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1.0
Introduction

1.1
Status of Africa Energy Sector

Africa has a landmass of just over 30.3 million km², an area equivalent to the United States of America, Europe, Australia, Brazil, and Japan combined. As of 2004, Africa housed 885 million people (World Bank, 2005) in 53 countries of varied and diverse sizes, socio-cultural entities, and resource endowments, including fossil and renewable energy resources. Most of these energy resources are yet to be exploited, which is a contributing factor in making the continent the lowest consumer of energy.
 Africa is faced with the challenge of providing adequate and modern energy services to its rural communities in an effort to improve their standard of living through increased potential for income and employment generation. The relatively low-income levels in rural areas make the provision of modern energy services unaffordable to most communities.
Sub-Saharan Africa has 16% of the world's population, and is responsible for 2.5% of world economic activity measured by volume. It comprises 47 countries, most of which have a high percentage of low income and largely rural agrarian communities, the use of modern energy services is closely linked to economic development, poverty reduction, and the provision of vital services, but consumption of modern energy sources in sub-Saharan Africa is extremely low (WEC, 2005) owing to the region’s reliance on traditional biomass.
The region consumes 2.7% of world commercial primary energy. It has 2% of world proven oil reserves, 3% of world proven gas reserves and 6% of world proven coal reserves. There is a large hydropower potential, in excess of 1,383 GWh/a. Other energy resources include uranium deposits and a consistently high level of solar insolation. Despite the extensive primary energy resources, commercial energy use is the lowest in the world and the average per capita final commercial energy consumption is less than 700 kg of petrol equivalent per inhabitant, compared with 7,844 kg in North America and the world average of 1,674 kg (IEA, 2006). 
The main forces driving the demand for energy are population growth and economic development. The exposure and vulnerability of the sub-Saharan African economies contributed to the severe economic downturn during the period of high oil prices in the 1970s and early 1980s. The distribution of primary energy resources across the region is uneven. Nigeria and Angola have 32% of Africa's proven oil reserves while virtually the rest, 65%, is in North Africa. Nigeria has 33% of Africa's proven gas reserves, while North Africa has 56%. South Africa has 88% of Africa's proven coal reserves. Of the 308 GW of hydro-power potential, 64% is located in East and Central Africa and 34% in West Africa. Regional trade in both fuels and electricity is relatively low. (WEC) 

1.2
Main characteristics of African energy use 

  The most striking feature of the African energy situation is over-consumption of low grade traditional energy sources (fuel-wood, charcoal and non-woody biomass), on the one hand, and under consumption of high quality modern fuels (Coal, LPG, natural gas, NRSE) on the other. Large disparities exist among countries in sub-Saharan Africa, with only five accounting for 70% of total modern energy consumption for the region. National per capita modern energy consumption varies by a factor of more than 10 between the highest user and the lowest (IEA, 2006). Enormous disparities also exist between urban poor and rural users and the higher income groups throughout the region. 

Africa accounts for 3 percent of world energy consumption – the lowest per capita modern energy consumption in the world (50 % of world average).On the other hand, Africa has the highest share of biomass in total energy consumption in the world (59 percent of total energy consumed).
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Africa is a diverse continent. There is considerable variation in energy consumption

among different regions and countries of Africa. For example, the share of biomass energy of total energy exceeds 81 percent in Africa compared to only 4.1 percent in North Africa and 16.5 percent in South Africa.
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The above figures illustrate that South Africa and North Africa have high levels of modern energy consumption, while Sub-Saharan African countries continue to heavily rely on biomass and traditional energy. This heavy reliance on traditional energy sources means low level of energy efficiency; heavy deforestation and biodiversity loss; greater health hazards due to indoor air pollution; and reduced capacity to mitigate climate changes.

2.0
Status and Prospect of Energy Access

2.1
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 number

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

“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 developing

countries and helping to reduce poverty.

2.2
Basic needs of energy in rural areas

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 example

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 supplies,

or pumped water reducing risks from drought);

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

2.3
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).

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 expenditures
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 preferences

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 semidarkness 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.
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Sources: (ESMAP World Bank, 1999).
Generally 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”.
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 generate

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-governmental

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 interventions

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

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. 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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                                                             Source:  (ESMAP World Bank, 1999).
3.0
Overcoming the Barrier to Energy Access

3.1
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 organizational 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 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 conditioning”);

• The management of loan repayment and dividends to equity holders

Technical intermediation: involves both improving the technical options by undertaking 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 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, contractors, 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.

3.2
The role of subsidies

In addition to overall poverty in rural areas, the number and range of “intermediation

tasks”, low density of demand and remoteness of location, raises the costs

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 innovative

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. (ESMAP World Bank, 1999)
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 subsidies

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 essential

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 context.

Hence the phrase “smart subsidies” (ESMAP World Bank, 1999) 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 innovation, destroy markets and support the already more well off.

3.3
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 represent

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.
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 implementation, the government proposed a price subsidy, so that the rural people only pay the operating cost, and the government will pay the investment cost.

3.4
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 isolation

from other aspects of government intervention. Although the climate is growing

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 undermine

markets, rather than encourage them. The supporting infrastructure of training

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 products

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.

3.5
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.
4.0 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 concern

for the energy constraints facing them.

As the world suddenly entered an era of rising energy prices and unstable petroleum-

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.

4.1 Market-based models

There are very limited successful stories for increasing energy services in a sustainable fashion to rural areas using a market-based model, due to the distributed

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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Other market-based models could be the “concession approach” and “rental

approach” as shown in figure IV.
[image: image6.emf]
VPS means Village Power Supplier

A concession approach has been demonstrated in Argentina (TPAEPRA ,1995-2000 and PERMER 2000-2005)., where an award would be given to the most qualified RESCO bidder to provide the energy services 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.
4.2
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 solar home system (SHS) disseminated.
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In this model, the government is the financial agency and the installation company

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.
4.3
Private company participation

Increasingly in developing countries the task of ensuring adequate energy supplies

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 Vietnam, and SOLUZ are good models, using fee-for-service and customer 

financing and leasing approaches (www.selco-intl.com).

4.5 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 services

for increasing energy to rural areas, such as IREDA and the Ministry of

Non-conventional Energy Sources (MNES) of India (iredaltd.com/).

• Direct cost for R&D: There are some subsidies for rural energy research and

development in many developing countries.
• 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.
5.0
CONCLUSIONS

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 providing

energy services to remote rural areas use non-monetized fuel, but have a prohibitive

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 countries

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 subsidies

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 partial

withdrawal of kerosene price subsidies in Sri Lanka and Myanmar, for example,

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 environmental

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 authorities,

ministries and transmission and distribution system operators. An independent

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. Meeting Africa’s energy challenges requires a radical scaling-up of access. This requires improved enabling environment, effective policy and regulatory frame work, improved management capacity and healthy financially utilities.
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