











in countries where conditions are more favorable.
Infrastructure spending cannot, therefore, overcome
a weak climate for economic activity. Nearly twenty-
five years ago, the Brookings Transport Research
Project evaluated the impact of transport projects in
several developing countries and concluded simi-
larly that, although the investments generally had
reasonable rates of return, success depended largely
on economic policy.

Another approach to assessing the economic re-
turns from infrastructure investment is to examine
the rates of return in a large sample of completed
World Bank projects. The average economic return
on infrastructure projects, reestimated after loan dis-
bursement (completion of project construction), has
been 16 percent over the past decade—just above
the World Bank project average of 15 percent (Table
1.2). Returns have been lowest (and declining) for ir-
rigation and drainage, airports (for a very small
sample), railways, power, water supply, and sewer-
age. Why should this be so, given the expected ben-
efits of such investments in developing countries?

Some of the causes relate to implementation
problems (discussed below under “The record of
performance”) and others to project identification
and design. A common pattern discovered in proj-
ect completion reviews of water, railway, and power
projects is the tendency at the time of appraisal to
overestimate the rate of growth in demand for new
production capacity and, therefore, of revenues. For
the power projects in the sample, demand was over-
estimated by 20 percent on average over a ten-year
operating period. In water projects, overestimation
of rates of new connections and per capita con-
sumption also averaged about 20 percent. In the
case of railways, until recent years projects often as-
sumed recovery in demand even where railways
were continually losing traffic to roads offering bet-
ter service. In twenty-nine of thirty-one cases,
freight traffic failed to reach its projected level, and
in one-third, traffic actually declined.

One important explanation for the misjudgments
during appraisal is inadequate procedures for as-
sessing demand (including the effects of tariff in-
creases). Oversizing and inappropriate design of in-
vestments then occur, resulting in financial burdens
on the project entities concerned. Although Bank
projects may not be entirely representative, they are
subject to more careful evaluation than many infra-
structure investments in developing countries and
so may have achieved better performance than av-
erage public investments in these sectors.

Infrastructure is a necessary, although not suffi-
cient, precondition for growth—adequate comple-

Table 1.2 Average economic rates of return

on World Bank-supported projects, 1974-92
(percent)

Sector 1974-82 1983-92
Irrigation and drainage 17 13
Telecommunications 20 19
Transport 18 21
Airports 17 13
Highways 20 29
Ports 19 20
Railways 16 12
Power 12 11
Urban development . 23
Water and sanitation® 7 9
Water supply? 8 6
Sewerage?® 12 8
Infrastructure projects 18 16
All Bank operations 17 15

.. Not available.
a. Rates are financial, not economic, rates of return.
Source: World Bank data.

ments of other resources must be present as well.
The growth impact of infrastructure investments
also depends on the timing and location of addi-
tions to capacity, and on the existing imbalance be-
tween supply and demand. Because much infra-
structure consists of networks, relieving bottlenecks
at certain points of the system can produce very
high returns. Box 1.2 illustrates the repercussions in
China’s economy from critical constraints in the
transport of coal needed for power generation.

Adequate quantity and reliability of infrastruc-
ture are key factors in the ability of countries to
compete in international trade, even in traditional
commodities. In part because of infrastructure prob-
lems, shipping costs from Africa to Europe are 30
percent higher for plywood (and 70 percent higher
for tuna) than those from Asia to Europe. These
costs have to be borne by exporters.

The competition for new export markets is espe-
cially dependent on high-quality infrastructure.
During the past two decades, increased globaliza-
tion of world trade has arisen not only from the lib-
eralization of trade policies in many countries but
also from major advances in communications, trans-
port, and storage technologies. These advances cen-
ter on the management of logistics (the combination
of purchasing, production, and marketing func-
tions) to achieve cost savings in inventory and
working capital and to respond more rapidly to cus-
tomer demand. About two-thirds of production and
sales in the OECD countries are processed directly
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and reliability, as well as on quantity. Matching sup-
ply to what is demanded is essential. Finally, the ef-
ficiency with which infrastructure services are pro-
vided is also a key to realizing potential returns.

Links to poverty

Infrastructure is important for ensuring that
growth is consistent with poverty reduction, a topic
covered extensively in World Development Report
1990: Poverty. Access to at least minimal infrastruc-
ture services is one of the essential criteria for defin-
ing welfare. To a great extent, the poor can be iden-
tified as those who are unable to consume a basic
quantity of clean water and who are subject to un-
sanitary surroundings, with extremely limited mo-
bility or communications beyond their immediate
settlement. As a result they have more health prob-
lems and fewer employment opportunities. The
burgeoning squatter communities surrounding
most cities in developing countries typically lack
formal infrastructure facilities, a condition arising
from their nonpermanence of tenure. In India the
proportion of the urban population living in slum
areas grew during 1981-91, while the share of the
population living in poverty (estimated using tradi-
tional poverty measures based on income and food
consumption) declined. The lack of access to infra-
structure is a real welfare issue.

Different infrastructure sectors have different ef-
fects on improving the quality of life and reducing
poverty. Access to clean water and sanitation has
the most obvious and direct consumption benefits
in reducing mortality and morbidity. It also in-
creases the productive capacity of the poor and can
affect men and women differently. For example, the
poor—women in particular—must commit large
shares of their income or time to obtaining water
and fuelwood, as well as to carrying crops to mar-
ket. This time could otherwise be devoted to high-
priority domestic duties, such as childcare, or to in-
come-earning activities. Such gender-specific effects
need to be considered in the evaluation of proposed
projects.

Access to transport and irrigation can contribute
to higher and more stable incomes, enabling the
poor to manage risks. Both transport and irrigation
infrastructure have been found to expand the op-
portunities for nonfarm employment in rural areas,
often in indirect ways (Box 1.4). A seeming develop-
ment dilemma is that while rural poverty reduction
requires higher incomes, raising farmgate food
prices could make urban poverty worse. By raising
the productivity of farms and of rural transport,
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both an increase in the incomes of rural workers and
a reduction in food prices for the urban poor can be
achieved. The green revolution (with irrigation
playing a central role) demonstrated that the wages
of, and demand for, low-skilled agricultural laborers
rise in step with more intensive cultivation and in-
creased yields. Over twenty years, one closely ob-
served Indian village saw yields increase almost
threefold and agricultural laborers” wages rise from
2.25 to 5 kilograms of wheat a day. Improved rural
transport can also ease the introduction of improved
farming practices by lowering the costs of modern
inputs such as fertilizer. An adequate transport net-
work reduces regional variations in food prices and
the risk of famine by facilitating the movement of
food from surplus to deficit areas.

The benefits of transport and communications in-
clude the access they provide to other goods and
services, especially in cities. Where the poor are con-
centrated on the periphery of urban areas, as in
many developing countries, the costs and availabil-
ity of public transport become key factors in their
ability to obtain employment. Access to secure and
reliable public transport has been identified in
household surveys in Ecuador as influential in de-
termining the ability of low-income girls and
women to participate in evening training classes.

The construction and maintenance of some infra-
structure—especially roads and waterworks—can
contribute to poverty reduction by providing direct
employment. Civil works programs (as carried out
in Botswana, Cape Verde, and India), which often
involve the provision of infrastructure, have also
been important in strengthening famine prevention
and providing income.

Links to the environment

Infrastructure provision results from the efforts of
individuals and communities to modify their physi-
cal surroundings or habitat in order to improve their
comfort, productivity, and protection from the ele-
ments and to conquer distance. Each sector—water,
power, transport, sanitation, irrigation—raises is-
sues concerning the interaction between man-made
structures (and the activities they generate) and the
natural environment. Environment-friendly infra-
structure services are essential for improving living
standards and offering public health protection.
With sufficient care, providing the infrastructure
necessary for growth and poverty reduction can be
consistent with concern for natural resources and
the global environment (the “green” agenda). At the
same time, well-designed and -managed infrastruc-






Expansion of transport infrastructure can reduce
total pollution loads as congestion falls, average ve-
hicle speeds rise, and routes are shortened. But road
improvements can also encourage vehicle use and
increase emissions. Therefore, additions to infra-
structure capacity are only part of the solution. Im-
proved management of traffic and land use and pro-
motion of nonmotorized modes, cleaner fuels, and
public transport are also needed (see Chapter 4). In-
tegrated urban planning and transport policy can
lead to more efficient use of both land and transport
capacity, with favorable environmental results. In
the city of Curitiba, Brazil, an emphasis on encour-
aging enterprises and residential developments to
locate around carefully designed public transport
routes has contributed to low gasoline consump-
tion, low transport costs relative to household in-
comes, and very low rates of traffic accidents—de-
spite one of the highest rates of private vehicle
ownership in the country.

Beyond urban areas, overuse of water for irriga-
tion (which accounts for about 90 percent of water
withdrawals in most low-income countries) dam-
ages soils and severely restricts water availability
for industry and households, which often have a
higher willingness to pay for the quantities of water
they use. The inefficient burning of biomass fuel
(plant and animal waste) for household energy con-
tributes to deforestation and thus to erosion and loss
of soil nutrients, as well as to indoor air pollution.
Some infrastructure investments, especially road
construction, can put unspoiled natural resources at
risk and threaten indigenous communities. Reser-
voirs associated with hydroelectric projects, flood
control, or irrigation can give rise to environmental
problems, both upstream (inundation of land) and
downstream (sedimentation).

Origins of the public sector role in infrastructure

Infrastructure’s large and varied potential impacts
on development derive from certain technological
and economic characteristics that distinguish it
from most other goods and services. These charac-
teristics make infrastructure subject to special pol-
icy attention.

Production characteristics

Historically, society’s needs for water supply, irriga-
tion and flood control, and transport have led to the
construction of engineered physical works—many
of them quite large, elaborately designed, and en-
during. Today’s distinctively modern infrastructure
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sectors are the result of a technology-driven “infra-
structure revolution” that has changed the way in
which age-old demands for water, lighting, commu-
nications, and waste disposal are met.

Not until the invention of cast-iron pipes and
steam-driven pumps did extensive water infrastruc-
ture spread, beginning with a piped water network
in London in the 1850s. This lowered costs (espe-
cially in urban areas) and dramatically increased
use. Before the development of gas networks at the
start of the 1800s, infrastructure for lighting was
rare. The invention of alternating-current transmis-
sion near the end of the century lowered costs of
electricity and led to new and expanded uses of
electric power, especially in urban transport.

The history of other infrastructure sectors is sim-
ilar. The public telegraph and telephones replaced
hand-carried messages, and piped sewerage re-
placed individual disposal of wastes in many com-
munities. Irrigation and transport have for centuries
utilized networks of irrigation canals and roads, al-
though development of alternative modes of trans-
port (including inland canals and railroads) has pro-
ceeded since the early 1800s.

The most general economic characteristic of
modern infrastructure is the supply of services
through a networked delivery system designed to
serve a multitude of users, particularly for public
utilities such as piped water, electric power, gas,
telecommunications, sewerage, and rail services.
The delivery system is in most cases dedicated, that
is, it carries only one good. Investments in the deliv-
ery system (such as underground water pipes or
electric wires) are mostly irrecoverable because they
cannot be converted to other uses or moved else-
where—unlike the investment in a vehicle, for ex-
ample. Once paid, these costs are said to be ”sunk.”
Because the delivery system is networked, coordi-
nation of service flows (traffic, electricity, communi-
cations signals) along the system is critical to its effi-
ciency. This interconnectedness also means that the
benefits from investment at one point in the net-
work can depend significantly on service flows and
capacities at other points.

The scope for competitive supply of infrastruc-
ture varies greatly across sectors, within sectors, and
between technologies. Where the unit costs of serv-
ing an additional user decline over a wide range of
output, economies of scale are created—an impor-
tant source of “natural monopoly.” This is a com-
mon term, although one best used cautiously be-
cause many infrastructure monopolies are in fact
unnatural, driven by policy and not technology. But
sectors differ greatly in the range of declining costs.



For example, the optimal dimensions of a high-volt-
age transmission grid may well be national, but the
volume-related unit cost savings for water can be
realized at the municipal or submunicipal level.
Even within sectors, different production stages
have different characteristics. In power, size savings
for generation are often exhausted at a capacity that
is small relative to the size of a well-developed mar-
ket. Activities also differ in the importance of sunk
costs, another potential source of natural monopoly.
In railways and ports, for example, sunk costs are
less significant for investments in rolling stock or
freight-handling equipment than for the fixed facili-
ties. It is easier for firms to enter and exit activities
with a relative absence of sunk costs and thereby
challenge one another’s potential market power.
Such activities are said to be “contestable.” Techno-
logical and economic differences in production cre-
ate the possibility of “unbundling” the components
of a sector that involve natural monopoly from
those that can be provided more competitively.

Many infrastructure services can be produced by
very different technologies. Sanitation based on
improved latrines or septic tanks provides the
same underlying service as does sewerage—dis-
posal of wastes, but without networked invest-
ments. Small-scale irrigation—particularly irriga-
tion based on wells or boreholes—and small-scale
renewable-energy-based power generation (such as
micro-hydro schemes) also need not involve inter-
connections with large networks but can provide
service highly responsive to users. Telephone ser-
vices can be provided over wire-based networks or
through radio-based systems.

Consumption characteristics

As seen earlier, the demand for infrastructure ser-
vices derives from the activities of both industries
and individuals. Ensuring a flow of services of at
least minimum quality and quantity is often consid-
ered by governments to be of strategic importance,
since any interruption or restriction of supply
would be seen as a threat to society. However, be-
cause infrastructure investments are often “lumpy”
(new capacity must be created in large increments),
it is difficult for planners to match the availability of
supply with demand at all times. Costly episodes of
over- or undercapacity often result.

Beyond consuming an “essential minimum” of
certain infrastructure services, users have very di-
verse demands—although the output of large-scale,
monopoly providers is often not sufficiently differ-
entiated to meet these demands. For example, a

steel mill and a residential community may both de-
rive water from the same supplier, but each user
group values the quality of the water in quite differ-
ent ways. Yet, because many infrastructure facilities
are locationally fixed and their products are non-
tradable, users cannot readily obtain substitute ser-
vices that better suit their needs. Moreover, it is
often difficult for users to obtain information about
service alternatives or characteristics. They cannot,
therefore, “shop around” for the best source of sup-
ply and are vulnerable to any abuse of monopoly
power. With many infrastructure activities, how-
ever, supply can be better tailored to differences in
demand once suppliers understand them—for ex-
ample, transport can be offered at varying service
and fare levels—and provided that consumers have
adequate information to declare their choices. Ser-
vice markets can also be opened to alternative sup-
pliers and technologies in order to provide a differ-
entiated product (such as cellular and enhanced
services in telecommunications).

Many infrastructure services are almost (al-
though not perfectly) private goods. Private goods
can be defined as those that are both “rival” (con-
sumption by one user reduces the supply available
to other users) and “excludable” (a user can be pre-
vented from consuming them). In contrast, “public
goods” are neither rival in consumption nor exclud-
able. Markets work best in providing pure private
goods or services. Most of the services that the infra-
structure sectors produce are excludable in a specific
sense—their use depends on gaining access to a fa-
cility or network, for example by connection to the
piped water, gas, or sewer system, and service use
may be metered and charged for. In the case of rail-
ways, ports, and airports, access to the entire infra-
structure can be restricted. However, once a user is
connected to the network utility or gains access to
the transport facility, the degree of rivalry with other
users depends on the costs (including congestion)
imposed on existing users or on the service supplier
when an additional service unit is consumed.

It has been common in many countries not to
charge users for the volume of some utility services
consumed because the marginal supply cost was
considered negligible, congestion was absent, or
technological constraints (such as the absence of
water meters) prevented volume pricing. However,
recent developments, such as the increased scarcity
(and supply cost) of water, growing congestion as
network capacity becomes fully utilized, and techni-
cal innovations in metering consumption, have
made it possible and desirable to price these ser-
vices like other private goods.
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Roads are not private goods, although for rea-
sons that differ with the type of road. Rural roads (a
typical public good) and uncongested interurban
roads are not completely rival because an additional
driver does not reduce the value of anyone else’s
use of the road. Access to some interurban roads
can be prevented by making them toll roads (a clas-
sic “club” good, i.e., a good that is excludable but
nonrival). By contrast, urban roads are congested
during peak periods, but until recently it has been
difficult to exclude users from urban roads or to
charge users different amounts during peak and off-
peak periods. New electronic techniques of moni-
toring road use may eventually make it technically
feasible to treat many urban roads almost as private
goods.

Water outside of piped networks is often—in
practice and in principle—a “common property”
resource. While water consumption is rival between
users, monitoring the use of groundwater from un-
derground aquifers or from other natural sources is
difficult and costly, and therefore groundwater use
is rarely excludable. By the same token, controlling
the consumption of common property resources is
also difficult. How much the extraction of water
(from aquifers or natural flows) affects other poten-
tial users depends on location-specific hydrological
features that are important in water policy.

Although most infrastructure goods are private,
they produce spillovers or external effects—many
of which (as shown earlier) affect the environment.
Ignoring the important negative externality of emis-
sions from fossil fuel power generation could lead
to excess power being produced with the wrong
mix of fuels. By contrast, some cities have neglected
to develop a well-designed public transport system,
even though such a system can have positive envi-
ronmental effects and also promote social equity. To
ensure that society obtains positive benefits—such
as public health benefits from water and sanita-
tion—the private goods must also be delivered ef-
fectively.

Thus, although infrastructure services differ from
other goods, they also differ among themselves
(Figure 1.3). The characteristics of various infra-
structure activities have important implications for
how services should be provided. To the extent that
specific infrastructure activities entail natural mo-
nopoly or depend on a network characterized by
natural monopoly, they will not be provided effi-
ciently by an unfettered market. The network com-
ponent can, however, be separated (unbundled)
from the more competitive activities of the sector,
with regulation to ensure fair access to the network.
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Infrastructure activities that create externalities or
produce essential services to captive users may also
warrant some regulation, but this can be narrowly
focused on these market imperfections while per-
mitting wide scope for competition in other compo-
nents of the sector.

Certain characteristics of infrastructure also cre-
ate challenges in financing. Where a minimum level
of consumption of a particular service (such as
water, heating, or power) can be identified as a "life-
line” for some users, society may judge that they
should not be excluded if they cannot afford to pay.
Financing strategies also have to be designed to take
account of the risk that arises because many infra-
structure investments are large and long-lived,
while the revenue stream is often slow to develop.
Such characteristics can justify some public financ-
ing of infrastructure from general revenues, but to
supplement—not entirely substitute for—the rev-
enues obtained from users and commercial sources
of finance.

Public sector dominance in infrastructure

Infrastructure clearly represents a strong public in-
terest, and so merits the attention of governments.
However, the special characteristics of infrastruc-
ture do not explain or justify the fact that govern-
ments and public sector agencies have dominated
almost all aspects of this sector in developing coun-
tries in recent decades. Private participation was
important in the nineteenth century and the first
half of the twentieth century in many countries—
and some pockets of private provision still re-
main—but the overwhelming trend until the early
1980s was government or parastatal provision,
largely through vertically integrated, monolithic en-
tities. By then, only a small percentage of the power
sector was in private hands. Virtually no private
telecommunications firms existed, and most early
private railways had disappeared with nationaliza-
tion. Although toll roads played a part in the early
history of many countries, they also became rare,
and road construction (and especially maintenance)
was executed largely by government employees, or
force account. Other services—water, sewerage,
waste disposal—also. tended to be both owned and
operated by governments at either the national or
the local level.

The dominant public sector role in infrastructure
has arisen for a number of reasons: recognition of
infrastructure’s economic and political importance;
a belief that problems with the supply technology
required a highly activist response by governments;






Table 1.3 Expansion of infrastructure coverage in low-, middle-, and high-income economies,

recent decades

. . . . . High-
Low-income economies Middle-income economies income
Annual C Annual  economies:
_ Coverage  percenta ge overage percentage coverage,
Sector 1975 1990 increase 1975 1990 increase 1990
Power-generating capacity (thousand kilowatts per
million persons) 41 53 1.6 175 373 47 2,100
Telecommunications (main lines per thousand persons) 3 6 3.2 33 81 5.6 442
Sanitation (percentage of population with access) 23 42 3.8 44 68 2.7 95+
Paved roads (kilometers per million persons) 308 396 1.6 1,150 1,335 0.9 10,106
Water (percentage of population with access) 40 62 2.7 54 74 2.0 95+

Note: Percentage increases are compound growth rates.
Source: Appendix tables A.1 and A.2.

capacity more than doubled between 1975 and 1990.
Even in middle-income economies, however, access
to water and sanitation is still lacking for significant
shares of the population—for water, one-quarter of
the population in this group remains unserved, and
for sanitation, one-third. The most dramatic expan-
sions in paved roads occurred during 1960-75 for
both groups, after which growth slowed.

Infrastructure coverage has increased in both
rural and urban areas. Urban populations are signif-
icantly better served than rural populations in ac-
cess to drinking water, sanitation, and power. The
gaps in coverage for water and power have been
narrowing (Figure 1.4). Rural and urban areas do
not have the same effective demand for infrastruc-
ture services and thus may require different rates of
infrastructure coverage to achieve desired develop-
ment benefits. There is an economic case for provid-
ing relatively more power and telecommunications
connections, and more extensive transport net-
works, in Jocations with a higher density of popula-
tion and industry.

Urbanization in itself is an important factor stim-
ulating demand for infrastructure. When infrastruc-
ture capacity in water supply, sanitation, power,
telecommunications, roads, and public transport is
inadequate in expanding urban areas, serious con-
straints on (environmentally sustainable) economic
growth and on poverty reduction result. In the
rapidly growing periurban (and, in many cases,
unauthorized) settlements that ring many cities,
conventional delivery of formal services is often
prevented by legal, topographical, or economic con-
straints. Projected growth in urbanization in coming
decades—especially in Africa and South and East
Asia—will inevitably increase pressures for greater
access to infrastructure. However, some rural-to-
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urban migration may be forestalled through policies
that provide appropriate infrastructure in rural
areas and that prevent the degradation of natural re-
sources (especially soils, forests, and water sup-
plies).

An analysis of how countries measure up on in-
frastructure coverage compared with other mea-
sures of performance is revealing. Although cover-
age tends to be correlated with GDP, efficiency and
effectiveness of infrastructure provision are not.
Plots of coverage against performance in water,
power, telecommunications, roads, and railways
show little relationship across a wide sample of low-
and middle-income countries (summarized in Fig-
ure 1.5). Moreover, there is no close correlation be-
tween a country’s efficiency of provision in one sec-
tor and its performance in another. These findings
indicate that efficiency and effectiveness of infra-
structure provision derive not from general condi-
tions of economic growth and development but
from the institutional environment, which often
varies across sectors in individual countries. This
suggests that changes in the institutional environ-
ment can lead to improved performance, even when
incomes are low, because in each sector some low-
income countries perform well. As a corollary, a re-
cent OECD review of infrastructure noted that even
many high-income countries encounter the perfor-
mance issues described below.

Challenges

To determine future demand for infrastructure, it is
necessary to consider the efficiency with which ex-
isting capacity is being used and how well the ser-
vices generated are responding to users. Although
each sector has special problems, there are com-









priorities. For example, Cameroon, which still has a
predominantly rural population, has neglected its
30,000-kilometer unpaved road network over the
past ten years in favor of investment in and mainte-
nance of 3,700 kilometers of intercity paved roads.
The result is that some 80 percent of the unpaved
network requires either complete reconstruction or
heavy reshaping and compaction.

In railways, inadequate maintenance (as well as
other operating deficiencies) is evident in the small
share of locomotives available for service. In 1991
only 60 percent of all locomotives were available for
service in Latin America and 70 percent in the Mid-
dle East and North Africa region, compared with 90
percent in North America. Such deficiencies cause
some railways to turn away freight traffic, which in
turn compounds the sector’s financial difficulties.

In irrigation, too, poor maintenance is costly and
results in distribution channels filling with silt and
weeds, canal linings cracking at an increasing rate,
and outlets breaking or being bypassed. Drainage
also fails, causing salt buildup in the soil. In China
almost 1 million irrigated hectares have been taken
out of production since 1980, and in the former So-
viet Union, even with continuing investment in irri-
gation, almost 3 million hectares were lost between
1971 and 1985—one-quarter of the new irrigated
area. Worldwide, works covering 60 percent of the
irrigated area require upgrading to remain in good
working condition.

In both rural and urban water supply and in the
power sector, inadequate maintenance is a common
problem. A study of water and sewerage in Bogota
found that the costs of unaccounted-for water—
arising in part from poor maintenance of the distrib-
ution system—were 42 percent of the supplier’s
total operating income. Poor maintenance practices
account for some of the low availability of power-
generating capacity, which averages less than 60
percent for thermal plants in many developing
countries, compared with more than 80 percent in
systems operated at best-practice standards.

Sometimes problems of operation and mainte-
nance are rooted in the initial design or construction
of infrastructure. For example, a recent review of
completed World Bank irrigation projects found
that basic design flaws (such as inappropriate trans-
fer of desert technologies to tropical monsoon cli-
mates) were widespread. Operations and mainte-
nance can be made more difficult by inappropriate
design standards that increase the requirements for
skills in short supply or involve heavy dependence
on imported spare parts where foreign exchange is
scarce. Poor construction and design of power and

water treatment plants, or inappropriate location,
make it difficult to carry out operations and mainte-
nance and to meet environmental objectives. There
are also many examples of investments that were
economically nonviable to begin with and that
should never have been made—such as over-
designed or "gilt-edged” roads and power plants.
Procurement problems are often a factor in weak
operational performance. Systematic delays in pur-
chasing by sector entities and inadequate supervi-
sion of contracts are estimated to increase costs of
imported materials to some African countries by 20
to 30 percent. Contracting and bidding procedures
may also favor large-scale enterprises, which tend
to use more equipment-based methods of construc-
tion and maintenance than is appropriate given rel-
ative factor costs. The lack of standardization of
equipment, such as water pumps obtained from di-
verse foreign donors, creates delays in repair and in-
creases the costs of replacement parts. There is need
for donors to standardize their procurement rules to
ease the administrative burdens on recipient coun-
tries. Donor aid that excludes finance for local costs
can also bias the choice of technology for public
works in favor of capital-intensive methods that are
unsustainable for the recipient country.

FINANCIAL INEFFICIENCY AND FISCAL DRAIN. Poor
infrastructure policies and inefficient provision ab-
sorb scarce fiscal resources and damage macroeco-
nomic stability. Because prices are often held well
below costs, the subsidies flowing into public infra-
structure enterprises and agencies have been enor-
mous in many countries. In Bangladesh, India, In-
donesia, Pakistan, and the Philippines, irrigation
receipts have been well below the costs of opera-
tions and maintenance. During the 1980s power tar-
iffs in developing countries were on average about
one-half the costs of new supply and were much
lower than in OECD countries. (The record on pric-
ing is discussed further in Chapter 2) In recent
years, 60 percent of Ghana Railway revenues con-
sisted of government subsidies—a not-uncommon
performance for this sector—and recurrent subsi-
dies to railways have amounted to as much as 1 per-
cent of GDP in a number of countries. In Zambia the
total cash shortfall in transport absorbed 12 percent
of the government’s current revenue in fiscal 1991.
Telecommunications tends to be an exception to the
generally poor cost recovery elsewhere in infra-
structure, although its revenues are often siphoned
off by government for other uses, leaving the sector
underfunded. Inadequate tariffs are often com-
pounded by poor financial management. In a sam-
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straint to their mobility (Figure 1.7) A study of
transport options in Latin American cities found
that in Sao Paulo, Brazil, personal travel by the poor
had declined more sharply than for any other in-
come group over a decade—partly because public
transport services were ill designed for low-income
users. The poorest residents on the periphery of Rio
de Janeiro spent more of their income than the rich
for transport, with longer waits, less frequent ser-
vice, and more time spent in crowded vehicles.
Appropriate services for the poor are often lack-
ing when decisions on investment and service are
driven by assumptions about a “needs gap” rather
than by an assessment of effective demand. In the
Makete District in Tanzania, a survey of households
undertaken to determine their transport needs in
preparation for a proposed investment project re-
vealed that improvement of the road network alone
would benefit only a few residents and that com-
plementary measures were needed—including
support to transport services (the introduction of
nonmotorized means of transport to replace head-
loading), simple improvements to paths and tracks,
and rehabilitation of grinding mills. A retrospective
evaluation carried out after completion of the proj-
ect found that these low-cost improvements were
highly successful —and would likely have been left
out of the project if no inquiry into the actual de-
mand of the communities had been undertaken.

NEGLECT OF THE ENVIRONMENT. The impact of in-
frastructure on the environment has often been very
negative (Box 1.7 recounts one of many examples,
and one where regional cooperation is needed to de-
velop a solution). The highly visible effects of cer-
tain large-scale facilities—such as dams and roads
in sensitive ecological areas or where resettlement
options are unsatisfactory to populations—have at-

tracted understandable public attention. Yet equally
serious, and more pervasive, is the damage or loss
of potential benefits to the environment because of
failure to control unnecessary emissions and waste-
ful consumption of water. This is due in particular
to the underpricing of power, vehicle fuels, and
water for irrigation and municipal uses and to the
neglect of maintenance. Inadequate maintenance
practices leading to inefficient thermal power gen-
eration account for a large share of energy-related
pollution. Neglect of sound environmental manage-
ment practices in transport—including safe han-
dling of hazardous cargos and appropriate disposal
of waste from ships, port dredging, and vehicle
maintenance—is a common failing. Unregulated,
badly designed, or poorly managed municipal
water and sanitation infrastructure has often been
one of the biggest sources of urban environmental
pollution. The focus of public spending on urban
solid waste management often stops at collection—
few developing country cities meet environmental
standards for sanitary landfills.

Many of the problems in infrastructure perfor-
mance are mutually reinforcing, creating serious
economic and financial costs that make it more diffi-
cult for countries to achieve greater coverage and
more modern services to better meet social and en-
vironmental goals. Systemic problems point to sys-
temic causes—and solutions.

Diagnosis and directions for change

The conditions for improved performance: causes
and cures

Where infrastructure is operated inefficiently and
delivers poor service, the solution cannot be simply
to tell suppliers to do more maintenance and to

Table 1.4 Percentage of the poorest and richest population quintiles with access to infrastructure,

various countries

Access to public water supply

Access to sewers Access to electricity

Poorest Richest Poorest Richest Poorest Richest

Country/area quintile quintile quintile quintile quintile quintile
National areas

Cote d’Ivoire (1985) 24 62.1 34 57.0 13.2 74.8

Ghana (1987-88) 10.5 30.6 0.5 14.6 5.6 46.0

Guatemala (1989) 469 86.8 . . 16.1 86.1

Mexico (1989) 50.2 95.0 14.2 83.2 66.2 99.0

Peru (1985-86) 31.0 82.0 12.3 70.0 22.8 82.5
Urban areas

Bolivia (1989) 84.8 89.9 52.6 874 . .

Paraguay (1990) 53.7 88.8 104 62.2 94.5 99.2

.. Not available.

Source: Glewwe 1987a, b; Glewwe and Twum-Baah 1991; World Bank 1993e.
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in particular, by making the unbundling of diverse
activities more feasible. Microelectronic monitoring
devices and nondestructive testing techniques can
facilitate the assessment of infrastructure facilities
(at reduced cost), often permitting testing by an
agent other than the operator—such as the owner
or regulator. Remotely controlled devices for in-
specting pipe networks and the shift from analog to
digital telephone switching have greatly simplified
and reduced maintenance costs. Electronic informa-
tion systems, including geographic mapping, im-
prove the planning and design of investments and
the coordination of network operations. Technolo-
gies that are clearly more efficient, robust, and flexi-
ble than earlier methods enable developing coun-
tries to “leapfrog” sectoral transitions experienced
earlier by high-income countries. For example,
Brazil based its telecommunications expansion in
the 1970s on emerging digital equipment and
thereby facilitated the development of information-
based industries. Policy-induced inefficiencies
slowed the modernization of the sector in the 1980s,
however.

NEwW PRAGMATISM. A new attitude, stemming
from an enhanced understanding of the relative
strengths and weaknesses of governments and mar-
kets, is also creating opportunities for reform of in-
frastructure provision In the 1980s, the efforts of
many countries to reduce the size of their over-
extended public sectors led to a better realization of
what governments and markets can and cannot do.
Worldwide liberalization of markets and experi-
ments with different forms of private sector partici-
pation in many sectors have provided a new body of
experience to reinforce this pragmatic attitude. Theo-
retical and institutional advances have also revealed
when regulation is necessary and how to refine its
application. All this leads to two main conclusions.
First, there are fewer infrastructure activities requir-
ing government intervention than once believed.
Second, when required, government intervention
can be exerted through less distorting instruments of
public policy than those traditionally used.

RENEWED COMMITMENT TO SOCIAL AND ENVIRON-
MENTAL CONCERNS. Political developments—includ-
ing the trend in many countries toward democra-
tization, pluralism, and decentralization—have
fueled a concern with finding more affordable and
environmentally friendly solutions in infrastructure.
This commitment has led to greater appreciation of
the need to consult local communities, the poor, and
groups affected by environmental factors. At the

same time, increased efforts are being made to de-
volve responsibility for infrastructure provision to
local governments, to increase participation, and to
foster self-help.

Awareness that the poor (and future generations)
are constituencies that must be answered to has
stimulated a search for alternative ways of provid-
ing services or managing demands so as to broaden
access while avoiding environmental problems. Rel-
atively simple changes in design parameters for
sewerage and improved design of latrines have
made sanitation affordable to low-income commu-
nities while permitting private initiatives in financ-
ing, maintenance, and manufacture of parts. An
increasing range of technical, economic, and institu-
tional alternatives to conventional wastewater treat-
ment can reduce the need for costly filtration plants.
Countries are adopting alternatives to large-surface
schemes in irrigation—such as drip, bubble, and
sprinkler systems and low-level canals with low-lift
pumps—that are highly responsive to farmers’
needs for water and are also environmentally sus-
tainable. There is renewed interest in nonmotorized
means of transport, including bicycles and hand
carts, and simple road improvements that enhance
mobility in both rural and urban areas. Recognition
of the need to conserve scarce resources has led to
efforts to avoid unnecessary infrastructure invest-
ments—for example, by promoting recycling and
recovery of solid waste materials; reducing waste
and effluents at the source; and managing demand
for water, power, and transport (Chapter 4). Indus-
trial and developing countries are learning from
each other in these areas.

The way ahead: a road map of reform

Awareness of past mistakes, together with new op-
portunities, demands that a fresh look be taken at
the roles that governments or other public agencies
and the private sector should play in providing a
more efficient and more responsive infrastructure.
The challenge is to determine those areas in which
competitive market conditions can work and those
that require public action. Within these broad pa-
rameters, there is a menu of institutional options
that allow governments, public sector agencies, and
private groups (both for-profit and nonprofit) to as-
sume responsibility for different aspects of service
provision. The choices among the options will vary
among countries, on the basis of their economic, in-
stitutional, and social characteristics. The spectrum
of options is broad, but four main approaches can be
identified:
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¢ Option A: Public ownership and operation,
through a public enterprise or government depart-
ment

¢ Option B: Public ownership but with private
responsibility for all operation (and for financial
risk)

¢ Option C: Private ownership and operation

¢ Option D: Community and user provision.

The remainder of this Report discusses how
more efficient and responsive provision of infra-
structure can be achieved by improving incen-
tives—through stronger mechanisms of account-
ability and autonomy. Chapter 2 discusses ways to
create accountability in a public agency or gov-
ernment department (Option A) by establishing
commercial principles and through organizational
restructuring (corporatization). It also reviews con-
tracting instruments to permit better monitoring
and performance of operations, and appropriate
mechanisms for achieving financial autonomy.

Comimercial principles are often very difficult to
instill permanently in the absence of effective com-
petition. Chapter 3 discusses the scope and tech-
niques for marshaling market forces to create
accountability through competition and—where
competition alone is insufficient—regulation. Chap-
ter 3 also examines experiences with public owner-
ship and private operation (Option B), in which
competition for the market is used, as well as pri-
vate ownership and operation (Option C). Both of
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these arrangements require appropriate sectoral re-
structuring to maximize the opportunity for compe-
tition and to ease the regulatory burden.

Chapter 4 examines issues that neither commer-
cialization nor competition alone can address—
problems of externalities (particularly environ-
mental), distributional equity, and the need for
coordination of investments. It discusses ap-
proaches for assessing and creating accountability
to social and environmental concerns, through de-
centralization of governmental responsibilities, par-
ticipation by users and stakeholders (including
through “self-help” schemes, Option D), and plan-
ning. Chapter 5 reviews how mechanisms of financ-
ing infrastructure can create incentives for efficiency
by providing the disciplinary pressure of private fi-
nancial markets. Because different aspects of infra-
structure provision involve different kinds of risks,
the chapter considers how a suitable packaging of
finance using alternative sources and instruments
(private and public) can lead to better risk manage-
ment—in addition to mobilizing increased funds
for infrastructure investment. Chapter 6 returns to
the menu of options and shows how these can be
applied in different infrastructure sectors and coun-
tries. The conditions for successful implementation
of these options are also outlined. The chapter closes
with a broad assessment of the economic and finan-
cial benefits that countries can gain by following the
reform agenda presented in this Report.



