
4 Energy: a new era

The shift from cheap and abun-
dant energy to higher prices and
scarcity has been a dominant fea-
ture of the world economy in the
past decade. The previous chapter
showed that over 40 percent of the
substantial increase in exports
from oil-importing countries was
required to pay for the increased
cost of their oil imports. Another
substantial portion was financed
by borrowing from the oil-surplus
countries via the capital markets,
which is examined in the next
chapter.

Although some countries can
adjust to more expensive energy
by boosting their exports and bor-
rowing, for the world as a whole a
large part of the adjustment must
be made more directly, through
changes in the supply and
demand for energy itself. These
take place through substituting
other fuels for scarce petroleum,
reducing the energy required per
unit of GDP, and changing rates of
growth of GDP. These adjust-
ments in energy use and the pol-
icies to bring them about will be
examined at both the global and
national levels.

(Figure 4.1). Oil and natural gas
supplied over 80 percent of the
increase in world use of primary
energy between 1950 and 1970.
Cheap energy made an important
contribution to the unprece-
dentedly rapid growth of world
output.
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Until 1970 the postwar period was
characterized by rates of discovery
of oil in the Middle East and
elsewhere that were far in excess
of demand. As a result the real
price of petroleum fell steadily
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Figure 4.1 Petroleum prices,
1950-80 and 1972-80
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This pattern could not be sus-
tained indefinitely. As the rate of
growth of oil consumption began
to exceed the growth of additions
to reserves, prices would have
risen regardless of the way the
world oil market was managed.
The four-fold rise in nominal oil
prices that took place in 1973-74
was triggered by short-term politi-
cal and economic factors and, as
shown in Figure 4.1, somewhat
overshot the real level sustainable
by market forces. The 6 percent
cut in world supply triggered by
the revolution in Iran produced a
further increase in real prices of
over 80 percent between 1978 and
1980. However, by the end of the
decade petroleum supply and
demand were again closely bal-
anced.

World demand

Before 1973 energy consumption
was growing proportionately to
GDP in the industrial countries,
somewhat faster in the developing
countries. Even so, the latter now
account for only 14 percent of
world commercial energy de-
mand; a quarter of their total
energy is still supplied by fuel-
wood and other noncommercial
sources. After 1973 consumption
in the industrial countries grew far
less rapidly. While growth in these
countries has recently recovered,
it is projected to be slower than
pre-1973 levels throughout the
1980s, and slowest of all country
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groups. In the developing coun-
tries, demand has also slowed
down, but not as much. As a
result, their share in total con-
sumption will rise to 18 percent by
1990. This is shown in Table 4.1
which represents this Reports best
judgment of the likely levels of
energy consumption and produc-

Table 4.1 Commercial primary energy production
and consumption, by country group, 1970-90
(millions of barrels a day oil equivalent)

tion in the country groups (see
also Figure 4.2).

Although the demand for
energy is quite insensitive to price
changes in the short term, the
1973-74 oil-price increases have
already had a marked effect on
energy consumption of oil-im-
porting countries, especially the

Average annual growth rate of world supplies
(percentages)

Note: Total world consumption refers to apparent domestic consumption only. Total world
requirements of primary energy equal total world consumption plus bunkers and others.
Synthetics from coal are not included in solid fuels.
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industrial countries. The increase
in prices of imported oil has
gradually been passed through to
consumers, cushioned by the
slower rise in taxes and in the
prices of other types of energy. In
the main industrial countries, real
prices to final users rose by 62 per-
cent between 1973 and 1979 (Table
4.2). The available data show a
similar rise in oil-importing devel-
oping countries but much less in
oil-exporting countries.

In the industrial countries, the
rise in consumer prices, combined
with governmental actions to con-
serve energy, has already had a
marked effect on the intensity of
energy use. The ratio of their total
energy use per thousand dollars
of GDP has fallen by about 2 per-
cent a year between 1973 and 1980.
This has meant a saving of about
15 percent, or 10 million barrels a
day of oil equivalent (mbdoe) in
1980, compared to the demand
that would have been expected if
there had been no increase in real
energy prices.

The main factors affecting
demand for energy can be divided
into an income effect and a price
effect (with conservation mea-

Figure 4.2 Commercial primary
energy consumption, 1960-90

Milhonn of barrel,
per day oil
equivalent

Country group

1970 1980 1990

Pro-
duction

Con-
sum ption

Pro-
duction

Con-
sumpt ion

Pro-
duction sumption

Con-

Industrial market economies 43.2 60.6 50.6 72.4 64.3 87.0
Petroleum 12.7 29.9 14.5 35.0 16.4 37.4
Natural gas 13.0 12.8 13.8 15.0 13.2 16.2
Solid fuels 13.0 13.3 13.9 14.0 20.4 19.1
Primary electricity 4.5 4.6 8.4 8.4 14.3 14.3

Nonmarket industrial
economies 28.8 27.6 45.2 43.0 63.4 62.1

Petroleum 8.0 7.2 13.7 13.1 17.9 17.3
Natural gas 3.8 3.8 7.7 7.0 12.6 12.3
Solid fuels 16.1 15.7 21.8 20.9 29.8 29.4
Primary electricity 0.9 0.9 2.0 2.0 3.1 3.1

Capital-surplus oil exporters 12.8 0.3 18.6 0.9 21.7 1.7
Petroleum 12.7 0.2 18.3 0.7 20.4 1.1
Natural gas 0.1 0.1 0.3 0.2 1.3 0.6
Solid fuels
Primary electricity

Developing countries
Oil exporters 13.7 2.8 16.7 5.5 25.2 10.0

Petroleum 12.7 1.8 14.2 3.6 18.3 5.5
Natural gas 0.7 0.7 2.0 1.4 5.9 3.5
Solid fuels 0.1 0.1 0.1 0.1 0.3 0.3
Primary electricity 0.2 0.2 0.4 0.4 0.7 0.7

Oil importers 4.7 7.8 7.5 13.7 15.1 24.3
Petroleum 1.2 4.2 1.5 7.3 2.8 11.2
Natural gas 0.3 0.3 0.5 -0.7 1.6 1.6
Solid fuels 2.3 2.4 3.5 3.7 5.6 6.4
Primary electricity 0.9 0.9 2.0 2.0 5.1 5.1

Total world 103.2 99.1 138.6 135.5 189.7 185.1
Petroleum 47.3 43.3 62.2 59.7 75.8 72.5
Natural gas 17.9 17.7 24.3 24.3 34.6 34.2
Solid fuels 31.5 31.5 39.3 38.7 56.1 55.2
Primary electricity 6.5 6.6 12.8 12.8 23.2 23.2

Bunkers and others 2.9 3.1 4.6
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Table 4.2 Index of real energy prices to final users:
major industrial market economies, 1974-80
(1973=100)

sures being part of the latter). The
annual increase in energy use can
then be expressed as a function of
income growth and price changes.
This simple equation takes the fol-
lowing form: Energy growth
equals A times percentage income
growth minus B times percentage
price increase. A is defined as the
income elasticity, or the rate at
which energy consumption in-
creases relative to increases in
GDP; while B is the price elasticity,
the rate at which energy consump-
tion decreases as energy becomes
more costly.

Income elasticities tend to be
higher in developing countries
than in industrial ones, reflecting
the rapid increases in industrial-
ization and urbanization that
accompany the early stages of
growth. For every percentage
point increase in income, energy
consumption rises by about 1.3
percent in developing countries,
compared to 1.0 percent in indus-
trial countries (Table 4.3).

Price elasticities tend to be
somewhat lower: over the range of
prices experienced to date, each 10

Table 4.3 Typical income and
long-term price elasticities for
energy

a. At user prices. The range of estimates is
indicated in parentheses.

percent increase in price has led to
a reduction in energy demand of
about 4 percent in the industrial
countries but only 3 percent in the
developing countries. The full
effects of higher energy prices will
take place over 15 to 20 years as
energy-using equipment is re-
placed. The observed effects of
price rises over the past seven
years are therefore perhaps half of
the estimated long-term effects.

The combined effects of past
and future changes in income and
price on energy use are illustrated
in Figures 4.3 and 4.4 and in Table
4.4. The shaded portion of each
figure indicates the savings in
energy demand brought about as
higher prices have curbed energy
consumption. The parallel 45-
degree lines show energy con-
sumption and GDP growing at the
same rate ("constant energy inten-
sity"). The points for each year
show projected energy consump-
tion and GDP and reflect the way
in which higher prices offset the
effects of income growth, result-
ing in lower energy intensities.

The industrial countries. Both
GDP and energy use were increas-
ing at about 5 percent a year before
1973, and the average intensity of
their energy use was relatively
constant at 5.0 barrels of oil equiv-
alent per $1,000 of GDP (see Figure
4.3). In the absence of any increase
in prices, energy consumption
would have risen to some 117
mbdoe by 1990. Because of the dra-
matic price increases, however,
energy intensities have fallen
from 5.0 barrels per $1,000 of GDP

in 1973 to 4.4 in 1980. This implies a
medium-term price elasticity of
about 0.2, consistent with the
long-term elasticity of 0.4 shown
in Table 4.3.

Since income growth was also
very slow during this period-2.5
percent a year for the industrial
countriesthe increase in energy
consumption arising from income
growth was relatively small. It was
almost cancelled out by the mod-
erating effect of higher prices, so
that total energy consumption
slowed down considerably. This
does not mean that energy use
and income growth have been
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Figure 4.3 Effects of income and
price on energy consumption in
industrial countries, 1960-90
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"uncoupled": the effect of rising
income is again likely to predomi-
nate when the industrial econo-
mies return to their earlier, more
buoyant growth, and as price
increases become more moderate.

Looking ahead to 1990, a further
reduction in energy intensityto
3.7 barrels per $1,000 of GDPis
anticipated in the industrial coun-
tries as they continue to adjust to
higher prices. Should this occur,
GDP growth of 3.7 percent a year
would be supported by energy-
consumption growth of only 2
percent a year, less than half as
much as in the years before 1973.
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Final users 1973 1974 1976 1978 1979 1980

Residential and commercial 100 123 138 146 168 178
Industry 100 130 160 170 185 274

Transport 100 122 119 111 131 156

Total 100 125 140 144 162 195

Source: International Energy Agency.

Income
elasticity

Price
elasticity

Industrial
market 1.0 0.4
economies (0.2-0.6)

Developing 1.3 0.3
countries (0.1-0.5)



The oil-importing develop-
ing countries. Notwithstanding
higher prices, energy intensities
will rise between now and 1990
from 4.3 to 4.4 barrels per $1,000 of
GDPbecause the positive effect
of income growth on consump-
tion outweighs the moderating
effect of rising prices (see Figure
4.4). This is not to say that rising
prices have no impact; in the
absence of price changes, oil-
importing developing countries'
growth would have raised their
consumption to 31 mbdoe by 1990
instead of the 24 mbdoe that is cur-
rently projected. Their energy
intensity would have risen to 5.6
in 1990, instead of 4.4. (Because of
differences in the purchasing
power of GDP, the energy inten-
sities of developing and industrial
countries are not strictly compara-
ble. Converting GDP at the appro-
priate purchasing power instead
of at nominal exchange rates
which would mean roughly doub-
ling developing countries' GDP
would show that their energy in-
tensities are substantially below
those of the industrial countries.)

The global effect of rising prices
on total energy demand is esti-
mated in Table 4.4 by comparing

Millions of barrels per day oil equivalent

36.0 -
31.0

24.0

10.0
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Figure 4.4 Effects of income and
price on energy consumption in
oil-importing developing
countries, 1960-90
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Table 4.4 Commercial energy consumption, 1960-90
(millions of barrels a day oil equivalent)

the consumption projected for
1990 with what would have been
used to sustain the same GDP
growth with no increase in prices.
Savings reach 44 mbdoe in 1990,
equal to just over 20 percent of
world demand. If there were no
change in the composition of
energy supply, this would imply a
saving of about 20 mbd of
petroleum. Two-thirds of this
reduction is projected to take
place in the industrial countries,
where energy use per person
is the highest and the effect of
rising prices on demand is most
predictable.

Are rising prices and conserva-
lion sufficient to ease the energy
bottleneck? On these projections,
the growth of world energy
demand would be lowered from
4.0 percent a year to 2.8 percent
from 1973 to 1990, allowing for
GDP to recover to the High case
growth rates. However, a com-
parable adjustment on the supply
side will also be needed to replace
petroleum by more plentiful
sources of energy so that oil
demand can be limited to the
amounts likely to be available over
the next decade.

Energy supply

The price rises of the past decade
have attracted heavy investment
in additional supplies of energy.
Inevitably it takes a long time to
increase supplies significantly. As

a result, two-thirds of the adjust-
ment to the slowdown in oil pro-
duction has taken place through
curbing demand growth and only
one-third through accelerating the
production of other energy sup-
plies. In the 1980s, however, the
effects of shifts in supply are
expected to be as important as
changes in demand.

In terms of extra supplies,
petroleum will no longer make the
largest contribution. Having pro-
vided more than 60 percent of the
increment to energy supplies in
the 1960s, its share is expected to
continue to shrink (Figure 4.5). By
the end of the century, it may
account for only 30 percent of
world primary energy, compared
with its peak of 50 percent in 1973.
This decline will have to be offset
largely by a revival of coal and
coal-based fuels and (in the 1990s)
a significant increase in nuclear
energy and synthetic fuels.

Although all forms of energy
can be substituted for each other
to some degree, the international
economy is mainly affected by
what happens to the most trans-
portable formschiefly oil and
coal. For the next 10 years at least,
the speed with which coal re-
places oil will largely determine
whether energy supplies grow at
the 3.2 percent a year needed to
sustain economic growth. Other
sourcesmainly natural gas,
hydroelectricity and nuclear

Actual Projected

Projected
without

price increase Savings

Country group 1973 1980 1990 1980 1990 1980 1990

Industrial market
economies 69 72 87 82 117 10 30

Oil importers 10 14 24 15 31 1 7

Rest of world
(including bunkers) 40 53 78 55 85 2 7

World 119 139 189 152 233 13 44

4.0..
-1960

3.5



Figure 4.5 Increments to world
energy supply
(percentage shares)
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powerare expected to provide
45 percent of the increase in pri-
mary energy in the 1980s. But their
lead times are so long that they are
less responsive to current market
conditions, and most decisions
affecting what will come on
stream in the 1980s have already
been taken. The following discus-
sion therefore concentrates on
coal and petroleum.

Coal

World reserves of coal far exceed
those of petroleum. At present
prices, some 640 billion tons of
proven reserves are economically
recoverable, enough to maintain
current production levels for over
a hundred years. About 90 per-
cent of the production and use of
coal is in the industrial economies,
market and nonmarket. The limits
to coal expansion lie in the need
for large investments in transport,
coal-using equipment and pollu-
tion control.

Coal production is expected to
grow more rapidly than oil during
the 1980sat about 3.6 percent
compared to just over 2 percent in
the 1970sand coal and coal-
based fuels will replace oil as the
main source of energy growth.
Liquids from heavy oils and oil
shale as well as gas produced from
coal should also become competi-
tive with petroleum. This substi-
tution should have a restraining
effect on further increases in
petroleum prices.

Replacing oil with coal is a more
immediate option for the indus-
trial than for the developing coun-
tries (with a few notable excep-
tions, such as China and India,
which are already major pro-
ducers). Most of the shift from oil
to coal is therefore expected to
take place in the industrial coun-
tries. Although there will be some
substitution in developing coun-
tries, they will continue to rely on
oil for about half of their energy

consumption during the 1980s
(Table 4.1). In the longer run,
however, the developing coun-
tries also have considerable scope
for raising coal production.

Petroleum

Petroleum's dominant role in total
energy supply derives from sev-
eral factors. It is the most versatile
form of energy, is relatively clean
and is easily transportable (con-
stituting some 90 percent of inter-
national energy trade). While oil
readily replaced coal in the 1950s
and 1960s, it is much harder to
reverse this process.

In 1970 the 13 members of the
Organization of Petroleum Ex-
porting Countries (OPEC) pro-
duced half of the world's petro-
leum and held three-quarters of
the world's reserves. The subse-
quent transfer of ownership of oil-
producing facilities to the gov-
ernments of these countries has
had several long-term effects on
petroleum supplies. Most funda-
mentally, supply decisions are
now viewed as part of the overall
development strategy of each
country (discussed in Chapter 6).
The larger, more populous, and
more diversified economies such
as Algeria, Indonesia, Iran, Vene-
zuela and Nigeria, have been able
to spend their increased revenues
and so tend to maximize their oil
production. But the countries
with substantial production and
reserves in relation to their devel-
opment needsSaudi Arabia,
Iraq, Kuwait, the United Arab
Emirates, Libya and Qatarhave
been able to expand imports
rapidly without spending all of
their petroleum revenues. This
group now produces two-thirds
of OPEC supplies, playing a piv-
otal role in the world petroleum
market.

The behavior of the capital-sur-
plus countries is critical not only
for world energy markets but also
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for determining the future size of
OPEC surpluses and the corre-
sponding deficits in oil-importing
countries. Over time the problem
of recycling oil surpluses is likely
to decrease, however, as the
development needs of the surplus
countries absorb more of their rev-
enues. This question is considered
further in the following chapter.

The six capital-surplus coun-
tries have now accumulated some
$300 billion of foreign assets.
Although these assets represent a
desirable diversification of their
wealth, their rates of return have
been well below the rate of appre-
ciation in the value of their oil
reserves. The surplus countries
have now lowered their produc-
tion targets by 2 million to 3 mil-
lion barrels a day (mbd) from their
past production level of about 19
mbd; they have the capacity to
produce 5 mbd to 6 mbd more
than their targets. This margin
will tend to narrow as the imports
needed for further development
rise. But it can also be increased by
enhanced recovery and further
exploration work, currently at a
low level.

The effects of the somewhat
diverse objectives within OPEC
have so far maintained upward
pressure on prices when markets
are tight while prices lag behind
the rate of international inflation
in slack periods. Oil prices have
now reached levels at which vari-
ous alternative sources of supply
are competitive with oila fact
that countries with substantial
reserves can be expected to take
into account when planning their
output. These various factors
combine to produce the central
price assumption adopted in this
Reportan annual increase of
about 3 percent in real terms from
1980 to 1990, from $30.50 to $42 in
constant 1980 dollars. Given this
long-term perspective, the projec-
tions should remain unaffected by
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factors such as the softening of
prices in mid-1981.

The special problems of
traditional fuels

While rising petroleum prices
have captured the headlines, for
almost half of the world's popula-
tion energy problems take the
form of a daily search for wood
with which to cook food. Over 2
billion people still depend almost
entirely on wood and other tradi-
tional fuels, including crop and
animal wastes. In rural areas, low-
income households use only tradi-
tional energy. In many developing
countries, industry also relies
heavily on fuelwood, and in
some countriesMali, Tanzania,
Nepal, Ethiopia and Haiti are ex-
amplestraditional fuels repre-
sent over 90 percent of total
energy consumption.

The quantities involved are
large (Figure 4.6). Perhaps as
much as 930 million cubic meters
of wood, 400 tons of animal waste
and the same amount of crop resi-
dues are being burned in develop-
ing countries every year. This is
equivalent to almost 5 million bar-

Figure 4.6 Consumption of
traditional and nontraditional
fuels in developing countries

Millions of barrels a day oil equivalent

Oil-exporting countries

Oil-importing countries

Con,mercial
fuels

5.5

13.7
Tradi ional

fuels
1.7
4.9

Tradi jonal
fuels
1.8
5.3

commercial
fuels

10.0

rels of oil per day and represents
roughly one-quarter of the energy
used in developing countries, and
just under 5 percent of the world's
energy consumption.

The growing scarcity of tradi-
tional fuels is the energy crisis in
much of the developing world.
Shortages are not a new problem
in those parts of Asia, Africa and
Latin America, where population
growth and the need to clear land
for agricultural use have long put
pressure on forests. But they are
now much exacerbated as the
higher prices of conventional
energy raise the demand for tradi-
tional fuels, especially for charcoal
in urban areas. And demand for
construction materials and pulp
and paper, of course, continues to
grow.

Iii many densely populated
areas, forests have dangerously
shrunk. The hillsides of Nepal are
washing away as the demand for
fodder and firewood rises, and
more land is given over to agricul-
ture. The use of wood for fuel is
greater than sustainable forest
yields in several African and
Asian countries. In many more,
localized deforestation is a serious
problem because fuelwood cannot
be transported economically over
long distances. In Zaire, for exam-
ple, only 2 percent of sustainable
forest yields are cut down every
year, but wood is very scarce
around Kinshasa. A virtual desert
has been created for at least 70
kilometers around Niamey, the
capital of Niger. In their search for
fuel, people may even cut fruit-
bearing trees, seedlings and tree
roots,

As forests disappear, people in
rural areas spend more time col-
lecting fuel, at the cost of working
on the land. The poorest are the
worst affected, since they can least
afford to buy fuel. Iii parts of
Africa, purchasing fuel can cost a
poor family 35 to 40 percent of its
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income and people have been
reduced to only one cooked meal a
day. In poor areas of Nepal and
Haiti, cropping patterns have
even changed in favor of foods
that require less cooking.

As wood becomes scarce, peo-
ple burn more dung and crop
wastes, which would be better
usd as fertilizers. As a result,
yields fall, so creating pressure to
bring more land under cultivation.
But when trees and other vegeta-
tion are removed, the soil is
eroded and river beds and canals
silt up. Finally, deforestation
reduces the earth's capacity to
absorb the extra carbon dioxide
caused by burning fossil fuels.
This can raise global temperatures
and affect the weather.

The gravity of the fuelwood cri-
sis can therefore hardly be over-
stated. It can be tackled in three
ways:

S Planting more trees. The use
of modern agricultural methods
and new species of trees is a rela-
tively new phenomenon in many
parts of the world. Experience has
shown, however, that "tree farm-
ing" is feasible and profitable
in a variety of circumstances. But
progress in creating additional
wood resources has been slow. To
meet likely fuelwood demand in
developing countries without
further damage to forests would
require an estimated 20 million to
25 million hectares of forests to be
planted during the next 20 years.
At present rates of planting, only
one-tenth of that target will be met.

Reforestation mainly involves
land, labor and time. Rural people
themselves therefore have the
potential to do the job, and rela-
tively cheaply. Designing forestry
projects to achieve this potential,
however, presents special prob-
lems. Forests compete with land
for food crops or grazing, so that
wooded areas have to be carefully
selected. Moreover, since planting

Trees for people: a participatory solution
In 1971 the South Korean government
introduced a reforestation program under
the driving force of the Saemaeul Udong
[New Community] movement. The pro-
gram involved a campaign of public edu-
cation to encourage tree-growing and
conservation, provision of free seedlings,
a scheme for plantations in every village,
greater support for the Forest Depart-
ment, a new forest law, and enforcement
of the ban on leaf-raking and removing
undergrowth in forests.

By the time World Bank assistance was
sought for the program's expansion in
1976, nearly 40,000 hectares of trees were
being planted each year. That success was
in large measure due to the involvement
of villagers. Although the program was
implemented by governmental agencies,
their main role was to provide money and
technical advice. By linking with village
and district committees, they developed
plans in accordance with village pri-
orities.

In Gujarat, India, the Forest Depart-
ment's program of reforestation included
a publicity campaign that showed vil-
lagers that trees could be grown with

comparatively quick returns. Seedlings
were distributed free; new and versatile
species, such as leucaena and eucalyptus
were introduced. With modern cultiva-
tion, they yield 5 to 15 times more than
traditional trees, and can often grow on
land not suitable for other crops.

The program has had considerable suc-
cess in encouraging individual farmers to
plant trees. In 1980, 50 million seedlings
were distributed, but that failed to satisfy
demand. However, efforts to accelerate
planting on village common land have
not fared so well. They have run into diffi-
culties over the availability of land; rela-
tively few Panchayats (village councils) in
Gujarat have enough common land to use
for trees without affecting villagers' other
needs. Moreover, Panchayats sometimes
decide to establish community lots
without consulting other villagers, and
the wood is often sold to meet other
village needs rather than directly used by
the villagers. Regardless of government
commitment, social forestry will succeed
only where local people are consulted
and participate.

does little to satisfy immediate
wood needs, it is often difficult to
enlist the cooperation of farmers
and landless laborers, especially if
they are not assured of their rights
to the mature trees. People cannot
be forced to grow trees. They must
believe that it will meet their
needs, as examples of South Korea
and the Indian state of Gujarat
demonstrate (see box).

Improving the efficiency of
energy use. If people use tradi-
tional stoves, 90 percent of heat
may be wasted while open fires
use five times as much energy as
kerosene stoves. Small improve-
ments in chimney and stove
design could double the useful
energy obtained from fuelwood,
but they have been made only
slowly. Designs and operating
methods have not always taken
local conditions and tastes into
account, and poor families often
cannot afford the $3 to $5 it costs to

buy a "cheap" stove. Charcoal is
typically produced by felling live
trees and burning them on the
spot in sand-covered pits. It
would be much more efficient to
burn the wood in kilns, but high
costs and poorly adapted tech-
nologies have so far prevented
that from happening.

Substituting other energy for
traditional fuels. This has been
made much more difficult by the
sharp price increases for commer-
cial fuels over the past eight years.
The prices that would enable poor
families to use even minimal
amounts of commercial energy are
much lower than the prices re-
quired for economic efficiency.
Nonetheless, many governments
have subsidized fuels such as
kerosene and diesel, typically
used by poor consumers.

While this may be a useful inter-
im solution for the poor, it creates
many additional problems. It has
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not been possible to confine such
subsidies to those who need
them. Vehicle engines can be con-
verted to the use of the cheaper
fuels, and it is common for sub-
sidized fuels sold in rural areas to
find their way back to the towns
and cities. More importantly, large
numbers of consumers receive the
wrong price signals; they give lit-
tle incentive to promote con-
servation or reduce imports, and
budgetary costs can quickly be-
come prohibitive.

There is no single solution to
the special problem of energy for
the poor. Many considerations,
among them the cost of subsidies
and urgency of deforestation, will
have to be balanced, and policies
will be different in different coun-
tries. In some places, biogas units
have been introduced with some
success. Other countries have
experimented with additives to
subsidized fuels so as to make
them harm combustion engines.

In short, the links between
prices, income distribution and
environmental considerations
represent a particularly intractable
energy problem. The conflict
between the needs of poor people
for affordable energy, and fuel
development, which requires
higher prices, is somewhat sim-
ilar to the food-price problem
described in Chapter 7. The solu-
tion is far from obvious. What is
clear, however, is that the majority
of poor rural families will remain
dependent on fuelwood and
organic wastes for the foreseeable
future. Unless that challenge is
faced, the burden of the "other
energy crisis" on those who are
least able to bear it will continue to
grow.

Energy and growth

This Report's discussion of individ-
ual countries (Chapter 6) high-
lights the somewhat surprising
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conclusion that, until 1978 at least,
the impact of higher oil prices on
the growth rates of the oil-import-
ing developing countries was rel-
atively modest, largely because
trading opportunities, workers'
remittances, and capital flows,
both commercial and Official
Development Assistance (ODA),
expanded sufficiently to offset this
external shock to a considerable
extent.

What can be inferred from this
for the 1980s? The 1979-80 oil-
price increase has produced
unsustainable trade deficits for
the oil-importing developing
countries. In 1980, their net fuel
import bill amounted to 5.3 per-
cent of GDP ($74 billion), com-
pared with 2.8 percent of GDP in
1978. This is projected to rise fur-
ther to 6.2 percent of GDP by 1990.

In some countries like Brazil,
Turkey and India, oil imports now
absorb over 50 percent of export
earnings. While trade and capital
flows will help to reduce and
finance these deficits, increasing
adjustments will have to take
place in the energy sphere. At the
domestic level, higher interna-
tional prices have now largely
been translated into the domestic
price increases needed to stimu-
late adjustment. The effects of this
will be felt throughout the econo-
mies of the oil-importing develop-
ing countries. Yet their current
energy use is low and is bound to
rise. Their "energy intensity"
the amount of commercial energy
consumed per unit of outputis
less than that of the industrial
countries, due to, among other
reasons, continued importance of
traditional fuels and industry's
small share in total output.

The oil-importing developing
countries are therefore expected
to raise their energy consumption
from 13.7 mbdoe in 1980 to 24.3
mbdoe in 1990. Given this pattern,
the extent to which higher oil

prices might affect their growth
and development prospects is a
matter of great concern.

Impact of higher energy costs

The most immediate effect of
higher energy prices is to reduce
the real incomes or profits of
energy users. To the extent that
higher prices cannot be passed on,
energy users will try to modify
their behavior to minimize the
losses involved. They will sub-
stitute less for more expensive
fuels and alter production meth-
ods to use more energy-efficient
technology. Consumption pat-
terns will also change.

How easily such adjustments
can take place is not yet clear.
Studies based on the experience of
the industrial countries suggest
that in the long run higher energy
prices will not have a drastic effect
on growth. However, the studies'
long-term view understates the
costs of disruptions and balance-
of-payment difficulties of the kind
that occurred in the 1970s.

Neither can their results neces-
sarily be applied to the oil-import-
ing developing countries. It may
be much harder to substitute labor,
capital and other raw materials for
energy in developing countries
than in the industrial countries.
For example, the introduction of
energy-efficient techniques may
be hampered by shortages of
skilled technicians and managers,
or the infrastructure required to
use alternative fuels.

The oil-importing developing
countries seem to have one advan-
tage over the industrial countries;
they are not yet locked into a stock
of energy-intensive capital and
infrastructure and therefore, in
principle, may be better able to
expand while economizing on
energy. But, with scarce capital
resources and balance-of-pay-
ments constraints, they may not
actually be able to implement the



options open to them. Their gen-
erally low levels of energy use sug-
gest that much of it is "essential,"
so they have less scope than the
industrial countries to curb con-
sumption without affecting
growth. Faster growth and rapid
investment is the best way of
ensuring that the developing
corritries adopt energy-efficient
technologies.

The initial impact of more costly
energy is related to the share of
energy in GD?. For oil-importing
developing countries, that share
was about 4 to 5 percent before
1973 and is projected to reach
about 10 to 12 percent of GD? by
1990 (even after adjustments to
higher prices have been made).
That would represent a potential
GD? loss of some 5 to 8 percent
over the period, perhaps half a
percentage point a year. For many
oil-importing developing coun-
tries, that is the difference
between rising and stagnating
income per person. Similar con-
clusions were reached in the
simulations in Chapter 2.

Higher energy costs affect the
various sectors in different ways.
Transport, for example, is likely to
be most affected directly, as fuel
makes up some 15 to 30 percent of
total costs, with virtually no scope
for substitution between fuels or
factors of production.

In agriculture, commercial
energy accounts for no more than
5 percent of purchased inputs in
most developing countries. Even
though modern methods of farm-
inginvolving use of high-yield-
ing varieties, fertilizers, irrigation
and pesticidesuse substantial
amounts of energy, their profit-
ability is such that higher energy
prices are likely to have a relatively
limited effect on output. And,
while more energy-intensive per
hectare, such modern methods
typically use less energy per unit
of food produced.

For industry as a whole, energy's
share of production costs varies
from 2 percent to about 8 percent.
Certain industries are particularly
heavy users of energyfor exam-
ple, aluminum, copper refining,
fertilizers and iron and steel. They
seldom account for more than a
small fraction of total industrial
output in the developing coun-
tries. But, for some countries, they
are leading export industries and
often the biggest source of tax
revenues. It will make increasing
sense for countries that have
cheap or nontradeable energy
(such as natural gas and hydro-
electricity) to exploit their advan-
tages in these industries. Coun-
tries that are less well-placed to
support these energy-intensive
industries may suffer. But for most
countries, the impact of higher
energy prices on comparative
advantage will be broadly neutral
since competitors all face similar
cost increases.

Rethinking development?

It has often been asserted that
costly energy has made the indus-
trial path to development unsuit-
able for developing countries.
This assertion is not borne out by
the facts. To achieve satisfactory
growth, a proper balance must
still be struck between industry
and agriculture. But, on their
own, higher energy prices will not
prevent industrialization and
overall growth, although there
will be some changes in compar-
ative advantage, and slower
growth while countries make the
heavy investments needed to
adapt to expensive energy. Their
feasible long-term growth rate
may be somewhat lower than
before, and they may find indus-
trializing significantly more diffi-
cult. But the long-term outlook
has not been fundamentally
altered. Energy consumption is
low in developing countries,

bespeaking the essential nature of
its use. To grow rapidly, they will
need to use much more energy.

Energy policy

The oil-importing developing
countries will have only a margi-
nal influence on the world's
energy future, which will con-
tinue to be dominated by the
policies and actions of the indus-
trial countries and the capital-
surplus oil exporters. The devel-
oping countries therefore need to
adjust to world conditions and, in
doing so, will significantly im-
prove their individual perform-
ance. In the energy field, the key
elements of their adjustment
include:

a strategy for energy use inte-
grated into a country's overall
planning framework and develop-
ment objectives;

a vigorous program to sub-
stitute indigenous energy, includ-
ing hydroelectric power, coal,
fuelwood and domestic oil and
gas, for imported oil (domestic
production of energy in the oil-
importing developing countries
can and should be doubled be-
tween 1980 and 1990);

mobilization of the resources
to carry out this vast program of
domestic energy production, esti-
mated to cost up to $50 billion a
year in the 1980s, compared to $20
billion a year in the past five years;
and

a major conservation effort,
employing both price and non-
price policies.

Development strategy

Energy policies need not possess
any unique characteristics. They
share a common goal with other
economic and social programs
promoting long-term develop-
ment. Economizing on energy
should not be regarded as an abso-
lute virtue; it is desirable only for
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the contribution it can make to this
larger objective. Thus planning
and policy making in all areas
industry, transport, agriculture
and rural developmentshould
be attuned to higher energy costs.
But higher prices do not mean, for
example, that developing coun-
tries should eschew all energy-
intensive industries. "Good eco-
nomics" still implies minimizing
total costs, not simply energy
costs.

Increasing energy supplies

Policies to encourage energy pro-
duction are critical for continued
economic growth. The oil-import-
ing developing countries must
take further steps to identify and
assess the domestic oil, gas, coal,
hydropower, uranium, oil-shale
and tar sands that, at higher
prices, can now be economically
exploited. Smaller scale renewable
energy, such as solar, wind and
biomass, also merit attention.

What are the prospects for the
various fuels? In oil and gas they
are good relative to many oil-
importing developing countries'
own needs. Their proven reserves
represent about 2 percent of the
world's total. But because the
cheapest suppliesfrom large
fields and those close to the oil
companies' major marketswere
developed first, the oil and gas
potential in oil-importing devel-
oping countries may as yet be
underestimated (see box). Their
oil production is now 1.5 mbd;
it is projected to increase to
2.8 mbd by 1990 but could reach
4.8 mbd with greater exploration
and investment. A number of
countries (Barbados, Brazil, Chile,
Colombia, Ghana, Guatemala,
India, Ivory Coast, Morocco,
Pakistan, Philippines, Thailand,
Turkey and Yugoslavia) will
reduce their dependence on
imports significantly during the
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Reserves and resources
All of the energy within the earth is called
the resource base, Of this, only a small part
(known as proven reserves), consists of
deposits that have been discovered and
can be exploited with the existing tech-
nology. In the case of oil and gas, they are
those reserves that can flow now from
existing wells in already developed reser-
voirs. As more wells are drilled into a
reservoir, the estimate of proven reserves
may be revised up or down. The ultimate
potential of a field may be up to twice that
of initial estimates.

Since reservoirs in an oil field are geo-
logically (if not physically) related, lim-
ited drilling can usually determine the
extent of additional oil and gas in the

The classification of reserves and resources
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same field with some certainty. Those are
called indica fed reserves. On the basis of
information gleaned from exploratory
drilling, plus considerable geological
extrapolation, the existence of further
reserves, also producible at current prices
and costs, can be inferred (though with
errors of up to several orders of magni-
tude). Both indicated and inferred re-
serves are classified as unproven.

In addition to economically producible
energy resources, exploratory drilling
may confirm the presence of other de-
posits. If these are not exploitable at cur-
rent prices or with existing technology,
they are designated subeconotnic. Some of
them may become economic as prices
rise; the rest are the unrecoverable reserves
left behind in reservoirs.

As yet undiscovered resources may exist
where exploratory drilling has not yet
taken place but where geological and
other data provide suggestive evidence.
Estimates of undiscovered resources are
inevitably highly uncertain.

These categories are themselves poor
guides to the availability of energy for
consumption. If energy is needed for
immediate consumption, then proven
reserves considerably overstate how
much is available. To the consumer, deliv-
erable energy, not reserves or resources,
matters; this depends not on wells or geo-
logical data, but on the pipelines, railways
and tankers that move it about.

1980s; a few will become self-suffi-
cient. Estimates also indicate that
by 1990, production of natural gas
could triple to 1.6 mbdoe.

With the exception of a few
countries, little is known of coal
prospects in the developing
world. Developing countries'
reserves are an estimated 10 per-
cent of the world total, but this
share should grow as exploration
accelerates. The increase in oil
prices since 1973 has not signifi-
cantly speeded up coal production
in the developing countries be-
cause of the time required to
explore, develop and bring coal
mines into production and to
install the associated infra-

structure and transport facilities.
During the 1980s, only 29 develop-
ing countries are expected to pro-
duce coal. Their production will
average 4.6 mbdoe, most of it com-
ing from existing producers.

As for electricity, nuclear power
which now supplies just under
2 percent of the electricity in de-
veloping countriesis an option
open only to very large countries.
Its capital cost is high, and smaller
countries do not have grids with
the minimum capacitysome
6,000 MWto handle the mini-
mum reactor output efficiently. If
countries also lack the skilled
labor and management needed for
a nuclear program, the peculiar
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Figure 4.7 Comparative costs of
production

(1980 dollars)

Fuel technologies

Power technologies

Note. Costs include all investment requirements and
operation and maintenance costs, including rate of return.
Estimates are based on state-of -the-art scale of operation
and U.S. operating conditions.
Source: Bechtel

Delivered to domestic refineries.
Brazilian operating conditions and raw materials costs,

hazards of nuclear energy produc-
tion may make it an unwise
choice. And all must be as con-
cerned as the industrial countries
about the security and safety of
nuclear plants.

International hydro
Developing countries have substantial
scope to exploit the hydroelectric poten-
tial of international rivers. This has
already been done in various places
including on the Danube (the Iron Gates
projects) benefiting Romania and
Yugoslavia, and on the Parana River
(Yacyreta and Itaipu projects) for the com-
mon benefit of Paraguay, Brazil and
Argentina. Other projects, such as the
Nangbeto project for Togo and Bénin and
the Mano River project for Liberia and
Sierra Leone, are under studyand still
more could be, for example, on the
Ganges, Mekong and Salween. Installed
capacity costs on large integrated projects
may be as little as one-half the capacity
cost of installing similar amounts of
power in many smaller-scale projects.

These projects are not easy. Under ideal
circumstances, power facilities can be
installed in each country with equitable
division of available flows, such as took
place in the Iron Gates project. However,
site conditions may require locating the
power facilities in one country, as in the
case of Yacyreta, and the contractual ar-
rangements for investment sharing, plant
ownership and power delivery fre-
quently require delicate negotiations,
often delaying implementation by years.

A different set of issues is raised by
countries such as Nepal or Zaire which
have huge hydro potentials but relatively

small power markets. Exporting power
via regional transmission systems to
nearby countries, such as India or Zim-
babwe, makes a great deal of sense.
Unfortunately, such potential buyers are
understandably reluctant to become
overly vulnerable to outside supply.

Because of such difficulties, the
development of international hydro is
likely to continue to be slow. However,
the potential benefits from these projects
are so considerable that every case should
be explored. For example, Nepal's esti-
mated 80,000 MW hydro potential is a
thousand times greater than that coun-
try's present power needs, and will be
wasted for centuries unless it can be
developed for India's market which could
absorb the output in several decades.
Similarly, the 4,800 MW potential of the
Pa Mong site, shared by Laos and Thai-
land, is about equal to Thailand's present
installed generating capacity and would
offer economies of scale over smaller
hydro sites as well as conserving Thai-
land's gas and lignite resources now
assigned to future thermal stations.

Many such options are being studied,
and some progress is being made.
However, though attractive in theory,
international hydro remains prey to the
many problems that arise whenever
international cooperation is required.

There are better prospects in
hydropower. The developing coun-
tries' hydro resources account for
approximately half of the world
total. Present oil prices justify a
capacity cost some 1.5 to 3.5 times
that of recently built hydroplants
in developing countries. Some of
the largest potential hydro proj-
ects in the world are sited on in-
ternational waters, but remain
unexploited because of political
and technical problems (see box
above).

So far as nontraditional forms
of renewable energy are con-
cernedbiomass and biogas,
sun, wind and waterthese may
be options in the more distant
future, but are not likely to offer a

large, cost-effective energy source
for some time.

Capital requirements for energy
development

The capital costs of the oil-import-
ing developing countries' energy
development programs, includ-
ing a doubling of domestic energy
production, will be enormous.
Around $40 billion a year (in 1980
dollars) will be needed between
now and 1985 (including about $5
billion a year for oil and gas.
Increasing reliance on higher cost
supplies will raise the average unit
capital cost of energy production
by 50 percent in the 1980s over that
of the 1970s. This and the higher
overall levels of investment will
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Production cost
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barrel of oil
equivalent
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ocean thermal energy conversion
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raise the total to more than $50
billion a year (in 1980 dollars) be-
tween 1986 and 1990 (including $7
billion for oil and gas). This com-
pares with the oil-importing de-
veloping countries' 1980 net fuel
import bill of $74 billion (in 1980
dollars). As a proportion of total
developing country investment,
energy's capital requirements in
the 1980s may double from 5 per-
cent in the past five years (about
$20 billion a year in 1980 dollars) to
closer to 10 percent.

Few countries could achieve
these increases in energy invest-
ment without affecting growth in
the rest of the economy. So if the
investments are to be made with-
out major internal dislocation,
substantial capital inflows and
technical assistance will be re-
quired, even with major increases
in domestic savings.

Prices

The impact of higher energy prices
on inflation may make govern-
ments cautious about raising
prices. Similarly, higher prices
have strong distributional effects:
in developing countries, energy
takes a larger share of much lower
incomes than it does in industrial
countries. Finally, in those coun-
tries where traditional fuels are
still important, the use of the pric-
ing tool is further complicated by
the fact that commercial fuels and
the wood used by rural inhabi-
tants are close substitutes. Raising
the price of kerosene, for example,
can shift demand from commer-
cial fuels onto fuelwood, aggravat-
ing the pressure on already en-
dangered forests.

Nonetheless, maintaining do-
mestic energy prices at levels re-
flecting energy's real economic
cost is an important, necessary
condition for ensuring that coun-
tries adjust to new realities. Thus,
appropriate pricing and taxation
of energy products to encourage
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Domestic petroleum prices
Governments have traditionally taxed
petroleum products heavily because of
the presumed low price elasticity and
high income elasticity of their demand. In
the 1960s, governments of oil-importing
countries collected nearly four times as
much revenue per barrel as did the oil-
producer governments.

However, when international oil prices
rose sharply in the mid-1970s, govern-
ments were reluctant to increase them
further by additional indirect taxation.
The table compares international and
domestic prices of gasoline, kerosene and
fuel oil in 53 countries, and shows how
governments used the large tax element
in domestic prices to cushion the impact
of oil-price increases.

In real terms, international prices of
those three products in 1980 were about
350 percent above their 1972 levels; but
domestic prices in oil-importing develop-
ing countries were only 71 percent higher
and in industrial countries only 62 per-
cent higher. In oil-exporting developing
countries, there was a real fall of some 30
percent.

Ratio of domestic petroleum product
prices to international prices, 1972-80

Industrial
market Oil Oil

Year economies importers exporters

energy conservation and substitu-
tion of one fuel for another, and to
ensure that energy users are given
appropriate signals for longer
term decisions, will be an integral
part of energy policy.

Energy is so pervasively used in
every economy that nonprice
mechanisms to encourage con-
servation and substitution would
quickly be overwhelmed. More-
over, attempts to protect domestic
consumers from price increases
typically lead to budgetary costs
that can fuel inflation and quickly
become prohibitive (see box). The
importance of market prices is
not diminished by the fact that
many important decisions involv-
ing energy production and use
may not take place through the
market. The decisions made by
government planners will be more
effective if reinforced by correct
prices.

The difficulty of raising prices in
those countries that have kept
them down for some time should
not be underestimated. It would
take a doubling of domestic
prices, in real terms, for four years
or more to eliminate the subsidies
in some countries.

Countries that are self-sufficient

in energy are under less immedi-
ate pressure to raise domestic
energy prices, and the arguments
for energy conservation through
price increases are not easy to
communicate to populations
acutely aware of their country's
petroleum wealth. By delaying
price increases, however, they
lose opportunities to earn addi-
tional foreign exchange. More
seriously, they build up energy-
intensive production methods
and consumption and transport
patterns that will be difficult to
reverse at a later stage.

Non price policies

Though a necessary condition,
correct pricing of fuels is often not
sufficient to bring about all tne
desired adjustments. First, pric-
ing alone cannot reduce a coun-
try's vulnerability to sudden
shortages or dramatic changes, in
international prices, for example.
To deal with possible crises, other
policies, such as stockpiling and
emergency conservation and
allocation plans, may be neces-
sary. Second, the response to
higher energy prices takes consid-
erable time. In some areas, adjust-
ment can be speeded up and mar-

1972 3.3 2.7 1.7
1978 2.0 1.8 0.5
1980 1.6 1.4 0.3



ket reactions reinforced through
regulation. Examples include
import restrictions on large auto-
mobiles, limits on space-con-
ditioning temperatures and traffic
control. And in other areas, such
as supplying the rural poor with a
vigorous forestry program, non-
price policies are the only means.

How does this translate into
specific sectoral policies? In
agriculture, extension services help
to spread energy-efficient prac-
tices. In rice production, for exam-
ple, placing fertilizer directly at the
crop roots can be up to 50 percent
more efficient than scattering it on
the soil. In many poor countries
where power shortages are com-
mon, inefficient pumps use much
more energy than is actually
needed.

In industry, improved manage-
ment and personnel training has
in several countries achieved sig-
nificant energy savings within two
to three years. In the middle-
income countries, retooling of
older energy-inefficient machin-
ery can be spurred through tax
and credit policy. Generally liberal
investment policies, such as accel-
erated depreciation, can also help
ensure that new equipment
quickly replaces the older capital
stock (see box below).

Transport is the largest con-
sumer of petroleum in many

Improving industry's energy efficiency
The cement industry is a good example of
potential for energy saving in many
developing countries. The kiln section
accounts for about 95 percent of the
industry's total fuel bill. But the actual
amount it uses will depend on the process
employed and thus on the nature and
moisture content of raw material entering
the kiln; whether the subsequent drying
and preheating operations are carried out
in the rotary kiln or more efficiently in
suspension preheaters; whether calcina-
lion takes place in the kiln or in the pre-
calciner; and the efficiency of the clinker

cooling. Depending on these factors, the
heat needed to produce one kilogram of
cement clinker ranges from 800 to 1,800
kilocalories.

Similar savings can be made in other
energy-intensive industriescopper,
ammonia, pulp and paper, and
petroleum refining, for example. Tenta-
tive estimates suggest that about 15 per-
cent of the total projected industrial
energy consumption in developing coun-
tries in 1990 could be saved by such
changes in industrial practices and pro-
cesses.

Traffic management: two experiments
To reduce the serious traffic congestion in
central Singapore, the Government intro-
duced an "Area Licence Scheme" in June
1975. All private cars entering a restricted
central area and carrying fewer than four
persons were required to display a
licence. Since March 1980 its cost has been
$2.30 a day. Parking fees were also
increased considerably, and ring roads
substantially improved.

These measures had a dramatic effect:
Before the introduction of the

scheme, an average of 42,790 private cars
entered the restricted zone during the
busy morning period; two months after
the scheme was introduced, this had
fallen to 11,130. By 1980, the number of
cars coming into the zone had increased
to only 13,840.

More than 50 percent of private cars
now carry four or more passengers, com-
pared with less than 23 percent before the
scheme was introduced, and the propor-
lion of travelers taking buses increased
from 33 percent to 46 percent.

Gasoline consumption has increased
by only 3.8 percent a year since the
scheme was introduced, compared to 6.4
percent a year in 1970.-75.

Venezuela has one of the lowest retail
prices of gasoline in the world ($0.13 a
gallon). Both gasoline consumption and
its private car fleet have been increasing
by more than 10 percent a year. In 1979
about 135,000 of the 549,000 vehicles reg-
istered in Caracas were driven during
peak hours, resulting in severe con-
gestion.

In November 1979, the Venezuelan
government decided to ban each car for
one day a week, the day depending on
licence numbers. The number of private
cars operating during peak hours has
been reduced by more than 20 percent,
saving some 1 million liters of gasoline a
day, about 16 percent of the total daily
consumption in Caracas.

In comparison with the traffic plan in
Singapore, the Caracas experiment has
drawbacks. Because gasoline is still so
cheap, traffic restrictions are only short-
term measures and will not stop the vehi-
cle fleet from growing rapidly. Traffic con-
gestion is thus likely to recur in four or
five years' time. Nonetheless, nonprice
measures on their own can help to reduce
demand for oil.

developing countries. Energy effi-
ciency can be achieved through
changing the mix of transport
methods, shifting traffic from less
to more efficient carriers (such as
public passenger transport) and
increasing load factors. Some
countries have had success with
traffic control schemes (see box

above). In all sectors, but espe-
cially in transport, changes in en-
ergy consumption will also require
substantial public investment.

International policies

The international community has
an important role to play in help-
ing the developing countries to
adjust to more expensive energy.
The world has a particular interest
in boosting energy production in
the oil-importing developing
countries because this will:

improve the balance of energy
supply and demand in interna-
tional markets;

help the oil-importing devel-
oping countries to ease their
balance-of-payments difficulties,
so avoiding strains in international
capital markets; and

allow growth in the oil-
importing developing countries to
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recover, so providing an impor-
tant stimulus to world trade.

In the energy field above all oth-
ers, international interests coin-
cide closely with those of the
developing countries.

Increasing energy production in
the developing countries will
require assistance from the indus-
trial countries. The institutional
and informational barriers to find-
ing and developing new resources
in the oil-importing developing
countries are often not fully
appreciated. Foreign oil com-
panies are sometimes reluctant to
do business in oil-importing
developing countries, fearing
changes in the rules once signifi-
cant discoveries are made. Their
interest is also dampened by the
fact that most future discoveries
are expected to be relatively small
and more suited to import sub-
stitution than to filling the multi-
nationals' need for stable crude
supplies. Moreover, increasingly,
exploration must take place in
difficult geological or remote
offshore areas, to which it is
difficult to attract risk capital.
Finally, certain types of projects,
which are especially important for
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the poor, are not attractive to pri-
vate capital at all.

Multilateral lending institutions
have considerable experience with
energy in developing countries
and are in a unique position to
help remove the many market
imperfections that stand in the
way of accelerating energy
development; they can help
developing countries to evaluate
geological risks and to develop
exploration strategies; assist oil
companies and host governments
in reaching agreement on joint
exploration and exploitation and
provide reassurance to both par-
ties that political risks can be mini-
mized.

The infrastructure financed by
multilateral institutions can also
encourage private companies to
expand exploratory work. One
study estimates that where basic
infrastructure must be put in place
before exploration or develop-
ment can occur, the costs of a pro-
ject may become four or five times
what they would otherwise be.
Multilateral lending institutions
can also have an important lever-
aging effect: their contribution can
be boosted by attracting additional

private capital into the exploration
phase. Finally, multilateral institu-
tions may be able to help develop-
ing-country governments to see
that the gains from increased oil
production will not be wasted
by inappropriate domestic prices,
for example. This knowledge may
encourage private investors to
support a project. The role for
international financial institutions
to fulfill these needs, serving the
triple function of promoting
development, easing energy mar-
kets and recycling capital, is thus
clear.

For the eventuality of future
world shortages, other interna-
tional initiatives will be needed.
The oil-importing developing
countries, which are now among
the first to be pushed into the
high-priced spot market, should
be included in some cooperative
allocation scheme of the kind
administered by the International
Energy Agency for the industrial
countries. This would not only
guarantee them oil in the event of
an emergency or supply disrup-
tion but would also help stabilize
markets and give all participants
additional security.


