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1. MODULE OBJECTIVES

1.1. Module overview

The main themes described in this module are as follows:

• Introduction to the issue of access to energy services in rural areas.

• The Millennium Development Goals (MDGs) and their links to energy: examin-
ing the importance of energy to the completion of the MDGs and the role of
development agencies and their policies.

• Policy options for increasing access to energy services in rural areas: looking
at the basic energy needs in rural areas and examining the issues associated
with increasing energy access and examining the policy instruments for improv-
ing energy services in rural areas, including the role of intermediation, the role
of subsidies and pricing.

• Business models and private sector participation for increasing access to
energy in rural areas are examined including market based models, control
and command model, private company participation and subsidies.

• Case studies from Bangladesh, Brazil, China, Dominican Republic, Indonesia
and Morocco are presented.

1.2. Module aims

This module aims to do the following:

• To introduce the issue of energy access in rural areas and the importance of
energy for the achievement of the MDGs.

• To outline the basic energy needs in rural areas and some of the barriers pre-
venting increased energy access to rural populations.

• To provide some examples of policy instruments for improving energy services
in rural areas.

• To outline business models and private sector participation schemes for
increasing access to energy in rural areas.

1.3. Module learning outcomes

This module attempts to achieve the following learning outcomes:

• To be able to show the links between rural development and energy access
and progress towards achievement of the MDGs.
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• To understand basic energy needs in rural areas and be able to describe some
of the barriers preventing improved energy access to rural populations.

• To describe some policy instruments that could help improve energy access in
rural areas.

• To be knowledgeable about how different business models and private com-
pany participation in programmes and schemes can help improve energy
access in rural areas in a sustainable way.
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2. INTRODUCTION

As the world finds itself at the beginning of a modern 21st century, for poor peo-
ple in developing countries, a host of developmental and environmental problems
still remain. In 2002, 10 years after the Rio de Janeiro Earth Summit and the adop-
tion of Agenda 21,1 the “Rio Declaration on Environment and Development”, by
more than 178 Governments, it was recognized that we are still far from ending
the economic and environmental marginalization that afflicts billions of people.
Despite the prosperity of the 1990s, the divide between rich and poor is widen-
ing in many countries, undermining social and economic stability.2

Even the World Summit on Sustainable Development (WSSD) in Johannesburg in
2002 is widely thought not to have achieved many of its aims, possibly because
its objectives were quite far reaching. Specifically in the energy field, a Declaration
for the International Conference for Renewable Energies3 at the recent Bonn
Renewables 2004 Conference concluded:

“The WSSD was not successful in bringing the world closer to achieving the
goals of poverty eradication, increasing gender equity, providing all people
with clean and affordable energy services or avoiding dangerous climate
change. This failure was a tremendous let-down to billions of people. The
Bonn Conference offers a second chance to provide energy services to those
people without and to begin to set the world on a pathway to avoid cata-
strophic climate change. This chance must not be wasted.”4

An assessment of the current state of the world indicates that neither environ-
ment nor development has fared well. While awareness of environmental issues
has increased and remarkable progress can be cited in niches such as wind power,
nearly all global environmental indicators continue to be headed in the wrong
direction. In particular, many social issues have advanced slowly, with a six-fold
increase in deaths from HIV/AIDS and some 14,000-30,000 people continuing to
die each day from water-borne diseases.5
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1
Agenda 21 is a comprehensive plan of action to be taken globally, nationally and locally by organi-

zations of the United Nations System, Governments, and Major Groups in every area in which human
impacts on the environment.
2
Christopher Flavin, Worldwatch President, 2002.

3
a common position of CURES (Citizens United for Renewable Energy and Sustainability), a network

of NGOs created to monitor the energy-related international processes in the follow-up of the
Johannesburg Summit.
4
CURES, THE FUTURE IS RENEWABLE – Declaration for the International Conference for Renewable

Energies (Renewables 2004), 2004.
5
Gary Gardner, State of the World 2002 (Worldwatch) – Chapter 1: The Challenge for Johannesburg:

Creating a More Secure World, February 2002, ISBN: 0-393-32279-3.
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The economic boom of the last 15 years has continued to damage natural sys-
tems and the increasingly visible evidence of environmental deterioration is only
the tip of a much more dangerous problem: the growing inequities in wealth and
income between countries and within countries, inequities that will generate enor-
mous social unrest and pressure for change. The Worldwatch Institute has recently
argued that to solve the earth’s environmental problems, the problems of the
world’s poor peoples must be simultaneously addressed.6

However, nearly half of the world’s populations live in rural areas, nearly 90 per
cent of them – over 2.9 billion7 – in the developing countries. The vast majority
of these people are still dependent on the traditional fuels of wood, dung and
crop residues, often using primitive and inefficient technologies. Nearly 2 billion
do not yet have access to electricity. For many, this combination barely allows ful-
filment of the basic human needs of nutrition, warmth and light, let alone the pos-
sibility of harnessing energy for productive uses which might begin to permit
escape from the cycle of poverty. 

Demographic trends risk exacerbating the situation. Most of today’s 2 billion peo-
ple are without adequate cooking and electricity services in rural areas, but urban
populations are projected to grow more rapidly, estimated to be 60 per cent of
the population by 2030.8 Far from easing rural energy poverty, this is likely to
reinforce policy-makers’ preoccupation with urban issues, while increasing com-
petition for rural energy supplies.

Dependence on traditional fuels will long remain a reality, given its level of pres-
ent use (reaching over 95 per cent in some countries). It is not so much their use
that is wrong, as the manner in which they are being managed and used, which
is not always at a sustainable rate. Inefficient technologies and appliances mean
that precious fuelwood resources are wasted and indoor smoke pollution severely
impairs health. The burden of this traditional energy use falls disproportionately
on women.

It is calculated that an amount of energy roughly equivalent to 7 per cent of the
world’s total electricity production today could cover all basic human needs if it
were distributed evenly over the world’s population (World Energy Council). In an
age of apparently advanced technological and management skills, we have failed
in this relatively modest challenge. It is essential that a gradual transition to mod-
ern energy systems (which may utilize traditional energy sources) must be
achieved if sustainable economic activity is to be realized in rural areas. 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING TRAINING MANUAL
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6
Worldwatch Institute – State of the World 2001, January 2001, ISBN: 0-393-04866-7. 

7
The Challenge of Rural Energy Poverty in Developing Countries, Copyright © 1999, World Energy

Council and Food and Agriculture Organization of the United Nations.
8
UN Habitat, 19 September 2004, BBC World.
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This module considers populations in rural areas and how the expansion of energy
services for them can link to sustainable development. It also presents some case
studies in China, Indonesia, India, Brazil and other very populous nations with
high total energy consumption. The module also looks at the policies countries
use for increasing access to energy services in rural areas.
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3. APPROACHING ENERGY SERVICES 
FOR RURAL AREAS OF DEVELOPING
COUNTRIES

3.1. The extent of rural areas

The difficulty in approaching rural areas for study is that there is no international
standard or agreed definition of urban and rural areas that would be applicable
to all countries or even to countries in a single region. There are a wide-range of
definitions of what urban areas are; an “urban” area could be a village as small
as only 1,000 inhabitants or a large administrative city, depending on which coun-
try is considered.9 However, taking indicators on human settlements compiled by
the UN Statistics Division,10 and discounting populations of developed countries,
table 1 summarizes the extent of rural populations in 114 countries that are con-
sidered in this document, showing the 12 most populous countries that make up
nearly three-quarters of the total population of 5 billion by themselves.11

At some three billion (about 46 per cent of the world’s population) representing
59 per cent of developing country populations, the true extent of rural areas can
be appreciated. The rural numbers do not rise considerably from 2004 to 2010
due to the general trend of migration to urban areas.12 The proportion of rural
people actually decreases over this period, but people in rural areas still make
up more than half of total developing country populations.

3.2. The situation of access to energy services

When approaching “energy” for rural areas many people think of this in terms of
provision of electricity or “bringing in the power grid”. But energy covers a num-
ber of different forms, for example, direct light, heating, cooling, shaft power as
well as electricity, and for a huge number of different tasks (cooking, lighting,
water pumping, refrigeration and communications) and end-users (domestic, 
businesses, basic social services, transportation etc.). Because energy is just the

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS
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9
Demographic Yearbook 2001, Table 6 – see unstats.un.org/unsd/demographic/sconcerns/densurb/

Defintion_of%20Urban.pdf.
10

unstats.un.org/unsd/demographic/products/socind/hum-sets.htm – 12 July 2004.
11

in order of size – China, India, Indonesia, Brazil, Pakistan, Bangladesh, Nigeria, Mexico, Vietnam,
Philippines, Egypt, Ethiopia.
12

all except in the central Asian former Russian states, Gambia, Palau and Sri Lanka.
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“ability to work”, demand for energy is a “derived demand”; people do not want
energy in itself but the “energy services” provided. This wide range of services is
made possible by different fuels and technology and can have a major impact in
facilitating livelihoods, improving health and education in rural areas of develop-
ing countries and helping to reduce poverty.13
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Table 1. Summary of rural populations across 114 developing countries, showing the 12 most populous
countries

Total Rural population Rural percentage

Continent 
and country Population Perc. Population (1000s) (1,000s) (1,000s)  
(with rank) (1,000s) 2004 share 2010 (est) 2004 2010 (est.)     2004 2010 (est) 

N. Africa 150,025 3.01% 167,039 73,911 79,443 49.3% 47.6%

11.  Egypt 73,389 1.47% 82,599 42,566 47,767 58% 57.8%

SS. Africa 710,696 14.26% 814,923 457,172 497,325 64.3% 61.0%

12.  Ethiopia 72,420 1.45% 83,789 60,833 69,196 84.0% 82.6%

7.  Nigeria 127,117 2.55% 147,676 67,372 71,389 53.0% 48.3%

C. Asia 253,848 5.09% 280,062 110,812 118,066 43.7% 42.2%

South Asia 1,435,804 28.81% 1,586,200 1,035,454 1,120,715 72.1% 70.7%

6.  Bangladesh 149,665 3.00% 168,745 113,745 124,669 76.0% 73.9%

2.  India 1,081,229 21.7% 1,182,962 778,485 836,740 72.0% 70.7%

5.  Pakistan 157,315 3.16% 181,797 103,828 116,378 66.0% 64.0%

SE. Asia 1,887,952 37.89% 1,995,525 1,132,813 1,095,983 60.0% 54.9%

1.  China 1,313,309 26.35% 1,371,892 801,118 762,964 61.0% 55.6%

3.  Indonesia 222,611 4.47% 239,980   120,210 114,001 54.0% 47.5%

10. Philippines 81,408 1.63% 90,552 31,749 31,276 39.0% 34.5%

9.  Vietnam 82,481 1.66% 89,392 61,036 63,645 74.0% 71.2%

S. America 367,003 7.36% 398,372 69,508 65,022 18.9% 16.3%

4.  Brazil 180,655 3.63% 194,519 30,711 26,628       17.0% 13.7%       

C. America 175,905 3.53% 192,768 58,072 60,549 33.0% 31.4%

8.  Mexico 104,931 2.11% 114,397 26,233 26,821 25.0% 23.4%

Pacific 2132 0.04% 2345 1351 1434 63.4% 61.2%

TOTAL 4,983,365 100% 5,437,234 2,939,093 3,038,537 59.0% 55.9%

13DFID – Energy for the Poor, Underpinning the Millennium Goals, Aug 2002, page 7.
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The rate of electrification and use of traditional fuels for cooking, two of the most
significant benchmarks for energy provision, are not overlaid in table 1 as specific
electrification rates in rural areas are difficult to obtain in so many countries, and
statistics on the use of biomass per country are even less available, although
cooking comprises 95 per cent of energy use in LDCs.

However, the World Energy Assessment estimates that between 1970 and 1990,
rural electrification programmes reached about 800 million additional people and
some 500 million saw their lives improve substantially through the use of better
methods for cooking and other rural energy tasks.14 While much of the rural elec-
trification programmes were through grid connection, the amount of renewables
now being utilized in LDCs has been estimated to be providing the extra energy
services needed to about 25 million people. The renewable energy capacity is
made up of 1 million solar home systems (SHS), 150,000 PV and wind powered
clinics and schools, 50,000 domestic wind turbines, 300,000 solar lanterns (in
India alone), 150,000 family-hydro units (in China and Vietnam) and hundreds of
thousands PV and wind water pumps.15

But despite the enormous efforts to improve energy services to rural populations
(including the use of renewables) in the past thirty to forty years, the un-served
population has not decreased significantly in absolute numbers – about two bil-
lion people still rely on traditional biomass for cooking and lack clean, safe fuels16

and 1.7 billion have yet to achieve any electrification.17

So, energy provision for all remains a key problem and challenge for billions of
poor people who often have a limited choice of technologies that convert energy
into useful services. The technologies most readily available to them are typically
inefficient or low quality.18 So they end up paying much more per unit of useful
energy service than the more well off.

On the face of it, this challenge looks formidable, yet to meet the basic cooking
needs of two billion people would correspond to no more than 1 per cent of global
commercial energy consumption19 and to provide the basic electricity needs of off-
grid households and enterprises is certainly technologically achievable and, using
the right financing instruments, often financially viable.

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS
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14World Energy Assessment: Overview 2004 Update – United Nations Development Programme, United
Nations Department of Economic and Social Affairs, World Energy Council, 2004, page 59.

15Greenpeace/The Body Shop – Power to tackle poverty, June 2001, ISBN 9073361745, page 9.

16Greenpeace/The Body Shop – Power to tackle poverty.

17World Energy Assessment, 2002 – United Nations Development Programme, United Nations
Department of Economic and Social Affairs, World Energy Council, 2002.

18DFID – Energy for the Poor, page 7.

19Reddy (1999), quoted in WEA, 2002.
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For example, the G8 Renewable Energy (RE) Task Force has a target of one bil-
lion additional people to be served with renewables in the decade to 2012, through
concerted action intended to result in the improvement in the efficiency of tradi-
tional biomass use for cooking for up to 200 million people, access to electricity
from renewable sources to up to 300 million people in rural areas of developing
countries and service to up to 500 million people connected to electricity grids
world-wide.20 The UNDP aims to halve the number of people without access to
commercial energy by 2015 and Greenpeace with the Body Shop have proposed
that two billion people be provided with RE by 2012.21

But even with the will and the technological capability for extending energy serv-
ices into rural areas, there remain immense problems in carrying this through. The
issue lies in the inequalities that poor populations face in many aspects of their
lives; economic, social and political, and access to energy is yet another extra
challenge that these people face.

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING TRAINING MANUAL

page 10.10

20G8 Task Force Final Report, July 2002.

21Greenpeace/The Body Shop – Power to tackle poverty.
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4. THE MILLENNIUM DEVELOPMENT
GOALS

The current situation, laid out above, calls for all possible actions to be taken to
improve energy access for rural populations, and none is more important than the
Millennium Development Goals (MDGs). This is fast becoming common under-
standing by many agencies concerned with the sector and the linking of MDGs to
energy services in rural areas is now being looked at carefully by many.

MDGs were first thought of and compiled during international conferences and
summits held in the 1990s, initially known as the International Development Goals.
Then in September 2000 the 189 member States of the United Nations unani-
mously adopted the Millennium Declaration.22 Following consultations among
international agencies, including the World Bank, IMF, OECD, and specialized
agencies of the UN, the General Assembly recognized MDGs as part of the road
map for implementing the Millennium Declaration.

MDGs cover eradicating extreme poverty and hunger; achieving universal primary
education; promoting gender equality and empowering women; reducing child
mortality; improving maternal health; combating HIV/AIDS, malaria and other dis-
eases; ensuring environmental sustainability; and developing a global partnership
for development.23 In summary MDGs:

“commit the international community to an expanded vision of development,
one that vigorously promotes human development as the key to sustaining
social and economic progress in all countries, and recognizes the importance
of creating a global partnership for development. The goals have been com-
monly accepted as a framework for measuring development progress.”24

The detail of the MDGs is shown in annex 1; they have aspirational targets in 18
important areas with 48 indicators to monitor progress to 2015. Better access to
energy is not a specific goal within the MDGs but there are indicators that refer
to energy in the goal of ensuring environmental sustainability and energy is an
aspect that runs through many of the targets in the MDGs. Many development
agencies, for example DFID, have noted how energy can play a crucial role in
underpinning efforts to achieve the MDGs and improving the lives of the poor peo-
ple across the world.25
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22see www.un.org/millennium
23www.oecd.org/document/41/0,2340,en_2649_34585_1907625_1_1_1_1,00.html
24www.developmentgoals.com/About_the_goals.htm
25DFID – Energy for the Poor, Executive Summary
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Review question

1. What are the eight Millennium Development Goals?
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5. LINKAGE OF ENERGY TO THE MDGs

Many institutions have considered the MDGs and integrated the important link-
ages of energy services to them. In fact, as energy services are essential ingredi-
ents of all three pillars of sustainable development (economic, social and
environmental, as below), they can be an input to all MDGs:

• Economic sustainability assumes that social and environmental aspects of sus-
tainable development must be defined economically;

• Social sustainability assumes that economic and environmental aspects must
be defined by taking into account social considerations (i.e. equal opportuni-
ties for all);

• Environmental sustainability assumes that the economic and social aspects
are defined by considering environmental constraints;

• The long-term perspective assumes social, economic and environmental
aspects can be sustained through generations and views remain consistent
with the majority of the population.26

5.1. Development agencies

A number of development agencies are helping to facilitate the MDGs, not so much
through direct involvement in their management, as in the financing of market
studies and the development of business plans to assist private sector interests
in establishing and operating energy services for rural people. These efforts are
aimed at addressing uncertainty and providing the necessary interface between
poor communities, energy services and private capital.

Department for International Development – UK

The UK’s Department for International Development’s (DFID) document “Energy
for the Poor” clearly outlines a matrix of energy and the MDGs, drawing on case
studies to reinforce the linkages.27 Broadly this shows that:

• To halve extreme poverty – access to energy services facilitates economic
development – micro-enterprise, livelihood activities beyond daylight hours,

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS
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26SOPAC/ICCEPT Pacific Islands Biomass Energy Resource Assessment Training Course

27DFID – Energy for the Poor, Annex 1
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locally owned businesses, which will create employment – and assists in bridg-
ing the “digital divide”.

• To reduce hunger and improve access to safe drinking water – energy serv-
ices can improve access to pumped drinking water and 95 per cent of staple
foods need cooking before they can be eaten.

• To reduce child and maternal mortality; and to reduce diseases – energy is a
key component of a functioning health system, for example, lighting operat-
ing theatres, refrigeration of vaccines and other medicines, sterilization of
equipment and transport to health clinics.

• To achieve universal primary education; and to promote gender equality and
empowerment of women – energy services reduce the time spent by women
and children (especially girls) on basic survival activities (gathering firewood,
fetching water, cooking, etc.); lighting permits home study, increases security
and enables the use of educational media and communications in schools,
including information and communication technologies (ICTs).

• Environmental sustainability – improved energy efficiency and use of cleaner
alternatives can help to achieve sustainable use of natural resources, as well
as reducing emissions, which protects the local and global environment.

United Nations

The UN has taken the energy-MDGs nexus forward under their Millennium Project,
which over a period of three years will work on a plan of implementation that will
help all developing countries to meet the MDGs and thereby substantially improve
the human condition by 2015. Ten thematically-orientated Task Forces perform the
bulk of the research, within which energy is represented.28 In October 2004 a work-
shop in the USA defined the energy services and corresponding targets required
to meet the MDGs in the poorest countries with a special emphasis on sub-
Saharan Africa. The recommendations on how the scaling up of access to improved
energy services is to play an essential role in meeting the MDGs, are described
in the report “Energy Services for the Millennium Development Goals”29

(November 2005). 

Global Village Energy Partnership

The Global Village Energy Partnership (GVEP)30 has also stressed the following as
the key areas of linkage of energy provision in rural areas to the MDGs:

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING TRAINING MANUAL
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28www.unmillenniumproject.org
29www.energyandenvironment.undp.org
30see www.gvep.org 
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• Energy and poverty

– Modern energy releases time spent gathering fuel;

– Energy is needed from small and household enterprises;

– Energy services are business opportunity for ESCOs;

– Communications and TV enable improved knowledge.

• Energy and hunger

– The requirement of energy for cooking is huge – it comprises 95 per cent of
energy use in LDCs and a third of the world’s population still rely on tradi-
tional fuels for cooking;

– Modern energy for cooking (LPG, electricity) can reduce reliance on biomass.

• Energy and Education

– Collection of fuel wood takes up a lot of time, especially for women;

– Improved lighting helps home and class study;

– Educational aids can be supported with electricity;

– Electricity for ICTs improve school effectiveness;

– Modern energy means better quality of life for teachers.

• Energy and mortality

– Lighting is an absolute priority for maternity services; 

– Electricity is needed for pumped and boiled water;

– Reduced air pollution from reduced use of biomass;

– Reduces hunger;

– Refrigeration for vaccines and food preservation;

– Safe water supply.

• Energy and environment

– Local domestic environment improved with modern energy services;

– Land degradation reduced with less biomass used for cooking;

– Local pollution reduced (especially in built-up areas);

– Renewable energy and energy efficiency help alleviate global warming and
climate change;

– Development and environment prerogatives of following clean energy path.

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS
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REEEP

The Renewable Energy and Energy Efficiency Partnership (REEEP)31 is a coalition
of progressive governments, businesses and organizations committed to acceler-
ating the development of renewable and energy efficiency systems (REES), which
also contribute to rural energy, rural sustainable development as well as the
MDGs. The visions of REEEP are: 

• Energy security. Dependence on imported fossil fuels leaves many countries
vulnerable to disruption in supply and the accompanying economic and devel-
opment impact. Increased use of efficient and renewables systems improves
energy security, by boosting resource productivity, avoiding excessive depend-
ence on imported fuels, developing local sources and diversifying energy port-
folios and suppliers.

• Economic development. Lack of access to sustainable energy constrains oppor-
tunities for economic development and improved living conditions. Renewables
and energy efficiency systems support a sustained GDP growth by improving
economic and environmental performance, enhancing technological innovation
and creating new commercial opportunities.

• Social equity. Access to and use of energy is marked by an uneven distribu-
tion in many countries, and between the rich and poor within them. Developing
distributed energy generation and sustainable renewable systems can enable
more equitable access to energy services and create new job opportunities,
especially in rural areas.

• Environmental protection. Most current energy generation and use results
in serious health and environmental impacts at local, regional, and global
levels – including climate change – which threatens human well-being and
ecosystems. Accelerating energy efficiency improvements and deployment of
sustainable renewable energy results in significantly lower environmental
pollution.

The European Commission

The European Commission has recently established a series of programmes and
funds aimed specifically at dealing with energy access for poverty reduction. These
are amongst others, the COOPENER programme, the European Union Energy
Initiative for Poverty Eradication and Sustainable Development (EUEI)32 and the
ACP-EU Energy Facility.
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31see www.reeep.org

32see www.euei.org 
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The actions of the COOPENER programme focus on institutional frameworks and
aim to support and stimulate the activities of the EUEI and to contribute to the
achievement of the Millennium Development Goals (MDGs). To complement activ-
ities of strengthening institutional capacity for improved access to energy serv-
ices, the EU has also initiated the ACP-EU Energy Facility, which provides
co-funding for energy and poverty actions in order to achieve the MDGs. 

A budget of 225 million Euro has been allocated for the ACP-EU Energy Facility.
Of this budget, five million has been set aside for the EUEI Partnership and
Dialogue Facility to support EUEI upstream dialogue for exemplary policy, capac-
ity building and partnership development. The remaining 220 million is designated
to improving rural people’s access to modern energy services in sub-Saharan
Africa as well as support energy efficiency and renewable energy investments in
the Caribbean and Pacific Island States. The bulk of the funding, at least 60 per
cent, is intended for co-financing in sub-Saharan Africa.
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Box 1. Linking energy and national development to the MDGs: 
a regional energy access plan in East Africa

In August 2005 the Ministers of Energy in the East African Community (EAC)

endorsed a document titled “Scaling up Modern Energy Services in East Africa to

alleviate poverty and meet the Millennium Development Goals”. 

This document outlines priority energy services that need to be scaled up in East

Africa in order to meet the Millennium Development Goals. The EAC has taken on

the challenge of developing a regional strategy and implementation framework,

leading to an investment portfolio to achieve these targets – a process that is sup-

ported by the UNDP.

Four energy targets are identified in the “Scale-up document”:

• Target 1: Enable the use of modern fuels for 50 per cent of those who at pres-

ent use traditional biomass for cooking. Support efforts to develop and adopt

the use of improved cook stoves, means to reduce indoor air pollution, and

measures to increase sustainable biomass production.

• Target 2: Access to reliable modern energy services for all urban and peri-urban

poor.

• Target 3: Electricity for services such as lighting, refrigeration, information and

communication technology, and water treatment and supply for schools, clinics,

hospitals and community centres.

• Target 4: Access to mechanical power within the community for all communities

for productive uses.
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The endorsement of the document by the ministries of energy marked the begin-

ning of the next phase: to define the process and further develop the regional strat-

egy and the implementation framework, including the institutional framework for

moving forward. 

Several activities necessary to develop a regional strategic framework for East

African countries to meet objectives for scaling up access to modern energy serv-

ices through the development of MDG-based investment programmes have been

identified, including the following: 

• Agreement on an implementation framework to meet the four targets including

planning capacity at relevant administrative levels;

• Strategies to mobilize financial resources to implement the formulated energy

policies;

• Learning from the Economic Community Of West African States (ECOWAS) expe-

rience in defining a regional energy strategy.

In order to foster the processes envisaged in the scale-up document, the Energy

Committee of the EAC in December 2005 decided to develop a regional strategic

framework for the Scale-up Initiative. This process was set underway at a regional

workshop in March 2006, which was followed by a meeting of the Energy

Committee. Furthermore, the EAC decided to communicate its engagement in energy

issues for development by presenting the Scale-up Initiative as its regional energy

programme at the Commission for Sustainable Development, CSD-14 held in New

York 1–12 May 2006.

Related to this is the ENABLE project,33 funded by the European Commission’s

COOPENER Programme, which aims to support and stimulate the activities of the

European Union Energy Initiative for Poverty Eradication and Sustainable

Development (EUEI) and contribute to the achievement of the Millennium

Development Goals (MDGs). The aim of the ENABLE project is to build capacity in

energy in the health, water and education sectors for poverty reduction in sub-

Saharan Africa and to support the development of cross sector planning tools and

their implementation. 

33www.enable.nu – accessed July 2006
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6. POLICY OPTIONS FOR INCREASING
ACCESS TO ENERGY SERVICES IN
RURAL AREAS

6.1. Basic needs of energy in rural areas34

The benefits deriving from energy services are often diverse and complex. They
range from:

• The direct benefits of contributing to increased production and reducing “sweat
energy”;

• The contribution that energy can make to health and human capital, for exam-
ple in terms of pumping water or provision of lighting and other services to
health facilities and schools;

• More intangible benefits of “security” (via street lighting, back-up energy sup-
plies, or pumped water reducing risks from drought);

• A sense of “inclusion” in the modern economy (via communications media).

These basic needs and energy sources are listed in table 2 below. 

A wide range of devices convert primary sources of energy into various “services”
but this process always has a cost (both for conversion processes and because
of efficiency losses). The cost of “useful energy” can be quite different from the
cost of the “primary energy” or fuel. Therefore it is important to refer to the pro-
vision of energy services rather than merely the supply of energy. 

It is important to note that as people become richer and proceed through the
“energy transition” that introduce new, more convenient and efficient sources of
energy into their lives, they may well continue using the traditional energy sources
as well. This is in part for cultural reasons and in part to minimize the risk of inter-
ruption in supply (for example back-up diesel generator to cover the risk of cuts
in power from the electricity grid). This multiple fuel use means that the impact
of fuel switching and efficiency improvements is often not as substantial as mod-
els and policies might predict. 

This is perhaps at its most extreme with cooking, where households may gradu-
ate to LPG but women still use wood and charcoal to cook certain types of food.
Even very poor households may retain a variety of options to reduce the costs or

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS

page 10.19

34EnPoGen Report, Energy, Poverty and Gender: a Review of the Evidence and Case Studies in Rural
China, 2003.
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6.2. The problems of increasing the ability to pay
for improved energy services in rural areas

Large numbers of people in effect suffer from a “vicious circle” of energy poverty
where they are “energy poor” because they do not have the means to buy
improved energy services, even if they have access to them (in the sense of being
in close proximity to a supply). Furthermore, even people who can afford improved
energy supplies still may not be able to afford the “conversion technology” that
makes that energy useful (for example, a stove, radio, light bulb or motor). This
can be illustrated diagrammatically (see figure I below). 
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Table 2. Typical end uses by energy source in developing countries35

Income Level

Low Medium High

Household

Cooking Wood, residues Wood, charcoal, residues, Wood, charcoal, 
and dung dung, kerosene, biogas kerosene, LPG, coal

Lighting Candles, kerosene, none Candles, kerosene Kerosene, electricity

Space heating Wood, residues, dung, Wood, residues, dung Wood, residues, dung, 
none coal

Other appliances – None Grid electricity Grid electricity and 
radio/television and batteries batteries

Space cooling None Electricity (fans) Electricity, kerosene, 
and refrigeration LPG

Agriculture

Tilling Human labour Draft animals Animal, gasoline, diesel

Irrigation Human labour Draft animals Diesel, grid electricity

Processing Human labour Draft animals Diesel, grid electricity

Industry

Milling/mechanical Human labour Human labour, Grid electricity, diesel, 
draft animals gasoline

Process heat Wood, residues Coal, charcoal, wood Coal, charcoal, wood, 
and residues kerosene, residues

Cooling/ None None Grid electricity
Refrigeration LPG, kerosene

Services

Transport Human labour Draft animals Diesel, gasoline

Telephone None Batteries Grid electricity

35Based on World Bank, 1996, Rural Energy and Development, World Bank Publication, page 25.

risks associated with a particular fuel/technology system. For example, in poor
rural China it is not difficult to find households with a solar water collector, bio-
gas digester, and both coal and residue burning stoves.
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Increased access to cash becomes crucial because improved energy services at the
household level frequently necessitate switching to an energy technology that costs
money from one that does not. Even where improvement in lighting results in cash
savings because the new source replaces more costly but less effective supplies
(such as batteries and candles), there is frequently a net increase in money expen-
ditures because people make more use of the improved energy services.

This means that attempts to reduce energy poverty (particularly using electricity
supply technologies) face a particularly difficult issue in terms of the stated pref-
erences of intended beneficiaries. When rural people express their needs for
improved energy services they often give high priority to lighting, a perfectly
understandable position for those forced to live much of their lives in the semi-
darkness provided by candles or kerosene. But the most financially sustainable
decentralized electricity supply options are likely to be those which provide power
to productive enterprises that can sell their products/services profitably.36
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Figure I. The vicious circle of energy poverty
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36Generally village wealth will not increase unless goods and services can be sold outside the village,
this implies that roads and transport are likely to be necessary “complementary inputs”.
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An important conclusion follows from this. The cycle of energy poverty will often
be broken only by combining improved energy services with end uses that gen-
erate cash incomes. These are likely to be the productive energy end-uses that
enhance production activities, either by increasing productivity, extending the
range of outputs or improving output quality. This might be labelled a “virtuous
circle” and is illustrated in figure II. 

Clearly the vicious cycle of energy poverty (as with other forms of poverty) can
be broken through the redistribution of wealth by means of grants and subsidies.
But the level of funds available from government, aid donors and non-governmen-
tal organizations is likely to be far less than those required to provide all people
with adequate energy services.

There is a further consideration, that is, when planning pro-poor energy interven-
tions it is important to consider the means of using the energy to secure cash
incomes at an early stage of the development process, and only subsequently to
see how the impact of improved energy services can be extended to the other
aspects of sustainable livelihoods. It has proven extremely difficult to produce
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Figure II. A virtuous circle to break out of energy poverty
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financially sustainable results with energy projects if they are started with the
mind set of “social development” (akin to feeder roads, clinics and schools) that
are free at the point of service.37 Such projects often fail when the governments,
aid agencies and NGOs who finance such schemes initially cannot sustain their
support for recurrent expenditures.
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37Though it is clear that in recent years attempts have been made to place such services on a more
financially sustainable basis.

Review question

1. What are the typical basic energy needs in rural areas?

6.3. Policy and regulatory instruments for 
improving energy services in rural areas

The role of intermediation

There are clearly many ways in which the overall energy supply and use system
might be conceptualized. The most effective method with which to increase energy
services in rural areas is the policy instrument. The approach extends the idea of
financial intermediation, technical intermediation, social intermediation and orga-
nizational intermediation.

Financial intermediation: involves putting in place all the elements of a financial
package to build and operate decentralized rural energy supply companies
(RESCOs) in place. The process is sometimes referred to as “financial engineer-
ing” and covers:

• The transaction costs of assembling the equity and securing loans;

• Obtaining subsidies;

• The assessment and assurance of the financial viability of schemes;

• Assessment and assurance of the financial credibility of borrower;

• The management of guarantees;

• The establishment of collateral (“financial conditioning”);

• The management of loan repayment and dividends to equity holders. 
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Financial intermediation can also be used to cover whole schemes rather than just
investment in an individual plant. In this way projects can be “bundled” together
in away which: 

• Makes them attractive to finance agencies; 

• Establishes the supply of finance on a “wholesale” basis from aid agencies,
governments, and development banks; 

• Creates the mechanisms to convert these flows into a supply of retail finance
(equity and loan finance at the project level). 

Technical intermediation: involves both improving the technical options by under-
taking research and development activities and importing the technology and
know-how “down” through the development of capacities to supply the necessary
goods and services. These goods and services include:

• Site selection;

• System design;

• Technology selection and acquisition;

• Construction and installation of civil, mechanical and electrical components;

• Operation & maintenance;

• Trouble shooting, overhaul and refurbishment.

Organizational intermediation: involves not only the initiation and implementa-
tion of programmes, but also lobbying for the policy change required to construct
an “environment” of regulation and support in which the energy technology and
the various players can thrive. This involves putting in place the necessary infra-
structure, and getting the incentives correct in order to encourage owners, con-
tractors, and financiers. Organizational intermediation must include the
development of regulatory support and incentive structures, which can specifically
address the energy needs of the poor in rural areas. 

Organizational intermediation is usefully distinguished from social intermediation
which involves the identification of owners and beneficiaries of projects and the
“community development” necessary to enable a group of people to acquire the
capabilities to take on and run each individual investment project obtaining for
them a voice in project identification, design and management of programmes.

The role of subsidies

In addition to overall poverty in rural areas, the number and range of “intermedi-
ation tasks”, low density of demand and remoteness of location, raises the costs
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and reduces profitability of energy supplies to rural areas. Furthermore a certain
amount of “social overhead investment” almost always has to be put in place to
support such schemes (training, technical assistance, capacity building within
communities). The burden of these overheads will be particularly high for inno-
vative schemes, though they may eventually be spread across a large number of
enterprises.

A report from The World Bank confirms the view held by many people involved in
the practical implementation of rural energy schemes when it says that:

It is illusory to expect that increasing access to electricity for a significant
part of the population traditionally excluded from grid-based electricity can
be financed only by the private sector.38

If the cost of energy is too expensive for poor people who need it, then the issue
of subsidies and/or grants cannot be avoided. The political acceptability of sub-
sidies has undergone wild fluctuations in recent years. All governments provide
subsidies, and it is clear that some have done more harm than good (destroying
markets and benefiting people who are already better off). However, the essen-
tial question that has emerged from the ideological posturing of recent years is
less about the rights and wrongs of subsidies in principle, but rather as to whether
a particular form of subsidy is actually likely to achieve its intended purpose. 

The arguments for using money that is supplied at less than full commercial rates
of interest are overwhelming if large numbers of people are to be given access to
improved energy services. This “soft money” will be required to enable people
with insufficient purchasing power to gain access to electricity, and to other more
convenient forms of energy.

If the case can be made for subsidies, experience suggests that the use of soft
money can both help the expansion of decentralized energy supply options and
harm them. As always, the “devil is in the detail” and in the specifics of each con-
text. Hence the phrase “smart subsidies”39 has been coined to put some distance
between current forms of subsidy and the earlier forms, for example subsidies on
grid-based electricity, kerosene and diesel, that have been shown to stultify inno-
vation, destroy markets and support the already more well off. 
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38Best Practice Manual: Promoting Decentralised Electrification Investment, ESMAP World Bank, 1999,
Page 10.

39The term “smart subsidies” was first coined by Charles Feinstein at the World Bank, and details of
what is involved can be found in Best Practice Manual: Promoting Decentralized Electrification
Investment, ESMAP World Bank, 1999. 
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A large number of technology driven schemes currently adopt a strategy of trying
to increase sales through subsidy. This is particularly the case with photovoltaics.
It is argued that increased sales will reduce the cost of production and, more
importantly, enable the overhead costs of providing technical support and sup-
plying retail credit to be spread over a larger number of unit sales. The evident
danger of such an approach is that “soft” money intended for social investment
is often used to subsidize the costs of these supply options for those who could
readily afford to pay the true cost if they genuinely regarded this as a priority
area of expenditure. Furthermore the use of subsidies linked to a particular sup-
plier can “pollute the well” for other entrants to the market. In essence “smart
subsidies: should:

• Follow pre-established rules that are clear, and transparent to all parties;

• Focus on increasing access by lowering the initial costs (technical advice, cap-
ital investment) rather than lowering the operating costs;

• Provide strong cost minimization incentives such as retaining the commercial
orientation to reduce costs;

• Remain technologically neutral;

• Cover all aspects of the project including end-use investments, particularly to
encourage pro-poor end-uses; and

• Use “cross subsidies” within the project to pay for lifeline charges or tariffs
and other “pro-poor” recurrent cost subsidies (e.g. enable transfer from richer
sections of the community, and commercial users to marginal connections).

Pricing

Perhaps, one of the most critical issues in rural energy development is the non--
monetized nature of many aspects of the rural economy, in particular, the bulk of
energy supplies in the form of fuel-wood and other biomass fuels. The limited
cash that rural people do have needs to be spent on a variety of goods: because
energy has traditionally been considered a free resource, it may not enjoy the
highest priority. At the same time, the introduction into rural societies of modern
energy sources carries a cash price. 

While the ability and the willingness of rural people to make the transition from
traditional to modern energy sources may be contingent upon their financial
resources, their prospects of achieving higher income levels are, in turn, often
constrained by the extent to which such a transition is achieved. Energy and rural
development may thus find themselves in a state of mutual dependence, and rep-
resent one aspect of the poverty cycle that pervades many rural areas. Breaking
this deadlock is one of the major challenges faced by developing countries in
developing their rural areas. 
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Pricing rural energy services is a dilemma issue. High prices for the services will
be beyond the affordability of rural people and low pricing will result in it being
difficult to induce the necessary investment from commercial banks and private
investors. In most cases, the immediate priority of dealing with rural energy
poverty is to provide a minimum amount of energy to meet people’s basic needs,
irrespective of their ability to bear the costs of supply and delivery. 

So subsidies on prices are one measure used to lower the cost of energy service
in rural area. For example, in the Chinese village solar power programme imple-
mentation, the government proposed a price subsidy, so that the rural people only
pay the operating cost, and the government will pay the investment cost. Even
so, most of the households still need to pay about RMB 2 per kWh in contrast to
the grid power sales price of about RMB 0.5 per kWh. This is still beyond the
affordability of rural poor; therefore some households in the PV powered villages
are turning back to candles or kerosene.

In the longer term, it is necessary to accelerate the “modernization” of the rural
energy sector, to facilitate and sustain productive economic activities in rural
areas, which will hopefully ensure economic and financial sustainability and
increase rural people’s self-reliance.

The enabling environment

The local government clearly plays a crucial role in the provision of subsidies,
even where it has been “rolled back” from direct involvement in providing energy
services to poor people. However, subsidies should not be considered in isola-
tion from other aspects of government intervention. Although the climate is grow-
ing more favourable to decentralized energy supply options, in most countries the
existing regulatory framework is often the major barrier to such development. It
can be hostile, contradictory or uncertain. Taxes and subsidies still often under-
mine markets, rather than encourage them. The supporting infrastructure of train-
ing institutions, or finance may be non-existent or inaccessible. Competitors may
be able to gain privileged access to subsidies that enable them to sell their prod-
ucts below cost. Without changes to this policy environment, the flow of private
sector finance and innovation will be restricted. These are the areas currently at
the focus of much analysis, innovation and reform.

The role of the energy regulator

The overall role for an energy sector regulator in a liberalizing power market is
to ensure a levelled playing field and to overlook the proper functioning of the
power market. 
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Often the regulator is involved in the implementation of the energy policies as
adopted by the national government. Therefore the regulator should be handed
the mandate and the resources to develop regulatory instruments and coordinate
the consultation process with the key stakeholders.

This mandate typically includes the following tasks:

• Set up the collaboration and consultation process with the key stakeholders
in order to integrate the planning of the rural electrification system and the
transmission system. The key stakeholders include the Rural Electrification
Authority (REA) and the Transmission and Distribution System Operator (TSO
and DSO);

• Explore how the use of renewable energy and energy efficiency technologies
can be best approached in the Grid Code;

• Help creating the enabling environment to attract private capital into the
national power sector, by identifying gaps in the legislative and regulatory
framework and by formulating recommendations accordingly;

• Initiate and review the development process of the Grid Code;

• The setting of tariffs and technical standards.
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Review questions

1. What is financial intermediation?

2. What is meant by an “enabling environment”?
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7. DIFFERENT MODELS FOR INCREASING
ENERGY SERVICES IN RURAL AREAS 

Although some developing countries long ago recognized the importance of
energy in rural development, it was only following the so-called energy crisis in
the early 1970s that rural development policy-makers began to show greater con-
cern for the energy constraints facing them. 

As the world suddenly entered an era of rising energy prices and unstable petro-
leum-based fuel supplies, these factors threatened to accelerate the perceived
gradual environmental depletion associated with rural people’s heavy reliance on
fuel-wood and agricultural residues to meet their basic energy needs. As supplies
of petroleum-based fuels became more costly and unreliable, it was believed that
people would have to switch back to traditional or nature energy sources.
Therefore the option in the most developing countries became to increase energy
services by using different business models.

7.1. Market-based models

There are very limited successful stories for increasing energy services in a sus-
tainable fashion to rural areas using a market-based model, due to the distrib-
uted service and limited profit on investment in this area. However, international
aid agencies have developed several market based business models to increase
energy access to rural areas. The general implementational flow of most market-
based models is shown in figure III.
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Figure III. Implementational flow of market based models
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In the successful market-based model, the role of the business service companies
is crucial, as they need to develop market-based ideas and get seed money from
the aid agencies and then attract money from commercial banks. Following this,
a local rural energy service company (RESCO) should be set up, with the support
of business service companies. In the market-based policy option, the interna-
tional aid fund still plays an important role. E&Co (of the USA) is typical of a busi-
ness service company involved in rural electrification and other rural energy
services in developing countries. 
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Box 2. E&Co. model

E&Co's mission is to promote a transition to a New Energy Paradigm that is based

on the implementation of clean, economically sound energy projects that reach rural

as well as urban populations in developing countries. Energy is a key factor in eco-

nomic development. Modern, clean energy services allow for quality of life improve-

ments, environmental protection and income generation. Modern energy services

have direct benefits (lighting, cooling, motor power) but more important is the fact

that modern energy services have indirect benefits (educational, community and

income producing activities) and induced benefits (such as the creation of enter-

prises to install and service energy systems and the training of local technicians).

E&Co's strategy is to support viable clean energy enterprises that ensure the deliv-

ery of affordable and reliable energy services to these communities. E&Co works

to demonstrate that this delivery can be market driven and commercial. E&Co's

efforts in Africa are structured to apply the lessons learned through experience in

providing enterprise development services and $6 million of investment to more

than 50 enterprises in 25 developing countries to the markets of Africa. 

Other market-based models could be the “concession approach” and “rental
approach” as shown in figure IV.40

40VPS means Village Power Supplier

Figure IV. Concession and rental approach of market-based models
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A concession approach has been demonstrated in Argentina,41 where an award
would be given to the most qualified RESCO bidder to provide the energy serv-
ices as a regulated monopoly in a certain areas and over a certain number of years
thereby operating in a “controlled” free-market environment. The tariffs should
be real, reflecting the actual costs of service, but subsidies for electricity used
could be extended to the poorest (based on household spending for lighting in
the absence of electricity or on household willingness to pay) and then reduced
over time during the concession period.

In a rental approach, as SOLUZ have shown in Honduras and Dominican Republic,42

the RESCO shoulders the costs of the equipment meaning the customer would
never own the system, but they would have to show their repayment capacity
while paying rent on it. If the energy service agreement needs to be cancelled, it
can be by giving advance notice and when payment is discontinued a technician
can transfer the system to another customer. The disadvantage is that this
approach can generally only be used for equipment that can be easily relocated,
for example, for SHS and small village PV systems.

7.2. Government-led model 

A government-led model can take on several forms. For example, for the Mexico
PRONOSOL programme, the government maintained control of the programme and
the private sector only participated as a vendor of goods and services and never
as the owner-operator. A “bottom-up” approach was taken allowing awareness
building on RE and participation of communities, and this effort has increased the
rural electrification level with over 40,000 SHS disseminated.

For the Chile PER (Programa de Electrificación Rural or Rural Electrification
Programme), the government led with a subsidy approach which was only for the
initial investment and did not include O&M costs for which tariffs were set high
enough to cover. The actual financing for the energy systems (decided by lowest
cost to provide electricity) was 10 per cent from users, 20 per cent to 30 per cent
from a distribution company (responsible for O&M) and 60 per cent to 70 per cent
subsidy from the state. Although new electricity supply was provided to more than
90,000 households, exceeding targets, most projects were on-grid extension and
diesel systems for off-grid rather than renewables.

A similar model has also been found in China to finance energy services in rural
areas. Apart from the government controlling the financial model, market elements
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41The programmes are PAEPRA (1995-2000) and PERMER (2000-2005).

42www.soluzusa.com
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are included in the policy options. In 2001, the Chinese government launched a
village power programme, to install 700 village power systems with central and
local government financial inputs. The financial flow in this government-led model
is shown in figure V.
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Figure V. Government-led model in China – financial flow
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In this model, the government is the financial agency and the installation com-
pany and the local service company play a crucial role for supply energy service
in the rural areas. However, the sustainability of this model depends very much
on continuing government support.

7.3. Private company participation

Increasingly in developing countries the task of ensuring adequate energy sup-
plies is being left to the private sector. This is primarily the result of structural
adjustment programmes, central to which is the privatization of publicly owned
utilities and the elimination of costly subsidies. In the absence of carefully defined
contractual relationships between the new private utilities and the state, reliance
on the private sector to provide energy services to the rural poor may result in
their continued neglect, since potential returns on investment in rural areas may
be lower than in other areas, or non-existent in some extreme cases. Despite this
there are examples of private commercial RE successes in the provision of energy
services in rural areas: SELCO (Solar Energy Light Company), active in India, Sri
Lanka and Viet Nam,43 and SOLUZ are good models, using fee-for-service and cus-
tomer financing and leasing approaches.
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Box 3. Village power model in China

In 2002, in order to meet the power needs of public utilities and residents of un-

electrified townships in remote, border regions of Western China, the National

Development and Reform Commission (NDRC) initiated its Township Electrification

Programme. Of the 1,065 townships included in the programme, 688 were targeted

for the construction of PV power stations, with a total installed capacity of 20 MW.

Small-scale hydropower stations were planned for 377 townships, with a total

installed capacity of 264 MW. 

Since initiation of the project, progress has been smooth in all areas of work. At

present, nearly all of the PV stations have been constructed and are now generat-

ing power; and the majority of planned hydropower stations are in the midst of

construction. The townships encompassed in the Township Electrification

Programme are spread across 12 provinces (or provincial level municipalities). The

total investment for the programme is 4.7 billion Renminbi / 607 million USD, of

which 2.96 billion Renminbi / 382 million USD is provided by Government bonds.

The programme is divided into two phases; the first phase includes 699 projects

and the second phase has 366 projects. (Figures in USD are estimates based on

the February 2007 exchange rate: 1.00 China Renminbi (CNY) = 0.1291 USD)

The Township Electrification Programme represents the first time that the Government

of China has used stand-alone renewable energy power generation systems on a large-

scale to resolve the electricity needs of un-electrified areas, realizing a transition away

from pilots and experiments in the use of such RE systems. At the same time, the pro-

gramme has, to a large extent, stimulated the rapid development of China’s PV indus-

try. The programme’s success is evidenced by the fact that China’s capacity for

production of PV modules has increased ten fold in just the past three years.

Box 4. SOLUZ model

Soluz Honduras and Soluz Dominicana, subsidiaries of Soluz, Inc., began opera-

tions in July 1998 and have supplied over 5,000 PV systems. Soluz Honduras’s rev-

enues are from the sale of PV equipment and services to rural customers in local

currency. The company is capitalized with equity and debt financing. The company

sells SHS for cash or on credit and provides electricity services on a fee-for-

service basis, which is becoming more and more popular.

In the Dominican Republic, Soluz is cooperating with an NGO on a rural credit pro-

gramme that finances some customers in their geographical area. They also use

their own capital to extend credit. However, the fee-for-service offer is really now

the most common choice by customers. By maintaining ownership of the PV sys-

tem assets, Soluz is able to provide them at affordable monthly rents, ranging from

10 – 20 US$ per month, prices equivalent to that now paid for kerosene, dry cell

batteries and the re-charging of car batteries for TV usage.
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Another successful story of private participation for increasing energy service for
rural areas is the small hydro power (SHP) programme in China. SHP development
initially requires a large investment in construction, but it is a cost effective option
in the long term. Some of the strategies adopted in promoting private financing
of China’s SHP development, especially in the smaller sized SHPs, include:

• “Multi-channel, multi-level and multi-structure” fund raising: The Chinese
government has directed that local people should seek funds from individu-
als, co-operatives, companies and any other external sources for the develop-
ment of SHP. Foreign investors are also encouraged to invest in SHP stations.
The principle of “who invests, who owns, who benefits” aims to allow investors
from multiple levels and areas to gain by investing in SHP.

• Share-holding and cooperative systems: Since the beginning of the 1990s,
most of the SHP stations in China have been developed under a shareholding
system. This system has become very effective in attracting funds. Table 3
shows the proportion of different SHP ownership systems in China.
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Box 5. SELCO model

SELCO provides technologies and financing services for developing country mar-

kets. Wireless technologies such as solar PV demand little physical infrastructure,

but require skilled rural men and women to introduce, supply, service, and finance

solar electricity systems. The SELCO model does this by combining three essential

elements: 

• Products: Small-scale modular wireless technologies such as solar photovoltaics

(PV) are used. The systems offer advanced, inexpensive lighting, electricity,

water pumping, water heating, communications, computing, and entertainment.

These products can be purchased for individual homes and businesses. They do

not require connection to a larger network. 

• Service: Customers are met where they live. With its extensive network of serv-

ice agents, it is able to provide at-home design consultation, installation and

after-sales service on all products sold. 

• Finance: Customers are helped to finance their purchases. It partners with rural

banks, leasing companies and micro-finance organizations to provide the nec-

essary credit to their customers. 

Combining these three elements creates a virtuous cycle: Using high-quality prod-

ucts reduces the cost of ongoing service and maintenance. With high quality prod-

ucts and ongoing service, customers are able to receive financing for their

purchases. By providing a combination of product, service and finance, the SELCO

model is able to offer lighting and electricity at a monthly price comparable to using

traditional, less effective sources. 
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• Government grants: All levels of government in China release several million
Renminbi each year as grants for SHP development. Other preferential poli-
cies, such as soft loans and rural electrification schemes further support SHP
development. However, government support is decreasing in significance for
funding SHP activities.

• Fund raising by local communities: Local people are usually willing to contribute
to the development of nearby SHP resources with the potential to provide local
benefits. The Chinese government has prioritized assisting and organizing the
local people to realize SHP stations and local grids below 10kV. Locals without
funds also offer free labour for the construction of stations and grids. 

• Bank loans: In the past ten years, financial companies and banks have grad-
ually become the major source of funds for SHP development. With the devel-
opment of the market economy, the banks and other financial institutions have
become more committed to the funding of SHP. In 2001, loans from banks
reached a proportion of 51.9 per cent of funds supplied. 

7.4. Subsidies 

Finally, subsidies, which are provided by the central and local governments, are
one of the most popular economic incentives for increasing energy for rural areas
in developing countries. The typical subsidies are as follows: 

• Management and administration: Governments would finance the agencies,
which manage the energy planning, regulation and price as well as other serv-
ices for increasing energy to rural areas, such as IREDA44 and the Ministry of
Non-conventional Energy Sources (MNES) of India. In China, the Rural Energy
Offices (REOs) have about 100,000 staff at different levels for renewable energy
development, the total administration cost of which was in 1998, about RMB
1.5 billion (180 million $US, 1998 exchange rate), a substantial subsidy for RE
development. 
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Table 3. SHP stations by ownership in China

Ownership State ownership Private ownership Total

Station Number 8,244 34,783 43,027

% 19.2 80.8 100

Installed capacity MW 17,500 8,762 26,262

% 66.6 33.4 100

Annual output GWh 62,954 24,187 87,141

% 72.2 27.8 100

44Indian Renewable Energy Development Agency Ltd. – iredaltd.com/ 
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• Direct cost for R&D: There are some subsidies for rural energy research and
development in many developing countries. Again, taking China as an exam-
ple, the annual budget for biogas, small hydropower and improved stoves is
about RMB 100 million RMB (13 million $US, 2007 April exchange rate). 

• Projects subsidies: In some cases, special financial agencies have been set up
for rural energy project financing, such as IREDA in India, which offers soft-
term loans varying at present from 2.5–14 per cent. Since 1987, IREDA secured
international funding for the solar photovoltaic and thermal, small hydro and
wind sectors through the World Bank and the Asian Development Bank. As a
government agency, IREDA started cautiously, taking bank guarantees from the
beneficiary for releasing credits in any of the modes available with them. By
mid 1998, IREDA had sanctioned 963 projects covering over 300 million $US
and the loan recovery rate has been as high as 99 per cent. 
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8. EXPERIENCES WITH INCREASING
ENERGY SERVICES IN RURAL AREAS

8.1. China

Rural energy integration programme45

Starting in the 1980s, the Chinese Government began rural energy construction
work that focused on renewable energy. The main areas of work were in promot-
ing energy efficient stoves, rural biogas digesters, fuel wood forests and solar
energy. As a result, at present the coverage of energy efficient stoves in China’s
rural areas is over 95 per cent and biogas work has moved from merely resolv-
ing energy needs to being a key component in the development of ecological agri-
culture and rural sanitation. The Chinese Government has been investing over RMB
1 billion (US$ 130 million, 2007 April exchange rate) annually in the building of
rural biogas digesters, with emphasis on providing these subsidies to biogas work
in China’s western regions, thus benefiting the development of renewable energy
in China’s rural areas.

The principle of “suiting local conditions, developing diverse energy resources,
utilizing energy resources in an integrated manner and striving for economic
returns” has existed in rural energy development for 20 years to develop firewood
and coal-saving stoves, household biogas digesters, small-scale hydropower sta-
tions and fuel wood plantations. Funds were allocated accordingly by both the
central and local financial departments for rural energy development.

In order to fit in with the development of rural energy resources, concerned depart-
ments under the State Council and local government at all levels have succes-
sively set up institutions and agencies for rural energy management and technical
extension. During the periods of the Sixth and the Seventh Five-Year Plans, trial
projects of integrated rural energy development were successfully carried out in
18 counties, covering an area of over 30,000 square kilometres and touching the
lives of 10.8 million people. During the Eighth Five-Year Plan period, China, by
launching the “100 County Project”, i.e. 138 integrated rural energy development
counties, promoted the rural energy development in an all-round way. 
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45Lu Ming, Ministry of Agriculture, R.R. China rural energy development in China and its role in sus-
tainable rural development, 2003.

07-80343_module11_cb.qxp  24/4/07  6:16 pm  Page 37



The Chinese Government attaches great importance to rural energy development
and its goals have been clearly specified in “China Agenda 21” and the National
People’s Congress have adopted the Ninth Five-Year Plan, in which it was reit-
erated to: “speed up the commercialization process of the rural energy indus-
try, popularize firewood and coal-saving stoves and coal for domestic use, set
up an energy industry, improve service systems and encourage the use of small
hydropower stations, wind energy, solar energy, geothermal energy and bio-
mass energy in light of local conditions”. Thus, the rural energy development
programme has benefited the most of the rural population with following indi-
cators:

• 97 per cent of the households have been connected with electricity;

• More than 10 million biogas digesters installed to provide gas for cooking and
other energy services in rural areas;

• 95 per cent of households have been serviced with energy saving stoves or
improved stoves for wood saving.

Small hydro power for rural electrification46

The use of small-scale hydropower to achieve rural electrification is a major char-
acteristic of renewable energy development in China. In the 1950s, the Chinese
Government began to develop small-scale hydropower in rural areas. In the
1980s, the Government began rural electrification pilots focused on small-scale
hydropower. At present, there are over 600 counties (accounting for 30 per cent
of all China’s counties) that rely mainly on small-scale hydropower for electric-
ity and a there is a programme for 400 more counties (see figure VI). 

Each year, the Chinese Government invests RMB 300 million (US$ 39 million, 2007
April exchange rate) in the development of small-scale hydropower, attracting
additional investments from local governments, enterprises, and individuals of
over 100 billion Renminbi (US$ 13 billion, 2007 April exchange rate). The total
installed capacity of small hydropower in China is now over 30 GW. At present,
in order to create synergies with the Sloping Cropland Conversion Programme and
the Western Development Programme, the Chinese Government is in the midst of
formulating a plan to replace fuel wood with electricity in rural areas of Western
China by developing small-scale hydropower and thus improving the ecological
environment as well as promoting economic development.
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46China Renewable Energy Review, Bonn Renewable Energy Conference, 2004
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The township brightness programme

China’s renewable energy industry has grown steadily over the last decade, and
a principal target of technological advancement has been rural village and house-
hold-scale power systems. Nationally, almost 97 per cent of Chinese households
have access to electricity and yet there are still 30 million people without access
to the power grid. To address this need, village systems based on photovoltaic
(PV) and wind power provide a cost-effective alternative to grid extension in these
areas, and have been the focus of Chinese rural electrification initiatives in recent
years. In late 2001, China launched an ambitious renewable energy-based rural
electrification programme known as Song Dian Dao Xiang (SDDX), literally
“Sending Electricity to Townships.” In just 20 months, the programme electrified
more than 1000 townships in nine western provinces, bringing power to nearly
one million people and providing the basis for rural economic development.
Installation was completed in June 2003 and consisted of 20 MW from PV, 840
kW from wind, and 200 MW from small hydropower (in Hunan and Yunnan
provinces) – see table 4 below. The government provided US$ 240 million or RMB
2 billion, to subsidize the capital costs of equipment, and is now drafting guide-
lines for tariffs and system ownership.

The next phase of this initiative will be the Village Electrification Programme,
which is tar-geted for 2005-2010 and will electrify another 20,000 villages in
China’s off-grid western region. Capacity building will be an important component
of this phase, and NDRC will work with international and local agencies to develop
and implement a training programme for national and local-level engineers and
technicians. Other inputs that will be critical to overall programme sustainability
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Figure VI. 400 Counties electrification programme with SHP (China)
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include system design, productive use components, load management, system
monitoring, reliable batteries and appropriate tariffs. The Township Electrification
Programme is one of the largest renewable energy-based rural electrification pro-
grammes in the world and it has enough critical mass to create a truly robust and
sustainable renewable energy infrastructure in China, especially for PV. The pro-
gram represents an important launch point, as the lessons learned will have an
immediate impact not only on future objectives of rural electrification, but also
ostensibly on renewable energy programmes worldwide.

China rural energy enterprise development47

The China Rural Energy Enterprise Development Initiative (CREED) project seeks
to create a sustainable energy development path for rural people in the Northwest
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Figure VII. Examples of SDDX installations in China

Table 4. Preliminary SDDX installation information by province in China

Province Number of Installed Total NDRC* Provincial
townships capacity investment grant grant

(kW) (CNY million) (%) (%)

Xinjiang 48 1,932.45 177 50 50

Qinghai 86 2,600 266 80 20

Gansu 12 1,230 113 50 50

Inner Mongolia 39 1,362 68 50 50

Shaanxi 10 70 8 50 50

Sichuan 51 1,600 180 50 50

Tibet 350 6,700 800 100 0

Total 596 15,494.45 1,612

* National Development and Reform Commission

47www.c-reed.org/ 
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part of Yunnan province and neighbouring areas in Western China. CREED also
aims to help alleviate environmental problems such as deforestation and biodi-
versity loss caused by the unsustainable collection of fuel wood in an area known
for its rich biological diversity.

CREED builds on the approach being used successfully in the UNF-funded AREED
project in Africa and B-REED project in Northeast Brazil, but that approach had to
be adapted because of the different political, geographic, economic, and cultural
characteristics of Western China. CREED aims to influence broader energy and
development initiatives that are underway in China and to redirect existing sources
of financing so as to achieve sustainable energy goals.

CREED will invest in new small entrepreneurs to offer energy services to rural cus-
tomers based on energy technologies and practices that are environmentally more
sustainable than current approaches. Adopting a method developed by project
partner E&Co. of coupling enterprise development services with closely targeted
financing, the CREED initiative will help start and support new businesses that
supply improved energy to the rural poor. CREED will also work with local part-
ners towards rural energy services by providing support for consumer credit and
income generation activities so that poor families will have the means – and incen-
tive – to purchase and use better alternatives. These two main thrusts of the proj-
ect will be carried out in a way that helps a variety of Chinese partners to continue
the approach and that anchors it in Chinese Government policies and programmes
that are themselves strengthened through the project.

8.2. Other countries

Brazil-REED project48

The Brazil Rural Energy Enterprise Development programme (B-REED), with fund-
ing from the United Nations Foundation, has been initiated as a partnership
between the United Nations Environment Programme (UNEP), in partnership with
its Collaborating Centre on Energy and Environment (UCCEE) and energy invest-
ment company E&Co. B-REED seeks to develop new sustainable energy enter-
prises by working with NGOs and development organizations that use clean,
efficient and/or sustainable energy technologies to meet the energy needs of pop-
ulations under-served by traditional means, thereby reducing the environmental
and health consequences of existing energy use patterns, while stimulating local
economic growth. 
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48www.b-reed.org/ 
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The B-REED approach offers rural energy entrepreneurs looking to enter or expand
into the sustainable energy business, a combination of enterprise development
services and start-up financing in the form of debt or equity. This enables them
to transform their business plans into early stage companies capable of access-
ing mainstream financing. B-REED provides this assistance by helping build suc-
cessful businesses that can promote clean energy technologies to rural Brazilian
customers. The objective is to build capacity within these organizations to iden-
tify potential energy projects and to provide follow-up business support services
to these entrepreneurs. B-REED includes training, hands-on business development
services and, for the most promising businesses, early-stage investment and assis-
tance in securing later stage commercial financing.

B-REED will also work closely with financial institutions to enhance their capacity
to integrate clean energy enterprises into their investment portfolios. This will be
accomplished through workshops and specific hands-on tools centred on rural
energy markets and sustainable energy enterprises, appropriate project finance
models, financial analysis and risk management issues.

The B-REED (Rural Energy Enterprise Development) Approach is shown below:
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Figure VIII. B-REED Approach
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B-REED applies a particular hands-on approach of enterprise development, simi-
lar to venture capital on a smaller scale and with social/environmental ends, for
example:

• The first B-REED support to an entrepreneur might be a modest loan (e.g.
$15,000) to support the preparation of a business plan. If this looks promis-
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ing, a second financing could assist in the company’s start-up; this transac-
tion might involve an additional loan or the purchase of an equity stake in the
company. In this initial period, significant in-kind support is provided includ-
ing a B-REED representative working closely with the company’s management.
The support increases the probability that a more “bankable” project can even-
tually be presented to financial investors and partners.

Grameen Shakti in Bangladesh49

The Grameen Bank of Bangladesh, a reputable and effective micro-lending
agency, with over 1000 branches and two million members, initiated a programme
in 1996 to provide credit for renewable energy systems to serve those without
access to electricity, through a non-profit rural energy company, Grameen Shakti.
Loans are made for solar photovoltaic home systems, which call for a small down
payment. Grameen Shakti’s first initiative has been a 1000 unit project to deter-
mine a number of important points concerning household solar photovoltaics.
These include: 

• The technical performance of these systems in rural Bangladesh; 

• Their acceptance by the poor; 

• The income-generating potential of the extended workday; 

• The affordability of such systems, especially when technical improvements and
economies of scale are factored in; 

• The training, monitoring and evaluation expertise requirements to successfully
expand this experience should it prove successful. 

More than 72000 solar home systems have been installed as of September 2006,
and an average of 2000 such systems are being sold every month. Twelve tech-
nological centres have been set up (with plans to set up an additional 18) and
already 2000 women have been trained as solar system technicians. 

A similar approach is considered for bio-digesters and solar thermal applications.
Research is being conducted for the development of a high quality solar water
heater, a solar cooker, a solar drier etc. A 1500 liter capacity solar water heater
was already installed on the roof of a dormitory.50
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49WEC report, the Challenge of Rural Energy Poverty in Developing Countries, 1999

50www.gshakti.com
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Solar home systems in Indonesia 

The high initial cost of renewable energy systems requires financing mechanisms
to make them affordable to consumers. With this in mind, PT Sudimara Energi
Surya, based in Indonesia, has been successful in selling solar photovoltaic home
systems in rural Indonesia using innovative credit arrangements and services.
Between 1993 and 1995, Sudimara sold over 7800 solar panels to rural customers,
through a network of local service centres that are responsible for sales, service
and credits. The average monthly payment being made on these solar systems is
less than the monthly costs of conventional energy systems. Additionally, con-
sumers obtained improved levels of energy services. Thus far, there has been a
100 per cent collection rate on the loans. 

By combining all of the operational and financial functions at the local level, it is
possible to open up new markets and also serve the needs of rural communities.
Building a good relationship with the customers and providing services that are
both inexpensive and easy to access maximizes sales and distribution. In addi-
tion, this type of programme has helped to build capacity and expertise in the
country by manufacturing and assembling system components in Indonesia. Once
the appropriate mechanisms are set up to provide alternatives to the local com-
munity, experience has shown that there are significant numbers of consumers
who are willing to pay the full cost to purchase these solar home systems.

Solar rural electrification in Morocco 

The Taqa Noor initiative is establishing a local photovoltaic industry and market
infrastructure for solar rural electrification in Morocco. It involves two separate
companies, Taqa Holding and NOOR Web, and includes a scheme for establish-
ing micro-utility enterprises at the village level, as well as a trading company,
which will create a critical mass for investment in photovoltaic technology and
delivery systems. 

The goal of each company is to offer dispersed, remote rural villagers a few kWh
at a sustainable price, comparable to their actual spending power and buying
habits. This will result in a number of different solar photovoltaic products being
offered through village-based franchises. Each has a central battery charging sta-
tion and will market single photovoltaic lanterns, 5 W and larger household sys-
tems, selling via appropriate cash, credit and leasing schemes. The project has
been designed to incorporate the best of what has been demonstrated in Central
America, China and India with a philosophy of reaching all rural income levels.
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9. CONCLUSION

A key form of intervention in the bid to increase the access of rural people to
energy services is financing. Many renewable technologies best suited to provid-
ing energy services to remote rural areas use non-monetized fuel, but have a pro-
hibitive initial capital cost. At the same time, many developing country
governments are actively promoting the replacement of fuel-wood by subsidizing
other energy sources. However, the success of such fuel substitution and energy
access programmes basically depends on two factors largely beyond government
control: economic growth and the corresponding increase in personal incomes that
would permit consumers to switch fuels. The substitution process in many coun-
tries is hampered by high import costs resulting from the inefficient procurement
of small quantities of renewable energy technologies.

Subsidies are a conventional means to overcoming the financial obstacles, but
this approach presents various difficulties. The welfare objective embodied in sub-
sidies for rural electricity, or commonly used fuels such as kerosene, LPG and
diesel, can often fail in its purpose, because of the diversion of these energy
sources to unintended uses, or their disproportionate use by the more affluent,
who could anyway afford the real costs of energy supply. 

A reduction or removal of pricing subsidies to overcome this problem is, however,
not straightforward because of its potential adverse impacts on the poor. The par-
tial withdrawal of kerosene price subsidies in Sri Lanka and Myanmar, for exam-
ple, forced people in some rural areas to return to the use of fuel-wood. Both
these countries suffer from deforestation and this could have serious environmen-
tal implications for them in the long run. 

Private sector participation is always the most important option for energy access
to rural people, and in the most of the developing countries, private investments
become the crucial measure to ensure the energy supply to rural people. 

There is a clear need for planning integration between rural electrification author-
ities, ministries and transmission and distribution system operators. An independ-
ent or semi-independent energy regulator, being an essential partner for the
national government in implementing the energy policies, should be handed the
mandate and the resources to coordinate the consultation process.

In summary, rural development in general and rural energy specifically need to
be given much higher priority by policy makers and regulatory agencies; rural
energy development must be decentralized to put rural people themselves at the
heart of planning and implementation; and rural energy development must be
integrated with other aspects of rural development. 
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LEARNING RESOURCES

Key points covered

This module covers the following key points:

• The issue of energy access in rural areas is closely linked to rural develop-
ment and to the achievement of the Millennium Development Goals.

• Policy instruments for improving energy services in rural areas include inter-
mediation, subsidies and pricing.

• There is a clear need for planning integration between rural electrification
authorities, ministries and transmission and distribution system operators. A
independent or semi-independent energy regulator should be handed the man-
date and the resources to coordinate this consultation process.

• Business models and private sector participation for increasing access to
energy in rural areas include market-based models, control and command mod-
els, private company participation and subsidies.

• Financing is key to increasing access to energy in rural areas.

• Many renewable technologies best suited to providing energy services to
remote rural areas use non-monetised fuel, but have a prohibitive initial cap-
ital cost. 

• Private sector participation and private investment is a crucial measure to
ensure the energy supply to rural people.

• Rural development in general and rural energy development specifically needs
to be given much higher priority by policy-makers.

• Rural energy development must be decentralized to put rural people them-
selves at the heart of planning and implementation.

• Rural energy development should be an integral part of the overall national
transmission and distribution network development planning.

• Rural energy development must be integrated with other aspects of rural devel-
opment.
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Question: What are the eight Millennium Development Goals?

Answer: 
1. Eradicating extreme poverty and hunger
2. Achieving universal primary education
3. Promoting gender equality and empowering women
4. Reducing child mortality
5. Improving maternal health
6. Combating HIV/AIDS, malaria and other diseases
7. Ensuring environmental sustainability
8. Developing a global partnership for development

Question: What typical basic energy needs in rural areas?

Answer: See table 2.

Question: What is financial intermediation?

Answer: Financial intermediation involves putting in place all the elements of a
financial package to build and operate decentralized rural energy supply compa-
nies (eg. RESCOs). The process is sometimes referred to as “financial engineering”
and covers: the transaction costs of assembling the equity and securing loans;
obtaining subsidies; the assessment and assurance of the financial viability of
schemes; assessment and assurance of the financial credibility of borrower; the
management of guarantees; the establishment of collateral (“financial condition-
ing”); and the management of loan repayment and dividends to equity holders. 

Financial intermediation can also be used to cover whole schemes rather than just
investment in an individual plant. In this way projects can be “bundled” together
in away which: makes them attractive to finance agencies; establishes the supply
of finance on a “wholesale” basis from aid agencies, governments, and develop-
ment banks; and creates the mechanisms to convert these flows into a supply of
retail finance (equity and loan finance at the project level). 

Question: What is meant by an “enabling environment”?

Answer: A regulatory and institutional framework that is not a barrier to develop-
ment of rural/decentralized energy services, i.e. it should encourage private com-
panies, be clear and consistent when dealing with all actors in the power/energy
sector and be constant and open to minimal political interference. Taxes and sub-
sidies should be used with care to encourage investments, not undermine markets.
A supporting infrastructure of training institutions and/ or finance should be put in
place and made accessible to all. 

Answers to review questions
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Relevant case studies

1. Ghana Solar (PV) Electrification Case Study

2. Ghana Wind Energy Case Study

3. Zambia PV-ESCOs Case Study

4. Rural Electrification in Brazil 
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1. Given that the MDGs do not mention energy specifically as a target, can
you put together a table showing for each MDG target how energy can
contribute to the achievement of that target.

2. Research an example of a project/programme situation where basic
human services were improved (sanitation, health, water supply, edu-
cation, etc.) and show the role of energy in achieving the improvement.
Would the project have been possible without energy? 
Write a 2–3 page essay.

3. Research the question of the use of subsidies to improve rural energy
access. What are the advantages and disadvantages of using subsidies?
What are “smart” subsidies? 
Write a 2–3 page essay. 

Exercises

Presentation/suggested discussion topics

Presentation: 

RENEWABLE ENERGY – Module 10: Increasing access to energy in rural areas

Suggested discussion topic: 

How can international aid funds best be used to improve access to energy serv-

ices for the poorest rural populations in order to achieve the MDGs? 
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INTERNET RESOURCES

The ENABLE project: building capacity in energy in the health, water and educa-
tion sectors for poverty reduction in sub-Saharan Africa: www.enable.nu 

Global Village Energy Partnership: www.gvep.org 

The G8 Renewable Energy Task Force: www.worldenergy.org/wec-geis/focus/
renew/g8.asp 

Greenpeace International: www.greenpeace.org/international

The UK Government’s Department for International Development (DFID):
www.dfid.gov.uk 

United Nations Statistics division: unstats.un.org/unsd/default.htm 

United Nations Human Settlement Programme: www.unchs.org 

Worldwatch Institute, Independent research for an environmentally sustainable
and socially just society: www.worldwatch.org

Renewable Energy and Energy Efficiency Partnership: www.reeep.org 

The EU Energy Initiative: www.euei.org

Agenda 21: www.un.org/esa/sustdev/documents/agenda21/index.htm 

The World Bank Group: www.worldbank.org

The Millennium Development Goals: www.un.org/millenniumgoals
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GLOSSARY/DEFINITION OF KEY CONCEPTS

Rural electrification Extending the electricity service to rural areas, usually not con-
nected to the national distribution grid. This can be achieved
through three main methods: extension of the national grid, iso-
lated mini-grids or individual household systems 

Energy services The provision of energy supply and measures concerned with
end-use in a single package.

Energy services company Companies concerned with maximizing efficient and cost-
(ESCO) effective supply and end-use of energy for their customers. 

Renewable energy The use of energy from a source that does not result in the deple-
tion of the earth’s resources whether this is from a central or
local source.

Supplier A company that buys electricity from a generator, or via a third
party, to supply to an electricity consumer. Suppliers are known
as retailers in some countries.

Supply The sale of electricity to final users. 

Sustainable development “That which meets all the needs of the present without compro-
mising the ability of future generations to meet their own needs”
U.N. Brundtland Commission.

Sustainable energy The provision of energy such that the criteria for sustainable
development are fulfilled. Sustainable energy has two compo-
nents: renewable energy and energy efficiency.

Financial intermediation Involves putting in place all the elements of a financial package
to build and operate decentralized rural energy supply compa-
nies (RESCOs). The process is sometimes referred to as “finan-
cial engineering”. Financial intermediation can also be used to
cover whole schemes rather than just investment in an individ-
ual plant. 

Technical intermediation Involves both improving the technical options by undertaking
research and development activities and importing the technol-
ogy and know-how “down” through the development of capac-
ities to supply the necessary goods and services. 
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Organizational intermediation Involves not only the initiation and implementation of
programmes, but also lobbying for the policy change
required to construct an “environment” of regulation
and support in which the energy technology and the
various players can thrive. This involves putting in
place the necessary infrastructure, and getting the
incentives correct in order to encourage owners, con-
tractors, and financiers. Organizational intermediation
must include the development of regulatory support
and incentive structures, which can specifically address
the energy needs of the poor in rural areas. Organiz-
ational intermediation is usefully distinguished from
social intermediation which involves the identification
of owners and beneficiaries of projects and the “com-
munity development” necessary to enable a group of
people to acquire the capabilities to take on and run
each individual investment project obtaining for them
a voice in project identification, design and manage-
ment of programmes.
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10. ANNEX 1 – DETAILS OF THE
MILLENNIUM DEVELOPMENT GOALS

Goals and targets Indicators

Goal 1 Eradicate extreme poverty and hunger

Target 1: Halve, between 1990 and 2015, 1(a). Proportion of population below $1 a day
the proportion of people whose income 1(b). National poverty headcount ratio
is less than $1 a day 2.  Poverty gap ratio at $1 a day 

(incidence x depth of poverty) 
3.  Share of poorest quintile in national 
consumption 

Target 2: Halve, between 1990 and 2015, 4.  Prevalence of underweight in children 
the proportion of people who suffer  (under five years of age) 
from hunger 5.  Proportion of population below minimum 

level of dietary energy consumption 

Goal 2 Achieve universal primary education

Target 3: Ensure that, by 2015, children 6.  Net enrolment ratio in primary education 
everywhere, boys and girls alike, will  7(a). Proportion of pupils starting grade 1 
be able to complete a full course of  who reach grade 5 
primary schooling 7(b.) Primary completion rate

8.  Literacy rate of 15 to 24-year-olds 

Goal 3 Promote gender equality and empower women

Target 4: Eliminate gender disparity in 9.  Ratio of girls to boys in primary, 
primary and secondary education secondary, and tertiary education 
preferably by 2005 and in all levels of 10.  Ratio of literate females to males 
education no later than 2015 among 15- to 24-year-olds 

11.  Share of women in wage employment 
in the non-agricultural sector 
12.  Proportion of seats held by women in 
national parliament 

Goal 4 Reduce child mortality

Target 5: Reduce by two-thirds, 13.  Under-five mortality rate 
between 1990 and 2015, the under-five 14.  Infant mortality rate 
mortality rate 15.  Proportion of one-year-old children 

immunized against measles 

Goal 5 Improve maternal health

Target 6: Reduce by three-quarters, 16.  Maternal mortality ratio 
between 1990 and 2015, the maternal 17.  Proportion of births attended by skilled 
mortality ratio health personnel 

Goal 6 Combat HIV/AIDS, malaria, and other diseases

Target 7: Have halted by 2015 and 18.  HIV prevalence among 15- to 24-year-old 
begun to reverse the spread of HIV/AIDS pregnant women 

19.  Condom use rate of the contraceptive 
prevalence rate
19(a). Condom use at last high-risk sex
19(b). Percentage of population aged 15-24 
with comprehensive correct knowledge of 
HIV/AIDS
19(c). Contraceptive prevalence rate
20.  Ratio of school attendance of orphans  
to school attendance on non-orphans aged 
10-14 
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Target 8: Have halted by 2015 and 21.  Prevalence and death rates associated 
begun to reverse the incidence of with malaria 
malaria and other major diseases 22.  Proportion of population in malaria-risk 

areas using effective malaria prevention and 
treatment measures
23.  Prevalence and death rates associated 
with tuberculosis 
24.  Proportion of tuberculosis cases 
detected and cured under directly observed 
treatment short course (DOTS) 

Goal 7 Ensure environmental sustainability

Target 9: Integrate the principles of 25.  Proportion of land area covered by forest
sustainable development into country 26.  Ratio of area protected to maintain 
policies and programme and reverse  biological diversity to surface area 
the loss of environmental resources 27.  Energy use per unit of GDP 

28.  Carbon dioxide emissions (per capita) 
and consumption of ozone-depleting 
chlorofluorocarbons 
29.  Proportion of population using solid fuels

Target 10: Halve, by 2015, the proportion 30.  Proportion of population with 
of people without sustainable access to sustainable access to an improved water 
safe drinking water and basic sanitation source, urban and rural 

31.  Proportion of population with access to 
improved sanitation 

Target 11: Have achieved, by 2020, a 32.  Proportion of households with access to 
significant improvement in the lives of secure tenure  
at least 100 million slum dwellers

Goal 8 Develop a global partnership for development

Target 12: Develop further an open, rule- Some of the indicators listed below will be 
based, predictable, non-discriminatory monitored separately for the least developed 
trading and financial system (includes a countries, Africa, landlocked countries, and 
commitment to good governance, small island developing states.
development, and poverty reduction—
both nationally and internationally) Official development assistance

33.  Net ODA total and to least developed 
Target 13: Address the special needs of countries, as a percentage of OECD/DAC 
the least developed countries (includes donors' gross income  
tariff-and quota-free access for exports 34.  Proportion of bilateral, sector-allocable 
enhanced programme of debt relief for ODA of OECD/DAC donors for basic social 
HIPC and cancellation of official bilateral services (basic education, primary health 
debt, and more generous ODA for care, nutrition, safe water, and sanitation) 
countries committed to poverty 35.  Proportion of bilateral ODA of OECD/ 
reduction) DAC donors that is untied 

36.  ODA received in landlocked countries as 
proportion of their GNI 
37.  ODA received in small island developing 
states as proportion of their GNI 

Target 14: Address the special needs of Market access 
landlocked countries and small island 38.  Proportion of total developed country 
developing states (through the imports (excluding arms) from developing 
Programme of Action for the Sustainable countries and least developed countries 
Development of Small Island Developing admitted free of duties 
States and 22nd General Assembly 39.  Average tariffs imposed by developed 
provisions) countries on agricultural products and 

clothing from developing countries 
40.  Agricultural support estimate for OECD 
countries as a percentage of their GDP 
41.  Proportion of ODA provided to help 
build trade capacity.  
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Target 15: Deal comprehensively with Debt sustainability 
the debt problems of developing 42.  Total number of countries that have 
countries through national and reached their HIPC decision points and 
international measures in order to make completion points (cumulative) 
debt sustainable in the long term 43.  Debt relief committed under HIPC 

initiative, US$ 
44.  Debt service as a percentage of exports 
of goods and services 

Target 16: In cooperation with Other
developing countries, develop and 45.  Unemployment rate of 15- to 24-year-
implement strategies for decent and olds, male and female and total
productive work for youth 46.  Proportion of population with access 

to affordable, essential drugs on a 
Target 17: In cooperation with sustainable basis
pharmaceutical companies, provide 47.  Telephone lines and cellular subscribers 
access to affordable, essential drugs per 100 population 
in developing countries 48(a). Personal computers in use per 

100 population  
Target 18: In cooperation with the 48(b). Internet users per 100 population 
private sector, make available the 
benefits of new technologies, especially 
information and communications
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11. ANNEX 2 – PLANNING FOR RURAL
ELECTRIFICATION 

Introduction

Sub-Saharan Africa currently has very low rural access to electricity. In the next few years

it is anticipated that electrification projects will be undertaken in many sub-Saharan coun-

tries. In most cases these will involve private sector partners as operators and investors,

and will be supported in some measure using subsidies where necessary. In each country

a government ministry or agency will be responsible for managing the rural electrification

process. In most countries this will be the Ministry of Energy and/or the Rural Electrification

Agency (REA). This government organization will have to carry out the following tasks:

• Select priority areas for electrification;

• Make informed decisions about which technology options are most suitable for electri-

fication of particular areas;

• Cluster projects into viable clusters for operation to reduce costs and the need for sub-

sidies;

• Define a mechanism for which electrification projects should be prioritized and should

receive scarce capital subsidy funds.

It is important that there are clear transparent criteria for the selection of priority areas for

rural electrification in each country. Having such criteria in place will create confidence with

the institutional stakeholders, the private sector and general public. This is important for

creating the right climate for new investments. 

This annex will briefly give an overview of possible criteria for planning rural electrification

and give some examples of how they can be used. The information in this Annex is given

as an indicative method of how rural electrification can be planned. The method used will

vary in each country according local conditions.

Objectives for electrification

The limited financial resources available for rural electrification in most African countries

mean that for any electrification programme it is important to minimize the costs of rural

electrification by using a least-cost approach, considering both investment and operation

and maintenance (O&M) costs. Electricity provision may use a combination of grid exten-

sions, isolated grid, and off-grid approaches. Least-cost generation and supply options

include diesel generators, grid extension, small hydropower, wind power, solar photo-

voltaics and other renewable energy technologies. The objectives for a rural electrification

programme could take many approaches. Some examples are listed below:
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• Maximizing the number of financially sustainable household connections that can be

achieved using a limited subsidy resource (focuses on the number of households);

• Maximize number households to be reached, with minimum subsidy (promote maxi-

mum private sector investment);

• Maximize the socio-economic benefit to be achieved through electrification of house-

holds, institutions, social services and enterprises – requires rating of a wide range of

possible benefits (this reduces the emphasis on the number of households connected);

• Maximize economic benefit of electrification (will tend to place even less focus on

household connections, more on enterprises/industry);

• Least-capital cost electrification (sometimes used for grid electrification planning, if

there is lack of information on consumption, and thus little basis to differentiate life-

cycle revenues and costs);

• Take a least cost approach to O&M to maximize sustainability of operations (allow sub-

stantial capital subsidy to reduce O&M).

Benefit points system of analysis

One way to support decision-making on technology selection, and specifically whether grid

technology is likely to be viable for certain clusters of loads; a simple rule of thumb can

be developed using “benefits points” (BP).1 Each potential electrification project would

accrue a number of “economic benefit points” in order to take in to account social and

economic benefits that arise from rural electrification. A system of allocating “benefit

points” can be developed in order to try and quantify these social benefits as well. 

For example, a “benefit points” system essentially allocates one point to the electrifica-

tion of a rural household and then compares the electrification of other institutions and

industries against this reference. As an example, electrification of a small shop or another

trader is considered to provide three times more economic benefit as a household on the

basis of the potential for increased income generation that may accrue through electrifica-

tion. So a small shop is allocated three benefit points. The electrification of a health cen-

tre might accrue 70 benefit points. 

The benefits point allocation system aims to take into account both the size of the load

(in kWh for energy consumption or kW for power demand), its contribution to the overall

financial feasibility of the line extension, as well as its weighting for social benefits. The

benefit points for proposed projects are then summed to assess the total potential bene-

fit of a particular project. 

The benefits of point analysis will prove useful in the rural electrification process and will

be mentioned wherever appropriate in the following section. 
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Rural electrification criteria

The criteria for rural electrification planning must be developed through a step-by-step

process. An example process of criteria development is presented here:

Step 1: Identification of national development plan priority areas

Step 2: First pass technology assessment

Step 3: Project clustering and identification

Step 4: Project prioritisation

Step 5: Regional equity adjustment

Each of these steps has a specific output in order to facilitate the development of the rural

electrification plan for the country. A diagram showing the steps and their outputs is given

in figure I. 

Step 1: National development plan priority areas

The first step in the process of selecting priority areas for electrification is to identify

regions that have been prioritized for economic development: these may include special

development zones etc. 

These regions are sometimes laid out in a country’s National Development Plan and other

national development planning documents are worth examining such as agricultural devel-

opment plans, poverty eradication action plans, etc. From these kinds of documents 

priority regions for electrification can be identified such as regional or district headquar-

ters, regions with many agricultural projects, areas with large industrial loads and trad-

ing centres. 

In addition to this, it is essential to integrate the rural electrification planning with the

transmission and distribution network planning. This requires close cooperation and coor-

dination between the Rural Electrification Agency, the Ministry in question (usually the

Ministry of Energy) and the Transmission and Distribution System Operator.

Step 2: First pass technology assessment

The first pass technology assessment is an important output of the process of planning

rural electrification. This will provide a map of the country detailing: 

• Current and planned electricity transmission and distribution networks; 

• Planned future and potential additional generation capacity;

• Unexploited local resources such as small, mini and micro-hydro sites, as well as solar,

wind and biomass resources. 
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Figure I. Diagram showing steps in the development of rural electrification 
criteria

National development plan
priority areas
Identification of priority

national development areas as

per national development plan

Based on analysis of most

cost effective technologies 

for each region

Indicative technology map of
the country

Project boundaries to cover

development areas, and

expanded to outlying areas 

to assess feasibility

Country map of indicative
viable projects

Districts and specific sites 

prioritized for economic 

development and investment

List of priority economic proj-
ects and map of development
nodes for the country

Project identification
Identify potentially viable 

projects based mainly on

financial criteria

Project prioritization
Rank projects in order of

“economic” priority for 

electrification

Modify for regional equity
Modify technical prioritization

for other considerations

Country map of prioritized
projects

Adjust ranking based on other

criteria

Rural Electrification Plan

First pass technology 
assessment
Allocate settlements in each

region to:

•  Grid extension

•  Mini-grid/generation options

•  Stand-alone

Process for rural 
electrification plan

Criteria and outputs

Coupled with an assessment of potential electricity demand from institutional data (loca-

tions of health centres, schools, businesses, trading centres etc) and population data, as

well as socio-economic profiles, a provisional assessment of the most cost-effective elec-

trification means will be identified.
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The main outputs of the technology assessment and costing will give generalized life-cycle

costings for energy supply for typical installations (e.g. grid-connection, mini-grids, stand-

alone diesel, stand-alone solar power). At this stage, the costing should be unsubsidised,

representing the whole life costs of electricity supply.

Step 3: Project identification, clustering & financial pre-feasibility

Proposed projects may be initially ranked according to the number of benefits points they

may accrue. A potential project with a large number of benefit points would be seen to

provide greater overall benefits than one with far less accrued. 

However, it is vital for the sustainability of rural electrification that projects are financially

viable in the long-term. The identification of potentially viable projects will be based mainly

on financial criteria and will follow the process shown in figure II. The scale of projects for

viable operation can also be defined by a minimum number of benefit points. 

Step 4: Project prioritization

Packaging of projects into rural electrification priorities is a more detailed process with

detailed project pre-feasibility analysis. Projects must meet certain minimum criteria.

Theoretically, there are many potential criteria for project prioritization. For example:

• Numbers of connections anticipated;

• Average capital cost per connection made for each line (already disproved as a suit-

able criteria, but still widely used);

• Financial viability – Financial Internal Rate of Return (FIRR);

• Subsidy required to make “line” affordable (or essentially, FIRR);

• Economic Internal Rate of Return (EIRR) (complex if done for each project).

Prioritization may be done on individual grid line extensions, parts of lines, or even on

clusters and groups of lines, as well as on mini-grid systems. A simplified three-step proj-

ect prioritisation approach is summarized below:

1. The life cycle cost of the project is determined (i.e., the total project cost over a given

time period, e.g. 20 years). This includes both capital expenditure (Capex) and opera-

tional expenditure (Opex). The net present value2 of the total subsidy3 required to make

the project profitable is then determined: typically this would mean an internal rate of

return of not less than 20 per cent for the equity invested. In the case of diesel-based

systems the subsidy may be a substantial operational subsidy over the system life.
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2. Each project will accrue a number of “economic benefit points” in order to take in to

account social benefits that arise from rural electrification. These social benefits are

not accounted for in a strict financial analysis of a project and so it is important they

are taken into account when prioritizing projects. The system of allocating benefit points

has been discussed previously. 
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Figure II. Process for project identification and financial feasibility analysis

Propose project types and sizes
Based on financial criteria for viability:

•  Scale of investments required
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of tariff versus subsidy.
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•  Investment costs required

•  O&M costs

•  Predicted consumption levels, 

•  Tariffs required and affordability

•  Uptake vs. subsidies required

Iterate process steps on

left if required

Determine project boundaries
Define appropriate projects on the

Geographical Information System

(GIS), which incorporate the above 

criteria and constraints as starting

points.

Budget check
Consider scale of investments and

REA budgets available

Process Criteria
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3. The NPV of the total subsidy is divided by the total number of benefit points that have

accrued, giving a cost per benefit point of the project. 

Once projects have been selected and packaged for development by the Ministry of Energy

and/or the REA (or other appropriate body) the real prioritization will depend on the

response and on specific requirements from private investors and the financial institutions. 

The following are examples of criteria that can be used for further analysis and prioritiza-

tion:

4. Capital Cost per Connection analysis does not take into account the Life Cycle Costing

(LCC) or overall project viability, so projects, which could well, be viable may still show

the highest Capital Cost per Connection. This approach to prioritization is thus very lim-

ited.

5. Subsidy Analysis takes into account the full LCC and O&M costs, as well as determin-

ing the subsidy that which will result in setting tariffs at affordable levels. Projects that

require no subsidy are clearly favoured over those requiring large subsidy. The Subsidy

Required per Connection shows clearly which projects are most viable and which are

not, but does not always clearly rank the projects.

6. Benefit Points Analysis gives a more useful overall ranking. 

7. If projects do not fit within these Benefit Point Analysis Criteria, then it is possible that

some of the less economical lines or components would have to be excluded from the

project.

8. A further criterion for ranking would be that projects must have a minimum number of

BPs to be considered. If this were not done, large numbers of applications involving

many tiny projects may result in the larger projects being neglected. 

Step 5: Regional equity adjustment

Following the prioritization of projects, the rankings could then be adjusted depending on

other external influencing criteria:

• Funding contributions from non-government sources;

• Transmission grid and distribution network transfer capacity and security of supply;

• Supply capacity available, scheduled load-shedding;

• Generation capacity expansion programmes;

• Grid and network expansion programmes;

• Distributed (“in-project”) electricity generation;

• Respective proportions of costs of transmission/distribution reinforcement and reticu-

lation; 

• Political expectations;

• Poverty alleviation policy and projects;

• Regional equity (see further comments below).

MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS

page 10.65

07-80343_module11_cb.qxp  24/4/07  6:16 pm  Page 65



Electrification projects should be considered as necessary conditions for development, but

not as sufficient conditions, and there are usually other overriding conditions. Priorities

that are considered more important for rural development than electricity include basic

health services, elementary schools, water supply, and feeder roads. Therefore, it is usual

to identify priority areas where electrification would have a significant beneficial impact,

rather than electrifying for the sake of maximizing the number of connections. The bene-

fit points approach aims to incorporate this view.

Several criteria that provide a definite planning framework are listed below (adapted from

Thom (1998)):

• Criteria in support of economic growth:

– Allocate resources based in part on contribution by regions to the national economy

(Gross Geographic Product, GGP);

– Allocate resources based on maximizing the macro-economic impact of electrification

undertaken; 

– Electrification projects contributing to economic growth – identify specific develop-

ment projects that have high economic potential.

• Criteria in support of socio-economic development:

– Allocate resources to regions having a higher proportion of non-electrified facilities

(health centres, schools etc.), where providing services would lead to greater bene-

fits;

– Allocate resources where there are complementary development initiatives in the

regions, to enhance the impact of electrification;

– Allocate resources according to general poverty levels. (Note that electrification may

not be the most urgent or best way of addressing poverty, and projects may be more

sustainable in wealthier regions rather);

– Allocate resources according to the number of non-electrified households in regions

(expressed as a percentage of total households in region);

– Allocate resources according to the articulated demand for electrification. (note that

this is open to political manipulation).

• Other Criteria related to regional allocation of electrification resources:

– Limitations on the practicality of supplying electricity to the regions (lack of trans-

mission infrastructure or power supply capacity);

– Avoidance of destabilized regions – as it will be difficult to establish financially viable

projects in these regions. Note however that some countries have used electrification

to help promote stability and establish a sense of belonging;

• The argument that results is that electrification projects have the most significant 

positive impacts if they are part of a larger development plan for a specific area or

region.
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Conclusion

The development of rural electrification planning and criteria to aid planning is a complex

subject. The aim in this document is to present an example of a relatively simple and trans-

parent process that could be used for rural electrification planning. The process described

follows a five-stage filtering process: 

• Identification of priority development nodes, usually political priorities and part of a

national development plan;

• Technology mapping based on least-cost supply and life-cycle criteria;

• Project identification, clustering and costing based on criteria for financial viability;

• Project prioritization based on economic criteria;

• Adjustment for regional equity based on political imperatives.

While the costing, financial viability and economic criteria are obviously very important, a

simplified economic benefit points (BP) system can also be developed to make the system

more transparent. The economic benefit points allocation should be based on sectoral pri-

orities in local government, health, education, agriculture and water sectors covered in the

national development plans, poverty eradication documents, etc. 
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1. BACKGROUND

Renewable energy (excluding large-hydro) currently contributes an insignificant
part of electricity supply in Ghana.  For example, by 2001, the estimated 4,000
off-grid PV systems installed nationwide had a total capacity of 1MW, compared
to the grid capacity of over 1,700MW in 2003.1 Electricity generated from renew-
able energy is used at the individual household or institution level, and the sys-
tems are usually not connected to the grid. 

Renewable energy technologies (RETs) are not currently targeted for development
under a concerted policy regime in Ghana. Moreover, none of the electrification
programmes undertaken to date have included renewable energy as an alterna-
tive source of power. This situation means that development of renewables
remains largely in the hands of individuals with little government support. There
is no process in place presently for individuals or cooperatives to feed the power
generated from renewable energy systems into the national grid. However, sev-
eral efforts have been made through feasibility and pilot programmes to develop
experience with renewables. One such project is the East Mamprusi Solar Project
(RESPRO) described in this case study. 

2. INTRODUCTION

The East Mamprusi Solar Project, also known as the Renewable Energy Services
Project (RESPRO), is a joint project between the Global Environment Facility (GEF)
and the Government of Ghana. It was designed to provide electricity to off-grid
communities in the East Mamprusi District of the Northern Region of Ghana using
solar PV technology. In addition, the project was meant to demonstrate the fea-
sibility of using renewable energy technologies to provide electricity in off-grid
rural areas. 

3. PROJECT DESCRIPTION

The communities selected under the RESPRO project were not scheduled for con-
nection to the electricity grid under the national rural electrification programme,
and electrification was to be achieved using PV systems. The project also intended
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to start a renewable services industry based on returns from the consumers. About
2000 households had solar home systems (SHS) installed under the RESPRO proj-
ect. Streetlights, a water pump, vaccine refrigerators and lighting for clinics and
schools were also powered by PV systems.

Establishing community grid systems (mini-grid) was found to be too expensive
due to the dispersed nature of the settlements and households, and therefore sin-
gle units were installed for each location. The units consisted of small SHS for up
to four lighting points. Users had the option of purchasing larger systems on their
own. The project was based on a utility model with each user paying a flat monthly
fee to the RESPRO project. This fee was pegged in US dollars (USD) based on the
cost of the systems, and was initially the cedi (Ghanaian currency) equivalent of
5 USD.

3.1. Financial support

The project was implemented by the Ministry of Mines and Energy and was funded
in part by the Government of Ghana (GOG) and the Global Environmental Facility
(GEF) through the United Nations Development Programme (UNDP) with technical
support from the National Renewable Laboratory (NREL) of the US Department of
Energy. The financial contributions were as follows:

• 2.5 million USD GEF grant funds;

• 0.5 million USD Government of Ghana (including 300,000 USD in PV equip-
ment). 

Other institutions involved in the project implementation are Volta River Authority
(VRA) and Kwame Nkrumah University of Science and Technology (KNUST).

3.2. Status of the project

The project has shown the feasibility of using renewable energy to provide remote
rural areas with electricity. Technical expertise in PV systems has been acquired,
and there is increased public knowledge about renewable energy technologies
being used to provide energy solutions.

The consumers wished to use the solar energy for appliances such as electric
irons, colour television, fridges and for machinery like grain mills, but the energy
provided by the installed systems is insufficient to run these devices. Thus, indi-
viduals have the perception that PV systems are “inferior”, and that by installing
PV systems, the communities have been prevented from acquiring the “real thing”
in the form of grid connection. 
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Even though there is a general complaint that the tariffs are high, the tariffs are
not economical, and cannot recover cost, maintain the systems, or make profit,
even though one of the objectives of the project was to demonstrate commercial
viability. At the current tariff levels, it would take an unreasonable length of time
to recover costs. In addition, the seasonal incomes of the farming population affect
the payment of tariffs on schedule. Since most of the project inputs and acces-
sories are imported, the poor financial position of the project has led to short-
ages of spare parts, which has led to delays in maintenance work. The project
has therefore failed to demonstrate commercial viability. 

The contribution of the project to global environmental change is insignificant
since emissions from biomass combustion persist because the energy needs for
cooking are still met by using wood, the installed PV systems being too small to
sustain electric cookers and other alternatives like LPG not being available.

The project started of with two engineers and three technicians. However, when the
project coverage area was increased there was no corresponding increase in the num-
ber of staff, putting pressure on the staff. Also, only four vehicles were available and
this reduced the mobility of the technical staff. Repairs and maintenance schedules
were not strictly followed and some faults are not promptly repaired.

One of the objectives of the project was to encourage private sector participation
but this has not materialized to any significant extent. The expected reduction in
the growth of thermal energy generation as envisaged in the project document
may not materialize.

3.3. Benefits

A number of project activities had been achieved at the end of the project. The
project was initially targeted at communities in the East Mamprusi District, but by
the end of the project 219 communities in the three northern regions had bene-
fited from the project against the original 13 communities. 

In total about six clinics, forty-two schools, one water pump, twenty-four street-
lights, and 1876 home systems were installed. Some of the immediate benefits
were improved health services, easy access to water, night-time study at schools,
improved productivity and socialization at night, and improved security, for exam-
ple from burglaries. A number of small-scale ventures which benefited from the
PV units are chemical shops, drinking bars, petty goods stores, barber shops, tai-
loring shops, a petrol filling station, and so on.

The PV systems made it possible to use radio and TV sets, which improved access
to information and provided alternate types of entertainment to the communities.
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4. CONCLUSION

The RESPRO project is arguably the most ambitious solar PV project in Ghana to
date. The number of installations that were completed in a relatively short period
of time is commendable, particularly considering the widely dispersed populations
in northern Ghana. However, it is unlikely that the project will be sustained in the
long term due to some of the problems outlined above. Some of these are sum-
marized below:

• High monthly cost to consumers;

• Insufficient resources for effective maintenance of systems;

• Low involvement of the private sector;

• Some of the equipment used had high failure rates, leading to higher mainte-
nance costs.

Of particular concern is the way in which the project competed with the National
Electrification Programme (NEP), instead of complementing it. Many potential
users did not get involved because they expected electricity to do more for them
than just lighting. They also believed that if they waited long enough, the NEP
would end up covering them.

In spite of these problems, there are several important lessons to be learned from
this project, including the mode of deployment (utility versus outright purchase),
the attitudes of rural populations to individual solar systems, and the importance
of maintenance in RET deployment. It is hoped that these lessons will be carried
into future large-scale projects.

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING TRAINING MANUAL

page 10.74

07-80343_module11_cb.qxp  24/4/07  6:16 pm  Page 74



MODULE 10: INCREASING ACCESS TO ENERGY SERVICES IN RURAL AREAS

page 10.75

Case study 2.

GHANA WIND ENERGY PROJECT

CONTENTS

1. BACKGROUND 10.77

2. PROJECT DESCRIPTION 10.77
2.1. Introduction 10.77
2.2 Aim 10.78
2.3. Financial support 10.78
2.4 Status of the project 10.79
2.5. Benefits 10.79

3. CONCLUSION 10.80

07-80343_module11_cb.qxp  24/4/07  6:16 pm  Page 75



07-80343_module11_cb.qxp  24/4/07  6:16 pm  Page 76



1. BACKGROUND

Renewable energy (excluding large-hydro) currently contributes an insignificant
part of electricity supply in Ghana. For example, by 2001, the estimated 4,000 off-
grid PV systems installed nationwide had a total capacity of 1MW, compared to
the grid capacity of over 1,700MW in 2003.1 Electricity generated from renewable
energy is used at the individual household or institution level, and the systems
are usually not connected to the grid. 

Renewable energy technologies (RETs) are not currently targeted for development
under a concerted policy regime in Ghana. Moreover, none of the electrification
programmes undertaken to date have included renewable energy as an alterna-
tive source of power. This situation means that development of renewables
remains largely in the hands of individuals with little government support. There
is no process in place presently for individuals or cooperatives to feed the power
generated from renewable energy systems into the national grid. However, sev-
eral efforts have been made through feasibility and pilot programmes to develop
experience with renewables. One such project is the wind energy project described
in this case study. 

2. PROJECT DESCRIPTION

2.1. Introduction

Wind energy is becoming a mature technology for electricity generation across
the world. In Ghana, wind energy is one of the renewable energy options consid-
ered as viable to be exploited for electricity generation. Even though the wind
speeds in Ghana are quite low in general, tests have shown that along the coast
there is sufficient wind to power small turbines.

The Ghana Wind Energy Project intends to provide power to off-grid communities
by using locally manufactured wind turbines, which, in addition to being cheaper
than imported models, will create the required technical capacity locally for the
development of the technology.
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EnterpriseWorks Worldwide (EWW) collaborated with two private sector partners,
Rural Energy and Environment Systems (REES, Ghana) and Scoraig Wind Electric
(UK), to develop a local supply chain for locally manufactured wind turbines. This
involved training a group of technicians, manufacturing a number of turbines, set-
ting demonstration sites, and launching an information campaign on the project.

To start the project, EWW brought in a consultant from Scoraig Wind Electric in
July 2004 to train a group of 17 Ghanaian craftsman and technicians from four
separate business enterprises in the manufacture of 500-watt wind turbines. After
manufacturing one demonstration unit, which was erected on the premises of the
Industrial Research Institute of CSIR in Accra, ten other turbines were mounted in
eight demonstration sites located in off-grid communities along the coast. 

It was intended that, after a six-month assessment period, the user would be
offered the unit for sale either as a direct purchase or through a credit scheme
arranged by the African Rural Energy Enterprise Development (AREED) initiative.

In addition, once the concept was shown to be viable, EnterpriseWorks intended
to seek funding for a large-scale expansion of the project by marketing the wind
turbines, training more manufacturers, and providing business advice and credit
to customers and manufacturers. The initial target market for the wind turbines
is large agricultural companies. The project implementers hope to stimulate the
creation of a new industry and create more job opportunities.

2.2. Aim

The aim of the wind energy project is to provide electricity for off-grid rural areas
in Ghana, thereby improving the inhabitants quality of life and providing a means
of livelihood, and to develop local capacity in the fabrication of small wind tur-
bines. 

2.3. Financial support

The World Bank funded the Wind Energy Project. EnterpriseWorks Worldwide won
funding of US$ 179,000 from the World Bank Development Marketplace Place
Competition of 2003. 

Technical support also came from the Council for Scientific and Industrial Research
(CSIR).
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2.4. Status of the project

According to the Completion Report submitted to the World Bank in July 2005,
the implementers consider the project as 50-69 per cent successful.2 3

Five of the turbines were locally manufactured, and were installed with locally
manufactured inverters and charger/controllers, while the batteries were
imported. The local turbines are rated 500Wp. In order to provide a basis for com-
parison, five (5) 1000Wp imported wind turbines were also installed. In all, ten
systems were installed at eight locations along the coast.

Only three out of the five locally manufactured turbines worked satisfactorily and
were operational by the end of the first year of the project. It was found that elec-
tronic components in the inverter or charger/controller were damaged by power
surges during windstorms. Also, some of the systems were not properly sized,
leading to overloading and rapid discharge of the batteries. At four locations the
battery bank was doubled to meet the energy demand. 

Maintenance costs for the units are also high, and the high cost of transporting
technicians to the remote sites to service the units has led to three of the units
being dismantled and returned to stores. These are now being offered for sale.

To reduce cost, angle iron was used to build the frames instead of galvanized
steel, and this has led to some corrosion. Corrosion has also been noticed in some
of the other metal parts.

2.5. Benefits

The wind turbines were installed at a school, a drinking spot, a battery-charging
centre and a church. Apart from using the electricity generated for running these
places, the power is also used for domestic purposes such as lighting and the
operation of electrical appliances such as TVs and radios. 

Since the school is better lit at night, security has improved. Electricity is now
available for TV and radio sets for information dissemination. 

The battery charging centres provide employment as well as spreading the ben-
efit of wind power, because when charged, the batteries are used to provide elec-
tric power for TV sets and radios in other homes. Prior to the establishment of
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the wind turbine, battery charging was undertaken at Ada, which required cross-
ing the river. This inconvenience has now been removed.

Communication is improved and there are more forms of entertainment through
easy access to television, radio and a video theatre.

In addition, the wind turbines have successfully introduced the communities to
alternative energy. Apart from the equipment failures, which had the effect of
eroding public confidence in the technology, the usefulness of wind-generated
power was well appreciated.

3. CONCLUSION

This project was a bold initiative that sought to bring electric power to the off-
grid communities with no other means of electricity. Also, the project intended to
establish local capacity in the production of small wind turbines, with a view to
reducing system costs and also creating employment. 

The wind turbines were supposed to generate enough confidence in their users
so that they would buy the units after some months. This indicates that the elec-
tricity should be seen as a means of enhancing productivity and profitability.
Cottage industries should benefit from such systems. However, the question of
rural poverty and ability-to-pay arises once again. 
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1. BACKGROUND

Access to electricity in the rural areas of Zambia is as low as 2 per cent. In order
to address this situation and increase access to electricity and reduce poverty, the
Government of the Republic of Zambia (GRZ) incorporated the installation of pho-
tovoltaic (PV) solar systems in the rural electrification programme. Zambia has an
average of 2000-3000 hours of sunshine per year. In order to accelerate the rural
electrification programme, the Government established the Rural Electrification
Authority in 2003 following the promulgation of the Rural Electrification Act (2003).

In 1998, GRZ initiated a pilot project called “Providing Electricity Services using
Photovoltaic Systems through Energy Service Companies in Rural Areas of
Zambia” also known as “The Zambia PV-ESCO project”. The project was under-
taken by the Ministry of Energy and Water Development (MEWD), the Swedish
International Development Agency (Sida) and the Stockholm Environment Institute
(SEI). 

The main objective of this project was to identify the framework and conditions
necessary to successfully provide electricity services to rural areas through rural-
based energy service companies (ESCOs). The project would provide policy-mak-
ers and planners in Zambia with the information required to enable private sector
to participate in rural electrification using a fee-for-service approach.

This case study describes the Zambia PV-ESCOs pilot project, examines its first
six years of operation and highlights lessons learnt.

2. PROJECT DESCRIPTION

The project design was influenced by experiences in other parts of the world where
PV systems have proved too expensive and unsustainable for the rural poor. 

The Zambia PV-ESCOs pilot project was initiated in June 1998 by the MEWD with
financial assistance from Sida and the technical assistance from SEI. The strategy
was to provide energy services through already existing and viable rural-based
companies. These companies would install solar-based systems in domestic
houses and other commercial buildings and provide the necessary maintenance
and technical support. The clients would not purchase the PV systems but rather
pay a monthly rental for the use of the PV system and the service provided by
the service company.
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The project was implemented in the rural districts of Nyimba, Petauke, Chipata
and Lundazi located in the eastern province of Zambia. The selected towns were
identified not to be well serviced by the national electricity grid and had relatively
enterprising rural populations and a potentially strong agricultural industry.

The project was executed in three phases (as at February 2006).

2.1. Project Phase I

The first phrase of the project took place between June 1998 and June 2000. 

The first phase focused on laying the foundation for the identification and devel-
opment of independent PV ESCOs in Zambia by:

• Analyzing the socio-economic and market environment in which the ESCOs
would operate, with a focus on the demand and existing supply of PV systems;

• Soliciting and evaluating applications from the would be ESCOs;

• Securing credit for the ESCOs to finance initial purchase of PV systems; 

• Providing technical and business training to ESCOs to ensure long-term viability.

During this phase, three ESCOs were identified and trained. At the end of phase I,
one of the ESCOs had commenced operations and enrolled 75 clients on a fee-
for-service basis.
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The original idea that the ESCOs would be able to obtain the necessary start-up
capital from commercial banks to procure their initial PV systems was abandoned
due to the high interest on commercial loans which were around 40 per cent annu-
ally. These loan conditions would have made it impossible for the companies to
be profitable in the early stages of their development. To address this, the
Government procured PV systems and loaned them to the ESCOs using grant funds
obtained from Sida.

2.2. Project Phase II 

Phase II of the project lasted from October 2001 to December 2003 and was
focused on establishing the framework and conditions necessary to sustain the
ESCOs and extend the project to other parts of Zambia. The most important com-
ponent of this framework was the establishment of a funding facility to lend to
ESCOs on terms that would make them sustainable. The funds would be applied
towards expanding existing ESCOs as well as establishing new ones. Secondly the
facility would also provide capacity building for the ESCOs in business manage-
ment and PV technical skills.

By the end of phase II, three ESCOs were operational with about 100 to 150 clients
each. ESCOs continued to receive training. The issues regarding loan repayment
and transfer of ownership of the PV systems were discussed. Due to the low num-
ber of clients serviced by each ESCO, it was not possible for the ESCOs to gener-
ate sufficient profit and cash flow to repay the loans. Consequently the issue of
ownership transfer remained unresolved at the end of phase II. 

The objective of extending the project to other parts of Zambia could also not be
achieved because the guidelines for repayment of the old debts and availability
of new credit remained unresolved.

2.3. Project Phase III

Phase III of the project lasted from September 2004 to September 2005. The main
objective of phase III was to consolidate the experiences from the first two phases
and develop the necessary framework to ensure long-term sustainability of the
PV-ESCOs concept. The following were the main areas of focus:

• Develop credit agreements between the MEWD and the ESCOs to provide for
the repayment of start-up capital and the ownership transfer of the PV sys-
tems;
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• Provide means for the ESCOs to expand their business through the purchas-
ing of more PV systems to enhance their financial viability;

• Strengthen the capacity of the ESCOs to operate independently in the Zambian
solar market, particularly in the area of equipment purchases from PV suppli-
ers.

During phase III, the issues of capital repayment and ownership transfer were
resolved through an agreement between Government and ESCOs governing the
repayment of the start-up loans. The project further developed a framework for
administering new credit to enable ESCOs to expand their operations and move
closer to being self-sustaining with minimum government assistance. The new
credit also provides for formation of new ESCOs who would also receive training
in technical and managerial skills.

3. CONCLUSION

• The project succeeded in setting up four ESCOs in the eastern province of
Zambia. These companies have generated significant interest in PV systems
for rural electrification in the area. Each ESCO has a long waiting list of house-
holds, businesses and institutions that are interested in becoming clients of
the ESCOs.

• It is evident from the Zambia PV-ESCOs pilot project that for the PV-ESCOs
concept in rural areas to succeed, a special funding facility to provide suffi-
cient start-up capital to ESCOs on favorable terms must be established. It is
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not viable for ESCOs to obtain such loans on standard commercial bank terms
because of the high start-up capital required to procure PV systems. In addi-
tion the new ESCOs need to be equipped with both managerial and technical
skills. This capacity would enable them manage their businesses profitably, be
able to repay old loans and qualify for fresh loans to expand. In some cases,
it might be necessary to introduce smart subsidies especially during the start-
up period.

• The viability of ESCOs would greatly depend on the number of customers that
they could enroll in order to reach economies of scale, service their start-up
loans and remain profitable. As of March 2006, the ESCOs had not yet man-
aged to attract enough customers to reach economies of scale or profitability
to make them self-sustaining. This was due to lack of additional capital to pro-
cure more PV units to service those potential customers already on the wait-
ing lists.

• The experience gained from this project has provided valuable information on
how the rural population can benefit from access to energy services and in the
necessary framework required to ensure that the PV-ESCO concept is success-
ful.

• The ESCOs are gaining experience on how to manage a business profitably.
ESCO clients are very happy with the energy service that they are receiving,
and it is helping them to improve their lifestyles by allowing more working
hours and providing business opportunities. 

• The next stage should be the extension of the PV-ESCOs concept to a national-
scale. This is possible provided a framework to fund new ESCOs and expand
the existing ones to profitable levels is put in place.
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1. INTRODUCTION

In 1993, the Brazilian electricity sector initiated a restructuring process by
unbundling the generation, transmission and distribution components of the exist-
ing companies. This ultimately led to the privatization of most distribution assets
and some of the generation assets. However, little attention was paid to the
process of expanding services to low-income and rural areas. This case study pro-
vides successful examples of policy, regulatory and institutional arrangements
that facilitate the expansion of electricity supply to low-income consumers and
rural areas.

The federal government and other donors support a variety of initiatives designed
to promote rural electrification. Federal programmes include PRODEEM (managed
by the Ministry of Mines and Energy), Luz no Campo (managed by Eletrobrás),
and Luz para Todos, which expects to provide full electrification in the country by
2008. There are also rural electrification activities under several non-sectoral and
decentralized initiatives. In addition, the National Bank of Social and Economic
Development (BNDES) is structuring credits to finance electrical interconnection
to rural households that already incur significant expenditures on kerosene and
batteries and could afford a US$ 4 per month electricity bill. 

Diesel oil consumed for electricity generation in isolated areas is subsidized
through the Fuel Consumption Account – CCC (Conta de Consumo de Combustível).
This account is funded by energy utilities from special taxes on electricity bills for
households in the interlinked system. The CCC helps to expand electricity access
to isolated communities. In 1998, the CCC was extended to renewable energy proj-
ects in isolated communities which totally or partially substitute diesel genera-
tion.

2. THE PRODEEM PROGRAMME

The Programa de Desenvolvimento Energético de Estados e Municípios —
PRODEEM (Energy Development of States and Municipalities Programme) — is
the main government sponsored programme that aims to promote off-grid elec-
trification of villages. Established by a presidential decree in 1994, PRODEEM is
sponsored by international donors and is implemented mainly through Brazilian
utilities. It consists of several pilot off-grid electrification initiatives using photo-
voltaic (PV), wind or hybrid systems, and also conventional fossil fuels in remote
villages. From 1996 to 2000, PRODEEM provided 3 MW in solar photovoltaic (PV)
panels to 3,050 villages, benefiting 604,000 people on the basis of a total invest-
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ment of US$ 7 million from National Treasury funds. The total budget was US$
20 million for 2001, when 1,086 systems were installed, with another 3,000 com-
munity systems being put out to tender by way of international bidding — with
a winning bid of almost US$ 12.5 million for equipment and installation, plus oper-
ation and maintenance for three years.

PRODEEM is a centralized project that uses a topdown approach to identify sites
and install equipment. The federal government procured photovoltaic panels that
were allocated free of charge to municipalities upon demand. Instead of electri-
fying individual households, the programme focuses on schools, health facilities
and other community installations. Traditionally focused on PV systems, more
recently PRODEEM has started to sponsor mini-grid pilot projects (with hydro and
biomass generation) to test different service provision models. 

3. THE “LUZ NO CAMPO” PROGRAMME 

Both the executive and legislative branches of the federal government decided it
was necessary to launch a programme parallel to the PRODEEM initiative in order
to create incentives and obligations for new concessionaires to invest in rural elec-
trification and to supply services to low-income consumers. In 1999, the state-
owned utility Eletrobrás, under the coordination of the Ministry of Mines and
Energy, launched Luz no Campo (Light in the Countryside), to finance the electri-
fication of one million rural consumers over a three-year period exclusively
through grid extension.

This programme was a response to the standstill that beset rural electrification
after the restructuring of the power sector. It aimed to provide electricity to five
million people living in one million rural households by 2007, using US$ 650 mil-
lion of reserves from the Reserva Global de Reversão (RGR) dedicated to electric-
ity generation, transmission and distribution.

In 1996, Law 9427 decreed that 50 per cent of the resources of RGR should be
directed to the North, Northeast, and Midwest regions. Half of these resources
were to be allocated to programmes for rural electrification and energy efficiency
for low-income users. In the same year, another law made concessionaires respon-
sible for the cost of providing services to new consumers. Consumers would only
have to meet tariffs.

In April 2002, the Brazilian Congress passed Law 10438, which provided for the
reduction of tariffs to low-income consumers, the establishment of targets for con-
cessionaires, and the granting of permission to permit-holders to provide full cov-
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erage. The law also created a national fund, the Energy Development Account (CDE
—Conta de Desenvolvimento Energético), to promote universal access and use of
innovative sources of energy. The Agência Nacional de Energia Elétrica (ANEEL)
—the National Electricity Regulatory Agency— is expected to pass the necessary
regulation to implement the law, whereby concessionaires must provide full cov-
erage under a target plan. In parallel, the Ministry of Mines and Energy is prepar-
ing a programme to accelerate universal access by ensuring additional resources
and by creating rules for the use of the CDE.

Financial resources from CDE can be granted to accelerate the achievement of the
targets. ANEEL will monitor the progress and the results achieved by utilities in
the implementation of electrification programmes. Those not meeting the targets
will be subject to sanctions, mainly a reduction in tariff increase, when the tariffs
are periodically reviewed by ANEEL.

On top of the financial resources provided by the CDE, substantial investments
are expected from distributors, particularly in the case of the municipalities whose
current rate of electrification is below 75 per cent. The income loss from defaults
on energy bills is one the main concerns of distributors, as this loss reduces the
distributor’s capacity to invest.

4. THE “LUZ PARA TODOS” PROGRAMME 

In November 2003 the Brazilian government announced the Luz para Todos (Light
for All) programme to supply electricity throughout Brazil to 12 million people as
yet unconnected to any transmission grid. The main objective of Luz para Todos
is social inclusion through access to electricity supply. It is an important step
towards achieving universal access to electrical energy services. This programme
is implemented through partnerships between the federal government, the state
governments and the concessionaires.

The first stage of the programme has scheduled total investments of US$ 843 mil-
lion funded by the federal government (US$ 543 million), concessionaires (US$
188 million) and state governments (US$ 112 million). Upon signature of contracts,
10 per cent of the value of the contracts is made available to concessionaires.
Eletrobrás monitors the progress of the work. In the first stage, 567,000 new con-
nections were being made, giving 2.8 million people access to a regular electric-
ity supply. The plan is for 12 million people to be reached by 2008. Besides
accelerating universal access to electric energy, the Luz para Todos programme
will allow for the generation of about 115,000 indirect and direct jobs, according
to an estimate by the Ministry of Mines and Energy.
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5. DECENTRALIZED INITIATIVES 

The allocations included in the national budget favouring the Ministry of
Agriculture are another important source of funding for rural electrification. These
funds are provided by the federal budget to the municipal administrations on a
non-refundable basis. The funds finance grid infrastructure investments for a total
of 42,750 community associations in 1,400 of the total 1,600 rural municipalities
in north-east Brazil. Communities make their own development decisions through
a process that promotes and depends on community organizations. The projects
include grid-connected rural electrification projects and off-grid solar systems, in
addition to a plethora of other rural development projects.

A key issue related to these projects is sustainability. Unless the associations are
strongly organized, their projects are difficult to maintain. The case of grid-con-
nected systems is less troublesome as they are absorbed by concessionaires, who
are obliged to maintain them.
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Renewable Energy 

Module 10: 

INCREASING ACCESS TO ENERGY 

SERVICES IN RURAL AREAS

Module 10 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Module overview

• Approaching energy services for rural areas of developing 
countries

• The Millennium Development Goals and links to energy

• Policy options for increasing access to energy services in 
rural areas

• Business models and private sector participation for 
increasing access to energy in rural areas

• Case studies
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Module 10 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Module aims

• To introduce the issue of energy access in rural areas and the 
importance of energy for the achievement of the Millennium 
Development Goals (MDGs)

• To outline the basic energy needs in rural areas and some of 
the barriers preventing increased energy access to rural 
populations

• To provide some examples of policy instruments for improving 
energy services in rural areas

• To outline business models and private sector participation 
schemes for increasing access to energy in rural areas

Module 10 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Module learning outcomes

• To be able to show the links between rural development and 
energy access and progress towards achievement of the MDGs

• To understand basic energy needs in rural areas and be able to 
describe barriers to improved energy access to rural 
populations

• To describe some policy instruments that could help improve 
energy access in rural areas

• To be knowledgeable about how different business models and 
private company participation can help improve energy access 
in rural areas in a sustainable way
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Millennium Development Goals (MDGs)

• MDGs first compiled during 1990s, initially known as the 

International Development Goals

• Adopted by the UN 189 Member States in September 
2000 through the Millennium Declaration

• http://www.un.org/millennium

• World Bank, IMF, OECD and specialized agencies of the 
UN have recognized the MDGs as part of the road map for 
implementing the Millennium Declaration
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Millennium Development Goals (2)

• In summary the MDGs:

“Commit the international community to an expanded 

vision of development, one that vigorously promotes 

human development as the key to sustaining social and 

economic progress in all countries, and recognizes the 

importance of creating a global partnership for 

development. The goals have been commonly accepted 

as a framework for measuring development progress.”
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SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Millennium Development Goals (3)

1. Eradicating extreme poverty and hunger

2. Achieving universal primary education

3. Promoting gender equality and empowering women

4. Reducing child mortality

5. Improving maternal health

6. Combating HIV/AIDS, malaria and other diseases

7. Ensuring environmental sustainability

8. Developing a global partnership for development

Module 10 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Millennium Development Goals (4)

• Aspirational targets in 18 important areas with 48 

indicators to monitor progress to 2015

• Better access to energy is not a specific goal within the 

MDGs but there are indicators that refer to energy and 

energy runs through many of the targets
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Energy and MDGs

• DFID have noted how energy can play a crucial role in 

underpinning efforts to achieve the MDGs

• UN—Millennium Project

• GVEP

• REEEP

• The European Commission

• Development Agencies—provide interface between poor 

communities, energy services and private capital
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End-use requiring Energy Services

Low Income Medium Income High Income

Household 

Cooking

wood, residues 

and dung

wood, charcoal, 

residues, dung, 

kerosene, biogas

wood, charcoal, 

kerosene, LPG, 

coal

Household 

Lighting

candles, 

kerosene, 

none

candles, 

kerosene

kerosene, 

electricity

Agriculture, 

Industry & 

Services

human labour (human labour), 

draft animals

diesel, gasoline, 

grid electricity
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Basic Energy Needs

• Energy is not about “bringing in the power grid”

• People don’t want energy “per se” but the range of services 
it provides

• Benefits deriving from energy services:

– Contributing to increased production and reducing “sweat 
energy”

– Contribution to health and human capital (pumping water or 
provision of lighting to health facilities and schools)

– “Security” (via street lighting, back-up energy supplies, or 
pumped water reducing risks from drought)

– “Inclusion” in the modern economy (via communications media)

Module 10 

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

Increasing Access in Rural Areas

• The total (higher) costs of final “useful energy” from modern 
energy services will have to be accepted by rural people

• This supports the case of modern energy services for 
productive uses

• Traditional and modern energy services will have to exist 
side-by-side

1. Financial—Support to RESCOs

2. Technical—R&D

3. Organizational—Community development
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Smart Subsidies

• To lower the initial costs (technical advice, capital 
investment) rather than lowering the operating costs

• Technologically neutral

• Include for end-use investments, particularly to encourage 
pro-poor productive uses

• “Cross subsidies” within the project to enable transfer from 
richer sections of the community, and commercial users to 
marginal connections

SUSTAINABLE ENERGY REGULATION AND POLICYMAKING FOR AFRICA

What is a RESCO?

• “Rural Energy Service Company”

– Private company 

– NGO

– Government body

– Entrepreneur

– Peoples cooperative

– Public-private partnership

– Utility

• A RESCO, in whatever form, is a business entity
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RESCOs Good Practices

• Large menu of rural energy options

• Focus on “application” not “technology”

• Aware of user’s “capacity” and “willingness” to pay

• Build up long term relationships with end-users

• Develop “peripheral” activities (e.g. tourism)

Module 10 
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RESCOs “Dos and Don’ts”

Should Avoid

Consider all renewables Default to diesel

Addresses all energy needs Focus only on electricity

Sustainable long term business Not “one-off” sales but a “service”

Customer oriented service Uniform, unresponsive tariffs

Aware of difficulty of market Fast or unfocussed expansion
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International RESCOs Review

• Types of Business Model:

– Fee-for-service

– Customer leasing

– Concessions

– Bottom-up / decentralized

– State control

SUSTAINABILITYSUSTAINABILITY
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Fee-for-service Examples

• Philippines—15 kW Biomass-PV hybrid

• Nicaragua—300kW micro-hydro
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Customer Leasing Examples

• SELCO (India, Sri Lanka, Vietnam)

• SOLUZ (Honduras)

Module 10 
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State Control Examples

• Chinese PV Villages (20kW)

• Mexico PV Villages
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CONCLUSIONS

• Financing is key to increasing access to energy in rural 
areas

• Many renewable technologies best suited to provide 
energy services to remote rural areas use non-monetized 
fuel, but have a prohibitive initial capital cost

• Need for planning integration/consultation with 
stakeholders (REAs, DSOs, TSOs,…) = role for energy 
regulator

• Governments are actively promoting the replacement of 
fuel-wood by subsidizing other energy sources

Module 10 
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CONCLUSIONS (2)

• But the success depends on two factors largely beyond 
government control: 

– Economic growth

– The corresponding increase in personal incomes

• The substitution process of energy sources in many 
countries is hampered by high import costs resulting from 
the inefficient procurement of small quantities of RETs

• Private sector participation is always the most important 
option for energy to access to rural people
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CONCLUSIONS (3)

• Private investment is a crucial measure to ensure the 
energy supply to rural people

• Rural development in general and rural energy specifically 
needs to be given a much higher priority by policymakers

• Rural energy development must be decentralized to put 
rural people themselves at the heart of planning and 
implementation

• Rural energy development must be integrated with other 
aspects of rural development
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