and arrears in consumer payment of invoices. 

Internationally one can note that if the average tariff is around 50% of the cost of supply, 

system losses will be 22% +/- 3%; if the average tariff is at least 100% of the cost of 

supply, system losses will be 11% +/-3%. An additional impact for rural electrification is 

lack of funds for expanding the grid.  Therefore, political intervention in tariff setting 

should be limited by all means. 
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 Micro-Economic Ideology / Theory for 
Organisation of Rural Electrification 

 Top-down 
concession school of 
thought: promote 
economies of scale 
and scope to get 
results 

Bottoms-up 
entrepreneurial 
school of thought: 
flourishing of ideas 
and local initiative 
get results 

State owned utility One national utility 

One urban, one RE-
utility 

One state + 
provincial 
government utilities 

Larger state owned 
regional distribution 
companies + small 
municipal 
companies? 

Small municipal 
companies? 

Consumer owned 
utilities 

RE-Utility with 
regional area 
franchise organised 
as 

Cooperative 

Consumer owned 
joint stock company 

Municipal 
enterprises or 
companies 

Local cooperatives 

Local consumer 
owned joint stock 
companies 

 
 
 
 
 
 
 
 

Ownership Ideology 
/ Theory  

 

Private Independent 
Utilities 

RE-Utility with 
regional area 
franchise organised 
as: “Classical” large 
utility 

RESCO (grid + 
stand alone supply) 

Small entrepreneur 
owned RECs 

Small entrepreneur 
owned RECs + 
RESCOs (grid + 
supply of solar PV 
systems for stand 
alone application) 

Mixed private + 
municipal + 
community owned 
systems 
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The second is the possibility of regulators to extract personal economic gain for 

administration of requests (corruption).  This must be minimized by appropriate target 

setting for the speed of administering requests and monitoring of the efficiency of 

regulatory administration. 

 

Lesson 5: Define your Electrification Target 

Countries have different definitions of rural (or national) electrification rates.  It can be 

either: 

• the percentage of connected households  (connection rate) 

• the percentage of electrified communities 

• the percentage of national households that live in electrified service areas 

(electrification coverage)  

 

It is easier and less costly in terms of investment to go for a 100% connection rate in one 

town, than to reach a 20% connection rate in five towns.  Yet, for each town you electrify, 

you need higher subsidies, and since subsidies are a scarce good, you reduce the number 

of projects you can implement.  Progress in regional coverage is slowed down, which 

creates political tension.  The maximization of the connection rate, therefore, should not 

be the primary quantitative target for rural electrification.  It is better for the short to 

medium term to go for maximum electrification coverage.  Once that is achieved or close 

to being achieved the next target will be electrification deepening, to target maximum 

connection rates in the service areas.  In this way, you start to cover the local power 

demand that provides most economic and social benefits: the productive demand from 

commerce and rural industry as well as the social productive demand from hospitals, 

schools, public lighting and administration with most  
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Lesson 6: If you want to promote maximum "spontaneous" Project Development, 

let Tariffs vary according to local Cost of Supply 

Local private initiatives will not develop unless entrepreneurs can cover their costs.  In 

theory, one can design a scheme for a national tariff regime with independent RECs, 

under which a cost-equalization fund transfers revenues from the below average cost of 

supply to the above average cost of supply.  But such a scheme has great disadvantages in 

terms of incentives to reduce costs and in terms of increased regulatory complexity.  A 

much simpler and more efficient regime can be devised, which focuses on the reduction 

of cost differences between the highest and the lowest tariffs.  For example, by insisting 

that the difference between the highest and the lowest average consumer tariff (or, 

alternatively, lifeline tariff) should not be higher than 25-30%.  Imposing a rural 

electrification charge on “urban” consumption, increases the average urban tariffs and 

decreases the average rural tariffs through the financing of investment subsidies for rural 

electrification projects. 

The scheme must be able to take regional equity into account.  Some regions are poorer 

than others; and often the most serious poverty is found in the same areas, where the cost 

of electrification is the highest due to low consumer density and large distances from the 

nearest grid or major road.  The fact that ethnic groups can be regionally focused adds an 

ethnic dimension to the social problem of catering for the needs of the poorer 

communities. Regional equity can be promoted by introducing two or three different 

investment subsidy rate schedules, where higher subsidy rates are given to projects 

located in disadvantaged regions. 

 

Lesson 7: Subsidies have a triple Role in promoting Rural Electrification 

The provision of investment subsidies to rural electrification projects reduces the average 

tariff in a project and, therefore increases the connection rate in the service area.  The 

impact on the connection rate is maximized if - as a condition for receiving subsidies - 

investors are asked to make efforts to use the financial value of the investment subsidy to 

reduce the tariffs and connection charges for lifeline consumers.  That is, high-consuming 
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households and businesses should pay tariffs which equal the cost of supply without 

subsidies.   

The second - and maybe even more important function of investment subsidies - is to 

facilitate “financial closure”: to get the needed project finance package (equity + loans + 

subsidies + consumer contributions) in place.  For a given cost of investment, the 

investment subsidy reduces both the needed level of equity contribution as well as the 

needed level of debt finance to be raised.  Since both represent obstacles for the 

implementation of projects, more rural electrification projects are done. 

The third function is the possibility to impose service quality standards and tariff 

regulation on small RESCOs.  Solar home system vendors, for example, can be asked to 

fulfill given quality standards for their marketed systems and maintenance service as a 

qualification to receive subsidies.  In small isolated grid projects, standards can be 

introduced that although they lead to increased upfront cost of investment, have a lower 

life-cycle cost due to reduced maintenance and operation cost.   

 

Lesson 8: Do not channel Subsidies and Loans through the same Financing 

Institution.  

Investors in RE projects require subsidies and debt finance.  Since the financial 

intermediation for rural investment projects is weak in almost all developing countries, 

the temptation is great to set up a specialized institution, that channels loans as well as 

subsidies to project promoters.  International experience strongly advises against it.  If a 

financial intermediary is asked to offer (i) subsidised loans or direct investment subsidies 

for specific purposes, such as RE and (ii) normal commercial loans to its rural consumers, 

it will inevitably charge arrears in repayment on loans and high rates of defaults on loans 

from consumers.  That for example was the experience of NEA, the National 

Electrification Authority in the Philippines, which provides subsidies and loans to rural 

electricity cooperatives.  One reason is that the financial institution develops a split 

personality: administrators do not know when "to play Santa Claus handing out free 

goodies" and when "to play hardnosed bankers that take a hard look at the financial 
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viability of the investment and the credit worthiness of the loan recipient".  The other is 

the impact on the willingness of loan recipients to repay their loans: they look at the 

institution as Santa Claus rather than as a banker.  

It is therefore strongly recommended that a clear division of labor is established between 

a Rural Electrification Fund (REF) as the sole provider of subsidies and the banking 

sector, as the provider of loan financing.   

 

Lesson 9: De-Humanize Subsidy Administration and Allocation in the REF 

Similar to the organization of regulation, the "human factor" must a maximum extent be 

taken out of regulation to: regulation must be rule based.  The human factor enters at two 

levels in regulation. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rural Electrification Fund Roles

I Instrument for coordination and long-term commitment of donor assistance

    II. Rationalization of regional cross-subsidies in the power sector

Donor
1 grant

Donor
2 grant

Donor
 3grant

REF

Subsidy support to
 on-grid electrification

Subsidy support to
off-grid electrificationREF charge on transmission

or on kWh consumption of
urban consumers

Government

Budget Funds

Figure 2 
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One is political dictating of funding decisions, which lead to non-optimal allocation of 

resources.  The gradual expansion of rural electrification should proceed taking the 

lowest cost (per serviced household) projects first in order to electrify as many 

communities and households as possible within a given year.  Yet, “high cost” individual 

communities will demand electrification as a right. This creates strong political pressure 

for giving high subsidies to specific community electrification projects.  It is essential 

that subsidy allocation and project selection decisions are rule bound, made on the basis 

of clear objective criteria. 

 

The other is corruption in the administration of funds.  The possibilities of fund 

administrators to extract economic favours for the processing of applications (corruption) 

must be minimized.  Their are institutional means for doing so - for example, separating 

the processing of applications for subsidies, from the approval of payment of subsidies. 

 

Lesson 10: Be comprehensive in Capacity Building and Training and leave the provision 

to professionals, which the private sector identifies with 

Training needs can be identified for four major groups. (i) Small RECs need training in 

all relevant operational issues, including organisation, billing and management.  (ii) Rural 

contractors (consultants, construction firms, repair and services) require training in low 

cost technologies for rural electrification and general training to increase supply and thus 

competition in rural consulting and construction services.  (iii) Financial intermediaries 

need training in the evaluation of rural electricity supply projects and in the evaluation of 

renewable energy projects.  (iv) Communities need to be sensitised about options, tariff 

levels and benefits of electricity. 
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Chapter 5 

 

A Demand-driven Framework for Linking Energy and Key End-use Sectors 

Jamal Gore 

African Programme Manager, Winrock International 

 

Introduction 

Governments across Africa and around the world have embraced rural 

electrification as a way of helping to bring the benefits of modern energy to under-

served regions.  Most of these rural energy efforts have focused on household 

electrification, whether via the utility grid, decentralized minigrids, or off-grid 

photovoltaic power systems. 

 

These rural electrification programs have reached fewer people in sub-Saharan 

African than in other regions, in part due to lower household ability to pay for 

consumptive services, lower population densities, higher access costs, and other 

factors.  Together, these constraints often make a household-only rural 

electrification program uneconomical.  Furthermore, even households that receive 

electrical service often have other pressing needs, like water supply, education, and 

employment that go unfulfilled. 

 

Modern energy is not valued for its own sake.  Rather, it is a tool that helps 

households, businesses and communities derive other valuable services.  Household 

lighting is only one of many desirable uses of energy.  Others may include cooking, 

water pumping, agricultural processing, cold storage, industrial activity, and the 

like.  However, not every energy application will be appropriate in a given 

community.  The important questions we must ask, then, are these: First, what are 
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the priority services sought by rural end users?  And second, whose needs are to be 

taken into account, and who decides? 

 

Identifying Demand-Driven Energy Applications 

Rural end users can be aggregated into several distinct groups, among them: men and 

women, children and adults, households and businesses.  The activities of these groups 

differ greatly, and their high priority energy needs are diverse.  Winrock research in Mali, 

for example, showed that men and women both contribute to childbirth and childcare, but 

their energy needs differ.  Women need mechanical energy for water to bathe children, 

while men need thermal energy to collect and prepare traditional medicines. 

While both men and women have important and differing energy needs, perhaps the 

greatest users of traditional energy sources are women.  Rural women and girls spend 

hours each day gathering fuelwood and water, preparing meals, and growing and selling 

produce.  Their primary energy inputs for these activities are human labor and biomass 

(wood residue), the result being significant hardship and drudgery. 

In 2000, Winrock International – Kenya commissioned a gender focused energy analysis 

to determine the self-identified needs of rural women, men, farmers, and enterprises.  In 

order to better integrate energy services into other sectors, Winrock focused on the 

geographic regions of Kenya where our agriculture and women’s leadership teams were 

already active.  The analysis used a three-layered approach, reviewing other recent 

energy projects in the regions, conducting Participatory Rural Appraisals (PRAs) with 

small groups of women and men to identify their activities and priorities, and executing 

detailed energy demand surveys of large numbers of rural households, agriculture 

enterprises, fishery ventures, commercial enterprises and institutions. 

While some of the results were expected, others surprised the study team.  For example, 

the highest institutional energy sources in rural areas were biofuels (charcoal and 

firewood), followed by kerosene and diesel for the occasional generator.  In households, 

demand was greatest for improved wood cookstoves, followed by photovoltaics for 

lighting and television, solar thermal for water heating, and biogas for thermal energy.  
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Surprisingly, there was almost no demand for wind power systems, or for PV-powered 

communications technology (this despite strong donor interest in the latter).  Rural 

farmers expressed greatest demand for PV powered water pumps to help them expand the 

acreage under production, followed by improved large-scale cookstoves for boiling 

soybeans and millet prior to milling. 

It is important not to generalize excessively from the findings from our Kenya assessment.  

The variety of responses and often surprising results highlight the need to engage energy 

end users in developing cross-sectoral interventions. 

 

Energy for Farmers and Entrepreneurs 

The potential opportunities for employing modern energy to enhance incomes and save 

laborfor farmers and small entrepreneurs are manifold.  By making farmers and 

entrepreneurs more efficient, and reducing their input costs, or increasing the value of 

their products, improved energy services can raise net local incomes and provide positive 

returns on the initial energy system investment.  Applications in the small entrepreneurial 

sector include, but are not limited to: 

• Market Centres & Stalls; 

• Shops, Stores, and Restaurants (Lights, Refrigerators, Air Conditioners, Radios); 

• Crop Production (High-Value Irrigation)/ Animal Watering; 

• Agricultural Processing and Storage (Grinding, Milling, Dairy Refrigeration); and 

Small Industry (Sewing, Welding, Carpentry)As noted in the Kenya energy 

assessment, biomass plays a major role in the lives of most rural Africans.  The United 

Nations Food and Agriculture Organization (FAO) estimates that biomass constitutes 

over 60% of national energy consumption in Nigeria and more than a dozen other African 

nations.  Rural entrepreneurs can reduce input costs and increase the value of their 

outputs through improved brick kilns, bakery ovens, fish smoking kilns, breweries, and 

process heat for canning fruits and vegetables. 
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However, energy alone will not make an enterprise economically viable.  Gerald Foley 

and other rural energy experts are among the first to caution that modern energy can only 

help farmers and entrepreneurs take advantage of market opportunities that either already 

exist or can be developed.  If these energy end users are not able to sell their products or 

get better prices than they did in the past, they will be unable to recoup their initial 

investment in the energy conversion system.  The more expensive the energy system, and 

the more expensive the source of financing, the greater must the financial returns be to 

justify the investment. 

Project planners and assistance organizations can help farmers and entrepreneurs justify 

their energy investments in two ways.  First, they can lower the cost of the initial 

investment by facilitating favorable lending terms, encouraging economies of scale to 

lower capital costs, and providing training and other technical assistance to accelerate the 

learning curve and avoid costly mistakes.  Second, project planners can help the end users 

identify new or improved markets for their products, or provide technical assistance to 

help improve product quality for increased competitiveness. 

Communities and their local NGO partners are often eager to ask for new technologies 

that will improve production. However, project planners must work closely with them to 

ensure that their stated needs can realistically be met with the available technology.  In 

Western Kenya, for example, Winrock was asked to facilitate a fishing community’s 

purchase of a solar-powered icemaker.  The women engaged in fish processing hoped 

that locally produced ice would preserve more of their catch at a lower cost than ice 

imported from the city on trucks, thereby both saving them money and increasing sales.  

Upon closer evaluation, however, Winrock determined that the price fluctuations of 

imported ice could potentially undercut the long-term returns from a solar icemaker.  

Instead, Winrock encouraged the community and it’s NGO partner to purchase insulated 

coolers to reduce the amount of imported ice needed to preserve the fish. 

Again, income generating and labour saving energy interventions are most likely to be 

successful under the following conditions: 
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• Integration with other development programs; 

• Clearly established market for products; 

• Reasonable capital requirements, within reach of end-users; and 

• Relatively predictable return on investment (savings or income) 

 

Energy for Social Services 

Another important group of modern energy end users operate in the social sphere. 

Specifically, electricity and thermal power for lights, radio, television, telephones, and 

hot water can enhance the quality of life for teachers, nurses, and doctors in rural areas.  

These social amenities can encourage service providers to establish residence in rural 

villagers, thereby enhancing the quality of life for the entire community. 

Schoolchildren and their families can also benefit directly from school electrification, but 

only with the appropriate end uses.  A Winrock International /Solar Electric Light Fund 

(SELF) project in South Africa helped to introduce training and valuable end uses to a 

PV-powered school in a poor community, and provides an insightful example.  As part of 

a donor-funded program, South Africa’s national utility installed PV arrays on over 1,000 

schools across the country.  Many of the early systems were installed with little 

community consultation or assistance, and without any end uses except classroom 

lighting (although students only attended classes during the day).  Not surprisingly, many 

of these early systems were vandalised.  The local representative for Winrock and SELF 

trained the school administrator, teachers, and students in system operation, and helped 

them obtain computers, a cellular pay phone, and a wireless internet connection.  As the 

headmaster often states, the school used computers and information technology to access 

“the world’s largest library” – the internet.  Within three years, the school’s examination 

pass rates more than doubled, and exceeded the pass rates at far wealthier schools in 

urban areas. 

Modern energy at rural clinics provides valuable services to an even broader cross section 
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of the community.  Electricity for lights and two-way radio enable maternity wards to 

perform nighttime deliveries, improve the effectiveness of operating theatres, and allow 

doctors and nurses to call for outside assistance in emergencies.  PV-powered vaccine 

refrigerators help to maintain the cold storage chain helping health practitioners prevent 

and treat a variety of diseases that might otherwise ravage local communities.  Hot water 

helps to improve sanitary conditions in rural clinics. 

 

Conclusion 

While the intense attention given to household electrification programs is laudable, it is 

important to remember that energy is not valuable by itself.  Rather, it is only useful 

when it facilitates other priority services and activities.  In nearly every case, it is rural 

community members themselves who are best suited to identify their own priorities. 

While households, farms and businesses, and schools and clinics can all benefit from 

improved access to modern energy services, their combined use in a community provide 

added synergies.  Increasing the concentration of systems in a given area generates 

economies of scale that can keep a maintenance technician employed, thereby improving 

the effectiveness of all of the systems.  Increased rural incomes from entrepreneurial and 

farm-based systems increases end users’ ability to pay for household lighting systems on 

an unsubsidized basis.  Likewise, the use of modern energy to service schools and clinics 

serves as a highly visible demonstration of these technologies, while increasing social 

acceptance and support. 

As repeatedly stressed in this paper, however, modern energy is not an automatic solution 

to the development challenges facing rural communities.  A participatory, demand driven 

approach is needed to ensure that intervention is responsive to local conditions, and 

reflects the differing energy needs of men and women.  Even then, energy is only one of 

several inputs needed to ensure success.  Farmers and entrepreneurs also need affordable 

financing, access to markets, technical assistance in producing their goods, and assistance 

in maintaining their equipment.  Schools and clinics also need assistance obtaining 

important end use appliances, mobilizing community members to support their enhanced 
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activities, and maintenance assistance. 

These varied, but critical, inputs highlight the need for multi-sectoral project teams 

dedicated to the long-term well being of rural communities.  Winrock’s global team looks 

forward to working with all of you as Nigeria’s rural electrification program evolves. 
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Chapter 6 

 

The Potential Role of NEPA in Grid Rural Electrification in a Restructured 

Distribution Sector 

 

Senator Liyel Imoke 

Chairman, Technical Board, National Electric Power Authority 

 

Introduction 

The main objectives of restructuring the National Electric Power Authority (NEPA) 

among others are to make it more efficient and responsive to customer demand in 

all areas of service delivery. A restructured NEPA distribution sector has more 

authority and responsibility to tackle the day-to-day problems associated with the 

distribution of electric power to the Nigerian institution and populace, with minimal 

involvement of the corporate head quarters. 
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NEPA policy guidelines on rural electrification 

The main objectives of rural electrification programme are: 

• To increase agricultural productivity by means of adequate irrigation and easy 

mechanization; 

• To make the processing of agricultural product and preservation of primary crops 

easy; 

• To promote rural industries which will generally assist in raising the standard of 

living of the rural community and; and  

• To reduce migration from rural to urban areas by making it possible to bring to 

the rural population, entertainment, enlightenment and communication facilities 

which constitute the main attractions to urban areas. 

It is for this reason that planning and implementing rural electrification programme on 

regular basis are objectives worth achieving.  In accomplishing these targets, close liaison 

should continue to be maintained between the authority, federal agencies, states, local 

communities and NGOs. This will ensure proper co-ordination of all rural electrification 

programmes throughout the country and ensure uniformity of standards especially in 

regard to network design, operating voltage and frequency of supply, materials and 

equipment specifications, quality of network construction to meet minimum safety 

requirements. 

Generally, the provision of electricity supply in a rural area is essentially for lighting 

loads rather than for commercial or industrial loads as in urban centers. It is not therefore 

usually financially viable in the first few years. However, once established, electricity 

supply acts as strong stimulus to commercial and industrial growth. If the national 

electric power authority were to operate strictly on economic basis, every electricity 

supply scheme funded by it should be able to earn a minimum rate of return to pay back 

the cost of investment on such a scheme within a period of 15 years. However, if the 

country is to rip benefits highlighted above, reasonable investments in the form of 

outright grants or very soft loans should be made annually by all tiers of governments in 
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the federation to rural dwellers in order to ensure economically viable rural electrification 

schemes. 

  

The potential role of NEPA in Grid Rural Electrification 

The Rural Electrification (RE) Sub-sector of NEPA has 22 years experience on setting 

guidelines on rural electrification, and represents the authority on issues related to rural 

electrification. The sub-sector takes over completed distribution networks in rural and 

semi-urban areas for operations and maintenance. 

The distribution sector owns and operates the 33kV and 11kV grid network nation-wide. 

This comprises of over 35,743km route length of 33kV line and over 26.498km of 11kV 

line. It also owns and operates the following underground cable nationwide: (i) 33kV - 

1,430km, (ii) 11kV - 2,558km. All these facilities contribute to the huge potentials of the 

distribution sector. 

The role of the restructured Distribution Sector will be the offering of engineering 

services in areas of rural electrification to the following bodies: 

• National Electric Power Authority (NEPA) in its in-house projects nationwide; 

• Federal Ministry of Power and Steel in its Nation-Wide Rural Electrification 

Programme; 

• State Government through their respective Electricity boards; 

• Local Government Area authorities; 

• Individuals and Communities embarking on rural electrification; and 

• Other Agencies involved in rural electrification. 

 

The function of Rural Electrification on RE sub-sector 
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The functions of the Rural Electrification Sub-Sector under the restructured Distribution 

Sector include the following: 

(i) Survey and design of Rural Electrification Schemes Nation- wide (33/11kV 

Injection sub-stations, 33kv sub-Transmission lines, 33/0.415kV and 

11/0.415kV Distribution networks). The survey and design works are carried 

out by our field engineers under direct supervision of the six geo-political 

zonal managers; 

(ii) Preparation of drawings of the designed networks, bill of quantities and 

associated contract documents; 

(iii) Preparation of official work order after the award of contract by NEPA or the 

Federal Ministry of Power and Steel; 

(iv) Supervision of all on – going rural Electrification projects; 

(v) Management of rural electrification stores and release of off-shore materials 

as at when due to the performing contractors; 

(vi) Preparation of payment certificates for works certified done and forwarding it 

to the Honourable Minister for payment; 

(vii) Servicing of customer premises in any town with a completed project. This 

entails the provision of service wire from the nearest low tension line to meter 

board position; 

(viii) Pre-commissioning/commissioning of projects and ensuring smooth hand-

over to Distribution and Marketing Sector; 

(ix) Take-over and commissioning of projects completed by other agencies, while 

ensuring that these networks meet NEPA’s standards.     

The Rural Electrification Sub-Sector carries out all these functions from the Corporate  

Headquarters in Abuja. 
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Following the on-going unbundling of the authority, the Rural Electrification Sub-Sector 

is being  decentralized  and most of its junior and senior Engineering Staff are being sent 

to the Distribution and Marketing Zonal Offices located in the six Geo-political 

Headquarters as shown below:-  

 

1 South-West Zone 1     
 (Lagos NEPA Zonal Office) 

2 South-East Zone 2  (Enugu NEPA  Zonal office) 

3 North-east  Zone 3  
(Kaduna NEPA Zonal Office) 

4 North-Central Zone 4   (Abuja   NEPA Zonal Office) 

5 North-East Zone 5   (Yola NEPA Zonal Office) 

6 South-South Zone 6  (Port Harcourt NEPA Zonal Office) 
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Principal managers head each of these Rural Electrification Units in these Geo-political 

Zones. Four or five engineers are posted to work with them at these Zones. 

The Principal Managers report functionally to the General Manager, Department of Rural 

Electrification in the Corporate Headquarters through their respective Assistant General 

Managers who are located in the Corporate Headquarters. They also report operationally 

to the General Managers, Distribution and Marketing of the Geo-Political Zones are 

located to as detailed above. 

The essence of this is to increase efficiency and to reduce operational cost and period of 

supervision of the on-going projects. The time taken to commission completed projects 

by any of the afore-mentioned agencies will also reduce, thus reducing the chances of 

vandalizing completed networks. 

Due to the unbundling process, the relationship between the staff of Rural Electrification 

and Distribution and Marketing will be closer and more effective. This will enhance early 

connection of the completed networks to the national grid.  

 

Present status of Rural Electrification projects under supervision 

Rural Electrification projects are capital intensive and require the availability of 

significant financial resources to make progress in the programme. Over the years, NEPA 

as an organization, carries out its own in-house projects through the Rural Electrification 

Sub-Sector. However in recent times because of the dwindling resources of the authority, 

NEPA has almost stopped financing its own rural electrification projects. The last two 

projects sponsored wholly by the authority were completed in 1999. 

 

The bulk of the projects NEPA Rural Electrification Sub-Sector is handling at the 

moment is funded by the Federal Government through the Ministry of Power and Steel. 
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The Federal Government has placed a lot of emphasis on rural electrification and has 

budgeted and released more money to the sector than any previous government. The 

target of the government is to connect all local Government Headquarters to the national 

grid. Along the line, other important towns and villages will also be connected to the grid. 

 

Because of the improved funding of this sector, there has been a remarkable improvement 

in the overall management of the projects because the contractors engaged in the projects 

execution now get paid as at when due. Many more projects have therefore come on 

stream. Currently there are 1070 on-going projects at different stages of completion. As 

at February 2001, 189 projects have been completed and connected to the national Grid at 

a total cost of N5,575,347,303. There are 774 Local Government Headquarters in the 

country; out of these, about 600 had been connected to the national grid. About 80 are 

ongoing. Survey for the remaining Local Government Areas has being carried out. Due to 

the importance the National Assembly attaches to rural electrification, it has appropriated 

a total of N7.8 billion for the scheme. This has resulted in a further award of 72 new 

projects. Many more awards are being expected soon. 

 

Constraints 

The Major constraints being experienced by NEPA Distribution Sector are: 

• Distance to the national grid from several of the project locations are so far that so 

many kilometers of 33kV Inter Township Connection (ITC) lines must be 

constructed before the targeted town or village are reached. This has resulted in 

very low voltages at the receiving ends; 

• Wanton vandalization of installed materials by miscreants in the society; and 

• Lack of necessary off-shore materials. 
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Conclusion 

The potential role of NEPA in grid rural electrification is high. However, the utility’s 

finances have to be improved for meaningful progress to be made. The current situation 

where rural customers are charged N150 flat is unsustainable. Prepaid meters may 

provide a way out for effective revenue collection. 
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Chapter 7 

Review of Federal Government Rural Electrification  

Programme 

H. Nggada 

Director, Electrical Inspectorate Services,  

Federal Ministry of Power and Steel 

Introduction 

The nationwide rural electrification programme which is aimed at connecting all 

Local Government Headquarters (LGHQ) and some other strategic and important 

towns and villages to the national grid is very crucial to the overall development of 

the country in general and particularly that of the rural areas.  It is pertinent to 

note that of all the vital infrastructures necessary for the upliftment of our rural 

areas, the provision of electricity supply is undoubtedly the most important.  The 

reason for this is not far fetched because electricity permeates almost all the facets 

of our daily life.  The effective take off of the Universal Basic Education Programme, 

primary health care delivery services including the provision of pipe borne water 

and the emergence of cottage industries in the rural areas, all depend on the 

provision of adequate and continuous supply of electricity to function.  Rural 

Electrification is therefore the key to the transformation of our rural areas from 

mere producers of farm products and fetchers of wood to an agro-based community 

with a standard of living rising above subsistence level.  It is therefore obvious that 

the success of the nationwide rural electrification is crucial to the realization of the 

objectives of the nation’s development programmes.  This is particularly true with 

the Poverty Alleviation/ Poverty Reduction Programme of the Federal Government.  

This statement underscores the reason why the present Administration has made 

nationwide rural electrification among its cardinal objective programmes. 

 

The Programme 

Phase I of the Federal Government’s Rural Electrification Programme was conceived and 

initiated by the Federal Ministry of Power and Steel in 1981 during the Second Republic.  
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The programme was then executed by NEPA with sole target of connecting all existing 

Local Government Headquarters not yet connected to the national grid.  For the purpose 

of the programme at that time, the whole country was divided into 10 zones and contracts 

were awarded to 14 contractors for execution.  Unfortunately, however, the programme 

suffered a setback due to inadequate funding and unnecessary political patronage, as most 

of the chosen contractors could not perform due to one reason or the other.  In the mid 

1980’s, the scheme was revisited and the programme was restructured in line with 

geographical accessibility to grid connecting points and facilities, as transmission and 

distribution lines transcend State boundaries.  This time around, and having first 

identified the difficulty in procuring essential construction materials termed “off-shore” 

materials as the major constraints to the realization of this programme, the Federal 

Government in 1987 negotiated and secured most of these items of equipment from the 

Peoples Republic of Bulgaria and the then German Democratic Republic through some 

credit line facilities worth $75m US Dollars. With these materials in hand, it was easier to 

prosecute phase II of the LGHQ Electrification programme while other items such as 

wooden cross-arms, reinforced concrete poles, tie straps, stay blocks, etc, have to be 

purchased locally. 

 

Programmed Implementation 

The Implementation Committee on Rural Electrification (ICRE) was inaugurated by the 

then Honourable Minister in 1989 for the purpose of implementing the Federal 

Government sponsored rural electrification programme.  The ICRE comprises of officials 

from the Ministry and NEPA with the Permanent Secretary, Federal Ministry of Power 

and Steel as the Chairman and the Secretariat in the Electrical Inspectorate Services 

Department. 

 

Instruction for the processing of the electrification of a town is usually given by the 

Honourable Minister after which NEPA is directed to survey, prepare the design, 

engineering drawings and the Bill of Quantities (BOQ) for the project, which are 
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forwarded to the Ministry for award by the Ministerial Tenders Board (MTB), Federal 

Tenders Board (FTB) or the Federal Executive Council (FEC) as the case may be.  The 

Ministry issues the Letters of Award to the successful contractors while NEPA issues the 

Official Works Order (O.W.O), drawings and the BOQ which form part of the contract 

documents.  The awarded contract is usually the onshore component consisting of local 

materials like concrete poles, wooden cross-arms, stay blocks, etc., labour and 

transportation of materials.  The offshore materials consisting of conductors, insulators, 

cables, transformers, etc, are issued by NEPA to the contractors from the stock of rural 

electrification materials based on progress of work.  The unit rates paid for the National 

Rural Electrification Programme (NREP) are uniform for all the projects except the cost 

of transportation which is determined by how far the project’s Zone is from the Central 

Stores in Lagos.  These rates are reviewed periodically in line with the prevailing 

economic and market forces.  The average completion period for the project ranges 

between 12 – 36 months depending on the stage of works as detailed in the official works 

order issued to the contractors.  However, this is affected by the lack of timely payments 

and availability of offshore materials.  Contractors are paid from the Ministry only on 

certified valuation certificate for works done on the project as inspected and 

recommended by NEPA.  Monitoring of the projects is carried out from the fifteen zonal 

offices of the Ministry while NEPA (Rural Electrification Department) handles the 

supervision and evaluation. 

 

Status of the Programme 

When the Local Government Headquarters Electrification Programme Phase II 

commenced in 1988, there were then a total of 449 Local Government Headquarters in 

the country.  Out of this number, 271 were already connected to the national grid while 

178 were unconnected.   From the commencement of the programme to date, more Local 

Government Councils have been created in the country and the Local Government 

Headquarters have increased from 449 to the present level of 774. 
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For a period of ten years (1989- May 1999) a total of 340 projects were completed.  

However, since the inception of this administration in May 1999 to date, a total of 189 

electrification projects have been completed.   Table I shows a table of the present status 

of connection to the national grid of Local Government Headquarters, State by State.  

From the table, it can clearly be seen that while States like Lagos, Ekiti, Ogun, Ondo, 

Edo, Osun, Oyo, Kwara, Imo, Jigawa, Delta, Enugu, and the FCT Abuja have between 

75% and 100% of their LGHQs connected to the national grid, States like Bayelsa, 

Taraba, Zamfara, Borno, Rivers, Kebbi, and Yobe have under 50% of their LGHQs 

connected to the national grid. 

At present, there are 1076 on-going electrification projects on the programme nationwide 

at various stages of completion.  Out of this number, 98 are LGHQs while  the remaining 

978 are other towns which are not LGHQs.  Out of the 774 LGHQs, 575 LGHQs have 

been electrified and connected to the national grid.  The remaining number of Local 

Government Area headquarters are yet to be electrified. 

 

Typical rural electrification reticulation 

Rural loads are typically small and sparsely distributed and the cost of providing power to 

such scattered communities cannot be justified on the basis of economic viability, yet it 

could be defended on the basis of social development and in promoting economic 

development.  The rural network consists mainly of Inter-Township Connection (ITC) at 

33kV and the Township Distribution Network (TDN) at 11kV and 415 volts respectively 

depending on usage.  The 33kV overhead lines are usually taken from the 132/33kV grid 

Power Substations in the locality or as spur lines teed-off from existing 33kV lines.  

Power is then stepped down either to 11kV to feed into existing 11kV network where 

local generation was previously being used and sometimes directly to 415 volts in new 

areas; the latter being preferred in order to eliminate double transformation ratio 

particularly for small communities with low power demand. 

The construction of a rural electricity scheme is not a simple proposition as people may 

think, rather it is more of a complex engineering job combining all the relevant 
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engineering disciplines notably civil, mechanical and electrical; and what is more, the 

conductors involved have to be strung on reinforced concrete poles or steel lattice towers 

in accordance with some pre-erection sags and tension, charts to ensure that certain 

statutory declared clearances in accordance with the provisions of the extant electricity 

Supply Regulations – CAP 106 are maintained throughout the lifespan of the lines.  The 

same regulations specified certain horizontal and vertical clearances which must be 

maintained when such lines cross over buildings or pass near them in the interest of 

public safety.  At the teed-off points of spurs and new lines, operating handles of 

sectionalizers must be effectively connected to earth as an additional precautionary 

measure to protect operating personnel.  This is in addition to protective devices that 

must be provided to ensure that faults emanating from one circuit do not persist to disrupt 

the other. 

At the completion of an electrification project, certain steps still have to be taken before 

the scheme could be put into operation.  Individual houses have to be serviced from the 

nearby poles.  Then pre-commissioning inspection, tests and certification have to be 

carried out by the Electrical Inspectorate Services Department of the Federal Ministry of 

Power and Steel to ascertain that the various provisions of the Electricity (Supply and 

Wiring) Regulations of Nigeria CAP 106 have been complied with.  It is when the 

Electrical Inspectorate Department has issued its certificate of completion that a scheme 

could be pronounced ready for commissioning. 

 
Inspection and monitoring of projects 

While NEPA (through its Rural Electrification Department) is involved in the supervision 

and evaluation of progress of work on the projects, the Ministry through her 15 zonal 

offices nationwide carry out the monitoring of all ongoing projects.  Table II show the 

Ministry’s Zonal Offices locations in the country and their area of coverage.  Additional 

zonal offices are being planned to be established in Gombe (Bauchi and Gombe States), 

Makurdi (Benue State) and Uyo (Akwa Ibom and Cross River States).  Ideally, every 

State of the Federation should have an Electrical Inspectorate Services Zonal Office.  It is 

hoped that this will be achieved in the near future. 
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The NEPA rural electrification department has recently been decentralized into the 

country’s six(6) geo-political zones to allow for quick response to requests from 

communities for survey and from contractors for supervision and evaluation of projects.  

Table III shows the new NEPA Zonal Offices and their area of coverage. 

 

 

Constraints and problems  

Budgetary allocations over the years have been inadequate to meet the onshore funding 

needs of the programme more so now that we have to add the cost of offshore materials 

which are required for the programme.  For example, the total amount of money released 

for the execution of the programme over a ten-year period (1989 to 1998) was N2,515m 

which translates to an average of N250m per year or N7m per State per year.  The 

average cost of a typical project is in the region of N40 million to N50 million.  This cost 

on the average, consists of 35% onshore costs and 65% cost of offshore materials.  This 

implies that we could hardly then complete on the average a project per State in any 

given year. 
 

Below is a table showing the budget for the programme since 1989 to date.  The table 

indicates our proposals, allocations and actual fund releases made, which no doubt gives 

a clear picture of the inadequacies in the fiscal budgetary provisions for the programme 

over the years.  However, it could be seen from the table that the budgetary allocations in 

the last two years (since the inception of the present Administration) have been quite 

encouraging. 

 

It is pertinent to note that the Ministry has been receiving a lot of requests from the State 

Governments for speedy execution and wider coverage of the programme in their various 

States, having identified that there will be no meaningful development without the 

provision of electricity supply to the various areas of their respective States.  The major 

constraint however, is the lack of funds to prosecute the requests. 
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Lack of Bulk Power Supply Source 

Most of the remaining LGHQ towns yet to be connected to the national grid (and indeed 

some of the on-going ones) are very far from the nearest NEPA connection point. 

Connecting additional towns/villages to the grid without improving the bulk power 

supply will lead to greater instability of the power supply system.   There is therefore the 

need to provide bulk power supply source to such towns through the construction of 

132kV transmission lines and associated 132kV substations.  For remote communities, 

possibilities of using solar energy or other sources of renewable energy to provide their 

electricity needs are being looked into. 

 
 
Failure of Concrete Poles 

All concrete poles used on the National Rural Electrification Programme are expected to 

be procured from reputable pole manufacturers whose poles have been certified by the 

Ministry.  Unfortunately, there have been reports of failure of poles due to sub-standard 

production.  The Ministry has taken steps to check this, and any pole manufacturer that 

does not comply with the standards and specifications will have his licence withdrawn. 

Law Against Vandalisation: 

The Ministry has tried to fight the menace of vandalisation by direct procurement of the 

off-shore materials, but the ultimate solution is the bill being proposed by the National 

Assembly to legislate against the sale of high tension and other major power transmission 

and distribution materials, conductors, insulators, etc, in local electrical shops as a way to 

curb vandalisation.  This development is considered a major break through and focus 

towards creating sanity in the electric power sector of the Nigerian economy. 

 

Funding Requirement 

The total amount of money required to complete all admitted rural electrification projects 

is N45.2billion.  There are over 600 towns that have been surveyed for electrification 
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while several other villages are awaiting survey.  These projects could be executed over 

the next two years. 

 

Bilateral Development Cooperation with Other Countries 

With the return to civil administration, some countries have taken interest in assisting the 

country in rural electrification.  The Japanese Government has recently provided a grant-

in- aid of ¥1.2billion for the  Phase I programme to electrify two LGHQ towns of Awe 

and Keana in Nassarawa State.  The Phase 2 of the programme will provide electricity to 

Bogoro town in Bauchi State and Kalshingi town in Gombe State, while Phase III of the 

programme will provide electricity to Damasak town in Borno State. Bilateral 

cooperation with friendly countries in the areas of funding of rural electrification 

construction projects, supply of offshore materials/equipment and training of staff would 

be explored in order to enhance progress on the programme. 

 

Cooperation with state governments 

Some of the State Governments are pursuing a vigorous rural electrification programme.  

The Federal Government cooperates with State Governments to accelerate the rural 

electrification programme and to guide against the duplication of efforts.  In some areas 

however, the communities who are direct beneficiaries of the programme do not 

cooperate with the contractors. They make unnecessary demands from the contractors, 

thereby forcing the contractors to abandon the site. 

 

Strategies for Enhanced Performance 

The interest shown by the present administration and the effect of the success being felt 

in the rural areas have resulted to the increase in the number of requests being received 

from the communities, local and state governments.  In order to enhance performance, the 

following strategies have been evolved: 
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• consultants have been appointed to reinforce NEPA Rural Electrification 

Department’s duties on the programme in each of the geo-political zones newly 

created; 

• payments of 25% as mobilization fees are paid to contractors who apply on 

presentation of Bank Guarantee; and 

• In view of limited funds, projects are now prioritized so as to ensure that projects 

are completed within specified period of time. 

 

CONCLUSION 

 The urgent electrification of rural areas of the country as a vehicle for rural development 

cannot be over-emphasised.  In the next two years, all the remaining LGHQ towns should 

be electrified and connected to the national grid. Where this is not feasible because of 

remoteness of the towns, other means of off-grid electricity supply from solar or wind 

energy would be considered.  The completion of all on-going projects and the 

electrification of all LGHQ towns will considerably increase accessibility to electric 

power supply in the country. 
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TABLE I  

Status of Federal Government Sponsored Rural Electrification Programme as at March 2001
S\NO STATE No. of LGHQ 

TOWNS 
LGHQ 

TOWNS 
ON GRID

% ON 
GRID 

ON-GOING 
LGHQ 

OTHERS LGHQ YET 
TO BE 

COMPLETED
1 ABIA 17 13 76 1 22 3

2 ABUJA FCT 6 6 100 0 0 0

3 ADAMAWA 21 17 81 3 19 1

4 AKWA IBOM 31 24 77 0 40 7

5 ANAMBRA 21 18 86 1 31 2

6 BAUCHI 20 15 75 3 8 2

7 BAYELSA 8 0 0 3 12 5

8 BENUE 23 14 61 6 38 3

9 BORNO 27 12 44 6 51 9

10 CROSS RIVER 18 12 67 0 23 6

11 DELTA 25 22 88 0 16 3

12 EBONYI 13 8 62 3 11 2

13 EDO 18 17 94 0 48 1

14 EKITI 16 16 100 0 4 0

15 ENUGU 17 11 65 5 29 1

16 GOMBE 11 10 91 0 71 1

17 IMO 27 26 96 1 43 0

18 JIGAWA 27 23 85 4 65 0

19 KADUNA 23 17 74 5 1 1

20 KANO 44 36 82 5 41 3

21 KASTINA 34 24 71 9 26 1

22 KEBBI 21 10 48 6 2 5

23 KOGI 21 13 62 3 27 5

24 KWARA 16 14 88 0 37 2

25 LAGOS 20 20 100 0 24 0

26 NASSARAWA 13 10 77 3 2 0
27 NIGER 25 22 88 0 10 3

28 OGUN 20 18 90 1 80 1

29 ONDO 18 17 94 0 39 1

30 OSUN 30 30 100 0 36 0

31 OYO 33 29 88 4 56 0

32 PLATEAU 17 11 65 3 11 3

33 RIVERS 23 10 43 6 41 7

34 SOKOTO 23 12 52 5 3 6

35 TARABA 16 3 19 5 3 8

36 YOBE 17 8 47 4 2 5

37 ZAMFARA 14 6 43 4 6 4

 TOTAL 774 575 74% 98 978 101
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TABLE II 

FEDERAL MINISTRY OF POWER AND STEEL 
ZONAL OFFICE OF THE ELECTRICAL INSPECTORATE SERVICE DEPARTMENT 

S\NO 
Zonal Office Address State\Territory Covered 

1 Abeokuta Federal Secretariat, P.M.B 
2078, Abeokuta 
039-241026 
 

Ogun 

2 Abuja Block 2, Tamole Str. Wuse Zone 3 
P.M.B. 46 Abuja. Tel\Fax:09-5231041 
 

F.C.T. Niger 

3 Akure Federal Secretariat, P.M.B. 782, 
Akure. Tel\Fax:034-233018 
 

Ondo, Ekiti 

4 Benin 9 Imuetiyan Ave., GRA. P.M.B.1319 
Benin. Tel\Fax: 052-249156 
 

Delta, Edo 

5 Enugu Federal Secretariat, P.M.B.1110 
Enugu. Tel\Fax: 042-453300 
 

Abia, Anambra, Benue, 
Ebonyi, Enugu, Imo 

6 Ibadan State Secretariat, Bodija, P.M.B. 5028 
Ibadan. Tel\Fax: 02-810167 
 

Osun, Oyo 

7 Ilorin Sir Kashim Ibrahim Rd P.M.B. 1580 
Ilorin Tel\Fax: 031-222873 
 

Kogi, Kwara 

8 Jos Club Road, P.M.B.2099 Jos 
Tel\Fax: 073-453571 
 

Bauchi, Gombe, Nassarawa, 
Plateau 

9 Kaduna Hospital Road, P.M.B. 2119, Kaduna 
Tel\Fax: 062-241271 
 

Kaduna, Kastina 

10 Kano Federal Secretariat, P.M.B 3477, Kano 
Tel\Fax:064-640443 
 

Jigawa, Kano 

11 Lagos Federal Secretariat, Phase 1, 9th Floor, 
Ikoyi, Lagos. P.M.B 2079, Yaba,  
Lagos. Tel\Fax: 01-688530 
 

Lagos 

12 Maiduguri 3 Lake Chad Nurs. Str., P.M.B. 1032 
Maiduguri, Tel\Fax: 076-233715 
 

Borno, Yobe 

13 Port Harcourt State Secretariat, P.M.B. 5266, 
Port Harcourt. Tel\Fax: 084- 235462 

Akwa Ibom, Bayelsa, cross 
River, Rivers 
 

14 Sokoto Near Kangiwa Square, P.M.B. 2291, 
Sokoto. Tel\Fax:060-231545 
 

Kebbi, Sokoto, Zamfara 

15 Yola No.7 Numan Road, Yola. 
Tel\Fax: 075-625979 

Adamawa, Taraba 
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TABLE III 

NEPA (RURAL ELECTRIFICATION DEPARTMENT) 
SIX GEO-POLITICAL ZONAL OFFICES 

S\NO ZONE STATES HEADQUARTER 
OF OPERATION 

1. SW EKITI, LAGOS, OGUN, ONDO 
OSUN AND OYO 

LAGOS 

2. SE ABIA, ANAMBRA, EBONYI, 
ENUGU AND IMO 

ENUGU 

3. NW JIGAWA, KADUNA, KANO, 
KATSINA, KEBBI, SOKOTO AND 
ZAMFARA 

KADUNA 

4. NE ADAMAWA, BAUCHI, BORNO 
GOMBE, TARABA AND YOBE 

YOLA 

5. NC BENUE, FCT, KOGI, KWARA, 
NASSARAWA, NIGER AND  
PLATEAU 

ABUJA 

6. SS AKWA-IBOM, BAYELSA, CROSS RIVER, 
DELTA, EDO AND RIVERS 

PORT-HARCOURT 

 

 

TABLE IV 
RURAL ELECTRIFICATION BUDGET 

1989-2001 

YEAR PROPOSAL ALLOCATION RELEASE 

1989 N100m N8.6m N8.6m 

1990 N250m N38.5m N53.5m 

1991 N400m N37.3m N37.3m 

1992 N650m N40m N40m 

1993 N700m N75m N75m 

1994 N1,200m N137m N137m 

1995 N3,356m N740m N740m 

1996 N1,800m N507.6m N380.7m 

1997 N6,110m N520m N520m 

1998 N9,350m N1,009m N523.2m 

1999 N12,000m N4,700m  N6,400m 

2000 N34,000m N6,120m  N1,000m 

2001 N36,000m N17,601m  N3,936m (1st Qtr.2001) 



105 

 

Chapter 8 

 

Rural Electrification Programme Review and Future Challenges – Yobe State 

Perspective 

 

Ahmed K. Amshi 

General Manager, Yobe State Rural Electrification Boar 

 

Review of rural electrification programmes in Yobe State 

The Yobe State REB 

The Yobe State REB was established by an Edict, which empowers it to among other 

things: 

• Establish and manage electricity undertakings in the rural areas of the State and 

take charge of overall rural electrification installations within the State; 

• Secure the supply of electricity in the rural areas at reasonable prices; 

• Generate, transmit, transform, distribute, and sell electricity either in bulk or to 

individual consumers in the rural areas of the State as well as construct and 

maintain electricity generating stations, transmission lines, distribution lines, and 

transformer stations within the State; 

• Advise the Government on all matters relating to the generation, transmission, 

distribution and use of electricity; 

• To perform such functions as may from time to time be assigned to it by the State 

Government. 

 

The board of Directors of Rural Electrification Board is constituted as follows: 

• The Board Chairman; 

• 17 members who represent the 17 Local Government Areas of the State; 

• 4 Ex – official members, representing NEPA, Ministry of Works, Justice and 

Governor’s office; and 

• General Manager and Secretary – representing the Management on the Board. 

Neither the Chairman nor the 17 Local Government representatives on the Board have 
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any knowledge on electricity supply. Board meetings are therefore always rowdy and 

chaotic. A lot time is usually spent on explaining what needs to be done before 

substantive discussions commence. This is the very beginning of the impedance to the 

success of our rural electrification programmes, thus problem number one. 

Despite this, we are still progressing positively. 

 

The national grid In Yobe State 

Yobe State is one of the states of the Federation least covered by the national grid. The 

State with a landmass of 41,153 square kilometer has only 400km of 33KV line 

distributed as follows: 

This distribution of 33kv lines as shown on the attached map covers not more than 25% 

of the State. The only 132/33kv substation at Potiskum supplies not only Yobe State but 

also part of Jigawa and Bauchi States. The substation at Hadejia that feeds the two major 

towns of Nguru and Gashua in the State is heavily overloaded with the power supply to 

these towns characterized by incessant power outages and low voltages. It is pertinent to 

mention here that 9Local Government headquarters out of the 17 in the state are not 

connected to the national Grid. 

 

The coverage of Yobe State by the National Grid can therefore best be described as very 

inadequate. This is problem number two. 

 

Our inaccessibility to the National Grid makes our rural electrification program very 

difficult. We have no alternative but embark on establishing rural electrification with 

isolated diesel generating set. 
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REB stations with isolated diesel generators 

When Yobe state was created on 27th August 1991 it inherited four of REB stations on 

diesel generators i.e. at Geidam, Kumaganam, Ngelzarma and Jajere. 

One of these, which was close to the National Grid was hooked to it. 

   

During the first tenure of Alhaji Bukar Abba Ibrahim as the executive Governor of Yobe 

State, 27 additional REB stations on diesel generating sets were established while four 

towns which were close to the grid were electrified and all connected to the grid. 

 

Thereafter the three successive Military Administrations in the state established only two 

rural electrification stations running on diesel generating sets and one village was 

electrified and connected to the grid. 

 

i 
Nguru – Gashua (From Hadejia 132/33kv 

Sub station in Jigawa State)  

80km

ii 
Potiskum – Damaturu – Buni gari (From 

Potiskum 132/33kv substation)                        

170km

iii Potiskum – Fika – Ngalda (From 132/33KV 

substation)  

120km

iv Ngamdu – Goniri (From Maidugri 132/133KV 

substation) 

30km

 Total 400km
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On the return of Alhaji Bukar Abba Ibrahim as the 2nd Executive Governor of Yobe State 

in May 1999, additional 12 towns were electrified, 11 of these on diesel generating sets 

with one to be connected to the National grid, while some of these existing REB stations 

were either up graded or rehabilitated. Over N200 million was committed on these. 

This now brings the number of REB stations in Yobe state on diesel generating sets to 43. 

The capacities of these stations range from 100KVA to 1000KVA depending on the 

population of the town. All stations have two generating sets each being run alternatively. 

Now, problem number three – persistent fuel crises in the country. There is always no 

sufficient diesel fuel to run the generators, where diesel is obtained at all; it is at very 

exorbitant prices. 

Because of the fuel situation in the country, we are forced to run these generators for only 

six hours a day. The facilities are there, but no fuel to operate them. A very sad situation 

to our rural electrification programs. 

Another problem associated with the operations of the diesel generators is the high cost 

of maintenance. As we are all aware, the cost of maintenance of everything in this 

country can best be imagined than explained, the case of these generators is no exception. 

Problem number four – we are all cups-in-hands begging for money for maintenance 

from the government. 

As we all know, the politicians in power, they can give you any amount of money to 

execute a new project that will project their image but to give you money for 

maintenance, Na Wahala - real tug of war. 

Here in Yobe State, we try to minimize our maintenance difficulties by standardizing all 

our generators to a single product. Most of our generators are PERKINS, which are found 

to be durable, reliable, and easy to maintain. 
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Local government councils contributions to Rural Electrification programmes 

In Yobe State, there is a mutual arrangement between the State Government and Local 

Government Councils in the running of rural electrification projects. 

In this arrangement, for any new rural electrification project, the State Government 

provides the complete town distribution network plus one generator while the Local 

Government Council provides the second generator, the generator house and the 

perimeter fencing of the power station. 

In the operation of the REB Stations, the State Government provides the technical 

manpower to manage the stations while the Local Government Councils provide 

operating materials such as fuel, lubricants and fast moving spares. 

In case of major repairs, the State Government takes care of them through the REB. 

The Local Government Councils are allowed to collect bills from customers to assist 

them in the procurement of operating materials. 

Some Local Governments also undertake rural electrification programmes on their own. 

In this case, the State Government contributes to such projects in a vice-versa manner. 

Some Local Government Areas that are lucky to be close to the national grid do make 

efforts in connecting their communities to the national grid. About four of some councils 

are presently undertaking such projects. 

NEAZDP (European Union Assisted Programme) also undertake rural electrification in 

the State. There are four of such rural electrification stations .The operations of these 

stations are however community based. 

 

Federal Ministry Of Power And Steel Rural Electrification  projects In Yobe State 

When Damaturu became the State Capital on the creation of Yobe State in 1991, it 

became necessary to improve the power supply to the town. To this end, a 33kv Line was 

extended from Damagum to Damaturu, a distance of about 70km. 
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Besides this, which we consider as urban electrification, it is sad to mention here that 

there is no single rural electrification project that is completed and commissioned by the 

Federal Ministry of Power and Steel in Yobe State since its creation in 1991. We are not 

mentioning this one as a protest, not at all, because we are not in consistent touch with 

the officials of the ministry and are therefore not aware of the plans they have for us. We 

just have to mention it because we are reviewing the situation as it affects Yobe State. 

Right now there are two on-going Federal Ministry of Power and Steel rural 

electrification projects in Yobe state, i.e Dawasa –Jakusko and Gashua to Yusufari, 

which connect two Local Governments headquarters to the grid. These projects started 

since 1995 but are not nearing completion at all. The pace of the projects, which were 

awarded to one contractor, is very slow. 

Third, the Federal Ministry of Power and Steel and the Yobe State Government plan to 

extend a 33KV Line from Potiskum to Geidam, a distance of 190km. In this arrangement, 

the Federal Ministry of Power and Steel is to provide the off-shore materials. So far, 

erection of poles has reached a distance of about 120km while a lot of on-shore materials 

are on the ground. Over N60 million have been committed by the state government on 

this project while adequate provision was made in our 2001 Budget to complete pole 

erection up to the 190km. 

We are however yet to receive any off-shore materials from the Federal Ministry of 

Power and Steel for this project. When completed, three Local Government Headquarters 

will be hooked to the grid plus a number of other communities along the line. 

 

Future Challenges 

It is the desire of the Government of Yobe State under the leadership of Alhaji Bukar 

Abba Ibrahim to provide cheap and reliable electricity to every city to every citizen of the 

state. We plan to electrify additional 25 towns within the year. To this end, the sum of 

N460 million has been voted for rural electrification in the 2001 Budget. However, this 
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desire can only be met if the Federal Ministry of Power and Steel makes the national grid 

accessible to all the parts of the State. For obvious reasons, which were indicated in the 

review, we cannot continue providing electricity with Diesel Generators on sustainable 

basis. 

The future challenges therefore squarely rests on the shoulders of the Federal Ministry of 

Power and Steel. Power Supply should be made much more reliable than it is now, while 

efforts to make the grid easily accessible to all parts of the country must be intensified. 

For the immediate improvement of power supply to Yobe State we request that a 

330/132kv substation be established in Damaturu to be dropped from the intended 330kv 

transmission from Gombe to Maiduguri via Damaturu. We are further requesting for a 

132kv line be extended from the requested 330/132kv substation at Damaturu to reach 

Bayamari, where the northern part of the State will benefit. The upgrading of the 

132/33kv substation at Hadeja will also improve the supply to Nguru and Gashua. The 

provision of off-shore materials at Hadeja will also improve the supply to Nguru and 

gashua.The provision of off-shore materials for the 190km- Geidam project will be of 

immediate immense benefit to us. 

 

Conclusion 

In the review, we highlighted the problems and difficulties that hinder the smooth 

execution of rural electrification programmes in Yobe State, we are sure many States in 

the extreme north of the country face similar problems. 

The panacea for smooth rural electrification programme for the State and indeed the 

whole nation will depend on the immediate solving of the problems highlighted. 

We observe with delight and ray of hope the efforts being made by the Federal 

Government in improving the power supply situation in the country. Improvement in the 

generating capacity, the transmission and distribution systems and making the National 

Grid more accessible will definitely encourage State Governments to embark on massive 

rural electrification projects. 
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Chapter 9 

 

Renewable Energy Development in Nigeria –  

Status & Prospects 

O.C. Iloeje 

Director, Energy Commission of Nigeria 

 

Institutional arrangements in the renewable energy sub-sector 

The primary governmental agency for the development and promotion of renewable 

energy technologies in the country is the Energy Commission of Nigeria, which is under 

the Presidency.  Its mandate includes strategic energy planning; policy co-ordination and 

performance monitoring for the entire energy sector; laying down guidelines on the 

utilization of energy types for specific purposes; developing recommendations on the 

exploitation of new sources of energy.  Renewable Energy is therefore a component of its 

mandate. 

 

The ECN has two renewable energy centres under it, namely, National Centre for Energy 

R&D (NCERD) at Nsukka and the Sokoto Energy Research Centre (SERC) whose 

mandates are to carry out R&D, manpower development dissemination and promotion of 

renewable and alternative energy technologies.  There are other agencies and NGOs that 

have significant renewable energy components in their programmes, see Fig. 1.  The 

Solar Energy Society of Nigeria is the sole NGO with exclusive mandate in renewable 

energy.  In the industrial sector, there are essentially vendors and distributors of solar PV 

systems and equipment. 
 

Renewable Energy Potentials 

Nigeria is reasonably well endowed with renewable energy resources, as shown in Table 

– 1 
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Table-1 Renewable Energy Resource Endowments  

Type Estimated Reserves Reference 

Large Scale Hydropower 

Small Scale Hydropower 

Solar Radiation 

Wind 

Fuelwood 

Animal Waste 

Crop Residue 

10,000MW 

734MW 

3.5 - 7.0kWh/m2/day 

2 - 4 m/s 

43.3 x 106 tonnes/yr. 

61 x 106 tons/yr 

83 x 106 tons/yr 

 

1 

2 

3 

4 

5 

6 

 

 

The maps of annual average of daily solar radiation intensities, sunshine hours and the 

wind velocities are given in figures 2,3 and 4, respectively.  These quantities generally 

increase in magnitude from the coastal forest belt to the northern savanna and arid 

regions.  Wind speeds, however, have high values in the vicinity of the coastline.  While 

the range of average solar radiation intensities and sunshine hours are quite high, the 

range of wind speeds are only moderate.  Favourable wind regimes may be expected 

mainly at the coast and in the northern region.  Potentials for small scale hydropower 

plants are fairly well distributed nationwide, in the seven river basins of the country. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



115 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FDMS  Federal Department of Meteorological Services 
NEPA  National Electric Power Authority 
NBRRI  Nigerian Building and Road Research Institute 
PRODA  Projects Development Institute 
FIIRO  Federal Institute of Industrial Research, Oshodi 
NCERD  National Centre for Energy Research and Development 
SERC  Sokoto Energy Research Centre 
SESN  Solar Energy Society of Nigeria 
NGOs  Non-Governmental Organizations 
FOTE  Friends of the Environment 
ICEED  International Centre for Energy, Environment & Development 

FEDERAL EXECUTIVE
COUNCIL

PRESIDENCY

AVIATION POWER AND
STEEL SC. AND TECH OTHERSINDUSTRIESENVIRONMENT

FDMS NEPA NBRRI PRODA FIIRO

ENERGY
COMMISSION
OF NIGERIA

RE RESEARCH
CENTRES

STATE GOVT.
MINISTRIES NGOs

UNIVERSITIES
AND

POLYTECHNICS
RE INDUSTRIES

NCERD SERC LG COUNCILS SESN FOTE, ICEED,
ETCSOLAR PV, ETC

Fig. 1 Institutional Arrangements in the Renewable Energy Sub-sector 
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Figure 2 Annual average of Daily Global Solar Radiation, kwh/m2 per day 
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National policy position on re development 

The key elements in the national policy position on the development and application of 

renewable energy and its technologies are as follows: 

• To develop, promote and harness the Renewable Energy (RE) resources of the 

country and incorporate all viable ones into the national energy mix 

• To promote decentralized energy supply, especially in rural areas, based on RE 

resources 

• To de-emphasize and discourage the use of wood as fuel 

• To promote efficient methods in the use of biomass energy resources  

• To keep abreast of international developments in RE technologies and 

applications. 
 

 

Table-2.  RE Pilot and Demonstration Projects of the ECN 

Technology           Applications Capacity Range No 

Solar-PV Village Electrification 

Village TV 

Health Centre Power 

Water Pumping 

Telecommunications  

 

 

0.88 -7.2kWp 

 

 

11 

 

Wind Generator Village Lighting 5kW 1 

Solar Dryer Rice and Forage Drying 1.5 - 2 tonnes 4 

Biodigester Production of Biogas using 

cowdung, pig waste, 

chicken droppings, cassava 

peelings, human waste 

 

 

10-30m3 

 

 

6 

Hot Water 

Heater 

Hospital Hot Water 800 liters 1 

Improved 

Woodstoves 

Community Promotion 

Projects for Cooking 

80-200 persons per 

day 

5 

 

Chick Brooder Chick Brooding 100-200 Birds 7 
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Some Renewable Energy technology developments 

As a consequence of R&D work in renewable energy technologies at the energy research 

centres, some other research institutes, universities and polytechnics, a number of RE 

conversion devices have been developed.  Some of these include: 
 

 Solar Crop Dryers:  

These have ranged from small experimental cabinet dryers, through 

demonstration                                 size forced circulation dryers, to large scale 

natural circulation dryers.  The latter include a 2-tonne capacity rice dryer 

developed at the NCERD and a 2-tonne capacity forage dryer constructed by the 

SERC. 

 

 Solar Manure Dryer:   

A natural circulation solar manure dryer for the drying of poultry waste and 

similar materials was developed at the NCERD.  The existing model has a 

capacity of over 71kg of wet manure.  On a test day with peak solar intensity of 

600 W/m2, it reduced the moisture content of the manure from 71% to 35%  (wb) 

in 22 hours. 

 

 Solar Cookers 

Both the flat plate and concentrating versions have been constructed and tested at 

the NCERD and SERC.  The flat plate version could cook rice and beans in 45 

minutes at solar intensities of about 850W/m2. A major shortcoming of the 

technology is the need for outdoor cooking during high solar intensity periods of 

the day. 

 

 Solar Water Heaters 

Horizontal and vertical tank, natural circulation solar water heaters have been 

constructed.  A family size model with a tank capacity  70 liters can generate 

water at 50-70oC on an averagely sunny day.  An 800 liter capacity model is 

available at the Usman Danfodiyo University Teaching Hospital, Sokoto. 
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 Solar Chick Brooders 

In place of electricity, kerosine or gas heated chick brooders for the conditioning 

of brooder space temperatures (at 35 - 25oC) over the first four weeks of life, the 

NCERD has developed a natural circulation solar-heated chick brooder.  100 and 

200 bird capacity models have been constructed and extensively tested. Chick 

weight gain and mortality  rates were better than those reported for kerosine 

heated brooders. 

 

 Biodigesters 

An efficient environmentally clean way of utilizing biological wastes is through 

their use as feedstock for bio-digesters for the production of biogas and 

biofertilizer, through an anaerobic process.  The biogas is composed roughly of 

65% NH3 and 35% CO2 and has a high calorific value, while the solid effluent is 

a nitrogen rich, pathogen deficient, manure.  Biodigesters of the fixed and floating 

dome types have been constructed in the country, especially by the SERC and 

NCERD.  Capacities range from small laboratory prototypes to 30 m3 plants, 

while cow dung, chicken waste, cassava peelings, pig waste and human waste 

have been used as feedstock. 

 

 Improved Wood and Other Solid Fuel Stoves 

Fuelwood and other biomass fuels are estimated to constitute over 50% of the 

total 

national energy consumption.  The prevalent stove is the 3-stone type or versions 

of it, with thermal efficiencies of 5-10%.  These facts have created multiple 

environmental problems through contributing to increased deforestation, 

combustion related health hazards and global warming. 

 

Improved wood and solid fuel stoves of various designs have been constructed at 

the SERC and NCERD.  They include 1, 2, 3, and 4 seater models with all clay 

bodies, clay insulating refractory and metal frame, or sheet metal cladding lined 

internally with burnt clay insulation.  Some designs are fitted with chimneys.  

Some of the stoves are appropriate for the combustion of charcoal and coal 
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briquettes.  With thermal efficiencies in the range of 19-25%, their use will 

greatly reduce fuelwood consumption. 

  

 Solar-PV Equipment and Systems 

Apart from some limited work on materials for solar cell production at Obafemi 

Awolowo University Ile-Ife, and thin film growth at the NCERD, Nsukka, most 

of the studies on Solar-PV in the country have been on components and systems 

testing, economic viability studies, pilot plant and other application projects.  The 

largest single pilot plant is the 7.2 kW village electrification project at 

Kwalkwalawa in Sokoto State, put up by the Energy Commission of Nigeria.  

Other pilot plants established by the Energy Commission are for water pumping, 

health centre power supply and village lighting and TV viewing. 

 

 Wind Power 

A number of wind powered water pumps have been installed in some northern 

states, notably at Goronyo in Katsina State, Kedada in Bauchi State and in Sokoto 

State.  Presently, a 5KW pilot wind turbine/generator is under tests at Sayya 

Gidan-Gada village in Sokoto State.  The performance so far is satisfactory. 

 

 Other Developments 

Other developments include solar air heaters, solar absorption and absorption 

refrigerators, solar stills for water purification, sawdust stoves, etc. 

 

 Renewable Energy Data 

Considerable work has been done in the area of atmospheric physics and in the 

collection of renewable energy related data.  These include solar radiation 

intensities (global, direct and diffuse) wind speeds and directions, relative 

humidities, precipitation and ambient temperatures.  The Department of 

Meteorological Services is the agency charged with responsibility for the 

collection, storage and dissemination of meteorological data in the country.  It 

collects data for 64 towns,- one third of whose stations have been in existence for 

over 50 years.  The Physics Department, University of Ilorin, runs a Centre for the 
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Study of Atmospheric Physics.  Also at least 12 other Research Institutes/Centres 

and Universities in the country are significantly involved in the collection and 

analysis of solar and other meteorological data.  Finally, the Energy Data Bank 

being developed by the Energy Commission of Nigeria has provisions for 

Renewable Energy Data. 
 

Renewable Energy technology training, promotion and application 

 RE-Training 

Training in RE Science and Technology takes place at the NCERD and SERC 

through seminars, workshops, conferences and R&D projects.  Some of the R&D 

work are done in co-operation with academic departments in the Universities that 

host the Centres.  While regular postgraduate work in some universities have RE 

specializations, the National Board for Technical Education (NBTE) is 

considering the introduction of RE courses in the curricula of the polytechnics.  

The Solar Energy Society of Nigeria holds an annual conference on RE while 

some other environmental NGOs occasionally run workshops on RE related 

environmental issues.  Finally, the ECN runs an annual training workshop for 

Youth Corpers on the fabrication and operation of selected RE devices. 

 

 RE Information Dissemination 

The ECN publishes and distributes booklets and manuals on RE in general and 

selected technologies in particular, such as on RE Potentials in Nigeria, Solar PV 

Technology, Biodigesters, Solar Dryers, Improved Woodstoves, etc.  The Energy 

Commission also sponsors TV programmes aimed at popularizing RE 

technologies.  Other existing means of information dissemination are proceedings 

of workshops and conferences, the Journal of the Solar Energy Society of Nigeria 

and the Renewable Energy Journal published by the SERC. 

 

 Pilot Projects 

A very important part of the Energy Commission's RE promotional activities is 

the establishment of pilot and demonstration projects, which are summarized in 

Table-2 below. 
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Notable pilot projects include: 

 

Solar-PV:  7.2kWp Kwalkwalawa village Electrification, Sokoto State 

1.87kWp Iheakpu-Awka village Electrification/TV viewing, Enugu State 

 

1.5kWp Nangere Water Pumping Scheme, Sokoto, State 

 

Wind: 5kW Sayya Gidan-Gada village Electrification, Sokoto State. 

 

Solar Dryer: 2-tonne Solar Rice Dryer, Adani, Enugu State  

 

1.5-tone Solar Forage Dryer, Yauri, Kebbi State 

 

Biodigesters: 30m3  plant, NAPRI, Zaria, Kaduna State 

20m3   Plant (Cowdung) Mayflower Secondary School, Ikenne, Ogun State 

  10m3 Plant (chicken droppings/cassava peels) Nsukka, Enugu State 

 

Improved Woodstoves: Danjawa 200 stove Pilot Project, Sokoto State 

 

100 persons/day Community Woodstove Project Zaria, Kaduna State 

 

Chick Brooder: 200-Bird Chick Brooder, Nsukka, Enugu State 

 

World Solar Programme (7) 

Nigeria participates in the UNESCO World Solar Programme (UNESCO-WSP) aimed at 

the promotion of market penetration of RE technologies, 
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   % by capacity 

Residential (mostly lighting)    6.9 

Village Electrification & TV     3.9 

Office/Commercial Lighting & Equip.  3.1 

Street, Billboard, etc, Lighting   1.2 

 All Lighting        15.1 

 Industrial    0.4 

 Health Centre/Clinic               8.7 

 Telecomm & Radio             23.6 

 Water Pumping           52.2 

                                                                     1,000 

 

 worldwide.  It is an initiative of UNESCO, approved by the UN General Assembly, and 

is to be funded from donor and counterpart sources.  Nigeria has eight High Priority 

National Projects approved for the programme, namely: 

 

Integrated Rural Village Energy Supply (Solar Village 

Development and Dissemination of Efficient Biomass Stoves and Ovens and Briquetting 

Technology 

Popularization of Biogas and Biofertilizer Technology 

Upgrading the facilities and personnel of Renewable Energy R&D Establishments and 

Development of RE Curricula 

Training Workshops and Colleges in RE Technologies (Solar-PV and Solar-Thermal) 

Rural Health Delivery and Potable Water Supply Using Solar-PV 

Establishment and Operation of Fuel Woodlots 

International Solar Energy Institute 

 

The projects are threatened by inadequate funding.  As a result, only projects (i) and vi) 

have made significant progress. 

 

Solar-PV Installations 

Following a survey of activities in solar-PV in the country up to 1999 a total of 316 

installations amounting to 238.8kWp, were identified nationwide.  Based on installed 
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capacity, the percentage distribution of the installations over various applications were as 

follows: 

                                                              

Of the 316 installations, there was at least one in 26 out of the 37 states and the FCT.  

Lagos (23.6%) Yobe(16.3%) Kano (8.6%) and Akwa Ibom (8.6%) States had the highest 

number of installations.  Financing of the installation came principally from the Federal 

Government (ECN, NITEL, FMWR, DFRRI, PTF, ADP), State and Local Governments, 

European Union and Mobil.  Some Installations, especially in the Lagos area, were 

funded by private persons. 

 

More recently, Delta and Lagos States had embarked on projects to use Solar-PV for 

street lighting.  No Other modern RE technology has anywhere near the usage or number 

and capacity of installations in the country as Solar-PV. 

 

Commercial Activities in RE 

At present, significant commercial activities in RE technology is limited to Solar_PV.  A 

national survey by the Energy Commission revealed a total of 33 companies that were 

active in Solar-PV by 1999.  Most of them were established within the last ten years.  All 

of them were vendors or contractors for the supply and/or installation of Solar-PV 

equipment and systems, with some of them representing foreign manufacturers.  There 

was, and still is, no local manufacture of the major solar-PV system components 

including modules, controllers, inverters and solar batteries.  The only key system 

components that are locally produced are such standard electrical components as cables, 

switchgear, overload protectors and consumer units.  The slow growth in the demand for 

solar-PV systems is largely responsible for the absence of manufacturing activity. 
 

Future Prospects 

There are great opportunities for the use of the renewable energy technologies discussed 

above in applications where electricity, thermal energy or mechanical power is required.  

Such applications include thermal power plants, non-thermal electricity generation, grid 

power supply, stand alone power systems; industrial and domestic cooking and heating of 

liquids and gases; drying and processing of agricultural products; water purification, 
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irrigation and potable water supply; lighting; etc.  However, in view of certain 

characteristics of the energy sector in Nigeria and the attributes of renewable energy, in 

comparison to non-renewable and conventional energy, greater prospects for the use of 

RE exist in the rural sector of the economy.  For this reason, I shall dwell primarily on 

opportunities for RE in rural energy systems. 
 

 

 Integrated Rural Village Energy Supply, IRVES 

Modern economic activities depend predominantly on petroleum products and 

electricity.  Their extension from the urban to the rural areas suffers serious 

economic and demand capacity constraints.  Rural areas are poor, energy demand 

levels are low and centers of demand are scattered.  Consequently, while 81% of 

the urban dwellers have access to electricity, only 18% of the rural population are 

similarly exposed.   Furthermore, while kerosene can be bought in some urban 

centres at the pump price of =N=17/lit,  its retail price in rural areas is much 

higher, being over =N=60/lit. in some places. 

 

Renewable energy resources such as solar radiation, wind, small-scale 

hydropower and biomass are, in general, well distributed over the country, 

including especially the rural areas.  The concept of the IRVES programme is to 

study the energy needs of a rural community for various socio-economic activities, 

the energy resources available to the community, energy related environmental 

problems, as well as the skills and trainability of its manpower.  An energy supply 

and consumption system for the village is then developed, utilizing the available 

energy resources, which are mostly renewables, to meet the identified needs in a 

sustainable way.  Capacity building programmes and post-project management 

are provided for to enhance sustainability.   Key features of the post-project 

management arrangements are: 
 

• Provisions for community participation in the management and  

• payment, by beneficiaries, for centrally provided energy services, to cover 

operation and maintenance costs. 
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The Energy Commission of Nigeria is implementing such a programme in two selected 

communities, namely Okopedi in Bende LGA of Abia State, - a forest zone community, - 

and Zakka in Safana LGA of Katsina State, an arid zone community.  So far, surveys of 

the two communities have been completed.   Both communities show a high dependence 

on fuelwood which is predominantly sourced outside the village (up to 6km), scarcity and 

high cost of petroleum products, - especially kerosene, - and absence of electricity.  Some 

further details and recommended interventions are shown in Tables 3 and 4 below: 

 

Table 3.  Fuels used for Major Activities in Two Rural Communities 

Community    Activities Major fuels (MF)   Av. Dist. to source 

of MF 

Average Price of 

MF     

Environmen-tal 

problem 

Zakka in Katsina 

State 

Domestic Cooking  

Lighting 

Commercial             

Frying Drying   

Firewood Kerosine 

Firewood Solar 

Rad.  

 Km 

 

 

O 

 

 

N2.  17|kg 

N63.40\Lit 

  N2.17\k 

 

- 

 

Desertfica- 

Tion 

Okopedi in Abia 

State 

Domestic Cooking  

Lighting Garri 

Frying Drying 

Fuelwood 6 km #2.50\kg Soil Erosion 
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Table 4 Recommended  Interventions for IRVES Communities 

Community     Avlbl. RE Resources

 

Recommendations 

  

  Energy Systems  

 

Training 

 

Zakka 

Solar  

Wind 

Solar PV 

Wind Generator 

Fuel Woodlot 

Improved Stoves 

Solar Cookers 

Coal Briquettes* 

Solar-PV O & M 

Wind Gen. O & M 

Fabrication of  

 Stoves & Sd. 

Cookers 

Management of fuel  

Woodlots 

Okopedi Solar 

Cassava Waste 

Solar PV  

Biodigester  

Fuel Woodlot 

Improved Stoves 

Solar Dryer 

Coal Briquettes* 

 

Solar-PV O & M 

Biodigester O & M 

Fabrication of Dryers.

& Stoves 

Management of fuel 

Woodlots 
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There is great opportunity for the replication of this programme in many rural 

communities. 
 

Rural Electrification:  Distributed Power Supply 

Solar-PV, wind and micro-hydro systems have proved more cost-effective on a life-time 

basis, than grid electricity or diesel generators in situations where loads are low and far 

from the grid..  The threshold distances depend on the technology, power level and 

prevailing costs of equipment, fuel, electricity, operating and maintenance costs. 

The dotted nature and low power demand levels of rural load centers suggest the use of 

decentralised and small-scale power supply systems to which solar-PV, wind, micro-

hydropower and other renewable energy power generators are adequately suited.   

 

Deliberate policies and programmes are required to identify and implement the above 

concept in rural areas that are unlikely to be grid connected in the long term (15-20 years).  

A sustainable project implementation approach will require the joint participation of 

government, the private sector and consumers. 
 

Alternatives to Fuelwood 

The large scale and predominant consumption of fuelwood has been identified as 

contributing significantly to the environmental problems of soil erosion and 

desertification.  Other serious hazards include respiratory and visual disorders.   

There is great potential in using modern renewable energy alternatives to traditional 

fuelwood based technologies.   The 1992 Presidential Task force on Alternatives to 

fuelwood recommended the large scale introduction of biogas technology and solar 

cookers, (as well as the use of coal briquettes, natural gas and kerosene) in  order to 

reduce the share of fuelwood in the energy mix. Solar water heaters and improved wood 

stoves ought to be added to these set of technologies. 

 

Funding of Rural RE Application Projects 

Most RE devices and systems tend to have high initial costs than their conventional 

energy alternatives.  Furthermore, the current low demand for modern RE technologies 
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makes their unit prices higher than they would be in a more developed market.  These 

discourage potential consumers and put at greater risk the return on investments. To 

overcome these difficulties there is a need for collaboration between government, private 

investors and consumers in the provision of funding for the delivery of RE services.   
 

Government should: 

1. Set targets for the realization of a specified quantum of installations  

2. Provide incentives to consumers, in the form of tax relief's, initial purchase                                          

discounts, low interest credit and waiver of VAT, for instance, - in order to 

stimulate demand. 

3. Provide incentives to suppliers, e.g. in the form of duty free import of listed RE 

devices and equipment 

4. Make budgetary provisions for the part-financing of rural RE programmes in the 

form of a Rural Renewable Energy Fund. 

 

The Private sector should develop innovative schemes for cushioning the initial financial 

burden of acquiring an RE system, ensuring after sales service and maintenance of the 

systems and management of the programme. 
 

Consumers should: 

1. Be prepared to pay for the cost of the supported service; 

2. Where appropriate (i.e. for community as opposed to individual systems) raise 

participation funds to partially pay for the cost of acquiring the systems; and 

3. Organise community co-operatives or management committees to see to the local 

management of the installed systems, including operation, maintenance, bills 

collection and safety. 
 

 Manufacturing and Promotion of Industrial Activities in RE 

There is no significant local commercial manufacturing of equipment and systems 

which are specific to RE.  There is however, a company in Jos which assembles 

solar-PV powered refrigerators, although the production volume is small.  With 

regards to other business activities in RE, only the solar-PV sub-sector has over 

33 vendors, distributors and representatives of foreign manufactures.  It is 
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therefore necessary to put in place a number of incentives which will promote 

manufacturing and other business activities in RE.  In addition to those listed in 

6.4 above, other incentives which are particular to genuine manufacturers of RE 

equipment include: 
 

• conferment of pioneer status on renewable energy equipment manufacturing 

companies; 

• duty free import of machinery and special materials (such as refined PV grade 

silicon ingots and wafers, cells, thin film materials etc); 

• tax holidays for first five years  of operation, followed  by reduced prompt tax at 

50% of prevailing rate for industries; 

• interest free capital relief (say, 50% on initial investments) with graduated 

repayment schedule; and 

• generous investment capital allowance (say, 20% per year for lot 4 years and 19% 

in the 5th year, with 1% retained in the books). 
 

The ECN has put together a proposal on these incentives.  Their ultimate approval by 

government will help in creating the enabling environment for local manufacture of RE 

devices, equipment and systems. 

 

Human Capacity Building in RE Science, Technology and Management 

The national effort in integrating modern renewable energy technologies into the energy 

mix will only be successful if there is sufficient RE technology awareness and 

information; adequately trained policy makers, entrepreneurs, craftsmen, operation and 

maintenance technicians and professional engineers and scientists in renewable energy.  

The programme in human capacity building will involve the media, NGOs, specialized 

governmental agencies such as the ECN, primary and secondary educational institutions, 

research institutes and centers, polytechnics, colleges of education and universities.  

Various mechanisms need to be adopted including media articles and programmes, 

information bulletins and booklets, instructional manuals, video and PC-based self 

learning, software material, workshops and conferences, curricula developed for regular 

primary, secondary and tertiary institutions, as well as specialized post graduate training 
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courses and R & D projects. 
 

Nigeria's High Priority National Project Portfolio, under the UNESCO-WSP, includes 

projects that will directly provide some of the above training and develop RE curricula 

for tertiary institutions, and others that will strengthen existing RE institution and 

establish a new one so as to provide additional vehicles for RE capacity building.  The 

greatest constraint has been and will be the provision of adequate counterpart and donor 

funding for the execution of the programme.  Nigeria will co-operate with the African 

Renewable Energy Education and Training Programme of the UNESCO-WSP. 
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Chapter 10 

 

Solar PV Market Development in Nigeria, Barriers and Prospects 

 

Tunji Ajani 

Chairman, Solar Energy Systems & Products Company Limited 

 

Introduction 

This paper makes a case for accelerated use of solar for energy rural development. 

It presents the perspective of an active solar PV company in Nigeria, the bottlenecks 

that companies face and suggests ways of overcoming them. 

 

Solar Energy Systems & Products Company Limited’s main activities are in 

consultancy, designing, installing and maintenance of solar powered systems for: 

rural electrification for homes, schools, clinics and community buildings; solar 

water pumping; medical applications; street, security and area lighting; marine and 

aviation navigational aids; oil industry applications; telecommunications, e.g. two-

way radio, repeater stations; advertising billboard movement and illumination; any 

specialised project that requires uninterruptible electric power supply systems; and 

sales of solar system components. 
 

The Solar Energy Resource Base 

Nigeria lies between latitude 40N and 140N and longitude 30E and 150E within the 

Equatorial region, with an annual average global solar radiation between 3.5 

Kwh/m2/day at the coastal region and about 7.0 Kwh/m2/day at the extreme northern part 

of the country. 

 

Based on the land area of 924 x  103sq km for the country and an average of 

5.535Kwh/m2/day, Nigeria has an average of 1.804  x  1015 Kwh of incident solar 

energy per annum.  This is over 25 times the value of the total conventional energy 
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resources in energy units and is more than 100,000 times the total amount of electric 

power generated in the country per year on average, over a five - year period.  It therefore 

means that we need only about 3.5% to 4.0% of the nation’s land area to collect from the 

sun the total amount of energy equal to the nation’s conventional energy reserve. 

 

It is therefore obvious that if fully developed and exploited PV technologies can 

contribute significantly to the national energy mix, making it possible for the government 

to achieve its objective of providing sustainable and uninterruptible electric power to all 

the nooks and corners of Nigeria and at all levels of demand by the populace. 

Solar Power – A must for Rural Electrification  

The following reasons make the exploitation of solar energy a must for rural 

electrification and development:  

 

1. Sunlight is an inexhaustible resource for photovoltaic power.  It is free, it is clean, and 

it is guaranteed day in, day out, year in year out, in all weather conditions; 

2. All the equipment required to tap and harness this abundant resource are easily 

available and their unit costs are progressively coming down as new technology and 

increasing demand worldwide result in reduction in production costs; 

3. The technology is sustainable because most of the equipment are guaranteed to last 

virtually a life - time, e.g. most models of solar modules are now guaranteed by 

manufacturers for up to 20 years and more; 

4. Virtually all the equipment have no moving parts, therefore maintenance cost is very 

minimal.  In fact only solar technology generated electricity has the least maintenance 

programme cost of all the other processes available to generate electricity; 

5. It is the most environmentally friendly source of generating electricity as it has no 

pollutant by - product and is devoid of noise in any form; 

6. Power is generated where it is required in all kinds of terrain with virtually no 

limitation. Therefore, there is no need for expensive transmission cables which are 

subject to all kinds of hazards  - both natural and man-made; 

7. A solar power system unit can be moved from one point to another, e.g. if a project 

site is closed or, if a house owner moves to a new home; 
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8. It is expandable; therefore users can start with small systems, in line with what they 

can afford.  As they require more power and have more money they can add on to the 

system without condemning what they have before; and 

9. It is cost-effective as a long-term investment when compared to the cost of burning 

kerosene lantern, with all its attendant health and social hazards, or running a diesel 

generator. 
 

Rural development applications 

The prospects for Solar PV market development in Nigeria are great, and hold the key to 

the liberation of rural peasants from the shackles of poverty. I have heard the saying that 

the level of development of any nation is measured by the amount of electric power that 

nation consumes.  If that saying is right, then provision of solar electricity to the rural 

people of Nigeria will most certainly turn around their present level of development 

 

Solar Home Systems 

A typical rural family depends essentially on their kerosene lantern, a torch and a radio 

for their social existence.  Kerosene lantern produces poor quality light and also creates 

unhealthy particulates and hydrocarbon emissions which cause breathing difficulties and 

coats the walls with soot.  Much more serious is the fire hazard it constitutes, killing and 

maiming thousands of people each year due to explosion caused by kerosene adulteration. 
 

Kerosene and batteries expenses account for about 30% of a typical family’s earning and 

take money away from families unnecessarily.  The batteries that are used to power radio 

and torches contain mercury and other poisonous chemicals and because they are never 

properly discarded, they present a serious public health hazard. 

 

With a Solar Home System in place all these problems are eliminated in one swoop, the 

family will have more money to spare and their health will improve. More importantly, 

the SHS will influence a permanent change within the family and bring about social and 

economic development to the community, e.g.: 
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1. Children can study at night and do their homework; 

2. Mothers can engage themselves in the evening weaving or making traditional 

handicraft for extra income after their day at the farm; 

3. Local shops can open for a longer period, attracting more customers by providing 

entertainment through their Radio cassette player or Black and White TV.  They can 

also provide services not hitherto available, like preparing fresh fruits juices or local 

drinks through the use of a blender; 

4. Children can be born in a lit environment leading to more of them surviving. 

5. Lights also offer protection as bites from snakes or stings from scorpions can be 

drastically reduced as children can see better; and  

6. Elimination of health hazards associated with kerosene fumes in rooms where 

children spend a lot of their time. 

 

Quoting from a 65 year old farmer in a remote mountain village in NEPAL after enjoying 

a SHS for about 4 months when asked how he felt, he exclaimed “Once there was 

darkness, now there is light  - my life has improved by 95%”. This is a clear indication 

that no one who has been exposed to the benefits of a SHS would want it taken away 

from him. 

 

Water Pumping 

The availability of water for human consumption and livestock watering and irrigation of 

farmland for food production and cash crops cultivation is the most important need of any 

community.  As the saying goes “Water is Life”; without this commodity whole 

communities can be lost through migration of its inhabitants to larger cities. 

 

Water pumping is one of the simplest and most appropriate use of Solar PV technology 

as they have demonstrated higher reliability and lower costs than the alternative methods, 

particularly for small villages (100 - 1000 inhabitants) and moderate agricultural need. 

 

Solar PV water pumping systems range in size and complexity and no single pumping 

technique is suitable for the entire range of existing applications.  This ranges from 



137 

 

irrigation systems that uses Sun Trackers and electronic controls to increase system 

efficiency and at the same time reducing the number of solar modules, to stationary 

panels directly connected to small pumps.  The designer of a water system needs to know 

the volume of water required per day and how far the water is to be transported and in the 

case of the Solar PV Powered System the amount of energy available from the sun.  

Generally, an estimate of 40/litres/person/day is sufficient for rural populace while farm 

animal use is estimated at between 5 litres (goat and sheep) to 40  - 50 litres (Dairy cattle, 

horses) per day.  Estimating water requirement for an irrigation application has many 

factors to be taken into consideration, e.g. crop type, temperature, humidity wind speed, 

cloud cover, method of irrigation and water table depth as well as seasons of the year.  It 

is generally accepted that low-loss channel irrigation techniques are most suitable for use 

with Solar PV powered pumps. 

 

The high investment cost for PV pumps mean that outside donors, most especially 

international agencies like UNDP, UNICEF, WORLDWATER, USAID, are involved 

with the financing of village PV pumping schemes.  However, the villagers accept the 

principle that they should contribute in some way, in some cases, up to 20% of total cost. 

Villagers also pay for maintenance and repair and ensure safety and security of the 

installation. 

 

It has been found that families are willing to support a down payment of about $100 and 

annual payment of $150 per family for a clean and reliable water supply.  This cost is 

considered cheaper than what they would have paid for independent water vendors. 
 

Medical Applications 

Solar power can be harnessed to provide important rural health services in at least two 

areas: 

 

1. Rural health centres and dispensaries - small systems can be built to provide power 

for lighting, use of small medical devices, and the comfort of the medical personnel in 

order to attract and keep these personnel; and 

2. Vaccine and essential drugs storage is very vital for rural villages in situations of 
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epidemics and natural disasters.  As these vaccines are extremely sensitive to 

temperature fluctuations, it becomes a formidable task especially during 

transportation to remote health centres.  Solar powered fridge and freezers are 

therefore very important equipment in the vaccine delivery system as it has the ability 

to supply power even during transportation. 
 

Communication 

Communication between scattered villages of a community and within each community 

is an essential part of social development.  Solar power can be effectively deployed 

to bring this about. For example: 

1. A two - way 12 volt solar powered radio can be used for communication in 

rural health centres  -  for nurses to communicate with physicians in  larger  

nearby towns to seek advice on treatment or prescription; 

2. Community leaders can communicate with government agencies in local 

government headquarters in emergency situations; 

3. The people can communicate with relations and friends within their locality or 

in nearby towns for small fees - a form of telephone service; 

4. The establishment of a solar powered radio station operating in local dialect 

informing and educating the populace; and 

5. Solar Powered Systems with storage battery capacity can provide electricity to 

Direct Distance Dialling (DDD) telecommunication repeater stations at very 

remote sites with no grid extensions due to very difficult terrain. It offers the 

advantage of autonomy and power capacity flexibility with sufficient 

reliability at minimum maintenance requirement. 
 

Solar Ice – Making Machines 

Most fishing communities in rural areas find it extremely difficult to sell their catch at 

commercial rates due to the fact that they have to sell before dusk otherwise their catch 

would be lost as there is no storage facility available. A solar ice - making machine in a 

rural area, especially a fishing community will provide the facility to store food 

commercially for sale at optimum prices directly to end users instead of middlemen.  It 

could also be very useful in rural health facilities and in refrigerated transportation or as 
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an ice vending facility.  This will impact on the economy of the community very 

positively and contribute to their growth. 

 

Community Viewing Centres 

Most rural peasants cannot afford television sets, those who can will probably have a DC 

black and white TV sets powered by batteries. The Government can enhance the 

dissemination of information to the people by establishing Solar Powered Television 

Viewing Centres in selected communities.  Through these viewing centres, the 

government can communicate effectively with their people to let them know what they 

are doing on their behalf.  They can also use the facility to educate the people on various 

topics, ranging from health education, to mobilising the community for social and 

economic development. These community centres will make it easy to reach the people 

that are being governed. 

 

The Bottlenecks 

Nigeria has no energy policy, talk less of a policy on the promotion of the use of solar 

energy in the country. This has resulted to a lack of focus in governmental efforts in 

stimulating activities in the solar energy industry. For instance, the government heavily 

subsidies the generation of conventional power spending billions of Naira and hundreds 

of millions of US Dollars every year without regards to  the impacts on alternative 

sources of providing power or the environment. This is perhaps the most important 

impediment to the growth of the renewable energy market in the country. There is 

therefore a need to create an enabling environment for the take-off of the solar energy 

industry targeting rural development. This could be achieved through a clear, coherent 

and comprehensive policy, including research and development, financial incentives and 

promotion. 

 

Secondly, investments, financing and microcredit facilities are yet to be developed for the 

solar PV industry. There is poor awareness amongst mainstream financial institutions of 

the opportunities offered by the PV sector. The PV industry is often unaware of how to 

approach financial institutions particularly with respect to the kind of information they 

need. The PV industry is also often poorly informed of the type of financial instruments 
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that are available and could be suited for their development.  

 

We in Nigeria have not been in a position to leverage several international opportunities 

to fund market development for the sector. These include: i) The World Bank IFC’s 

Small and Medium Enterprise (SME) Programme to provide loan guarantees for SHS 

customers through NGO’s like the Vietnam Women Union; ii) The World Bank has a 

renewable energy fund called the Energy Services Delivery  (EDS) programme to 

provide incentives to rural finance institutions for low  interest loans to rural customers. 

iii) The carbon offset fund, a fallout of the Kyoto conference of 1997, set up to finance 

activities such as SHS that will offset part of the carbon emission over a period of time; 

and the Global Environment Facility (GEF) which can be tapped for projects that 

mitigate global warming (solar technology offers an alternative to coal or oil fired power 

plants that emit large quantity of carbon gases). 

 

Thirdly, beyond the challenges of financing and investments, the initial costs of acquiring 

PVs are high. For instance, in many parts of the world, acquiring a car, despite its very 

high cost is the easiest venture anyone with an income can achieve without any headache.  

This is because consumer credit facilities of all types are available from financial 

institutions just for the asking.  In less developed economies many families will be able to 

afford Solar Home Systems if they could get consumer credit facility to pay for it.  

Unfortunately financing is not available and anyone wishing to buy a SHS must typically 

pay for the full price up front, thus limiting the ability of the people to get what they so 

desperately need. 

 

Research has shown that about 55% of the 2 billion people in the world without access to 

grid electricity can afford to buy a SHS on a cash or credit basis.  Of this 55% however, 

only about 5% can afford to pay cash up front, the rest need access to consumer facility. 

 

Four major problems must be addressed in order to redress this situation and make the 

industry grow: a) Purchasers of SHS must be able to obtain credit from banks or 

distributors for their need; b) The manufacturers and distributors must be able to secure 

working capital if they are to be able to provide credit for customers; c) Investors need 
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credible financing opportunities to move capital toward the solar industry and d) 

Governments of developing countries must remove barriers and create incentives  for the 

growth of the industry with a view to making  systems more affordable. 

 

Fourthly, solar technology is relatively new; people and policy makers are not fully aware 

of the potential positive impacts on the national economy. There is a need for sustained 

awareness campaign of the availability of the technology and its benefit to the 

environment and economies of the rural populace, and even the urban dwellers.  This 

becomes more apparent judging from the current performance and reliability of 

electricity supply from the national grid which in recent times has culminated into total 

systems collapse and its attendant devastating effect on the people’s level of comfort and 

economic activities. 

 

Making it happen 

The government needs to put in place a clear, coherent and comprehensive solar energy 

policy, facilitate access to financial mechanisms to fund projects and promote public 

awareness. The following are specific initiatives that could be taken: 

 

1. Elimination or drastic reduction of import duties paid on solar PV components.  This is 

already the practice in a lot of other developing countries, as this is the recommendation 

of the World Bank; 

 

2. Establishment of a “Green Energy Bank” to provide soft loans for all rural dwellers 

who wish to install Solar Home Systems.  The loans can be disbursed through Co-

operatives, NGOs and other community-based development organisations. Such 

microcredit facilities could reduce the problem of scaling the large upfront costs of 

acquiring SHS. For instance in Bongladesh, the Grameen Shakti experience is such that 

rural system buyers are allowed to pay only 25% of the system cost as down payment 

while the remaining 75% is spread over two years in equal monthly instalments, with an 

8% service charge on the outstanding amount.  Similar facility is being made available to 

Fudimara customers in Indonesia and Soluz in the Dominican Republic.  Funds are 
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provided through co-operatives or NGOs. Another idea is leasing SHS to customers in 

order to make it even more affordable by eliminating the need for a down payment, 

lowering monthly charges and allowing customers the flexibility to discontinue payments 

if necessary; 

 

3. Provision of tax rebates and soft loans to entrepreneurs willing to invest in the 

manufacturing of PV components reducing dependence on importation and to creating a 

base for technological advancement.  This will also create job opportunities for the 

teeming unemployed youths of this country and contribute significantly to the poverty 

alleviation programme of the government. 

 

4. As a matter of urgency, government should direct NEPA to start working with private 

Solar Power Technology companies to start pilot projects of installation of Solar Home 

Systems of no more than 100 watts power to rural homes in various locations of the 

country, under a government subsidised arrangement. 

 

5. Deregulation of the conventional power generation system so adequate charges can be 

paid for energy provided. This will reduce the waste associated with subsided electricity 

supply. 

 

6. The government should initiate a sustained awareness campaign on the need to exploit 

electricity generation through solar technology.  This will reduce people’s dependence on 

conventional electricity and save government huge amounts, as the need to meet 

unnecessary and wasteful demand will decline. Television and radio drama series or any 

other appropriate method can be used for these purposes. However, the government could 

make a significant promotional impact by putting solar PV to use in government 

buildings and facilities. A visible use of solar PV in government buildings and 

institutions will heighten the level of awareness of the people and encourage acceptance 

of the technology. 

 

7. Introduce Environmental Degradation Tax on all premises solely relying on electricity 

generated the conventional way.  If such a premise can provide evidence that they 
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generated 2% to 5% of their electricity from “green sources” such as solar  - they are 

exempted from such a tax. 
 

Conclusion 

It is obvious from the foregoing that renewable energy, most particularly solar PV 

systems, can have significant impacts on  rural development.  Besides the obvious 

environmental benefits, renewable energy is certain to play an increasingly important part 

in the future due to the fact that they are inexhaustible, secure and locally based.  Solar 

power for example will obviously never run out and cannot be held ransom by a foreign 

power.  The very diverse sources, as well as the small size of the technologies and the 

short time it takes to start up a project, all make solar PV an increasingly attractive option. 

It is now left for us as a nation to give the exploitation of this source the priority it 

deserves and pursue the implementation of policies that will make it easily available and 

affordable to the people for the benefit of all.  The time to act is now! 
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Chapter 11 

 

Climate Change and Renewable Energy Development in 

Nigeria 

 

Y. Tanko 

Director, Federal Ministry of Environment 
 

Introduction 

The concern of the international community for the achievement of environmentally 

sound and sustainable development at the local, national, regional and global levels 

have been adequately expressed at various forums.  The Earth Summit held in Rio 

de Janeiro, Brazil 1992, which was attended by Heads of States and Governments 

from all over the world provided the way forward to achieving the laudable goal.  

The global Agenda 21 – the environmental blueprint for achieving sustainable 

development, the Rio Declaration, the Forest Principles and the Rio generation 

Conventions continue to serve both as evidences of past efforts and as reminders for 

all governments of the world to endeavour to match their words with genuine, 

positive and effective actions to ensure that we actually achieve the goal. 

The importance of Climate Change as a major environmental issue of concern was 

no doubt evidenced by the elaboration of the United Nations Framework 

Convention on Climate Change, adoption, ratification, coming into force, as well as 

the elaboration of the Kyoto Protocol. 

 

The need for appropriate strategies, including development of appropriate 

renewable energy technologies and capacity building cannot be over-emphasised, in 

order to move developing country parties forward in meeting relevant obligations of 

the Convention. 
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Climate change and its impacts 

Human activities, primarily the burning of fossil fuel such as coal, oil and natural gas and 

land use practices, particularly deforestation are changing the atmospheric concentrations 

of greenhouse gases that shape our planet’s climate.  The amount of heat-trapping carbon 

(in the form of carbon dioxide) released each year by human activities is estimated at 6 

billion tons of carbon from burning fossil fuels and 1 to 2 billion tons from land use 

changes, including deforestation.  Of this 7 to 8 billion tons, the oceans absorb about 2 

billions tons of carbon a year, and plant growth globally absorbs another 1.5 to 2.5 billion 

tons, resulting in a net addition by about 3.5 billion tons of carbon to the atmosphere each 

year. 

Humans already have increased the levels of carbon dioxide in the atmosphere by more 

than 30 percent since the beginning of the industrial revolution and the large scale use of 

fossil fuels. 

Indeed, the WMO/UNEP Intergovernmental Panel on Climate Change (IPCC) has 

concluded that, on balance, human activities are contributing to global warming, as 

greenhouse gases like carbon dioxide (CO2) are emitted and forests are felled.  CO2 is 

now at record levels in the atmosphere.  The IPCC’s best prediction is that global 

temperatures will rise by 20C over this century – the greatest warming in 10,000 years; 

while sea level will rise by 50 centimeters, enough to flood millions of low lying deltas 

and coastal areas and to submerge some island nations beneath the waves.  For low lying 

coastal areas and island states, such a rise will have serious effect for human settlement, 

agriculture and tourism.  Also, change in sea level will have a negative effect on the 

marine life as it impacts on the marine ecosystems including the mangrove swamps and 

lagoons. 

Eight of the hottest ten years on record are reported to have occurred in the last decade.  

Furthermore, glaciers are smaller than at anytime in at least 5,000 years, and the arctic 

has lost 40 percent of its ice cover in the last 30 years.  Economic damage from disasters 

caused by extreme weather in 1998 alone exceeded the total for the whole of the 1980s. 

Yet another effect of climate change will be a likely increase in the frequency and 
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intensity of extreme meteorological and hydrological events such as floods and droughts 

with modifications in precipitation patterns and possible loss of biological diversity. 

 

The United Nations framework convention on climate change (UNFCCC) 

It is pertinent to note that the issue of climate change was first raised in the United 

Nations as a result of increasing governmental and public awareness of the climate 

problem.  The United Nations General Assembly (UNGA) at its forty-third session in 

1988 then adopted Resolution 43/53 entitled, “Protection of Global Climate for Present 

and Future Generations of Mankind”.  This resolution noted with concern the 

overwhelming emerging scientific evidence that global warming was a threat to 

established Socio-economic systems. 

 

In the light of these expected vulnerabilities, the world including Nigeria, commenced the 

development of appropriate strategies to combat the potential impact of climate change, 

and following the recommendation of the Second World Climate Conference held in 

Geneva in October 1990, the United Nations General Assembly established the 

Intergovernmental Negotiating Committee for a Framework Convention on Climate 

Change (INC/FCCC). 

 

The Framework Convention on Climate Change was adopted in May 1992 at the United 

Nations Headquarters in New York and opened for signature at the United Nations 

Conference on Environment and Development held in Rio de Jeneiro, Brazil in 1992.  

The Convention entered into force on 21 March, 1994 and has since been ratified by over 

165 States.  Nigeria ratified the Convention on 29 august 1994. 

All countries who are party to the convention are required, among other things to: 

• Prepare natural inventories of greenhouse gas (GHGs) sources and sinks; 

• Formulate national programmes containing measures to mitigate climate change 

and facilitate adequate adaptation to climate change; 

• Promote and incorporate technologies in all the relevant sectors, including the 
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energy, transport, industry, agriculture, forestry and waste management sectors; 

• Cooperate in preparing for adaptation of climate change, including development 

of integrated plans for coastal zone management, water resources and agriculture, 

rehabilitation of areas, particularly in Africa, that are affected by drought and 

desertification, as well as flood; and 

• Take climate change into consideration to the extent possible, in their relevant 

social, economic, environmental policies and activities. 

 

Climate change and Nigeria 

 

Climate Change is one of the major environmental problems identified by the present 

administration as requiring urgent attention in Nigeria.  Other problems of course include 

drought and desertification, oil and gas pollution, coastal and gully erosion, flooding, 

municipal wastes, industrial pollution, land degradation, biodiversity loss, transboundary 

movements of toxic materials, urban decay and squatter settlements as well as trade in 

endangered species.  Nigeria’s commitment to tackling the problems of climate change is 

evident in the following: 
 

• Active participation in the intergovernmental negotiations of the text of the 

United Nations Framework Convention on Climate Change (UNFCCC)  which 

was adopted at the Earth Summit in Rio de Janeiro Brazil in June 1992.  Nigeria was 

among the over one hundred countries that signed the Convention in Rio; 

• Nigeria followed up her commitment expressed in Rio by ratifying the 

Convention in 1994; 

• Nigeria has continued to participate actively at relevant international meetings 

including Conferences of Parties and to cooperate as necessary towards effective 

implementation of the Convention; and  
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• Participation in the negotiation of the Kyoto Protocol. 

 

The Federal Ministry of Environment has set in motion the process of acceding of the 

Kyoto Protocol.  This will invariably make Nigeria eligible to undertake projects under 

the Clean Development Mechanism (CDM).  This investment–based mechanism is one of 

the viable implementation mechanism of the Protocol.  It is expected to attract investment 

on clean technologies such as the Trans-West African Gas Pipeline and Trans – Regional 

Railway projects which should provide employment to many Nigerians. 

Regarding the likely impacts of Climate Change, for us in Nigeria ours is a bigger 

burden; that is, the burden of triple vulnerabilities viz: 

• Land-based vulnerability to the environmental impacts of climate change, which 

in its extreme, is aggravating desert encroachment in the northern part of the 

country with phenomenal southward progression, and the threatened southern 

low-lying Atlantic Ocean Coastline, covering an area of about 153,000sqkm, 

providing home to nearly 23 million people; virgin mangrove with abundant 

biodiversity, oil, gas and solid minerals; 

• Economic vulnerability of a nation largely dependent on revenue from fossil fuel 

production; and 

• Population – based vulnerability of over 100 million people, a large percentage of 

which are resource-poor rural people, whose poverty burden will be further 

compounded by climate change and result in greater human misery and 

environmental refugees. 

 

Renewable energy development 

The need to develop and promote the use of renewable energy sources in the effort to 

develop our rural areas and expand the scope of energy production and use in the country 

is quite obvious. 
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The country’s renewable energy resources include: solar sources, wind energy, 

hydroelectric power and various forms of bioenergy.  Activities that lead to accelerated 

use of renewable energy sources constitute a step to be taken under the Climate Change 

Convention to meet both development and environment objectives. 

As we are all aware, most Africans already rely on renewable or potentially renewable 

energy source in the form of biomass.  Efforts need to be intensified to improve the 

efficiency, adaptability and sustainability of biomass fuels which combine development 

and environmental goals. Also electrification of rural households through small scale 

solar photo-voltaics and development of wind energy are possible areas for necessary 

development and application. 

 

Global environment facility 

As you are likely aware, the Global Environment Facility (GEF) is a financial mechanism 

established to assist developing countries in meeting the incremental costs of measures to 

achieve global environmental benefits in four focal areas. Climate Change is one of these 

focal areas, while others are Biological Diversity, International Waters and Ozone Layer 

Protection.  Land degradation issues such as desertification and deforestation are however 

addressed as they relate to the four focal areas. 

GEF operates through a tripartite collaborative arrangement between three implementing 

Agencies, namely – the World Bank, UNEP and UNDP. In Nigeria, the GEF Operational 

Focal Point and Secretariat are located within the Federal Ministry of Environment. 

In July 2000, a Nigeria – GEF Country Dialogue Workshop was organised at Abuja. This 

capacity building programme involved stakeholders from all relevant sectors, including 

the energy and rural development sectors. The need for active participation of respective 

stakeholders in initiating project concepts within their different mandates, to be followed 

by project development was emphasised at the workshop.  It is pertinent to note that the 

areas being covered by the current initiative of the Federal Ministry of Power and Steel, 

in cooperation with the World Bank and the Energy Commission of Nigeria, which 

includes renewable energy development, falls within the GEF operational focal areas. 
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Furthermore, the issue of renewable energy, including solar, is one of the project concept 

areas identified in the country as requiring appropriate development to benefit the nation 

economically and further raise the quality of life of the populace, particularly in the rural 

areas. 

The GEF has earlier noted that the UNFCCC seeks to stabilise atmospheric greenhouse 

gas (GHG) concentrations at levels that would prevent dangerous anthropogenic 

interference with global climate. One of the mechanisms that have been canvassed to 

achieve this stabilization is the increased utilization of renewable energy technologies 

(RETs). 

However, the adoption of these technologies in commercially viable applications has 

been slower than desirable from both the perspective of mitigating climate change and 

the point of view of technology and relative cost. This lag in the adoption of RETs may 

be attributed to the existence of barriers of many types – all of which can prevent 

seemingly profitable market transaction from taking place. 

In light of the above, it is necessary to request stakeholders to take advantage of the 

provision in GEF Environmental Programme 6 with the following objectives: 

• The removal of the barriers to the use of commercial or near – commercial RETs; 

and, 

• The reduction of any additional implementation costs for RETs that result from a 

lack of practical experience; 

• initial low volume markets; 

• and or from the dispersed nature of applications. 

 

Conclusion 

This paper has highlighted the causes and major impacts of Climate Change. It has also 

indicated the need to develop appropriate renewable energy sources and improve 
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Nigeria’s chances of survival in the face of changing climate conditions.  Furthermore, 

the current initiative geared towards “Energising Rural Transformation in Nigeria, 

Scaling Up Electricity Access and Renewable Energy Market Development,” is 

considered a step in the right direction, in the concerted effort to further develop the 

nation’s rural areas in an environmentally sound and sustainable manner, in line with 

existing polices of Government including that of poverty alleviation. 

I therefore wish to reiterate my Ministry’s commendation to the organisers of this 

National Workshop for their effort and express our well wishes for a well designed 

project which will be effectively implemented for the good of the Nigerian populace for 

which it is intended. 

The GEF Operational Focal Point for Nigeria and its Secretariat will be willing to provide 

relevant assistance in line with its mandate as well as existing government policy 

directives towards the success of the project. 
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Chapter 12 

Concept Note for a Proposed Programme on Solar Energy for Rural Development 

Ewah Otu Eleri 

International Centre for Energy,  

Environment & Development 

 

Introduction 

This note provides initial ideas to a planned programme on the use of solar energy 

for accelerated rural development in Nigeria. It hopes to stimulate dialogue and 

solicit contributions from all stakeholders in the design of a national solar 

programme for rural development. The overall objective of the programme is to 

tackle rural poverty and address local as well as global environmental problems. 

The note calls for suggestions on priority applications areas, approaches to 

stimulating private sector and community participation as well as in defining initial 

activities to be undertaken. This note forms the background for convening the 

national design workshop for the Rural Solar Programme for Nigeria (RSPN). 

 

Solar Energy for Rural Development 

About 100 million Nigerian – 70 percent of the population are without access to 

electricity services. Electricity is a key element in economic empowerment, social 

development, improved health and environmental conditions. Spreading the development 

net through grid electricity alone will be too costly and will slow the expansion of access 

to unserved communities. Solar energy will provide a tool to bridge the energy divide in a 

cost-effective and environmentally sustainable manner – accelerating access to electricity 

in rural communities. 

 

Through an extensive process of consultation, several stakeholder groups now seek to 

establish a national framework that will facilitate the identification and removal of 

barriers to the development of the market for renewable energy technologies in the 

country.  Typical of such bottlenecks are policy disincentives, high prices, poor product 
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quality and the lack of promotion and awareness of solar energy potentials. These 

stakeholders are planning a national workshop with the overall objective of examining 

approaches to expanding the market for renewable energy technologies in Nigeria.  

Following this workshop, a project design meeting of key stakeholders will be convened 

to develop concrete proposals for achieving a Rural Solar Programme for Nigeria (RSPN). 

The solar energy programme seeks, among other things, to improve the quality of life of 

rural people by providing opportunities for clean water supply and basic electricity 

services for households. Other application areas, such as vaccine refrigeration in rural 

clinics, lighting for rural secondary schools and micro enterprises may be added on 

during the life span of the project. The success of the project will also assist in meeting 

Nigeria’s international commitments to reduce the emission of greenhouse gases. 

 

Nigeria is in the process of seeking international assistance in developing the RSPN. 

International partnership will provide lessons from best practices from around the world, 

especially within Africa. In implementing the programme, the organisers wish to develop 

a multi-actor – business, NGOs and state – partnership, creating opportunities for buy-in 

by bilateral and multilateral development agencies. Initial efforts will be made to secure 

project development funding from the Global Environmental Facility (GEF) and related 

financial mechanisms. This funding will assist in the establishment of institutional 

linkages required for the implementation of the programme; formulation and design of 

specific projects; development of baselines; development of skills in monitoring, 

verification, auditing and certification of project activities, including the assessment of 

costs and risks. 
 

OBJECTIVES 

The overall aim of the programme design process is to facilitate the development of a 

Rural Solar Programme for Nigeria that will assist in tackling rural poverty and meeting 

local and global environmental challenges. This process will seek to achieve the 

following specific objectives: 

 

• Develop an outline for the programme, including the identification of specific 
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projects, application areas, management and sustainability; 

• Create an opportunity to share and incorporate international best practices; 

• Develop a proposal for funding of further programme development activities, 

compatible with national development and environmental priorities, as well as 

meeting the requirements of other bilateral and multilateral agencies; 

• Provide an opportunity for consultation among potential donors; and 

• Launch a platform for partnership between the private sector, governmental 

agencies and NGOs, for the promotion of rural development through solar energy. 

 

Drawing examples from other parts of the world, participants in the programme 

development process will discuss the extent to which solar energy can contribute to the 

fight against poverty. Similarly, participants will deliberate on the role of PV 

technologies in reducing greenhouse gas emissions; and in particular, the cost 

effectiveness of solar options compared to other approaches. 
 

Justification 

Achieving these objectives will help address certain challenges in the Nigerian energy 

scene. These challenges include the preponderance of petroleum in electricity generation 

and wood as energy for the rural poor. The widespread losses and poor management of 

grid electricity represent a drain on the nation’s treasury. Beyond costs, fossil-based grid 

electricity remains inequitably distributed, and exerts serious negative impacts on the 

local and global environment. Solar energy will provide a tool to bridge the energy divide, 

and will facilitate a transition from traditional fuels to the use of modern sources and 

technologies, creating new business opportunities and improving the quality of life for 

rural people.  

 

Similarly, increased market access for solar energy will give local businesses and homes 

a clean and cost-effective alternative to diesel plants. Being plagued by poor quality of 

electric current and frequent outages, Nigeria has over 3000 MW capacity of installed 

diesel engine backup – exceeding current national bulk electricity generating capacity. 

An incursion of solar energy within this niche market will represent a significant 
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reduction of noise, emission of greenhouse gases, and given a level playing field will 

result in cost savings. 

 

Increases in energy consumption are both essential and inevitable in meeting the Federal 

Government’s economic growth and poverty reduction targets. According to Vision 2010 

– Nigeria’s long-term economic blueprint, an additional 20,000MW may be required to 

power the economy in a decade. The challenge therefore is to reduce the ratio of growth 

in carbon emissions without impeding the economic development of the country. In other 

words, policies and projects are needed to de-couple the rate of growth in carbon 

emissions and accelerated economic development. 

 

PRIORITY APPLICATIONS FOR RURAL DEVELOPMENT 

In many parts of the world PV technologies are already becoming competitive choices for 

the delivery of energy service for rural development. This technology can provide 

sources of energy for residential uses, rural water supply, clinics and educational 

institutions as well as for the delivery of rural telecommunication services.  

Home Power 

Rural households can generate their own electricity through PV systems. Standard 

packages of solar home systems designed to provide electricity to individual households 

and small public utilities are available in the market. These systems can be used to power 

lights and other appliances such as sewing machines, radio and TVs. Several countries in 

Africa, particularly Kenya, have recorded impressive commercial distribution of solar 

home systems. 

 

Many easy-to-mount systems are now available in the market. Typically, they consist of a 

module, a charge controlled battery and some lamps. Designing a solar home system 

programme for Nigeria may benefit from lessons gained from similar large scale 

programmes like the private-public partnership example from South Africa, or the GEF-

assisted schemes in Uganda and Zimbabwe. 
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Water Pumping 

Rural water schemes can effectively be powered by PVs. The scales of these systems 

vary from a few litres to thousands of litres of water per day. Through the support of the 

European Union’s Regional Solar Programme, considerable experiences have been 

gained in many West African countries. In designing specific projects on solar water 

pumping, lessons can also be learned from the experiences of state governments and 

private companies in Nigeria. Experiences in this area are considerable and need to be 

incorporated in the overall design of future activities. 

Social Sectors 

PV systems can provide lighting for rural schools and clinics. It can in addition be 

effective in operating computers in rural secondary schools and in vaccine refrigeration 

and sterilisation equipments in rural clinics. Eskom, the South African power corporation 

uses PV systems in the electrification of rural secondary schools, and has recorded 

significant successes in this area. PV powered vaccine refrigeration is widely used in 

many African countries, including Nigeria. 

 

In addition to educational and medical uses, PV systems can power outdoor lighting in 

village squares and other communal spaces. It can also provide security lighting in 

remote areas where they are needed. 

 

The issue of ownership and sustainability is at the core of initiatives targeting social 

applications. Efforts ought to be made to incorporate participatory project identification, 

planning and implementation with affected communities. Further, some degree of 

counter-part community contribution enhances ownership and sustainability. Providing 

technical training and working out a community or private sector management model is 

important. 

Telecommunications 

PV systems are used worldwide by telecom operators in powering repeater stations and 

other equipments used in remote areas. The Nigerian Telecommunications Limited, the 

dominant actor in the industry in Nigeria has had several years of experience in the use of 
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PVs for providing energy for their equipments. Much of the telecom applications are 

private sector driven as PVs have proved cost-effective and convenient for these issues. 

Public sector interventions in this area may therefore be unnecessary. 

Rural Priorities 

Photovoltaic projects need to be generated in areas that promise significant impacts on 

rural poverty and environmental conditions. Projects must be developed in partnership 

with affected authorities and communities. 

 

Through an extensive round of consultations with stakeholders, access to potable water, 

electricity for household lighting as well as social services seem to be priority areas in 

efforts to reduce rural poverty. The actual choice of applications for specific projects 

must be identified in consultation with affected communities and in accordance with their 

own order of priorities. 
 

Issues 

For PV technology to take off as a tool for rural development, several issues need to be 

addressed. These include a firm commitment to energy reforms and creating an enabling 

policy framework; addressing issues of cost and financing of PV procurement; product 

and service quality concerns, increasing awareness of PV potentials and a commitment to 

ameliorate local and global environmental problems stemming from energy use patterns. 

 

Policy Issues 

Nigeria is in the process of completing a power sector reform programme that will 

stimulate private sector participation. This focuses on improving efficiency and access to 

energy services as well as addressing environmental concerns. With the gradual removal 

of subsidies, private sector participation and increased competition in service delivery, 

the real cost of delivering power will become better known. Subsidising grid power have 

so far penalised investments in alternative energy solutions and have therefore provided a 

disincentive to renewable energy sources, including solar energy. A policy environment 

that provides a level playing field for all energy sources and technologies holds perhaps 
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the greatest potential for accelerated growth of the PV industry. 

 

Costs and Financing Issues 

The costs of procuring PVs are still relatively high in Nigeria. Prices for modules range 

from 6 – 8 USD/Wp – significantly higher than world averages. PV prices are however 

competitive compared to diesel generators especially in application areas such as lighting 

and water pumping. Following world trends, PV costs are likely to decline in the future. 

Key drivers for the development in prices include fiscal policies, the overall growth in the 

market for PVs as well as developments in PV technology.  

 

A major barrier to accelerated use of PV technology in countries like Nigeria is the 

upfront costs of procuring PV systems. The provision of rural micro finance schemes 

goes a long way to ease access, especially for the poor. 

 

Product Quality 

Many Nigerians are uncertain about the effectiveness of the PV technology.  Does it 

work? The PV system is a reliable and proven technology. However the key to greater 

dissemination lies in enforcing quality control of both the technology and the services 

provided by the industry. Moreover it is important to develop a service industry. The 

existence of broken down systems will provide a poor incentive for potential buyers. 

 

Product Promotion 

Few Nigerians are aware of the potentials for solar energy technologies. Expanding the 

market for rural applications and urban back-up will depend on a concerted effort by all 

stakeholders – government, the private sector and NGOs, in promoting the technology.  

 

Environmental Issues 

Lighting rural homes using kerosene and other sources have health implications, and are 

rarely cost-effective and convenient. Where diesel is available in rural areas, generators 
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are noisy and polluting. Solar power provides a cost-effective and environmentally 

benign alternative. Moreover, deployed in significant numbers, it will avoid considerable 

emissions of greenhouse gases coming from fossil energy. A firm commitment by 

government to reduce household, local and global effects of fossil energy use will be of 

benefit to the development of the solar energy industry. 

 

Conclusion 

The lack of a clear institutional home for the development of the solar energy industry is 

an impediment to effective policy development, regulatory activities, including prices and 

product quality control, public awareness and in efforts to address emerging 

environmental concerns. Nigeria needs a champion to promote the renewable energy 

sector as an instrument for rural development. The time may have come to consider the 

establishment of a National Rural and Renewable Energy Agency. 

 

The potential role of solar energy in bridging the energy divide between urban and rural 

areas, and in promoting overall access is considerable. Policy reforms, prices, promotion 

and product quality control are key elements of a successful approach. In developing a 

solar energy programme for rural development, we need to share the knowledge of 

international best practices, secure national commitments to reform, build capacity and 

institutions for the sustainable development of the sector. 
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Chapter 13 
 
Renewable Energy Development for Women and Sustainable Livelihood 

J.O. Maduka 

Friends of the Environment 

Introduction 

Energy availability is a key concern in meeting both basic and development needs 

for every country.  Peoples’ standard of living, the state of the environment and the 

economy is directly dependent on their energy availability and energy use 

characteristics.  In African countries, most of the energy consumption is for basic, 

subsistence needs and does not directly contribute to Gross National Product (GNP). 

Energy problems are linked to the availability of energy as a resource, and to do the 

attendant technologies for its harnessing, distribution, and use. 

Electricity supply reaches only about 30% of the population, covering mainly urban areas.  

In Nigeria, for example, an estimated 100,000 communities in the rural areas have no 

access to the national grid.  Hence, a major problem for rural people is the inadequate 

supply of power for lighting, pumping water, operating small workshops and radio/TV, 

communication and security services.  Supply of petroleum products, including diesel, 

kerosene and gas are irregular and where available on the black market are often subject 

to sudden price increases.  It is estimated that fuelwood, charcoal and other biomass 

residues such as animal and crop residues represent more than 50% of total energy 

consumption.  Most of this is utilized for cooking and boiling of hot water in the rural and 

semi urban areas and among the urban poor. 

Rural areas in Africa rely on renewable energy resources, such as biomass, especially 

fuelwood, and solar power for their energy supply, using basic small-scale and inefficient 

technologies. Women find themselves in the position of being the largest consumer of 

subsistence energy, although they are also peripheral consumers of commercial energy.  

Responsibility in the fields of agriculture, nutrition and health fall largely on women in 

Africa.  Considering women’s reproductive and strategic role in supporting societies in 

Africa, energy for sustainable development must have a gender profile. Women face 

energy problems peculiar to their gender, their activities and their economic status.  
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Women are the majority among the poor and less educated, and they are under-

represented in positions of leadership in the fields of science and technology and policy 

formulation. 

The first and main problem however is the apparently invisible nature of women’s energy 

needs, which translates into a policy vacuum, leading to various issues that disadvantages 

the livelihood and development of women. 

 

Women’s energy needs 

Everywhere, women need energy for carrying out their various activities, for reducing the 

drudgery of their work, for improving their standards of living, and contributing to 

national development.  In the household sector in Nigeria, women are the main procurers, 

producers and users of energy. Women are also active in the informal productive sector, 

mainly in food processing activities, some with high energy demands, although often, 

women energy needs are equated with household energy for cooking.  

 

In Nigeria about 60% of the population reside in the rural areas, where there are more 

women than men.  Most food production and processing takes place in these areas at 

levels between subsistence and small scale commercial production, and is the 

responsibility of women. 

 

Dispersed and relatively low overall energy demand levels, lack of financial resources to 

pay for grid extension programmes, have restricted access to electricity for many people 

in the rural areas. Due to the costs of extending transmission lines over long distances, 

much of the current need for electricity services in many rural communities are unlikely 

to be met by means of grid extension within the foreseeable future. 

 

Rural energy needs consists of fuel for heating (especially cooking) and lighting; and, 

mechanical or manpower for producing and processing agricultural crops.  In most 

African countries, women have to trek great distances into the forest to collect fuelwood 

for cooking because of inadequate supply of other sources of fuel such as kerosene and 

domestic cooking gas (LPG).  Fuelwood accounts for 47% of the total energy 
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consumption in Nigeria, but it constituted 60% to 80% of energy use in rural areas.   

 

Women are the victims of environmental destruction, as they are most directly dependent 

on it.  Consequently, they are important players in sustainable national development and 

so their special energy needs should be dealt with as a matter of national concern. 
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Women’s energy needs are largely assumed to be for cooking.  Most efforts in 

engendering energy technology are therefore confined to improving cooking stoves.  This 

is helpful in that successful stove programmes may lead to improvement of the health of 

women and children, improved availability of fuels and free some time and money to 

spend on other activities.  It is these ‘other activities’ that continue to be arduous, using 

rudimentary and inadequate energy technologies that limit the realisation of women’s 

potentials in poverty alleviation. 

There is a need to provide integrated renewable energy in the broader national strategy to 

cater for the education, employment and health problems of women. 

In Nigeria, kerosene is heavily adulterated with petrol and other highly flammable 

hydrocarbon products by unscrupulous dealers, thus exposing women and children to 

kerosene explosions as recently witnessed in Edo and other states. Women are therefore 

going back to the use of fuel wood, which kerosene has replaced in many areas.  The 

effect will be further environmental degradation like desertification, erosion, etc. 

There is need therefore to provide other alternatives to fuelwood in the form of renewable 

energy and integrate it into the broader national strategy to cater for the education, 

employment and health problems of women. 

It is therefore pertinent to examine the state of development of Rural Energy Technology 

(RET), and how we can utilise these RET in alleviating the health, employment, and 

educational problems of women. 

It is also clear that many technologies have not been based on end-users expressed needs, 

traditional practices and end-use characteristics.  As a result, improved stoves end up as 

kitchen ornaments and many biogas plants and solar powered systems are non-

operational after brief working spells. 
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Women’s Work 

The work that woman have to do both for subsistence and productive purposes invariably 

involve drudgery and add to women’s heavy workloads.  These activities include cooking, 

grain grinding, fetching water, cultivation among others. They are engaged in small-scale 

industries such as garri frying and bakeries where fuelwood is used.  Solar radiation is 

used for drying most agricultural products such as grains, spices and vegetables.  The 

inefficient three-stone stove and the open-to-sun drying traditional technologies still 

prevail and these limit the capacity for improvements of life quality, health services and 

education.  Hence, the need to reconsider how to increase the contributions of women to 

the economy by providing adequate and affordable energy supply for most of these tasks. 

Research on gender has confirmed that the contributions of women are critical to national 

wealth, social stability, reproduction of the labour force, household and community 

management.  Despite regional and cultural differences, women everywhere contribute 

significantly to the informal sectors.  They also ensure adequate management of 

collective utilities such as collective consumption of water and wood, forest maintenance, 

communal gardening, community nutrition programmes, public schools and health clinics.  

Provision of rural energy infrastructures is therefore essential to enable the development 

of these utilities. 

 

Policy Issues 

Women struggle to meet their energy needs in a policy vacuum.  Since the 1970’s, policy 

makers have been supportive of initiatives to improve energy availability in the country.  

However, interventions have had very limited impact on rural areas and especially on 

women’s empowerment.  There is no serious indication that gender aspects of the energy 

scenarios are recognised at the policy level. Rural people and especially women have not 

been involved in the process of energy policy formulation.  There is therefore a 

knowledge gap concerning the needs of these excluded people. Thus policies related to 

energy resources often militate against women. 

Throughout the country, the bulk of energy investment is in the modern sector, although 
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the household sector accounts for up to 60% of total energy consumed.  Since most 

industrial activity and therefore modern energy consumption is based in the urban areas, 

policy support is urban-biased, and therefore supports only a small proportion of the 

population.  Little attention is still being paid to renewable energy, which is especially 

suitable for rural areas and women’s enterprises. 

Although the Energy Commission of Nigeria (ECN) has jurisdiction over energy issues, 

policies also appear to be developed by different agencies in isolation of ECN and other 

energy based institutions such that in most cases there is no co-ordination of the different 

objectives of these departments. For example, Ministries involved in various capacities 

include Petroleum Resources Power and Steel, Solid Minerals, Environment, Science and 

Technology; Labour, Education; and Agriculture among others. 

The pattern of resources ownership makes it difficult for women to access, use and 

appropriately manage energy resources especially woodfuel.  For example, most 

traditional practices in Nigeria do not give women access to land ownership.   

However, educating women, and women’s organizations about energy policy issues can 

increase their ability to contribute to energy solutions, including the adoption of new, 

cleaner fuels and equipment.  Women in poor households, especially in rural 

communities, have had very little access to information about available energy options.  

Analysis of the differences in how men and women acquire information, and make 

various kinds of energy-related decisions, can help energy planners and suppliers reach 

their target audience more effectively.  

Women who are educated about energy alternatives can also play important roles as 

educators and activists concerning energy efficiency, renewable energy sources and 

better uses of traditional fuels. 

 

Technology issues 

With small numbers of women enrolled in higher institutions of science and technology, 

any new technology designs have little chance of being gender sensitive. This may be a 

problem with education policies, poverty and social-cultural constraints.  High education 
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levels improve access to resources by improving income earning capacity as well as 

understanding of more of the available options.  Education also increases the chances that 

a woman may be involved in a position of leadership where she can help influence 

engendering of policies and practices that affect women. 

 

Technologies employed in the utilisation of energy directly determine the effectiveness of 

the end use activity.  Increasing productivity requires not only increased energy 

availability, but also improved efficiency. Thus the technology has to be suited to the 

available energy resource base, and must be understood by the end-user community. It 

should also have a readily available technical back up, either in terms of a skilled user or 

accessible technicians with relevant equipment. 

 

It appears that most of the existing improved energy technologies are designed and 

fabricated in research institutes without much input from the end users. In fact up to now, 

photo voltaic solar panels are manufactured and imported from abroad.  Those designed 

locally are by men at research institutes where women are under-represented among the 

engineers and scientists mainly.  As end-users, women have limited or no understanding 

of the technologies, even if they can operate them. 

 

Capacity-building 

Self-sufficiency in women’s economic and technology development is not because they 

should be isolated and have no interaction across communities. It has been discovered 

that technologies introduced to women are only suitable where they can use and maintain 

a technical activity.  

 

In many instances, especially in rural areas, local capacity has not been developed to deal 

with problems arising from specific technologies.  There is a shortage of accessible 

workshops and technicians for advice and maintenance.  Where they exist, participation 

of technically qualified women is almost none-existent.   

There is a need therefore for technical training at all levels, especially for women, to 

increase local participation in technology design, production and maintenance.  Unless 
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there is investment in training local women, they will continue to be mere recipients of 

technologies they do not own or understand.  Furthermore, depending on imported 

technologies and expertise stunts local creativity. 

 

Access to credit and poverty 

Limited access to credit is a problem experienced by women and the poor throughout 

Nigeria.  The causes of these problems include inadequate fiscal policies for supporting 

the poorer sectors of the community, gender bias where financial institutions do not 

recognise women as independent adults, and requirement for collateral, which those 

without access to personal resources cannot raise.  However, there are commendable 

efforts towards alternative micro-credit schemes for women but they are not enough to 

cover their expressed needs.   

It is hoped that the different poverty alleviation programmes both at the federal and state 

government levels will be gender sensitive. 

 

Donor inconsistency 

In Nigeria up to now, donor agencies have not supported alternative energy development 

to a great extent.  Project preferences of donor agencies originate mostly from donor 

communities and do not necessarily portray accurately the grassroots realities. 

The result is that women’s energy needs are not given the due attention and support, thus 

helping to perpetuate the fallacy that women’s energy needs are confined to the kitchen.  

There are knowledge gaps among donor agencies, which need to be filled. 

 

Energy related environmental issues 

The Beijing Conference in 1995 recommends specifically the need for involving women 

in environmental decision making and national resources use, as well as in integrating 
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gender concerns and perspectives in policies and programmes for poverty eradication and 

sustainable development.  This reflects a growing awareness and concern about gender 

equality and attention for supporting women to enhance their productivity, without 

depleting the natural environment-which is their primary resource-base-in order to better 

sustain their livelihoods, achieve increasing economic capacity and greater socio-political 

autonomy.  In responding to these issues, programmes are to be designed to specifically 

focus on the areas of concern to women. Efforts are also being made to provide 

opportunities for women to manage such programmes. 

One of the major environmental problems in the region, which are related to the 

exploitation and consumption of energy resources, is deforestation (which causes 

desertification and soil erosion).  The scarcity of firewood in and around villages 

necessitates the use of animal dung, agricultural refuse and other biomass.  Deforestation 

is however, not due to firewood gathering alone, but also to agriculture, overgrazing, 

commercial logging, commercialization of firewood and charcoal to service the growing 

urban areas.  Hence, women and children have to trek long distances into the forest and 

spend time that could have been used for other economic activities in gathering scarce 

fuel wood. 

 
Renewable energy sources and systems 

Renewable energy refers to energy sources that can be regenerated within human lifetime.  

These sources include hydro (running water or waterfalls), biomass including fuel wood 

and crop residues, wind, ocean tides and waves, ocean thermal energy and direct solar 

radiation.  In Nigeria, solar radiation is widely used for drying of agricultural produce etc 

while hydro sources are widely used for electricity generation, with biomass taking the 

front seat. 

 

Types of renewable energy systems: 

Biomass 

The largest percentage of Nigeria’s energy use is biomass, mainly for subsistence 

activities such as heating, cooking and lighting.  Some progress had been made in the 

development of biomass-to-energy conversion technologies.  These technologies are used 

to convert organic waste materials or refuse forest and wood residues.   
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Improved Fuelwood Stoves 

Fuelwood forms a substantial percentage of the source of biomass energy used for 

domestic purposes.  The introduction and use of improved fuelwood stoves will limit the 

rate of deforestation and saves about 20-30 percent of fuelwood use in the traditional 

open fires.  The planting of fast growing trees that can be used as fuelwood has made this 

fuel source to be classified as a renewable energy source.  Sawdust generated from 

sawmills is used to generate electricity by sawmillers and briquetted for fuelwood 

substitution. 

Biogas 

Biogas is produced from organic waste materials such as animal and agricultural waste 

using direct combustion, fermentation and digestion.  The gas generated is used for 

cooking, lighting, and other energy requirements. 

Solar Thermal Applications 

Solar radiation intensity in most parts of Northern Nigeria is very high and the average 

daily sunshine duration varies from 8 to 9 hours.  Solar energy can be converted into heat 

and used to heat water and/or air for a variety of applications. 

Solar Photovoltaic System 

This is the direct conversion of solar radiation into electricity by use of the photovoltaic 

modules.  The voltaic module can convert solar radiation or sunshine directly into 

electricity.  This technology is currently not widely used due to its high initial cost as 

compared to grid connection or diesel generator.  However, in rural areas, far from the 

grid and not likely to be connected in the short to medium term, this could be an effective 

alternative. 

 

Identified common concerns 

Some of the common concerns identified are listed below: 

• Lack of basic education affects the dissemination of energy technologies among 

women. 

• Lack of energy services creates particular hardships for women, especially in rural 
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areas. 

• Energy planning processes, policies and projects generally have not been gender 

sensitive. 

• National energy plans need to focus more on rural electrification and be co-

ordinated better with other policies, such as those on land use, forestry, and 

women’s development needs. 

• Better analysis is needed regarding past and current energy projects and policies 

because, too often, pilot projects have simply been discontinued and new ones 

begun without consideration to lessons learned from what was tried before. 

• Participatory approaches are needed in energy project planning. 

• Education and training of women is needed to increase their role in energy plans 

and projects. 

• More public information is needed about possible energy options. 

• Better affordability and financing arrangements are essential for project continuity, 

especially credit for women. 

 

Fote intervention 

Friends of the Environment (FOTE) was incorporated for initiatives in the areas of 

environmental protection, gender and sustainable energy sources development and 

poverty alleviation.  As a proactive and action-oriented organization, FOTE has 

undertaken several renewable energy and gender projects in some rural areas of Nigeria.  

Since 1995, working in tandem with the Energy Commission of Nigeria (ECN), FOTE 

has introduced the improved wood and saw dust stoves to some communities while 

undertaking the construction of biogas plants in a piggery mixed cooperative farm.  It is 

worthy of note that in each community, access to the women is only through the 

traditional ruler or other male leaders.  The women are then taught the construction and 
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maintenance of the appliances.  In fact, in the case of the biogas plant however, men are 

the operators. 

 

Collaboration with United Nations Development Fund for Women (UNIFEM) 

As part of the UNIFEM women empowerment program, the GRESDA (Gender 

Renewable Energy Systems and Development Application) initiative was introduced in 

the West African Sub-region. The GRESDA programme is to address three main areas of 

interest: 

• To help transfer suitable energy technologies from the research institutes, NGOs, 

universities, advocacy networks and government bodies to the end users, and to 

include women in the appraisal and adaptation of these appliances to facilitate and 

motivate manufacturers to produce the technology and make it affordable; 

• To provide technical training for women to be able to maintain and repair 

conventional energy appliances as well as relevant renewable energy systems and 

to organise these women into a technicians’ corps in association with women 

engineers and scientists; and 

• To increase outreach and policy advocacy: Awareness creating, training, 

networking, etc. and linkage with the financial sector. 

Ghana and Nigeria were selected to commence the programme while other countries will 

join in later.  FOTE was chosen as the Nigeria focal point. The programme is to select 6 

pilot communities in the 6 geo-political zones in the country.   

A women’s cooperative society, engaged in manual processing of cassava into garri, was 

selected as the first pilot community. This community is based in Abakpa Nike in Enugu 

State for the South East zone. The intervention is to mechanise the women’s production 

processes while introducing biogas generated from the cassava peels and poultry 

droppings from nearby poultry farm. 

Another phase of the project will be the introduction of additional machinery to produce 
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other products from cassava.  The women will then be trained in the operation and basic 

maintenance of their machines. 

Under the programme, FOTE has also run workshops designed for rural and peri urban 

women where they are taught basic maintenance and repairs of their post harvest 

machinery. This programme reduces the women’s dependence on male technicians while 

improving their earning capacity and food security. The workshops also teach the women 

basic environmental and sanitation issues. 

Youth Environment Clubs 

Y-FOTE, a youth environmental club was introduced into a few schools in Lagos State 

last year.  The idea is to catch them young.  Plans are on to introduce Y-FOTE to 

government and private secondary schools all over the country. 

 

Affiliations 

FOTE is affiliated with several local and international NGOs and networks including 

ENERGIA, a network of women in energy, where FOTE is the national and sub-regional 

focal point, Earth Action International, a network of environment NGOs that raises alerts 

on vital environmental issues, Nigeria Habitat Coalition (NHC), NNNGO, Enabling 

Environment Forum and World Energy Council (Nigeria Chapter). 

 

Recommendations and conclusions 

Women have limited opportunities for decision making at national, local and household 

level. Policy formulation and energy planning conducted at national level are often 

focussed on urban and industrial needs leaving out households, agriculture and other 

small-scale productive activities.  Better integration of energy policies with other sectors 

such as land use and forestry is required. 

Women are the major users of energy but they are not adequately represented in energy 

technology education and training. There is need for more girls and women to have basic 
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education especially in the technical area, business management, entrepreneurship, 

leadership and advocacy. Capacity building of women involved in energy should be 

supported to enable the development of a critical mass of women with the capabilities to 

change the policies, programmes and practices that affect women and their energy 

choices. 

Women should be integrated into the establishment of infrastructure, economic 

opportunities, education and health facilities, which are critical for the improvement of 

the position of women in society. 

Women have accumulated much experience and hold indigenous knowledge concerning 

the management of fuels and natural resources, which must be utilized in the 

development of renewable energy in the rural areas. 

Research methodologies must involve users, while the results from research and pilot 

projects must be made available to women. The local private sector must be encouraged 

to invest in energy research and development. 

Women’s access to finance at favourable terms is very limited, as requirements of 

traditional lending agencies (banks etc) inhibit women’s access to loans.  These 

institutions do not have attractive windows for small-scale initiatives.  The government 

poverty alleviation programme must therefore establish a special scheme for women. 

NGOs should also be used as outlets for both government and financial institutions’ 

support for women’s enterprises and their energy needs through micro-credit schemes. 

Socio-cultural constraints are not taken into account in some of the technologies when 

they are being introduced.  For example people will not eat food prepared with biogas in 

some areas, as this is considered to be taboo. 

The involvement of the mass media (television, radio, etc) is very essential in creating 

public awareness 

Dissemination of information among women is essential. Renewable energy systems 

have not taken off properly in Nigeria because of traditional practices and lack of 

information in energy planning, utilization and policy formulation. 
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It is desirable that locally initiated development programmes take into account the 

multiple social roles of women.  Grassroots women organisations operating in Nigeria 

should be encouraged to provide a more holistic approach to formulating and 

implementing strategies for providing sustainable employment and improving the income 

of women especially. 

Finally, I suggest Nigeria adopts the ‘Marshall Plan’ for its energy crisis, while ECN is 

empowered to properly coordinate all energy issues in the country, and act as the focal 

point for the plan. 
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Chapter 14 
 
Towards a New National Programme on Rural Electrification1 

Ewah Otu Eleri 
International Centre for Energy, Environment & Development 

 
Introduction 

This volume is a collection of edited papers presented at the national workshop on 

“Energising Rural Transformation in Nigeria: Scaling Up Electricity Access and 

Renewable Energy Market Development” in March 2001. The overall objectives of 

workshop was a) to assist Nigeria in accelerating the process of formulating the 

country’s overall vision for scaling up electricity access in un-served areas in a rapid 

and sustainable manner; b) initiate the process of formulating Nigeria’s strategy for 

energy provision for rural transformation, taking into account lessons learned and 

best practices from other key countries; c) identify key principles for framing the 

policy platform and institutional framework required for mounting large-scale 

clean energy programme;  and d) formulate a strategy for developing renewable 

energy resources in a cost-effective manner, while supporting the twin objectives of 

poverty reduction and improved environmental conditions. 
 

Lessons from International Experience 

Rapidly expanding access to electricity services in a cost effective manner is possible. 

Lessons from many developing economies around the world clearly support an optimistic 

view that a quantum leap in electricity access is achievable in Nigeria. However, it takes 

serious commitment to reforms by the authorities to make it happen.  
 

Mounting successful programmes must be grounded on favourable macroeconomic 

conditions and unquestionable commitment by governments. Some of the elements of 

potentially successful large-scale programmes include a commitment to cost-recovery for 

service providers; the use of “smart subsidies” that support access, but not consumption; 

providing the right conditions for service providers as well as end-users; employing 

demand-driven selection criteria; introducing targeted incentives that bring down costs; 

and promoting a supportive political and economic environment. The supply of rural 

electricity is hardly a goal in itself; creating productive uses of energy services in rural 
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areas is the key challenge. 

 

Chile and South Africa provide important lessons in Nigeria’s quest for expanding 

electricity coverage. The Chilean rural electrification programme began in 1994 with a 

target to extend electricity coverage from 53 percent of the rural population to seventy 

five percent by the year 2000. By 1999, 76 percent of the population already had access 

to electricity services and costs per connection fell considerably. By 1994 when Nelson 

Mandela became president in South Africa, only one in three South Africans had access 

to electricity, most of the un-served communities were black. Today, over seventy 

percent of the population are connected to the national grid. From Chile and South Africa, 

some clear lessons emerge: authorities must set clear national targets and performance 

indicators, de-politicise selection criteria, involve all stakeholders – especially the private 

sector and communities, provide access to finance, create an institutional base with 

relevant operational know-how, provide a rational revenue management system, use 

“smart subsidies” and create an enabling legal and regulatory framework. 

 

Progress so far 

With considerable resources expended on the rural electrification programme since the 

late 1980s, barely thirty percent of Nigeria’s population have access to electricity services. 

The return of democratic rule in 1999 has expectedly increased the demand for 

improvements in the quality of life of citizens. The present government has responded to 

this demand by increasing funding for rural electrification projects. However, expanding 

access to electricity services rapidly and cost-effectively will demand a comprehensive 

overhaul of the entire electricity supply industry, as well as some specific initiatives to 

improve access to rural areas. 

 

Several structural constraints in the electricity supply industry may likely impede the 

success rate of the government’s new interest in rural electrification. First and foremost, 

Nigeria is paradoxically energy starved. Despite huge reserves and production of oil and 

gas and significant hydroelectric power potentials, total output is significantly lower than 

current demand. At the least, Nigeria requires 6000 MW of power immediately and a 
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projected 10,000 MW and  20,000 MW in 2005 and 2010 respectively. Despite 

significant improvements in generation the past couple of years, power generated has not 

been evacuated due to poor transmission and distribution infrastructure. With NEPA’s 

inefficient monopoly on generation, transmission and distribution, structural changes has 

to be set in motion in an overall framework of liberalizing the electricity supply industry. 

 

Second, in rural electrification, the government is both the gamekeeper and the poacher. 

Until recently, it had complete monopoly of generation, transmission and distribution and 

served as both a service provider and a regulator. The institutional framework for rural 

electrification has the Federal Ministry of Power and Steel, NEPA, state and local 

governments locked in an organizational web that sometimes overlap and lack effective 

coordination. The result is the dearth of an enabling institutional framework that 

mobilizes effective know how, funds, reduction in costs per connection, and provide 

effective regulation.  

 

Third, politics gets in the way of effective allocation in the rural electrification 

programme. Nigeria lacks demand-driven selection criteria for locating projects. Beyond 

the target of connecting all local government headquarters to the national grid, most 

allocation by the various tiers of government are dependent on political expediency, not 

necessarily on the most cost effective expansion of access or on the sustainability of such 

projects. This increases costs per connection, does not promote access cost-effectively 

and results in abandoned projects. An overarching environment of poor governance and 

mismanagement compounds such problems. 

 

Fourth, providing rural electrification is costly and hardly financially viable in the short-

term. Achieving a respectable target of electricity coverage in the near future will demand 

huge investments in generation, transmission network and distribution infrastructure. 

This will run into billions of dollars annually – an amount that the government alone 

hardly can afford. There is therefore the imperative to mobilize alternative sources of 

capital for rural electrification, particularly from the private sector. 

 

Finally, national grid extension alone will not meet the country’s rural electrification 
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objectives, either quickly or in an affordable and sustainable manner. It needs to be 

supplemented with off-grid renewable energy based options such as solar-PV, wind, 

small and mini hydropower. Unlike several African countries, little progress has been 

made in developing the market for renewable energy technologies. Nigeria lacks an 

enabling policy framework supportive of the growth of renewable energy technologies; 

prices are high; product quality doubtful and little promotion given to public awareness 

of the potentials of renewable power solutions. 

 

In sum, the rural electrification programme has no clear and concrete time-bound access 

targets, no milestones by which progress can be measured, no clear sets of ideas and 

principles guiding effective implementation, and seems to lack institutional promoters 

and leadership. As a result, progress towards universal coverage is slow, costly and 

ineffective. 

 

The Federal Government has taken certain steps to reform the electricity supply industry, 

including rural electrification. The government has approved a new national electric 

power reform policy. It seeks to attract and encourage private sector participation, attract 

capital to fund the sector and ensure a level playing field for all investors. As part of the 

implementation process, NEPA is currently in the process of unbundling. Several 

independent power producers have emerged and increase in power generation has been 

recorded. Barring resistance from labour and the national assembly, the generation and 

distribution components of NEPA will be privatized before the expiry of the term of the 

present administration in 2003. 

 

The new power policy provides for a reform of the national rural electrification policy – 

seeking to expand access as rapidly as can be afforded in a cost-effective manner. This 

implies full use of both grid and off-grid approaches, with subsidies being primarily 

focused on expanding access rather than consumption. It also envisages the participation 

of private sector providers in enhancing access through both new distribution companies 

to be formed out of NEPA and a range of other companies. 
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The new policy on rural electrification shall include a full menu of rural electrification 

options – grid and off-grid, non-thermal, as well as renewables. It will ensure close 

coordination of rural electrification expansion with economic development objectives; 

and encourage states, local communities and businesses to develop and contribute 

financially to rural electrification. The policy provides for the establishment of an 

independent Rural Electrification Fund to be operated by a Rural Electrification Agency. 

 

Towards a paradigm change? 

Rural electrification has always been on top of the national agenda in Nigeria. The key 

challenge is to find ideas and approaches to bring electric power to more people, rapidly 

and in more cost-effective ways. Electricity is not only a critical element in the 

development process; it is on its own a symbol of modernity. Promoting electrification 

has therefore been central in the pursuit of the entire project of social enlightenment and 

human development.  

 

Understood as strategic to the development process and being innately costly, 

electrification became the exclusive responsibility of governments. The allocation of 

scarce resources for rural electrification remained therefore a matter of political choice, 

not necessarily of rational economic justification. Particularly in the 1970s, rural 

electrification benefited from an expansive public works and infrastructure development. 

Governments sought to reduce inequality by stimulating economic and social 

development through the provision of public goods in rural areas. The approach was 

overly supply-sided. 

However, several issues of governance, including rent-seeking by officials of government 

bedeviled these initiatives. The award of contracts was subject to the political business 

cycle of elections, constituency rewards for support to the regime of the day as well as 

patronage for various shades of stakeholders. This prevailing paradigm of political 

allocation has generally maintained very high costs per connection, deterred growth in 

overall access and innovation in service delivery. Conceived as a political instrument, 

government became both a service provider and regulator of the electricity supply 

industry, and by extension rural electrification. 
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 For as long as governments have kept rural electrification as its exclusive official 

responsibility, there have been arguments for market-based allocation of resources to 

rural electrification. It argues for a private sector-led and demand-driven approach, with 

significant returns on investments. This paradigm increasingly provides a critique to pure 

political allocation, rather than represent alternative and plausible framework for 

advancing rapid expansion of rural electrification. Much of the principles outlined in the 

new power policy seem to fall within this approach. Rural electrification is usually not 

the most attractive investment opportunity for private companies anywhere in the world. 

Long distances to the grid and low load factors are among considerations that limit rural 

electrification based on a strict economic returns criterion. 

 

Despite significant skepticism on the economic viability of rural electrification projects, 

several countries have made significant strides in bringing power to rural people. 

Vietnam is one such country that has made remarkable achievements even though its 

GDP per is comparable with Nigeria. While electricity coverage is as low as thirty 

percent in Nigeria, Vietnam has provided electricity to over eighty percent of the 

population. Chile and South Africa have also shown that large-scale electrification 

programmes with dramatic results in terms of the number of connections and reduction in 

costs per connection are possible. What underscores these achievements and what are the 

principles behind this new paradigm of public-private partnership? 

 

There seems to be an emerging international consensus that through public-private 

partnership extending economic goods under conditions of significant poverty, in a rapid 

and sustainable manner, is possible. Governments will increasingly play the role of a 

facilitator in terms of their participation in funding, procurement of knowledge and the 

maintenance of a level playing field among competing private companies. However, 

allocation for rural electrification will be demand driven, competitive and commercially 

oriented.  

 



182 

 

In this paradigm, supplying power to rural communities is not a goal in itself, but a means 

to fuel economic and social development. Electrification therefore becomes an element in 

an integrated rural transformation process. This transformation requires that the energy 

sector develop cross-sectoral links with other social sectors (e.g., health and education), 

as well as economic sectors (e.g., agriculture, supporting small and medium enterprises in 

need of energy inputs, and facilitating the provision of water and telecommunications 

services) for rural infrastructure development.   

 

Mounting a major rural energy delivery programme will therefore require, among other 

things, the following: 

 

(i) An unprecedented degree of policymaking and oversight coordination between 

the federal, state and local governments in order to maximize development impact 

per invested funds; 

(ii) Increased engagement and participation of communities and other stakeholders to 

ensure that rural electrification sub-projects are demand-driven and sustainable; 

(iii) Attracting the private sector and commercial finance institutions as major players 

within a competitive environment; 

(iv) Significantly expanding the range of supply options, renewable energy 

technologies and sources, and delivery mechanisms in order to increase end-user 

choices while lowering the cost of connection and supply; and 

(v) The evolution of federal and state governmental institutions from providing 

service to enabling service, and from being the primary financiers of rural 

electrification investment to being providers of “smart” subsidies – that enhance 

access, but not consumption, complementing commercial finance to promote 

rapid scale-up while providing strong incentives to reduce costs-per-connection. 
 

Getting there 

To make the big impact envisaged in the public-private partnership scenario, Nigeria 

needs to take some preliminary steps to formulate a statement of principles. Further, a 

clear and achievable national electrification access target needs to be set with concrete 
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milestones. Some of these specific activities include: 

 

(i) The development of a Rural Electrification Strategy Paper, including suggestions 

for federal-state coordination and harmonization of rural electrification policy and 

implementation approaches; 

(ii) Definition of terms of reference (TOR) and mobilization plan for a national Rural 

Electrification Agency and the Rural Electrification Fund stipulated in the new 

electricity policy; and 

(iii) Definition of the scale and scope of a National Rural & Renewable Energy 

Programme, including key principles for implementing the program, targets for 

each component, key cross-sectoral links, and potential financing mechanisms. 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

1 This chapter has benefited  from views expressed and conclusions reached at the workshop on 

“Energising Rural Transformation in Nigeria – Scaling Up Electricity Access and Renewable Energy 

Market Development”, March 19 – 20, 2001. 
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D = Donor Agency 
M = Media 

G = Government 
P = Private 
N = NGO 

 
  SURNAME FIRST NAME TITLE ORGANISATIONAL 

AFFLIATION 
ADDRESS PHONE  FAX E- MAIL Type 

1 Aako Ugbabe DR NEPA NEPA HQ 09-2347736     G 
2 Abang Mrs. M.E.   NIPC Maitama 09- 4132941     G 
3 Abayomi Adebisi   Rural  

Electrification 
NEPA HQ Abuja 

        

  
4 Abdulahi Suleman Special Project 

Executive 
Daily Trust 
Newspapers 

Wuse Abuja 09- 5238726 09- 5238725 Mtrust2@skannet.co
m 

M 

5 Abdussalam Yusufu  Mr Energy 
Commission of 
Nigeria 

Plot 701c Central 
Area Garki Abuja 

5234920   enc@hyperia.com 

G 
6 Abechi Ella Member Community Action 

for popular 
participation 

Borono Street 
Area 10 Garki 
Abuja 

2346780   ellaabechi@yahoo.c
om 

N 
7 Abiodun Oluubenwa Mr Post Express 

Newspapers 
Block 10 
Abeokuta Street 
Area 10 Garki 

2347083   postexpress@nova.
net.com 

M 
8 Aboseni Friday Editor Policy Magazine 111B Sylvia 

Crescent 
Anthony Village 
Lagos 

01-4936263 
02- 01- 
4701737, 01- 
4132456 

    M 

9 Abraham Peter   Coan Computers 55 Coker Road, 
off Town 
Planning Way, 
Ilupeju, Lagos 

01-4931480, 
493148101, 
4931481 fax 

  gen@del-soft.com P 

10 Abubakar Abubakar Engineer Power Department FMP&S       G 
11 Abubakar Abubakar 

Ibrahim 
Head od Dept Federal Ministry of 

Power & Steel 
Fe d sec complex       

G 

mailto:Mtrust2@skannet.com
mailto:Mtrust2@skannet.com
mailto:gen@del-soft.com
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12 Abudallahi Salami O. Executive 
Secretary 

Rural Co-operative 
Foundation of 
Nigeria 

10Aold Road, 
Aviele- Ughiole, 
Auchi Edo State 

    esrcfgn@yahoo.com N 

13 Abudulmumuni Abudulmumuni General Manager NEPA         
G 

14 Adamu Dr. Usman MD Ogilvy and Anguf 
Ltd 

Plt 956 Usman 
Street Maitama 

09- 4139035 09- 4139035   P 

15 Adebayo Lawal Reporter The Diet 
Newspapers 

area 3 Garki 
Abuja 

09-2341378   DietNews@micro.co
m.ng M 

16 Adedipe Deen Deputy Manager Access Bank Nig 
Plc 

Plot 1665 Oyin 
Jolayemi St VI 
Lagos 

 
4708262.4703
166. 
26241571-2 

  bada-
bond@yahoo.com 

P 
17 Adegboyega Adegboyega 

G.A 
Engineer Federal Ministry of 

Power & Steel 
Fed se complex       

G 
18 Adejo David Andrew Mr Federal Ministry of 

Environment 
Dept of Planing 
Research & 
Statistics 

5232807   adepandrew@hotma
il.com 

G 
19 Adeniyi David Adeleke Photograper Daily Sketch 

Newspapers 
Block 11 Area 3 09-2310155     

M 
20 Adeoye Charle MD Stecam Nig. Ltd 85, Simpson 

Street Ebute 
Metta Lagos 

01- 4703575, 
3422484 or 
090- 400040 

    P 

21 Adesanya A.O. Sec. General St. Anthomo Non- 
Ethinic Youth 
Peace Dev. Mission 

No. 32 Osholake 
St Lagos State 

      

N 
22 Adesanya Adelue Sec Gen St. Anthomo Non- 

Ethinic Youth 
Peace Dev. Mission 

No 32 Osholake  
St Lagos 

    Rat.Jasp@yahoo.co
m 

N 
23 Adesanya E.A Personnel 

Manager 
Nigeerian 
Electricity Supply 
Corporation (NG) 
LTD Bukuru Plateau 
State 

        

G 

mailto:esrcfgn@yahoo.com
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24 Adesokan A. Deputy Director 
(Restructuring) 

BPE (Power sector 
reform unit) 

Maitama 09- 4134673   bpegen@hotmail.co
m 

P 

25 Adewuyi Adewuyi O.A Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

26 Adinye Philo Assistant Diector Fed. Min. of 
environment 

Airport Road 
Abuja 

09-2342808   fmenu@hyperia.com 
G 

27 Ado Shehu Director Transway Ltd 8A Maimalari 
Road Kano 

09- 5232471 09- 5236433   P 

28 Afuye Anthony Scientific Officer Federal Ministry of 
Science and 
Technology 

  09- 2348671   jideafuye@hyperia.c
om 

G 

29 Agu Bartholomew A 
Agu 

Contractor Ebonyi State 
Ministry of 
Agriculture 

        

G 
30 Aikhoje Aikhoje  O  Head of dept Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
31 Ajaji Olumide Director Planning 

Design and 
Supervision 

Ekiti State 
Electricity Board, 
Ado Ekiti 

PMB5389 
Government 
House Way Ado 
Ekiti 

030- 251500   Sum-
up@intracom.net.ng 

G 

32 Ajala Adetola Project 
Coordinator 

Allsort International 
Limited 

17 uganda Close 
Barnawa Kaduna 

062-236056 062-235048   P 

33 Ajani Tunji Mr Solar Energy 
system and product 
company Ltd 

256 Ikorodu 
Road,  Obaniko 
Rd Lagos 

01-4973570 01-4973643 RTunjiAjan@aol.co
m 

  
34 Ajayi Lola Mr   Ado Ekiti 030-250614       
35 Ajibode Niyi Secretary Peoples Democratic 

Party youth wind 
Ward 9  

65 Sumonu 
Street  Gaa Sabo 

241397   takran@skannet.co
m 

N 

36 Ajomale Criss Mr Sunshine 
Foundation 

P.O Box 952 
Akure 

034-242541   yajomala@yahoo.co
m N 

mailto:bpegen@hotmail.com
mailto:bpegen@hotmail.com
mailto:jideafuye@hyperia.com
mailto:jideafuye@hyperia.com
mailto:Sum-up@intracom.net.ng
mailto:Sum-up@intracom.net.ng
mailto:takran@skannet.com
mailto:takran@skannet.com
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37 Akala Oluwaseyi Project 
Development 
Officer 

KIND- Kudirat 
Initiative for 
Democracy 

60, Lanre 
Awolokun Street, 
Gbagada Phase 2  
Gbagada Estate, 
Lagos 

  01- 2635039 reachkind@yahoo.c
om 
seykala@yahoo.com 

N 

38 Akhiden  Christopher Architect Gedu & Co Ltd Plot 195 Makeni 
street Wuse Zone 
6 

09-5230251 5230361 chrisherol@yahoo.c
om 

P 
39 Akinde Akinde B Mr Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
40 Akindele B Prince Rikmor Int.l Ltd 3 Folorunsho-

Kuku Street 
opebi- Lagos 

01-4702996   Rikmor@hotmail.co
m 

  
41 Akinliyi Sam Doctor Valland 

International Ltd 
22B Cooper 
Road Ikoyi 

01- 2694940     
  

42 Akinola Akinola  Mr  Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

43 Akinola Emmanuel Co-ordinating 
Officer 

Agape Foundation 
forLiteracy and 
Rural Development 

Angel House Plot 
1345 Adeoola 
Hopewell Street 
V.I Lagos 

01-2616794, 
2600511 

2600521 Osineye 
Olumide@yahoo.co
m 

  
44 Akinteye Jonathan Systems 

Enginneer 
Solar Energy 
System and 
Product Company 

        

P 
45 Akintoba Tayo CEO The Wura Group 13220 Park lane 

Fort Washington 
MD 20744  

301 203 5788 301-203-
5788 

tobswork@yahoo.co
m 

P 

mailto:reachkind@yahoo.com
mailto:reachkind@yahoo.com
mailto:reachkind@yahoo.com
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46 Akintola Arogunade Financial 
Secrectry 

St Anthonio Non 
Ethnic Youth Peace 
Development 
Mission 

32 Osholake 
street Lagos 

      

N 
47 Alekhuojie Prince Sunny Engineer Sunnylak Electrical   066- 223075 066- 221982   P 
48 Alifa Daniel Corresponent The Guardian 

Newspapers 
Plot 218 Port 
Lammy Street 

5232539, 
5231905 

5232539. 
5231908 

Alifadan@yahoo.co
m M 

49 Aliyu A.O.   Energy 
Commission of 
Nigeria 

Plot701c central 
Area Garki Abuja 

09- 5234920   enc@hyperia.com G 

50 Aliyu Aliyu T.T Engineer Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

51 Aliyu Rufai M  E.O.I B.P.E 1 Osun Crescent 
off IBB Way 
Maitama Abuja 

4134636-46   AMRUFAU@YAHOO.
COM 

G 
51 Aliyu  Abudullahi 

Sadat 
Assistant 
Contollers 

Nigerian Industrial 
Dev Bank Ltd 

3Algeria Street 
wuse Zone 5 

09-5235382 09-5235732 S-
ALIYU@YAHOO.CO
M G 

52 Amakom Amakom A.O Engineer Federal Ministry of 
Power & Steel 

Fed. Sec 
complex 

      G 

53 Amase Stephen A.   Nigerian Investment 
Promotion 
Commission (NIPC) 

Plot 1181 Aguiyi 
Ironsi Street 
Maitama Abuja.  

09- 4130582     G 

54 Amfhi Engr. Ahmed General Manager Yobe State Rural 
Electrification 
Board 

  076- 522874     G 

55 Aminu Olusola CEO Ondo State Rural 
Electrification 
Project 

23 Alagbaka 
Akure 

039- 510236     

G 
56 Aminu Mukhtad ACEO BPE IBB way Maitama 4134636   AMINUMUKHTAR@

HOTMAIL.COM G 

mailto:enc@hyperia.com
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57 Anjorin Michael Architect (MD 
CEO) 

Timik Consult Ltd Suit 19/20, 402/23 
Road Shopping 
Complex Festac 
Town Lagos  

01- 882209   timikconsult@yahoo
.com 

P 

58 Anolowo Samson J MD Charlie 'B' 
Ceramics 

P. O Box 486 
Ilorin Kwara 
State 

      

P 
59 Anosike Hon. Sir Emma 

O. 
Deputy Chairman House Committee 

on Special Duties 
House of 
Representatives 
National 
Assembly 
Comple, Abuja 

09- 2340315     G 

60 Aok Micheal Subject Matter 
Specialist 

Abia State Rural 
Development 
Programme 

PMB 7235 088- 2204466     G 

61 Aomreore Felix Engineer Project LNG Bonny, 
PEO/221 Project 
Department, Bonny 
Island 

Bonny Port 
Harcourt 

  084-232900 
ext 3207 

aomreore@LNG.com P 

62 Apiribo Dr. T.A. Country Sec. 
Gen.  

Poverty Eradication 
Int, in Africa 

Plot 627 Sokode 
Crescent Wuse 
zone 5 

09- 5235253 
084- 233578 

    N 

63 Apiribo G.A  (Mrs)   Project Research & 
Devlopment Centre 

No 12 Tarakiri 
street PH 

      
N 

64 Apiribo Grace Director Project Research 
Development 
Centre 

12 Tarakiri Street 
Port Harcourt 

084-233578 084-236124 Grace@hotmail.com 

N 

mailto:timikconsult@yahoo.com
mailto:timikconsult@yahoo.com
mailto:aomreore@LNG.com
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65 Arogundade A.S Financial 
Secrectry 

St Anthonio Non 
Ethinic youth peace 
development 
Mission 

No 32 Ebute Meta 01-8102721   st-
antyou@yahoo.com 

N 
66 Ashwe Chiichii Dr. Intex Investments 

Ltd 
37 Iyadema  
Street Asokoro 

09- 3148802 09- 3148865   P 

67 Asuquo Jonathan Mr Poverty Alleviation 
Projects 

Suit 9 Busher 
shopping centre 
Garki 2 

3141220   papconng@yahoo.c
om 

P 
68 Ata Ata U.A Engineer Federal Ministry of 

Power & Steel 
Fed. Sec 
complex 

      
G 

69 Atamola Muslashiru Jornalist The comet Plot 1707 Jos 
street Area  3 

2343202 2343536   
M 

70 Atta  David Akure zone 
coordinator 

Sunshine 
Foundation 

Plot 258 
Alagbake Estate 
Akure 

034-242541 242541 solbim2001@yahoo.
com 

N 
71 Awaraka Sony Director Solarpak Ltd 46 Aba Express 

Road Rummogba 
PH 

084- 572134   Solarpak50@yahoo.
com 

P 

72 Awiaka Dr. Samson Chairman Edo State Rural 
Electrification 
Board 

5,11 Omo Osagie 
Avenue, GRA, 
Benin City 

052- 255071 052- 257701   G 

73 Ayankoya James Auto Tech./Solar 
Tech. 

Energy 
Efficiency,American 
Solar Energy 
Society 

5, Aduroshankin 
Street Shomolo 
Lagos 

    jamesoayankoya@y
ahoo.com 

P 

74 Ayodele Engr. J.O. Assistant GM 
NEPA 

    090- 801628  
084- 572459 

    P 

75 Ayoola Olowoofoyeku MD Positive 
Technologies Ltd 

  09- 5233323 09- 5233323 Olowoofoveayoola@
hotmail.com 

P 

76 Ayorinde Arkawe Chief Operating 
Officer 

Stress Free 
Systems Ltd 

144B Aba Road 
P.O Box 4514 
Port Harcourt 

084- 230564 084- 230238 Stressfree0@Iycos.c
om 

P 

mailto:Solarpak50@yahoo.com
mailto:Solarpak50@yahoo.com
mailto:jamesoayankoya@yahoo.com
mailto:jamesoayankoya@yahoo.com
mailto:Olowoofoveayoola@hotmail.com
mailto:Olowoofoveayoola@hotmail.com
mailto:Stressfree0@Iycos.com
mailto:Stressfree0@Iycos.com
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77 Azinge Theodora   Union Bank of 
Nigeria Plc 

        
  

78 Babatunde St. Mathew-
Daniel 

Chairman Environmental 
Resource Ltd 

  01- 2635714, 
2635401 

01- 2636617   P 

79 Babatunde Babatunde J. K Engineer Power Department FMP&S       G 
80 Babatunde Adebiyi   African Centre for 

Human Resource 
125 Yaba Lagos       

N 
81 Benshak Simon Senior Manager 

Elect 
Nepa Rural 
Electrification sub 
secttor 

Awolowo Road 
Ikoyi 

01-2672846     

  
82 Brodman John   United States 

Department of 
Energy/ USAID 
Abuja 

        O 

83 Brosch Bjoern Manager ABB Nigeria Ltd   01- 497347     P 
84 Bulama Maina Adamu E S P & Gas Federal Ministry of 

Environment 
Environment 
House Airpoirt 
Road 

Garki Abuja 2324807   

G 
85 Chendo MAS DR Nig.Blds & Road 

Res. Instit 
FMS&T Abuja 09-5237467 5237666 Michando@hotmail.

com G 
86 Chiekwe Patrick A President Save Earth Nigeria 20 Joinkarama 

Ogaw st Diobu 
PH 

084- 332532, 
230970 

  livingearth@hyperia.
com 

N 
87 Chikezie Emmanuel Press Officer Federal Ministry of 

Power and Steel 
        

  
88 Chronowski Robert International 

Energy 
Consultant 

AED         P 

89 Chukwuemeka Chukwuemeka 
E.O 

Engineeer NEPA         
G 
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90 Danji Adamu M. Chief Enterprise 
Officer 

Bureau of Public 
Enterprises (BPE) 

1 Osun Crescent 
off Ibrahim 
Babangida Way 
Maitama Abuja 

09- 4134673   bpegen@hotmail.co
m 

G 

91 Diya E.A DD & TA toHM FMP&S Fed. Sec 
complex 

      
  

91 Dorahim A J Coordinator CSACEFA Plot 461 Kumasi 
St Wuse 2 

      
N 

92 Ebbeson Bengt Director of R&D Electrolux 
corporation 

Zurcherstrasse 
239, CH- 8500 
Frauenfeld 
Switzerland 

41 52 720 66 
44  

  bebbeson@bluewin.
ch 

P 

93 Ebonni Sam O. Chairman/CEO Farmstead 
International, 
Nigeria 

27b Olutoye 
Crescent, Ikeja, 
Lagos, Nigeria 

01- 4960459, 
4977594 

  finl@hyperia.com N 

94 Egbase Andrew Project 
Monitoring Engr. 

Continental Trust 
Bank Ltd Lagos 

Plot 697 Amodu 
Tijani St. Victoria 
Island Lagos 

01-4707052 
10- 4700785 

01- 2620860 egbase@continental
-bank.com 

P 

95 Egim Anthony O Project Engineer Ebonyi State Rural 
Electrification 
Board 

        

G 
96 Ehi Eboigbe   Compeng Ltd 4 Balogun Street 

Off Awolowo way 
Ikeja 

01-4937858 01-  
4937858 

compeng@inforweb.
abs.net 

P 
97 Ekpenyong O.N.   Energy 

Commission of 
Nigeria 

Garki, Abuja 09- 5234920   enc@hyperia.com G 

98 Elema Kingsley Programme 
Officer 

Enyikokome Rural 
Development Union   
NGO 

127Nnebisi Road 
Asaba Delta 
State 

053- 256627   emeraude@yahoo.c
om 

G 

mailto:bpegen@hotmail.com
mailto:bpegen@hotmail.com
mailto:bebbeson@bluewin.ch
mailto:bebbeson@bluewin.ch
mailto:finl@hyperia.com
mailto:egbase@continental-bank.com
mailto:egbase@continental-bank.com
mailto:enc@hyperia.com
mailto:emeraude@yahoo.com
mailto:emeraude@yahoo.com
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99 Elemo Dr. Babjide Consultant on 
Food Nutrition 

Nig. Institute of 
food Science and 
Technology 

C/oFIIRO, Blind 
center road off 
cappabus stop 
Oshodi Lagos 

01- 4522328   nifst@linkserve.com U 

100 Eleri Ewah Out Director ICEED   09-284-3836   eeleri@hotmail.com O 
101 Eli Bala DR Energy commission 

of Nigeria 
Plot 701c Central 
Area Garki Abuja 

09-5234923     

  
102 Emenike Emenike W.O Engineer NEPA         G 
103 Enakpoke Mathias   Coan Computers 55 Coker Road 

off Town 
Planning Way 
Ilupeju Lagos 

01-4931480, 
493148101- 
4931481fax 

  gen@del-soft.com P 

104 Eneh Eneh Kingsley Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

106 Enokoto Joseph Jornalist Financial Standard 
Newspapers 

  09- 4139620     M 

107 Essen Cornelius Press Officer the Pioneer 
Newspapers 

Akwa Ibom 
House Abuja 

09-2346637 
ext 209 

    
M 

108 Ettukudo Edem Chief Asa-Lambda 
Technology Ltd 

55, Boundary 
Road GRA Benin 
City Edo State 

052- 252258   edemattim@onebox.
com 

P 

109 Etuk Kennedy S National 
Coordinator  

National 
Contractors of  
Nigeria 

Open University 
Block A 2nd 
Floor Area 3 
Abuja 

09-2342658     

  
110 Ewache Ajefu Mr National Interest 

Newspapers 
  4135483-6 4135485 ewajefu@hotmail.co

m M 
111 Ewesor Ewesor P Mr Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
112 Eyoma Eyoma G Head of Dept Federal Ministry of 

Power & Steel 
Fed sec complex       

G 

mailto:nifst@linkserve.com
mailto:eeleri@hotmail.com
mailto:gen@del-soft.com
mailto:edemattim@onebox.com
mailto:edemattim@onebox.com
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113 Falope Falope   NIPC Maitama 09- 4130582     G 
114 Fankwat Fankwat Y Engineer Power Department FMP&S       G 
115 Fasanmi Tokunbo Economist Private Sector C/o Dr Foluso 

Fasanmi Federal 
Department of 
Livestock and 
pest control 
services PMB 
135 Area 11 
Garki Abuja 

    tokunboade@yahoo.
com 

P 

116 Fatola Ayodeji Executive 
Chairman 

Oyo State Rural 
Electrification 
Board 

Office of the 
Governor Oyo 
State 
Government 

02- 8103209     G 

117 Finucaine Jim International 
Energy 
Consultant 

          P 

118 Freiling Robert Exec. Director Solar Electric Light 
Fund (SELF) 

1775 K St NW 
#595, 
Washington DC 
20006 

1 202 234 
7265 

1 202 328 
9512 

solarlight@self.org O 

119 Galtimari Galtimari M.G Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

120 Garnak Asger Economist durudec Stammholmen 
112 2650 
Hvidovre, 
Denmark 

4536390700   ASG@DARVDEC.DK 

P 
121 Gay Carolyn International 

Affairs Specialist 
United States 
Department of 
Energy 

1000 
Independence 
Av, SW, 
Washington DC 
20585 USA 

1 202 586 
8113 

  gay.carolyn@hq.doe
.gov 

O 

mailto:tokunboade@yahoo.com
mailto:tokunboade@yahoo.com
mailto:solarlight@self.org
mailto:gay.carolyn@hq.doe.gov
mailto:gay.carolyn@hq.doe.gov
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122 Gazwa Mammad Relationship 
Manager Abuja 

Access Bank Nig 
Plc 

Zone 5 Medife 
House 

5237289, 090-
800354 

5237291   
P 

123 Ggaji Bagudu D Engr.  Dr Energy commision 
of Nigeria 

Sokoto 
EnergyResearch 
centre. Usman 
Danfodio 
University 

060-237568 60235120 serc@kannet.com.n
g 

  
124 Gore Jamal Africa 

Programme 
Manager 

Winrock 
International 

1621 N. Kent St 
#1200, Arlington 
VA 22209 USA 

1 703-525-
9430 

1 703 243 
1175 

jgore@winrock.org O 

125 Gregory Johanna Programme 
Associate, Clean 
Energy Group 

Winrock 
International 

1621 N. Kent St 
#1200, Arlington 
VA 22209 USA 

1 703-525-
9430 

1 703 243 
1175 

jgregory@winrock.o
rg 

O 

126 Gupta M.L. MD New Product 
Development, A 
Division of Atree 
Industries Ltd 

740 Aminu Kano 
Crescent Wuse 2 

09- 4135892-
96 

09- 4135896 pns@linkserve.com P 

127 Hayab Engr. Levi D. Partner HOD Association 
(Engineering and 
Management 
Consultants) 

HOD Associates 
9B Rimi Drive, 
Ungwar Rimi, 
P.O Box 5143 
Kaduna 

062- 247638, 
062- 247639 

  Hod@inforweb.abs.n
et 

P 

128 Hezekiah Lucky Project Officer Natures World 
Society 

5 Obele Street P 
O Box 239 
Ahoada Rivers 
State  

084- 200073   perrahums@hyperia.
com 

N 

129 Hobgood Thomas Mission Director USAID         D 
130 Ibiam Obinna   ICEED   2343836     O 
131 Ibitoye  Ibitoye M.O Mr Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
132 Ibrahim Hadetia Mr Jigawa State Govt. Govt. House 

Dutse 
064- 721001 064- 721432 SSG@EJIGAWA.CO

M G 

mailto:jgore@winrock.org
mailto:jgregory@winrock.org
mailto:jgregory@winrock.org
mailto:pns@linkserve.com
mailto:Hod@inforweb.abs.net
mailto:Hod@inforweb.abs.net
mailto:perrahums@hyperia.com
mailto:perrahums@hyperia.com
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133 Idjesa Rev. Amos Clergy Cornfield Africa P.O Box 1907 or 
394 Agbor  Delta 
State Nigeria 

055- 25291   htnoamosidjesa@ho
tmail.com 

N 

134 Ijegwa Partrick Manager 
Information/Ext. 
Relations 

Accord for 
community 
development NGO 

1, Evergreen 
STOgbonda 
estate off 
Artillery Rumuo 
p o box 14244 PH 

084- 571503 084-233481 globallogistic@phca
.linkserve.com 

N 

135 Ikeah charlas prinicipal 
Environmental 
Scientist 

Federal Ministry of 
Environment Abuja 

        

  
136 Ili Clement 

Ngabaa 
Corespondent Northern Star 

Newspapers 
NUJ Press centre 
Abuja 

09-5235119     
M 

137 Iloeje O.C Professor Director, Energy 
Planning and 
Analysis 

Energy 
commission of 
Nig 

Plot 701c 
Central Area 
Abuja 

    

G 
138 Imoke Sen. Liyel Chairman NEPA Technical 

Board 
        P 

139 Inna Dr. 
Belozerskus 

Marketing 
Manager 

ABB Nigeria 
Limited 

247 Herbert 
Macuulay way 
Abuja 

09- 2341801-
3, 2340520 

09- 2340047   P 

140 Inyang-
Mbekwe 

Dennis E. Executive 
Director 

Net work for peace 
and Development 
(NEPED) 

9 Bayo Shodipo 
Street, off 
Afisman 
Anifowoshe Ikeja  
Lagos State 

    neped@usa.net N 

141 Inyang-
Mbekwe 

Dennis Etim   Network for  peace 
and Development 

9Bayo 
Shodipostreet 
Ikeja Lagos 

      

N 

mailto:htnoamosidjesa@hotmail.com
mailto:htnoamosidjesa@hotmail.com
mailto:globallogistic@phca.linkserve.com
mailto:globallogistic@phca.linkserve.com
mailto:neped@usa.net
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142 Inyang-
Mbekwe 

Executive 
Director 

Network for 
peace & 
Development 

9 Bayo Shodipo St 
off Afisman Drive 
Aniforwoshe Ikeja 
Lagos State 

      mbekwe@yahoo.co
m, neped@usa.net 

N 
143 Isa B.H Engr Engineer NEPA Rural 

Electrification 
HQ Annex 
Awolowo 
Road  Ikoyi 
Lagos 

01-2672846   

  
144 Ishaq Engr. Ahmed MD Kano State Rural 

Electrification 
Board 

PMB 3307 Kano 064- 649600 
064 –649819 

    G 

145 Jadrasic Dr. Alejandro Fmr. Minister Chilean Ministry of 
Energy 

        G 

146 Jegede Olurimi IPP Project 
Promoter 

Ekiti State Km 4 Ayede 
Road, PMB 100 
Ilupeju Ekiti State 

030- 250568   oluremijegede@yah
oo.com 

G 

147 Jeter Hon. Howard Ambassador United States 
Embassy, Abuja 

        G 

148 Jibrin Baffa Assistant 
Director 

Ministry of 
Powerand  Steel 

Steel Department 09-4137177     
G 

149 Jinadu Jinadu T.O   NEPA         G 
150 Juergin Mr. Schulze Executive 

Director  T/D 
ABB Nigeria Ltd   01- 4937347-

8, 
01-4970245 
D/L 

    P 

151 Kagho Ogheneweme 
Ima 

Engr.  Federal Ministry of 
Works and Housing 

Electrical 
Division, Fed. 
Min. of  works 
and Housing, 
Abuja 

09- 5212171   imakagho@nipost.ni
post.com.ng 

G 

152 Kamson Dr. Dolapo Chairman Sokay Enterprises 
Ltd 

11, Folashade 
Close, Surulere 
Lagos 

01- 832616 01-5837844 kkamson@hyperia.c
om 

P 

mailto:oluremijegede@yahoo.com
mailto:oluremijegede@yahoo.com
mailto:imakagho@nipost.nipost.com.ng
mailto:imakagho@nipost.nipost.com.ng
mailto:kkamson@hyperia.com
mailto:kkamson@hyperia.com
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153 Kehinde Temilola Dr. Urban Systems Ltd 54 Corporation 
Drive Dolphine 
Estate Ikoyi 

01- 2694352 01- 2694352 techex@cyberspace.
net.ng 

P 

154 Kolade Kolade A.B Head of dept Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

155 Kudehinbu Kudehinbu Mrs Federal Ministry of 
Power & Steel 

Fedsec complex       
G 

156 Kuku Stephen President Stanley and  
Stephen co Ltd 

12 Industrial 
Avenue Ilupeju 
Lagos 

      

  
157 Lade Williams Mr Access bank Nig 

Plc 
Plot1665 Oyin 
Jolayem VILagos 

01-4708252. 
2641571-2, 
3201889-91 

  ladewilliams@yahoo
.com 

P 
158 Lawal Engr. Isyaka Director 

Construction 
Service 

Yobe State Rural 
Electrification 
Board 

  076- 522874     G 

159 Ldan Moh'd Znbari jornalist Imperial Magazine 
Associates 

  09-2346798 09-2346798 imperialmag@yahoo
.com M 

160 Lemchi B.D Chief   Okohia Community Electricity 
Project Isiala 
Mbano Imo State 

042-257900     

  
161 Lulu Engr. Monday Project Manager Sam & Sam Int’l Ltd 21 Akpakpava 

Road Benin City 
052- 259079 052- 257701   P 

162 Lulu Monday Project Manager Sam & Sam int,l Ltd 21 Akpakpava 
Road Benin City 

052-259079 052-257701   

P 
163 Madandola Akeem   Goldcity Ltd Oyo State 02- 8108729, 

714051 
02- 8109051 dpc@skannet.com.n

g 
P 

164 Maduka Joanna   Friends of the 
Environment 

        N 

mailto:techex@cyberspace.net.ng
mailto:techex@cyberspace.net.ng
mailto:dpc@skannet.com.ng
mailto:dpc@skannet.com.ng
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165 Martines David Oladipo Engineer ECT (Nig) Ltd 108 Norman 
Williams St SW 
Ikoyi Lagos 

01- 2691624   domant@hotmail.co
m 

P 

166 Mbabah Essien Board Chairman Ituk Mbang 
Community Bank 
Ltd 

Ituk Mbang 
Uruan LGA, AKS 

085-230005   paprig@yahoo.com 

P 
167 Mbaekwe Foster Doctor Enugu State 

University of 
Science and 
Technology 

ESUT Consult 
PMB 1660, 
Enugu 

042- 451146   enugu@helpdesk-
net.net 

U 

168 Mbajunwa Mbajunwa P.C Engineer NEPA         G 
169 Meriyi Dennis Etim Press Officer The Monitor 17 Nouakchott 

Street Zone 1  
09-5233516 09- 5233516   

M 
170 Mkpu Vincent Correspondent Abuja Weekender 5 Monbassa 

Street wuse zone 
5 

5235119   MKPU@YAHOO.CO
M 

M 
171 Mmoh Mmoh E Engineer NEPA         G 
172 Mohammed Isa   Consultant on 

Power Sector 
  09- 5236433     P 

173 Momoh Momoh Y.A Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

174 Mostert Wolfgang   International 
Energy Consultant 

        P 

175 Mould-Shalom Albert Senior Enterprise 
Officer 

BPE (Power sector 
reform unit) 

Maitama 09- 4134673   bpegen@hotmail.co
m 

P 

176 Muhammed Musa Repoter Voice of America Plot 416 Acadez 
crescent Wuse 2 
Abuja 

5233723     

  
177 Muhktar Bashir   NIPC Maitama 09- 41340582   walterbash@yahoo.c

om 
G 

178 Mukhi Mr. Bagou Director Kewalram Group of 
companies 

11Aosborne 
Road Ikoyi Lagos 

09- 2346677     P 

mailto:domant@hotmail.com
mailto:domant@hotmail.com
mailto:enugu@helpdesk-net.net
mailto:enugu@helpdesk-net.net
mailto:bpegen@hotmail.com
mailto:bpegen@hotmail.com
mailto:walterbash@yahoo.com
mailto:walterbash@yahoo.com
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179 Mukhi Bagu Director Tolarin Group 11A Osborne 
Road Ikoyi Lagos 

01- 2693368-
9, 01- 
2693398-9 
2692652-4 

01-
    2692491 
01-2694891 

panabiz@hyperia.co
m 
panabiz@panabiz.co
m 

P 

180 Muoneke Victor O.   Wakefield Ltd Suit 15B Wuse 
shopping center 
zone 3 

09- 5238985   wakefieldng@hotmai
l.com 
olisaemeka@hotmail
.com 

P 

181 Ngadda Ngadda Engineer Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

182 Nggada Engr. H. Director Electrical 
Inspectorate Svc, 
Min. of Power & 
Steel 

        G 

183 Njoku Christan Programme 
Officer 

Right Development 
Centre 

13 Sabiu Ajose 
Crescent off 
Bode Thomas 
Surulere Lagos 

01- 831126     N 

184 Nnadi Nnamdi Amu Group Head, 
Research 

Market Audit & 
Research services 
Ltd 

Plot149, 
Ekundayo 
Babanniji Street 
MM International 
Airport Road 
Ajao Estate 

01- 7748985 01- 4522191 marsrearch@inforwe
b.abs.net 

P 

185 Nnamani Vincent Engineer Veetek Nig. Ltd Street 39Area 11 
corner shop 
Garki behind 
CAC 

09- 3148253     M 

mailto:panabiz@hyperia.com
mailto:panabiz@hyperia.com
mailto:panabiz@hyperia.com
mailto:panabiz@hyperia.com
mailto:wakefieldng@hotmail.com
mailto:wakefieldng@hotmail.com
mailto:wakefieldng@hotmail.com
mailto:wakefieldng@hotmail.com
mailto:marsrearch@inforweb.abs.net
mailto:marsrearch@inforweb.abs.net
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186 Nwamadi-Odu Chinedum Chairman Premier MCS 
Limited 

55B Lake 
Nwaebere Street 
Aladimma 
Housing Estate 
Owerri 

083- 233933   swintec@skannet.co
m 

P 

187 Nwankwo Emeka Engineer Mekka Nig. Ltd 24A suez 
Crescent Ibrahim 
Abacha Estate 
Wuse Zone 4 

09- 5239929 09- 5239929 mekkangr@yahoo.c
om 

P 

188 Nwaume E.C. Engineer Consultant on Rural 
Electrification 

  042- 258785 042- 252305   P 

189 Nwozuagha  Emma (Engr) MD Techno-ozua (Nig) 
Ltd 

4 Ayom Avenue 
Awka 

09-2344489 09-2342750 Tonil47@hotmail.co
m P 

190 Oamen Oamen Engineer Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

191 Obasuyi Obasuyi Wale Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

192 Obayomi Wole Mr Arthur Andersen 22a Gerrard 
Road Ikoyi Lagos 

01- 2695971 01-2691248 Woleobayomi@ng,ar
thurandersen,com 

P 
193 Obi A.I. Engineer Ministry of Defence, 

Project Division 
PMB 1961 Garki       G 

194 Obiajulu Chinyem Estate Energy 
Office 

Gedu & Co Ltd Plot 195 Makeni 
street Wuse Zone 
6 

09-5230251 09-5233610 gedu-
co@yahoo.com 

P 
195 Obianigwe Stan Coordinator AEEPM NGO 13 Wilmer 

Crescent, Olodi-
Apapa  Lagos 

01- 5455682   aeepm@hotmail.co
m 

N 

196 Obisike Deacon 
Charlas 
Wenenda 

Executive 
Chairman 

Honey well Energy 
services Ltd 

36 Okoroji Street 
D/Line PMB5450 
PH 

    honswell@usa.net P 

mailto:swintec@skannet.com
mailto:swintec@skannet.com
mailto:mekkangr@yahoo.com
mailto:mekkangr@yahoo.com
mailto:aeepm@hotmail.com
mailto:aeepm@hotmail.com
mailto:honswell@usa.net
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197 Obla Hon. Godwin Chairman Otukpo LGA Benue 
State 

Benue State 044- 660134 044- 66455   G 

198 Obueh Joe   Centre for 
Household Energy 
and Environment 
(CEHEEN) 

        N 

199 Obyo Obyo Nelson Director Fed. Min. Of 
Science  and  
Technology 

09-2347655 09-5233903   Obyonelson@hotma
il.com 

G 
200 Ode Joseph Abuja Bureau 

Chief 
Millennium Weekly 
Newspapers 

3rd Floor, Ali 
Akilu House 6A 
Ahmadu Bello 
way Kaduna  

062-211915 062-211915   

  
201 Odeyele Dipo T FMP&S Abeokuta Ogun 

State 
        

G 
202 Odujimiri Senator Depko         01- 2632275   G 
203 Odunlanie Babatunde MD Bint Prathel PH 932 Idejo 

Street, Victoria 
Island Lagos 

01- 7741307 01- 610168, 
2691601 

binprat@inforweb.alf
a.com 

P 

204 Ogazi Ogazi Mr PR&S FMP&S       G 
205 Ogbuehi Ike Public Relations 

Manager 
R’ USA Limited 4 Nzimiro street 

Amadi Flats GRA 
Port Harcourt 

084- 239367   pbs@phca.linkserve.
com 

P 

206 Ogunyimi Edward   Agape Foundation 
for Rural Literacy 
and Development 

Angel House Plot 
1345 Adeoola 
Hopewell Street 
V.I Lagos 

01-2616794     

N 
207 Oguocha Oguocha D.O Head of dept Federal Ministry of 

Power & Steel 
Fed sec complex       

G 

mailto:binprat@inforweb.alfa.com
mailto:binprat@inforweb.alfa.com
mailto:pbs@phca.linkserve.com
mailto:pbs@phca.linkserve.com
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208 Ohiah Bonnie Project 
Coordinator 

Bio- International 50 Afikpo St P.O 
Box2149 PH 

084-332532   Iwingearth@hyperia.
com 

P 
209 Ohikhueme Clement 

Omoyemi 
Mr Fed. Min. Of Envir. 

Planning Research 
and Staistics 

Environment 
House Garki 
Abuja 

09-2342807 
off.  2342294 
Red 

  fmenu@hyperia.com 

G 
210 Ojikutu Ibrahim Sales Marketing 

Supervisor 
Nigeria Electrical 
Development 
Company Ltd 

1 Adeyole Diyan 
Road Ikeja Lagos  

01- 4971914, 
4971961, 
964578 

01- 4971913   P 

211 Ojinnka Ojinnaka B.C Engineer NEPA         G 
212 Ojosu J.O. Engineer Energy commission 

of Nigeria 
Plot701C, Central 
Area PMB 358, 
Area 10 Garki 
Abuja 

09- 5234920   ecn@hyperia.com 
yemiojosu@hotmail.
com 

G 

213 Ojuola Oladikukpo Engineer Special Duties 
Department Ekiti  
State 

  030- 250235 030- 251500   G 

214 Okebugwu Adolphus MD Adolphus Holding 
Ltd 

  01- 4520294, 
4523337 

01- 4520294 Adolphus@linkserve
.co.ng 

P 

215 Okechukwu-
Ani 

Charlas Physicist & 
Energy Analyst 

  10, Okotie – 
Eboh Road Ikoyi 
- Lagos 

01- 2694973   charlesani@hotmail.
com 

P 

216 Okeke Stanley Secretary community 
Secretary 

Ugwaba Nike       
N 

217 Okeke Cajetan E Professor and 
Director 

National Centre for 
Energy R&D 

University of 
Nigeria Nsukka 

      
G 

218 Okene, Esq. Ejiro Chairman & CEO Sharukchi Energy 
Services 

Plot 110 Trans 
Amadi Industrial 
Layout PH 

090- 411960, 
090- 502439, 
084- 230860, 
231316 

084- 230860 shuakchi@yahoo.co
m 

P 

219 Okoronkwo Chijoke CEO Foresyte 
&Company Limited 

34, Lajiye Road 
Ogba Lagos 
State 

01- 4923591 01- 4923591 foresyte@hotmail.co
m 

P 

mailto:ecn@hyperia.com
mailto:ecn@hyperia.com
mailto:ecn@hyperia.com
mailto:Adolphus@linkserve.co.ng
mailto:Adolphus@linkserve.co.ng
mailto:charlesani@hotmail.com
mailto:charlesani@hotmail.com
mailto:shuakchi@yahoo.com
mailto:shuakchi@yahoo.com
mailto:foresyte@hotmail.com
mailto:foresyte@hotmail.com
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220 Okorundu Anthony Engineer ABB Nigeria Ltd Total House, plot 
247 Herbert 
Maculay way 
Abuja 

09- 2340520 09- 2340047   P 

221 Okwoeze Mathias Uzo Engineer Ebonyi State Rural 
Electrification 
Board 

22 Afikpo Road 
PMB 081 
Abakaliki Ebonyi 
State 

043- 20397     G 

222 Okwuolisa Rapheal Engineer W. Ibe &Bros Nig. 
Ltd 

  042- 259084, 
257827 

042- 259084   P 

223 Oladipo Obanewa PES Fed. Min. of 
Enivronment 

PMB 265 Garki Abuja 09-2342807 dobanewa@hotmail.
com G 

224 Olagbaju Sammy O. Executive 
Chairman 

Marius Ltd 15 Adeyemo 
Alakija Street P.O 
Box 70956 VI 
Lagos 

01- 2615749, 
01- 6210787 

01- 2690507   P 

225 Olaleke Awosika   World Enviromental 
Systems 

Plot 9 Ladipo 
Oluwale Avenue 
off Adeniyi Jones 
Ikeja Lagos 

01- 4930243   lekeawosika@usa.ne
t 

P 

226 Olaleke Adedayo Project Manager Ondo state Rural 
Electrification 
Project 

23 Alagbaka 
Akure 

039-510230     

G 
227 Olalemi  Engr J.A Engineer NEPA Rural 

Electrification 
Department 

      

G 
228 Olaniyan Hakeem Engineer R&B Lotus No 17 Abassan 

Street Ibadan 
02-2310646 02-2310646 lotus@infoweb.abs.

net p 
229 Olapade Olppade F. N. 

A 
Engineer Federal Ministry of 

Power & Steel 
Fed. Sec 
complex 

      G 

mailto:lekeawosika@usa.net
mailto:lekeawosika@usa.net
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230 Olayiwola Agoro Scientific Officer Federal Ministry of 
Science and 
Technology 

Federal 
Secretatriat 
complex Maitama 
Abuja 

09- 2348675   layiagoro@hotmail.c
om 

G 

231 Oli Basil Professor Department of 
Physics, Nnamdi 
Azikiwe University 
Awka 

Unizik PMB 5025 
Awka , Anambra 
State 

048- 550281     U 

232 Olotu Engr. Remi Managing 
Director 

R & B Lotus Limited 17 Hassan street, 
Off Imalafalafia, 
Oke Ado, Ibadan 

02- 2310646, 
09- 3148450 

  lotus@inforweb.abs.
net 

P 

233 Olowo Olowo M.B Engineer Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

234 Olowofila Bayo General Manager Ekiti State 
Electricity Board 

PMB5389 Govt 
House way Ado 
Ekiti 

030- 251500   Sum-
up@intracom.net.ng 

G 

235 Olubunmi  Fayokun Partner Aluko & Oyebode 35 Moloney 
Street Lagos, 
Nigeria 

01- 
2632378,2600
080-4 

  bfayokun@aluko-
oyebode.com 

P 
236 Olubunmi  Fayokun Partner Aluko & Oyebode 35Moloney Street 

Lagos 
01-2600080-4 01-2647505 bfayokun@aluko-

oyebode.com P 
237 Olugbeunga Olaunkan Photo Jornalist Vangard Area 3 Block 4 

flat 3g Garki 
Abuja 

09-2340250 09-2342704 vanbuja@linkserve.c
om.ng 

M 
238 Olukeye Jide MD_CEO Nicob const Nig Ltd 45 Oguntona 

Crescent 
Gbalada Phase 1  

3422671   elshamah@inforweb
.abs.net 

P 

mailto:layiagoro@hotmail.com
mailto:layiagoro@hotmail.com
mailto:lotus@inforweb.abs.net
mailto:lotus@inforweb.abs.net
mailto:Sum-up@intracom.net.ng
mailto:Sum-up@intracom.net.ng
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239 Oluwole Abiodun Professor Seems Nig. Ltd 23B Ixora Drive 
MKO Abiola 
Gardens Alausa, 
Ikeja Lagos 

01- 7749113   progress@alpha.link
serve.com 

P 

240 Omirinde Bashiru A GM Best and Crompton 
Nig Ltd 

141 Taslim Elias 
Close 

VI Lagos     
P 

241 Omotosho Gbemiga 
Olatunde 

Financial  
Director 

National 
Association of 
science and 
Technology 
(NASTES) NGO 

Univ. of Calabar 
HQ Federal 
Polytechnic offa 
chapter Kwara 
State 

      N 

242 Oni Oni C.A Head of Dept  Federal Ministry of 
Power & Steel 

Fed Sec complex       
G 

243 Oni Olaniji. O PRO Agape foundation 
for liteacy and 
Rural Development 

Angel House Plot 
1345 Adeoola 
Hopewell Street 
V.I Lagos 

01-2616794. 
2600511 

01-2600571 Osineye 
Olumide@yahoo.co
m 

P 
244 Onuoha Dr. Nwankire Managing 

Director/Chief 
Executive 

Wanson 
International (Nig) 
Ltd 

P O Box 2049  083- 232707, 
233496 

  omako@beta.linkser
ve.com 

P 

245 Onwuukwu Prince Ike Chief Operating 
Officer 

Anion Unlimited Bende Abia State 09- 4132308 09- 4132309 Anion92@Yahoo.co
m 

P 

246 Onya Rahila E. Enterprise 
Officer 11 

BPE (Power sector 
reform unit) 

Maitama 09- 4134673   bpegen@hotmail.co
m 

P 

247 Onyegbutulem Alphonse   Federal Ministry of 
Commerce 

PMB 88 Garki 
Abuja FCT 

09-
2341491/130 

  Aonyebutulem@hot
mail.com 
Aonyebututulem200
0@yahoo.com 

G 

mailto:progress@alpha.linkserve.com
mailto:progress@alpha.linkserve.com
mailto:omako@beta.linkserve.com
mailto:omako@beta.linkserve.com
mailto:Anion92@Yahoo.com
mailto:Anion92@Yahoo.com
mailto:bpegen@hotmail.com
mailto:bpegen@hotmail.com
mailto:Aonyebutulem@hotmail.com
mailto:Aonyebutulem@hotmail.com
mailto:Aonyebutulem@hotmail.com
mailto:Aonyebutulem@hotmail.com
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248 Onyejeli Dr. Agustine President ICCD ICCD Corporate 
Affairs RC 12854 

171 Tennant 
Road Aba, Abia 
State 

082-234717 082- 234717 suze@phca.linkserv
e.com 

P 

249 Onyekwena Eric Director Jayrics Nig Ltd Plot 345 LOC 
Crescent Wuse 2 
Abuja 

09- 5230876 09-5237451   P 

250 O'odo O'odo S Mr Federal Ministry of 
Power & Steel 

Fedsec complex       
G 

251 Oreagba M.A MD Biswal Technical co 
Ltd 

5 Akinhanmi 
Street Surulere 
Lagos 

      

P 
252 Orekoya Orekoya K Engineer Federal Ministry of 

Power & Steel 
Fed. Sec 
Complex 

      
G 

253 Oriascopie  Timothy project 
Supervisor 

Batimus (BV) Nig. 
Ltd 

Plot 5238, suit 
A202 2nd floor 
Erisco Bonpet 
plaza 

5238071   serfiva@Yahoo.com 

P 
254 Orji Gidon F.P.O Nigerian Youth 

Environmental 
Network 

65 Zik Avenue 
Enugu 

      

N 
255 Orkula Shaaliee Correspondent The Voice 

Newspapers 
5 Monbassa 
Street Wuse zone 
5 

09-5235119     

  
256 Orusa Ejo H.A MD R'USA Limited No 4  Nzimiro St 

Amadi Flats GRA 
PH 

  084-239367 Phs@phca.linkserve
.com 

  
257 Osara Sylvester President/Chief 

Executive 
Ebakole Nig Ltd 37Multalla 

Mohammed way 
Benin P.O Box 
6767 

052- 254830 052- 250668   P 

mailto:suze@phca.linkserve.com
mailto:suze@phca.linkserve.com
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258 Osunseyi Engr. Kehinde Senior 
Consultant 
Engineer 

KenBoos Ventures 1 Rumuchukwu 
Lane off Orazi 
Road, Ebony 
Hospital 
Rumuokwuta, 
Rumola Town 

084- 230126, 
230059 

  kenboos@yahoo.co
m 

P 

259 Otokolo Willie-Dan Chairman/MD Associate 
Management 
Consulting 

Plot 11 station 
Road Town Port 
Harcourt 

084- 236999, 
237539 

  amc@ph.nipost.com
.ng 

P 

260 Otuchikere Chika Head Editorial Imperial Magazine 
Associates 

Eket House Area 
8 Garki 

2349552   Imperialmag@yahoo
.com M 

261 Owogomi Olaniyi Elecrical 
Engineer 

Shell Petroleum Co 
Ltd 

PSW-MTC, SPDC 
LTD P. O BOX 
230 Warri 

053- 254193 
ext 43247 

053- 250002 Niyi.K.Owoyomi@sp
dc.shell.com 

P 

262 Owolabi Rasheed Femi Marketing Officer Faaro & Associate C 22 Cantonment 
Street 

058-221933     

  
263 Owolabi Sunday Engineer FMP&S Fed Sec Complex 09-5239028   Owolabisunday@hot

mail.com G 
264 Oyedane Moses Kayode Press Officer M.G Cable T.V 

Abuja 
Wuse zone 1  5231157 523223   

M 
265 Oyelade Oyelade O Engineer NEPA         G 
266 Oyeneye Oyeneye Engineer Power Department FMP&S       G 
267 Oyibo Godwin Auditor 2 Office of the 

Auditor General for 
the Federation 

Projects Fed. Sec  
Complex Abuja 

09- 5234020     

G 
268 Oywole O. MD/Engineer Lisel Ltd P.O Box1010 

Yaba Lagos 
01- 2631062   Liselltd@excite.com P 

269 Pamah Pamah S Mr Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

270 Peter  Davis Mr Keylink Abuja         
271 Popoola Popoola Engineer Federal Ministry of 

Power & Steel 
Fed sec complex       

G 

mailto:kenboos@yahoo.com
mailto:kenboos@yahoo.com
mailto:amc@ph.nipost.com.ng
mailto:amc@ph.nipost.com.ng
mailto:Niyi.K.Owoyomi@spdc.shell.com
mailto:Niyi.K.Owoyomi@spdc.shell.com
mailto:Liselltd@excite.com
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272 Prasad F.I.E. Prof. Rajendra Project Director Incar Nig. PLC 10 Ijora 
Causeway, Ijora 
Lagos 

01- 5835497, 
5834212 
Res01- 
610441 

01- 2691784 incar@inforweb.abs.
net 

P 

273 Richards Tunde Executive 
Director 

Integrated 
Marketing 
Communication 
Limited 

12, Oba Akran 
Avenue, Ikeja, 
Lagos 

01- 4935089     P 

274 Rindap Rindap Y   Federal Ministry of 
Environments 
Abuja 

        

G 
275 Said A.O. Engineer/Director Lisel Ltd Lagos 01- 2631062   Liselltd@excite.com P 

276 Saka Bayo MD Baysak (Nigeria) 
Ltd 

Herbert Maculay 
Street, St Agenes 
- Yaba 

01- 4924846, 
4966637 & 
4920788 

01- 4971913   P 

277 Saleeman sulaiman Engineer Jayoda Engineering 1232 Bishop 
Oluwole Street VI 
lagos 

01-2883046     

P 
278 Salihu H.K Reporter NTA News Area 11 Garki Abuja     M 
279 Saliom Saliom O 

Kassim 
Mr Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
280 Sambo Sambo S Engineer Federal Ministry of 

Power & Steel 
Fed Sec complex       

G 
281 Sanghvi Arun   The World Bank 1818 H Street 

NW, Washington 
DC 20433 USA 

    asanghvi@worldban
k.org 

O 

282 Sanusi Saeed Photographer The Anchor Plot 770 Ikot 
Ekpene 

2347520     
M 

mailto:incar@inforweb.abs.net
mailto:incar@inforweb.abs.net
mailto:Liselltd@excite.com
mailto:asanghvi@worldbank.org
mailto:asanghvi@worldbank.org
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283 Segun Abayomi CEO Bulberrys 
Engineers and 
Contractors Lagos 

13 Oweh Street 
Fadeyi Yaba P. O 
Box 71648 VI 
Lagos 

01- 4704125, 
01-866408 

  bulberrys@hyperia.n
et 

P 

284 Sheyin Ephraims   NAN Central Area 
Abuja 

09-2341189 09-2343619   
M 

285 Shiyanbola Samson (Engr) Principal Engr Fed. Min. of works 
and Housing 

HQ Mabuchi 
Abuja 

    shianbolajr@hotmail
.com G 

286 Shobo Gbenga Senior Manager MBC International 
Bank Ltd 

16 Keffi Street, 
S.W Ikoyi Lagos 

01- 2690261-
70 

01-2690767 vigbin@mbc-
nig.com 

P 

287 Sobowale  Sobowale Head of Dept Federal Ministry of 
Power & Steel 

Fed sec complex       
G 

288 Sokopo Isaac Coporate 
Consultant 

Eskom         
N 

289 Sowho Chief Fred Executive 
Director 

San Jose Int. 
Company Ltd 

38 Airport Road 
Effurun Warri 

053- 254035, 
341600 

053- 254642 fresowho@yahoo.co
m 

P 

290 Stephen Robert   ESKOM         P 
291 Stokes Harry Vice President Strokes Consulting 22 Mummasburg 

Street, 
Gettysburg, PA 
17325 USA 

1 717-334-
5594/ +941-
775-3439 

  hstokes@blazenet.n
et 

P 

292 Sumalia Ibrahim A. Photo jornalist The punch 
Newspapers 

Abuja 09- 3141752 09-3141751   
M 

293 Suraju Olanrewaju Director of 
Projects 

Moshood Abiola 
Vanguard for 
Democracy 

9 Bayo Sodipo 
Street off 
Afisman Drive 
Anifowose, Ikeja, 
Lagos 

01- 4978167   Larry371@hotmail.c
om 

N 

294 Tairu Bello Mr Ahmadu Bello 
University Zaria 

Dept of 
economics ABU 
Zaria 

062- 550744   tairu@abuja.nipost.c
o.ng 

  

mailto:bulberrys@hyperia.net
mailto:bulberrys@hyperia.net
mailto:vigbin@mbc-nig.com
mailto:vigbin@mbc-nig.com
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295 Tamarauture Evah James Prince Egrangbene 
Community, Burutu 
LGA Delta State 

Fed. Min. of Edu. 
Finance and 
supply Dept. 
Acc. Div. 

09-5239094     G 

296 Toluhi Micheal President Abadata Nig. Ltd 99 Oyo Street 
Area 2 Garki 
Abuja 

09-2347768 09-2347769 abcabu@hotmail.co
m 

P 
297 Tomlinson Mark Country Director The World Bank, 

Abuja 
        D 

298 Tulewo LT Engr Hon. High 
commissioner 

MOW&H Makurdi         
  

299 Tunde Tunde Executive 
Director 

Integrated 
Marketing 
Communication Ltd 

12, Oba Akran 
Avenue 

01- 4935089     P 

300 Uche Igwe Project Dev. 
Officer 

Nigeria Youth 
Environmental 
Network 

      youthadvocate@atel
o.com 

N 

301 Uchenna Arisukwu   Raw Materials 
Research and 
Development 
Council (RMRDC) 
Fed. Min. Science 
and Technology 

Plot 427 Aguiyi 
Ironsi Street 
Maitama PMB 
232Garki Abuja 

09-4137416-
17, 4136035, 
4133545 ext 
1146 

09- 4136034 nstdb@.mdc.nig.co
m 

G 

302 Ude Ude S.O Engineer NEPA         G 
303 Udenwa Stella Energy Reporter Post Publishing 

Company 
  01- 5453351-2 01- 5453436 postexpress@nova.

net.com 
M 

304 Udo Archibong Principal 
Manager 

NEPA Rural 
electrification 

NEPA Rural 
Electrification 
Abuja 

      

  
305 Udoh E Perm Sec Federal Ministry of 

Power and steel 
  5238324     

  

mailto:youthadvocate@atelo.com
mailto:youthadvocate@atelo.com
mailto:nstdb@.mdc.nig.com
mailto:nstdb@.mdc.nig.com
mailto:postexpress@nova.net.com
mailto:postexpress@nova.net.com
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306 Udoson Charlas W   Tonny-Megas 
Consultant 
Management 

Suit 81 Shopping 
Complex garki 
Abuja 

09-2343760   charlasudoson@yah
oo.com 

P 
307 Ugadu Silas N  General Manager Ebonyi Stae Rural 

Electrification 
Board 

22 Afikpo Road 
Abakiliki 

043-21432     

G 
308 Ugolor Rev. David President African Network for 

Environment and 
Economic Justice 

No 123 First east 
Circular Road, 
Benin City 

052- 258748 052- 255053 Aneej2000@yahoo.c
o.uk 

N 

309 Uket Ofem Corespondent Cross Rivers 
Newspaper 
corporation 

CRS Government 
lodge Asokoro 

09-3147053 09- 3147053   

M 
310 Uko Dr. Charles Technical 

Assistant to 
Executive 
Director 

NDDC 6A Olumeri 
Street  

084- 572467   charlasuko@yahoo.
com 

G 

311 Umar Abubakar Dr Energy 
Commission of 
Nigeria 

Plot701c Central 
Area Abuja 

5234920 5234922 ecn@hyperia.com 

G 
312 Umar-Omale Peters   ThisDay 

Newspapers 
  09-234652. 

2342938 
    

M 
313 Unisa Ibrahim A.   Human Right 

Activist 
Bz55 Abuja  
Road by Dan 
Musa saduana 
Crescent 

  062- 242290   N 

314 Usman D.B  Engineer Permanent Sec. 
Fed. Min. of Envir. 

Federal Sec 09-2342807   fmenu@hyperia.com 
G 

315 Uso Engr.  S.O. General Manager Edo State Rural 
Electrification 
Board 

5,11 Omo- 
Osagie Avenue 
GRA, Benin City 

052- 259079 052- 257701   G 

mailto:Aneej2000@yahoo.co.uk
mailto:Aneej2000@yahoo.co.uk
mailto:charlasuko@yahoo.com
mailto:charlasuko@yahoo.com
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316 Uso Samson 
Osayagbon 

General Manager Edo State Rural 
Electrification 
Board 

Block 5, Omo 
Osagie Avenue, 
GRA Benin City 

052-253321     P 

317 Uwanaka Rommy Press Officer Champion 
Newspapers 

Flat 4 Block 3 
Area 3 Garki 

09-2349831     
M 

318 Uzu M.O Engr.  Dr Ministry for Rural 
Development 
Ebonyi State 

        

G 
319 Wale Elekolusi Photo Feature 

Assistant Editor 
Policy Magazine 433 Lobito 

Crescent Wuse 2 
Abuja 

09- 4132457 09- 
4132457, 
4134847 

  N 

320 Waziri B.A Mallam Federal Ministry of 
Environment 

Federal 
Secretariat Perm 
Sec Office 

09-2342807   fmenu@hyperia.com 

G 
321 Wolfgang Pfeiffer Conuntry 

Manager Nigeria 
Area Brown Boveri 
Ltd 

46 Industrial 
Avenue Ilupeju 
Lagos 

      

N 
322 Young Peters National 

Coordinator  
International Centre 
for Cooperation and 
Development 
(ICCD) 

11 Bassey Duke 
Street, Calaba, 
Cross River 
Sttate 

087- 235866, 
231580 

087- 235866 SPAARC@unical.an
pa.net.ng 

G 

323 Yusuf Haroun Director Jayrics Nig Ltd Plot 345 loc 
crescent Wuse 2 
Abuja 

09-5230876 09-523741 hyussuf@yahoo.co
m 

P 
324 Yusufu Yusufu A.S Head of dept Federal Ministry of 

Power & Steel 
Fed sec complex       

G 
325 Yuwa Emmanuel 

(Engr) 
Executive 
Director 

Benue Rural 
Development 
Agency 

Governor's office 
Makurdi Benue 
State 

      

G 
 

mailto:SPAARC@unical.anpa.net.ng
mailto:SPAARC@unical.anpa.net.ng
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	Lesson 1: Rural Electrification needs a supporting Framework and a strong Champion to drive it!
	Rural electrification is not an attractive business area: it requires hard work, while low consumer ability to pay makes it hard to get big sales and high rates of return.  Therefore, although it may sound banal, rural electrification companies (RECs) need a proper supporting framework if they are to thrive: they need a proper legal and regulatory framework for their business activity and they need access to finance, to operation know-how and to market information.
	When it comes to the design of the supporting framework, there are no rural electrification (RE) models to be copied, only RE models to be inspired from.  Different forms of organisation can make positive contributions: state owned companies, municipal companies, cooperatives, private “large utilities”, private small operators.  Many different technologies have a role.  As policy maker, therefore, you must avoid to become victim of your own rhetoric, restricting your choice: “only cooperatives can satisfy social objectives, “private companies are more efficient”, “people cannot pay”.  
	One general lesson is that RE needs a strong Political and Institutional Champion to succeed.  There are no examples in the developing world of substantial progress in rural electrification without (i) a determined political objective for achieving it and (ii) a specialised institution given the mandate to achieve it.  Policy makers must fix ambitious, but realistic quantitative targets for RE and assign institutional responsibility for achieving these.  
	The institutional champion can be the national power company (Côte d'Ivoire), a specialised national rural electrification company (Thailand), a national rural electrification authority providing financial and technical support to specialised RECs organised as cooperatives (Bangladesh and Philippines), a national planning authority designing and implementing a RE-program (Chile), or a rural electrification agency providing general support to RECs and solar system providers (Panama).
	In the rest of this paper we shall take a look at the lessons learned about the four pillars of the supporting framework, starting with regulation.
	Lesson 2: Integrate Rural Electrification Needs into the overall Power Sector Reform Package
	The art of regulation - of which the targeted industry and ownership structure is one element - concerns the achievement of three objectives: 
	 to promote efficiency in the regulated utilities;
	 to strike an appropriate balance between the competing interests of the stakeholders in the industry (management, owners, workers, customers, suppliers, the state),
	 to promote expansion to reach "universal coverage of the target population".1 
	The classical paradigm for the ideal structure of the power industry and its regulation put emphasis on the “strategic” importance of the power industry as a provider of a basic infrastructure for the development of the national industry and for consumer welfare. The vertically integrated monopoly was seen as the ideal industry structure due to the economies of scale2 and of scope3 in the power industry; and due to its “public service” characteristics public ownership was seen as the ideal ownership structure in many countries. This paradigm prevailed world-wide from the late 1920s to the mid-1980s; and was successful: tariffs went down due to the realization of economies of scale and of scope and all citizens in the developed countries were connected to the public grid. 
	The success of the paradigm in the end undermined its continued usefulness.  The industrialized countries have the power infrastructure they need and the demand for power no longer grows as fast as in the past. The national grids have become interconnected across the borders in large regional networks thereby improving the security of supply of the individual nets. With this development, electricity as such is as important as ever, but the power utility industry has lost its strategic industry aspect: electricity has become a commodity that can be traded like any other commodity. 
	The new paradigm for power sector structure puts emphasis on treating the power industry like any other industry.  The third objective, the public service function of ensuring universal access is no longer an issue.  The new paradigm focuses on the first, underlining the use of competition as a tool to promote the productive4  and allocative5  efficiency in an industry, which was formerly monopolistic and characterized by X-inefficiency6.  The second objective of striking a balance between stakeholder interests has character of a boundary condition.
	The new paradigm has been successful in achieving cost savings and stirring up the commercial consciousness of the power industry.  Yet, when it comes to the transfer of key concepts of the new regulatory model to developing countries, one should note that power sector liberalization was introduced after rural electrification was finished, the goal of universal access had been achieved, and direct social payment transfers to low-income households had eliminated "low ability to pay" problems.  The question must be posed whether the continued importance of the third regulatory objective in developing countries invalidates the cost-benefit effectiveness of some of the measures that are part of the reform package in industrialised countries.  For example: To what extent does the introduction of third party access reduce the interest of distribution companies in expanding the grid into rural areas? Or, if you separate supply from distribution, what interests do suppliers have in supplying low-income consumers, when any "cherry-picking" supplier can beat them completely out of the lucrative market composed of consumers consuming "4000 kWh and above per year"?
	Old Regulatory Paradigm:
	(REtop-down concession school of thought: “to reduce transaction costs for setting up and training local operations, professionalize service delivery by bringing in RESCOs, Regional Energy Service Provider"and/or give rural electrification concessions to two or more professional utilities")
	Electricity is a strategic good and the power industry is a strategic industry (basic economic infrastructure, security of supply)
	Economies of scope favour vertical integration
	Economies of scale favour monopolies
	Nature of technology (avoidance of non-productive duplication) fevers monopolies
	New Regulatory Paradigm:
	(REbottom-up entrepreneurial school of thought: “let 1000 ideas and initiatives flourish”.)
	Since the grid has reached"all"the population, investments in electricity are no longer strategic, electricity is a commodity
	Competition promotes productive and allocative efficiency, and can, in addition, also provide security of supply.
	Typically, in "policy reform papers" prepared in developing countries, these issues are either not addressed or inadequately.  Despite its political importance, rural electrification is treated not as an integrated element of the reform package, but as an add-on.  Efficiency objectives are discussed without reference to rural electrification; then later, in a short rural electrification chapter, specific reform measures to promote rural electrification are listed.  Otherwise, the reform discussion could just as well refer to a power system in a developed economy.  
	The emphasis reflects the urban-developed country experience bias of consultants who assisted in developing the first drafts on which the policy papers are based and the severity of the financial and service level situation in the established power system.  ESC, the national distribution company in Uganda, for example, had in 1999/2000 system losses of 27%, and a 34% non-payment rate on billed invoices.  A reasonably efficient, professionally managed private utility would reduce this to 11% and 1% respectively; representing efficiency improvements of US$150 million per year.  This figure is higher than the total value of Ghana's investment in rural electrification during the 1980s and 1990s. On top must be added the huge losses imposed on the national economy because commercial and household consumers invest in stand-alone generators for back-up during power cuts.  The pre-occupation with getting the established system made more efficient, therefore, is understandable.  The national economic benefits of solving the inefficiency problems are huge. In addition, if the cost savings were used to finance rural electrification, this could be achieved within 20 years without any increase in the average tariff presently asked for by the utilities.
	Lesson 3: Combine achievement of economies of scale and of scope with promotion of competition as an instrument to further micro-economic efficiency
	The market forces in terms of economies of scale and of scope, which shaped the old paradigm, do not disappear with the adoption of the new.  They are real and remain valid: in all restructured industries, market liberalization has been accompanied by a strong trend towards horizontal and vertical mergers.  It can be claimed that reforms were successful because they managed to reconcile the "old paradigm micro-economics" with the "new paradigm micro-economics".  Success with power sector reform in the developing world and with rural electrification will depend on the ability to simultaneously promote scale economies and competitive, individual entrepreneurship.  The need for this is illustrated by the figure below. 
	The chart shows the situation of a national - or regional - power supply monopoly.  The concession holder owns and operates the national (regional) transmission system and the distribution grids connected to it, as well as a few isolated grids servicing major regional towns.  The utility has plans to extend the interconnected grid and to build another regional grid to connect the distribution systems of some of the major regional towns.  From there further rural electrification is planned.  Within a couple of decades or so the whole country (region) will be electrified in this way.  In the meantime, however, development does not stand still in unserved areas: people in strong (commercial or luxury) need of electricity will make sure they get by investing in generators.  Spontaneous electrification projects will jump up (the stars shown in the chart; these investors can sell electricity to surrounding houses.  In some countries, regulation works against such projects; in principle, they are illegal going against the monopoly concession for supply.  Instead, such projects should be actively promoted through appropriate regulation and institutional support. 
	The relative emphasis on the specific virtues of one rather than the other paradigm has, also in rural electrification led to two basic schools of thought for the most efficient organization of rural electrification.  The top-down concession school of thought insists on the great advantage of the economies of scale and scope: “to reduce transaction costs for setting up and training local operations, professionalize service delivery by bringing in RESCOs” (Regional Energy Service Provider) and/or a large regional utility with an area concession and rural electrification targets."  It insists that it is too difficult and intermediation intensive to develop rural electrification based on a myriad of local initiatives.  The replication factor is too low - in a area you have to start all over again mobilising and training local communities and entrepreneurs.  The bottom-up entrepreneurial school of thought, instead, insists that because rural electrification is very locally defined and dispersed, it is better to rely on a maximum of local initiatives to accelerate rural electrification: “let 1000 ideas and initiatives flourish”. 
	Paradigms for Organisation of Rural Electrification
	Obviously, the ideal would be to combine the virtues of both.  The combination of the advantages of economies of scale with the development of local entrepreneurship has been achieved to a limited degree in different countries.  Thailand, for example, opted for the single national rural electrification company model, where rural electrification proceeded according to rational selection from a rural electrification master plan.  Local initiatives where only accommodated to the extent that municipalities could jump the queue if they put up a higher share of local co-financing.  In the Philippines, rural electrification was entrusted to 114 RECs organized as cooperatives, who each held an area concession.  The problem is that although most RECs were set up in 1972, there are still about 20% of the rural communities left to electrify.  The concession, in the meantime, prevents them from setting up a local mini-grid company.  The Chilean electric code does not allow concessions for a distinct geographical service territory; however, until the launching of the national rural electrification program in 1995, entrepreneurs in unserved communities had no access to investment subsidies to facilitate the financing of their investments. 
	Lesson 4: De-Humanise Regulation
	Regulation should provide a supporting framework for commercial activity, not be an obstacle.  This requires that the "human factor" is taken out of regulation to a maximum extent: regulation must be rule based.  The human factor enters at two levels in regulation.
	The first is political interference in regulatory decision taking. The “political willingness to charge” tariffs is lower than the “consumer willingness to pay” tariffs, a factor that tempts politicians to keep tariffs below the cost of supply.  Political tariff setting is the largest causal factor for the huge economic losses imposed on national economies by large system losses, power shortages and arrears in consumer payment of invoices. Internationally one can note that if the average tariff is around 50% of the cost of supply, system losses will be 22% +/- 3%; if the average tariff is at least 100% of the cost of supply, system losses will be 11% +/-3%. An additional impact for rural electrification is lack of funds for expanding the grid.  Therefore, political intervention in tariff setting should be limited by all means.
	Micro-Economic Ideology / Theory for Organisation of Rural Electrification
	Top-down concession school of thought: promote economies of scale and scope to get results
	Bottoms-up entrepreneurial school of thought: flourishing of ideas and local initiative get results
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	One urban, one RE-utility
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	Local cooperatives
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	RESCO (grid + stand alone supply)
	Small entrepreneur owned RECs
	Small entrepreneur owned RECs + RESCOs (grid + supply of solar PV systems for stand alone application)
	Mixed private + municipal + community owned systems
	The second is the possibility of regulators to extract personal economic gain for administration of requests (corruption).  This must be minimized by appropriate target setting for the speed of administering requests and monitoring of the efficiency of regulatory administration.
	Lesson 5: Define your Electrification Target
	Countries have different definitions of rural (or national) electrification rates.  It can be either:
	 the percentage of connected households  (connection rate)
	 the percentage of electrified communities
	 the percentage of national households that live in electrified service areas (electrification coverage) 
	It is easier and less costly in terms of investment to go for a 100% connection rate in one town, than to reach a 20% connection rate in five towns.  Yet, for each town you electrify, you need higher subsidies, and since subsidies are a scarce good, you reduce the number of projects you can implement.  Progress in regional coverage is slowed down, which creates political tension.  The maximization of the connection rate, therefore, should not be the primary quantitative target for rural electrification.  It is better for the short to medium term to go for maximum electrification coverage.  Once that is achieved or close to being achieved the next target will be electrification deepening, to target maximum connection rates in the service areas.  In this way, you start to cover the local power demand that provides most economic and social benefits: the productive demand from commerce and rural industry as well as the social productive demand from hospitals, schools, public lighting and administration with most 
	Lesson 6: If you want to promote maximum "spontaneous" Project Development, let Tariffs vary according to local Cost of Supply
	Local private initiatives will not develop unless entrepreneurs can cover their costs.  In theory, one can design a scheme for a national tariff regime with independent RECs, under which a cost-equalization fund transfers revenues from the below average cost of supply to the above average cost of supply.  But such a scheme has great disadvantages in terms of incentives to reduce costs and in terms of increased regulatory complexity.  A much simpler and more efficient regime can be devised, which focuses on the reduction of cost differences between the highest and the lowest tariffs.  For example, by insisting that the difference between the highest and the lowest average consumer tariff (or, alternatively, lifeline tariff) should not be higher than 25-30%.  Imposing a rural electrification charge on “urban” consumption, increases the average urban tariffs and decreases the average rural tariffs through the financing of investment subsidies for rural electrification projects.
	The scheme must be able to take regional equity into account.  Some regions are poorer than others; and often the most serious poverty is found in the same areas, where the cost of electrification is the highest due to low consumer density and large distances from the nearest grid or major road.  The fact that ethnic groups can be regionally focused adds an ethnic dimension to the social problem of catering for the needs of the poorer communities. Regional equity can be promoted by introducing two or three different investment subsidy rate schedules, where higher subsidy rates are given to projects located in disadvantaged regions.
	Lesson 7: Subsidies have a triple Role in promoting Rural Electrification
	The provision of investment subsidies to rural electrification projects reduces the average tariff in a project and, therefore increases the connection rate in the service area.  The impact on the connection rate is maximized if - as a condition for receiving subsidies - investors are asked to make efforts to use the financial value of the investment subsidy to reduce the tariffs and connection charges for lifeline consumers.  That is, high-consuming households and businesses should pay tariffs which equal the cost of supply without subsidies.  
	The second - and maybe even more important function of investment subsidies - is to facilitate “financial closure”: to get the needed project finance package (equity + loans + subsidies + consumer contributions) in place.  For a given cost of investment, the investment subsidy reduces both the needed level of equity contribution as well as the needed level of debt finance to be raised.  Since both represent obstacles for the implementation of projects, more rural electrification projects are done.
	The third function is the possibility to impose service quality standards and tariff regulation on small RESCOs.  Solar home system vendors, for example, can be asked to fulfill given quality standards for their marketed systems and maintenance service as a qualification to receive subsidies.  In small isolated grid projects, standards can be introduced that although they lead to increased upfront cost of investment, have a lower life-cycle cost due to reduced maintenance and operation cost.  
	Lesson 8: Do not channel Subsidies and Loans through the same Financing Institution. 
	Investors in RE projects require subsidies and debt finance.  Since the financial intermediation for rural investment projects is weak in almost all developing countries, the temptation is great to set up a specialized institution, that channels loans as well as subsidies to project promoters.  International experience strongly advises against it.  If a financial intermediary is asked to offer (i) subsidised loans or direct investment subsidies for specific purposes, such as RE and (ii) normal commercial loans to its rural consumers, it will inevitably charge arrears in repayment on loans and high rates of defaults on loans from consumers.  That for example was the experience of NEA, the National Electrification Authority in the Philippines, which provides subsidies and loans to rural electricity cooperatives.  One reason is that the financial institution develops a split personality: administrators do not know when "to play Santa Claus handing out free goodies" and when "to play hardnosed bankers that take a hard look at the financial viability of the investment and the credit worthiness of the loan recipient".  The other is the impact on the willingness of loan recipients to repay their loans: they look at the institution as Santa Claus rather than as a banker. 
	It is therefore strongly recommended that a clear division of labor is established between a Rural Electrification Fund (REF) as the sole provider of subsidies and the banking sector, as the provider of loan financing.  
	Lesson 9: De-Humanize Subsidy Administration and Allocation in the REF
	Similar to the organization of regulation, the "human factor" must a maximum extent be taken out of regulation to: regulation must be rule based.  The human factor enters at two levels in regulation.
	One is political dictating of funding decisions, which lead to non-optimal allocation of resources.  The gradual expansion of rural electrification should proceed taking the lowest cost (per serviced household) projects first in order to electrify as many communities and households as possible within a given year.  Yet, “high cost” individual communities will demand electrification as a right. This creates strong political pressure for giving high subsidies to specific community electrification projects.  It is essential that subsidy allocation and project selection decisions are rule bound, made on the basis of clear objective criteria.
	The other is corruption in the administration of funds.  The possibilities of fund administrators to extract economic favours for the processing of applications (corruption) must be minimized.  Their are institutional means for doing so - for example, separating the processing of applications for subsidies, from the approval of payment of subsidies.
	Lesson 10: Be comprehensive in Capacity Building and Training and leave the provision to professionals, which the private sector identifies with
	Training needs can be identified for four major groups. (i) Small RECs need training in all relevant operational issues, including organisation, billing and management.  (ii) Rural contractors (consultants, construction firms, repair and services) require training in low cost technologies for rural electrification and general training to increase supply and thus competition in rural consulting and construction services.  (iii) Financial intermediaries need training in the evaluation of rural electricity supply projects and in the evaluation of renewable energy projects.  (iv) Communities need to be sensitised about options, tariff levels and benefits of electricity.
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	Introduction
	Governments across Africa and around the world have embraced rural electrification as a way of helping to bring the benefits of modern energy to under-served regions.  Most of these rural energy efforts have focused on household electrification, whether via the utility grid, decentralized minigrids, or off-grid photovoltaic power systems.
	These rural electrification programs have reached fewer people in sub-Saharan African than in other regions, in part due to lower household ability to pay for consumptive services, lower population densities, higher access costs, and other factors.  Together, these constraints often make a household-only rural electrification program uneconomical.  Furthermore, even households that receive electrical service often have other pressing needs, like water supply, education, and employment that go unfulfilled.
	Modern energy is not valued for its own sake.  Rather, it is a tool that helps households, businesses and communities derive other valuable services.  Household lighting is only one of many desirable uses of energy.  Others may include cooking, water pumping, agricultural processing, cold storage, industrial activity, and the like.  However, not every energy application will be appropriate in a given community.  The important questions we must ask, then, are these: First, what are the priority services sought by rural end users?  And second, whose needs are to be taken into account, and who decides?
	Identifying Demand-Driven Energy Applications
	Rural end users can be aggregated into several distinct groups, among them: men and women, children and adults, households and businesses.  The activities of these groups differ greatly, and their high priority energy needs are diverse.  Winrock research in Mali, for example, showed that men and women both contribute to childbirth and childcare, but their energy needs differ.  Women need mechanical energy for water to bathe children, while men need thermal energy to collect and prepare traditional medicines.
	While both men and women have important and differing energy needs, perhaps the greatest users of traditional energy sources are women.  Rural women and girls spend hours each day gathering fuelwood and water, preparing meals, and growing and selling produce.  Their primary energy inputs for these activities are human labor and biomass (wood residue), the result being significant hardship and drudgery.
	In 2000, Winrock International – Kenya commissioned a gender focused energy analysis to determine the self-identified needs of rural women, men, farmers, and enterprises.  In order to better integrate energy services into other sectors, Winrock focused on the geographic regions of Kenya where our agriculture and women’s leadership teams were already active.  The analysis used a three-layered approach, reviewing other recent energy projects in the regions, conducting Participatory Rural Appraisals (PRAs) with small groups of women and men to identify their activities and priorities, and executing detailed energy demand surveys of large numbers of rural households, agriculture enterprises, fishery ventures, commercial enterprises and institutions.
	While some of the results were expected, others surprised the study team.  For example, the highest institutional energy sources in rural areas were biofuels (charcoal and firewood), followed by kerosene and diesel for the occasional generator.  In households, demand was greatest for improved wood cookstoves, followed by photovoltaics for lighting and television, solar thermal for water heating, and biogas for thermal energy.  Surprisingly, there was almost no demand for wind power systems, or for PV-powered communications technology (this despite strong donor interest in the latter).  Rural farmers expressed greatest demand for PV powered water pumps to help them expand the acreage under production, followed by improved large-scale cookstoves for boiling soybeans and millet prior to milling.
	It is important not to generalize excessively from the findings from our Kenya assessment.  The variety of responses and often surprising results highlight the need to engage energy end users in developing cross-sectoral interventions.
	Energy for Farmers and Entrepreneurs
	The potential opportunities for employing modern energy to enhance incomes and save laborfor farmers and small entrepreneurs are manifold.  By making farmers and entrepreneurs more efficient, and reducing their input costs, or increasing the value of their products, improved energy services can raise net local incomes and provide positive returns on the initial energy system investment.  Applications in the small entrepreneurial sector include, but are not limited to:
	 Market Centres & Stalls;
	 Shops, Stores, and Restaurants (Lights, Refrigerators, Air Conditioners, Radios);
	 Crop Production (High-Value Irrigation)/ Animal Watering;
	 Agricultural Processing and Storage (Grinding, Milling, Dairy Refrigeration); and
	Small Industry (Sewing, Welding, Carpentry)A
	However, energy alone will not make an enterprise economically viable.  Gerald Foley and other rural energy experts are among the first to caution that modern energy can only help farmers and entrepreneurs take advantage of market opportunities that either already exist or can be developed.  If these energy end users are not able to sell their products or get better prices than they did in the past, they will be unable to recoup their initial investment in the energy conversion system.  The more expensive the energy system, and the more expensive the source of financing, the greater must the financial returns be to justify the investment.
	Project planners and assistance organizations can help farmers and entrepreneurs justify their energy investments in two ways.  First, they can lower the cost of the initial investment by facilitating favorable lending terms, encouraging economies of scale to lower capital costs, and providing training and other technical assistance to accelerate the learning curve and avoid costly mistakes.  Second, project planners can help the end users identify new or improved markets for their products, or provide technical assistance to help improve product quality for increased competitiveness.
	Communities and their local NGO partners are often eager to ask for new technologies that will improve production. However, project planners must work closely with them to ensure that their stated needs can realistically be met with the available technology.  In Western Kenya, for example, Winrock was asked to facilitate a fishing community’s purchase of a solar-powered icemaker.  The women engaged in fish processing hoped that locally produced ice would preserve more of their catch at a lower cost than ice imported from the city on trucks, thereby both saving them money and increasing sales.  Upon closer evaluation, however, Winrock determined that the price fluctuations of imported ice could potentially undercut the long-term returns from a solar icemaker.  Instead, Winrock encouraged the community and it’s NGO partner to purchase insulated coolers to reduce the amount of imported ice needed to preserve the fish.
	Again, income generating and labour saving energy interventions are most likely to be successful under the following conditions:
	 Integration with other development programs;
	 Clearly established market for products;
	 Reasonable capital requirements, within reach of end-users; and
	 Relatively predictable return on investment (savings or income)
	Energy for Social Services
	Another important group of modern energy end users operate in the social sphere. Specifically, electricity and thermal power for lights, radio, television, telephones, and hot water can enhance the quality of life for teachers, nurses, and doctors in rural areas.  These social amenities can encourage service providers to establish residence in rural villagers, thereby enhancing the quality of life for the entire community.
	Schoolchildren and their families can also benefit directly from school electrification, but only with the appropriate end uses.  A Winrock International /Solar Electric Light Fund (SELF) project in South Africa helped to introduce training and valuable end uses to a PV-powered school in a poor community, and provides an insightful example.  As part of a donor-funded program, South Africa’s national utility installed PV arrays on over 1,000 schools across the country.  Many of the early systems were installed with little community consultation or assistance, and without any end uses except classroom lighting (although students only attended classes during the day).  Not surprisingly, many of these early systems were vandalised.  The local representative for Winrock and SELF trained the school administrator, teachers, and students in system operation, and helped them obtain computers, a cellular pay phone, and a wireless internet connection.  As the headmaster often states, the school used computers and information technology to access “the world’s largest library” – the internet.  Within three years, the school’s examination pass rates more than doubled, and exceeded the pass rates at far wealthier schools in urban areas.
	Modern energy at rural clinics provides valuable services to an even broader cross section of the community.  Electricity for lights and two-way radio enable maternity wards to perform nighttime deliveries, improve the effectiveness of operating theatres, and allow doctors and nurses to call for outside assistance in emergencies.  PV-powered vaccine refrigerators help to maintain the cold storage chain helping health practitioners prevent and treat a variety of diseases that might otherwise ravage local communities.  Hot water helps to improve sanitary conditions in rural clinics.
	Conclusion
	While the intense attention given to household electrification programs is laudable, it is important to remember that energy is not valuable by itself.  Rather, it is only useful when it facilitates other priority services and activities.  In nearly every case, it is rural community members themselves who are best suited to identify their own priorities.
	While households, farms and businesses, and schools and clinics can all benefit from improved access to modern energy services, their combined use in a community provide added synergies.  Increasing the concentration of systems in a given area generates economies of scale that can keep a maintenance technician employed, thereby improving the effectiveness of all of the systems.  Increased rural incomes from entrepreneurial and farm-based systems increases end users’ ability to pay for household lighting systems on an unsubsidized basis.  Likewise, the use of modern energy to service schools and clinics serves as a highly visible demonstration of these technologies, while increasing social acceptance and support.
	As repeatedly stressed in this paper, however, modern energy is not an automatic solution to the development challenges facing rural communities.  A participatory, demand driven approach is needed to ensure that intervention is responsive to local conditions, and reflects the differing energy needs of men and women.  Even then, energy is only one of several inputs needed to ensure success.  Farmers and entrepreneurs also need affordable financing, access to markets, technical assistance in producing their goods, and assistance in maintaining their equipment.  Schools and clinics also need assistance obtaining important end use appliances, mobilizing community members to support their enhanced activities, and maintenance assistance.
	These varied, but critical, inputs highlight the need for multi-sectoral project teams dedicated to the long-term well being of rural communities.  Winrock’s global team looks forward to working with all of you as Nigeria’s rural electrification program evolves.
	Introduction
	The main objectives of restructuring the National Electric Power Authority (NEPA) among others are to make it more efficient and responsive to customer demand in all areas of service delivery. A restructured NEPA distribution sector has more authority and responsibility to tackle the day-to-day problems associated with the distribution of electric power to the Nigerian institution and populace, with minimal involvement of the corporate head quarters.
	NEPA policy guidelines on rural electrification
	The main objectives of rural electrification programme are:
	 To increase agricultural productivity by means of adequate irrigation and easy mechanization;
	 To make the processing of agricultural product and preservation of primary crops easy;
	 To promote rural industries which will generally assist in raising the standard of living of the rural community and; and 
	 To reduce migration from rural to urban areas by making it possible to bring to the rural population, entertainment, enlightenment and communication facilities which constitute the main attractions to urban areas.
	It is for this reason that planning and implementing rural electrification programme on regular basis are objectives worth achieving.  In accomplishing these targets, close liaison should continue to be maintained between the authority, federal agencies, states, local communities and NGOs. This will ensure proper co-ordination of all rural electrification programmes throughout the country and ensure uniformity of standards especially in regard to network design, operating voltage and frequency of supply, materials and equipment specifications, quality of network construction to meet minimum safety requirements.
	Generally, the provision of electricity supply in a rural area is essentially for lighting loads rather than for commercial or industrial loads as in urban centers. It is not therefore usually financially viable in the first few years. However, once established, electricity supply acts as strong stimulus to commercial and industrial growth. If the national electric power authority were to operate strictly on economic basis, every electricity supply scheme funded by it should be able to earn a minimum rate of return to pay back the cost of investment on such a scheme within a period of 15 years. However, if the country is to rip benefits highlighted above, reasonable investments in the form of outright grants or very soft loans should be made annually by all tiers of governments in the federation to rural dwellers in order to ensure economically viable rural electrification schemes.
	 
	The potential role of NEPA in Grid Rural Electrification
	The Rural Electrification (RE) Sub-sector of NEPA has 22 years experience on setting guidelines on rural electrification, and represents the authority on issues related to rural electrification. The sub-sector takes over completed distribution networks in rural and semi-urban areas for operations and maintenance.
	The distribution sector owns and operates the 33kV and 11kV grid network nation-wide. This comprises of over 35,743km route length of 33kV line and over 26.498km of 11kV line. It also owns and operates the following underground cable nationwide: (i) 33kV - 1,430km, (ii) 11kV - 2,558km. All these facilities contribute to the huge potentials of the distribution sector.
	The role of the restructured Distribution Sector will be the offering of engineering services in areas of rural electrification to the following bodies:
	 National Electric Power Authority (NEPA) in its in-house projects nationwide;
	 Federal Ministry of Power and Steel in its Nation-Wide Rural Electrification Programme;
	 State Government through their respective Electricity boards;
	 Local Government Area authorities;
	 Individuals and Communities embarking on rural electrification; and
	 Other Agencies involved in rural electrification.
	The function of Rural Electrification on RE sub-sector
	The functions of the Rural Electrification Sub-Sector under the restructured Distribution Sector include the following:
	(i) Survey and design of Rural Electrification Schemes Nation- wide (33/11kV Injection sub-stations, 33kv sub-Transmission lines, 33/0.415kV and 11/0.415kV Distribution networks). The survey and design works are carried out by our field engineers under direct supervision of the six geo-political zonal managers;
	(ii) Preparation of drawings of the designed networks, bill of quantities and associated contract documents;
	(iii) Preparation of official work order after the award of contract by NEPA or the Federal Ministry of Power and Steel;
	(iv) Supervision of all on – going rural Electrification projects;
	(v) Management of rural electrification stores and release of off-shore materials as at when due to the performing contractors;
	(vi) Preparation of payment certificates for works certified done and forwarding it to the Honourable Minister for payment;
	(vii) Servicing of customer premises in any town with a completed project. This entails the provision of service wire from the nearest low tension line to meter board position;
	(viii) Pre-commissioning/commissioning of projects and ensuring smooth hand-over to Distribution and Marketing Sector;
	(ix) Take-over and commissioning of projects completed by other agencies, while ensuring that these networks meet NEPA’s standards.    
	The Rural Electrification Sub-Sector carries out all these functions from the Corporate  Headquarters in Abuja.
	Following the on-going unbundling of the authority, the Rural Electrification Sub-Sector is being  decentralized  and most of its junior and senior Engineering Staff are being sent to the Distribution and Marketing Zonal Offices located in the six Geo-political Headquarters as shown below:- 
	 (Lagos NEPA Zonal Office)
	(Kaduna NEPA Zonal Office)
	Principal managers head each of these Rural Electrification Units in these Geo-political Zones. Four or five engineers are posted to work with them at these Zones.
	The Principal Managers report functionally to the General Manager, Department of Rural Electrification in the Corporate Headquarters through their respective Assistant General Managers who are located in the Corporate Headquarters. They also report operationally to the General Managers, Distribution and Marketing of the Geo-Political Zones are located to as detailed above.
	The essence of this is to increase efficiency and to reduce operational cost and period of supervision of the on-going projects. The time taken to commission completed projects by any of the afore-mentioned agencies will also reduce, thus reducing the chances of vandalizing completed networks.
	Due to the unbundling process, the relationship between the staff of Rural Electrification and Distribution and Marketing will be closer and more effective. This will enhance early connection of the completed networks to the national grid. 
	Present status of Rural Electrification projects under supervision
	Rural Electrification projects are capital intensive and require the availability of significant financial resources to make progress in the programme. Over the years, NEPA as an organization, carries out its own in-house projects through the Rural Electrification Sub-Sector. However in recent times because of the dwindling resources of the authority, NEPA has almost stopped financing its own rural electrification projects. The last two projects sponsored wholly by the authority were completed in 1999.
	The bulk of the projects NEPA Rural Electrification Sub-Sector is handling at the moment is funded by the Federal Government through the Ministry of Power and Steel.
	The Federal Government has placed a lot of emphasis on rural electrification and has budgeted and released more money to the sector than any previous government. The target of the government is to connect all local Government Headquarters to the national grid. Along the line, other important towns and villages will also be connected to the grid.
	Because of the improved funding of this sector, there has been a remarkable improvement in the overall management of the projects because the contractors engaged in the projects execution now get paid as at when due. Many more projects have therefore come on stream. Currently there are 1070 on-going projects at different stages of completion. As at February 2001, 189 projects have been completed and connected to the national Grid at a total cost of N5,575,347,303. There are 774 Local Government Headquarters in the country; out of these, about 600 had been connected to the national grid. About 80 are ongoing. Survey for the remaining Local Government Areas has being carried out. Due to the importance the National Assembly attaches to rural electrification, it has appropriated a total of N7.8 billion for the scheme. This has resulted in a further award of 72 new projects. Many more awards are being expected soon.
	Constraints
	The Major constraints being experienced by NEPA Distribution Sector are:
	 Distance to the national grid from several of the project locations are so far that so many kilometers of 33kV Inter Township Connection (ITC) lines must be constructed before the targeted town or village are reached. This has resulted in very low voltages at the receiving ends;
	 Wanton vandalization of installed materials by miscreants in the society; and
	 Lack of necessary off-shore materials.
	Conclusion
	The potential role of NEPA in grid rural electrification is high. However, the utility’s finances have to be improved for meaningful progress to be made. The current situation where rural customers are charged N150 flat is unsustainable. Prepaid meters may provide a way out for effective revenue collection.
	Introduction
	The Programme
	Phase I of the Federal Government’s Rural Electrification Programme was conceived and initiated by the Federal Ministry of Power and Steel in 1981 during the Second Republic.  The programme was then executed by NEPA with sole target of connecting all existing Local Government Headquarters not yet connected to the national grid.  For the purpose of the programme at that time, the whole country was divided into 10 zones and contracts were awarded to 14 contractors for execution.  Unfortunately, however, the programme suffered a setback due to inadequate funding and unnecessary political patronage, as most of the chosen contractors could not perform due to one reason or the other.  In the mid 1980’s, the scheme was revisited and the programme was restructured in line with geographical accessibility to grid connecting points and facilities, as transmission and distribution lines transcend State boundaries.  This time around, and having first identified the difficulty in procuring essential construction materials termed “off-shore” materials as the major constraints to the realization of this programme, the Federal Government in 1987 negotiated and secured most of these items of equipment from the Peoples Republic of Bulgaria and the then German Democratic Republic through some credit line facilities worth $75m US Dollars. With these materials in hand, it was easier to prosecute phase II of the LGHQ Electrification programme while other items such as wooden cross-arms, reinforced concrete poles, tie straps, stay blocks, etc, have to be purchased locally.
	Programmed Implementation
	The Implementation Committee on Rural Electrification (ICRE) was inaugurated by the then Honourable Minister in 1989 for the purpose of implementing the Federal Government sponsored rural electrification programme.  The ICRE comprises of officials from the Ministry and NEPA with the Permanent Secretary, Federal Ministry of Power and Steel as the Chairman and the Secretariat in the Electrical Inspectorate Services Department.
	Instruction for the processing of the electrification of a town is usually given by the Honourable Minister after which NEPA is directed to survey, prepare the design, engineering drawings and the Bill of Quantities (BOQ) for the project, which are forwarded to the Ministry for award by the Ministerial Tenders Board (MTB), Federal Tenders Board (FTB) or the Federal Executive Council (FEC) as the case may be.  The Ministry issues the Letters of Award to the successful contractors while NEPA issues the Official Works Order (O.W.O), drawings and the BOQ which form part of the contract documents.  The awarded contract is usually the onshore component consisting of local materials like concrete poles, wooden cross-arms, stay blocks, etc., labour and transportation of materials.  The offshore materials consisting of conductors, insulators, cables, transformers, etc, are issued by NEPA to the contractors from the stock of rural electrification materials based on progress of work.  The unit rates paid for the National Rural Electrification Programme (NREP) are uniform for all the projects except the cost of transportation which is determined by how far the project’s Zone is from the Central Stores in Lagos.  These rates are reviewed periodically in line with the prevailing economic and market forces.  The average completion period for the project ranges between 12 – 36 months depending on the stage of works as detailed in the official works order issued to the contractors.  However, this is affected by the lack of timely payments and availability of offshore materials.  Contractors are paid from the Ministry only on certified valuation certificate for works done on the project as inspected and recommended by NEPA.  Monitoring of the projects is carried out from the fifteen zonal offices of the Ministry while NEPA (Rural Electrification Department) handles the supervision and evaluation.
	Status of the Programme
	When the Local Government Headquarters Electrification Programme Phase II commenced in 1988, there were then a total of 449 Local Government Headquarters in the country.  Out of this number, 271 were already connected to the national grid while 178 were unconnected.   From the commencement of the programme to date, more Local Government Councils have been created in the country and the Local Government Headquarters have increased from 449 to the present level of 774.
	For a period of ten years (1989- May 1999) a total of 340 projects were completed.  However, since the inception of this administration in May 1999 to date, a total of 189 electrification projects have been completed.   Table I shows a table of the present status of connection to the national grid of Local Government Headquarters, State by State.  From the table, it can clearly be seen that while States like Lagos, Ekiti, Ogun, Ondo, Edo, Osun, Oyo, Kwara, Imo, Jigawa, Delta, Enugu, and the FCT Abuja have between 75% and 100% of their LGHQs connected to the national grid, States like Bayelsa, Taraba, Zamfara, Borno, Rivers, Kebbi, and Yobe have under 50% of their LGHQs connected to the national grid.
	At present, there are 1076 on-going electrification projects on the programme nationwide at various stages of completion.  Out of this number, 98 are LGHQs while  the remaining 978 are other towns which are not LGHQs.  Out of the 774 LGHQs, 575 LGHQs have been electrified and connected to the national grid.  The remaining number of Local Government Area headquarters are yet to be electrified.
	Typical rural electrification reticulation
	Rural loads are typically small and sparsely distributed and the cost of providing power to such scattered communities cannot be justified on the basis of economic viability, yet it could be defended on the basis of social development and in promoting economic development.  The rural network consists mainly of Inter-Township Connection (ITC) at 33kV and the Township Distribution Network (TDN) at 11kV and 415 volts respectively depending on usage.  The 33kV overhead lines are usually taken from the 132/33kV grid Power Substations in the locality or as spur lines teed-off from existing 33kV lines.  Power is then stepped down either to 11kV to feed into existing 11kV network where local generation was previously being used and sometimes directly to 415 volts in new areas; the latter being preferred in order to eliminate double transformation ratio particularly for small communities with low power demand.
	The construction of a rural electricity scheme is not a simple proposition as people may think, rather it is more of a complex engineering job combining all the relevant engineering disciplines notably civil, mechanical and electrical; and what is more, the conductors involved have to be strung on reinforced concrete poles or steel lattice towers in accordance with some pre-erection sags and tension, charts to ensure that certain statutory declared clearances in accordance with the provisions of the extant electricity Supply Regulations – CAP 106 are maintained throughout the lifespan of the lines.  The same regulations specified certain horizontal and vertical clearances which must be maintained when such lines cross over buildings or pass near them in the interest of public safety.  At the teed-off points of spurs and new lines, operating handles of sectionalizers must be effectively connected to earth as an additional precautionary measure to protect operating personnel.  This is in addition to protective devices that must be provided to ensure that faults emanating from one circuit do not persist to disrupt the other.
	At the completion of an electrification project, certain steps still have to be taken before the scheme could be put into operation.  Individual houses have to be serviced from the nearby poles.  Then pre-commissioning inspection, tests and certification have to be carried out by the Electrical Inspectorate Services Department of the Federal Ministry of Power and Steel to ascertain that the various provisions of the Electricity (Supply and Wiring) Regulations of Nigeria CAP 106 have been complied with.  It is when the Electrical Inspectorate Department has issued its certificate of completion that a scheme could be pronounced ready for commissioning.
	The NEPA rural electrification department has recently been decentralized into the country’s six(6) geo-political zones to allow for quick response to requests from communities for survey and from contractors for supervision and evaluation of projects.  Table III shows the new NEPA Zonal Offices and their area of coverage.
	Lack of Bulk Power Supply Source
	Most of the remaining LGHQ towns yet to be connected to the national grid (and indeed some of the on-going ones) are very far from the nearest NEPA connection point. Connecting additional towns/villages to the grid without improving the bulk power supply will lead to greater instability of the power supply system.   There is therefore the need to provide bulk power supply source to such towns through the construction of 132kV transmission lines and associated 132kV substations.  For remote communities, possibilities of using solar energy or other sources of renewable energy to provide their electricity needs are being looked into.
	Law Against Vandalisation:
	The Ministry has tried to fight the menace of vandalisation by direct procurement of the off-shore materials, but the ultimate solution is the bill being proposed by the National Assembly to legislate against the sale of high tension and other major power transmission and distribution materials, conductors, insulators, etc, in local electrical shops as a way to curb vandalisation.  This development is considered a major break through and focus towards creating sanity in the electric power sector of the Nigerian economy.
	Funding Requirement
	The total amount of money required to complete all admitted rural electrification projects is N45.2billion.  There are over 600 towns that have been surveyed for electrification while several other villages are awaiting survey.  These projects could be executed over the next two years.
	Bilateral Development Cooperation with Other Countries
	With the return to civil administration, some countries have taken interest in assisting the country in rural electrification.  The Japanese Government has recently provided a grant-in- aid of ¥1.2billion for the  Phase I programme to electrify two LGHQ towns of Awe and Keana in Nassarawa State.  The Phase 2 of the programme will provide electricity to Bogoro town in Bauchi State and Kalshingi town in Gombe State, while Phase III of the programme will provide electricity to Damasak town in Borno State. Bilateral cooperation with friendly countries in the areas of funding of rural electrification construction projects, supply of offshore materials/equipment and training of staff would be explored in order to enhance progress on the programme.
	Cooperation with state governments
	Some of the State Governments are pursuing a vigorous rural electrification programme.  The Federal Government cooperates with State Governments to accelerate the rural electrification programme and to guide against the duplication of efforts.  In some areas however, the communities who are direct beneficiaries of the programme do not cooperate with the contractors. They make unnecessary demands from the contractors, thereby forcing the contractors to abandon the site.
	Strategies for Enhanced Performance
	The interest shown by the present administration and the effect of the success being felt in the rural areas have resulted to the increase in the number of requests being received from the communities, local and state governments.  In order to enhance performance, the following strategies have been evolved:
	 consultants have been appointed to reinforce NEPA Rural Electrification Department’s duties on the programme in each of the geo-political zones newly created;
	 payments of 25% as mobilization fees are paid to contractors who apply on presentation of Bank Guarantee; and
	 In view of limited funds, projects are now prioritized so as to ensure that projects are completed within specified period of time.
	CONCLUSION
	 The urgent electrification of rural areas of the country as a vehicle for rural development cannot be over-emphasised.  In the next two years, all the remaining LGHQ towns should be electrified and connected to the national grid. Where this is not feasible because of remoteness of the towns, other means of off-grid electricity supply from solar or wind energy would be considered.  The completion of all on-going projects and the electrification of all LGHQ towns will considerably increase accessibility to electric power supply in the country.
	S\NO
	TABLE IV
	YEAR
	PROPOSAL
	ALLOCATION
	RELEASE
	1989
	N100m
	N8.6m
	N8.6m
	1990
	N250m
	N38.5m
	N53.5m
	1991
	N400m
	N37.3m
	N37.3m
	1992
	N650m
	N40m
	N40m
	1993
	N700m
	N75m
	N75m
	1994
	N1,200m
	N137m
	N137m
	1995
	N3,356m
	N740m
	N740m
	1996
	N1,800m
	N507.6m
	N380.7m
	1997
	N6,110m
	N520m
	N520m
	1998
	N9,350m
	N1,009m
	N523.2m
	1999
	N12,000m
	N4,700m
	 N6,400m
	2000
	N34,000m
	N6,120m
	 N1,000m
	2001
	N36,000m
	N17,601m
	 N3,936m (1st Qtr.2001)
	Neither the Chairman nor the 17 Local Government representatives on the Board have any knowledge on electricity supply. Board meetings are therefore always rowdy and chaotic. A lot time is usually spent on explaining what needs to be done before substantive discussions commence. This is the very beginning of the impedance to the success of our rural electrification programmes, thus problem number one.
	Despite this, we are still progressing positively.
	REB stations with isolated diesel generators
	When Yobe state was created on 27th August 1991 it inherited four of REB stations on diesel generators i.e. at Geidam, Kumaganam, Ngelzarma and Jajere.
	One of these, which was close to the National Grid was hooked to it.
	  
	During the first tenure of Alhaji Bukar Abba Ibrahim as the executive Governor of Yobe State, 27 additional REB stations on diesel generating sets were established while four towns which were close to the grid were electrified and all connected to the grid.
	Thereafter the three successive Military Administrations in the state established only two rural electrification stations running on diesel generating sets and one village was electrified and connected to the grid.
	Nguru – Gashua (From Hadejia 132/33kv Sub station in Jigawa State) 
	Potiskum – Damaturu – Buni gari (From Potiskum 132/33kv substation)                                
	On the return of Alhaji Bukar Abba Ibrahim as the 2nd Executive Governor of Yobe State in May 1999, additional 12 towns were electrified, 11 of these on diesel generating sets with one to be connected to the National grid, while some of these existing REB stations were either up graded or rehabilitated. Over N200 million was committed on these.
	This now brings the number of REB stations in Yobe state on diesel generating sets to 43. The capacities of these stations range from 100KVA to 1000KVA depending on the population of the town. All stations have two generating sets each being run alternatively.
	Now, problem number three – persistent fuel crises in the country. There is always no sufficient diesel fuel to run the generators, where diesel is obtained at all; it is at very exorbitant prices.
	Because of the fuel situation in the country, we are forced to run these generators for only six hours a day. The facilities are there, but no fuel to operate them. A very sad situation to our rural electrification programs.
	Another problem associated with the operations of the diesel generators is the high cost of maintenance. As we are all aware, the cost of maintenance of everything in this country can best be imagined than explained, the case of these generators is no exception.
	Problem number four – we are all cups-in-hands begging for money for maintenance from the government.
	As we all know, the politicians in power, they can give you any amount of money to execute a new project that will project their image but to give you money for maintenance, Na Wahala - real tug of war.
	Here in Yobe State, we try to minimize our maintenance difficulties by standardizing all our generators to a single product. Most of our generators are PERKINS, which are found to be durable, reliable, and easy to maintain.
	Local government councils contributions to Rural Electrification programmes
	In Yobe State, there is a mutual arrangement between the State Government and Local Government Councils in the running of rural electrification projects.
	In this arrangement, for any new rural electrification project, the State Government provides the complete town distribution network plus one generator while the Local Government Council provides the second generator, the generator house and the perimeter fencing of the power station.
	In the operation of the REB Stations, the State Government provides the technical manpower to manage the stations while the Local Government Councils provide operating materials such as fuel, lubricants and fast moving spares.
	In case of major repairs, the State Government takes care of them through the REB.
	The Local Government Councils are allowed to collect bills from customers to assist them in the procurement of operating materials.
	Some Local Governments also undertake rural electrification programmes on their own. In this case, the State Government contributes to such projects in a vice-versa manner. Some Local Government Areas that are lucky to be close to the national grid do make efforts in connecting their communities to the national grid. About four of some councils are presently undertaking such projects.
	NEAZDP (European Union Assisted Programme) also undertake rural electrification in the State. There are four of such rural electrification stations .The operations of these stations are however community based.
	Federal Ministry Of Power And Steel Rural Electrification  projects In Yobe State
	When Damaturu became the State Capital on the creation of Yobe State in 1991, it became necessary to improve the power supply to the town. To this end, a 33kv Line was extended from Damagum to Damaturu, a distance of about 70km.
	Besides this, which we consider as urban electrification, it is sad to mention here that there is no single rural electrification project that is completed and commissioned by the Federal Ministry of Power and Steel in Yobe State since its creation in 1991. We are not mentioning this one as a protest, not at all, because we are not in consistent touch with the officials of the ministry and are therefore not aware of the plans they have for us. We just have to mention it because we are reviewing the situation as it affects Yobe State.
	Right now there are two on-going Federal Ministry of Power and Steel rural electrification projects in Yobe state, i.e Dawasa –Jakusko and Gashua to Yusufari, which connect two Local Governments headquarters to the grid. These projects started since 1995 but are not nearing completion at all. The pace of the projects, which were awarded to one contractor, is very slow.
	Third, the Federal Ministry of Power and Steel and the Yobe State Government plan to extend a 33KV Line from Potiskum to Geidam, a distance of 190km. In this arrangement, the Federal Ministry of Power and Steel is to provide the off-shore materials. So far, erection of poles has reached a distance of about 120km while a lot of on-shore materials are on the ground. Over N60 million have been committed by the state government on this project while adequate provision was made in our 2001 Budget to complete pole erection up to the 190km.
	We are however yet to receive any off-shore materials from the Federal Ministry of Power and Steel for this project. When completed, three Local Government Headquarters will be hooked to the grid plus a number of other communities along the line.
	Future Challenges
	It is the desire of the Government of Yobe State under the leadership of Alhaji Bukar Abba Ibrahim to provide cheap and reliable electricity to every city to every citizen of the state. We plan to electrify additional 25 towns within the year. To this end, the sum of N460 million has been voted for rural electrification in the 2001 Budget. However, this desire can only be met if the Federal Ministry of Power and Steel makes the national grid accessible to all the parts of the State. For obvious reasons, which were indicated in the review, we cannot continue providing electricity with Diesel Generators on sustainable basis.
	The future challenges therefore squarely rests on the shoulders of the Federal Ministry of Power and Steel. Power Supply should be made much more reliable than it is now, while efforts to make the grid easily accessible to all parts of the country must be intensified.
	For the immediate improvement of power supply to Yobe State we request that a 330/132kv substation be established in Damaturu to be dropped from the intended 330kv transmission from Gombe to Maiduguri via Damaturu. We are further requesting for a 132kv line be extended from the requested 330/132kv substation at Damaturu to reach Bayamari, where the northern part of the State will benefit. The upgrading of the 132/33kv substation at Hadeja will also improve the supply to Nguru and Gashua. The provision of off-shore materials at Hadeja will also improve the supply to Nguru and gashua.The provision of off-shore materials for the 190km- Geidam project will be of immediate immense benefit to us.
	Conclusion
	In the review, we highlighted the problems and difficulties that hinder the smooth execution of rural electrification programmes in Yobe State, we are sure many States in the extreme north of the country face similar problems.
	The panacea for smooth rural electrification programme for the State and indeed the whole nation will depend on the immediate solving of the problems highlighted.
	We observe with delight and ray of hope the efforts being made by the Federal Government in improving the power supply situation in the country. Improvement in the generating capacity, the transmission and distribution systems and making the National Grid more accessible will definitely encourage State Governments to embark on massive rural electrification projects.
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	Introduction
	The concern of the international community for the achievement of environmentally sound and sustainable development at the local, national, regional and global levels have been adequately expressed at various forums.  The Earth Summit held in Rio de Janeiro, Brazil 1992, which was attended by Heads of States and Governments from all over the world provided the way forward to achieving the laudable goal.  The global Agenda 21 – the environmental blueprint for achieving sustainable development, the Rio Declaration, the Forest Principles and the Rio generation Conventions continue to serve both as evidences of past efforts and as reminders for all governments of the world to endeavour to match their words with genuine, positive and effective actions to ensure that we actually achieve the goal.
	The importance of Climate Change as a major environmental issue of concern was no doubt evidenced by the elaboration of the United Nations Framework Convention on Climate Change, adoption, ratification, coming into force, as well as the elaboration of the Kyoto Protocol.
	Human activities, primarily the burning of fossil fuel such as coal, oil and natural gas and land use practices, particularly deforestation are changing the atmospheric concentrations of greenhouse gases that shape our planet’s climate.  The amount of heat-trapping carbon (in the form of carbon dioxide) released each year by human activities is estimated at 6 billion tons of carbon from burning fossil fuels and 1 to 2 billion tons from land use changes, including deforestation.  Of this 7 to 8 billion tons, the oceans absorb about 2 billions tons of carbon a year, and plant growth globally absorbs another 1.5 to 2.5 billion tons, resulting in a net addition by about 3.5 billion tons of carbon to the atmosphere each year.
	Humans already have increased the levels of carbon dioxide in the atmosphere by more than 30 percent since the beginning of the industrial revolution and the large scale use of fossil fuels.
	Indeed, the WMO/UNEP Intergovernmental Panel on Climate Change (IPCC) has concluded that, on balance, human activities are contributing to global warming, as greenhouse gases like carbon dioxide (CO2) are emitted and forests are felled.  CO2 is now at record levels in the atmosphere.  The IPCC’s best prediction is that global temperatures will rise by 20C over this century – the greatest warming in 10,000 years; while sea level will rise by 50 centimeters, enough to flood millions of low lying deltas and coastal areas and to submerge some island nations beneath the waves.  For low lying coastal areas and island states, such a rise will have serious effect for human settlement, agriculture and tourism.  Also, change in sea level will have a negative effect on the marine life as it impacts on the marine ecosystems including the mangrove swamps and lagoons.
	Eight of the hottest ten years on record are reported to have occurred in the last decade.  Furthermore, glaciers are smaller than at anytime in at least 5,000 years, and the arctic has lost 40 percent of its ice cover in the last 30 years.  Economic damage from disasters caused by extreme weather in 1998 alone exceeded the total for the whole of the 1980s.
	Yet another effect of climate change will be a likely increase in the frequency and intensity of extreme meteorological and hydrological events such as floods and droughts with modifications in precipitation patterns and possible loss of biological diversity.
	All countries who are party to the convention are required, among other things to:
	 Prepare natural inventories of greenhouse gas (GHGs) sources and sinks;
	 Formulate national programmes containing measures to mitigate climate change and facilitate adequate adaptation to climate change;
	 Promote and incorporate technologies in all the relevant sectors, including the energy, transport, industry, agriculture, forestry and waste management sectors;
	 Cooperate in preparing for adaptation of climate change, including development of integrated plans for coastal zone management, water resources and agriculture, rehabilitation of areas, particularly in Africa, that are affected by drought and desertification, as well as flood; and
	 Take climate change into consideration to the extent possible, in their relevant social, economic, environmental policies and activities.
	 Participation in the negotiation of the Kyoto Protocol.
	The Federal Ministry of Environment has set in motion the process of acceding of the Kyoto Protocol.  This will invariably make Nigeria eligible to undertake projects under the Clean Development Mechanism (CDM).  This investment–based mechanism is one of the viable implementation mechanism of the Protocol.  It is expected to attract investment on clean technologies such as the Trans-West African Gas Pipeline and Trans – Regional Railway projects which should provide employment to many Nigerians.
	Regarding the likely impacts of Climate Change, for us in Nigeria ours is a bigger burden; that is, the burden of triple vulnerabilities viz:
	 Land-based vulnerability to the environmental impacts of climate change, which in its extreme, is aggravating desert encroachment in the northern part of the country with phenomenal southward progression, and the threatened southern low-lying Atlantic Ocean Coastline, covering an area of about 153,000sqkm, providing home to nearly 23 million people; virgin mangrove with abundant biodiversity, oil, gas and solid minerals;
	 Economic vulnerability of a nation largely dependent on revenue from fossil fuel production; and
	 Population – based vulnerability of over 100 million people, a large percentage of which are resource-poor rural people, whose poverty burden will be further compounded by climate change and result in greater human misery and environmental refugees.
	Renewable energy development
	The need to develop and promote the use of renewable energy sources in the effort to develop our rural areas and expand the scope of energy production and use in the country is quite obvious.
	The country’s renewable energy resources include: solar sources, wind energy, hydroelectric power and various forms of bioenergy.  Activities that lead to accelerated use of renewable energy sources constitute a step to be taken under the Climate Change Convention to meet both development and environment objectives.
	As we are all aware, most Africans already rely on renewable or potentially renewable energy source in the form of biomass.  Efforts need to be intensified to improve the efficiency, adaptability and sustainability of biomass fuels which combine development and environmental goals. Also electrification of rural households through small scale solar photo-voltaics and development of wind energy are possible areas for necessary development and application.
	 Global environment facility
	As you are likely aware, the Global Environment Facility (GEF) is a financial mechanism established to assist developing countries in meeting the incremental costs of measures to achieve global environmental benefits in four focal areas. Climate Change is one of these focal areas, while others are Biological Diversity, International Waters and Ozone Layer Protection.  Land degradation issues such as desertification and deforestation are however addressed as they relate to the four focal areas.
	GEF operates through a tripartite collaborative arrangement between three implementing Agencies, namely – the World Bank, UNEP and UNDP. In Nigeria, the GEF Operational Focal Point and Secretariat are located within the Federal Ministry of Environment.
	In July 2000, a Nigeria – GEF Country Dialogue Workshop was organised at Abuja. This capacity building programme involved stakeholders from all relevant sectors, including the energy and rural development sectors. The need for active participation of respective stakeholders in initiating project concepts within their different mandates, to be followed by project development was emphasised at the workshop.  It is pertinent to note that the areas being covered by the current initiative of the Federal Ministry of Power and Steel, in cooperation with the World Bank and the Energy Commission of Nigeria, which includes renewable energy development, falls within the GEF operational focal areas.
	Furthermore, the issue of renewable energy, including solar, is one of the project concept areas identified in the country as requiring appropriate development to benefit the nation economically and further raise the quality of life of the populace, particularly in the rural areas.
	The GEF has earlier noted that the UNFCCC seeks to stabilise atmospheric greenhouse gas (GHG) concentrations at levels that would prevent dangerous anthropogenic interference with global climate. One of the mechanisms that have been canvassed to achieve this stabilization is the increased utilization of renewable energy technologies (RETs).
	However, the adoption of these technologies in commercially viable applications has been slower than desirable from both the perspective of mitigating climate change and the point of view of technology and relative cost. This lag in the adoption of RETs may be attributed to the existence of barriers of many types – all of which can prevent seemingly profitable market transaction from taking place.
	In light of the above, it is necessary to request stakeholders to take advantage of the provision in GEF Environmental Programme 6 with the following objectives:
	 The removal of the barriers to the use of commercial or near – commercial RETs; and,
	 The reduction of any additional implementation costs for RETs that result from a lack of practical experience;
	 initial low volume markets;
	 and or from the dispersed nature of applications.
	This paper has highlighted the causes and major impacts of Climate Change. It has also indicated the need to develop appropriate renewable energy sources and improve Nigeria’s chances of survival in the face of changing climate conditions.  Furthermore, the current initiative geared towards “Energising Rural Transformation in Nigeria, Scaling Up Electricity Access and Renewable Energy Market Development,” is considered a step in the right direction, in the concerted effort to further develop the nation’s rural areas in an environmentally sound and sustainable manner, in line with existing polices of Government including that of poverty alleviation.
	I therefore wish to reiterate my Ministry’s commendation to the organisers of this National Workshop for their effort and express our well wishes for a well designed project which will be effectively implemented for the good of the Nigerian populace for which it is intended.
	The GEF Operational Focal Point for Nigeria and its Secretariat will be willing to provide relevant assistance in line with its mandate as well as existing government policy directives towards the success of the project.
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	Introduction
	Energy availability is a key concern in meeting both basic and development needs for every country.  Peoples’ standard of living, the state of the environment and the economy is directly dependent on their energy availability and energy use characteristics.  In African countries, most of the energy consumption is for basic, subsistence needs and does not directly contribute to Gross National Product (GNP). Energy problems are linked to the availability of energy as a resource, and to do the attendant technologies for its harnessing, distribution, and use.
	Electricity supply reaches only about 30% of the population, covering mainly urban areas.  In Nigeria, for example, an estimated 100,000 communities in the rural areas have no access to the national grid.  Hence, a major problem for rural people is the inadequate supply of power for lighting, pumping water, operating small workshops and radio/TV, communication and security services.  Supply of petroleum products, including diesel, kerosene and gas are irregular and where available on the black market are often subject to sudden price increases.  It is estimated that fuelwood, charcoal and other biomass residues such as animal and crop residues represent more than 50% of total energy consumption.  Most of this is utilized for cooking and boiling of hot water in the rural and semi urban areas and among the urban poor.
	Rural areas in Africa rely on renewable energy resources, such as biomass, especially fuelwood, and solar power for their energy supply, using basic small-scale and inefficient technologies. Women find themselves in the position of being the largest consumer of subsistence energy, although they are also peripheral consumers of commercial energy.  Responsibility in the fields of agriculture, nutrition and health fall largely on women in Africa.  Considering women’s reproductive and strategic role in supporting societies in Africa, energy for sustainable development must have a gender profile. Women face energy problems peculiar to their gender, their activities and their economic status.  Women are the majority among the poor and less educated, and they are under-represented in positions of leadership in the fields of science and technology and policy formulation.
	The first and main problem however is the apparently invisible nature of women’s energy needs, which translates into a policy vacuum, leading to various issues that disadvantages the livelihood and development of women.
	Women’s energy needs are largely assumed to be for cooking.  Most efforts in engendering energy technology are therefore confined to improving cooking stoves.  This is helpful in that successful stove programmes may lead to improvement of the health of women and children, improved availability of fuels and free some time and money to spend on other activities.  It is these ‘other activities’ that continue to be arduous, using rudimentary and inadequate energy technologies that limit the realisation of women’s potentials in poverty alleviation.
	There is a need to provide integrated renewable energy in the broader national strategy to cater for the education, employment and health problems of women.
	In Nigeria, kerosene is heavily adulterated with petrol and other highly flammable hydrocarbon products by unscrupulous dealers, thus exposing women and children to kerosene explosions as recently witnessed in Edo and other states. Women are therefore going back to the use of fuel wood, which kerosene has replaced in many areas.  The effect will be further environmental degradation like desertification, erosion, etc.
	There is need therefore to provide other alternatives to fuelwood in the form of renewable energy and integrate it into the broader national strategy to cater for the education, employment and health problems of women.
	It is therefore pertinent to examine the state of development of Rural Energy Technology (RET), and how we can utilise these RET in alleviating the health, employment, and educational problems of women.
	It is also clear that many technologies have not been based on end-users expressed needs, traditional practices and end-use characteristics.  As a result, improved stoves end up as kitchen ornaments and many biogas plants and solar powered systems are non-operational after brief working spells.
	Women’s Work
	The work that woman have to do both for subsistence and productive purposes invariably involve drudgery and add to women’s heavy workloads.  These activities include cooking, grain grinding, fetching water, cultivation among others. They are engaged in small-scale industries such as garri frying and bakeries where fuelwood is used.  Solar radiation is used for drying most agricultural products such as grains, spices and vegetables.  The inefficient three-stone stove and the open-to-sun drying traditional technologies still prevail and these limit the capacity for improvements of life quality, health services and education.  Hence, the need to reconsider how to increase the contributions of women to the economy by providing adequate and affordable energy supply for most of these tasks.
	Research on gender has confirmed that the contributions of women are critical to national wealth, social stability, reproduction of the labour force, household and community management.  Despite regional and cultural differences, women everywhere contribute significantly to the informal sectors.  They also ensure adequate management of collective utilities such as collective consumption of water and wood, forest maintenance, communal gardening, community nutrition programmes, public schools and health clinics.  Provision of rural energy infrastructures is therefore essential to enable the development of these utilities.
	Policy Issues
	Women struggle to meet their energy needs in a policy vacuum.  Since the 1970’s, policy makers have been supportive of initiatives to improve energy availability in the country.  However, interventions have had very limited impact on rural areas and especially on women’s empowerment.  There is no serious indication that gender aspects of the energy scenarios are recognised at the policy level. Rural people and especially women have not been involved in the process of energy policy formulation.  There is therefore a knowledge gap concerning the needs of these excluded people. Thus policies related to energy resources often militate against women.
	Throughout the country, the bulk of energy investment is in the modern sector, although the household sector accounts for up to 60% of total energy consumed.  Since most industrial activity and therefore modern energy consumption is based in the urban areas, policy support is urban-biased, and therefore supports only a small proportion of the population.  Little attention is still being paid to renewable energy, which is especially suitable for rural areas and women’s enterprises.
	Although the Energy Commission of Nigeria (ECN) has jurisdiction over energy issues, policies also appear to be developed by different agencies in isolation of ECN and other energy based institutions such that in most cases there is no co-ordination of the different objectives of these departments. For example, Ministries involved in various capacities include Petroleum Resources Power and Steel, Solid Minerals, Environment, Science and Technology; Labour, Education; and Agriculture among others.
	The pattern of resources ownership makes it difficult for women to access, use and appropriately manage energy resources especially woodfuel.  For example, most traditional practices in Nigeria do not give women access to land ownership.  
	However, educating women, and women’s organizations about energy policy issues can increase their ability to contribute to energy solutions, including the adoption of new, cleaner fuels and equipment.  Women in poor households, especially in rural communities, have had very little access to information about available energy options.  Analysis of the differences in how men and women acquire information, and make various kinds of energy-related decisions, can help energy planners and suppliers reach their target audience more effectively. 
	Women who are educated about energy alternatives can also play important roles as educators and activists concerning energy efficiency, renewable energy sources and better uses of traditional fuels.
	There is a need therefore for technical training at all levels, especially for women, to increase local participation in technology design, production and maintenance.  Unless there is investment in training local women, they will continue to be mere recipients of technologies they do not own or understand.  Furthermore, depending on imported technologies and expertise stunts local creativity.
	Access to credit and poverty
	Limited access to credit is a problem experienced by women and the poor throughout Nigeria.  The causes of these problems include inadequate fiscal policies for supporting the poorer sectors of the community, gender bias where financial institutions do not recognise women as independent adults, and requirement for collateral, which those without access to personal resources cannot raise.  However, there are commendable efforts towards alternative micro-credit schemes for women but they are not enough to cover their expressed needs.  
	It is hoped that the different poverty alleviation programmes both at the federal and state government levels will be gender sensitive.
	Donor inconsistency
	In Nigeria up to now, donor agencies have not supported alternative energy development to a great extent.  Project preferences of donor agencies originate mostly from donor communities and do not necessarily portray accurately the grassroots realities.
	The result is that women’s energy needs are not given the due attention and support, thus helping to perpetuate the fallacy that women’s energy needs are confined to the kitchen.  There are knowledge gaps among donor agencies, which need to be filled.
	Energy related environmental issues
	The Beijing Conference in 1995 recommends specifically the need for involving women in environmental decision making and national resources use, as well as in integrating gender concerns and perspectives in policies and programmes for poverty eradication and sustainable development.  This reflects a growing awareness and concern about gender equality and attention for supporting women to enhance their productivity, without depleting the natural environment-which is their primary resource-base-in order to better sustain their livelihoods, achieve increasing economic capacity and greater socio-political autonomy.  In responding to these issues, programmes are to be designed to specifically focus on the areas of concern to women. Efforts are also being made to provide opportunities for women to manage such programmes.
	One of the major environmental problems in the region, which are related to the exploitation and consumption of energy resources, is deforestation (which causes desertification and soil erosion).  The scarcity of firewood in and around villages necessitates the use of animal dung, agricultural refuse and other biomass.  Deforestation is however, not due to firewood gathering alone, but also to agriculture, overgrazing, commercial logging, commercialization of firewood and charcoal to service the growing urban areas.  Hence, women and children have to trek long distances into the forest and spend time that could have been used for other economic activities in gathering scarce fuel wood.
	Improved Fuelwood Stoves Fuelwood forms a substantial percentage of the source of biomass energy used for domestic purposes.  The introduction and use of improved fuelwood stoves will limit the rate of deforestation and saves about 20-30 percent of fuelwood use in the traditional open fires.  The planting of fast growing trees that can be used as fuelwood has made this fuel source to be classified as a renewable energy source.  Sawdust generated from sawmills is used to generate electricity by sawmillers and briquetted for fuelwood substitution.
	Biogas Biogas is produced from organic waste materials such as animal and agricultural waste using direct combustion, fermentation and digestion.  The gas generated is used for cooking, lighting, and other energy requirements.
	Solar Thermal Applications Solar radiation intensity in most parts of Northern Nigeria is very high and the average daily sunshine duration varies from 8 to 9 hours.  Solar energy can be converted into heat and used to heat water and/or air for a variety of applications.
	Solar Photovoltaic System This is the direct conversion of solar radiation into electricity by use of the photovoltaic modules.  The voltaic module can convert solar radiation or sunshine directly into electricity.  This technology is currently not widely used due to its high initial cost as compared to grid connection or diesel generator.  However, in rural areas, far from the grid and not likely to be connected in the short to medium term, this could be an effective alternative.
	 Energy planning processes, policies and projects generally have not been gender sensitive.
	 National energy plans need to focus more on rural electrification and be co-ordinated better with other policies, such as those on land use, forestry, and women’s development needs.
	 Better analysis is needed regarding past and current energy projects and policies because, too often, pilot projects have simply been discontinued and new ones begun without consideration to lessons learned from what was tried before.
	 Participatory approaches are needed in energy project planning.
	 Education and training of women is needed to increase their role in energy plans and projects.
	 More public information is needed about possible energy options.
	 Better affordability and financing arrangements are essential for project continuity, especially credit for women.
	Fote intervention
	Friends of the Environment (FOTE) was incorporated for initiatives in the areas of environmental protection, gender and sustainable energy sources development and poverty alleviation.  As a proactive and action-oriented organization, FOTE has undertaken several renewable energy and gender projects in some rural areas of Nigeria.  Since 1995, working in tandem with the Energy Commission of Nigeria (ECN), FOTE has introduced the improved wood and saw dust stoves to some communities while undertaking the construction of biogas plants in a piggery mixed cooperative farm.  It is worthy of note that in each community, access to the women is only through the traditional ruler or other male leaders.  The women are then taught the construction and maintenance of the appliances.  In fact, in the case of the biogas plant however, men are the operators.
	Collaboration with United Nations Development Fund for Women (UNIFEM)
	As part of the UNIFEM women empowerment program, the GRESDA (Gender Renewable Energy Systems and Development Application) initiative was introduced in the West African Sub-region. The GRESDA programme is to address three main areas of interest:
	 To help transfer suitable energy technologies from the research institutes, NGOs, universities, advocacy networks and government bodies to the end users, and to include women in the appraisal and adaptation of these appliances to facilitate and motivate manufacturers to produce the technology and make it affordable;
	 To provide technical training for women to be able to maintain and repair conventional energy appliances as well as relevant renewable energy systems and to organise these women into a technicians’ corps in association with women engineers and scientists; and
	 To increase outreach and policy advocacy: Awareness creating, training, networking, etc. and linkage with the financial sector.
	Ghana and Nigeria were selected to commence the programme while other countries will join in later.  FOTE was chosen as the Nigeria focal point. The programme is to select 6 pilot communities in the 6 geo-political zones in the country.  
	A women’s cooperative society, engaged in manual processing of cassava into garri, was selected as the first pilot community. This community is based in Abakpa Nike in Enugu State for the South East zone. The intervention is to mechanise the women’s production processes while introducing biogas generated from the cassava peels and poultry droppings from nearby poultry farm.
	Another phase of the project will be the introduction of additional machinery to produce other products from cassava.  The women will then be trained in the operation and basic maintenance of their machines.
	Under the programme, FOTE has also run workshops designed for rural and peri urban women where they are taught basic maintenance and repairs of their post harvest machinery. This programme reduces the women’s dependence on male technicians while improving their earning capacity and food security. The workshops also teach the women basic environmental and sanitation issues.
	Youth Environment Clubs
	Y-FOTE, a youth environmental club was introduced into a few schools in Lagos State last year.  The idea is to catch them young.  Plans are on to introduce Y-FOTE to government and private secondary schools all over the country.
	Affiliations
	FOTE is affiliated with several local and international NGOs and networks including ENERGIA, a network of women in energy, where FOTE is the national and sub-regional focal point, Earth Action International, a network of environment NGOs that raises alerts on vital environmental issues, Nigeria Habitat Coalition (NHC), NNNGO, Enabling Environment Forum and World Energy Council (Nigeria Chapter).
	Recommendations and conclusions
	Women have limited opportunities for decision making at national, local and household level. Policy formulation and energy planning conducted at national level are often focussed on urban and industrial needs leaving out households, agriculture and other small-scale productive activities.  Better integration of energy policies with other sectors such as land use and forestry is required.
	Women are the major users of energy but they are not adequately represented in energy technology education and training. There is need for more girls and women to have basic education especially in the technical area, business management, entrepreneurship, leadership and advocacy. Capacity building of women involved in energy should be supported to enable the development of a critical mass of women with the capabilities to change the policies, programmes and practices that affect women and their energy choices.
	Women should be integrated into the establishment of infrastructure, economic opportunities, education and health facilities, which are critical for the improvement of the position of women in society.
	Women have accumulated much experience and hold indigenous knowledge concerning the management of fuels and natural resources, which must be utilized in the development of renewable energy in the rural areas.
	Research methodologies must involve users, while the results from research and pilot projects must be made available to women. The local private sector must be encouraged to invest in energy research and development.
	Women’s access to finance at favourable terms is very limited, as requirements of traditional lending agencies (banks etc) inhibit women’s access to loans.  These institutions do not have attractive windows for small-scale initiatives.  The government poverty alleviation programme must therefore establish a special scheme for women. NGOs should also be used as outlets for both government and financial institutions’ support for women’s enterprises and their energy needs through micro-credit schemes.
	Socio-cultural constraints are not taken into account in some of the technologies when they are being introduced.  For example people will not eat food prepared with biogas in some areas, as this is considered to be taboo.
	The involvement of the mass media (television, radio, etc) is very essential in creating public awareness
	Dissemination of information among women is essential. Renewable energy systems have not taken off properly in Nigeria because of traditional practices and lack of information in energy planning, utilization and policy formulation.
	It is desirable that locally initiated development programmes take into account the multiple social roles of women.  Grassroots women organisations operating in Nigeria should be encouraged to provide a more holistic approach to formulating and implementing strategies for providing sustainable employment and improving the income of women especially.
	Finally, I suggest Nigeria adopts the ‘Marshall Plan’ for its energy crisis, while ECN is empowered to properly coordinate all energy issues in the country, and act as the focal point for the plan.
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