

































































18 Rural Energy and Development

farmlands—and used in sustainable ways. One can cite several examples from Kenya and
India of farmers turning to agro-forestry autonomously to respond to local demand for
wood and to improve the local ecology. Biofuels are traded and are an important source
of cash income for many of the world’s rural people, and growing fuelwood can yield a
comparatively high return. In Africa alone, the production and marketing of biofuels
represents a US$5 billion business that provides gainful employment to more than
400,000 people.

Nevertheless, some regions in densely populated countries have already passed the
point of sustainable production of biomass fuels. In areas of China and India, the
combination of intensive use of land and rural population growth has already transformed
many forests into farmland, leaving only marginal lands to supply trees and shrubs. In the
northern Chinese county of Kezuo, for example. people have already cut most of the trees
around the agricultural lands and are now turning to less efficient fuels—straw and
dung—while wealthier households are using coal. Deforestation has other undesirable
effects on energy production: in Yongchun Countv, Fujian Province, China, lands and
forests had become so degraded by 1983 that siltation had reduced annual hvdroelectric
production from the 1960 level of 5,000 hours to only 2,200 hours.

Energy Efficiency

Figure 2.1 presents data on the efficiency of various cooking fuels. Biofuels are
generally much less efficient for cooking than modern fuels such as liquid petroleum gas
(LPG) and kerosene. An exception is biogas. This is derived from digesters of dung and
tarm residues, and both China and India have done much to develop biogas and
encourage its use among people in rural areas.

The least efficient fuels are agricultural residues. leaves. and grass. With few
cxceptions, people use these tuels becuuse thev are available from the local environment
at no cash cost, not because they value them as convenient cooking fuels (Agarwal 1983).
Many parties have worked hard to try to raise the efficiency with which biofuels are used
by introducing improved stoves, often with positive results.

Urban and some rural households generally purchase wood, charcoal, coal, and
kerosene. These fuels have higher energy values per unit of weight than wood and are
generally used in more efficient stoves. In addition, the level of heat output of kerosene
stoves can be adjusted relatively easilv. so kerosene is more convenient for preparing a
wide variety of dishes. Households with the highest incomes use gaseous fuels such as
LPG. LPG bumns cleanly and efficiently, it is convenient, and it has an easily adjustable
heat level.
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Figure 3.2 The Use of Biomass in Relation to GNP per Person in Eighty Countries

Percentage of biomass in total energy used
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Source: World Bank data.

for cach 1.0 percent increase in per capita incomies, roughly 0.6 percent o1 thic
population turn to modern fuels. Based on projections of per capita income in Global
Economic Prospects and the Developing Countrics (World Bank 1995c¢), the population
served by modern fuels could rise from around 2 billion in 1990 to more than 4 billion by
around 2010, and if this happens, the number dependent on traditional fuels would
decline by 0.5 billion or more during the period. The biggest gains would be in Asia and
Latin America, but there is no reason why Africa could not make good progress. given a
good enabling environment.

Looking at the relationship between per capita incomes and fuel use in this way is, of
course, a simplification. When development policies are such that incomes in a region are
growing, both public and private investments in energy supply, in natural resource
management, in soil erosion control, and so forth are all more likely to “work” better and
show good returns. When assessing the prospects for policies and investments focuscd
directly on improving energy supplies, therefore, one should also ask whether local health
and education programs are being put in place; whether complementary infrastructure,
such as rural roads, water supplies, and sanitation is being given proper attention; and
whether macroeconomic and pricing policies are such that the investments will function
and will serve useful purposes. Rural energy policies and investments are an adjunct to
good general development policies, and their chances of success are greatly increased
when the answers to such questions are positive.
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Figure 4.1 Energy Efficiency and Lighting
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Source: van der Plas and de Graaff (1988).

Although electricity from central grids, local grids, or renewables can be expensive
in absolute terms, the combination of higher efficiency and better quality service is
attractive to those rural consumers able to afford it, and may also reduce the real costs of
the service (for example, light) itself. On the island of Java, Indonesia, for example, the
use of electricity compared with kerosene led to a seven- to tenfold increase in lighting
tor newlv connected consumers. the cost of electricity per kilolumen of licht aurmet hains
about 5 percent of the costs per kilolumen of light provided by kerosene lamps. In most
countries, the biggest sources of demand for electricity in rural areas and towns are often
farms, agro-industries, and small commercial and manufacturing establishments (for
irrigation pumping, water supplies, crop processing, refrigeration, and motive power).
Typically 60 to 80 percent of the electricity supplied in developing agricultural regions is
used for such purposes.

Thus rural areas and towns often use electricity for purposes that are socially and
economically valuable. They do so often enough to justify the investment from an
economic perspective. The main questions about grid electrification in rural areas and
towns relate less to its usefulness, than to financing and costs and whether alternatives are
more cost-effective. As noted in the introduction, current moves toward market and
regulatory reform in the industry are also resulting in new questions being raised about
the role of public policy in the expansion of service. Let us consider these questions in
turn.
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Box 4.1 Rural Electrification in Thailand

Thailand's rural electrification program began during the early 1970s. Between 1975 and 1994,
the number of electrified villages increased from 20 to 98 percent. During the same period, the
population covered outside the Bangkok metropolitan area increased from 18 to more than 80
percent.

Reasons for the program’s success include thorough planning for careful system expansion;
keeping costs low; using a unique billing program to ensure revenue collection; paying careful
attention to customer service, marketing, and community involvement; and employing a system
of cross-subsidies from large to small customers. Retail tariff rate structures were designed to
charge larger users higher rates than small users. With respect to residential classes for both
urban and rural customers, the retail tariff structure consisted of a fixed charge and several
increasing blocks as shown below.

Residential Tariff Schedule
(U.S. cents per kilowatt hour)

Tariff schedule includes a fixed charge and the increasing block rate:
less than 150 kWh, a fixed charge of USc20 for the first 5 kWh or less;
more than 150 kWh, a fixed charge of US$3.56 for the first 35 kWh or less

U.S. cents/kWh

0.1 T '—‘ﬂ
0.09+ :
0.087 151 — 400 kWh
0.07+ at 0.089 per kWh.

SR More than 400 kWh
0.067 at 0.10 per kvvh.
0.05t
0.04 1
0.031
0.02 T T T T

0 20 40 60 80 100 120 140 400+

Monthly kWh blocks

Lifeline rates for the first 35 kWh were designed to make service affordable for poor people
who used small amounts of electricity, primarily for lighting. Because of such limited use by the
poor, lifeline rates did not adversely affect the company’s financial performance.

Source: Tuntivate and Barnes (1995).
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Long-term subsidies for grid-supplied rural electrification are not sustainable in most
developing countries. For example, as the Centre for Urban Poverty Alleviation, an
Indian nongovernmental organization (NGO), has commented: “The highly subsidized
and free power to agriculturists in some Indian states is an extreme example of political
largesse in which there are no winners, only losers. The foremost loser is the State
Electricity Board, not because of financial losses, but because it perpetuates the
debilitating process which makes the Board less and less capable of fulfilling any part of
its mandate. Urban and industrial consumers (who pay) suffer because the system is
plagued by load shedding and other inefficiencies. The agriculturists hardly get the power
they need. The country loses on all counts.”

More generally, cross-subsidies have five disadvantages. (Note that they do not arise
in connection with the relatively small amounts, typically about 5 percent of total
consumption, needed to support such policies as lifeline rates.) They are as follows:

*  They undermine the utilities’ financial viability, and thus their ability to provide
service. In the Philippines (before the recent reforms of the electricity sector) and
Indiu, finencial losses diminished the utilities™ ability to support the expansion of
service, not only in rural areas, but also in urban areas. In addition, financial
weaknesses eventually led to deterioration of the maintenance of the power plants
and electricity networks.

* The costs are high. In rural areas, per capita consumption for household uses
tvpically ranges from 25 to 50 kWh per vear, and for nonhousehold uses is some two
to three times this amount, bringing the total to some 100 to 200 kWh per vear per
person, a figure that is somewhat higher in the middle-income countries. Meanwhile
subsidies are frequently US¢5 to US€10 per kWh, sometimes higher. and so may
amount to USS5 to US$20 or more per person served per vear. These are substantial
costs to bear in light of both of the hundreds of millions of people already receiving
service (table 4.1) and the yet greater numbers who will be demanding it in future.

*  The prospects of alternatives—such as solar energy, small hydro and wind generator
sets, and diesel-powered autogenerators—are all undermined. In evervday terms, the
playing field is not level, a source of much concern to the numerous businesses,
small-scale and large, otherwise able to offer electricity services from such sources
to people living in rural areas and towns.

+  Private investment in distribution is discouraged. This can, in theorv, be overcome
by tax incentives or direct subsidies from public revenues, but again, one must ask
whether the state can afford this and whether greater claims on public revenues do
not exist, for example, from education and health.

« Innovation is discouraged, for example, providing small-scale supplies from
renewable energy sources.































































































































































































