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Sustainable energy and the fight against poverty

Laurent Raspaud

Project Officer, Agence Frangaise de Development!

Abstract. Although 2012 has been proclaimed International Year of Sustainable Energy for All, there has
been little progress made in terms of reducing the energy gap in developing countries. The role of renewable
energy systems remains uncertain, even though their development is generally supposed to provide universal
access to energy. However, there exist low-carbon solutions that ensure access to energy for poor populations
and offer them the opportunity to make the most of their privileged access to biomass in the form of energy
vectors. Based on a precise assessment of resources and needs of the target populations, certain innovative
projects enable real progress to be made in addressing the link between sustainable energy and the fight
against poverty. This article analyses the principles underlying three such projects dealing with different
energy chains: rural electrification in Morocco, sustainable management of the domestic fuel supply in
Niamey, Niger, and production of biofuels in contract farming schemes in West Africa.
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1 Energy poverty in developing countries.

Access to energy is once again a current item on national and
international agendas. Accordingly, 2012 has been pro-
claimed the International Year of Sustainable Energy for All.
However, the links between poverty and sustainable energy
are still poorly understood and there are still only rare real
investments in the fight against energy poverty.

A striking feature of developing countries is the persistent
energy gap: there is a marked dichotomy between households
using modern energy vectors, hydrocarbon-based for the
most part, and those that consume little or no fossil fuels. The
former emit just as much CO, as the populations of OECD
countries. The latter group includes the majority of poor
households that mostly consume biomass, which, if it is not
overexploited, has a neutral impact on climate.

In most cases, poor households are isolated from formal
energy supply chains. Lacking an organised system of elec-
tricity distribution, they use dry-cell batteries, paraffin or au-
tomotive batteries, which are costly. The traditional biomass
they consume is poorly integrated in the formal economic
system, although it accounts for up to 90 % of final energy in
certain developing countries.

According to the International Energy Agency, in 2009,
1.3 billion people in the world lacked access to electricity and
2.6 billion depended on traditional biomass for their energy
supply. These figures indicate the magnitude of the challenge
to be taken up, but are inadequate for developing concrete

"The opinions expressed in this document are those of the author and
do not necessarily reflect the views of the Agence Francgaise de Devel-
opment (French Development Agency).

actions, and it must be noted that sufficient attention is still
not given to off-grid energy by decision makers and donors.

First, it is important to emphasise that energy poverty is
manifested differently in urban and rural areas. The solu-
tions also differ in each case. Towns, where the population is
wealthier and more concentrated, are the first to be served by
modern energy systems. Rural areas, which on the contrary
present the constraints of scattered housing and poorer
households, with a resulting demand that is low and spread
out, are in general not equipped with modern infrastructure.
In addition, urban populations are energy consumers, where-
as rural populations are energy producers via biomass, which
they consume themselves and sell to urban areas. Energy
represents an expense for urban dwellers, whereas for rural
dwellers, energy also offers revenue opportunities. There are
however intermediate settings where the position is less
clear—suburban areas, which present different realities: poor-
ly structured urban outskirts, informal shantytowns, second-
ary centres and towns of varying sizes. In these areas, the
population is dense, but revenues are low and services are
often inadequate or inexistent.

In addition, when considering energy poverty, it is impor-
tant to distinguish between the three types of energy vector
involved in the energy value chain (Figure 1):

(i) electricity, the modern energy vector par excellence,
multi-use,

(i1) motor fuel, which essentially provides mobile (trans-
port) and stationary motive power, where electricity
is not available

(ii1) heating and cooking fuel, burned to produce heat
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Figure 1. The energy value chain.

The technical and economic constraints associated with
the chains based on each of these vectors are very different.
It is thus necessary to tailor actions and investments accord-
ing to the vectors under consideration, emphasising that poor
populations can be integrated into the energy value chain
downstream, by gaining access to modern energy services,
and upstream, as producers of energy from biomass.

It is possible to link energy development and the fight against
poverty without jeopardising the environment. There exist
low-carbon solutions that allow poor populations to be includ-
ed in efficient energy systems, at the same time enabling them
to use local renewable energy sources to their best advantage.

The actions described in this article illustrate several ex-
amples of projects and solutions that can be developed on a
large scale.

2 Universal access to electricity services:
a small impact on CO2 emissions for a big
effect on development.

The supply and distribution of electricity traditionally re-
quires substantial means: a large infrastructure (grids and
power stations), together with a complex technical and
business management system. The associated financial
constraints make electricity an essentially urban energy,
adapted to the population density and the existence of a
core of wealthy inhabitants.

In rural and suburban areas, access to electricity services
for a multitude of small consumers in precarious situations

requires the implementation of innovative solutions. In these
areas, access to electricity, which takes on a socio-economic
character, can make the development of renewable local
energy sources possible.

By replacing other energy vectors for certain services
(lighting in particular), electricity generates savings and util-
ity gains for households. Certain electricity-specific applica-
tions, such as communications, also have a very high use
value. At the community level, electricity improves services
in dispensaries, schools and public places in general. Last,
electricity facilitates the development of motive power.

The extension of electricity services in developing coun-
tries requires combining different modes of electrification
depending on the population density in the areas concerned:
extension of the interconnected network, generators and local
grids, individual solar electrification.

In sub-Saharan Africa, although there are several examples
of successful electrification, national electricity companies,
often running at a loss, lack the means to finance extensions
of the electricity infrastructure to rural and suburban areas.
For this reason, approaches centred on an extension of the
grid by the public operator present limitations, whereas de-
centralised initiatives remain marginal or poorly coordinated.
Electrification efforts, often inadequately planned, may lead
national companies to make investments that exceed the
capacity of customers to pay, exacerbating their deficits.
Given these constraints, a pro-active policy for electrification
to reduce the energy gap requires a coherent national plan
adapted to the individual country context.
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Figure 2. The different electrification systems that can be set up.

Energy consumption in rural households is low compared
with that of their urban counterparts. Electricity needs corre-
spond to basic services: a few hours of lighting, television and
charging mobile telephone batteries. The generalisation of ac-
cess to electricity, even when based on fossil energy, will have
only a marginal impact on global greenhouse gas emissions.
The use of renewable energy sources therefore addresses less
the issue of climate constraints than financial considerations:
rural electrification based on renewable energy enables local
resources to be used to best advantage while remaining free
from the price volatility of fossil energy and the extra costs
associated with its transport to isolated areas. Accordingly, in
many rural regions, recourse to low-carbon solutions is an
economically rational way of enabling poor households to
gain access to a quality electricity service.

The capacity for investment of these households being very
low, specific financial schemes are necessary to ensure the con-
tinuity of the electricity service: electrification funds, special-
ised financial institutions or dedicated loan programmes.

Morocco’s universal rural electrification programme
(Programme d’electrification rurale global — PERQG) is in this
respect a success. Launched in 1996 when the electrification
rate of Moroccan villages was 18%, it has enabled, in less
than fifteen years, the extension of electricity services to
97% of villages. The programme’s approach is original in its
universal character at three levels: territorial, in its efforts to
cover the entire country, technical, by combining different
modes of electrification (centralised and decentralised) and
financial, by mobilising different resources and sharing risks.

The PERG programme also combines grid extension with
electrification by individual solar energy systems, adopting a
fee-for-service approach for the latter. A service provider,
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under long-term contract with the Office National d’Electricité
(ONE - national electricity agency), is responsible for the
provision of individual solar equipment, its maintenance, up-
grading and recovery of license fees. In this way, 52 000 house-
holds have been able to benefit from photovoltaic equipment.
Currently, these public-private partnership agreements are
coming to an end and must be renewed.

It should be noted that the electricity supply model based
on photovoltaic systems reaches its limits when intercon-
nected networks are extended. Indeed, the level of service
provided by a low voltage individual solar power system can-
not compete with connection to the national grid (Figure 2).
The more the latter is extended, the more difficult it be-
comes to get people to accept solar equipment in locations
close to the grid. Electrification must therefore evolve and
adapt itself accordingly

3 The sustainable supply of wood energy
to towns protects natural forests while
distributing revenue to local populations.

Wood fuel occupies a vital place in energy consumption in
developing countries, especially in sub-Saharan Africa.
This situation will be maintained for years to come: from
now until 2030, the absolute number of people consuming
wood energy is expected to rise by 100 million. Demographic,
economic, social and institutional factors explain this in-
crease. The demand for combustible biomass will increase
at the same rate as the population, except in certain large
towns where fossil energy could replace biomass energy,
but undoubtedly at the price of costly subsidies with little
social justification.
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Figure 3. The farm-based jatropha biofuel supply chain.

Despite its essential place in energy consumption in many
countries, wood energy receives little attention from public
agencies. National authorities responsible for energy man-
agement are divided and poorly coordinated, and generally
have limited capacities. Local communities, in a more deter-
minant position, remain inadequately equipped to ensure the
efficient management of natural forests.

In the rural setting, firewood is supplied by an informal
process: it is harvested in nearby fields or forests, often by
women and children. The unit energy consumption of rural
households is low, but rural population growth leads to
increased wood harvesting which, in the long term, threatens
certain supply basins. A reduction in the mean diameter of
wood is also observed over time.

In the urban setting, however, the demand for combustible
biomass is high and increases rapidly in tune with demo-
graphic dynamics. For the poorest populations, combustible
biomass is a staple product, the demand for which cannot be
reduced. The persistently high price of hydrocarbons rein-
forces this situation. Firewood and charcoal are also used to
provide heat for certain occupations (street food sellers,
laundries, etc.)

To satisfy this demand, unmanaged exploitation is carried
out with complete disregard for resource protection, result-
ing in the overexploitation of the sources closest to the town.
Since no one is really responsible for managing the wood
resource, its renewal is jeopardised. While land clearing for
farming is the most important cause of the destruction of
forest coverage, the harvest of energy wood comes in
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second, in front of drought and overgrazing. Just as actions
must be implemented at different levels of the production
chain (resource management, carbonisation, household
stoves and fireplaces), the management of natural forests
appears to be a determinant factor in maintaining economic
and ecological balance.

The supply of firewood and charcoal represents an impor-
tant market and an activity that generates substantial reve-
nue. In the case of uncontrolled exploitation, this revenue is
almost entirely captured by a few large operators established
in towns. Backed by the progress of decentralisation, the set-
ting up of rural wood markets helps return the profits from
the rational exploitation of their biomass resource to rural
populations. The issue is thus one of structuring the supply
chain of household fuel in towns by developing technical,
economical and regulatory management tools, which will
make it a factor in the fight against poverty and protection of
the environment.

Since the late 1980s, the government of Niger has been in-
volved in organising the combustible biomass chain, by hand-
ing over to villagers the responsibility for managing the forest
resource via rural wood markets. The GESFORCOM project
in Niger, following the same line as the various projects that
preceded it, aims to improve forest governance and reduce ru-
ral poverty through the commercial exploitation of forest re-
sources. The town of Torodi provides 47% of the firewood
consumed in the capital, Niamey. Forest covers 48% of the
country, and the exploitable biomass potential is greater than
the observed flux of wood. However, between 1996 and 2007,
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Table 1. Classification of jatropha biofuel operators.

Operator Area scale Structure of Production Technology Main uses Importance
level the chain in the chain
Production oil Biodiesel
1 “Micro” scale Poorly Low-cost press - Several mills 500 to 1000 t/yr
(villages, town) structured — capacity and subsidised Impact on
Hundreds of ha Hundreds t/yr (<1/4-1/2 t/hr) village electric several villages
Hundpreds t/yr Simple filtration generators.
2 «Mini» scale Structured Modern presses - Idem 1 + 2000-5000 t/yr
(towns, region) (Cooperatives) (1 t/hr) High-power and or >10 000 t/yr
Thousands of ha Thousands t/yr Integrated industrial Significant
Thousands t/yr filtration engines after impact
modification.
Sale for
esterification
3 Regional scale Structured Modern presses Esterification Idem 2 + All >10 000 t/yr
Tens of (Cooperatives, (10 t/hr) unit industrial Structural
thousands of ha SME) engines and impact
Tens of >10 000 t/yr electric
thousands t/yr generators.
Sale for diesel/
biodiesel mix

forest coverage diminished by 13 %. The forest of Torodi is
therefore an important pool of low-carbon energy but is ex-
ploited in a non-sustainable manner. The GESFORCOM proj-
ect acts to support the town, by setting up a community-based
programme and village-based plans for forest management,
backed by legal and institutional assistance.

The results of this pro-active policy are significant. It is
estimated that an additional 500 million CFA francs (close to
one million euros) have been distributed in the villages, with
a significant impact on poverty reduction. Benefiting from
the additional revenue, the community has been able to make
investments of a socioeconomic nature: water, health and
education. To mitigate the recurrent problem of monitoring
exploitation quotas and tax levies, community agents have
been recruited. This domestic energy strategy in Niger can be
regarded as a model of a sustainable method of urban energy
wood supply, in countries with heavy constraints on their
forest resources, such as the countries of the Sahel.

4 The setting up of farm-based biofuel supply
chains generates revenue for rural populations
and provides low-carbon motor fuel.

The increasing scarcity and rising prices of oil products exert
a high constraint on the motor fuel supply chain, making
necessary the development of alternative energy sources, in
particular biofuels. Investments in this domain have been
growing in North America, Europe and Brazil since the 1970s,
and are now reaching developing countries. These invest-
ments are particularly vulnerable to the price volatility of
hydrocarbon products if they are not appropriately regulated.

www.factsreports.org

In many developing countries, the competition between
industrial energy crops and forests and food crops calls into
question large-scale investments in biofuels. However, lo-
cal projects within the framework of contract farming
schemes may have a beneficial effect on both poverty and
the environment.

Jatropha curcas, known as pourghére in French-speaking
countries, is a plant with agronomic characteristics that are
favourable to its use in the development of biofuel supply
chains benefiting small-hold farmers and respecting the envi-
ronment. Grown on the margins of food crops or intercalated
with them, jatropha produces oleaginous seeds from which
oil can be extracted by simple pressing and filtration. The oil
may be used directly as motor fuel after a few engine modifi-
cations, or esterified to produce biodiesel, which can replace
diesel oil completely (see Figure 3).

Etherification opens the market for the partial substitution
of diesel by biofuel. For this reason, it is a determinant factor
for the jatropha seed and oil market. An obligation at national
level to incorporate a small proportion of biofuel in diesel
enables the creation of a stable market for farm-based pro-
duction, in which the price is not directly linked to oil prices.
These conditions are essential for guaranteeing the survival
of the supply chain and to prevent exposing small farm-based
operations to market risks they are unable to bear. To fix the
size of this market so that the crop remains viable without
impinging on food crops or forests, a realistic agronomic and
economic assessment of national resources of arable land and
water is necessary.

The by-products of biofuel production may be used to the
advantage of food crops (oil cake) or commercially



(glycerine). The pure plant oil may be used locally as fuel
for electric generators. While this use does not constitute
the major outlet, it allows rural populations to produce their
own motor fuel. Two parameters are essential for ensuring
the long-term viability of the chain: guaranteed purchase
prices for jatropha seed and the biofuel, both requiring
regulatory control.

Few countries of developing countries implement policies
supporting biofuel programmes for contract farming schemes.
There are, however, several pilot projects which are able to
provide preliminary feedback on the development of an
energy supply chain of this type. The actual operators can be
classified into three levels, as shown in Table 1. Level 1, use-
ful in the initial phase, enables the local promotion of jatro-
pha cultivation and the use of the oil, but levels 2 and 3 are
determinant for the development of the supply chain.

5 Conclusions

The development of low-carbon energy does not guarantee
an improvement in access to energy for poor populations.
The link between energy and the fight against poverty re-
quires specific treatment based on a precise assessment. As
far as the access of poor populations to modern energy vec-
tors is concerned, the adoption of conventional solutions has
only a small impact on global greenhouse gas emissions.
However, renewable energy presents important comparative
advantages in the supply of electricity to isolated popula-
tions. In addition, the development and structuring of the
biomass energy system to which rural populations have privi-
leged access enables the creation of value, which benefits
poor populations while promoting energy with a favourable
carbon footprint.

Solutions for fighting poverty through low-carbon energy
do therefore exist, but they differ greatly depending on the
context and the energy vector in question. They are based on
chains with quite distinct technical and economical charac-
teristics. They have, however, a point in common, in that
they require a long-term commitment to implementing the
public policies essential for promoting investment in these
domains with a strong social component. Some countries
have succeeded in establishing a pro-active institutional
framework for certain energy-related aspects of the link be-
tween energy and the fight against poverty. The challenge is
to extend these practices so as to reduce the energy gap char-
acteristic of developing countries.
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