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Because of changes in GNP per capita, the coun-
try composition of each income group may change
from one edition of World Development Report to the
next. Once the classification is fixed for any edition,
all the historical and projected data presented are
based on the same country grouping. The country
groups used in this edition are defined as follows.

¢ Low-income economies are those with a GNP per
capita of $675 or less in 1992.

* Middle-income economies are those with a GNP
per capita of more than $675 but less than $8,356 in
1992. A further division, at GNP per capita of $2,695
in 1992, is made between lower-middle-income and
upper-middle-income economies.

* High-income economies are those with a GNP
per capita of $8,356 or more in 1992.

* World comprises all economies, including
economies with sparse data and those with less than
1 million population; these are not shown sepa-
rately in the main tables but are presented in Table
1a in the technical notes to the World Development
Indicators (WDI).

Low-income and middle-income economies are
sometimes referred to as developing economies.
The use of the term is convenient; it is not intended
to imply that all economies in the group are experi-
encing similar development or that other economies
have reached a preferred or final stage of develop-
ment. Classification by income does not necessarily
reflect development status. (In the WDI, high-
income economies classified as developing by the
United Nations or regarded as developing by their
authorities are identified by the symbol 1). The use
of the term “countries” to refer to economies implies
no judgment by the Bank about the legal or other
status of a territory.

For some analytical purposes, other overlapping
classifications that are based predominantly on ex-
ports or external debt are used, in addition to in-
comes or geographic groups. Countries with sparse
data and those with less than 1 million population,
although not shown separately, are included in
group aggregates.

The table “Classification of economies” at the
end of the WDI lists countries by the WDI’s income,
regional, and analytical classifications.

Data notes

e Billion is 1,000 million.

¢ Trillion is 1,000 billion.

* Tons are metric tons, equal to 1,000 kilograms,
or 2,204.6 pounds.

* Dollars are current U.S. dollars unless other-
wise specified.

* Growth rates are based on constant price data
and, unless otherwise noted, have been computed
with the use of the least-squares method. See the
technical notes to the WDI for details of this
method.

® The symbol / in dates, as in 1990/91,” means
that the period of time may be less than two years
but straddles two calendar years and refers to a crop
year, a survey year, or a fiscal year.

* The symbol .. in tables means not available.

* The symbol — in tables means not applicable.
(In the WD, a blank is used to mean not applicable.)

* The number 0 or 0.0 in tables and figures means
zero or a quantity less than half the unit shown and
not known more precisely.

The cutoff date for all data in the World Develop-
ment Indicators is April 29, 1994.

Historical data in this Report may differ from
those in previous editions because of continual up-
dating as better data become available, because of a
change to a new base year for constant price data, or
because of changes in country composition in in-
come and analytical groups.

Economic and demographic terms are defined in
the technical notes to the WDI.

Acronyms and initials

AGETIPs Agences d’Exécution des Travaux d'In-
térét Public

BOT Build-operate-transfer

DAC Development Assistance Committee

GDP Gross domestic product

GNP Gross national product

PP Independent power project

NGO Nongovernmental organization

NTC National Telecommunications Commis-
sion

OECD Organization for Economic Cooperation

and Development (Australia, Austria,
Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Iceland, Ire-
land, Italy, Japan, Luxembourg, Nether-
lands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, Turkey,
United Kingdom, and United States)
United States Agency for International
Development

USAID





















Second, those charged with responsibility for de-
livering infrastructure services are rarely given the
managerial and financial autonomy they need to do
their work properly. Managers are often expected to
meet objectives at variance with what should be
their primary function—the efficient delivery of
high-quality services. Public entities are required to
serve as employer of last resort or to provide pa-
tronage. They are compelled to deliver services
below cost—often by not being allowed to adjust
prices for inflation. The other side of the coin is that
public providers are rarely held accountable for
their actions. Few countries set well-specified per-
formance measures for public providers of infra-
structure services, and inefficiency is all too often
compensated for by budgetary transfers rather than
met with disapproval.

Third, the users of infrastructure—both actual
and potential—are not well positioned to make
their demands felt. When prices reflect costs, the
strength of consumer demand is a clear signal of
what should be supplied. Through the price mecha-
nism, consumers can influence investment and pro-
duction decisions in line with their preferences. But
prices of infrastructure services typically do not re-
flect costs, and this valuable source of information
about consumer needs is lost. For example, power
prices in developing countries have generally fallen,
while costs have not. As a result, prices now cover
only half the supply costs, on average. Water
charges and rail passenger fares typically cover only
a third of costs. Excess consumer demand based on
below-cost prices is not a reliable indicator that ser-
vices should be expanded, although often it is taken
as such.

Users can express preferences in other ways,
such as local participation in planning and imple-
menting new infrastructure investments. But they
seldom are asked, and investment decisions are all
too often based on extrapolations of past consump-
tion rather than on true assessments of effective de-
mand and affordability.

Individually, each of these three points is impor-
tant. Together, they go a long way toward explain-
ing the disappointing past performance of much
infrastructure. Rival suppliers and infrastructure
users might have exerted pressure for better ser-
vices, but they were prevented from doing so. Gov-
ernments— by confusing their roles as owner, regu-
lator, and operator—have failed to improve service
delivery.

New opportunities and initiatives

Creating the institutional and organizational condi-
tions that oblige suppliers of infrastructure services

to be more efficient and more responsive to the
needs of users is clearly the challenge. But is it pos-
sible? Three converging forces are opening a win-
dow of opportunity for fundamental changes in the
way business is done. First, important innovations
have occurred in technology and in the regulatory
management of markets. Second, a consensus is
emerging on a larger role for the private sector in in-
frastructure provision, based in part on recent expe-
rience with new initiatives. Third, greater concern
now exists for environmental sustainability and for
poverty reduction.

New technology and changes in the regulatory
management of markets create new scope for intro-
ducing competition into many infrastructure sec-
tors. In telecommunications, satellite and micro-
wave systems are replacing long distance cable
networks, and cellular systems are an emerging
alternative to local distribution networks. These
changes erode the network-based monopoly in
telecommunications and make competition possi-
ble. In power generation, too, combined-cycle gas
turbine generators operate efficiently at lower out-
put levels, while other innovations are reducing
costs. New technology makes competition among
suppliers technically feasible, and changes in regu-
lations are making competition a reality by allowing
competitive entry in activities such as cellular
phone service or power generation. Technical and
regulatory change in other infrastructure sectors—
ranging from transportation to water supply and
drainage and irrigation—also make them more
open to new forms of ownership and provision.

Alongside such changes are new perceptions of
the role of government in infrastructure. An aware-
ness is growing in many countries that government
provision has been inadequate. Brownouts and
blackouts in power systems, intermittent water sup-
plies from municipal systems, long waiting periods
for telephone service connection, and increasing
traffic congestion provoke strong reactions. Reforms
in some industrial countries have increased the
competition in telecommunications, in road freight
and airline transport, and in power generation—
proving that alternative approaches are possible.
The poor performance of planned economies has
also provoked a reassessment of the state’s role in
economic activity.

These developments have led governments to
search for new ways to act in partnership with the
private sector in providing infrastructure services.
Most dramatic have been the privatizations of such
enterprises as the telephone system in Mexico and
the power system in Chile. Elsewhere, various
forms of partnership between government and the
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private sector have evolved. Port facilities have
been leased to private operators—the Kelang con-
tainer facility in Malaysia being among the first.
Concessions have been granted to private firms,
particularly in water supply; Céte d'Ivoire is one of
the earliest examples. Contracting out services, as
Kenya has done with road maintenance, is well
under way in many countries. Private financing of
new investment has grown rapidly through build-
operate-transfer (BOT) arrangements under which
private firms construct an infrastructure facility
and then operate it under franchise for a period of
years on behalf of a public sector client. This ap-
proach has been used to finance the construction of
toll roads in Mexico and power-generating plants
in China and the Philippines.

An increasing regard for the environmental sus-
tainability of development strategies and a deepen-
ing concern for poverty reduction after a decade of
stagnation in many regions of the world also give
impetus to infrastructure reform. Creating pressures
for change, environmental issues are coming to the
fore in transport (traffic congestion and pollution),
irrigation (increased waterlogging and salinity of
agricultural land), water supply (depleted re-
sources), sanitation (insufficient treatment), and
power (growing emissions). At the same time, a
decade of reduced economic growth—especially in
Latin America and Sub-Saharan Africa—shows
that poverty reduction is not automatic and that
care must be taken to ensure that infrastructure both
accommodates growth and protects the interests of
the poor.

Options for the future

To reform the provision of infrastructure services,
this Report advocates three measures: the wider ap-
plication of commercial principles to service pro-
viders, the broader use of competition, and the in-
creased involvement of users where commercial
and competitive behavior is constrained.

Applying commercial principles of operation in-
volves giving service providers focused and explicit
performance objectives, well-defined budgets based
on revenues from users, and managerial and finan-
cial autonomy—while also holding them account-
able for their performance. It implies that govern-
ments should refrain from ad hoc interventions in
management but should provide explicit transfers,
where needed, to meet social objectives such as pub-
lic service obligations.

Broadening competition means arranging for sup-
pliers to compete for an entire market (e.g., firms
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bidding for the exclusive right to operate a port for
ten years), for customers within a market (tele-
phone companies competing to serve users), and
for contracts to provide inputs to a service provid-
er (firms bidding to provide power to an electric
utility).

Involving users more in project design and opera-
tion of infrastructure activities where commercial
and competitive behavior is constrained provides
the information needed to make suppliers more ac-
countable to their customers. Users and other stake-
holders can be involved in consultation during pro-
ject planning, direct participation in operation or
maintenance, and monitoring. Development pro-
grams are more successful when service users or the
affected community has been involved in project
formulation. User participation creates the appro-
priate incentives to ensure that maintenance is car-
ried out in community-based projects.

These elements apply whether infrastructure ser-
vices are provided by the public sector, the private
sector, or a public-private partnership. To this ex-
tent, they are indifferent to ownership. However,
numerous examples of past failures in public provi-
sion, combined with growing evidence of more effi-
cient and user-responsive private provision, argue
for a significant increase in private involvement in
financing, operation, and—in many cases—owner-
ship.

All countries will not be able to increase private
involvement at the same rate. Much depends on the
strength of the private sector, the administrative ca-
pacity of the government to regulate private suppli-
ers, the performance of public sector providers, and
the political consensus for private provision. With
this in mind, the Report sets out a menu of four
main options for ownership and provision:

Option A. Public ownership and operation by
enterprise or department

Option B. Public ownership with operation con-
tracted to the private sector

Option C. Private ownership and operation,
often with regulation

Option D. Community and user provision.

Far from exhaustive, these four options merely illus-
trate possible points in a broader array of alterna-
tives.

Option A: Public ownership and public operation.
Public provision by a government department, pub-
lic enterprise, or parastatal authority is the most
common form of infrastructure ownership and op-
eration. Successful public entities run on commer-



cial principles and give managers control over oper-
ations and freedom from political interference, but
they also hold managers accountable, often through
performance agreements or management contracts.
And they follow sound business practices and are
subject to the same regulatory, labor law, account-
ing, and compensation standards and practices as
private firms. Tariffs are set to cover costs, and any
subsidies to the enterprise are given for specific ser-
vices and in fixed amounts. Water authorities in
Botswana and Togo and national power companies
in Barbados and Thailand perform well. The high-
way authorities in Ghana and Sierra Leone and the
restructured road agency in Tanzania are promising
examples of this approach. But few successful ex-
amples of Option A persist because they are vulner-
able to changes in governmental support. Many
public entities perform well for a time and then fall
victim to political interference.

Option B: Public ownership with private operation.
This option is typically implemented through lease
contracts for full operation and maintenance of pub-
licly owned infrastructure facilities, or through con-
cessions, which include responsibility for construc-
tion and financing of new capacity. Arrangements
between the owner (government) and the operator
(firm) are set out in a contract that includes any reg-
ulatory provisions. The private operator typically
assumes all commercial risk of operation and shares
in investment risk under concessions. Leases and
concessions are working well for railways in Ar-
gentina; for water supply in Buenos Aires and
Guinea; and for port facilities in Colombia, Ghana,
and the Philippines. Concessions also include con-
tracts to build and operate new facilities under the
BOT arrangement and its variants. Proliferating in
recent years, concessions to build and operate facili-
ties include toll roads in China, Malaysia, and South
Africa; power plants in Colombia, Guatemala, and
Sri Lanka; water and sanitation facilities in Malaysia
and Mexico; and telephone facilities in Indonesia,
Sri Lanka, and Thailand. Each has brought private
financing to support new investments.

Option C: Private ownership and private operation.
The private ownership and operation of infrastruc-
ture facilities is increasing—both through new entry
by private firms in infrastructure markets and
through divestiture of public ownership of entire
systems. Private ownership is straightforward when
services can be provided competitively, and, in
many infrastructure sectors, it is possible to identify
such activities and to allow private provision. For
example, twenty-seven developing countries allow
cellular telephone service to be competitively pro-

vided, and many others allow private firms to con-
struct electricity-generating plants and sell power to
the national power grid. Where competition among
suppliers is possible, private ownership and opera-
tion require little or no economic regulation beyond
that applied to all private firms. The necessary com-
petition can also occur across sectors—between
road and rail, or between electricity and gas. For ex-
ample, because it competes with suppliers of other
energy sources, the private gas company in Hong
Kong has no special economic regulation.

Where systems are being fully or partly priva-
tized and there is no cross-sectoral competition, reg-
ulation of both private and public providers may be
required to prevent the abuse of monopoly power.
Experience with regulation and with systemwide
privatization in developing countries is still very
new. The Chilean form of regulation, which involves
regular, automatic price adjustments and a well-
specified arbitration system, appears to be working
well. And systems that have been privatized have
been very successful at expanding service. Venezue-
la’s telephone company expanded its network by 35
percent in the first two years after its privatization;
Chile’s by 25 percent a year, Argentina’s by 13 per-
cent a year, and Mexico’s by 12 percent a year.

Option D: Community and user provision. Commu-
nity and user provision is most common for local,
small-scale infrastructure—such as rural feeder
roads, community water supply and sanitation, dis-
tribution canals for irrigation, and maintenance of
local drainage systems—and it often complements
central or provincial services. Successful community
provision requires user involvement in decision-
making, especially to set priorities for expenditures
and to ensure an equitable and agreed sharing of the
benefits and costs of service provision. Technical as-
sistance, training, and compensation of service oper-
ators are also very important. When these elements
are present, community self-help programs can suc-
ceed over long periods. A community organization
in Ethiopia devoted mainly to maintaining roads
(the Gurage Roads Construction Organization) has
worked well since 1962 because it sets its own prior-
ities and allocates its own financial and in-kind re-
sources.

Financing: essential for all options. Implementing
the foregoing institutional options and mobilizing
funds to expand and improve services require care-
fully designed financing strategies. Foreign and do-
mestic sources of finance will need to be tapped, but
there are limits to the capacity of any economy to
obtain funds from abroad, especially debt finance.
Balance of payments constraints, and the limited
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tradability of infrastructure services, mean that for
most countries an ongoing infrastructure program
has to be sustained by a strategy for mobilizing do-
mestic funds.

Private financing in one form or another at pres-
ent accounts for about 7 percent of total infrastruc-
ture financing in developing countries (the share
may double by the year 2000), while bilateral and
multilateral foreign aid accounts for around another
12 percent. Although an increasing share of the do-
mestic savings needed to finance infrastructure pro-
vision can come from private sources, governments
will continue to be a major source of funds for infra-
structure, as well as a conduit for resources from the
donor community. As transitional measures to pro-
vide long-term financing where sufficient private
support is not likely to be forthcoming, govern-
ments are revitalizing existing lending institutions
for infrastructure and creating specialized infra-
structure funds.

In the future, governments will often need to be
partners with private entrepreneurs. The task for
both the public and private sectorsis to find ways to
route private savings directly to those private
riskbearers that are making long-term investments
in infrastructure projects—projects that have vary-
ing characteristics and for which no single financing
vehicle is appropriate. Official sources of finance,
such as multilateral lending institutions, can facili-
tate the process by supporting the policy and insti-
tutional reforms needed to mobilize private financ-
ing and use it more efficiently.

Implementing reform

Just as the differences across infrastructure sectors
imply that no single option can be applied to all sec-
tors, infrastructure provision must be tailored to
country needs and circumstances, which vary
widely. To see how, consider a middle-income coun-
try with a thriving private sector and well-devel-
oped institutional capability, and a low-income
country with a small private sector and relatively
undeveloped institutional capacity.

Middle-income countries with good capacity. The
four major options can all work well in these coun-
tries. The broad reform instruments for such coun-
tries are clear: apply commercial principles, increase
competition, and involve users. These actions lead
to an increase in private involvement and finance,
and to a reduction (or decentralization) of activities
remaining with government. Some countries are fol-
lowing this path for a wide range of sectors, and
many more for only a few sectors, especially tele-
communications, power, and roads.
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Activities that can be competitively provided
should be separated and opened to private suppli-
ers and contractors. Where possible, entire sectors—
telecommunications, railways, power generation—
can be privatized, but with regulatory oversight.
Sectors that are unlikely to be privatized (such as
roads) can be operated on commercial principles,
using contracting for construction and periodic
maintenance. Leasing or concessions can be used to
operate facilities that may be difficult to privatize
for strategic reasons, such as ports or airports. More-
over, technical and managerial capacity at the
provincial and local level is likely to be sufficient to
realize the benefits of decentralization. Responsibil-
ity for local services—such as urban transport,
water supply, sanitation, and local roads-—can be
turned over to local governments.

Low-income countries with modest capacity. In these
countries, commercial principles of operation can
form the basis for reform in several sectors. Com-
mercial approaches can be supplemented with re-
forms in procurement and contracting practices that
foster competition and develop the domestic con-
struction industry. Many activities (such as road
maintenance and the collection of solid waste) can
be contracted out to the private sector. Contracting
can have a salutary effect on all infrastructure be-
cause, as experience shows, public providers be-
come more efficient when they are exposed to com-
petition from private contractors.

Concessions or leasing arrangements are proven
ways for a low-income country to draw on foreign
expertise, as are the various BOT options that can be
used to increase the capacity of systems. Conces-
sions and leases have been widely used in water
supply, ports, and transport sectors. BOT schemes
have been extensively used in middle-income coun-
tries, and their application is now spreading to low-
income countries. These arrangements help develop
local expertise and foster the transfer of new tech-
nology, but they do not require the establishment of
independent regulatory bodies because regulatory
procedures are specified in the underlying contract.

Community approaches, with technical and fi-
nancial support, can be efficient and sustainable in
supplying services using intermediate technologies
in rural areas and in the low-income settlements
that often develop outside existing urban service
areas. Competition is possible in many activities but
may be impeded by unnecessary regulations. Truck-
ing and many types of urban passenger transport
can be provided privately, under regulations that
deal only with safety and service standards.

Some countries may benefit from arrangements
that increase the effectiveness of aid by coordinating






fits. The way ahead is one of continuing innovation
and experimentation, and both industrial and de-
veloping countries will learn from each other. In
some countries, the challenge is to keep pace with
rapid economic growth and urbanization. In others,
it is to restore growth in ways that also provide
greater opportunities to the poor. Everywhere, the
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emphasis needs to be on improving environmental
conditions. Increasingly, infrastructure needs to
match new demands as developing countries be-
come more closely integrated into the global econ-
omy. Infrastructure is no longer the gray backdrop
of economic life—underground and out of mind. It
is front and center in development.















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

22

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 4.7 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.









Table 2.1 Common management problems in public sector infrastructure entities, 1980-92
(percentage of World Bank loans in which conditions were imposed to address the problem area)

Source of problem

Lack of management Financial Wages and
Sector Number of loans Unclear goals autonomy and accountability problems labor problems
Electricity 48 27.1 33.3 729 31.3
Water 40 25.0 40.0 70.0 35.0
Telecom 34 14.7 35.3 529 324
Rail 39 154 20.5 53.8 33.3
Road 35 8.6 229 40.0 40.0
Ports 28 21.4 35.7 32.1 429

Source: World Bank database (ALCID).

providers are subject to regulatory oversight by
their parent ministries. Government sets clear poli-
cies and goals while leaving detailed planning and
implementation of services to the providers. This
delegation of responsibility and conscious absence
of political intervention are one reason why these
public agencies have retained high-quality man-
agers and why they enjoy stability in mid-manage-
ment and professional structures. Successful public
sector organizations also enjoy financial strength.
Tariffs cover (at a minimum) the requirements for
operations and maintenance, while effective cost ac-
counting controls expenses. This reliance on cost re-
covery from users accounts in part for the emphasis
on good customer relations. Also common (although
not universal) among well-run public organizations
is the use of private contractors and private capital
in infrastructure operation and maintenance.

What failure shows

A survey of forty-four countries with World
Bank-financed projects designed to improve infra-
structure performance revealed the most common
problems in six infrastructure sectors (Table 2.1).
Unclear goals, lack of managerial autonomy and ac-
countability, financial difficulties, and wage and
labor problems are recurrent problems for the pub-
lic sector entities involved.

The goals of public sector infrastructure pro-
viders are often hazy and inconsistent. More than
simply financial objectives are necessary in setting
goals for infrastructure providers, especially when a
large share of the population is without access to the
service involved. The goals may include quantita-
tive targets like user coverage or capacity expan-
sion. In the absence of such goals, public providers
have often failed to recognize that some consumer
groups—such as the poor and rural consumers—
are willing to pay for services and thus should be
targeted to receive them. Whether in Africa, Latin

America, or South Asia, water and power entities
receive mixed signals from governments about
where to expand their networks. The main victims
of inconsistent official priorities have often been
rural areas, where government failure to improve
coverage is pushing users to search for alternative
forms of service provision (Chapter 4).

A lack of autonomy and accountability underlies
many other problems. Financial problems, overem-
ployment, and unfocused goals occur because man-
agers do not have control over day-to-day opera-
tions—or over decisions on prices, wages,
employment, and budgets. Managers in such cir-
cumstances seldom have much incentive to try
harder. In Ghana, for example, a 1985 reform made
the chief executive of a utility responsible to its
board of directors, but amendments gradually
shifted accountability back to the relevant ministry,
thereby restoring direct political intervention. The
problem became even worse when performance-
based bonuses, introduced to motivate managers
and employers, became an integral part of the salary
structure and thus lost their incentive value.

The third problem, financial difficulties, is com-
mon in power and water utilities when politically
motivated tariff adjustments lag behind cost in-
creases. These difficulties reflect a lack of manage-
ment autonomy and the use of public infrastructure
entities to achieve diverse uncompensated goals—
such as keeping tariffs low in order to counter infla-
tion. In Brazil, between March 1985 and the end of
1989, three freezes on public sector prices caused the
real tariff to drop by 59 percent for port services, 32
percent for railways, and 26 percent for telecommu-
nications. The results were higher public enterprise
losses that defeated the anti-inflation strategy by
fueling the overall public sector deficit.

Problems with wages and employment often
have their origins in the first three problems. Many
infrastructure utilities are overstaffed because gov-
ernments use them to create public sector jobs and
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vices. These concerns are particularly prevalent in
Africa and South Asia, where reorganizations of
public utilities and government departments have
been common but where performance has often re-
mained disappointing. Latin American countries
have preferred a more fundamental shift to private
ownership (Chapter 3).

The introduction of market principles can help
solve the problem of corporate governance. For its
part, government must allow adequate competition,
level the regulatory playing field, and instruct man-
agers to maximize profits or to achieve set rates of
return. Although effective in the long run for some
sectors and some services, this solution raises at
least two problems. First, and more obvious, pro-
viders in many cases are in the public sector pre-
cisely because of the limits on profit maximiza-
tion—either because the services are public goods
(as with roads) or because governments have objec-
tives other than profit. Second, because service
providers have monopoly powers, prices have to
be regulated outside the supplying entity (see
Chapter 3).

When the market solution cannot be used to ad-
dress corporate governance problems in the public
sector, three other approaches might be considered
for structuring the relationship between govern-
ments and infrastructure providers.

* Performance agreements retain all decisions in
the public sector. They try to increase the account-
ability of employees and managers and to improve
the focus of operations by clarifying performance
expectations and the roles, responsibilities, and re-
wards of all those involved.

* Management contracts transfer to private pro-
viders the responsibility for managing an operation
such as a port or a power or water utility. They in-
crease the autonomy of management and reduce the
risks of political interference in the day-to-day oper-
ations of the public entity.

* Service contracts transfer to private providers
the responsibility for delivering a specific service at
lower costs or obtaining specific skills or expertise
lacking in the public sector—such as design engi-
neering. (Turning all operations over to the private

sector under a lease or concession is discussed in
Chapter 3.)

Properly designed, these contracts can address
organizational failures. And they can be just as ef-
fective in a public works department as in a public
utility. Many governments are attracted to such con-
tracts because they do not involve relinquishing
public ownership.
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Performance agreements

Performance agreements negotiated between gov-
ernment (the enterprise owner) and managers have
been tried in most infrastructure sectors. This type
of agreement originated in France, where the main
purpose was to spell out reciprocal commitments of
government and managers. Korea, which was
among the early Asian users of performance agree-
ments, added explicit performance-based incentives
for both managers and employees. The focus on in-
centives is what most recent contracts are trying to
duplicate.

REVEALING INFORMATION TO IMPROVE THE FOCUS. In
order to identify the sources of incentive failures,
governments must develop information and evalu-
ation systems for performance monitoring. The in-
formation component focuses on the development
of standard financial and cost-accounting proce-
dures, as well as detailed quantitative and qualita-
tive indicators. In roads, for example, these indica-
tors include measures of the condition of the
network and its use and management, administra-
tion and productivity, and finance. The negotiation
of a performance agreement covering most of these
indicators has allowed the Highway Department of
the State of Santa Catarina in southern Brazil to
sharpen its objectives. The result is that priorities
have changed and focus more on maintenance and
rehabilitation of roads than they have in the past.
Specific targets have been set for all categories of ex-
penditure. The share of paved roads in poor condi-
tion is expected to decline from 18 percent in 1991 to
4 percent by the end of 1994. Staff needs and skills
have been assessed, supporting a reduction in
workers from 3,149 in 1990 to 1,885 in 1993. Already
10 percent of all maintenance work is contracted out
to the private sector—and the performance agree-
ment requires an increase to 25 percent by 1995.
Similar reforms are being introduced in the states of
Maranhao, Piaui, and Tocantins.

BUILDING IN INCENTIVES. This component has sev-
eral elements. The first is a promise of increased
managerial autonomy for the enterprise as well as
rewards for workers and managers in exchange for
fulfilling agreed performance targets. Some agree-
ments in India, Korea, and Mexico include bonuses
of up to 35 percent of total wages. The Koreans con-
sider nonpecuniary benefits—such as award cere-
monies or press coverage—to be a key factor in
their success with contracts. Firing nonperforming
staff is one of the sanctions available in Korea (Box





















percent to 53 percent in 1993, and in revenue collec-
tion from less than 50 percent to 91 percent of
billings.

One aspect of cost recovery that separates good
performers from poorer ones is that good perform-
ers recover the costs of maintaining sufficient capac-
ity to meet peak demand by levying a charge based
on potential demand or actual consumption at peak.
This method helps avoid power outages and water
shortages. In other words, good performers are
much more careful than others in assessing de-
mand. In Colombia, India, and Korea, this capacity
cost is charged only to the largest commercial and
industrial users because they tend to be the main
source of peak demand.

Just as important as the incentive to meet objec-
tives negotiated with the government is the finan-
cial independence that allows public managers to
rely on the price system to assess users’ willingness
to pay. Reliance on the price mechanism is in the in-
terest of users because it directs provision toward
preferences determined by users rather than bu-
reaucrats. Users are willing or able to pay more
often than they are given credit for (Chapter 4).

What keeps so many public utilities from recov-
ering costs is political constraints. Low prices are
popular among those who receive a service even if
they are willing to pay more. In Bangladesh, In-
donesia, Pakistan, and the Philippines, receipts from
irrigation user fees are 20 to 90 percent less than the
cost of operation and maintenance. This shortfall re-
flects the strength of the farmers’ lobbies and their
ability to get political endorsement for high subsi-
dies. Moreover, with subsidies guaranteed, public
managers have little incentive to perform well or to
improve their responsiveness to users. Without po-
litical support, the needed organizational changes—
such as linking managers’ rewards to the financial
performance of the department or utility—will not
suffice.

COST RECOVERY AND THE POOR. Many govern-
ments fear that fully recovering costs will hurt the
poor, yet increasing prices to enable cost recovery in
the delivery of services may actually help the poor.
They often pay much higher prices per unit for pri-
vately provided water and lighting because they are
not connected to public service networks that have
lower unit costs, and because they do not benefit
from subsidies to users of the public system—usu-
ally the better-off. Expansion of access benefits the
poor by allowing them to rely on less costly sources
of water and power. (Cases in which subsidies are
needed are discussed in Chapter 4.)

This effect has been demonstrated most convinc-
ingly for water, where the concerns for the poor are
properly strong. In the Brazilian city of Grande Vito-
ria, Espirito Santo state, the willingness to pay for
new water connections in 1993 was four times the
cost of providing the service, while the willingness
to pay for sewage collection and treatment was 2.3
times its cost. Without treatment before disposal, the
willingness to pay falls to only 1.4 times the cost be-
cause untreated sewage creates health problems and
reduces the recreational value (mostly the fishing
yield) of the waters into which it is discharged.

The willingness to pay for water is high for good
reason. For the poor, easier access to water can free
up time that can be used to pursue income-earning
activities. In rural Pakistan, women with access to
improved water supply spend nearly 1.5 fewer
hours a day fetching water than do women without
this access. Such savings are reflected in the value
users attach to the services. In Haiti a household’s
willingness to pay for a new private connection in-
creases by as much as 40 percent if the current water
source is at least a kilometer away.

The poor are not simply willing to pay in theory:
they are paying in practice. During the mid-1970s to
the early 1980s, people in seventeen cities surveyed
were paying private water vendors an average of
twenty-five times the prices charged by the utility.
In Nouakchott, Mauritania, and Port-au-Prince,
Haiti, vendors were charging up to a hundred times
the public utility price. Expanding the public utility
network to give the poor access would mean that
they would pay less than they are now willing and
able to pay private providers.

Public works and financial autonomy

Making public works agencies financially indepen-
dent does not mean that the public organization
collects revenue directly from users to cover its op-
erational costs. For public works, it is difficult or im-
possible to measure—and hence to price—individ-
ual use. Nevertheless, a predictable and transparent
flow of revenue is necessary, based on user fees and
standard budgetary allocations from government.
To some extent, the goal is one of financial account-
ability rather than financial autonomy because the
main obijective is to achieve predictable and ade-
quate financing. The key to the success of Korea's
highway corporation has been making the perfor-
mance of the organization more transparent (a
process described in Box 2.4) and linking budgetary
transfers to performance. But in many developing
countries the budgetary process does not allow for
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process works well, earmarking should be avoided
(Box 2.8 gives guidelines).

COST RECOVERY FOR LOCAL INFRASTRUCTURE EXPEN-
DITURES. Local governments have been more suc-
cessful in recovering costs indirectly—as in Colom-
bia, for example, where “valorization” taxes pay for
street improvements, water supply, and other local
public services. With valorization, the cost of public
works is allocated to affected properties in propor-
tion to the benefit the work is expected to bring. Im-
portant for success are the participation of prospec-
tive beneficiaries in planning and managing
projects, care in planning and implementation, an
effective collection system, and—in many cases—
significant advance financing from general govern-
ment revenues so that works may be started on
time. In Korea and North America, local infrastruc-
ture development has recently been financed using
exactions, lot levies, development charges, and sim-
ilar mechanisms to levy charges on would-be prop-
erty developers to cover the added demands their
development will impose on the urban infrastruc-
ture. The success of local taxes in contributing to the
financing of infrastructure also depends on the
quality of a city’s institutional infrastructure—such
as its records, valuations, and collections. Each local
tax requires technical expertise and political will in
its implementation.

The need for a political commitment to reform

This chapter has focused on one essential element in
the effective public provision of infrastructure ser-

vices: the adoption of commercial principles. Abid-
ing by these principles will be unsustainable, how-
ever, if they do not reflect a political commitment to
improve public sector delivery. Political commit-
ment underlies good public sector performance in
Singapore and the sustainability of reforms in
Korea’s public enterprises. It also explains why
Botswana has been willing to search internationally,
not just locally, for the best managers of its public
entities.

Explicit or implicit contracts between policymak-
ers and managers or operators have been used effec-
tively to generate political commitment. The out-
standing common element in contracts used by the
most successful countries is that they are governed
by clear rules. Among contracts that maintain own-
ership in the public sector, service contracts seem
the most promising in this respect. Moreover, they
test the capacity of the private sector to contribute to
the provision of infrastructure. Thus, service con-
tracts may be the most useful complement to corpo-
ratization and may provide a ready means of alter-
ing the partnership between the public and the
private sectors. Performance agreements have been
the least successful because they often endorse dis-
cretionary decisions driven by the many conflicting
or evolving government interests.

Simply establishing commercial principles and
maintaining them through political commitment are
not sufficient for the success of commercial enter-
prises, however. The missing element for success is
the introduction of competition with appropriate
regulation. That is the focus of the next chapter.
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Unbundling services for competition

Should one company provide all telephone ser-
vices—local, long distance, cellular, data transmis-
sion—or should the elements of the telecommu-
nications business be unbundled into separate
enterprises? Is electric power provided most effi-
ciently when generation, transmission, and distribu-
tion are coordinated within a single entity, or should
the stages involved in delivering power be sepa-
rated? Should a railway be a monolithic organiza-
tion owning all facilities and offering a variety of
passenger and business services, or should services
be operated as separate lines of business, possibly
under independent ownership?

Central to this discussion is the concept of a nat-
ural monopoly, which is said to exist when one
provider can serve the market at a lower cost than
two or more providers could. Such is the case when
the costs of producing and delivering a service de-
cline with increasing output (a condition often re-
ferred to as economies of scale). In infrastructure
sectors, it is also common for providers to supply a
number of services, some of which are natural mo-
nopolies and others of which are not. However, a
natural monopoly in one service may allow the
provider to gain an advantage in another service
that can be competitively provided. This occurs
when it is cheaper for a single provider to produce
and deliver two or more services jointly than for
separate entities to provide the services individually
(and, when that happens, economies of scope are
said to exist).

By isolating the natural monopoly segments of
an industry, unbundling promotes new entry and
competition in segments that are potentially com-
petitive. Failure to unbundle can constrain an entire
sector to monopoly provision even when numerous
activities can be undertaken competitively. In the
past, maintaining sectors in a bundled form has
been justified on two counts. First, where economies
of scope are significant, unbundling raises the costs
of provision. However, the gains from economies of
scope, where they do exist, need to be weighed
against the benefits of cost-minimizing behavior
under competitive pressures. Second, subsidy of
one service by another has been extensively under-
taken within enterprises offering multiple services
and has been the main mechanism for subsidizing
services to poor customers or those in remote areas.
Unbundling, however, is desirable because it makes
cross-subsidies between different lines of business
more transparent, identifies more precisely the sub-
sidies needed to deliver services to the poor, and im-

proves management accountability. The trend is un-
mistakable: unbundling of infrastructure services is
proceeding at a brisk pace.

Vertical unbundling

The electric power industry illustrates how regula-
tory and technological innovation interact. In 1978,
the Public Utilities Regulatory Policy Act (PURPA)
required electric utilities in the United States to
purchase power from independent power produc-
ers. This requirement opened up the industry to
more efficient generators, including those that pro-
duce power from waste heat in manufacturing op-
erations (cogeneration). Combined-cycle gas tur-
bines, using clean natural gas and requiring small
investments, also became popular, although many
independent power projects continue to use con-
ventional technologies.

Such vertical unbundling—separating electricity
generation from transmission and distribution—has
since been effectively adopted in many developing
countries, allowing new, substantial entry in genera-
tion. Countries that have operationally independent
power producers include Argentina, Chile, Colom-
bia, Guatemala, and the Philippines. Independent
power projects are being constructed or considered
in Cote d'Ivoire, India, the Lao People’s Democratic
Republic, Pakistan, Sri Lanka, and Tanzania. (See
Chapter 5 on the financing of independent power
producers.) In addition, to facilitate competition in
the distribution of electric power, transmission and
distribution have been separated in several coun-
tries. The transmission agency handles the transport
function, and generators and distributors contract
directly for power supply. Transmission is likely to
remain a natural monopoly: While the physical dis-
tribution network will also retain monopoly charac-
teristics—it would not be economical to run more
than one distribution line to a home or a business—
alternative suppliers can and do compete for the
right to supply over the single distribution line.

Similarly, in the natural gas industry, the well-
head and the pipeline and local distribution sys-
tems can be owned and operated by different enti-
ties. In Argentina, Gas del Estado was until recently
an integrated monopoly in both the transportation
and distribution of natural gas, acting as the sole
gas trader. Today, ten distinct entities—two trans-
port businesses and eight distribution corpora-
tions— provide these services, as well as gas treat-
ment and storage. To demonopolize the natural gas
industry in Hungary, the OKGT—a trust that oper-
ated the entire oil and gas sector—was split into six

53



regional gas distributors and an enterprise owning
the refineries, storage facilities, and transport
pipelines. The liquid-propane gas operations that
had been part of OKGT’s operations were priva-
tized separately.

A key part of many rail transport reforms is to
separate track management from railway opera-
tions. For example, in 1988 two rail organizations
were created in Sweden: Baverket is in charge of
track investment and maintenance, while Statens
Jarnvagar operates the freight concession and pas-
senger transport on trunklines. For its track services,
Baverket receives a fixed charge per unit of rolling
stock plus a variable charge reflecting the social
marginal costs of operation (including those for pol-
lution and accidents). Separation between track and
operation is implicit in many reforms of the rail sec-
tor in developing countries, where specific services,
such as passenger and freight, are being separated
(see the following discussion on horizontal un-
bundling). To be successful, such reform requires
that operators be allowed access on a fair basis to
track outside their jurisdiction.

Horizontal unbundling

The second type of unbundling separates activities
by markets—either geographically or by service
categories. In Japan, the national railway was reor-
ganized and split into six regional passenger opera-
tors and one freight operator that rents track time
from the regional railways. Gains from restructur-
ing have been enormous—freight volumes, which
had been falling before the restructuring, have risen,
while unit costs, which had been rising, have de-
clined; the need for government subsidies has con-
sequently fallen. Other countries are now emulating
the Japanese model. Argentina split the monopoly
Argentina Railways into five freight concessions
and seven suburban concessions, with the efficiency
gains reflected in a substantial reduction of the gov-
ernment operating subsidy. The Polish national rail-
way is to be divided according to region served and
type of service (Box 3.1).

Telecommunications lends itself to this kind of
unbundling as well. The operation of rapidly grow-
ing radio-based cellular services is typically sepa-
rated from the provision of traditional telephone
services. In some cases, horizontal unbundling, or
divestiture, into a number of producers allows di-
rect competition; in other cases, as when divestiture
leads to regional monopolies, it allows for better
performance comparisons and therefore more effi-
cient regulatory monitoring.
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But in other segments of telecommunications the
distinction between vertical and horizontal un-
bundling is not always sharp. Specialized providers
sell information services using communication links
owned by traditional network operators. In such
cases vertical unbundling between the provision of
networks and the supply of information services is
needed to allow fair competition between horizon-
tally separated service operators.

Practical approaches to unbundling

Constraints on unbundling are both technical and
economic. Attempting to force activities that are
closely interdependent into distinct boxes can im-
pose high transaction costs as the coordination once
achieved smoothly within a single firm becomes
more difficult and less effective when handled be-
tween firms. And having separate, vertically linked
monopolies, each charging a markup over costs,
may result in higher charges than with a single, ver-
tically integrated firm.

However, that does not mean that the incumbent
monopolists—who will always argue that un-
bundling will increase costs—should go unchal-
lenged. There may well be options for allowing a
vertically unintegrated firm (for example, a power
generator) to compete with a firm whose operations
span the entire range of activities, although that
would require a regulatory framework for ensuring
interconnection. As long as competition occurs on a
fair basis, the market outcome will indicate whether
or not genuinely important economies of scope
exist.

But even where the technology permits un-
bundling, the legacy of history and institutions
often limits the possibilities. In Hungary a telecom-
munications law enacted in 1992 separated long dis-
tance (including international) services from local
telephone services, which are under the jurisdiction
of municipal authorities. Under the law, private
concessions for local services were to be granted on
a competitive basis. But practical problems inter-
vened. As in other countries, local calling rates are
very low, attracting few investors to that part of the
network. And investors in the long distance service
faced the prospect of bargaining with group after
group of local government officials on terms of in-
terconnection to local networks. A compromise
awarded a single franchise for long distance ser-
vices and 60 percent of the local network. Competi-
tion for the rest of the local network was open to
companies with demonstrable financial strength
and sound business plans.












Helped in part by sectoral unbundling, competi-
tion in infrastructure sectors has increased in the
past decade. The possibilities and conditions for ef-
fective competition are illustrated below for urban
transport, telecommunications, and power.

URBAN BUS TRANSPORT. Competition has stimu-
lated both innovation and cost reduction in urban
public transport. In Sri Lanka, for example, deregu-
lation permitted the profitable operation of smaller
vehicles by small-scale entrepreneurs, substantially
improving service availability. Competitively ten-
dered franchises or the granting of overlapping
franchises to competing associations of operators is
being practiced successfully in several major cities
in Latin America and Africa.

The challenge is to combine competition, for its
cost-reducing impulse, with residual controls to en-
sure the quality of service and maintain operating
discipline. Fragmentation of ownership has in some
instances led to difficulties with route coordination
and, at times, to excessive congestion and unsafe
practices. In some countries, at least part of the orga-
nizing or regulatory function has been taken over by
an operators’ association. Experience with such as-
sociations shows that, while some aspects of regula-
tion can be successfully delegated to the private sec-
tor, provisions are needed to ensure that regulatory
powers are not used to prevent new entry. More-
over, public scrutiny and regulation on such matters
as passenger safety, service obligations, and pollu-
tion are essential in this competitive industry.

TELECOMMUNICATIONS. A major competitive ele-
ment of special relevance to developing countries is
the advent of radio-based cellular telephone net-
works. These networks have relatively low capital
costs, making their market readily contestable.
Radio-based telephones compete with existing local
networks~—and in many countries, with one an-
other. By 1993 Sri Lanka had licensed four cellular
operators, leading to tariffs that are among the low-
est in the world: connection costs of $100 and oper-
ating costs of 16 cents a minute. Compare those
costs with the more typical costs in El Salvador—
$1,000 and 35 cents a minute—which has a single
operator. However, regulation is important to sus-
tain competition. For example, in Mexico regulatory
action was necessary to ensure fair interconnection
by cellular operators into fixed networks.

Long distance services will be the next arena of
competition in developing countries. Korea already
allows competition in international services. Other
countries are committed to permitting new entry in
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domestic long distance services (Chile and Mexico
by 1996 and Hong Kong by 1997).

Although transitional issues arise when competi-
tion is being introduced, pragmatic solutions can be
found. In the past, long distance telephone calls
were priced high enough to allow monopoly suppli-
ers of telecommunications services to earn reason-
able profits while keeping down the price of access
to the network and of local calls. With unbundling
and increased competition, this structure of prices
becomes unviable, and rate rebalancing is required.
But during the transition the incumbent operator is
saddled with the old rate structure and service
obligations. If new entrants are unencumbered by
these obligations, they will flock to sectors with arti-
ficially high profitability, a “cream skimming” that
can be economically inefficient.

Mexico and the Philippines have taken two dif-
ferent approaches to resolving such conflicts. In
Mexico, Teléfonos de México (Telmex) was awarded
a six-year monopoly under a concession agreement
in 1990. To begin to bring prices in line with costs,
rates for local services were raised three or four
times over original levels. Telmex was required to
further rebalance rates during the period of the con-
cession; long distance rates have fallen, while rates
for local services have risen steadily. The Philip-
pines chose instead to encourage new entry imme-
diately. New operators are prevented from serving
only the lucrative international services market and
are required to provide 300 local exchange lines for
each line on their international gateway.

The opposite problem arises when the incumbent
operator acts to limit competition, placing the aspir-
ing entrant at a disadvantage. This is especially the
case when the entrant’s use of the incumbent’s
established network is restricted, reducing the en-
trant’s reach until it has invested in possibly du-
plicative network facilities. Such a bottleneck effect
in facilities owned by the incumbent is also an issue
in other sectors when they are vertically unbun-
dled—access to the railtrack is required by all ser-
vice operators, and competitive generators need the
right to transmit and distribute electricity over mo-
nopoly facilities. Two distinct issues need to be re-
solved for efficient interconnection of entrants: the
physical right of access and, at least as important,
the price of access. No established norms exist for
interconnection pricing, although a variety of ap-
proaches are being tried. Most favorable to the in-
cumbent is an arrangement whereby the price of in-
terconnection between a point on the network and a
customer is the retail price charged by the incum-
bent less direct costs of operating that link. This



maintains the full profits of the incumbent and is
also socially optimal if the network is efficiently
priced and operated. In New Zealand such a rule
has led to new entry, although the rule has been
challenged by the new entrant as anticompetitive.
Other approaches seek to encourage entry by limit-
ing interconnection charges to full costs incurred by
the incumbent (excluding profits accruing on the
link). Such charges (e.g., those in Australia) include
an element for fixed costs of the network as well as
costs incurred due to universal service obligations.

The interconnection issue is acquiring increasing
importance in developing countries, and especially
in Eastern Europe where multiple operators have
been licensed. In Poland, for example, a 1990
telecommunications law allowed independent oper-
ators the right to develop networks in regions not
served by the government-owned telecommunica-
tions provider Telekomunikacja (TP SA). Three
large independent operators have been licensed to
provide local services, in addition to almost sixty
other small providers. Interconnection between TP
SA and the independent operators involves provid-
ing access to each company’s network and sharing
revenues from this access. To date there is no one
standard interconnection agreement between TP SA
and the independents. The telecommunication law
states that each independent company must negoti-
ate its own separate agreement with TP SA. This
lack of standard agreement has prevented the ma-
jority of the independents from further pursuing the
development of their local network. Without inter-
connection, outside investors are hesitant to commit
any resources until a strong and fair contract is es-
tablished. Alternative models are being examined to
provide interconnection on fair terms. Developing
countries seeking to expand networks and new ser-
vices may wish to consider a pricing system favor-
able to entry, effective antimonopoly legislation, and
procedures for implementing both.

Power. Electricity generation is another area in
which unbundling can introduce competition.
Using similar approaches in electric power genera-
tion, Argentina, Chile, Norway, and the United
Kingdom have created electricity pools that simu-
late competitive market conditions. Generators bid
for the right to supply bulk electricity in time slots
(as short as half an hour in the United Kingdom) by
specifying a supply schedule of price and quantity.
The power pool manager aggregates these offers
and arrives at a systemwide price based on esti-
mates of demand for the particular slot. All offers
below this “pool price” are then accepted. Not all

electricity is supplied in this form. Because pool
prices tend to be volatile and unpredictable, both
suppliers and buyers (mainly regional distributors)
tend to enter into long-term contracts as well, rely-
ing on the spot market for a relatively small share of
transactions. Having a choice of suppliers when
contracts are renegotiated maintains competitive
discipline.

If generating capacity is concentrated in one or
two firms, they can try to influence the price at
which electricity is purchased from them. Anti-
trust laws can be used to prevent monopolistic or
collusive behavior. Effective competition, how-
ever, may require splitting large generators into
new companies.

Competition in electric power is being extended
to retail distribution in the United Kingdom, start-
ing with large consumers. Users whose peak de-
mand is 100 kilowatts of power or more are not re-
stricted to their local distributor, but may contract
with other distributors or directly with generators.
About 45,000 businesses are eligible to shop for elec-
tricity in this way. All customers will be able to do
so by 1998.

In many developing countries, one legacy of
poor public sector performance is the large under-
used generation capacity of many large manufactur-
ing firms. The market for electricity can be made
more contestable by allowing large manufacturers
with their own generating capacity to sell electricity
to the public grid, creating competitive discipline
and fostering cost reduction. A systematic study
shows that, if firms in Nigeria were allowed to sell
power from their underused generating capacity,
the unit costs of electricity produced by these firms
would fall considerably. Informal evidence suggests
that the same is likely to be the case in many devel-
oping countries.

Competition for the market

Where direct competition is not possible, efficiency
can be increased by means of competition managed
through contractual arrangements, ranging from
simple contracts for specific services to long-term
concessions that require operation, maintenance,
and facility expansion. Although there is only a sin-
gle supplier of the service at any point in time, com-
petition occurs before the contract is signed and, in
principle, when the contract (or concession) expires
and is due for renewal. Thus, there is competition
for the market even though there is no direct compe-
tition in the market during the term of the conces-
sion. The commitments entered into through the
contract can then, within limits, provide an alterna-
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Table 3.2 Value of infrastructure privatizations in developing countries, 1988-92

(millions of U.S. dollars)

Total, Number of

Subsector 1988 1989 1990 1991 1992 1988-92 countries
Telecommunications 325 212 4,036 5,743 1,504 11,821 14
Power generation 106 2,100 20 248 1,689 4,164 9
Power distribution 0 0 98 1,037 1,135 2
Gas distribution 0 0 0 0 1,906 1,906 2
Railroads 0 0 0 110 217 327 1
Road infrastructure 0 0 250 0 0 250 1
Ports 0 0 0 0 7 7 2
Water 0 0 0 0 175 175 2
Total 431 2,312 4,307 6,200 6,535 19,785 15
Closely related privatizations:

Airlines 367 42 775 168 1,461 2,813 14
Shipping 0 0 0 135 1 136 2
Road transport 0 0 0 1 12 13 3
Total developing country privatizations 2,587 5,188 8,618 22,049 23,187 61,629 25

Note: Countries undertaking infrastructure privatizations:

1988: power—Mexico; telecom—Belize, Chile, Jamaica, Turkey; airlines—Argentina, Mexico.

1989: power—Korea; telecom— Chile, Jamaica; airlines—Chile.

1990: power—Malaysia, Turkey; telecom—Argentina, Belize, Chile, Jamaica, Malaysia, Mexico, Poland; roads—Argentina; airlines—

Argentina, Brazil, Mexico, Pakistan.

1991: power generation—Chile, Hungary; power distribution—Philippines; railroads—Argentina; telecom—Argentina, Barbados, Belize,
Hungary, Jamaica, Mexico, Peru, Philippines, Venezuela; airlines—Honduras, Hungary, Panama, Turkey, Venezuela; shipping—Malaysia; road

transport—Togo.

1992: power generation—Argentina, Belize, Malaysia, Poland; power distribution—Argentina, Philippines; gas distribution—Argentina,
Turkey; telecom—Argentina, Estonia, Malaysia, Turkey; railroads—Argentina; ports—Colombia, Pakistan; water—Argentina, Malaysia; air-
lines—Czechoslovakia, Hungary, Malaysia, Mexico, Panama, Philippines, Thailand; shipping—Sri Lanka; road transport—China, Peru.

Source: Sader 1993.

obligations. In addition to line growth require-
ments, the concession requires improvements in ser-
vice quality. Telmex has more than met the targets
and has announced plans to invest $13 billion over
five years to upgrade equipment, add access lines,
and improve service.

Underpinning these requirements is the concern
that a monopoly service provider—such as
Telmex—may restrict output below socially desir-
able levels. While this may be a legitimate concern
in the longer term, it sits uneasily with the current
situation in many, if not most, developing countries.
Levels of service provision are now so low that even
an unfettered monopolist would face strong incen-
tives to expand—and to do so at lower cost than the
public sector providers of the past. Roll-out require-
ments may consequently be unnecessary and, when
used to secure the provision of services on uneco-
nomic terms to particular areas or consumers, can
perpetuate pricing distortions.

Paths to market provision

The move from government monopoly to competi-
tive market provision has taken many routes, but,
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whatever the path, success requires a sustained
commitment to private entry. The transitional
phase can be effectively managed through enforce-
able contracts that create incentives for the entre-
preneur to be efficient while also embodying the
public interest.

A statutory regulatory system that provides for
clear and open enforcement of the terms of the con-
tracts is also required, although its absence has not
held up private entry. The design of such regulation
may well benefit from contractual experience with
early entrants. Effective statutory regulation re-
quires predictable and nondiscriminatory rules and
the creation of consumer constituencies.

Transitions in market structures

Should the move to a market-based system occur
in a single step, or can it be achieved more gradu-
ally? There are no simple answers. What is impor-
tant is that the shift to market provision be credi-
ble. Without that, private entrepreneurs are not
likely to take on new investments. Commitments
from governments are most credible when all the
enabling measures needed for private entry and
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private management can become complacent about
making the right investments and keeping costs
down.

The response has been to design new “incentive”
regulations in which the prices a provider is al-
lowed to charge do not hinge on costs incurred.
Thus, if costs increase, profits are lowered; if costs
decline, the provider and investors enjoy greater
profits. Incentive regulation therefore seeks to moti-
vate providers to use their superior knowledge of
operating conditions to lower costs and introduce
new services.

Price caps. An example of incentive regulation is
the increasingly popular price-cap, or "RPI-X,”
method for determining permitted increases in ser-
vice price. RP1 is the percentage increase in the retail
price index (other indexes of costs that the provider
does not control can also be used), and X is the (pre-
determined) expected percentage increase in the
provider’s productivity. The infrastructure provider
has an incentive to lower costs, since gains in pro-
ductivity greater than the expected X percent con-
tribute to increased profits. To maintain incentives
for efficient production, the X-factor should remain
unchanged for a period of several years.

Price caps are diffusing widely to different
countries and, gradually, to sectors other than
telecommunications, where they originated. The
United Kingdom has led the way, using price caps
in airports, telecommunications, electricity distri-
bution, gas, and water supply. Elsewhere, how-
ever, their main application has been in telecom-
munications, with electricity distribution a distant
second. In Mexico, for example, the government
introduced price-cap regulation for Telmex in Jan-
uary 1992 which applies a price cap to the overall
weighted average price of Telmex’s services, rather
than a specific price cap for each service. In the
United States many state regulatory commissions
have shifted from rate-of-return to price-cap regu-
lation. Where comparison is possible, as between
different states in the United States, the evidence is
that price caps lead to lower prices than does rate-
of-return regulation.

There are also some early indications that the dif-
ference between price-cap and rate-of-return regula-
tion may not be as great as originally thought. Price
caps are rarely observed in their pure form. Most
regulators see a continued need to assess the rate of
return and so set the caps on estimates of profitabil-
ity, once again increasing the information require-
ments for effective regulation. An exception arises
when profits are under the control of competitive
forces. For example, in the U.S. market for long dis-

70

tance phone services, price caps on the dominant
provider, AT&T, are thought to be the only instru-
ment needed because profits are limited by compet-
ing suppliers. But where local monopolies exist (as
in local telephone services), rate-of-return consider-
ations can reassert themselves so that, over time,
price-cap regimes may converge toward their rate-
of-return predecessors. Nonetheless, price caps do
have the advantage of shifting a greater part of the
financial risk onto providers of infrastructure ser-
vices, who cannot be sure that the regulator will
allow them to recoup excess costs. This threat en-
courages tighter self-monitoring of performance.

Yardstick competition. When direct competition or
competition from producers of substitute products
will not work, competitive forces can be replicated
through comparisons with performance elsewhere.
A utility in one region can be motivated to perform
better by promises of greater rewards if its perfor-
mance exceeds that of a similar utility in another re-
gion. However, only if the utilities” input prices,
market demand, and government regulations
equate can better performance be attributed to the
efforts of the utility.

A number of countries use yardstick competi-
tion, formally or informally. In France the contracts
of the local water company often depend on the
quality of services and their production costs rela-
tive to those of other French water companies. The
water sector regulator in the United Kingdom relies
explicitly on cost comparisons. The Chilean tele-
communications industry uses an important variant
of yardstick competition. A hypothetical “efficient”
firm, rather than other Chilean firms, is used in set-
ting the prices that telecommunications suppliers
can charge. International cost and price trends are
used to estimate the performance an efficient firm
should achieve, and prices are established based on
this estimate. Within this framework, the more effi-
cient the Chilean firm, the larger its financial re-
wards. In electric power, reasonable distribution
costs are estimated for three “reference systems,”
which vary according to such key determinants as
distribution costs, population density, and peak de-
mand. Individual electricity distributors are placed
in one of these three systems, and delivery prices
are regulated accordingly. A distributor benefits if it
delivers electricity more cheaply than the average
provider in its reference system. However, manipu-
lation of “reference system” costs by the few suppli-
ers in the market has driven the government to ex-
plore improvements in its use of benchmarks.

Although yardstick competition is limited by the
need for sufficiently refined and comparable infor-






electric power generation) has much to do with
these innovations. But more fundamental forces are
at work, making the new initiatives relevant to sec-
tors as diverse as surface transportation, waste treat-
ment and management, and drinking water supply.
The weight of evidence is that competition in or
for a market for services is generally more effective
in responding to consumer demands than are
mechanisms for making public enterprises more
accountable. We stand on the cusp of change.
Familiar practices are disappearing, but in their
place are unprecedented opportunities for produc-
tivity growth and emergence of new products and
services.

The diffusion of novel ideas such as sector un-
bundling, competitive entry, and incentive regula-
tions from industrial to developing countries has oc-
curred at a remarkable speed. Some developing
countries have in fact led the move toward more
market-based provision of infrastructure, as in pri-
vatization of utilities. Continuation along this path
will bring further dividends. In particular, develop-
ing countries need to place greater reliance on new
entry and on competition to encourage investment
and efficiency and to mobilize the skills necessary to
achieve social goals. As the evidence presented in
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this chapter shows, where regulatory barriers have
been lowered, even limited new entry or the credi-
ble threat of competition has led to lower prices and
substantial cost reductions.

Tailoring contracts to attract specific investments
has been the most common means used to balance
the public interest and private initiative. Contracts
have been not only a regulatory instrument, but also
an essential mechanism for risksharing and hence
for financing private projects (Chapter 5). But ex-
pecting individual contracts to bear the continuing
burden of policy formulation and regulation, al-
though attractive in the short term, raises the possi-
bility of misuse because consistency and trans-
parency in contract terms are not always easy to
ensure.

In the long run, what is needed is a statutory reg-
ulatory system that clearly defines the rules of the
game in each sector and openly enforces them. Al-
though the possibility of abuse cannot be elimi-
nated, it can be minimized through a system of
checks and balances that reinforces the incentives
for all parties to act in a manner consistent with the
social good. Using consumer feedback in innovative
ways in the regulatory process should be an impor-
tant priority for regulators.

































found that, although households were unwilling to
pay for the delivery of conventional sewerage ser-
vices, only modest subsidies would be required to
achieve relatively high levels of coverage with ven-
tilated improved pit (VIP) latrines.

During the 1980s the Orangi Pilot Project in
Karachi, Pakistan, mobilized poor people to con-
struct, finance, and maintain their own water-borne
sewers. This action resulted in the provision of sew-
erage to 600,000 people at a cost of less than $50 per
household. The low cost was due to innovative
technical solutions combined with a participatory
approach in which corruption was reduced and
communities contributed their own resources. A
similar story comes from northern Brazil, where the
use of technically innovative condominial sewer-
age—a collective connection system provided by
community-based organizations—lowered capital
costs by up to 40 percent over conventional systems.

Motivation of user efficiency

Efforts to mitigate environmental impacts through
consumer investments in energy saving are ham-
pered by the low consumer prices and subsidies de-
scribed in Chapter 2. On average, developing coun-
tries use 20 percent more electricity than they would
if users paid the incremental cost of supply. Once
economic pricing is established, governments are
able to promote the use of more energy-efficient
technologies.

Similar price increases are merited in transport
but are more difficult to implement. Cars using city
centers at rush hour impose congestion costs many
times higher than they do in off-peak periods, and
the environmental costs of vehicle use are greater in
urban than in rural areas. Urban car users can be
made aware of such costs through the introduction
of parking fees, area licensing, and tolls. Growing
environmental consciousness and technological
change are likely to increase the use of tolls and fees
in the near future, which will encourage travelers to
use public transit or nonmotorized modes.

Important user efficiency problems in the water
sector stem from the underpricing of water. Domes-
tic consumption, sanitation, irrigation, hydroelec-
tric generation, and transport all create water de-
mands and raise problems of overall supply and
sectoral allocation. In India in 1985, 94 percent of all
water used went to agriculture. Conflicts between
industry and irrigation have emerged in some
areas, and in cities such as Bombay, Delhi, and
Madras problems of water scarcity have arisen. In
many countries, raising the price of water to reflect

scarcity levels (particularly in agriculture) and link-
ing price to usage are important first steps in deal-
ing with water scarcity as well as with problems of
salinization, increasing fluoride concentrations,
and land subsidence. Influencing demand through
pricing allows the user to decide how much water
to use and how to achieve conservation.

Regulation

Regulation is an additional means of reducing ad-
verse environmental consequences. It is also impor-
tant for securing infrastructure service delivery that
meets public safety requirements. The two principal
regulatory approaches are command-and-control
measures and regulation based on economic incen-
tives. Command-and-control measures— direct reg-
ulation along with monitoring and enforcement sys-
tems—are by far the most widely used technique in
developing countries. An advantage is that they
provide the regulator with a degree of certainty
about, for example, how much pollution levels will
be reduced. But they have the disadvantage of pro-
viding little incentive for innovation in pollution
control technology once standards are achieved. In
recent years, many countries have also adopted eco-
nomic instruments. Setting prices to reflect full costs
(the “polluter pays” principle) is the most powerful
and obvious of such instruments. In some countries,
experiments are under way using additional regula-
tory instruments, such as pollution charges, mar-
ketable permits, subsidies, deposit-and-return sys-
tems, and enforcement incentives, to introduce
more flexibility, efficiency, and cost-effectiveness
into pollution control measures. Some of these ef-
forts appear promising.

Environmental regulation begins by specifying
abatement standards based on the technical options
available. For example, for power generation, tech-
nologies are emerging that effectively reduce nox-
ious pollutants from coal—regulation can thus sub-
stantially reduce emissions. But clean technologies
almost always add to the cost of coal-fired thermal
power (by 10 to 20 percent on capital costs and 5
percent on operating costs). Consequently, such
technologies are still far from universally used in
developing countries. Where switching to gas is an
economically viable alternative, there are many en-
vironmental advantages. Poland provides an exam-
ple of market-based incentives to reduce noxious
emissions. Its National Environment Fund, set up in
1980, levies charges on all polluters and imposes
additional fines on owners of industries that violate
region-specific abatement standards. The proceeds
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are bundled into low-cost loans to industries to pur-
chase pollution-reducing equipment. In 1992 the
fund’s income was $188.5 million, double the
amount in 1991. Although collection rates for pollu-
tion charges and fines increased during the 1980s
and early 1990s, a recent decline in compliance rates
is raising concern.

Serious problems are posed by vehicle transport
in Central and Eastern Europe, despite a per capita
vehicle population only one-third to one-half the
level in Western Europe. The legacy of fuel and ve-
hicle underpricing, the high average age of vehicles,
obsolete designs, inadequate pollution controls,
dirty fuels, and poorly maintained vehicles—all
are factors producing environmental degradation.
This situation has prompted suggestions that the
countries take direct measures to restrict road trans-
port in favor of railways or river transport. A study
of Hungary undertaken for the World Bank sug-
gests, however, that alternative approaches can re-
duce vehicular emissions. If all new vehicles were
to comply with available best-practice emission
standards, the traffic growth accompanying eco-
nomic growth (as far forward as the year 2020)
could be accommodated at absolute emission levels
below those presently experienced. However, limit-
ing traffic growth may be necessary to control con-
gestion.

In the Netherlands a transport sector strategy
aimed at minimizing environmental stress and
avoiding unnecessary investment mixes regulatory
and market-based measures—for example, intro-
ducing pollution premiums on road users, encour-
aging the use of bicycles and public transport, creat-
ing vehicle-free precincts for pedestrians, providing
incentives for higher vehicle occupancy rates, and
instituting parking controls. In Japan and in several
developing countries, including China, Ghana, and
Indonesia, similar schemes to encourage nonmotor-
ized traffic and pedestrian facilities are being con-
sidered.

Regulation to preserve safety standards in infra-
structure service provision and delivery is an im-
portant priority. Studies have shown that road acci-
dents are the first or second most important cause of
death in many developing countries. Addressing
road safety involves not only restricting speed and
traffic flows, but introducing safety considerations
into the design and collection of information for
monitoring and analyzing safety conditions. Facility
construction also requires special consideration. Be-
cause construction exposes workers to a high risk of
injury and death, effective safety standards must be
applied to the construction of facilities, not just to
their operation. "
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Elements of infrastructure planning

Because most infrastructure uses geographically
distributed networks, spatial, sectoral, and intersec-
toral coordination and planning are necessary for
government activities. In addition, project selection,
design, and evaluation are important steps in the
overall decisionmaking process. Incorporation, at
the earliest stages, of the social and environmental
implications of projects is vital.

Sectoral and cross-sectoral strategies

Because infrastructure investments often have
broad impacts on many groups, planning strategies
should focus on coordinating the decisions of in-
vestors, including donors, while also gaining the
broad acceptance of other stakeholders. Particular
attention may be required to ensure that the con-
cerns of women are not overlooked (Box 4.6). User
groups and other interested parties need to be con-
sulted by the public officials and technical special-
ists who usually lead the process, and mechanisms
for conflict resolution are necessary.

In the case of watershed protection in the Sao
Paulo region of Brazil, for example, a working
group comprising municipalities, water suppliers,
and environmental agencies was set up to solve
water quality problems in the Guarapiringa reser-
voir so that it could meet rapidly growing demands
for water. As part of the consultation process, a
town forum was held with more than 120 city and
state government officials, members of nongovern-
mental organizations and community groups, aca-
demics and researchers, leaders of professional or-
ganizations, and the press. Local consultants
prepared an environmental profile of the region and
interviewed city, community, and business leaders.
The process resulted in a basin development strat-
egy and an action plan that combined public and
political commitment.

When an infrastructure system is owned by a sin-
gle entity, planning is generally internalized by the
owner. Once ownership of a system is unbundled
(as described in Chapter 3), however, strategic plan-
ning becomes decentralized. To maintain the bene-
fits of unbundling, the development of the natural
monopoly segments—typically the primary (trunk)
facilities—and the setting of technical standards
should be coordinated at the sectoral level because
of the market power that comes with the right to
carry out these functions. In an unbundled network,
this responsibility could be entrusted to a coordinat-
ing entity made up of representatives from govern-
ment, suppliers, and users.
























to projects that would be commercially viable if fi-
nanced on market terms.

THE NEED FOR NEW APPROACHES. In the coming
decade, demand for infrastructure investments will
simultaneously increase in two different sets of
countries: those that have undertaken macroeco-
nomic adjustment with consequent low investment
levels and, at the other extreme, those whose rapid
growth is now placing a heavy burden on infra-
structure. Infrastructure investments in developing
countries represent, on average, 4 percent of GDP,
but they often need to be substantially higher.
Where telecommunications or power-supply net-
works are expanding rapidly, annual investments in
either sector can be as high as 2 percent of GDF. A
special factor increasing investment demand in
many countries is the rapid pace of urbanization, re-
quiring investments in water supply as well as
waste treatment and disposal.

In Asia, the share of infrastructure investment in
GDP is expected to rise from 4 percent today to more
than 7 percent by the turn of the century, with trans-
port and energy likely to demand the most re-
sources, followed by telecommunications and envi-
ronmental infrastructure. Some of the planned
investments are without precedent. China, for exam-
ple, has set a target of installing at least 5 million
telephone lines annually up to 1995 and at least 8
million lines per year thereafter, to more than triple
its 1992 base of 18 million lines by the year 2000.

Private entrepreneurship: trends and opportunities

Current efforts to secure increased private sponsor-
ship and risktaking in infrastructure projects reflect
these various challenges. After decades of severe
regulatory restriction, private entrepreneurship in
infrastructure bounced back in two ways during the
late 1980s: through the privatization of state-owned
utilities and through policy reform that made possi-
ble the construction of new facilities in competition
with, or as a complement to, existing enterprises.
The principal new infrastructure entrepreneurs
are international firms seeking business in develop-
ing countries and operating often in association
with local companies. These firms bring to bear not
only their management expertise and technical
skills, but also their credit standing and ability to fi-
nance investments in developing countries. Major
electric, telecommunications, and water utilities in
industrial countries face slowly growing demand
and increased competition (following deregulation)
in their home markets. As a result, they are vigor-

92

ously seeking high-yielding investments in devel-
oping countries. Construction conglomerates are ac-
tive in toll-road construction and in power projects,
where they sometimes take an equity interest. Some
companies or groups of companies also specialize in
stand-alone infrastructure projects, putting together
financing packages and overseeing project develop-
ment and operation.

Most indicators of infrastructure investment
under private sponsorship reveal rapid growth. Pri-
vatized telecommunications and electricity utilities
in Latin America and Asia are undertaking large
and growing new investments. The number of these
so-called greenfield projects—especially in the road
and electric power sectors—has grown rapidly (as
discussed below). Infrastructure investments by the
International Finance Corporation (IFC), a World
Bank affiliate that invests only in private entities,
have experienced a surge, from modest amounts in
the late 1980s to $330 million in fiscal 1993. The
amount invested by the IFC was leveraged more
than ten times, so that, in 1993, [FC participated in
private investments of $3.5 billion.

The most important development during the
past four years has been the explosion in interna-
tional flows of long-term private capital to develop-
ing countries, especially in the form of foreign direct
investment and portfolio flows. Aggregate flows
stood at more than $80 billion in 1992 and were pro-
jected to reach $112 billion in 1993 (Table 5.1). Infra-

Table 5.1 Portfolio and foreign direct investment

in developing countries, 1990-93
(net inflows in billions of dollars)

Type 1990 1991 1992 1993
Foreign equity securities 3.78 755 13.07 131
Closed-end funds® 278 120 134 27
ADRs and GDRs® 0.14 4.90 5.93 72
Direct equity 0.77 1.45 5.80 3.2
Debt instruments 556 1272 2373 426
Bonds 4.68 10.19 2124 391
Commercial paper 0.23 1.38 0.85 1.6
Certificates of deposit 0.65 115 1.64 18
Total portfolio? 9.34 2027 3680 557
Foreign direct investment 2630 3690 4730 563
Total 35.64 5717 8410 112.0

Note: This table records all portfolio and direct investment flows. Sep-
arate figures for infrastructure are not available.

a. 1993 figures are estimated or projected.

b. A closed-end fund has a predetermined amount of funding and
sometimes a fixed life.

¢. ADR = American depositary receipts; GDR = global depositary
receipts. An ADR is an instrument used by an offshore company to
raise equity in the United States without formal listing on a U.S. stock
exchange. GDRs are similar instruments used in Europe and elsewhere.
d. Portfolio investment is the sum of equity and debt.

Source: World Bank 1993i, pp. 10, 21.









tor. Financing in this form can be complex and time-
consuming, as the interests of various parties have
to be secured through contractual agreements. The
equity stake of private sponsors is typically about 30
percent of project costs and usually forms the limit
of their liability. Private lenders (especially commer-
cial banks) influence project success by demanding
performance guarantees from project sponsors.
Where performance depends on government policy,
such guarantees are sought from governments. The
expectation is that projects financed on a limited-
recourse basis will, over time, develop a track record
that will provide comfort for future investments.

ADVANCES IN PROJECT FINANCING. A survey pub-
lished in October 1993 provided details of nearly
150 private infrastructure projects that had been
funded worldwide since the early 1980s on limited-
recourse terms, at a total cost of more than $60 bil-
lion (Table 5.2). Both the number of projects and the
funding involved had doubled compared with an
earlier sample (in September 1992). This illustrates
the strong momentum in private projects, which
five years ago were largely curiosities.

About half the projects surveyed (by number and
value) were in developing countries, with a heavy
concentration in middle-income countries. The only
low-income country with more than one funded
project was China (although many more projects are
in the pipeline there). Argentina, Malaysia, Mexico,
and the Philippines had the most projects. Along
with China, they represented 80 percent of the proj-
ects for which funding had been committed. Mexico
stood out, with the largest number of limited-

recourse projects. Relative to its size, Malaysia, too,
has been a significant user of project finance.

Transportation projects, mainly toll roads, domi-
nated the numbers and the value of projects in high-
income and developing countries (Table 5.3). The
more than two-thirds share of transport projects in
middle-income countries reflected the extensive
toll-road programs in Argentina, Malaysia, and
Mexico. The survey estimated that twelve power
projects had been funded in middle-income coun-
tries (a 16 percent share of all projects). This estimate
is already outdated, however, with the number for
the Philippines alone now being eight. The sectoral
composition of the project pipeline is constantly
changing. For middle- and (especially) low-income
countries, independent power projects are likely to
be an important focus for future project financing.
Water and environmental infrastructure is another
growth area—projects are being undertaken in mid-
dle-income countries (especially for wastewater
treatment), and their diffusion to low-income coun-
tries is imminent. A public-private partnership has
made possible the construction of a chemical waste
treatment and disposal facility south of Jakarta in
Indonesia.

The pipeline of projects under serious considera-
tion is substantial. Public Works Financing estimates
that 250 projects are being considered in developing
countries—seventy-two of them in low-income
countries. The countries of East Asia and the Pacific
Rim are expected to be the biggest users of stand-
alone, limited-recourse projects in the next decade.
This region has 150 projects in the pipeline, with an
estimated total cost of $114 billion. China alone is es-

Table 5.2 Infrastructure project financing for projects funded and in the pipeline, October 1993

(billions of dollars)

Number of projects Total value of projects Average value of projects
Country group Funded Pipeline Funded Pipeline Funded Pipeline
World 148 358 63.1 2354 0.44 0.71
High income 64 107 34.3 112.0 0.54 1.05
Middle income 77 179 25.7 77.1 0.33 0.43
Low income 7 72 3.1 46.3 0.44 0.64

Source: Public Works Financing, October 1993.

Table 5.3 Project financing of funded infrastructure projects, by sector, October 1993

Percentage distribution of projects

Water and environmental

Country group Number of projects funded ~ All projects ~ Power  Transport infrastructure Telecommunications ~ Other
World 148 100 13 60 16 2 10
High income 64 100 8 48 25 2 17
Middle income 77 100 16 69 10 3 3
Low income 7 100 29 57 0 0 14

Source: Public Works Financing, October 1993.
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timated to have as many as fifty projects under way.
In the next few years India, Indonesia, and Pakistan
could each have more than five projects, and several
projects are being considered in Sub-Saharan Africa
as well.

Adapting project finance techniques

Differences in project, country, and sectoral charac-
teristics influence the availability of finance, the in-
struments of risk allocation, and the degree and na-
ture of government involvement. The main sectoral
divide is between toll roads (and urban transit sys-
tems) and all other projects. Toll-road financing re-
quires greater government involvement than do
other infrastructure projects (see also Chapter 2 on
the unique problems of this sector).

PROJECT SIZE. As project size increases, the com-
plexity of risk allocation increases rapidly, requiring
many complicated agreements between equity
holders, creditors, input suppliers, and buyers of
service. The dictum “start small,” therefore, has its
attractions. However, many contractual agreements
are required irrespective of project size, and the high
transaction costs entailed often mean that investors
are not interested in projects below a certain size.
The average size of projects in low-income countries
has been $440 million, and that of projects in the
pipeline has been even higher, at $640 million (see
Table 5.2). In middle-income countries, average
project sizes are more than 25 percent smaller. The
inference is that transaction costs in middle-income
countries are lower, making smaller projects more
feasible.

Large projects can create serious problems in
low-income countries. An early and innovative ef-
fort using project finance for power generation is
the $1.8 billion Hub River Project in Pakistan, the
country’s first private power project. When com-
pleted, the project will be one of the largest private
power facilities in the world. It has suffered signifi-
cant delays, however, because of complex negotia-
tions over the division of responsibilities and risks
among the many parties involved. This experience
appears to support the wisdom of learning through
smaller projects before moving on to larger ones.

A Sri Lankan power project is a good example of
what is needed when a country begins to seek pri-
vate infrastructure investment. The project is small
(44 megawatts), and the foreign and local entrepre-
neurs involved are technically and financially
strong. The government has guaranteed payments
by the state-owned power purchaser, a dollar-based
tariff for the first ten years, foreign exchange con-
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vertibility after the first ten years, and certain force
majeure risks.

ProElectrica, a 100-megawatt, $70 million gas tur-
bine plant near Cartagena, Colombia, financed en-
tirely by the private sector, provides another good
example of carefully structured project finance for a
small project. A group of large industrial consumers
has contracted to buy electricity for fourteen years
from ProElectrica. Foreign exchange payments have
been guaranteed through prepayments into an in-
ternational escrow account. In addition to short ne-
gotiations and early implementation, the benefits of
ProElectrica may extend to the regulatory reform it
has triggered. The Colombian government has re-
sponded by creating arrangements to ensure that
the local transmission utility “wheels” the power
from the generator to users, a step that creates a
precedent and a model for further new entry by pri-
vate generators.

CREDIBLE CONTRACTS. The credibility of the regu-
latory regime determines the bounds of available fi-
nance (although success in financing a specific proj-
ect creates a body of precedents that itself helps to
improve the regulatory regime). Project financing is
a key mechanism for initiating a process of change
in countries or sectors with limited track records in
private infrastructure provision.

The Philippines, as noted in Chapter 3, has sig-
nificant experience with privately financed power
projects. The achievements have been considerable,
especially in attracting foreign investment, given
the obstacles the country faced in mobilizing foreign
investment in the late 1980s. Although the Philip-
pines now has an extensive, and sophisticated, legal
and administrative environment for independent
power projects, the country’s earlier experience
shows that much can be achieved in less sophisti-
cated circumstances, provided that the ability to
write credible contracts exists. This lesson is also
demonstrated by the experience of a power com-
pany in Guatemala (Box 5.4).

An important additional element of contractual
effectiveness is the mechanism for resolving dis-
putes. International arbitration procedures are com-
mon—for example, arbitration may be in a neutral
jurisdiction using an internationally recognized set
of rules, such as those laid down by the Interna-
tional Chamber of Commerce. Sponsors and lenders
may also seek to have key elements of the contract
determined according to the legal framework of a
mutually acceptable third country. For example,
contracts for the Hopewell Shajiao C power station
in China were drawn up using Hong Kong law.


















Cofinancing Facility (ECO)—to cover sovereign
risks associated with infrastructure projects. This fa-
cility, designed to improve developing country ac-
cess to international capital markets, has been used
for the Hub River Project in Pakistan and a thermal
power project in China. The Multilateral Investment
Guarantee Agency (MIGA)—another World Bank
affiliate—has also provided guarantees for several
infrastructure projects.

Institutions and instruments for resource
mobilization

If the trend toward private investment in infra-
structure is to continue, financial markets will have
to respond by providing the necessary long-term
resources. Paralleling the innovations described
above in the structuring of contractual agree-
ments—which are critical to making a project fi-
nanceable—lessons have been learned about deliv-
ering long-term finance through alternative
Institutions and instruments.

Both foreign and domestic sources of capital will
need to be tapped. Reliance on foreign savings re-
mains a necessity for many countries with inade-
quate domestic savings. But there are limits to the
capacity of any economy to access funds from
abroad, particularly for debt finance. External bor-
rowing must be serviced largely by domestic rev-
enues. Overall balance of payments constraints and
the sheer size of infrastructure investments imply,
for most countries, that a sustained infrastructure
program will have to be accompanied by a strategy
for mobilizing domestic funds. In turn, an increas-
ing share of domestic savings will need to come
from private sources as governments reduce their
involvement in infrastructure.

As the dominant owner and supplier of infra-
structure, however, governments will continue to be
a major user of funds, as well as a conduit for re-
sources from multilateral development banks. Mu-
nicipal governments (responsible for large and
growing urban infrastructure) represent a major
source of demand for financial resources. To meet
their needs, new initiatives are being tried, includ-
ing the revitalizing of existing infrastructure lending
institutions. Governments are also creating special-
ized infrastructure funds (discussed later) as a tran-
sitional measure to make long-term financing avail-
able where private financing is not likely to be
sufficient. Specialized infrastructure banks and
funds are imperfect mechanisms that need increas-
ingly to acquire marketlike discipline, and their
value needs to be assessed periodically.

Synergistic links can develop between private in-
frastructure projects and domestic financial inter-
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mediation through capital markets. Infrastructure
developers and private (especially contractual)
savers share a long-term horizon. Bringing compati-
ble savers and investors together is the task of capi-
tal markets. At the same time, the financing of infra-
structure projects improves appraisal capabilities
and expands risk-diversification possibilities for
local commercial banks, equity and bond markets,
and institutional investors such as insurance com-
panies and pension funds. Exploitation of these
links can be promoted through prudent regulation,
improved disclosure and reporting standards, and
the development of credit-rating capabilities and
credit risk insurance.

Infrastructure development banks

In many countries, specialized development banks
are a conduit for funds used in infrastructure proj-
ects, especially for municipal infrastructure such as
water, solid waste collection and disposal, and local
roads. For municipalities, borrowing from such
institutions supplements local taxes and central
government transfers and is intended to cover fluc-
tuations in expenditure or to prevent large shifts in
revenue requirements.

In developing countries, such specialized infra-
structure development banks have suffered from all
the negative features associated with government
ownership, such as inefficient targeting and subsi-
dization of lending, interference in operations, and
corruption. Inadequate diversification of risk has
also led to periods of heavy demand followed by
substantial slack. Moreover, the banks’ traditional
function as conduits of government funds is incon-
sistent with the trend toward less reliance on gov-
ernment budgets and increased use of private sav-
ings to finance infrastructure.

In industrial countries, with stronger traditions
of autonomy and solid appraisal capabilities, infra-
structure banks have performed better. In Japan,
postal savings have constituted the primary source
of long-term funds used by such institutions as the
Japan Development Bank (JDB) to finance infra-
structure. The JDB has been crucial to past infra-
structure development, and even today, with the
move toward public-private partnerships, it contin-
ues to play a major role in financing, often at highly
subsidized rates. In Europe, municipal banks—ob-
taining their resources from contractual savings in-
stitutions and other long-term sources—have gen-
erally performed well where local governments
have had operational independence.

Few municipal banks in developing countries,
however, have shown a capacity for sustained in-
vestment, largely because of undercapitalization,






sponsoring a project, a practice that is thought to
have contributed much to the development of the
construction industry in Mexico. As part of its trust
activities, BANOBRAS also operates a special fund
that can provide up to 25 percent of the full cost of a
project to finance the start-up costs of construction.
Such finance is no substitute for regular payment by
government agencies to contractors, however.

New infrastructure funds

Two types of infrastructure funds have emerged in
recent years. Government-sponsored infrastructure
development funds are designed as transitional
mechanisms to provide long-term finance until cap-
ital markets are better developed. Private funds, of
which there are a growing number, serve the com-
mercially useful function of diversifying investor
risk. As transitional mechanisms, these funds serve
two purposes. They allow the leveraging of govern-
ment resources or official development assistance
by attracting cofinancing from private sources. They
can also create credit histories for borrowers per-
ceived as risky. In time, these borrowers can secure
direct access to capital markets.

The Private Sector Energy Development Fund in
Pakistan and the Private Sector Energy Fund in Ja-
maica are designed to catalyze private financing for
power projects. In response to perceived country
risk and a lack of long-term financing compatible
with the requirements of the power sector, the Ja-
maican government makes long-term financing
available through the Energy Fund (up to a maxi-
mum of 70 percent of project costs) as a means of at-
tracting private investments. Investors in the fund
include the World Bank and the Inter-American De-
velopment Bank. Another example of fund leverag-
ing in a developing country is the proposed Thai
Guaranty Facility for financing environmental infra-
structure (see Box 5.7). This facility will not lend di-
rectly to infrastructure projects but will guarantee
private loans to municipalities and private opera-
tors. The Regional Development Account (RDA) in
Indonesia is a transitional credit system designed to
shift financing of infrastructure projects from gov-
ernment grants to debt instruments, thereby creat-
ing a credit history for borrowers, principally local
authorities. The RDA lends at near-market rates.
The goal is to give local authorities three to five
years to establish measures for cost recovery and to
demonstrate adequate financial management—thus
enabling them to borrow directly from financial in-
stitutions and capital markets.

Good design for such domestic funds requires
that they price their loans on market benchmarks. It
is also important to incorporate incentives for pri-
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vate sponsors to seek commercial financing or to
commit a larger amount of equity funds and to en-
sure that the fund manager or the operating inter-
mediary has a stake in the success of projects fi-
nanced. Although appropriately designed funds
could be useful instruments while capital markets
are still developing, reform of the financial sector
and improved creditworthiness of borrowers
should be the long-term goals.

A number of private funds have recently been es-
tablished to channel international capital for devel-
oping country infrastructure. They pool risks across
projects and hence increase the availability as well
as lower the costs of finance. These funds mobilize
resources through private placements from institu-
tional investors, including pension funds. For exam-
ple, a pension fund with little interest in investing
directly in a toll road in Mexico might be interested
in participating in a fund that invests in a portfolio
of such toll roads. As has been the practice of gov-
ernment-backed funds, private funds have concen-
trated heavily so far on power projects. Continued
flow of resources into such funds will depend on in-
vestments being made in sound projects with credi-
ble sponsors as well as on the pace at which regula-
tory restrictions on institutional investors are
relaxed.

Development of domestic capital markets

The long-term goal must be to broaden and deepen
domestic capital markets so that they can serve as
efficient and reliable conduits for infrastructure fi-
nance. Getting there will require broad investor par-
ticipation, a variety of market-making players (bro-
kers, dealers, underwriters), and a wide range of
financial instruments. In addition, markets require
adequate disclosure of information to ensure effi-
ciency, and effective laws to safeguard investors.

In most developing economies, the informational
and contractual preconditions are not in place for ef-
ficient private and commercial financing of infra-
structure projects. Private institutions such as credit-
rating agencies and public ones such as regulatory
agencies are needed to ensure an adequate flow of
information to investors, to facilitate monitoring,
and to discipline management. Financial liberaliza-
tion and policies to encourage the growth of the for-
mal financial sector will in time help overcome such
shortcomings.

Experience shows, however, that equity listings
and bond issues by infrastructure companies or
projects can spur capital-market development by
increasing the range of investment options. The
discussion here highlights how infrastructure devel-
opment, private provision strategies, and capital-
























The quantity, coverage, and quality of existing in-
frastructure facilities and their effectiveness in
meeting present and future user demands define
what is needed. What is possible is determined by a
country’s institutional capacity for commercial and
competitive services in infrastructure—its manage-
rial and technical capabilities in the public and the
private sectors, the ability of government to create
an enabling environment for private activity, and
the private sector’s interest and response. The im-
plications for reform are illustrated here for four
country types: low-income countries, countries in
transition from central planning, middle-income
countries undergoing economic reform (many
emerging from periods of low growth), and high-
growth countries.

WHAT 1 NEEDED? The current supply of services
and the projected growth, as well as changes, in de-
mand determine priorities in infrastructure. Indica-
tors of supply (infrastructure coverage and per-
formance) and demand (economic growth and
demographic shifts) vary considerably across the
four country types (Table 6.2)—and so do their in-
frastructure needs. Low-income economies tend to
have both low coverage and poor performance;
nearly every indicator of performance is on average
three times worse than in OECD countries. And
with an urban population growth rate of 6 percent,

demand for infrastructure will be growing rapidly.
The socialist economies in transition, by contrast,
enjoy high coverage and relatively good technical
performance. The main challenge in these countries
is to reorient supply to meet the changing pattern of
demand brought about by economic restructuring.
Middle-income reforming economies have rela-
tively high infrastructure coverage but weaker per-
formance, especially in maintenance. Improving ef-
ficiency is their highest priority, in order to provide
the service necessary to restart growth. High-
growth economies have comparatively good cover-
age and performance. For them the challenge is to
meet rapidly expanding needs for infrastructure of
all types to sustain their 7 percent average annual
growth in output and to service the needs of urban
populations growing by 4 percent a year.

WHAT IS POsSIBLE? The bounds of the possible are
drawn by each country’s capacity to implement re-
forms, as defined by three characteristics. First is the
country’s managerial and technical capacity. Pro-
viding infrastructure is a technically complex activ-
ity requiring engineers and other professionals, as
well as managers who understand the need to meet
consumer demands. Second is the enabling en-
vironment for beneficial private sector involve-
ment—both attracting investment and channeling
it productively. The commitment and integrity of

Table 6.2 Country infrastructure coverage and performance

Low- Middle-income High-
income Transition reforming growth OECD

Indicator economies economies economies economies economies
Coverage of infrastructure
Main lines per thousand persons 3 95 73 122 475
Households with access to

safe water (percent) 47 95 76 86 99
Households with electricity (percent) 21 85 62 61 98
Performance of infrastructure
Diesel locomotives unavailable (percent) 55 27 36 26 16
Unaccounted-for water (percent) 35 28 37 39 13
Paved roads not in good condition

(percent) 59 50 63 46 15
Power system losses (percent) 2 14 17 13 7
Basic indicators
GNP per capita, 1991 (U.S. dollars) 293 2,042 1,941 3,145 20,535
GNP per capita average annual growth

rate, 1980-91 (percent) 0.2 1 0.6 5 2
Population average annual growth rate,

1980-91 (percent)
Urban 6 1 3 4 1
Total 3 0.3 2 2 0.5

Source: Appendix table A.1; WDI tables 1, 25, 31, 32.

112



government and the strength of the country’s un-
derlying institutions determine the enabling envi-
ronment. Stability of the macroeconomic and sec-
toral policy climate is critical for attracting long-term
investments, as are supporting institutions and
structures such as well-functioning judicial and fi-
nancial systems. The capacity of regulation and
institutions to promote the public interest (as dis-
cussed in Chapters 3 and 4) is an integral compo-
nent of a climate for private involvement. Third is
the private sector’s capacity and will to assemble
the resources needed to supply services in the con-
struction, financing, and operation of infrastructure.
In low-income countries, all three dimensions of
capacity—technical capability, the enabling envi-
ronment, and private sector interest—are typically
low. But large countries in this group, such as India,
have a greater depth of technical capacity and pri-
vate sector interest because of their size, a fact that
in some ways makes them distinct. In formerly so-
cialist economies in transition, technical capability is
high, but an enabling environment for market activ-
ity is just emerging (and private sector capacity is
newly developing). In middle-income reforming
countries, technical and managerial capabilities are
generally high, and the enabling environment is rea-
sonably well established. However, in many such
countries, low growth restricts private sector capac-
ity. High-growth countries—with generally strong
technical capacity, a favorable business climate, and
keen interest from the private sector—are poised to
take advantage of all institutional options.
Differences in country capacity affect the choice
of reform. Institutional arrangements differ in the
demands they make on government administrative
and regulatory resources, as well as in their degree
of dependence on private sector participation. As
discussed in Chapter 3, the choice between conces-
sions and privatization depends largely on whether
it is more desirable to regulate private sector in-
volvement through contractual arrangements or
through a regulatory agency. Where the economic
environment is uncertain or evolving (as in low-
income or transitional economies), it may be easier
to induce private sector entry through contracts—
both because agreements can be detailed in advance
and because ownership does not change. That
arrangement puts less private capital at risk. At-
tracting private investment for system expansion is
another matter. As discussed in Chapter 5, private
ownership or long-lived concessions are usually
needed to induce private investment. The adminis-
trative capacity necessary for contracts or for pri-
vate sector ownership depends on how much regu-

lation is required. Where free entry can be allowed
within a competitive environment, private sector in-
volvement would only require regulation to ensure
fair business practices and to protect health, safety,
and the environment, which are common to all
sectors.

The choices are not simple. Poor service provi-
sion by the public sector often suggests a need for
more private involvement. To the extent that poor
public sector performance occurs in natural monop-
oly activities, private involvement may not be desir-
able in the absence of adequate regulatory con-
trols—but if the public sector agencies lack the
capacity to administer regulation or, more funda-
mentally, if credible governance is lacking, a well-
regulated private sector alternative will not be pos-
sible. If the choice must be between highly
imperfect options, countries must weigh the alter-
native of a minimally regulated private monopolist
that can expand service and achieve reasonable op-
erational efficiency against the alternative of a pub-
lic monopolist that delivers inadequate service at
high cost to the public treasury. To minimize risks to
public welfare in the case of concessions and priva-
tizations, public scrutiny and transparency are im-
portant to avoid the granting of “sweetheart” deals
that can quickly sour the taste for private involve-
ment. The introduction of competition is in many
cases the most important step in creating conditions
for greater efficiency by both private and public op-
erators, and the performance of the public sector en-
terprises that remain can be further improved
through such means as contracting out specific ser-
vices. In high-growth countries, public agencies
often perform quite well—and, while the capacity
for private involvement in these countries is greater,
the urgency for reform may be less.

The choice of institutional option can affect the
development of domestic capacity. Concessions or
management contracts can be used to obtain specific
expertise not available domestically. Thailand has
used foreign expertise in developing its irrigation,
railway, and airline capabilities; Cote d'Ivoire has
managed a transfer of skills from expatriate to local
staff in its water supply concession. Contracts and
contracting out can also contribute to the develop-
ment of a healthy domestic construction and con-
sulting industry and draw on the talents of former
public employees. With appropriate attention to
contract design and supervision, competence and
experience may often be achieved in the domestic
private sector even in the poorest countries. For ex-
ample, road maintenance is now done privately in a
large number of African countries.
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Sectoral agendas for reform

Although country characteristics are important, sec-
toral characteristics cast the deciding vote among
institutional options. The “marketability” of infra-
structure activities is determined by the following
characteristics: production technology that leads to
natural monopoly; the public nature of consump-
tion; constraints on cost recovery; distributional
concerns; and the importance of spillover effects.
Table 6.3 illustrates the differences, both within and
between sectors, in the marketability of infrastruc-
ture activities. Each activity is scored from 1 (least
marketable) to 3 (most marketable) according to the
five characteristics just specified (the darker the
shading, the more marketable the activity). For in-
stance, large networked facilities, such as transmis-
sion grids, primary irrigation channels, and
railbeds, allow very little competition, while activi-
ties such as urban waste collection and urban bus
service are potentially quite competitive. Some in-
frastructure goods, such as phone service or tertiary
irrigation, are entirely private in consumption while
others, including many roads, are public goods. The
last column of Table 6.3 gives an index of mar-
ketability potential (the simple average of the five
columns).

This exercise suggests that the potential for com-
mercialization and competition in infrastructure is
more widespread than is commonly supposed.
Some activities, such as long distance telecommuni-
cations, urban bus services, or solid waste collec-
tion, are adaptable to market provision once they
are unbundled from related activities. Other activi-
ties, such as urban piped water and power trans-
mission, are intrinsically monopolistic but provide
private goods amenable to commercial provision
and cost recovery. Rural roads are intrinsically pub-
lic infrastructure, being both monopolistic and a
public good with low potential for cost recovery.

The following sections relate the main options to
infrastructure sectors within three major groups—
telecommunications and energy, water and waste,
and transport. The options suggested are indicative
of what is most relevant, not narrowly prescriptive
of the only, or single best, approach in each country

type.
Telecommunications and energy

This infrastructure group covers utilities that pro-
duce services for which user fees are charged, typi-
cally based on direct measures of consumption, and
that generally use large-scale networks for distribu-
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tion. Most elements of these services are highly mar-
ketable and can be provided through approaches in-
volving competition within a market or competition
for the right to serve that market (Table 6.4). The
major exceptions have strong scale economies
(power transmission) or require specific sites and
have significant environmental effects (large-scale
hydroelectric generation).

TELECOMMUNICATIONS. The marketability of tele-
communication services is high, especially for long
distance and value-added services such as data
transmission. Falling transmission and switching
costs, technological innovations (such as wireless
services), and changing patterns of demand have
strongly boosted the competitive potential of the
telecommunications industry for most services, in-
cluding in many cases local telephony. Private pro-
vision is appropriate in countries that have the
capacity to provide the necessary regulatory frame-
work. Concessions with regulatory constraints em-
bodied in contracts are attractive alternatives in
countries where independent regulatory capacity is
unlikely to be effective.

Today, the challenge of meeting the large and ris-
ing demand can be met by moving toward a sector
structure that is plural and competitive, with a mix
of service providers—private and public—using
various technologies and offering services tailored
to different user needs. New entry is the single most
powerful tool for encouraging telecommunications
development because monopolies rarely meet all
demands. Licensing multiple providers is the best
way to accelerate the investment needed to create a
broadly based national network. Additional service
providers also increase user choice, lower costs, and
bring capital and management skills into the sector.
Market liberalization, like privatization, puts pres-
sure on existing service providers to be more effi-
cient and more responsive to consumers.

The transition from state-owned monopoly to
multiple operators requires new attention to regula-
tion. Preventing the dominant operator from abus-
ing its market power (by restricting output and un-
derpricing competitive services) requires proper
accounting and disclosure requirements, perfor-
mance targets, and incentive-based price controls.
Experience shows that new service suppliers will
not be able to interconnect with the incumbent oper-
ator on reasonable terms without regulatory aid.
Service providers, both public and private, should
operate at arm’s length from the government and be
subject to commercial discipline and to oversight by
an independent regulator.









elements of natural monopoly and must be regu-
lated when privatized.

Reform of the dominant entities that will remain
in many countries—especially in power transmis-
sion—should focus on creating financial and man-
agerial autonomy and on promoting commercial
behavior. Doing so will often require private partici-
pation in ownership—through joint ventures or di-
vestiture—and private management or concession
contracts, although private companies involved in
power transmission are best kept separate from pri-
vate companies involved in power generation. Insti-
tutional change is needed to provide incentives for
suppliers to seek economic tariffs, which are neces-
sary to promote the self-financing of investment,
conservation of energy, and more efficient use of ex-
isting capacity. Tariffs must also incorporate any en-
vironmental charges paid by power companies, in
line with the principle that the polluter pays for any
environmental costs it imposes on others.

Gas. Natural gas could potentially be competi-
tively supplied in many countries. Often, natural
gas production is vertically integrated with petro-
leum production that is under public ownership.
Unbundling is required to permit competitive pro-
duction under concessions, contracts, or private
ownership. The main regulatory issue is to ensure
competitive access of producers to the transmission
pipeline. That assurance can be handled by a regula-
tory body or through contract terms in leases or
concessions. Competition from substitute fuels
(when realistically priced) can provide sufficient
market discipline to obviate the need to regulate gas
prices. Private (foreign) investment has consider-
able potential to meet investment needs for gas pro-
duction and distribution, provided that noncom-
mercial risks related to the heavy foreign exchange
requirement of projects can be reduced.

Water and waste

Activities involving water and waste all have strong
environmental links that make them less marketable
than telecommunications or energy, and their local
nature makes some activities natural candidates for
community provision (Table 6.5). User fees are com-
mon in these sectors, although they rarely cover the
full costs of service.

WATER SUPPLY AND SEWERAGE. Urban piped
water and sewerage at the municipal or metropoli-
tan level should be provided by enterprises run on
commercial principles. Professional management

accountable to users and having clear incentives for
providing high-quality, reliable services and effi-
cient asset management is also desirable. The re-
sponsibilityof government in such situations is, at
minimum, to ensure commercial operation, which
can be achieved through delegation to a private
company via a management, lease, or concession
contract. Public oversight is necessary to ensure ac-
cess for low-income users and to protect public
health and environmental quality. In countries with
modest technical capacity, concessions can success-
fully draw on international expertise. Pricing water
to reflect the full financial, environmental, and eco-
nomic costs of supply is essential for generating
funds to expand service and for promoting efficient
use.

SANITATION. Low-income countries should con-
sider a two-pronged approach to developing sanita-
tion. First, contracting schemes, such as concessions,
can apply commercial management to sanitation fa-
cilities in urban areas. Second, in poorer urban and
rural communities which are unlikely to be con-
nected to the formal supply systems in the foresee-
able future, intermediate technology can be adapted
to match users’ service requirements and their will-
ingness to pay. These lower-cost tertiary systems
(facilities directly serving end-users, described in
Chapter 4) can be chosen, financed, and operated by
the community with technical assistance. The trunk
infrastructure to which the tertiary systems connect
and the associated treatment facilities remain the di-
rect responsibility—in planning, financing, and op-
eration—of the sector utilities concerned.

IRRIGATION AND DRAINAGE. The policy agenda for
irrigation works also varies according to the charac-
teristics and scale of the systems involved, but it is
much the same across country groups. The opera-
tion of trunk and feeder facilities can increasingly be
handled by financially autonomous entities, while
the ownership and operation of tertiary systems
may be best devolved to user associations or coop-
eratives. This solution improves both maintenance
and the collection of water charges—two perennial
problems in many irrigation systems.

User associations for operation and maintenance
of small-scale irrigation schemes and tertiary canal
networks have proved successful in countries as di-
verse as Argentina, Nepal, the Philippines, and Sri
Lanka. Colombia, Indonesia, and Mexico have suc-
cessfully transferred responsibility for operations
and maintenance to farmers, even for larger-scale
state-owned schemes. Careful preparation has been
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permit them to drop uneconomic lines. An exception
to rail service deregulation should be made for cap-
tive shippers without access to alternative modes.

Vertical separation of track and facilities from rail
services—with the latter operated under contract by
entities other than the owners of the rail infrastruc-
ture—is a strategy being considered or adopted in
some countries, including Argentina, Chile, Cote
d’Ivoire, and Mexico. Such separation requires well-
defined access rules and agreements for investment
and maintenance and may not be workable in coun-
tries with modest institutional capacity.

The countries in transition are already beginning
to tailor their stocks of railway assets to serve the fu-
ture needs of a restructured (and geographically
redirected) industrial sector. These countries also
need to increase freight tariffs to cover costs and to
improve the energy efficiency of their locomotive
fleet.

URBAN TRANSPORT. Urban transport services can
be supplied by private operators or under conces-
sions. Provision of bus and taxi transport in urban
areas is an activity in which entry and exit are rela-
tively simple, and competition can flourish across
all country groups. In addition to regulation to ad-
dress safety and environmental concerns, some con-
trol over route structure and the allocation of bus
services to specific routes may be appropriate. Gen-
eral restrictions on entry or fares are usually unnec-
essary. Urban rail services lend themselves to leases,
concessions, and contracts for service provision.

A comprehensive urban transport strategy re-
quires that all available modes be examined, includ-
ing subways or other rapid transit, private cars, and
nonmotorized transport (which may call for pedes-
trian sidewalks and bicycle lanes). Strategic choices
about the relative roles of personal vehicle transport
and public transport require a full assessment of
costs and benefits, including economic, financial,
and environmental impacts and effects on land use.
Traffic management policies have high priority be-
cause better-moving traffic provides major benefits
in terms of efficiency, safety, and the reduction of en-
vironmental pollution. These policies require en-
forcement capacity in order to be effective. Eco-
nomic pricing of fuels and urban land (especially
parking space) and management of demand
through the pricing of road access to urban areas are
policies with increasing relevance to countries with
growing urban congestion.

Roaps. The key issue for policy concerning
roads is to develop institutions that will manage
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and maintain them adequately and that have suffi-
cient funding to do so. This is of particular impor-
tance for network components for which it is diffi-
cult to charge users—that is, the vast majority of the
national, rural, and urban networks that do not lend
themselves to provision through toll roads. Reform-
ing the management of these roads involves assign-
ing clear responsibility for operation and mainte-
nance to appropriate authorities. It also means
designing a system of economic road-user charges
(ideally, including the axle-load-based costs in-
flicted by different users), instituting a financing
scheme that links users” payments to maintenance
expenditure (in order to create accountability of
road agencies to users), and introducing a mecha-
nism for users to influence expenditures on road
maintenance. The recently restructured road author-
ities of Sierra Leone and Tanzania provide good
models. Both include representatives of users (such
as chambers of commerce, automobile associations,
haulers, and other citizens’ groups) as well as engi-
neers and government officials.

As discussed in Chapter 2, periodic road mainte-
nance (for which performance standards can be
more easily defined and monitored than for routine
maintenance) is increasingly executed more effi-
ciently by the private sector under contract than by
public employees. Rural agricultural feeder roads
can be maintained in part by local organizations and
communities. The most successful experiences com-
bine local control of maintenance with some gov-
ernment funding or provision of materials. In low-
income countries, attention should be directed to
promoting cost-effective labor-based approaches for
road maintenance, and to construction. Privately fi-
nanced toll roads can be developed for certain road
links, particularly major intercity links where traffic
flows are high.

PORTS AND AIRPORTS. Ports and air transport raise
many of the same policy issues—and opportuni-
ties—as railways. Although competitive provision
of facilities (port infrastructure and airport runways
and gates) is not economically efficient (because it
involves large fixed costs that are sunk), equipping
and operating such facilities is a contestable activity.
Leases and concessions are appropriate options for
operating ports and airports. The competitive provi-
sion of berths within ports is also feasible.

When ports and airports are subject to competi-
tion from other traffic modes or from neighboring
facilities, prices for port and airport services can be
deregulated. To ensure the high-quality, reliable ser-
vice required for international trade, it is equally im-



portant that institutional activities such as customs
clearance and international communications at the
ports should facilitate, not obstruct, the movement
of goods.

Payoffs from reform

Implementing reform will not be easy. As discussed
in Chapter 2, improving productivity will often re-
quire firms to shrink workforces. Creating commer-
cial enterprises will also mean that prices will rise
in many sectors, especially in power and water sup-
ply—increases often resisted by the powerful
middle-class constituencies that benefit most from
subsidies. But in many countries, dissatisfaction
with existing services is so strong that initially un-
popular measures may become palatable if they are
accompanied by effective efforts to improve ser-
vices. This provides astute leaders with an opportu-
nity to bring about reform. Experience shows that
success requires both a strong commitment from
government and carefully designed implementation
strategies to reduce the costs of reform.

Donors can play a role beyond financing invest-
ments in infrastructure by assisting countries to
strengthen their institutional capacity for undertak-
ing sustainable reform and sectoral development.
Building institutional capacity involves formulating
appropriate policies and putting in place mecha-
nisms for their implementation, creating enforce-
able legal and regulatory frameworks, and strength-
ening human resources—including management
expertise in the private sector and administrative
skills in the public sector. Enhancing institutional
capacity in all of these dimensions implies creating
a positive enabling environment for the efficient, re-
sponsive delivery of infrastructure services.

External assistance programs can enhance coun-
tries’ institutional capacity by making relevant
knowledge available; by supplementing policy ad-
vice with well-designed programs of technical coop-
eration and training; and by providing financial as-
sistance for investment and reform. On the first
point, donors can help to identify the needs and pri-
orities for reform through sectoral analysis and re-
search and by disseminating knowledge of best
practice across countries. They can also sponsor sys-
tematic data collection and analysis of information
about sector performance, both to improve policy-
making within countries and to promote learning
from the successes and failures of others. Second,
external assistance can provide training and techni-
cal cooperation in support of the efforts of develop-
ing countries to design and implement reforms and

to manage infrastructure services. Third, external
assistance programs can provide financial resources
to support countries’ sectoral reforms and to pro-
mote sustainable development—for example, by
giving greater priority to maintenance and rehabili-
tation, and by ensuring that the effective demand of
beneficiaries and concerns of other stakeholders are
assessed early in project identification. Such actions
of institution building will take longer to design and
implement, and will be less predictable in outcome,
than traditional development assistance, but they
are essential to foster needed improvements in in-
frastructure sectors.

Although countries can acquire the necessary
knowledge, skills, and financial resources for reform
from outside, the commitment to reform must be
homegrown. But the payoffs are potentially large,
making the commitment well worthwhile.

Reform will lead to gains from three sources: re-
duction in subsidies, technical gains to suppliers,
and gains to users. Although the gains will obvi-
ously differ from country to country, it is possible to
develop rough estimates of the payoffs from re-
forms under the first two headings. Table 6.7 gives
estimates of the fiscal burden of service provision—
costs not recovered from users. Even though (con-
servative) estimates can be made for only three sec-
tors (power, water, and railways), the total is $123
billion annually—representing nearly 10 percent of
total government revenues in developing countries.
For some countries, the losses reach remarkable pro-
portions. Before reform, the subsidy to the Argen-
tine railway alone reached 9 percent of the total
public sector budget, or 1 percent of GDP. Although
elimination of underpricing would not produce a
direct resource saving to the economy (as the costs
would be covered by users), the fiscal relief would
be enormous.

The second source of gains is the annual savings
to service providers from improving technical effi-

Table 6.7 Fiscal burden of underpriced

infrastructure
(billions of ULS. dollars)

Savings from

Sector better pricing Source

Power 90 Underpricing

Water 13 Underpricing

5 Illegal connections
Railways 15 Underpriced passenger
service
Total 123

Source: Ingram and Fay 1994.
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Table 6.8 Savings from increased efficiency
(billions of U.S. dollars)

Sector Savings Source of inefficiency

Roads 15 Annual investment requirements
created by improper maintenance

Power 30 Transmission, distribution, and
generation losses

Water 4 Leakage

Railways 6 Excess fuel use, overstaffing, and

locomotive unavailability

Total 55
Source: Ingram and Fay 1994.

ciency. The savings that could be achieved by rais-
ing the efficiency of operation from current levels to
attainable best-practice levels are estimated at
roughly $55 billion (Table 6.8). These represent pure
resource savings to the economy. Although the esti-
mates cover only certain sectors and only some of
the technical losses in those sectors, the efficiency
costs are equivalent to 1 percent of developing
countries” GDP and are more than twice the annual
development assistance flows for infrastructure.
One-quarter of the $200 billion annual investment in
infrastructure by developing countries could be
generated just from feasible technical savings. Not
only low-income countries stand to benefit. Al-
though access to infrastructure increases as incomes
rise, infrastructure efficiency is not closely related to
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income, and therefore virtually all countries have
the potential to make significant gains.

Passing up such gains translates directly into
human costs because it means limiting progress in
reaching the 1 billion people who still lack safe
drinking water and the nearly 2 billion who lack ac-
cess to electricity and adequate sanitation facilities.
At current costs of roughly $150 per person for
water systems, the redirection over three years of
just the annual quantifiable technical losses of $55
billion would mean that the 1 billion people without
safe drinking water could be served.

Thus, although impossible to quantify globally,
the most important potential payoffs almost cer-
tainly go beyond limiting financial losses and im-
proving technical efficiency and would result in
gains both in economic progress and for the poor.
Better services improve productivity and well-being
throughout an economy. Increasing the reliability of
power and telecommunications will save businesses
lost output and redundant investments. Better-
maintained roads will lower the costs of vehicle op-
eration. Improved rural infrastructure can raise the
incomes of the rural poor from farm and nonfarm
activities. Better water and sanitation are critical to
the poor, who spend time and money compensating
for inadequate infrastructure. All of these improve-
ments will contribute to raising living standards—
by increasing wages in more productive businesses,
lowering prices through more efficient transport,
and enhancing the quality of life for individuals.
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Chapter 1

This chapter draws on a wide range of both pub-
lished and unpublished sources, including World
Bank project and sector documents, as well as aca-
demic literature. The value-added data in Table 1.1
were derived from official national accounts as
maintained by the World Bank. The discussion of
the importance of infrastructure in an economy
draws from Bennathan and Johnson 1987, Galenson
1989, Japan 1984, and U.S. Department of Com-
merce 1984.

The section on estimating the productivity of in-
frastructure investments makes reference to cross-
national studies, including Canning and Fay 1993
and Easterly and Rebelo 1993. Box 1.1 was drafted
by Marianne Fay. For Box 1.1, the studies showing
that causation between infrastructure provision and
economic growth runs in both directions are Duffy-
Deno and Eberts 1991 and Holtz-Eakin 1988. Stud-
ies that found no noticeable impact of infrastructure



on growth once more sophisticated econometric
methods were used include Holtz-Eakin 1992; those
that found their positive results not to be very much
affected are Bregman and Marom 1993, Duffy-Deno
and Eberts 1991, Mera 1973, and Uchimura and Gao
1993. A review of the literature on infrastructure’s
impact on costs of production is in Aschauer 1993.
The trucking study is Keeler and Ying 1988. Other
useful studies on the economic impacts: of infra-
structure include Argimoén and others 1993; Ford
and Poret 1991; Hulten and Schwab 1991 and 1993;
Munnell 1990; and Uribe 1993.

The discussion of the effects of rural infrastruc-
ture draws from Ahmed and Hossain 1990 and
Binswanger, Khandker, and Rosenzweig 1989. The
discussion on the value and composition of infra-
structure stocks is based on World Bank data and on
Summers and Heston 1991. The section on returns
to World Bank projects draws from Galenson 1993,
Galenson and Thompson forthcoming, Garn 1987,
Kaufmann 1991, and Sanghvi, Vernstrom, and
Besant-Jones 1989. The Brookings Institution’s re-
search study is Kresge and Roberts 1971. Table 1.2
was obtained from the World Bank Operations Eval-
uation Department database.

The discussion of infrastructure’s various eco-
nomic impacts is based on Doyen 1993, IMF 1993b,
Kessides 1993a, Mody and Wang 1994, Mody and
Yilmaz 1994, Peters 1990 and 1992, Rebelo 1992,
Wheeler and Mody 1992, and World Bank 1992a.
Box 1.2 was drafted by Thawat Watanatada. The
section on infrastructure in Central and Eastern Eu-
ropean countries draws from various World Bank
sector studies, including Bennathan and Thompson
1992 and Blackshaw and Thompson 1993.

Box 1.3 was drafted by Marianne Fay using
Hicks 1991, Meyers 1986, IMF 1993b, World Bank
1993a, and data on public sector deficits from East-
erly, Rodriguez, and Schmidt-Hebbel forthcoming.

The discussion of poverty in India draws upon
Lanjouw and Stern 1993 and National Housing
Bank of India 1992. Box 1.4 is based on Epstein 1962
and 1973 and Lanjouw and Stern 1993. The discus-
sion of infrastructure’s effects on the urban poor
draws from Kranton 1991. Caroline O. N. Moser
contributed information on Ecuador from research
work in progress. The civil works programs men-
tioned are discussed in Dreze and Sen 1989. The sec-
tion on environmental linkages draws from the
Ruitenbeek background paper, Rabinovitch and
Leitmann 1993, USAID 1991, and World Bank 1992c,
as well as World Bank sector work on Thailand.

References to the historical development of infra-
structure and the private sector’s role draw from the

background papers by Eichengreen; Jacobson and
Tarr; and Kirwan. The concept of contestability is
elaborated in Baumol, Panzar, and Willig 1988, and
its relevance to infrastructure is further developed
in Baumol and Lee 1991.

The section on the achievements in coverage of
infrastructure is based on the data presented in the
appendix and in the World Bank’s economic and
social database. OECD 1993 provides a review of
infrastructure performance issues in OECD coun-
tries.

The section on operational inefficiency draws
from Galenson 1989, Gyamfi, Gutierrez, and Yepes
1992, Howe and Dixon 1993, World Bank 1991b and
1993h, the World Bank power sector database, and
Yepes 1990.

Guy Le Moigne provided information on irriga-
tion efficiency. John Nebiker provided data for the
discussion of procurement issues, and relevant in-
puts were also provided by Jean-Jacques Raoul and
Francesco Sarno.

The section on maintenance draws from Gyamfi,
Gutierrez, and Yepes 1992, Heggie forthcoming,
Mason and Thriscutt 1991, Postel 1993, World Bank
1988, and the Basu background paper. The reference
to Cameroon was provided by John Schwartz. The
World Bank railway database and power sector
database were also used.

Details of financial inefficiency were obtained
from Besant-Jones 1990b, Galenson and Thompson
forthcoming, Heggie and Quick 1990, World Bank
1993h, and Gyamfi, Gutierrez, and Yepes 1992.

On the unresponsiveness to user demand,
sources include Besant-Jones 1993, Singh and others
1993, and World Bank Water Demand Research
Team 1993. Box 1.5 is based on Bell and others forth-
coming, Humplick, Kudat, and Madanat 1993,
Madanat and Humplick 1993, and Sethi forthcom-
ing; Kavita Sethi wrote an early draft of the box. Box
1.6 derives from Lee and Anas 1992 and from Lee,
Anas, and Verma 1993. Data on telephone fault rates
and waiting time for connection are from the Inter-
national Telecommunication Union 1994.

The section on service to the poor draws on Bha-
tia 1992, CAmara and Banister 1993, and World Bank
sector work on Brazil. The example of transport de-
mand assessment in Tanzania was provided by
Steven K. Miller.

The section on environmental impacts is based
on many environmental studies and assessments
produced inside and outside the World Bank. Addi-
tional material included Bartone and Bernstein 1992
and Bartone and others 1994. Box 1.7 was drafted by
Peter Whitford.
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The section on new opportunities draws from
many academic studies and other sources both pub-
lished and unpublished. References to digitalization
in Brazil are from Hobday 1990. Albert Wright and
John Courtney provided information on alternative
technologies for sanitation. Riverson and Carapetis
1991 and Colin Relf provided examples of improve-
ments in nonmotorized transport.

Valuable suggestions on the drafting of this chap-
ter were provided by, among others, Jean Baneth,
William Easterly, Harvey A. Garn, and Gregory Sta-
ple. Inputs to the sections on environmental links
were provided by Carl Bartone and Josef Leitmann,
and additional comments on this subject came from
Carter Brandon, Maureen Cropper, Alfred Duda,
and Rogier van den Brink. Others who provided
very helpful comments on earlier drafts include
Marc Juhel, Guy Le Moigne, Hervé Plusquellec, and
Yan Wang.

Chapter 2

The data on cross-sectoral comparisons in this chap-
ter are from the World Bank database on adjustment
lending conditionality and implementation (ALCID)
for structural and sectoral adjustment loans. Most
examples and anecdotes are from appraisal reports,
completion reports, and other evaluations of pro-
jects managed by the Bank over approximately the
last twenty years. The recent Bank study of opera-
tions and maintenance in Latin America by Gyamfi,
Gutierrez, and Yepes 1992 provided invaluable in-
formation on the quality, quantity, and nature of
government involvement in infrastructure, particu-
larly for roads, power, and water.

The quantification of the gains from privatization
in Chile’s power sector is discussed in Galal and
others forthcoming. Box 2.1 draws on a 1992 inter-
nal evaluation of the Bank’s experience over the last
twenty years in the water and sanitation sector. Box
2.2 was drafted by Stefan Alber. Table 2.1 was com-
piled from detailed data extracted from ALCID. The
examples on Brazil, Ghana, and Indonesia, includ-
ing Box 2.3, are from internal World Bank docu-
ments. Jan Heggie suggested the discussion of New
Zealand and the roads corporations. The data on the
large water utility in East Asia are from the World
Bank’s own 1992 assessment of its experience in the
sector. The example on the gains from changes in
road construction technology in Rwanda is from
Martens 1990. The overall discussion of the section
on corporatization and performance agreements
draws on Cissé forthcoming, Galal and others forth-
coming, Nellis 1988, and Shirley and Nellis 1991.
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Trivedi 1990 provided useful details on the develop-
ing country experience with performance agree-
ments, and Debande 1993 and the Debande and
Drumaux background paper supplied detailed in-
sights on the European experience with perfor-
mance agreements.

Many of the conceptual insights in the discussion
of the roles of incentives in the organization of gov-
ernments were inspired by Laffont and Tirole 1993
and Milgrom and Roberts 1992. Box 2.4 and the dis-
cussion on Korea throughout the chapter draw on
material in Cissé forthcoming, Shirley and Nellis
1991, and Trivedi 1990.

The information on Brazil’s highway depart-
ments draws on internal Bank documents and addi-
tional data provided by Jacques Cellier. The data on
Mexico’s Federal Electricity Commission were pro-
vided by its staff. The discussion of management
contracts benefited from the ongoing work by Mazi
Minovi, Hafeez Shaikh, Thelma Triche, and specific
suggestions by John Nellis and Louis Thompson.
Electricité de France, Philippe Durand, and World
Bank 1993h are the sources for Box 2.5. Box 2.6 on
AGETIPs draws on Péan 1993. The examples on
subcontracting are from Galenson and Thompson
forthcoming, Miguel and Condron 1991, and Yepes
1992. The data for Figure 2.1 on Togo are from inter-
nal Bank documents.

The survey of cost recovery and pricing issues
has benefited from the discussion in Bahl and Linn
1992, Julius and Alicbusan 1989, and from ongoing
work by Carlos Veles on Brazil and by Zmarak Shal-
izi on the road sector.

Many of the examples on the consequences of
failing to minimize costs are from Gyamfi, Gutier-
rez, and Yepes 1992; from Bhatia and Falkenmark
1993 for the Asian, Haitian, and Mauritanian exam-
ples; and from Yepes 1992 for the Latin American
examples. The willingness-to-pay study for Espirito
Santo comes from internal World Bank documents.
Heggie forthcoming provided data on road-user
charges in Tanzania. Newbery and others 1988 is the
source for the data on Tunisia. Box 2.7 is based on
work by John Besant-Jones. Box 2.8 reflects exten-
sive comments from World Bank staff in the Trans-
portation, Water, and Urban Development depart-
ment and from infrastructure staff in the Africa
department. Useful background information was
found in Altaf, Jamal, and Whittington 1992, Hau
1990, Johansen 1989a and 1989b, and Whittington
and others 1990.

Finally, the following contain additional material
complementary to the chapter. Bouttes and Haag
1992 discuss the economics of networks in infra-



structure and explain the importance of infrastruc-
ture in the context of European integration; Leféevre
1989 provides a wider discussion applicable to
OECD countries, focusing on transport. Caillaud
and Quinet 1991 and 1992 propose a useful method-
ology to assess the effectiveness of incentives in the
design of various types of contracts between the
French government and bus operators. Mougeot
and Naegellen 1992 extend some of this discussion
to more general public procurement policies.
Pestieau and Tulkens 1992 survey the determinants
of public enterprise performance. Seabright 1993
provides important insights on public provision of
infrastructure services in South Asia. Tirole 1992
presents a more general theory of the internal orga-
nization of government and provides explanations
for some of the issues raised in this chapter. Useful
material illustrating the benefits of appropriate tech-
nology choices can be found in Edmonds and de
Veen 1992, Gaude and Miller 1992, Guichaoua 1987,
and von Braun, Teklu, and Webb 1992. Information
on labor redundancy was obtained from Svejnar
and Terrell 1991.

Overall the chapter benefited from detailed com-
ments, suggestions, and inputs from Yao Badjo,
John Blaxall, José Carbajo, Jacques Cellier, Nichola
Cissé, Pierre Guislain, Timothy Hau, John Nellis,
Zmarak Shalizi, Sudhir Shetty, Vinaya Swaroop,
Louis Thompson, Kazuko Uchimura, Joris Van Der
Ven, and Carlos Velez, within the World Bank, and
from Jacques Crémer (Institut d’Economie Indus-
trielle, Toulouse), Mathias Dewatripont and Richard
Schlirf (Université Libre de Bruxelles), Paul Sea-
bright (Cambridge University), and Barrie Stevens
(OECD).

Chapter 3

This chapter draws on academic sources, back-
ground papers, journal publications, World Bank
and International Finance Corporation documents,
personal communications and comments, and ex-
pert consultations both within and outside the
World Bank.

Sectoral unbundling in the electric power sector
is discussed in Bernstein 1988 (Chile), Littlechild
1992 (U.K.), and Tenenbaum, Lock, and Barker 1992.
For railways see Moyer and Thompson 1992 and
Nilsson 1993; for telecommunications see Bruce,
Harrell, and Kovacs 1993.

The unintended consequences of regulation
when substitute services are available are described
in Viscusi, Vernon, and Harrington 1992 for the
United States and in the Kwong background paper
for Hong Kong.

The prescription for allowing all new entry and
easing barriers to exit was stated by Baumol, Pan-
zar, and Willig 1988. The example of competition in
cellular telephone provision is from the Interna-
tional Finance Corporation background paper. Bau-
mol and Lee 1991 noted the desirability of allowing
large manufacturers to sell their excess generating
capacity. Triche, Mejia, and Idelovitch 1993 pro-
vided the examples of concessions in Buenos Aires
and Caracas.

The case for competition for the market is articu-
lated most forcefully by Demsetz 1968. Williamson
1976 cautioned that the franchisee (winner of the
competition) has incentives to neglect maintenance
of assets toward the end of the contract period.
Kiihn, Seabright, and Smith 1992 review research on
competition.

Gains from privatization are documented by
Galal and others forthcoming and Vickers and Yar-
row 1988. Informative case studies and reviews of
experience with privatization and competition are
in Alexander and Corti 1993, Baumol and Sidak
1994, Fukui 1992, Im, Jalali, and Saghir 1993, Rama-
murti and Vernon 1991, Roland and Verdier 1993,
and Takano 1992. Links between reform, privatiza-
tion, and investment are described in Besant-Jones
1990a, Churchill 1993, and Helm and Thompson
1991.

The discussion of interconnection financing
draws on the background note by Mitchell, on Bau-
mol and Sidak 1994, and on personal communica-
tion from Henry Ergas and Dan Craun-Selka.

Much literature exists on the different instru-
ments of price and profit regulation. Recent sum-
maries of the underlying theory and experience can
be found in Braeutigam and Panzar 1993, Liston
1993, and the background paper by Sappington.
Willig and Baumol 1987 discuss how competition
can be used as a guide for regulation. The theory of
yardstick competition is discussed by Shleifer 1985,
the Chilean power example is from Covarrubias
and Maia 1993, the Chilean telecom example is from
Galal 1994, and the French example is from Lorrain
1992. Reviews of experience with regulation and
regulatory reform are in Bennathan, Escobar, and
Panagakos 1989, Carbajo 1993, Churchill 1992, Cor-
dukes 1990, Guasch and Spiller 1993, and Vogel
1986.

For methods of involving consumers in regula-
tion in industrialized countries see Triche 1993 and,
in a developing country context, Paul 1993. On self-
regulation by the industry, see Gwilliam 1993 for the
case of urban transport. Regulation of quality is dis-
cussed in Rovizzi and Thompson 1992.
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Box 3.1 is based on Moyer and Thompson 1992
and the Stewart-Smith background paper. Box 3.2
and Box table 3.2 are based on Viscusi, Vernon, and
Harrington 1992 and Winston 1993. Box 3.3 is by
Ashoka Mody. The source for Box 3.4 is Triche 1990.
Box 3.5 is based on personal communication with
Alain Locussol. Box 3.6 was drafted by Robert Tay-
lor. Material for Box 3.7 was gathered from the In-
ternational Finance Corporation background paper.
The source for Box 3.8 is the Naidu and Lee back-
ground paper. The material for Box 3.9 was gath-
ered from Hill and Abdala 1993, and that for Box
3.10 is from Levy and Spiller 1993. The source for
Box 3.11 is Paul 1993.

In addition, many individuals contributed valu-
able comments to this draft, including, among oth-
ers, Veronique Bishop, Robert Bruce, Michael Ein-
horn, Ray Hartman, David Haug, Hugh Landzke,
Subodh Mathur, Barbara Opper, David Sappington,
Mark Schankerman, Richard Scurfield, Mark Segal,
Claude Sorel, Martin Stewart-Smith, and Thelma
Triche.

Chapter 4

This chapter draws heavily on numerous internal
World Bank reports. Useful discussions and com-
ments were received from many people both within
and outside the World Bank, including Carter Bran-
don, Michael Cernea, David Coady, Maureen Crop-
per, Lionel Demery, Jean Dreze, Stephen Howes,
William Jack, Valerie Kozel, Jean Lanjouw, Hervé
Plusquellec, David Steers, Lyn Squire, Nicholas
Stern, Elaine Sun, and Vinaya Swaroop.

In addition, the Canadian International Develop-
ment Administration, the International Forum for
Rural Transport and Development, the International
Labour Organisation, the Netherlands Ministry of
Overseas Cooperation, UNICEEF, and Water Aid
(UK.) provided useful written material and perti-
nent advice.

The section on decentralization draws on a data-
base compiled by Frannie Humplick and discussed
in Humplick 1992. Data on the evolution of decen-
tralization are based on IMF statistics, and the dis-
cussion draws on background papers by Bird;
Crémer, Estache, and Seabright; and Estache and
Sinha. The section also benefited from recent infor-
mation on decentralization from the European Eco-
nomic Commission, provided to the team by Horst
Reichenbach. Other sources for the section are
World Bank internal documents and Briscoe 1992,
Campbell 1991 and 1992, Dillinger 1993, Narayan
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forthcoming, and Silverman 1992. Comments from
Tim Campbell, Rui Coutinho, Bob Ebel, Jim Hicks,
Maureen Lewis, Julio Linares, Rémy Prud’homme,
David Sewell, Anwar Shah, Sudhir Shetty, Andrea
Silverman, Jerry Silverman, Kazuko Uchimura, and
Yoshine Uchimura, of the World Bank, together
with the comments of Richard Bird (University of
Toronto), Jacques Crémer (University of Toulouse),
and George Zodrow (Rice University) on earlier
drafts, significantly improved the text. Useful re-
lated work included Afonso 1989, Castells 1988,
Derycke and Gilbert 1988, Kirwan 1989, Kitchen
1993, Ostrom, Schroeder, and Wynne 1993,
Prud’homme 1992, Rondinelli 1991, and Wunsch
1990, 1991a, and 1991b.

The section on participation draws heavily on
Narayan forthcoming and on World Bank docu-
ments, including Bhatnagar and Williams 1992 and
a recent survey by Gerson 1993. Analytical work
was based on a database compiled by Deepa Na-
rayan, who also provided comments. In addition,
the section benefited from written communication
from Allain Ballereau. Messrs. Kroh and Pichke of
the German development agencies Gesellschaft fiir
Technische Zusammenarbeit (GTZ) and Kreditan-
stalt fiir Wiederaufbau (KfW), respectively, pro-
vided important background material on their
agencies’ experience, as did Miiller-Glodde 1991.

Much of the material on budget allocations drew
from World Bank public expenditure reviews of var-
ious countries as well as from other internal docu-
ments. The background papers by Asako; Naidu
and Lee; Reinfeld; Swaroop; and Uzawa provided
useful material, as did Lacey 1989. Qian and Xu
1993 provided evidence on township and rural en-
terprises in China. Anand 1983 supplied an analysis
of poverty in Malaysia during the 1970s.

Aside from internal documents, the section on
subsidies drew on a study of five Latin American
countries by Petrei 1987 and on material made avail-
able to the team by Gaurav Datt, Richard Jolly and
colleagues at UNICEE, and Carlos Veles.

The section on externalities draws on World
Bank internal documents and on Bakalian and Ja-
gannathan 1991, Bernstein 1993, Blackshaw 1992,
and Whittington and others 1992. Piotr Wilczynski's
information on Poland, Vaandrager’s background
paper on the Netherlands’ transport sector, and the
Ruitenbeek background paper on the environment
were also useful.

The final section on planning draws material not
only from World Bank internal documents, but also
from Bartone and Rodriguez 1993, Besant-Jones



1993, Dréze and Stern 1987, Goldstein 1993, Jack
1993, Little and Mirrlees 1990, the Meier and Mu-
nasinghe background paper, Redwood 1993, Rui-
tenbeek and Cartier 1993, Squire 1990, and the
Ruitenbeek background paper.

Box 4.1 is based on material provided by Andrea
Silverman. Box 4.2 was provided by Vijay Jagan-
nathan and Albert Wright. Box 4.3 was partially
drafted by John Riverson (on Ethiopia) and draws
on material from Aitken, Cromwell, and Wishart
1991 (on Nepal). Box 4.4 is based on the Naidu and
Lee background paper. The Ruitenbeek background
paper is the source for Box 4.5. Box 4.6 draws on
Bryceson and Howe 1993, Pankaj 1991, and von
Braun 1988. lan Heggie, John Roome, and Joel
Maweni provided material for Box 4.7. Box 4.8
draws on internal reports of the World Bank’s Oper-
ations and Evaluations Department, the Operations
Policy Department, and a review of the Bank’s pro-
ject portfolio. Box 4.9 is taken from the Meier and
Munasinghe background paper. Finally, Box 4.10 is
based on internal World Bank reports.

Chapter 5

This chapter draws on academic sources; back-
ground papers; journal publications; documents
from the IFC, the IMF, the OECD, the U.S. govern-
ment, and the World Bank; personal communica-
tions and comments; and expert consultations both
within and outside the World Bank.

The discussion of the theory that governments
might be able to raise financing more cheaply than
private investors—but that these gains also need to
be balanced against greater efficiency of provision
under private ownership—is from Kay 1993. Lane
1992 is the source for the fact that governments face
a rising cost of finance and also potential liquidity
problems if excessive debt is accumulated. The dis-
cussion of tying of aid is based on OECD 1992 and
other documents of the Development Assistance
Committee of the OECD, as well as on comments
from Fabio Ballerin.

Projections of infrastructure investments in Asia
are from CS First Boston 1993. The IFC background
paper is the source for estimates of IFC’s infrastruc-
ture lending. General descriptions of trends in pri-
vate international capital flows, and especially the
shift in foreign direct investments toward service
provision, are described in World Bank 1993i and
IMF 1993a.

General principles of project financing may be
found in Nevitt 1989. Discussions of case studies of

risk sharing in project finance are in IFC 1993 and
Pyle 1994. Material on new projects is taken from
various issues of the trade journals Public Works Fi-
nancing and Latin Finance. Information on private
transport projects is based on Goémez-Ibafiez and
Meyer 1993. Coverage of country risk, and espe-
cially the role of export credit agencies in insuring
against such risks, is described in the Zhu back-
ground paper.

Banks for municipal infrastructure in developing
countries are described in Davey 1988 as well as in
personal communications from Sergio Contreras
and Myrna Alexander. The case study on FEC in
Morocco is from Linares 1993. The financing of con-
tractors is discussed in Kirmani 1988. Description of
the new infrastructure funds was provided through
personal communications by Per Ljung (Pakistan)
and Krishna Challa (Jamaica).

The links between privatization and capital-
market development are described in a background
note prepared by Joyita Mukherjee. Municipal bond
markets are discussed in U.S. Municipal Securities
Rulemaking Board 1993, Shilling 1992, and U.S. Se-
curities and Exchange Commission 1993. Mesa-
Lago 1991 and Vittas and Skully 1991 describe the
evolution of contractual savings institutions in de-
veloping countries.

The source for Box 5.1 and Box 5.8 is Ashoka
Mody. The material for Box 5.2 and for Box 5.4 is
from the International Finance Corporation back-
ground paper. Box 5.3 is from the Eichengreen back-
ground paper. The sources for Box 5.5 are Miceli
1991 and Williams 1993. Oks 1993 is the resource for
Box 5.6. The material for Box 5.7 is from USAID
1993. The source for Box 5.9 is Garzon 1992. Figure
5.6 was compiled by Ashoka Mody.

Valuable contributions to this chapter came from
many sources, including Myrna Alexander, Mark
Augenblick, Anand Chandavarkar, Stijn Claessens,
Asli Demirguc-Kunt, David Haug, John Giraudo,
George Kappaz, Sunita Kikeri, Timothy Lane, Ken-
neth Lay, Julio Linares, Laurie Mahon, Subodh
Mathur, Barbara Opper, Robert Palacios, Thomas
Pyle, William Reinhardt, Jean-Frangois Rischard,
Hari Sankaran, Anita Schwarz, Mark Segal, Claude
Sorel, James Stein, Martin Stewart-Smith, Jane
Walker, Al Watkins, and Ning Zhu.

Chapter 6
This chapter draws upon the analysis presented in

earlier chapters and the bibliographic references
used therein. Additional references are noted here.
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Table 6.1 was derived from antecedents provided in
Coyaud 1988 and Kessides 1993b. Box 6.1 on the
conditions for good performance of each institu-
tional option and the related discussion draw on
Dia 1993, Lorrain 1992, and Martinand 1993, and
comments by Colin Relf. Helpful comments and
suggestions on this discussion were provided by,
among others, Abhay Deshpande and Thelma
Triche.

For the section on sectoral priorities, sources in-
cluded Bartone 1991a and 1991b, Bartone and others
1994, Cointreau-Levine 1994, World Bank 1992c,
World Bank 1993g, and Wellenius and others 1992.
People who contributed to the specific sector agen-
das include Carl Bartone and Joe Leitmann (solid
waste); John Briscoe (water supply); Anthony
Churchill (power); Eric Daffern (gas); John Flora,
Jeffrey Gutman, Kenneth Gwilliam, Ian Heggie,
Zmarak Shalizi, Antti Talvitie, and Louis Thompson
(transport); Nikola Holcer, Timothy Nulty, Peter
Smith, and Gregory Staples (telecommunications);
and Guy Le Moigne and David Steeds (irrigation);

The estimates of gains from increasing efficiency
and correcting mispricing are from the Ingram and
Fay background paper, except for those for the
power sector. Energy inefficiency, transmission, and
distribution losses for the power sector were based
on estimates from World Bank 1993c, as were the es-
timated gains from correcting mispricing in the sec-
tor. Additional material was provided by Dennis
Anderson and Edwin Moore.
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Country

ranking Population Infant Total
Country in tables census mortality fertility
Cameroon 49 19872 1991 1991
Canada 120 1991 1992 1991
Central African Republic 25 1988 1975 1959
Chad 11 1993 1964 1964
Chile 85 1992 1991 1991
China 28 1990 1992 1992
Colombia 67 19852 1990 1990
Congo 56 1984 1974 1974
Costa Rica 79 1984 1991 1991
Cote d’'Ivoire 43 1988 1979 1988
Czech Republic 83 1991 1991 1991
Denmark 129 19812 1992 1992
Dominican Republic 58 1981 1991 1991
Ecuador 59 1990 1989 1989
Egypt, Arab Rep. 36 1986% 1988 1992
El Salvador 62 1992 1988 1988
Estonia 91 1989 1991 1991
Ethiopia® 2 1984 o 1988
Finland 122 1990 1991 1992
France 124 1990 1992 1992
Gabon 101 1980 1960-61 1960-61
Georgia 51 1989 1991 1991
Germany® 126 1991 1992 1992
Ghana 27 19842 1988 1988
Greece 107 1991 1992 1992
Guatemala 55 19812 1987 1987
Guinea 30 1983 1954-55 1954-55
Guinea-Bissau 12 19792 o 1950
Honduras 34 1988 1987-88 1987-88
tHong Kong 114 1991 1992 1992
Hungary 97 1990 1992 1992
India 18 1991 1992 1992
Indonesia 37 1990 1991 1991
Iran, Islamic Rep. 81 1991 1991 1991
Ireland 110 1991 1991 1992
tIsrael 112 19832 1992 1991
Italy 118 1991 1992 1992
Jamaica 68 1991 1989 1990
Japan 131 1990 1992 1992
Jordan 60 19792 1990-91 1990-91
Kazakhstan 71 1989 1991 1991
Kenya 19 1989 1989 1993
Korea, Rep. 106 1990 1992 1991
Kyrgyz Republic 50 1989 1991 1991
Lao PDR 14 19852 1988 1988
Latvia 77 1989 1990 1990
Lesotho 35 1986% 1991 1991
Lithuania 65 1989 1991 1991
Madagascar 13 1974-752 1992 1992
Malawi 9 1987 1992 1992
Malaysia 94 1991 1991 1984
Mali 20 1987 1987 1987
Mauritania 31 1988 1975 1987-88
Mauritius 90 1990 1992 1992
Mexico 99 1990 1987 1987
Moldova 64 1989 1991 1991
Mongolia 87 1989 1989 ..
Morocco 57 1982 1992 1992
Mozambique 1 19807 1980 1980
Myanmar 38 1983 1983 1983
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Country

ranking Population Infant Total
Country in tables census mortality fertility
Namibia 70 1991 1992 1992
Nepal 5 1991 1987 1987
Netherlands 119 19712 1992 1992
New Zealand 111 1991 1991 1991
Nicaragua 22 1971 1985 1985
Niger 16 1988 1992 1992
Nigeria 21 1991 1990 1990
Norway 128 1990 1991 1992
Oman 103 . 1989 1989
Pakistan 26 1981 1990-91 1990-91
Panama 82 1990 1985-87 1990
Papua New Guinea 53 1990 1980 1980
Paraguay 69 1992 1990 1990
Peru 54 1981 1991-92 1991-92
Philippines 46 1990 . 1988
Poland 76 1988 1991 1992
Portugal 108 1991 1992 1992
Puerto Rico 105 1990 1991 1991
Romania 61 1992 1990 1991
Russian Federation 84 1989 1992 1992
Rwanda 15 1991 1983 1992
Saudi Arabia 109 1992 1990 1990
Senegal 48 1988 1992-93 1992-93
Sierra Leone 4 19852 1971 1975
tSingapore 115 1990 1991 1991
Slovak Republic 78 1991 1991 1991
Slovenia 104 1991 1990 1990
Somalia 39 1987 1980 1980
South Africa 89 1991 1980 1981
Spain 113 1991 1992 1992
Sri Lanka 32 19812 1988 1989
Sudan 40 1983 1989-90 1989-90
Sweden 130 1990 1992 1992
Switzerland 132 1990 1991 1991
Syrian Arab Rep. 88 19812 1990 1981
Tajikistan 29 1989 1991 1991
Tanzania 3 1988 1991-92 1991-92
Thailand 75 1990 1989 1987
Togo 23 19812 1988 1988
Trinidad and Tobago 100 1990 1989 1989
Tunisia 72 19842 1988 1990
Turkey 80 1990 1988 1988
Turkmenistan 63 1989 1991 1991
Uganda 6 1991 1991 1991
Ukraine 73 1989 1991 1991
tUnited Arab Emirates 123 1985 1987 1987
United Kingdom 117 1991 1992 1992
United States 127 1990 1992 1992
Uruguay 98 19852 1990 1990
Uzbekistan 52 1989 1991 1991
Venezuela 95 1990 1989 1990
Yemen, Rep. 41 1986/88 1991-92 1991-92
Zambia 42 1990 1992 1992
Zimbabwe 33 1992 1988-89 1988-89

Note: Economies with sparse data or with populations of more than 30,000 and fewer than 1 million are included as part of the country groups in the
main tables but are shown in greater detail in Table 1a. For data comparability and coverage throughout the tables, see the technical notes.

a. Supplemented by more recent official demographic estimates.

b. In all tables data include Eritrea, unless otherwise stated.

c. In all tables data refer to the unified Germany, unless otherwise stated.
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Table 1a. Basic indicators for other economies

Population Area GNP per capita® Avg. aml Life expect. at M
{thousands) (thousands Dollars  Avg. ann. growth M birth (years) Female Total
mid-1992 of sq. km) 1992 (%), 1980-92 1970-80 1980-92 1992 1990 1990
1 Equatorial Guinea 437 28.00 330 .. .. .. 48 63 50
2 Guyana 806 215.00 330 -5.6 9.6 379 65 5 4
3 Sao Tomé and Principe 121 1.00 360 -3.0 4.0 23.0 68 .. 33
4 Gambia, The 989 11.00 370 -04 10.6 17.8 45 84 73
5 Maldives 229 0.30 500 6.8 .. .. 62 .. ..
6 Comoros 510 2.00 510 -1.3 .. 5.6 56 .. ..
7 Afghanistan 21,538 652.00 b .. .. e 43 86 71
8 Bosnia and Herzegovina 4,383 51.13 b 71 .. ..
9  Cambodia 9,054 181.00 b 51 78 65
10 Eritrea c 117.60 b .. .. 47 .. ..
11 Haiti 6,715 28.00 b -2.4 9.3 7.6 55 53 47
12 Liberia 2,371 98.00 b .. 9.2 .. 53 71 61
13 Viet Nam 69,306 332.00 b .. .. .. 67 16 12
14 Zaire 39,787 2,345.00 b -1.8 31.4 .. 52 39 28
15 Kiribati 75 1.00 700 .. 10.6 5.4 58 .. ..
16  Solomon Islands 335 29.00 710 33 8.4 12.1 62
17 Cape Verde 389 4.00 850 3.0 9.4 9.3 68
18  Western Samoa 162 3.00 940 .. .. 11.2 65
19 Swaziland 858 17.00 1,090 1.6 12.3 11.8 57
20 Vanuatu 156 12.00 1,210 .. . 53 63
21 Tonga 92 1.00 1,480 .. .. .. 68
22 St. Vincent and the Grenadines 109 0.39 1,990 5.0 13.8 49 71
23 Fiji 750 18.00 2,010 03 12.8 5.6 72
24 Belize 199 23.00 2,220 2.6 8.6 3.1 69
25 Grenada 91 0.34 2,310 L) .. .. 71
26 Dominica 72 1.00 2,520 4.6 16.8 5.7 72 .. ..
27 Angola 9,732 1,247.00 d .. .. . 46 72 58
28 Croatia 4,789 56.54 d 73 .. ..
29 Cuba 10,822 111.00 d 76 7 6
30 Djibouti 546 23.00 d .. .. 49 .. ..
31 lIraq 19,165 438.00 d 17.9 .. © 64 51 40
32 Korea, Dem. Rep. 22,620 121.00 d .. .. 71 .. ..
33 Lebanon 3,781 10.00 d 66 27 20
34 Macedonia, FYR 2,172 25.71 d 72 .. ..
35 Marshall Islands 50 0.18 d ..
36 Micronesia, Fed. Sts. 108 0.70 d .. 63
37 Northern Mariana Islands 47 048 d .. ..
38 Yugoslavia, Fed. Rep. 10,597 102.17 d . ..
39 St Lucia 155 1.00 2,920 .. . 70
40 St. Kitts and Nevis 42 0.36 3,990 5.7 .. 6.5 68 .. ..
41  Suriname 404 163.00 4,280 -3.6 11.8 9.0 69 5 5
42 Seychelles 69 0.28 5,460 32 16.9 33 71 .. ..
43  Antigua and Barbuda 66 0.44 5,980 5.0 .. 6.6 74
44 Barbados 259 0.43 6,540 1.0 13.5 5.1 75
45  American Samoa 39 0.20 e .. .. . ..
46  Aruba 67 0.19 e .. .. .. .. o ..
47 Bahrain 530 1.00 e -3.8 .. -0.3 70 31 23
48  French Guiana 129 90.00 e .. .. .. .. ..
49  Gibralar 32 0.01 e ..
50 Guadeloupe 400 2.00 3 74
51 Guam 139 0.55 e 72
52 Isle of Man 71 0.57 e .. .. .. .. ..
53 Libya 4,867 1,760.00 e 18.4 .. 63 50 36
54  Macao 374 0.02 e .. .. .. 73 .. ..
55 Malta 360 0.32 e 3.8 4.2 2.1 76
56 Martinique 366 1.00 e .. .. 76
57 Mayotte 97 0.37 e . .. ..
58 Netherlands Antilles 194 0.80 e .. .. 77
59 New Caledonia 175 19.00 e .. .. 70
60 Réunion 611 3.00 e .. .. 74
61 Cypmus 718 9.00 9,820 5.0 .. 5.4 77
62 Bahamas, The 262 14.00 12,070 1.0 6.4 5.9 72
63 Qatar 508 11.00 16,750 -11.2 .. .. 71
64 Iceland 261 103.00 23,880 1.5 35.1 27.7 78
65 Luxembourg 392 3.00 35,160 33 6.9 4.1 76
66 Andorra 61 045 f ..
67 Bermuda 62 0.05 f 84 ..
68 Brunei 273 6.00 f .. 74
69 Channel Islands 144 0.19 f 77
70  Faeroe Islands 48 0.40 f ..
71 French Polynesia 207 4.00 f 68
72 Greenland 58 342.00 f .. .. .. .. ..
73 Kuwait 1,410 18.00 f 21.9 .. 75 33 27
74 San Marino 23 0.06 f .. .. .. .. ..
75 VirginIslands (U.S.) 99 0.34 f 6.9 .. 75

a. See the technical note for Table 1. b. Estimated as low-income ($675 or less). c¢. Data for Eritrea, not yet disaggregated, are included in Ethiopia. d. Estimated
as lower-middle-income ($676-$2,695). e. Estimated as upper-middle-income ($2,696-$8,355). f. Estimated as high-income (38,356 or more).
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the country data available for a given year account
for at least two-thirds of the full group, as defined
by the 1987 benchmarks. As long as that criterion is
met, noncurrent reporters (and those not providing
ample history) are, for years with missing data, as-
sumed to behave like the sample of the group that
does provide estimates. Readers should keep in
mind that the purpose is to maintain an appropriate
relationship across topics, despite myriad problems
with country data, and that nothing meaningful can
be deduced about behavior at the country level by
working back from group indicators. In addition,
the weighting process may result in discrepancies
between summed subgroup figures and overall to-
tals. This is explained more fully in the introduction
to the World Tables.

Sources and methods

Data on external debt are compiled directly by the
World Bank on the basis of reports from its develop-
ing member countries through the Debtor Report-
ing System (DRS). Other data are drawn mainly
from the United Nations (U.N.) and its specialized
agencies, the International Monetary Fund (IMF),
and country reports to the World Bank. Bank staff
estimates are also used to improve currentness or
consistency. For most countries, national accounts
estimates are obtained from member governments
through World Bank economic missions. In some in-
stances these are adjusted by Bank staff to ensure
conformity with international definitions and con-
cepts, consistency, and currentness.

Growth rates

For ease of reference, only ratios and rates of growth
are usually shown; absolute values are generally
available from other World Bank publications, no-
tably the 1994 edition of the World Tables. Most
growth rates are calculated for two periods, 1970-80
and 198092, and are computed, unless otherwise
noted, by using the least-squares regression method.
Because this method takes into account all observa-
tions in a period, the resulting growth rates reflect
general trends that are not unduly influenced by ex-
ceptional values, particularly at the end points. To
exclude the effects of inflation, constant price eco-
nomic indicators are used in calculating growth
rates. Details of this methodology are given at the
beginning of the technical notes. Data in italics are
for years or periods other than those specified—up
to two years earlier for economic indicators and up
to three years on either side for social indicators,
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since the latter tend to be collected less regularly and
change less dramatically over short periods of time.
All growth rates shown are calculated from con-
stant price series and, unless otherwise noted, have
been computed using the least-squares method. The
least-squares growth rate, 7, is estimated by fitting a
least-squares linear regression trend line to the loga-
rithmic annual values of the variable in the relevant
period. More specifically, the regression equation
takes the form log X, = a + bt + e,, where this is
equivalent to the logarithmic transformation of the
compound growth rate equation, X, = X (1 + ). In
these equations, X is the variable, ¢ is time, and a =
log X, and b = log (1 + r) are the parameters to be es-
timated; e is the error term. If b* is the least-squares
estimate of b, then the average annual percentage
growth rate, 7, is obtained as [antilog (v)] -1 and is
multiplied by 100 to express it as a percentage.

Table 1. Basic indicators

For basic indicators for economies with sparse data
or with populations of fewer than 1 million, see
Table 1a.

Population numbers for mid-1992 are World Bank
estimates. These are usually projections from the
most recent population censuses or surveys; most
are from 1980-92 and, for a few countries, from the
1960s or 1970s. Note that refugees not permanently
settled in the country of asylum are generally con-
sidered to be part of the population of their country
of origin.

The data on area are from the Food and Agricul-
ture Organization (FAO). Area is the total surface
area, measured in square kilometers, comprising
land area and inland waters.

GNP per capita figures in U.S. dollars are calcu-
lated according to the World Bank Atlas method,
which is described below.

GNP per capita does not, by itself, constitute or
measure welfare or success in development. It does
not distinguish between the aims and ultimate uses
of a given product, nor does it say whether it merely
offsets some natural or other obstacle, or harms or
contributes to welfare. For example, GNP is higher
in colder countries, where people spend money on
heating and warm clothing, than in balmy climates,
where people are comfortable wearing light cloth-
ing in the open air.

More generally, GNP does not deal adequately
with environmental issues, particularly natural re-
source use. The World Bank has joined with others
to see how national accounts might provide insights
into these issues. “Satellite” accounts that delve into



practical and conceptual difficulties (such as assign-
ing a meaningful economic value to resources that
markets do not yet perceive as “scarce” and allocat-
ing costs that are essentially global within a frame-
work that is inherently national) have been included
in the 1993 revision of the U.N."s System of National
Accounts (SNA). This will provide a framework for
national accountants to consider environmental fac-
tors in estimating alternative measures of income.

GNP measures the total domestic and foreign
value added claimed by residents. It comprises GDP
(defined in the note for Table 2) plus net factor in-
come from abroad, which is the income residents re-
ceive from abroad for factor services (Iabor and cap-
ital) less similar payments made to nonresidents
who contributed to the domestic economy.

In estimating GNP per capita, the Bank recog-
nizes that perfect cross-country comparability of
GNP per capita estimates cannot be achieved. Be-
yond the classic, strictly intractable index number
problem, two obstacles stand in the way of adequate
comparability. One concerns the GNP and popula-
tion estimates themselves. There are differences in
national accounting and demographic reporting sys-
tems and in the coverage and reliability of underly-
ing statistical information among various countries.
The other obstacle relates to the use of official ex-
change rates for converting GNP data, expressed in
different national currencies, to a common denomi-
nation— conventionally the U.S. dollar—to com-
pare them across countries.

Recognizing that these shortcomings affect the
comparability of the GNP per capita estimates, the
World Bank has introduced several improvements
in the estimation procedures. Through its regular re-
view of member countries’ national accounts, the
Bank systematically evaluates the GNP estimates,
focusing on the coverage and concepts employed,
and, where appropriate, making adjustments to im-
prove comparability. As part of the review, Bank
staff estimates of GNP (and sometimes of popula-
tion) may be developed for the most recent period.

The World Bank also systematically assesses the
appropriateness of official exchange rates as conver-
sion factors. An alternative conversion factor is used
(and reported in the World Tables) when the official
exchange rate is judged to diverge by an exception-
ally large margin from the rate effectively applied to
foreign transactions. This applies to only a small
number of countries. For all other countries the
Bank calculates GNP per capita using the World
Bank Atlas method.

The Atlas conversion factor for any year is the av-
erage of a country’s exchange rate for that year and

its exchange rates for the two preceding years, after
adjusting them for differences in relative inflation
between the country and the United States. This
three-year average smooths fluctuations in prices
and exchange rates for each country. The resulting
GNP in U.S. dollars is divided by the midyear pop-
ulation for the latest of the three years to derive
GNP per capita.

Some fifty low- and middle-income economies
suffered declining real GNP per capita in constant
prices during the late 1980s and early 1990s. In addi-
tion, significant currency and terms of trade fluctua-
tions have affected relative income levels. For this
reason the levels and ranking of GNP per capita es-
timates, calculated by the Atlas method, have some-
times changed in ways not necessarily related to the
relative domestic growth performance of the
economies.

The following formulas describe the procedures
for computing the conversion factor for year t:

(CHP 1[ (P* by
e, . =g, |—/—
-2t 3 =2 P[,Z Piz

P, , P}

1\p /' ps
Pia' Pig

+e,_ + ¢,

and for calculating per capita GNP in U.S. dollars
for year t:

(YH=(Y,/N)+ efo;

where

Y, = current GNP (local currency) for year ¢

P, = GNP deflator for year ¢

e, = average annual exchange rate (local currency
to the U.S. dollar) for year ¢

N, = midyear population for year ¢

P§ = U.S. GNP deflator for year ¢

Because of problems associated with the avail-
ability of comparable data and the determination of
conversion factors, information on GNP per capita
is not shown for some economies.

The use of official exchange rates to convert na-
tional currency figures to U.S. dollars does not re-
flect the relative domestic purchasing powers of
currencies. The U. N. International Comparison Pro-
gramme (ICP) has developed measures of real GDP
on an internationally comparable scale, using pur-
chasing power of currencies (PPPs) instead of ex-
change rates as conversion factors. Table 30 shows
the most recent PPP-based GNP per capita esti-
mates. Information on the ICP has been published
in four studies and in a number of other reports. The
most recent study is Phase VI, for 1990, a part of
which has already been published by the Organiza-
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tion for Economic Cooperation and Development
(OECD).

The ICP figures reported in Table 30 are prelimi-
nary and may be revised. The United Nations and
its regional economic commissions, as well as other
international agencies, such as the European Com-
mission (EC), the OECD, and the World Bank, are
working to improve the methodology and to extend
annual purchasing power comparisons to all coun-
tries. However, exchange rates remain the only gen-
erally available means of converting GNP from na-
tional currencies to U.S. dollars.

Average annual rate of inflation is measured by the
growth rate of the GDP implicit deflator for each of
the periods shown. The GDP deflator is first calcu-
lated by dividing, for each year of the period, the
value of GDP at current values by the value of GDP
at constant values, both in national currency. The
least-squares method is then used to calculate the
growth rate of the GDP deflator for the period. This
measure of inflation, like any other, has limitations.
For some purposes, however, it is used as an indica-
tor of inflation because it is the most broadly based
measure, showing annual price movements for all
goods and services produced in an economy.

Life expectancy at birth indicates the number of
years a newborn infant would live if prevailing pat-
terns of mortality at the time of its birth were to stay
the same throughout its life. Figures are World Bank
estimates based on data from the UN. Population
Division, the UN. Statistical Office, and national
statistical offices.

Adult illiteracy is defined here as the proportion
of the population over the age of fifteen who cannot,
with understanding, read and write a short, simple
statement on their everyday life. This is only one of
three widely accepted definitions, and its applica-
tion is subject to qualifiers in a number of countries.
The data are from the illiteracy estimates and projec-
tions prepared in 1989 by the U.N. Educational, Sci-
entific, and Cultural Organization (UNESCO).

The summary measures for GNP per capita, life
expectancy, and adult illiteracy in this table are
weighted by population. Those for average annual
rates of inflation are weighted by the 1987 share of
country GDP valued in current U.S. dollars.

Tables 2 and 3. Growth and structure of
production

Most of the definitions used are those of the UN.’s
A System of National Accounts (SNA), Series F, No. 2,
Revision 3. Revision 4 of the SNA was completed
only in 1993, and it is likely that many countries will
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still be using the recommendations of Revision 3 for
the next few years. Estimates are obtained from na-
tional sources, sometimes reaching the World Bank
through other international agencies but more often
collected during World Bank staff missions.

World Bank staff review the quality of national
accounts data and in some instances, through mis-
sion work or technical assistance, help adjust na-
tional series. Because of the sometimes limited
capabilities of statistical offices and basic data prob-
lems, strict international comparability cannot be
achieved, especially in economic activities that are
difficult to measure, such as parallel market transac-
tions, the informal sector, or subsistence agriculture.

GDP measures the total output of goods and ser-
vices for final use produced by residents and non-
residents, regardless of the allocation to domestic
and foreign claims. It is calculated without making
deductions for depreciation of “manmade” assets or
depletion and degradation of natural resources. Al-
though the SNA envisages estimates of GDP by in-
dustrial origin to be at producer prices, many coun-
tries still report such details at factor cost.
International comparability of the estimates is af-
fected by differing country practices in valuation
systems for reporting value added by production
sectors. As a partial solution, GDP estimates are
shown at purchaser values if the components are on
this basis, and such instances are footnoted. How-
ever, for a few countries in Tables 2 and 3, GDP at
purchaser values has been replaced by GDP at fac-
tor cost.

The figures for GDP are U.S. dollar values con-
verted from domestic currencies using single-year
official exchange rates. For a few countries where
the official exchange rate does not reflect the rate ef-
fectively applied to actual foreign exchange transac-
tions, an alternative conversion factor is used (and
reported in the World Tables). Note that this table
does not use the three-year averaging technique ap-
plied to GNP per capita in Table 1.

Agriculture covers forestry, hunting, and fishing
as well as agriculture. In developing countries with
high levels of subsistence farming, much agricul-
tural production is either not exchanged or not ex-
changed for money. This increases the difficulty of
measuring the contribution of agriculture to GDP
and reduces the reliability and comparability of
such numbers.

Industry comprises value added in mining; manu-
facturing (also reported as a separate subgroup);
construction; and electricity, water, and gas. Value
added in all other branches of economic activity, in-
cluding imputed bank service charges, import du-



ties, and any statistical discrepancies noted by na-
tional compilers, are categorized as services, efc.

Partially rebased, chain-linked 1987 series in do-
mestic currencies, as explained at the beginning of
the technical notes, are used to compute the growth
rates in Table 2. The sectoral shares of GDP in Table
3 are based on current price series.

In calculating the summary measures for each in-
dicator in Table 2, partially rebased constant 1987
U.S. dollar values for each economy are calculated
for each year of the periods covered; the values are
aggregated across countries for each year; and the
least-squares procedure is used to compute the
growth rates. The average sectoral percentage
shares in Table 3 are computed from group aggre-
gates of sectoral GDP in current U.S. dollars.

Table 4. Agriculture and food

The basic data for value added in agriculture are from
the World Bank’s national accounts series at current
prices in national currencies. Value added in current
prices in national currencies is converted to U.S.
dollars by applying the single-year conversion pro-
cedure, as described in the technical note for Tables
2and 3.

The figures for the remainder of this table are
from the FAO. Cereal imports are measured in grain
equivalents and defined as comprising all cereals in
the Standard International Trade Classification (SITC),
Revision 2, Groups 041-046. Food aid in cereals covers
wheat and flour, bulgur, rice, coarse grains, and the
cereal component of blended foods. The figures are
not directly comparable because of reporting and
timing differences. Cereal imports are based on cal-
endar-year data reported by recipient countries, and
food aid in cereals is based on data for crop years re-
ported by donors and international organizations,
including the International Wheat Council and the
World Food Programme. Furthermore, food aid in-
formation from donors may not correspond to ac-
tual receipts by beneficiaries during a given period
because of delays in transportation and recording or
because aid is sometimes not reported to the FAO or
other relevant international organizations. Food aid
imports may also not show up in customs records.
The time reference for food aid is the crop year, July
to June.

Fertilizer consumption measures the plant nutri-
ents used in relation to arable land. Fertilizer prod-
ucts cover nitrogenous, potash, and phosphate fer-
tilizers (which include ground rock phosphate).
Arable land is defined as land under permanent
crops and under temporary crops (double-cropped

areas are counted once), temporary meadows for
mowing or for pasture, land under market or
kitchen gardens, and land temporarily fallow or
lying idle. The time reference for fertilizer consump-
tion is the crop year, July to June.

Average growth rate of food production per capita
has been computed from the index of food produc-
tion per capita. The index relates to the average an-
nual growth rate of food produced per capita in
1979-92 in relation to the average produced annu-
ally in 1979-81 (1979-81 = 100). The estimates are
derived by dividing the quantity of food production
by the total population. For the index, food is de-
fined as comprising nuts, pulses, fruits, cereals, veg-
etables, sugar cane, sugar beet, starchy roots, edible
oils, livestock, and livestock products. Quantities of
food production are measured net of annual feed,
seeds for use in agriculture, and food lost in pro-
cessing and distribution.

Fish products are measured by the level of daily
protein supply derived from the consumption of
fish in relation to total daily protein supply from all
food. This estimate indirectly highlights the relative
importance or weight of fish in total agriculture, es-
pecially since fish is not included in the index of
food production.

The summary measures for fertilizer consump-
tion are weighted by total arable land area; the sum-
mary measures for food production are weighted by
population.

Table 5. Commercial energy

The data on energy production and consumption
are primarily from International Energy Agency
(IEA) and UN. sources. They refer to commercial
forms of primary energy—petroleum (crude oil,
natural gas liquids, and oil from nonconventional
sources), natural gas, solid fuels (coal, lignite, and
other derived fuels), and primary electricity (nu-
clear, hydroelectric, geothermal, and other)—all
converted into oil equivalents. For converting nu-
clear electricity into oil equivalents, a notional ther-
mal efficiency of 33 percent is assumed; hydroelec-
tric power is represented at 100 percent efficiency.
Energy consumption refers to domestic primary
energy supply before transformation to other end-
use fuels (such as electricity and refined petroleum
product) and is calculated as indigenous production
plus imports and stock changes, rinus exports and
international marine bunkers. Energy consumption
also includes products for nonenergy uses, mainly
derived from petroleum. The use of firewood, dried
animal excrement, and other traditional fuels, al-
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though substantial in some developing countries, is
not taken into account because reliable and compre-
hensive data are not available.

Energy use is expressed as kilogram oil equiva-
lent per capita. The output indicator is the U.S. dol-
lar estimate of GDP produced per kilogram of oil
equivalent.

Energy imports refer to the dollar value of energy
imports—Section 3 in the SITC, Revision 1—and
are expressed as a percentage of earnings from mer-
chandise exports. Because data on energy imports
do not permit a distinction between petroleum im-
ports for fuel and those for use in the petrochemi-
cals industry, these percentages may overestimate
dependence on imported energy.

The summary measures of energy production
and consumption are computed by aggregating the
respective volumes for each of the years covered by
the periods and applying the least-squares growth
rate procedure. For energy consumption per capita,
population weights are used to compute summary
measures for the specified years.

The summary measures of energy imports as a
percentage of merchandise exports are computed
from group aggregates for energy imports and mer-
chandise exports in current dollars.

Table 6. Structure of manufacturing

The basic data for value added in manufacturing are
from the World Bank’s national accounts series at
current prices in national currencies. Value added in
current prices in national currencies is converted to
U.S. dollars by applying the single-year conversion
procedure, as described in the technical note for Ta-
bles 2 and 3.

The data for distribution of manufacturing value
added among industries are provided by the United
Nations Industrial Development Organization
(UNIDO), and distribution calculations are from na-
tional currencies in current prices.

The classification of manufacturing industries is
in accordance with the U.N. International Standard
Industrial Classification of All Economic Activities
(ISIC), Revision 2. Food, beverages, and tobacco com-
prise ISIC Division 31; textiles and clothing, Division
32; machinery and transport equipment, Major Groups
382-84; and chemicals, Major Groups 351 and 352.
Other comprises wood and related products (Divi-
sion 33), paper and related products (Division 34),
petroleum and related products (Major Groups
353-56), basic metals and mineral products (Divi-
sions 36 and 37), fabricated metal products and pro-
fessional goods (Major Groups 381 and 385), and
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other industries (Major Group 390). When data for
textiles, machinery, or chemicals are shown as not
available, they are also included in other.

Summary measures given for value added in
manufacturing are totals calculated by the aggrega-
tion method noted at the beginning of the technical
notes.

Table 7. Manufacturing earnings and output

Four indicators are shown: two relate to real earn-
ings per employee, one to labor’s share in total
value added generated, and one to labor productiv-
ity in the manufacturing sector. The indicators are
based on data from UNIDQO; the deflators are from
other sources, as explained below.

Earnings per employee are in constant prices and
are derived by deflating nominal earnings per em-
ployee by the country’s consumer price index (CPI).
The CPI is from the IMF’s International Financial
Statistics.

Total earnings as a percentage of value added are de-
rived by dividing total earnings of employees by
value added in current prices to show labor’s share
in income generated in the manufacturing sector.
Gross output per employee is in constant prices and is
presented as an index of overall labor productivity
in manufacturing, with 1980 as the base year. To de-
rive this indicator, UNIDO data on gross output per
employee in current prices are adjusted using im-
plicit deflators for value added in manufacturing or
in industry, taken from the World Bank’s national
accounts data files.

To improve cross-country comparability, UNIDO
has, where possible, standardized the coverage
of establishments to those with five or more
employees.

The concepts and definitions are in accordance
with the International Recommendations for Industrial
Statistics, published by the United Nations. Earn-
ings (wages and salaries) cover all remuneration to
employees paid by the employer during the year.
The payments include (a) all regular and overtime
cash payments and bonuses and cost of living al-
lowances; (b) wages and salaries paid during vaca-
tion and sick leave; (c) taxes and social insurance
contributions and the like, payable by the employ-
ees and deducted by the employer; and (d) pay-
ments in kind.

The term “employees” in this table combines two
categories defined by the United Nations: regular
employees and persons engaged. Together these
groups comprise regular employees, working pro-
prietors, active business partners, and unpaid fam-



ily workers; they exclude homeworkers. The data
refer to the average number of employees working
during the year.

“Value added” is defined as the current value of
gross output less the current cost of (a) materials,
fuels, and other supplies consumed; (b) contract and
commission work done by others; (c) repair and
maintenance work done by others; and (d) goods
shipped in the same condition as received.

The value of gross output is estimated on the
basis of either production or shipments. On the pro-
duction basis it consists of (a) the value of all prod-
ucts of the establishment; (b) the value of industrial
services rendered to others; (c) the value of goods
shipped in the same condition as received; (d) the
value of electricity sold; and (e) the net change in
the value of work-in-progress between the begin-
ning and the end of the reference period. In the case
of estimates compiled on a shipment basis, the net
change between the beginning and the end of the
reference period in the value of stocks of finished
goods is also included.

Tables 8 and 9. Growth of consumption and
investment; structure of demand

GDP is defined in the note for Tables 2 and 3, but
here it is in purchaser values.

General government consumption includes all cur-
rent expenditure for purchases of goods and ser-
vices by all levels of government. Capital expendi-
ture on national defense and security is regarded as
consumption expenditure.

Private consumption, etc. is the market value of all
goods and services, including durable products
(such as cars, washing machines, and home com-
puters) purchased or received as income in kind by
households and nonprofit institutions. It excludes
purchases of dwellings but includes imputed rent
for owner-occupied dwellings. In practice, it in-
cludes any statistical discrepancy in the use of re-
sources. At constant prices, it also includes the
rescaling deviation from partial rebasing, which is
explained at the beginning of the technical notes.

Gross domestic investment consists of outlays on
additions to the fixed assets of the economy plus net
changes in the level of inventories.

Gross domestic savings are calculated by deducting
total consumption from GDP

Exports of goods and nonfactor services represent the
value of all goods and nonfactor services provided
to the rest of the world; they include merchandise,
freight, insurance, travel, and other nonfactor ser-
vices. The value of factor services, such as invest-

ment income, interest, and labor income, is ex-
cluded. Current transfers are also excluded.

The resource balance is the difference between ex-
ports of goods and nonfactor services and imports
of goods and nonfactor services.

Partially rebased 1987 series in constant domestic
currency units are used to compute the indicators in
Table 8. Distribution of GDP in Table 9 is calculated
from national accounts series in current domestic
currency units.

The summary measures are calculated by the
method explained in the note for Tables 2 and 3.

Table 10. Central government expenditure

The data on central government finance in Tables 10
and 11 are from the IMF, Government Finance Statis-
tics Yearbook (1993), and IMF data files. The accounts
of each country are reported using the system of
common definitions and classifications found in
IME, A Manual on Government Finance Statistics
(1986).

For complete and authoritative explanations of
concepts, definitions, and data sources, see these
IMF sources. The commentary that follows is in-
tended mainly to place these data in the context of
the broad range of indicators reported in this edition.

The shares of total expenditure and current rev-
enue by category are calculated from series in na-
tional currencies. Because of differences in coverage
of available data, the individual components of cen-
tral government expenditure and current revenue
shown in these tables may not be strictly compara-
ble across all economies.

Moreover, inadequate statistical coverage of
state, provincial, and local governments dictates the
use of central government data; this may seriously
understate or distort the statistical portrayal of the
allocation of resources for various purposes, espe-
cially in countries where lower levels of govern-
ment have considerable autonomy and are respon-
sible for many economic and social services. In
addition, “central government” can mean either of
two accounting concepts: consolidated or bud-
getary. For most countries, central government fi-
nance data have been consolidated into one overall
account, but for others only the budgetary central
government accounts are available. Since budgetary
accounts do not always include all central govern-
ment units, the overall picture of central govern-
ment activities is usually incomplete. Countries re-
porting budgetary data are footnoted.

Consequently, the data presented, especially
those for education and health, are not comparable
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across countries. In many economies, private health
and education services are substantial; in others,
public services represent the major component of
total expenditure but may be financed by lower lev-
els of government. Caution should therefore be ex-
ercised in using the data for cross-country compar-
isons. Central government expenditure comprises
the expenditure by all government offices, depart-
ments, establishments, and other bodies that are
agencies or instruments of the central authority of a
country. It includes both current and capital (devel-
opment) expenditure.

Defense comprises all expenditure, whether by
defense or other departments, on the maintenance
of military forces, including the purchase of military
supplies and equipment, construction, recruiting,
and training. Also in this category are closely re-
lated items such as military aid programs. Defense
does not include expenditure on public order and
safety, which are classified separately.

Education comprises expenditure on the provi-
sion, management, inspection, and support of
preprimary, primary, and secondary schools; of uni-
versities and colleges; and of vocational, technical,
and other training institutions. Also included is ex-
penditure on the general administration and regula-
tion of the education system; on research into its ob-
jectives, organization, administration, and methods;
and on such subsidiary services as transport, school
meals, and school medical and dental services.

Health covers public expenditure on hospitals,
maternity and dental centers, and clinics with a
major medical component; on national health and
medical insurance schemes; and on family planning
and preventive care.

Housing, amenities, social security, and welfare cover
expenditure on housing (excluding interest subsi-
dies, which are usually classified with other) such as
income-related schemes; on provision and support
of housing and slum-clearance activities; on com-
munity development; and on sanitation services.
These categories also cover compensation for loss of
income to the sick and temporarily disabled; pay-
ments to the elderly, the permanently disabled, and
the unemployed; family, maternity, and child al-
lowances; and the cost of welfare services, such as
care of the aged, the disabled, and children. Many
expenditures relevant to environmental defense,
such as pollution abatement, water supply, sanitary
affairs, and refuse collection, are included indistin-
guishably in this category.

Economic services comprise expenditure associ-
ated with the regulation, support, and more efficient
operation of business; economic development; re-
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dress of regional imbalances; and creation of em-
ployment opportunities. Research, trade promotion,
geological surveys, and inspection and regulation of
particular industry groups are among the activities
included.

Other covers general public services, interest pay-
ments, and items not included elsewhere; for a few
economies it also includes amounts that could not
be allocated to other components (or adjustments
from accrual to cash accounts).

Total expenditure is more narrowly defined than
the measure of general government consumption
given in Tables 8 and 9 because it excludes con-
sumption expenditure by state and local govern-
ments. At the same time, central government expen-
diture is more broadly defined because it includes
government’s gross domestic investment and trans-
fer payments.

Overall surplus/deficit is defined as current and
capital revenue and official grants received, less
total expenditure and lending minus repayments.

Table 11. Central government current revenue

Information on data sources and comparability and
the definition of central government is given in the
first four paragraphs of the note for Table 10. Cur-
rent revenue by source is expressed as a percentage
of total current revenue, which is the sum of tax rev-
enue and nontax revenue and is calculated from na-
tional currencies.

Tnx revenue comprises compulsory, unrequited,
nonrepayable receipts for public purposes. It in-
cludes interest collected on tax arrears and penalties
collected on nonpayment or late payment of taxes
and is shown net of refunds and other corrective
transactions. Taxes on income, profit, and capital gains
are taxes levied on the actual or presumptive net in-
come of individuals, on the profits of enterprises,
and on capital gains, whether realized on land sales,
securities, or other assets. Intragovernmental pay-
ments are eliminated in consolidation. Social security
contributions include employers’” and employees’
social security contributions as well as those of self-
employed and unemployed persons. Taxes on goods
and services cover all domestic taxes including gen-
eral sales and turnover or value added taxes, selec-
tive excises on goods, selective taxes on services,
taxes on the use of goods or property, and profits of
fiscal monopolies. Taxes on international trade and
transactions include import duties, export duties,
profits of export or import monopolies, exchange
profits, and exchange taxes. Other taxes include em-
ployers’ payroll or labor taxes, taxes on property,



and taxes not allocable to other categories. They
may include negative values that are adjustments,
for instance, for taxes collected on behalf of state
and local governments and not allocable to individ-
ual tax categories.

Nontax revenue comprises receipts that are not a
compulsory nonrepayable payment for public pur-
poses, such as fines, administrative fees, or entre-
preneurial income from government ownership of
property. Proceeds of grants and borrowing, funds
arising from the repayment of previous lending by
governments, incurrence of liabilities, and proceeds
from the sale of capital assets are not included.

Table 12. Money and interest rates

The data on broadly defined money are based on the
IMF's International Financial Statistics (IFS). Broadly
defined money comprises most liabilities of a coun-
try’s monetary institutions to residents other than
the central government. For most countries, broadly
defined money is the sum of money (IFS line 34)
and quasi money (IFS line 35). Money comprises the
economy’s means of payment: currency outside
banks and demand deposits. Quasi money com-
prises time and savings deposits and similar bank
accounts that the issuer can exchange for money
with little if any delay or penalty. Where nonmone-
tary financial institutions are important issuers of
quasi-monetary liabilities, these are often included
in the measure of broadly defined money.

The growth rates for broadly defined money are
calculated from year-end figures, while the average
of the year-end figures for the specified year and the
previous year is used for the ratio of broadly de-
fined money to GDP.

The nominal interest rates of banks, also from IFS,
represent the rates paid by commercial or similar
banks to holders of their quasi-monetary liabilities
(deposit rate) and charged by the banks on loans to
prime customers (lending rate). The data are, how-
ever, of limited international comparability partly
because coverage and definitions vary.

Since interest rates (and growth rates for broadly
defined money) are expressed in nominal terms,
much of the variation among countries stems from
differences in inflation. For easy reference, the Table
1 indicator of recent inflation is repeated in this table.

Table 13. Growth of merchandise trade
The main data source for current trade values is the

UN. Commodity Trade (COMTRADE) data file,
supplemented by World Bank estimates. The statis-

tics on merchandise trade are based on countries’
customs returns.

Merchandise exports and imports, with some ex-
ceptions, cover international movements of goods
across customs borders; trade in services is not in-
cluded. Exports are valued f.o.b. (free on board) and
imports cif. (cost, insurance, and freight) unless
otherwise specified in the foregoing sources. These
values are in current U. S. dollars.

The growth rates of merchandise exports and im-
ports are based on constant price data, which are
obtained from export or import value data as de-
flated by the corresponding price index. The World
Bank uses its own price indexes, which are based on
international prices for primary commodities and
unit value indexes for manufactures. These price in-
dexes are country-specific and disaggregated by
broad commodity groups. This ensures consistency
between data for a group of countries and those for
individual countries. Such consistency will increase
as the World Bank continues to improve its trade
price indexes for an increasing number of countries.
These growth rates can differ from those derived
from national practices because national price in-
dexes may use different base years and weighting
procedures from those used by the World Bank.

The terms of trade, or the net barter terms of trade,
measure the relative movement of export prices
against that of import prices. Calculated as the ratio
of a country’s index of average export prices to its
average import price index, this indicator shows
changes over a base year in the level of export prices
as a percentage of import prices. The terms of trade
index numbers are shown for 1985 and 1992, where
1987 = 100. The price indexes are from the source
cited above for the growth rates of exports and
imports.

The summary measures for the growth rates are
calculated by aggregating the 1987 constant U.S.
dollar price series for each year and then applying
the least-squares growth rate procedure for the peri-
ods shown.

Tables 14 and 15. Structure of merchandise
imports and exports

The shares in these tables are derived from trade
values in current dollars reported in the UN. trade
data system, supplemented by World Bank esti-
mates.

Merchandise exports and impcrts are defined in
the technical note for Table 13.

The categorization of exports and imports fol-
lows the Standard International Trade Classification
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(SITC), Series M, No. 34, Revision 1. For some coun-
tries, data for certain commodity categories are un-
available and the full breakdown cannot be shown.

In Table 14, food commodities are those in SITC
Sections 0, 1, and 4 and Division 22 (food and live
animals, beverages and tobacco, animal and veg-
etable oils and fats, oilseeds, oil nuts and oil ker-
nels). Fuels are the commodities in SITC Section 3
(mineral fuels, and lubricants and related materi-
als). Other primary commodities comprise SITC Sec-
tion 2 (inedible crude materials, except fuels), less
Division 22 (oilseeds, oilnuts, and oil kernels) and
Division 68 (nonferrous metals). Machinery and
transport equipment are the commodities in SITC Sec-
tion 7. Other manufactures, calculated residually
from the total value of manufactured imports, rep-
resent SITC Sections 5 through 9, less Section 7 and
Division 68.

In Table 15, fuels, minerals, and metals are the com-
modities in SITC Section 3 (mineral fuels, and lubri-
cants and related materials), Divisions 27 and 28
(crude fertilizers and crude minerals, excluding
coal, petroleum and precious stones, and metallifer-
ous ores and metal scrap), and Division 68 (nonfer-
rous metals). Other primary commodities comprise
SITC Sections 0, 1, 2, and 4 (food and live animals,
beverages and tobacco, inedible crude materials, ex-
cept fuels, and animal and vegetable oils and fats),
less Divisions 27 and 28. Machinery and transport
equipment are the commodities in SITC Section 7.
Other manufactures represent SITC Sections 5
through 9, less Section 7 and Division 68. Textiles
and clothing, representing SITC Divisions 65 and 84
(textiles, yarns, fabrics, made-up articles, and re-
lated products and clothing), are a subgroup of
other manufactures.

The summary measures in Table 14 are weighted
by total merchandise imports of individual coun-
tries in current U.S. dollars and those in Table 15 by
total merchandise exports of individual countries in
current U.S. dollars. (See the technical note for Table
13.)

Table 16. OECD imports of manufactured goods

The data are from the United Nations and were re-
ported by high-income OECD economies—the
OECD members excluding Greece, Portugal, and
Turkey.

The table reports the value of imports of manufac-
tures of high-income OECD countries by the econ-
omy of origin and the composition of such imports
by major manufactured product groups. These data
are based on the UN. COMTRADE database—
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Revision 1 SITC for 1970 and Revision 2 SITC for
1992.

Manufactured imports of the predominant mar-
kets from individual economies are the best avail-
able proxy of the magnitude and composition of the
manufactured exports of developing economies to
all destinations taken together.

Manufactured goods are the commodities in the
SITC, Revision 1, Sections 5 through 9 (chemical and
related products, basic manufactures, manufactured
articles, machinery and transport equipment, and
other manufactured articles and goods not else-
where classified), excluding Division 68 (nonferrous
metals). This definition is somewhat broader than
the one used to define exporters of manufactures.

The major manufactured product groups re-
ported are defined as follows: textiles and clothing
(SITC Sections 65 and 84), chemicals (SITC Section 5),
electrical machinery and electronics (SITC Section 72),
transport equipment (SITC Section 73), and other, de-
fined as the residual. SITC Revision 1 data are used
for the year 1970, whereas the equivalent data in Re-
vision 2 are used for the year 1992.

Table 17. Balance of payments and reserves

The statistics for this table are mostly as reported by
the IMF but do include recent estimates by World
Bank staff and, in rare instances, the Bank’s own
coverage or classification adjustments to enhance
international comparability. Values in this table are
in U.S. dollars converted at current exchange rates.

The current account balance after official transfers is
the difference between (a) exports of goods and ser-
vices (factor and nonfactor), as well as inflows of
unrequited transfers (private and official) and (b)
imports of goods and services, as well as all unre-
quited transfers to the rest of the world.

The current account balance before official transfers is
the current account balance that treats net official
unrequited transfers as akin to official capital move-
ments. The difference between the two balance of
payments measures is essentially foreign aid in the
form of grants, technical assistance, and food aid,
which, for most developing countries, tends to
make current account deficits smaller than the fi-
nancing requirement.

Net workers” remittances cover payments and re-
ceipts of income by migrants who are employed or
expect to be employed for more than a year in their
new economy, where they are considered residents.
These remittances are classified as private unre-
quited transfers and are included in the balance of
payments current account balance, whereas those



derived from shorter-term stays are included in ser-
vices as labor income. The distinction accords with
internationally agreed guidelines, but many devel-
oping countries classify workers” remittances as a
factor income receipt (hence, a component of GNP).
The World Bank adheres to international guidelines
in defining GNP and therefore may differ from na-
tional practices.

Gross international reserves comprise holdings of
monetary gold, special drawing rights (SDRs), the
reserve position of members in the IMF, and hold-
ings of foreign exchange under the control of mone-
tary authorities. The data on holdings of interna-
tional reserves are from IMF data files. The gold
component of these reserves is valued throughout at
year-end (December 31) London prices: that is,
$37.37 an ounce in 1970 and $333.25 an ounce in
1992. Because of differences in the definition of in-
ternational reserves, in the valuation of gold, and in
reserve management practices, the levels of reserve
holdings published in national sources do not have
strictly comparable significance. The reserve levels
for 1970 and 1992 refer to the end of the year indi-
cated and are in current U.S. dollars at prevailing
exchange rates. Reserve holdings at the end of 1992,
months of import coverage, are also expressed in terms
of the number of months of imports of goods and
services they could pay for.

The summary measures are computed from
group aggregates for gross international reserves
and total imports of goods and services in current
dollars.

Table 18. Official development assistance from
OECD and OPEC members

Official development assistance (ODA) consists of net
disbursements of loans and grants made on conces-
sional financial terms by official agencies of the
members of the Development Assistance Commit-
tee (DAQ) of the Organization for Economic Coop-
eration and Development (OECD) and members of
the Organization of Petroleum Exporting Countries
(OPEC) to promote economic development and
welfare. Although this definition is meant to ex-
clude purely military assistance, the borderline is
sometimes blurred; the definition used by the coun-
try of origin usually prevails. ODA also includes the
value of technical cooperation and assistance. All
data shown are supplied by the OECD, and all U.S.
dollar values are converted at official exchange
rates.

Total net flows are net disbursements to develop-

ing countries and multilateral institutions. The dis-

bursements to multilateral institutions are now re-
ported for all DAC members on the basis of the date
of issue of notes; some DAC members previously
reported on the basis of the date of encashment.

The nominal values shown in the summary for
ODA from high-income OECD countries were con-
verted at 1987 prices using the dollar GDP deflator.
This deflator is based on price increases in OECD
countries (excluding Greece, Portugal, and Turkey)
measured in dollars. It takes into account the parity
changes between the dollar and national currencies.
For example, when the dollar depreciates, price
changes measured in national currencies have to be
adjusted upward by the amount of the depreciation
to obtain price changes in dollars.

The table, in addition to showing totals for
OPEC, shows totals for the Organization of Arab
Petroleum Exporting Countries (OAPEC). The
donor members of OAPEC are Algeria, Iraq,
Kuwait, Libya, Qatar, Saudi Arabia, and United
Arab Emirates. ODA data for OPEC and OAPEC
are also obtained from the OECD.

Table 19. Official development assistance: receipts

Net disbursements of ODA from all sources consist of
loans and grants made on concessional financial
terms by all bilateral official agencies and multilat-
eral sources to promote economic development and
welfare. They include the value of technical cooper-
ation and assistance. The disbursements shown in
this table are not strictly comparable with those
shown in Table 18 since the receipts are from all
sources; disbursements in Table 18 refer only to
those made by high-income members of the OECD
and members of OPEC. Net disbursements equal
gross disbursements less payments to the origina-
tors of aid for amortization of past aid receipts. Net
disbursements of ODA are shown per capita and as
a percentage of GNP.

The summary measures of per capita ODA are
computed from group aggregates for population
and for ODA. Summary measures for ODA as a per-
centage of GNP are computed from group totals for
ODA and for GNP in current U.S. dollars.

Table 20. Total external debt

The data on debt in this and successive tables are
from the World Bank Debtor Reporting System,
supplemented by World Bank estimates. The system
is concerned solely with developing economies and
does not collect data on external debt for other
groups of borrowers or from economies that are not
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members of the World Bank. The dollar figures on
debt shown in Tables 20 through 24 are in U.S. dol-
lars converted at official exchange rates.

The data on debt include private nonguaranteed
debt reported by thirty developing countries and
complete or partial estimates for an additional
twenty that do not report but for which this type of
debt is known to be significant.

Long-term debt has three components: public,
publicly guaranteed and private nonguaranteed
loans. Public loans are external obligations of public
debtors, including the national government, its
agencies, and autonomous public bodies. Publicly
guaranteed loans are external obligations of private
debtors that are guaranteed for repayment by a
public entity. These two categories are aggregated in
the tables. Private nonguaranteed loans are external
obligations of private debtors that are not guaran-
teed for repayment by a public entity.

Use of IMF credit denotes repurchase obligations
to the IMF for all uses of IMF resources, excluding
those resulting from drawings in the reserve
tranche. It is shown for the end of the year specified.
It comprises purchases outstanding under the credit
tranches, including enlarged access resources, and
all special facilities (the buffer stock, compensatory
financing, extended fund, and oil facilities), trust
fund loans, and operations under the enhanced
structural adjustment facilities. Use of IMF credit
outstanding at year-end (a stock) is converted to
U.S. dollars at the dollar-SDR exchange rate in effect
at year-end.

Short-term debt is debt with an original maturity
of one year or less. Available data permit no distinc-
tions between public and private nonguaranteed
short-term debt.

Total external debt is defined here as the sum of
public, publicly guaranteed, and private nonguar-
anteed long-term debt, use of IMF credit, and short-
term debt.

Total arrears on long-term debt outstanding and dis-
bursed (LDOD) denotes principal and interest due
but not paid.

Ratio of present value to nominal value is the dis-
counted value of the future debt service payments
divided by the face value of debt.

Table 21. Flow of public and private external
capital

Data on disbursements, repayment of principal
(amortization), and payment of interest are for pub-
lic, publicly guaranteed, and private nonguaranteed
long-term loans.

240

Disbursements are drawings on long-term loan
commitments during the year specified.

Repayments of principal are actual amount of prin-
cipal (amortization) paid in foreign currency, goods,
or services in the year specified.

Interest payments are actual amounts of interest
paid in foreign currency, goods, or services in the
year specified.

Table 22. Aggregate net resource flows and net
transfers

Total net flows on long-term debt are disbursements
less the repayment of principal on public, publicly
guaranteed, and private nonguaranteed long-term
debt. Official grants are transfers made by an official
agency in cash or in kind in respect of which no
legal debt is incurred by the recipient. Data on offi-
cial grants exclude grants for technical assistance.

Net foreign direct investment (FDI) in the reporting
economy is defined as investment that is made to ac-
quire a lasting interest (usually 10 percent of the vot-
ing stock) in an enterprise operating in a country
other than that of the investor (defined according to
residency), the investor’s purpose being an effective
voice in the management of the enterprise.

Portfolio equity flows is the sum of the country
funds (note that the sum of regional or income-
group flows does not add up to the total due to the
global funds), depository receipts (American or
global), and direct purchases of shares by foreign in-
vestors

Aggregate net resource flows are the sum of net
flows on long-term debt (excluding use of IMF
credit), plus official grants (excluding technical as-
sistance) and net foreign direct investment. Aggre-
gate net transfers are equal to aggregate net resource
flows minus interest payments on long-term loans
and remittance of all profits.

Table 23. Total external debt ratios

Net present value of total external debt as a percentage of
exports of goods and services is the discounted value of
future debt service to exports of goods and services.

The present value can be higher or lower than the
nominal value of debt. The determining factor for
the present value being above or below par are the
interest rates of loans and the discount rate used in
the present value calculation. A loan with an inter-
est rate higher than the discount rate yields a pre-
sent value that is larger than the nominal value of
debt: the opposite holds for loans with an interest
rate lower than the discount rate. Throughout this



table, goods and services include workers’ remit-
tances. For estimating net present value of total exter-
nal debt as a percentage of GNP, the debt figures are
converted into U.S. dollars from currencies of repay-
ment at end-of-year official exchange rates. GNP is
converted from national currencies to U.S. dollars
by applying the conversion procedure described in
the technical note for Tables 2 and 3.

Total debt service as a percentage of exports of goods
and services is the sum of principal repayments and
interest payments on total external debt (as defined
in the note for Table 20). It is one of several conven-
tional measures used to assess a country’s ability to
service debt.

Interest payments as a percentage of exports of goods
and services are actual payments made on total exter-
nal debt.

Concessional debt as a percentage of total external
debt conveys information about the borrower’s re-
ceipt of aid from official lenders at concessional
terms as defined by the DAC, that is, loans with an
original grant element of 25 percent or more.

Multilateral debt as a percentage of total external debt
conveys information about the borrower’s receipt of
aid from the World Bank, regional development
banks, and other multilateral and intergovernmen-
tal agencies. Excluded are loans from funds admin-
istered by an international organization on behalf of
a single donor government.

The summary measures are weighted by exports
of goods and services in current dollars and by GNP
in current dollars, respectively.

Table 24. Terms of external public borrowing

Commitments refer to the public and publidy guar-
anteed loans for which contracts were signed in the
year specified. They are reported in currencies of re-
payment and converted into U.S. dollars at average
annual official exchange rates.

Figures for interest rates, maturities, and grace peri-
ods are averages weighted by the amounts of the
loans. Interest is the major charge levied on a loan
and is usually computed on the amount of principal
drawn and outstanding. The maturity of a loan is
the interval between the agreement date, when a
loan agreement is signed or bonds are issued, and
the date of final repayment of principal. The grace
period is the interval between the agreement date
and the date of the first repayment of principal.

Public loans with variable interest rates, as a percent-
age of public debt refer to interest rates that float with
movements in a key market rate; for example, the
London interbank offered rate (LIBOR) or the U.S.

prime rate. This column shows the borrower’s ex-
posure to changes in international interest rates.

The summary measures in this table are
weighted by the amounts of the loans.

Table 25. Population and labor force

Population and labor force growth rates are expo-
nential period averages calculated from midyear
populations and total labor force estimates. (See the
Key for survey and census information.)

Population estimates for mid-1992 are made by
the World Bank from data provided by the U.N.
Population Division, the U.N. Statistical Office, and
country statistical offices. Estimates take into ac-
count the results of the latest population censuses,
which in some cases are neither recent nor accurate.
Note that refugees not permanently settled in the
country of asylum are generally considered to be
part of the population of their country of origin.

The projections of population for 2000, 2025, and
the year in which the population will eventually be-
come stationary (see definition below) are made for
each economy separately. Information on total pop-
ulation by age and sex, fertility, mortality, and inter-
national migration is projected on the basis of gener-
alized assumptions until the population becomes
stationary.

A stationary population is one in which age- and
sex-specific mortality rates have not changed over a
long period, during which fertility rates have re-
mained at replacement level; that is, the net repro-
duction rate (defined in the note for Table 26) equals
1. In such a population, the birth rate is constant and
equal to the death rate, the age structure is constant,
and the growth rate is zero.

Population projections are made by age cohort.
Mortality, fertility, and migration are projected sepa-
rately, and the results are applied iteratively to the
1990 base-year age structure. For the projection pe-
riod 1990 to 2005, the changes in mortality are coun-
try specific: increments in life expectancy and decre-
ments in infant mortality are based on previous
trends for each country. When female secondary
school enrollment is high, mortality is assumed to
decline more quickly. Infant mortality is projected
separately from adult mortality. Note that the pro-
jections incorporate the impact of acquired immune
deficiency syndrome (AIDS) on mortality.

Projected fertility rates are also based on previ-
ous trends. For countries in which fertility has
started to decline (termed “fertility transition”), this
trend is assumed to continue. It has been observed
that no country in which the population has a life
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expectancy of less than 50 years has experienced a
fertility transition; for these countries, fertility tran-
sition is delayed, and the average decline of the
group of countries in fertility transition is applied.
Countries with below-replacement fertility are as-
sumed to have constant total fertility rates until
2005 and to regain replacement level by 2030.

International migration rates are based on past
and present trends in migration flows and migra-
tion policy. Among the sources consulted are esti-
mates and projections made by national statistical
offices, international agencies, and research institu-
tions. Because of the uncertainty of future migration
trends, it is assumed in the projections that net mi-
gration rates will reach zero by 2025.

The estimates of the size of the stationary popu-
lation are very long-term projections. They are in-
cluded only to show the implications of recent fertil-
ity and mortality trends on the basis of generalized
assumptions. A fuller description of the methods
and assumptions used to calculate the estimates is
contained in World Population Projections, 1994-95
Edition (forthcoming).

Total labor force is the “economically active” popu-
lation; a restrictive concept that includes the armed
forces and the unemployed but excludes home-
makers and others unpaid caregivers. Labor force
numbers in several developing countries reflect a
significant underestimation of female participation
rates. Labor force growth rates are derived from In-
ternational Labour Organisation (ILO) data.

Table 26. Demography and fertility

The crude birth rate and crude death rate indicate, re-
spectively, the number of live births and deaths oc-
curring per thousand population in a year. They
come from the sources mentioned in the note to
Table 25. (See the Key for survey and census infor-
mation.)

The total fertility rate represents the number of
children that would be born to a woman if she were
to live to the end of her childbearing years and bear
children at each age in accordance with prevailing
age-specific fertility rates. The rates given are from
the sources mentioned in the note for Table 25. (See
the Key for survey and census information.)

Births to women under age 20 and over age 35 are
shown as a percentage of all births. These births are
often high risk because of the greater risk of compli-
cations during pregnancy and childbirth. Children
born to very young or to older women are also more
vulnerable.

The net reproduction rate (NRR), which measures
the number of daughters a newborn girl will bear
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during her lifetime (assuming fixed age-specific fer-
tility and mortality rates) reflects the extent to which
a cohort of newborn girls will reproduce them-
selves. An NRR of 1 indicates that fertility is at re-
placement level: at this rate women will bear, on av-
erage, only enough daughters to replace themselves
in the population.

Married women of childbearing age using contracep-
tion are women who are practicing, or whose hus-
bands are practicing, any form of contraception.
Contraceptive usage is generally measured for mar-
ried women age 15 to 49. A few countries use mea-
sures relating to other age groups, especially 15
to 44.

Data are mainly derived from demographic and
health surveys, contraceptive prevalence surveys,
and World Bank country data. For a few countries
for which no survey data are available and for sev-
eral African countries, program statistics are used.
Program statistics may understate contraceptive
prevalence because they do not measure use of
methods such as rhythm, withdrawal, or absti-
nence, or use of contraceptives not obtained
through the official family planning program. The
data refer to rates prevailing in a variety of years,
generally not more than three years before and one
year after the year specified in the table.

All summary measures are country data
weighted by each country’s share in the appropriate
population subgroup. Thus the crude birth (death)
rate is weighted by the number of births (deaths) in
each country, and the total fertility rate and births to
women under 20 and over 35 are weighted by the
relevant population subgroups.

Table 27. Health and nutrition

The estimates of population per physician and per
nursing person are derived from World Health Orga-
nization (WHO) data and are supplemented by data
obtained directly by the World Bank from national
sources. The data refer to a variety of years, gener-
ally no more than two years before the year speci-
fied. Nursing persons include auxiliary nurses, as
well as paraprofessional personnel such as tradi-
tional birth attendants. The inclusion of auxiliary
and paraprofessional personnel provides more real-
istic estimates of available nursing care. Because de-
finitions of doctors and nursing personnel vary—
and because the data shown are for a variety of
years—the data for these two indicators are not
strictly comparable across countries.

Low birthweight babies are children born weighing
less than 2,500 grams. Low birthweight is frequently
associated with maternal malnutrition. It tends to



raise the risk of infant mortality and to lead to poor
growth in infancy and childhood, thus increasing
the incidence of other forms of retarded develop-
ment. The figures are derived from both WHO and
UN. Children's Fund (UNICEF) sources and are
based on national data. The data are not strictly
comparable across countries because they are com-
piled from a combination of surveys and adminis-
trative records that may not have representative na-
tional coverage.

The infant mortality rate is the number of infants
who die before reaching one year of age, per thou-
sand live births in a given year. The data are from
the sources mentioned in the note to Table 25. (See
the Key for survey and census information.)

Prevalence of malnutrition measures the percent-
age of children under 5 with a deficiency or an ex-
cess of nutrients that interfere with their health and
genetic potential for growth. Methods of assessment
vary, but the most commonly used are the follow-
ing: less than 80 percent of the standard weight for
age; less than minus 2 standard deviation from the
50th percentile of the weight-for-age reference pop-
ulation; and the Gomez scale of malnutrition. Note
that for a few countries the figures are for children 3
or 4 years of age and younger.

The under-5 mortality rate shows the probability
that a newborn baby will die before reaching age 5.
The rates are derived from life tables based on esti-
mated current life expectancy at birth and on infant
mortality rates. In general, throughout the world
more males are born than females. Under good nu-
tritional and health conditions and in times of
peace, male children under 5 have a higher death
rate than females. These columns show that
female-male differences in the risk of dying by age
5 vary substantially. In industrial market econo-
mies, female babies have a 23 percent lower risk of
dying by age 5 than male babies, but the risk of
dying by age 5 is actually higher for females than
for males in some lower-income economies. This
pattern is not uniformly associated with develop-
ment. There are low- and middle-income countries
(and regions within countries) where for example,
the risk of dying by age 5 for females relative to
males approximates the pattern found in industrial
countries.

The summary measures in this table are country
data weighted by the relevant population subgroup.

Table 28. Education

The data in this table refer to a variety of years, gen-
erally not more than two years distant from those
specified. Figures for females, however, sometimes

refer to a year earlier than that for overall totals. The
data are mostly from UNESCO.

Primary school enrollment data are estimates of
the ratio of children of all ages enrolled in primary
school to the country’s population of school-age
children. Although many countries consider pri-
mary school age to be 6 to 11 years, others do not.
For some countries with universal primary educa-
tion, the gross enrollment ratios may exceed 100
percent because some pupils are younger or older
than the country’s standard primary school age.

The data on secondary school enrollment are cal-
culated in the same manner, and again the defini-
tion of secondary school age differs among coun-
tries. It is most commonly considered to be 12 to 17
years. Late entry of more mature students as well as
repetition and the phenomenon of “bunching” in
final grades can influence these ratios.

The tertiary enrollment ratio is calculated by di-
viding the number of pupils enrolled in all post-
secondary schools and universities by the popula-
tion in the 20-24 age group. Pupils attending voca-
tional schools, adult education programs, two-year
community colleges, and distant education centers
(primarily correspondence courses) are included.
The distribution of pupils across these different
types of institutions varies among countries. The
youth population—that is, 20 to 24 years—has been
adopted by UNESCO as the denominator, since it
represents an average tertiary level cohort even
though people above and below this age group may
be registered in tertiary institutions.

Primary net enrollment is the percentage of school-
age children who are enrolled in school. Unlike
gross enrollment, the net ratios correspond to the
country’s primary-school age group. This indicator
gives a much clearer idea of how many children in
the age group are actually enrolled in school with-
out the numbers being inflated by over- or under-
age children.

The primary pupil-teacher ratio is the number of
pupils enrolled in school in a country divided by the
number of teachers in the education system.

The summary measures in this table are country
enrollment rates weighted by each country’s share
in the aggregate population.

Table 29. Gender comparisons

This table provides selected basic indicators disag-
gregated to show differences between the sexes that
illustrate the condition of women in society. The
measures reflect the demographic status of women
and their access to health and education services.
Statistical anomalies become even more apparent
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when social indicators are analyzed by gender be-
cause reporting systems are often weak in areas re-
lated specifically to women. Indicators drawn from
censuses and surveys, such as those on population,
tend to be about as reliable for women as for men;
but indicators based largely on administrative
records, such as maternal and infant mortality, are
less reliable. More resources are now being devoted
to developing better information on these topics,
but the reliability of data, even in the series shown,
still varies significantly.

The health and welfare indicators in Table 27 and
in the maternal mortality column of Table 29 draw
attention, in particular, to discrimination affecting
women, especially very young girls, and to the con-
ditions associated with childbearing. Childbearing
still carries the highest risk of death for women of
reproductive age in developing countries. The indi-
cators reflect, but do not measure, both the availabil-
ity of health services for women and the general
welfare and nutritional status of mothers.

Life expectancy at birth is defined in the note to
Table 1.

Maternal mortality refers to the number of female
deaths that occur during childbirth per 100,000 live
births. Because deaths during childbirth are defined
more widely in some countries to include complica-
tions of pregnancy or the period after childbirth, or
of abortion, and because many pregnant women die
from lack of suitable health care, maternal mortality
is difficult to measure consistently and reliably
across countries. The data are drawn from diverse
national sources and collected by the World Health
Organization (WHO), although many national ad-
ministrative systems are weak and do not record
vital events in a systematic way. The data are de-
rived mostly from official community reports and
hospital records, and some reflect only deaths in
hospitals and other medical institutions. Sometimes
smaller private and rural hospitals are excluded,
and sometimes even relatively primitive local facili-
ties are included. The coverage is therefore not al-
ways comprehensive, and the figures should be
treated with extreme caution.

Clearly, many maternal deaths go unrecorded,
particularly in countries with remote rural popula-
tions. This accounts for some of the very low num-
bers shown in the table, especially for several
African countries. Moreover, it is not clear whether
an increase in the number of mothers in hospital re-
flects more extensive medical care for women or
more complications in pregnancy and childbirth be-
cause of poor nutrition, for instance. (Table 27
shows data on low birth weight.)
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These time series attempt to bring together read-
ily available information not always presented in in-
ternational publications. WHO warns that there are
inevitably gaps in the series, and it has invited coun-
tries to provide more comprehensive figures. They
are reproduced here, from the 1991 WHO publica-
tion Maternal Mortality: A Global Factbook. The data
refer to any year from 1983 to 1991.

The education indicators, based on UNESCO
sources, show the extent to which females have
equal access to schooling.

Percentage of cohort persisting to grade 4 is the per-
centage of children starting primary school in 1970
and 1987, respectively, who continued to the fourth
grade by 1973 and 1990. Figures in italics represent
earlier or later cohorts. The data are based on en-
rollment records. The slightly higher persistence
ratios for females in some African countries may
indicate male participation in activities such as an-
imal herding.

All things being equal, and opportunities being
the same, the ratios for fermales per 100 males should
be close to 100. However, inequalities may cause the
ratios to move in different directions. For example,
the number of females per 100 males will rise at sec-
ondary school level if male attendance declines
more rapidly in the final grades because of males’
greater job opportunities, conscription into the
army, or migration in search of work. In addition,
since the numbers in these columns refer mainly to
general secondary education, they do not capture
those (mostly males) enrolled in technical and voca-
tional schools or in full-time apprenticeships, as in
Eastern Europe.

Females as a percentage of total labor force, based on
ILO data, shows the extent to which women are
”gainfully employed” in the formal sector. These
numbers exclude homemakers and other unpaid
caregivers and in several developing countries re-
flect a significant underestimate of female participa-
tion rates.

All summary measures are country data
weighted by each country’s share in the aggregate
population or population subgroup.

Table 30. Income distribution and PPP estimates
of GNP

The first columns report distribution of income or
expenditure accruing to percentile groups of house-
holds ranked by total household income, per capita
income, or expenditure. The last four columns con-
tain estimates of per capita GNP based on purchas-
ing power parities (PPPs) rather than exchange rates
(see below for the definition of the PPP).



Columns 2 through 7 give the shares of popula-
tion quintiles and the top decile in total income or
consumption expenditure for 45 low- and middle-
income countries and 20 high-income countries. The
data sets for these countries refer to different years
between 1978 and 1992 and are drawn mostly from
nationally representative household surveys.

The data sets for the low- and middle-income
countries have been compiled from two main
sources: government statistical agencies (often
using published reports) and the World Bank
(mostly data originating from the Living Standards
Measurement Study and the Social Dimensions of
Adjustment Project for Sub-Saharan Africa). Where
the original unit record data from the household
survey were available, these have been used to cal-
culate directly the income (or expenditure) shares of
different quantiles; otherwise, the latter have been
estimated from the best available grouped data. For
further details on both the data and the estimation
methodology, see Chen, Datt, and Ravallion 1993.
The data for the high-income OECD economies are
based on information from the Statistical Office of
the European Union (Eurostat), The Luxembourg In-
come Study, and the OECD. Those for other high-in-
come countries come from national sources.

There are several comparability problems across
countries in the underlying household surveys.
These problems are diminishing over time as survey
methodologies are both improving and becoming
more standardized, particularly under the initia-
tives of the United Nations (under the Household
Survey Capability Program) and the World Bank
(under the Living Standard Measurement Study
and the Social Dimensions of Adjustment Project for
Sub-Saharan Africa). The data presented here
should nevertheless be interpreted with caution. In
particular, the following three sources of noncompa-
rability ought to be noted. First, the surveys differ in
using income or consumption expenditure as the
living standard indicator. For 28 of the 45 low- and
middle-income countries, the data refer to con-
sumption expenditure. Typically, income is more
unequally distributed than consumption. Second,
the surveys differ in using the household or the in-
dividual as their unit of observation; in the first
case, the quantiles refer to percentage of households
or per capita, rather than percentage of persons.
Third, the surveys differ according to whether the
units of observation are ranked by household or per
capita income (or consumption). The footnotes to
the table identify these differences for each country.

The 1987 indexed figures on PPP-based GNP per
capita (US=100) are presented in column 8. Note

two changes from previous editions: GDP has been
replaced by GNP; and PPC (purchasing power of
currencies) by PPP. PPP is the term commonly
used to refer to the parities computed for a fixed
basket of products, even though theoretically these
are more appropriately labeled PPC. The data in-
clude (a) results of the International Comparison
Programme (ICP) Phase VI for 1990 for OECD coun-
tries extrapolated backward to 1987; (b) results of
ICP Phase V for 1985 for non-OECD countries ex-
trapolated to 1987; (c) the latest available results
from either Phase IV for 1980 or Phase III for 1975
extrapolated to 1987 for countries that participated
in the earlier phases only; (d) a World Bank estimate
for China and the economies of the former Soviet
Union; and (e) ICP estimates obtained by regression
for the remaining countries that did not participate
in any of the phases. Economies whose 1987 figures
are extrapolated from regression estimates are foot-
noted.

The blend of extrapolated and regression-based
1987 figures underlying column 8 is extrapolated to
1992 using Bank estimates of real per capita GNP
growth rates and expressed as an index (US = 100)
in column 9. For countries that have ever partici-
pated in the ICP as well as for China and the
economies of the FSU, the latest available PPP-
based values are extrapolated to 1992 by Bank esti-
mates of growth rates and converted to current “in-
ternational dollars” by scaling all results up by the
U.S. inflation rates. The blend of extrapolated and
regression-based 1992 estimates is presented in col-
umn 10. Economies whose 1987 figures are extrapo-
lated from another year or imputed by regression
are footnoted accordingly. The adjustments do not
take account of changes in the terms of trade.

The ICP recasts traditional national accounts
through special price collections and disaggregation
of GDP by expenditure components. ICP details are
prepared by national statistical offices, and the re-
sults are coordinated by the U.N. Statistical Division
(UNSTAT) with support from other international
agencies, particularly Eurostat and the OECD. The
World Bank, the Economic Commission for Europe,
and the Economic and Social Commission for Asia
and the Pacific (ESCAP) also contribute to this exer-
cise. For Nepal, which participated in the 1985 ex-
ercise, total GDP data were not available, and com-
parisons were made for consumption only.
Luxembourg and Swaziland are the only two
economies with populations under 1 million that
have participated in the ICP; their 1987 results, as a
percentage of the U.S. results, are 83.1 and 15.0, re-
spectively. The next round of ICP surveys, for 1993,
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is expected to cover more than 80 countries, includ-
ing China and several FSU economies.

The “international dollar” (I$) has the same pur-
chasing power over total GNP as the U.S. dollar in a
given year, but purchasing power over subaggre-
gates is determined by average international prices
at that level rather than by U.S. relative prices.
These dollar values, which are different from the
dollar values of GNP or GDP shown in Tables 1 and
3 (see the technical notes for these tables), are ob-
tained by special conversion factors designed to
equalize the purchasing powers of currencies in the
respective countries. This conversion factor, the pur-
chasing power parity (PPP), is defined as the num-
ber of units of a country’s currency required to buy
the same amounts of goods and services in the do-
mestic market as one dollar would buy in the
United States. The computation involves deriving
implicit quantities from national accounts expendi-
ture data and specially collected price data and then
revaluing the implicit quantities in each country at a
single set of average prices. The average price index
thus equalizes dollar prices in every country so that
cross-country comparisons of GNP based on them
reflect differences in quantities of goods and ser-
vices free of price-level differentials. This procedure
is designed to bring cross-country comparisons in
line with cross-time real value comparisons that are
based on constant price series.

The ICP figures presented here are the results of a
two-step exercise. Countries within a region or
group such as the OECD are first compared using
their own group average prices. Next, since group
average prices may differ from each other, making
the countries in different groups not comparable,
the group prices are adjusted to make them compa-
rable at the world level. The adjustments, done by
UNSTAT and Eurostat, are based on price differen-
tials observed in a network of “link” countries rep-
resenting each group. However, the linking is done
in a manner that retains in the world comparison
the relative levels of GDP observed in the group
comparisons, called “fixity.”

The two-step process was adopted because the
relative GDP levels and rankings of two countries
may change when more countries are brought into
the comparison. It was felt that this should not be al-
lowed to happen within geographic regions; that is,
that the relationship of, say, Ghana and Senegal
should not be affected by the prices prevailing in the
United States. Thus overall GDP per capita levels
are calculated at “regional” prices and then linked
together. The linking is done by revaluing GDPs of
all the countries at average “world” prices and real-
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locating the new regional totals on the basis of each
country’s share in the original comparison.

Such a method does not permit the comparison
of more detailed quantities (such as food consump-
tion). Hence these subaggregates and more detailed
expenditure categories are calculated using world
prices. These quantities are indeed comparable in-
ternationally, but they do not add up to the indi-
cated GDPs because they are calculated at a differ-
ent set of prices.

Some countries belong to several regional
groups. A few of the group have priority; others are
equal. Thus fixity is maintained between members
of the European Union, even within the OECD and
world comparisons. For Austria and Finland, how-
ever, the bilateral relationship that prevails within
the OECD comparison is also the one used within
the global comparison. But a significantly different
relationship (based on Central European prices)
prevails in the comparison within that group, and
this is the relationship presented in the separate
publication of the European comparison.

To derive ICP-based 1987 figures for countries
that are yet to participate in any ICP survey, an esti-
mating equation is first obtained by fitting the fol-
lowing regression to 1987 data:

In(r) = 0.5932 In(aTLAS) + 0.268 In(ENROL) + 0.6446;
(0.298) (0.0552) (0.1676)

RMSE = 0.2304; Adj.R-Sq. = 0.95; N =80

where all variables and estimated values are ex-
pressed as US = 100 and where

r = ICP estimates of per capita GDP converted to
U.S. dollars by PPP, the array of r consisting of ex-
trapolations of the most recent actual ICP values
available for countries that ever participated in ICP

ATLAS = per capita GNP estimated by the Atlas
method

ENROL = secondary school enrollment ratio

RMSE = root mean squared error.

ATLAS and ENROL are used as rough proxies of
intercountry wage differentials for unskilled and
skilled human capital, respectively. Following Isen-
man 1980, the rationale adopted here is that ICP
and conventional estimates of GDP differ mainly
because wage differences persist among nations
due to constraints on the international mobility of
labor. A technical paper (Ahmad 1992) providing
fuller explanation is available on request. For fur-
ther details on ICP procedures, readers may consult



the ICP Phase IV report, World Comparisons of Pur-
chasing Power and Real Product for 1980 (New York:
United Nations, 1986). Readers interested in de-
tailed ICP survey data for 1975, 1980, 1985, and
1990 may refer to Purchasing Power of Currencies:
Comparing National Incomes Using ICP Data (World
Bank 1993).

Table 31. Urbanization

Data on urban population and agglomeration in
large cities are from the U.N.s World Urbanization
Prospects, supplemented by data from the World
Bank. The growth rates of urban population are cal-
culated from the World Bank’s population esti-
mates; the estimates of urban population shares are
calculated from both sources just cited.

Because the estimates in this table are based on
different national definitions of what is urban, cross-
country comparisons should be made with caution.

The summary measures for urban population as
a percentage of total population are calculated from
country percentages weighted by each country’s
share in the aggregate population. The other sum-
mary measures in this table are weighted in the
same fashion, using urban population.

Table 32. Infrastructure

This table provides selected basic indicators of the
coverage and performance of infrastructure sectors.
Coverage. Indicators of coverage are based on the in-
frastructure data most widely available across coun-
tries which measure the extent, type, and sometimes
condition of physical facilities in each infrastructure
sector (examples are provided in the Appendix ta-
bles). Such data are divided by national population
totals to derive indicators of coverage or availability
(as in telephone main lines per thousand persons or
road kilometers per million persons). More direct
measures of coverage are based on household sur-
veys of actual access, reported as percentage of
households with electricity or access to safe water.
For roads and railways, physical proximity (such as
share of population within 1 kilometer of a paved
road) would be a good measure of coverage, but it is
rarely available.

Performance. Performance quality should be as-
sessed from the perspectives of both the infrastruc-
ture providers and the users. Indicators from the
providers’ perspective measure operating efficiency
(such as power system losses, unaccounted-for
water, and locomotive availability), capacity utiliza-
tion, or financial efficiency (such as cost recovery).

Indicators from the users’ perspectives would mea-
sure the effectiveness of the service ultimately deliv-
ered. Service quality indicators (such as faults per
100 main lines per year) are the most difficult data
to obtain on a comparable and recurrent basis for a
large sample of countries. Some indicators represent
both system efficiency and service quality, such as
the share of paved roads in good condition.

Although the data reported here are drawn from
the most authoritative sources available, compara-
bility may be limited by variation in data collection,
statistical methods, and definitions.

Electric power. Coverage is measured by the per-
centage of households with access to electricity suf-
ficient for at least electric lighting. This indicator is
from Kurian 1991 and is available only for 1984. Sys-
tem losses, which are obtained from the “Power
Data Sheets” compiled by the Industry and Energy
Department of the World Bank and IEA Energy Sta-
tistics, combine technical and nontechnical losses.
Technical losses, due to the physical characteristics
of the power system, consist mainly of resistance
losses in transmission and distribution. Nontechni-
cal losses consist mainly of illegal connection to
electricity and other sources of theft. System losses
are expressed as percentage of total output (net gen-
eration).

Telecommunications. The measure of coverage is
the number of telephone exchange mainlines per
thousand persons. A telephone mainline connects
the subscriber’s equipment to the switched net-
work and has a dedicated port in the telephone ex-
change. This term is synonymous with “main sta-
tion,” also commonly used in telecommunication
documents. Faults per 100 main lines per year refer
to the number of reported faults per 100 main tele-
phone lines for the year indicated. Some operators
include malfunctioning customer premises equip-
ment as faults, while others include only technical
faults. Data on main lines and faults per 100 main
lines are from the International Telecommunication
Union database.

Roads. Indicators used to represent coverage in
this sector include spatial road density (a country’s
road length divided by land area) and per capita
road density (length of the road network per popu-
lation size). The latter measure (kilometers of paved
roads per million population) is used here as an ap-
proximate indicator of coverage. As the measure of
performance, paved roads in good condition is de-
fined as roads substantially free of defects and re-
quiring only routine maintenance. Data for paved
roads are from Queiroz and Gautam 1992 and are
available for 1988 only.
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Water. For most countries, the percentage of the
population with access to safe water either by
standpipe or house connection is the measure of
coverage and is drawn primarily from the World
Health Organization’s The International Drinking
Water Supply and Sanitation Decade series, various
years. For the economies of the FSU, the percentage
of public housing equipped with running water is
the measure of coverage, and the source is Housing
Conditions in the USSR, published by the State Com-
mittee on Statistics for the USSR. Data for water
losses are from Garn 1987 and are for metropolitan
area systems. Where 1986 data were not available,
the closest available year was taken. Water losses in-
clude physical losses (pipe breaks and overflows)
and commercial losses (meter underregistration, il-
legal use including fraudulent or unregistered con-
nections, and legal, but usually not metered, uses
such as firefighting).

Railways. The coverage indicator is the number of
rail traffic units per million U.S. dollars GDP. Rail
traffic units are the sum of passenger-kilometers and
ton-kilometers and were obtained from the database
maintained by the Transport Division of the Trans-
port, Water, and Urban Development Department,
World Bank. Diesel locomotive availability is one of
the better measures of technical and managerial per-
formance because locomotives are the most expen-
sive rolling stock the railways own. Data for diesel
locomotive availability as a percentage of diesel in-
ventory are from the same World Bank database.
GDP figures are from Summers and Heston, The
Penn World Tables (Mark 5.5), forthcoming.

Table 33. Natural resources

This table represents a step toward including envi-
ronmental data in the assessment of development
and the planning of economic strategies. It provides
a partial picture of the status of forests, the extent of
areas protected for conservation or other environ-
mentally related purposes, and the availability and
use of fresh water. The data reported here are drawn
from the most authoritative sources available,
which are cited in World Resources Institute, World
Resources 1994-95. Perhaps even more than other
data in this Report, however, these data should be
used with caution. Although they accurately charac-
terize major differences in resources and uses
among countries, true comparability is limited be-
cause of variation in data collection, statistical meth-
ods, definitions, and government resources.

No conceptual framework that integrates natural
resource and traditional economic data has yet been
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agreed on. Nor are the measures shown in this table
intended to be final indicators of natural resource
wealth, environmental health, or resource deple-
tion. They have been chosen because they are avail-
able for most countries, are testable, and reflect
some general conditions of the environment.

The natural forest total aren refers to natural stands
of woody vegetation in which trees predominate.
These estimates are derived from country statistics
assembled by the Food and Agriculture Organiza-
tion (FAO) and the United Nations Economic Com-
mission for Europe (UNECE). New assessments
were published in 1993 for tropical countries (FAO)
and temperate zones (UNECE/FAO). The FAO and
the UNECE/FAO use different definitions in their
assessments. The FAO defines natural forest in trop-
ical countries as either a closed forest where trees
cover a high proportion of the ground and there is
no continuous grass cover or an open forest, defined
as mixed forest/grasslands with at least 10 percent
tree cover and a continuous grass layer on the forest
floor. A tropical forest encompasses all stands ex-
cept plantations and includes stands that have been
degraded to some degree by agriculture, fire, log-
ging, or acid precipitation.

UNECE/FAO defines a forest as land where tree
crowns cover more than 20 percent of the area. Also
included are open forest formations; forest roads
and firebreaks; small, temporarily cleared areas;
young stands expected to achieve at least 20 percent
crown cover on maturity; and windbreaks and shel-
terbelts. Plantation area is included under temper-
ate country estimates of natural forest area. Some
countries in this table also include other wooded
land, defined as open woodland and scrub, shrub,
and brushland.

Deforestation refers to the permanent conversion
of forest land to other uses, including shifting culti-
vation, permanent agriculture, ranching, settle-
ments, or infrastructure development. Deforested
areas do not include areas logged but intended for
regeneration or areas degraded by fuelwood gather-
ing, acid precipitation, or forest fires. The extent and
percentage of total area shown refer to the average
annual deforestation of natural forest area.

Some countries also conduct independent assess-
ments using satellite data or extensive ground data.
A 1991 country-wide assessment using Landsat im-
agery estimated India’s forest cover at 639,000
square kilometers. An inventory based on 1990
LANDSAT TM imagery estimated Mexico’s forest
cover at 496,000 square kilometers, with a deforesta-
tion rate of 4.06 square kilometers per year between
1980 and 1990. In Brazil two recent satellite-



imagery-based assessments of deforestation in the
Brazilian Amazon have resulted in different defor-
estation rate estimates for this region. A study by
the U.S. National Space and Aeronautics Adminis-
tration (NASA) and the University of New Hamp-
shire estimated forest loss at 15,000 square kilome-
ters per year during 1978-88. Brazil’s National
Institute for Space Research (INPE) and National In-
stitute for Research in the Amazon (INPA) esti-
mated deforestation at 20,300 square kilometers per
year for the same period. Deforestation in sec-
ondary forest areas and dry scrub areas were not in-
cluded in either study. The FAO data presented in
this table include forestation in all Brazil, including
secondary forest areas and other forested areas.
Note also that according to the FAO Brazil has an es-
timated 70,000 square kilometers of plantation land,
defined as forest stands established artificially by af-
forestation and reforestation for industrial and non-
industrial usage. India has an estimated 189,000
square kilometers of plantation land and Indonesia
an estimated 87,500 square kilometers.

Nationally protected areas are areas of at least 1,000
hectares that fall into one of five management cate-
gories: scientific reserves and strict nature reserves;
national parks of national or international signifi-
cance (not materially affected by human activity);
natural monuments and natural landscapes with
some unique aspects; managed nature reserves and
wildlife sanctuaries; and protected landscapes and
seascapes (which may include cultural landscapes).
This table does not include sites protected under
local or provincial law or areas where consumptive
uses of wildlife are allowed. These data are subject
to variations in definition and in reporting to the or-
ganizations, such as the World Conservation Moni-
toring Centre, that compile and disseminate them.
Total surface area is used to calculate the percentage
of total area protected.

Freshwater resources: annual withdrawal data are
subject to variation in collection and estimation
methods but accurately show the magnitude of
water use in both total and per capita terms. These
data, however, also hide what can be significant
variation in total renewable water resources from
one year to another. They also fail to distinguish the
seasonal and geographic variations in water avail-
ability within a country. Because freshwater re-
sources are based on long-term averages, their esti-

mation explicitly excludes decade-long cycles of wet
and dry. The Département Hydrogéologie in Or-
léans, France, compiles water resource and with-
drawal data from published documents, including
national, United Nations, and professional litera-
ture. The Institute of Geography at the National
Academy of Sciences in Moscow also compiles
global water data on the basis of published work
and, where necessary, estimates water resources and
consumption from models that use other data, such
as area under irrigation, livestock populations, and
precipitation. These and other sources have been
combined by the World Resources Institute to gen-
erate data for this table. Withdrawal data are for sin-
gle years and vary from country to country between
1970 and 1992. Data for small countries and coun-
tries in arid and semiarid zones are less reliable than
those for larger countries and countries with higher
rainfall.

Total water resources include both internal renew-
able resources and, where noted, river flows from
other countries. Estimates are from 1992. Annual in-
ternal renewable water resources refer to the aver-
age annual flow of rivers and aquifers generated
from rainfall within the country. The total with-
drawn and the percentage withdrawn of the total
renewable resource are both reported in this table.
Withdrawals include those from nonrenewable
aquifers and desalting plants but do not include
losses from evaporation. Withdrawals can exceed
100 percent of renewable supplies when extractions
from nonrenewable aquifers or desalting plants are
considerable or if there is significant water reuse.
Total per capita water withdrawal is calculated by
dividing a country’s total withdrawal by its popula-
tion in the year for which withdrawal estimates are
available. For most countries, sectoral per capita
withdrawal data are calculated using sectoral with-
drawal percentages estimated for 1987. Domestic
use includes drinking water, municipal use or sup-
ply, and use for public services, commercial estab-
lishments, and homes. Direct withdrawals for in-
dustrial use, including withdrawals for cooling
thermoelectric plants, are combined in the final col-
umn of this table with withdrawals for agriculture
(irrigation and livestock production). Numbers may
not sum to the total per capita figure because of
rounding.
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FAQ, IMF, UNIDO, and World Bank data; national sources.
Fiscal and International Monetary Fund. Government Finance Statistics Yearbook. Vol. 11. Washington, D.C.
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IMF data.
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Human Bos, Eduard, My T. Vu, Ernest Massiah, and Rodolfo A. Bulatao. World Population Projections, 1994-95
resources and Edition (forthcoming). Baltimore, Md.: Johns Hopkins University Press.
environmentally Garn, Harvey. 1987. "Patterns in the Data Reported on Completed Water Supply Projects.” World
sustainable Bank, Transport, Water, and Urban Development Department, Washington, D.C.
development Heiderian, J., and Wu, Gary. 1993. “Power Sector: Statistics of Developing Countries (1987-1991).”
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World Bank, Industry and Energy Department, Washington, D.C.

Institute for Resource Development/Westinghouse. 1987. Child Survival: Risks and the Road to Health.
Columbia, Md. :
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Part 1 Classification of economies by income and region

Sub-Saharan Africa Asia Europe and Central Asia Middle East and North Africa
East and Eastern
Income Southern East Asia Europe and Rest of Middle North
group  Subgroup Africa West Africa and Pacific South Asia Central Asia Europe East Africa Americas
Burundi Benin Cambodia Afghanistan | Tajikistan Yemen, Rep. |Egypt, Arab |Guyana
Comoros Burkina Faso |China Bangladesh Rep. Haiti
Eritrea Central African | Indonesia Bhutan Honduras
Ethiopia Republic Lao PDR India Nicaragua
Kenya Chad Myanmar Maldives
Lesotho Equatorial Viet Nam Nepal
Madagascar | Guinea Pakistan
Malawi Gambia, The Sri Lanka
Mozambique |Ghana
Low- Rwanda Guinea
income Somalia Guinea-Bissau
Sudan Liberia
Tanzania Mali
Uganda Mauritania
Zaire Niger
Zambia Nigeria
Zimbabwe |Sao Tomé
and Principe
Sierra Leone
Togo
Angola Cameroon Fiji Albania Turkey Iran, Islamic | Algeria Belize
Djibouti Cape Verde Kiribati Armenia Rep. Morocco Bolivia
Namibia Congo Korea, Dem. Azerbaijan Iraq Tunisia Chile
Swaziland | Cote d'Ivoire Rep. Bosnia and Jordan Colombia
Senegal Marshall Herzegovina Lebanon Costa Rica
Islands Bulgaria Syrian Arab Cuba
Micronesia, Croatia Rep. Dominica
Fed. Sts. Czech Dominican
Mongolia Republic Republic
N. Mariana Is. Georgia Ecuador
Papua New Kazakhstan El Salvador
Guinea Kyrgyz Grenada
Philippines Republic Guatemala
Solomon Latvia Jamaica
Lower Islands Lithuania Panama
Thailand Macedonia Paraguay
Tonga FYR? Peru
Vanuatu Moldova St. Vincent
Western Poland and the
Samoa Romania Grenadines
Russian
Federation
Slovak
Republic
. Turkmenistan
Mzddle- Ukraine
mcome Uzbekistan
Yugoslavia,
Fed. Rep.
Botswana Gabon American Belarus Gibraltar Bahrain Libya Antigua and
Mauritius Samoa Estonia Greece Oman Barbuda
Mayotte Guam Hungary Isle of Man Saudi Arabia Argentina
Reunion Korea, Rep. Slovenia Malta Aruba
Seychelles Macao Portugal Barbados
South Africa Malaysia Brazil
New French Guiana
Caledonia Guadeloupe
Martinique
Mexico
Upper Netherlands
Antilles
Puerto Rico
St. Kitts and
Nevis
St. Lucia
Suriname
Trinidad
and Tobago
Uruguay
Venezuela
Subtotal: 169 27 23 26 8 27 6 9 5 38

(Table continues on the following page)

251







Part 2 Classification of economies by major export category and indebtedness

Low- and middle-income
Low-income Middle-income Not High-income
Severely Moderately Less Severely Moderately Less classified by
Group indebted indebted indebted indebted indebted indebted indebtedness OECD nonOECD
China Bulgaria Hungary Armenia Canada Hong Kong
Poland Russian Belarus Finland Israel
Federation Estonia Germany Singapore
Georgia Ireland OAFE?
Korea, Dem. Italy
Rep. Japan
Korea, Rep. Sweden
Exporters Kyrgyz Switzerland
of manu- Republic
factures Latvia
Lebanon
Lithuania
Macao
Moldova
Romania
Ukraine
Uzbekistan
Afghanistan Guinea Chad Albania Chile American French Guiana |Iceland Faeroe Islands
Burundi Malawi Argentina Guatemala Samoa Guadeloupe New Zealand | Greenland
Equatorial Togo Bolivia Papua New Botswana Reunion
Guinea Zimbabwe Céte d'Ivoire Guinea Mongolia
Ethiopia Cuba Namibia
Ghana Peru Paraguay
Guinea-Bissau Solomon
Guyana Islands
Honduras 5t. Vincent
Liberia and the
Madagascar Grenadines
Exporters | Mali Suriname
of nonfuel | Mauritania Swaziland
primary | Myanmar
products | Nicaragua
Niger
Rwanda
540 Tomé
and Principe
Somalia
Sudan
Tanzania
Uganda
Viet Nam
Zaire
Zambia
Nigeria Algeria Gabon Bahrain Brunei
Angola Venezuela Iran, Islamic Qatar
Exporters Congo Rep. United Arab
Iraq Libya Emirates
of fuels Oman
Zrirlt)aznly Saudi Arabia
Trinidad
and Tobago
Turkmenistan
Cambodia Gambia, The | Benin Jamaica Dominican Antigua and Martinique United Bahamas, The
Egypt, Arab Maldives Bhutan Jordan Republic Barbuda Kingdom Bermuda
Rep. Nepal BurkinaFaso |Panama Greece Aruba Cyprus
Yemen, Rep. | Haiti Barbados French
Lesotho Belize Polynesia
Cape Verde
Djibouti
ElSalvador
Fiji
Grenada
Exporters Kiribati
of services Malta
Netherlands
Antilles
Seychelles
5t. Kitts and
Nevis
5t. Lucia
Tonga
Vanuatu
Western
Samoa

(Table continues on the following page)
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Part 2 (continued )

Low- and middle-income
Low-income Middle-income Not High-income
Severely Moderately Less Severely Moderately Less classified by
Group indebted indebted indebted indebted indebted indebted indebtedness OECD nonOECD
Central African | Bangladesh Sri Lanka Brazil Colombia Azerbaijan Yugoslavia Australia Kuwait
Republic Comoros Tajikistan Cameroon Costa Rica Dominica Fed. Rep. Austria
Kenya India Ecuador Philippines Kazakhstan Belgium
Lao PDR Indonesia Mexico Senegal Malaysia Denmark
Diversified | Mozambique | Pakistan Morocco Tunisia Mauritius France
exportersb | Sierra Leone Syrian Arab Turkey Portugal Luxembourg
Rep. Uruguay South Africa Netherlands
Thailand Norway
Spain
United States
Gibraltar Bosnia and Andorra
Herzegovina Channel
Croatia Islands
Czech Republic San Marino
Eritrea Virgin
Guam Islands (US)
Isle of Man
Macedonia
Not FYR®
classified Marshall
by export Islands
category Mayotte
Micronesia,
Fed. Sts.
New Caledonia
N. Mariana Is.
Puerto Rico
Slovak
Republic
Slovenia
Total 208 32 13 9 21 17 57 20 21 18

a. Other Asian economies—Taiwan, China.

b. Economies in which no single export category accounts for more than 50 percent of total exports.

¢. Former Yugoslav Republic of Macedonia.

Definitions of groups

These tables classify all World Bank member economies, plus all other
economies with populations of more than 30,000.

Major export category: Major exports are those that account for 50
percent or more of total exports of goods and services from one
category, in the period 1987-91. The categories are: nonfuel primary
(SITC 0,1,2, 4, plus 68), fuels (SITC 3), manufactures (SITC 5 to 9,
less 68), and services (factor and nonfactor service receipts plus
workers’ remittances). If no single category accounts for 50 percent
or more of total exports, the economy is classified as diversified.

Indebtedness: Standard World Bank definitions of severe and
moderate indebtedness, averaged over three years (1990-92) are used
to classify economies in this table. Severely indebted means either of
the two key ratios is above critical levels: present value of debt service
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to GNP (80 percent) and present value of debt service to exports (220
percent). Moderately indebted means either of the two key ratios
exceeds 60 percent of, but does not reach, the critical levels. For
economies that do not report detailed debt statistics to the World Bank
Debtor Reporting System, present-value calculation is not possible.
Instead the following methodology is used to classify the non-DRS
economies. Severely indebted means three of four key ratios (averaged
over 1990-92) are above critical levels: debt to GNP (50 percent); debt
to exports (275 percent), debt service to exports (30 percent); and
interest to exports (20 percent). Moderately indebted means three of
four key ratios exceed 60 percent of, but do not reach, the critical
levels. All other classified low- and middle-income economies are
listed as less-indebted.
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