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Foreword

Infrastructure - broadly defined as electric power, irrigation, transport, teleconications,
water supply, and sanitation - will play a key role in facilitating the resumption and acceleration
of growth in developing countries. Well-performing infrastructure services are crucial for enabling
countries to participate in and benefit from such developments as the globalizadon of trade. They are
equally important to effective impl6mentation of poverty reducdon programs. The close links between
infrastructure services and the environment are also well recognized.

Expectations about the role of infrastructure in development have changed over dme. While
infrastructure's importance to development has long been understood, its impact has been blunted
by other constraints that blocked or deflected its effects throughout the economy. Over the last
decade, policy reform, especially in the context of structural adjustment, has brought many countries
to the point where they are now able to use the resources devoted to infrastructure services more
effectively for development.

The study analyzes a nmber of issues that are common to all infrastructure sectors. Some,
such as the reliability of infrastructure services, emerge from the need to adapt those services to the
stricter requirements of an open economy and to improve their performance. But most of the issues
emerge from exploring the specific implications for infrastructure of the changing role of the private
sector and competitive markets in the provision and regulation of infrastructure services. A dominant
theme arising from this analysis is the need to reorient thinking about infrastructure away from the
traditional emphasis on supply and toward demand considerations and the quantitative but also
qualitative needs of users, clients, and beneficiaries.

The study summarizes much of the background work undertaken for a sectoral policy review
of infrastructure. It makes several operational recommendation and proposes research priorities.
Follow up work to this study constitutes an important component of the Deparment's research and
policy activities.

V. (LN'
Louis Y. Pouliquen
Director
Inrastuctu and Urban Development Department
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Chapter 1

Condusions and Recommendations

Overall Condusions

1.1 This chapter summarizes the main conclusions of the study and discusses their
operational and research implications. The first, general finding is that the condition of infrastructure
(electric power, irrigation, telecommunications, transport, water supply and sanitation) at end of the
1980s was broadly similar to that of a decade earlier. Most governments continued relatively high
levels of expenditure, helping to increase coverage-especially in power and water and to reduce the
urban-rural gap. However, the general condition of infrastructure is poor, performance standards
are low, and the financial situation in most cases is still weak. Generalizations are difficult to reach
because there are major differences among subsectors and countries.

1.2 Second, there is remarkably little clarity about the nature and intensity of the real,
financial, and fiscal linkages of infrastructure with the rest of the economy, but the negative effects
of distorted policies on returns from infrastructure investments have been reasonably well
documented. These macrolinkages have been historically tackled through rigid planning-for
example, in input-output models-and insufficient knowledge is available as a basis for effective
macroeconomic and sectoral policy management. The interactions among the infrastructure
sectors-their complementarity and substitutability-also appear central.

1.3 Third, the challenges faced by infrastructure in developing countries-trade
globalization and liberalization, the increasing reliance on competitive markets, sharper production
and marketing techniques, faster changes in demand patterns, increased urbanization, and expected
shortages in investment capital-suggest that the way to enhance infrastructure's role in growth is
mainly by increasing productivity, particularly in maintenance. To invest more to compensate for
operational inefficiencies, as in the past, is unrealistic. Also, demand changes suggest that there will
be increasing emphasis on the quality of services and not only on their availability.

1.4 Fourth, the measures traditionally pursued to enhance productivity have not been
successful. Recent developments such as policy reforms and a changing role for the public and
private sectors are steps in the right direction, but not sufficient to achieve the required increases in
productivity. A new approach is needed that focuses on enhancing the demand orientation and
consequently the accountability of services. By this we mean a closer attention by operators to the
nature and pattern of demand-to markets-and an increased role for clients, users, or beneficiaries
in the planning and operation of the services (voice). This contrasts with the traditional supply
orientation of infrastructure, largely determined by the predominance of technical elements and the
fact that many services have been monopolies, public-sector operated, or both. This alternative
approach should be complemented with a more explicit attention to the real, financial, and fiscal
linkages of infrastructure with other economic activities.

1.5 The specific components of this proposed demand orientation are: (i) a focus on the
reliability of services, as a way of providing a more demand-oriented perspective to issues of
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operational performance; reliability is proposed as a practical focus to deal with the issue of quality
of services; (ii) an extension of competitive markets beyond what is now the case in most
countries-profiting from recent institutional and technological innovations-as the simplest and most
effective way of achieving a demand orientation; (iii) an expanded role for the private sector in the
operation and financing of services, for a similar reason; and (iv) an expanded role for competition
surrogates-particularly decentralization and voice-in the many infrastructure activities that have
to remain as monopolies and/or in the public sector.

1.6 Fifth, private sector financing of infrastructure has considerable potential in many
countries. However, some mechanisms such as build-operate-transfer (BOT) schemes are of limited
applicability because of the absence of suitable regulatory frameworks and an unwillingness by
private sector operators to share risks. Traditional and widely used methods such as concessions,
self-help, or even bond financing, where feasible, are more likely to succeed and their impact can
be improved substantially. Turning the focus toward these traditional methods will help the
developing countries for which BOTs are not a viable alternative.

1.7 Sixth, although the link between infrastructure and the environment was not explored
in detail for this paper, the study highlighted the negative environmental impact of distorted prices
and badly maintained equipment and fixed facilities. Similarly, the paper did not explicitly explore
the links between poverty and infrastructure services, but the scattered available evidence confirms
the conclusion that inadequate and unreliable services affect the poor much more intensely-
exponentially-than they affect higher-income groups. In fact, a working infrastructure might be one
of the most effective poverty reduction activities.

1.8 Seventh, the concept of infrastructure is being constantly expanded, to include not
only fixed facilities but also equipment and "social' infrastructure. This approach tries to present
as unified a large set of activities that are quite heterogeneous. This trend ought to be reversed, to
focus on more homogeneous groups. Activities that can operate in the private sector in competitive
or contestable markets should be dealt with as standard industrial activities sometimes requiring
regulation. Public sector attention on infrastructure should be concentrated on those public goods
that need to be operated as monopolies or quasi monopolies. These public goods face difficult
problems: their performance can be enhanced only through competition surrogates and, since these
surrogates are less effective than competitive markets, the performance of these services is likely to
always be weaker, thus requiring strong political support.

1.9 Finally, the study has identified a number of areas (listed below) about which applied
research and experimentation would be desirable. Defining a research program aimed at dealing with
these issues should be given high priority. Research on infrastructure in developing countries has
been scarce in recent years.

Operational Recommendations

1.10 The findings point to alternative approaches that can help guide developing countries
and the World Bank as they tackle infrastructure development. The set of alternative approaches
should include:
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1. Emphasizing improvements in operational performance, quality and reliability of
services, and maintenance and rehabilitation, instead of increases in capacity through new
investments.

2. Promoting competitive markets in infrastructure services, whenever possible,
making sure that the institutional and technological innovations that allow competitive markets to
function have been fully used.

3. Ensuring that a country has the institutional capacity to manage sectoral policies
and to regulate infrastructure services, as needed. Sectoral policy management most likely will
require some form of sectoral or subsectoral planning.

4. Promoting, whenever feasible, private sector participation in the operation and
financing of infrastructure services; for most countries, complex mechanisms such as (BOT) schemes
are unlikely to succeed, but more traditional approaches such as concessions, self-help, or
infrastructure funds or banks hold promise.

5. Focusing attention and political support in the public sector on infrastructure
services that need to remain public monopolies-to enhance their performance with measures such
as the setting of clear rules, decentralization, and increased voice for users.

6. Including as a key ingredient of infrastructure policy management the promotion
of stronger participation of users in the decisions of public sector infrastructure suppliers-
particularly of those not operating in competitive markets-to give greater weight to demand.

1.11 At the Bank, these approaches could underlie the dialogue with member countries.
The approaches should be reflected in the policy dialogue, but also in the preparation of country-
strategies and country economic and sector work. The country strategies should include an
assessment of the expected role of infrastructure in the countries' development strategies. The
strategies should be based on multisectoral infrastructure studies, with a perspective similar to that
of this study, to assess common problems across infrastructure actors. The strategies also should
be based on traditional sectoral studies and on studies of specific issues such as reliability, the role
of competitive markets, regulation, and voice.

1.12 Individual operations could also reflect these alternative approaches. In addition, a
multisectoral operation focused on one or more of the special issues discussed here-for example,
reliability in the context of an export promotion cycle, the promotion of competitive markets, or
decentralization-can be valuable.

1.13 Two other points are worth highlighting. First, telecommunications is emerging as
a key sector for most developing countries. The Bank should reevaluate its relatively modest role
in this sector, particularly in the context of adjustment or other operations that include privatization.
Second, regulation is essential to assure the success of the new sector policies-and this probably
is one of the most worrisome aspects of infrastructure. Regulatory problems are evident even in the
best of circumstances in developed countries. The difficulties in developing countries are worse: the
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conceptual basis for regulation is not well-developed, the needed institutional capacity is consistently
underestimated, and political support is seldom available. Improving the quality of regulation might
be the most important challenge for developing countries trying to improve infrastructure.

Research Priorities

1.14 For several reasons, such as other priorities in development strategies and a narrow
focus on project analysis or sectoral planning, research on infrastructure in developing countries has
been scarce. Surprisingly litte is known about the specific effects of infrastructure; about the
effects, nature, and extent of externalities, and about the nature of macrolinkages. Comparative data
among countries are rare, inconsistent, and unreliable. The Bank should take the initiative to help
set a research agenda as soon as possible. Several priorities emerge from this study.

1.15 First, more needs to be known about short- and long-term effects. One aspect would
be the linkages of infrastructure with the rest of the economy. The scarce research that has been
conducted has little-if any-policy application. A large research agenda can be defined around
effects-for example, variations in effects of infrastructure according to regions' economic structure,
population, and economic densities; effects of infrastructure at different stages of development;
effects on different units-households, productive units, communities; effects of changes in the
structure of demand-such as trade liberalization or elinination of locational subsidies-on
infrastructure services; dynanics of interaction and sequencing among infrastructure investments; and
so on. Other considerations are the externalities of infrastructure on the environnment and on poverty
reduction-and long-term aspects such as the shape and density of urban areas. Research also could
help separate the differing effects on growth of the quantity, diversity, and reliability of services.
For individual projects or groups of projects, the methodology of cost-benefit analysis also needs to
be improved through the inclusion of as many factors as possible-for example, the
environment-and of distributional and fiscal effects. Decisions are constantly being made about these
issues without adequate knowledge.

1.16 A second, new area of research should cover technical, institutional, and political
ways of extending competitive markets and also the possibilities of private sector participation. For
exnample, consideration should be given to redirecting technical research to these two objectives
instead of treating technological progress as exogenous. More systematic research is needed to
assess the potential of specific institutional solutions under different circumstances. For example,
the low potential of BOT schemes suggests the need for more research on them, in light of their
apparent popularity. Also, for the remaninig public monopolies, more research is needed about the
potential of decentralization and voice.

1.17 A third research area should be the design and implementation of regulation for
infrastructure-beginning with a detailed assessment of recent experience in developed and
developing countries. A conceptual framework needs to be developed for the management of
sectoral policies including, for exaample, sets of performance indicators. In fact, policy management
and research are seriously hampered by unreliable data. The Bank should consider whether to help
produce an infrastructure data bank or develop other solutions to assure reliable intercountry
comparisons. At a minimum, the Bank should record comparable informaton on its operations.
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1.18 Last, more reech i needed on the reliability and quality of inatucture sevices,
particularly in the context of intersectoral infrastructure operations, such as trade logistics.
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Chapter 2

The Current Status of Infrastructure

Introduction

2.1 Infrastructure (defined in the next section) faces a number of challenges during the
1990s. The first is to support the resumption of growth after a decade of stagnation in many
developing countries. Many of these have gone through adjustment processes resulting in
considerably restructured economies, more consistent economic policies, less distorted prices, and
an ongoing process of public sector restructuring. However, the supply response to adjustment has
not been as strong as expected, in part because of inadequate infrastructure services. Second, the
productivity of infrastructure is key in determining the way in which countries will deal with global
trends such as the increasing pace of urbanization, the opening up of the economies, the globalization
of trade, and technical innovations in manufacturing and logistics. Third, growing concerns with
the environment and poverty reduction also are heavily linked to the productivity of infrastructure.
These challenges look particularly daunting because infrastructure in developing countries is alleged
to be in a "crisis," in the sense that a shortage and deterioration of services and investments are
seriously interfering with the achievement of development objectives.

2.2 Infrastructure has had a varying role in development strategies. In the 1950s
infrastructure, transport in particular, was given a central role: if governments were to provide
infrastructure, economic growth would greatly accelerate, a view heavily influenced by the
experience of developed countries. But this assumption became discredited by experience: in most
cases infrastructure was not sufficient to ensure growth. Other measures were necessary, such as
investments in directly productive activities or in human resource development. Infrastructure
became secondary or subsumed in other factors (although infrastructure investments have continued
at fairly high levels). The relatively lower priority assigned to infrastructure in development
strategies reached its nadir with the switch to a focus on macroeconomic and sectoral policies.
Inevitably, this emphasis on the macro-variables pushed the priority given to infrastructure closer to
the bottom; this is where it seems to be now.

2.3 Policy reform programs during the 1980s have resulted in infrastructure services
facing a more consistent set of macroeconomic and sectoral policies and a reduction in their expected
direct distributional role. Services are beginning to operate in more competitive and less regulated
markets; many are being privatized or operated by the private sector. Most of these developments
are recent and their impact still hard to assess, but they are potentially important developments,
because distorted policies and prices make most attempts at operational improvements ineffective or
counterproductive. The stage is now set for achieving substantial improvements in the productivity
of infrastructure services.
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2.4 The purpose of this paper is to analyze a selected number of issues considered key
to enhancing the productivity of infrastructure services in the 1990s. The paper attempts to look at
infrastructure as a whole, reviews recent developments, highlights new insights emerging from
subsectoral or country comparisons, illustrates successful approaches, and proposes a number of
measures aimed at increasing the productivity of infrastructure services that could be of use to
developing countries, the Bank, and the development community.

2.5 This chapter defines infrastructure, reviews its current status, and contains a brief
overview of the Bank's role in infrastructure. Chapter 3 discusses what is known about
infrastructure's effects on the economy-including effects on poverty and the environment. The issues
surrounding reliability and how it may be used to improve productivity are covered in Chapter 4.
Chapters 5 and 6 review approaches for reorienting the management of infrastructure toward
demand-using markets and the private sector where possible-including some private financial
mechanisms. Competition surrogates are discussed in Chapter 7.

Infrastructure Characteristics

2.6 All definitions are conveL..ions. The more literal definition of infrastructure, which
refers to fixed facilities or installations, does not provide a sufficient basis for deciding from an
operational point of view which sectors to include. The Bank's administrative organization into
infrastructure divisions or departments reflects historical convenience or accident and does not
provide a workable approach for deciding on this matter. Few, if any governments use
"infrastructure' as a way of organizing their administrative services. However, the test of the
usefulness of a definition is whether there is a group of sectors which share common characteristics
and problems to a sufficient degree to justify their being lumped together for analytical purposes.
Not all the sectors chosen need to share all the characteristics or problems, but there should be
significant elements of commonality. In this paper, the services provided in the following five
sectors have been included: (i) electric power, (ii) irrigation, (iii) telecommunications, (iv) transport,
and (v) water supply and sanitation, both in the urban and rural dimensions.

2.7 Infrastructure services result from combining physical facilities, hardware- vehicles
and equipment-and other inputs. The focus of this paper is on those services and not only on the
physical facilities.

2.8 Traditionally, infrastructure has been provided mainly by the public sector and has
the following other characteristics: considerable lumpiness in its investments; economies of scale,
resulting in monopolies; high level of externalities (positive or negative); intermediate input
characteristics; important network effects; and difficulties in recovering costs. This characterization
is still generally accurate but distinctions must be made, for example, between urban, rural, and
inter-urban infrastructure; trunk and feeders; fixed facilities and moving ones; and facilities operated
by enterprises-public or private-or by central government agencies.

2.9 Infrastructure may be examined from several perspectives. For example, from a
maintenance perspective, there is a spectrum of fixed facilities according to their usage. At the
simpler extreme, fixed facilities combined with fixed machinery-a thermal power plant or a
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telecommunications center-are the easiest because their maintenance is related mainly to normal
wear and tear. At the other extreme, highways require the most complex maintenance because the
wear and tear is related not only to factors such as time, geographical dispersion, and climatic
conditions, but also to usage by a heterogenous fleet of vehicles with different axle-loads and with
potential overloading. Maintenance of other fixed facilities is simpler. A railway track carries more
homogeneous vehicles-and, institutionally, the provider of the fixed facilities has owned the
vehicles, at least until now. Fixed facilities that transport water also have relatively simple
maintenance needs. In fact, from this-and other-points of view these subsectors can be grouped
into the "water cluster," the "machine cluster," and the "vehicle cluster."

2.10 From the point of view of demand, highway infrastructure is the most complex: road
transport interacts with a large number of sectors, has high network effects, and is a widespread
intermediate input. Other complications are the lack of direct contacts between suppliers (highway
departments) and users, and the difficulty of operating highways-as distinct from road
transport-competitively. On the other hand, in activities-such as telecommunications or
railways-run by enterprises in which suppliers are in direct contact with users, the potential for
operating in competitive markets is higher and the activities are in a much better position to respond
to demand. Some subsectors have a locational monopoly that enables them to largely disregard
demand, especially in thin markets-for example, airports, ports, and water supply.

2.11 In terms of competitive markets, relevant factors are the lumpiness in investments,
economies of scale, the demand structure, the linkages between users and suppliers, and the
complexity of the required institutional and managerial structures. At one extreme are activities that
clearly could operate competitively and in the private sector-such as urban transport. An example
at the other extreme is large water supply systems, for which, with few exceptions, a competitive
private-sector environment can't be created. Other subsectors in a similar, but not as extreme,
situation are waterways and major water storage facilities. The other subsectors fall in-between.
A corollary to this analysis has to do with the degree of government intervention. Taking only the
potential for monopolistic conditions (encompassing lumpiness, long asset life, and economies of
scale), externalities, and potential for cost recovery, highways again appear extreme, needing a high
level of government intervention-as do other activities such as major irrigation systems and dams.
At the other end, telecommunications, road transport, or thermal power generation seem to require
a minimum of intervention relative to other infrastructure subsectors.

2.12 This preliminary analysis suggests a spectrum of infrastructure subsectors ranging
from those in which policy or institutional solutions are extremely difficult, to those in which the
technical aspects are relatively simple and lend themselves to efficient operation in a competitive
market-in public or private hands-with minimal regulation. Highways-especially urban and
interurban-require the most difficult solutions. Other fixed infrastructure, such as major irrigation
or water storage facilities, has less acute but similar characteristics. And although the potential for
operating railways competitively is high, they have complex managerial needs. Maintenance is a key
issue for all infrastructure because institutional, financial, and political factors conspire to consistently
underestimate and underfund maintenance. Thus, a complex maintenance function implies an
exponentially more complex maintenance operation.



2.13 From an operational perspective, a clearer distinction ought to be made among these
different groups of infrastructure activities. Activities that have few traditional infrastructure
characteristics ought to be treated like commercial or industrial activities. Conversely, for activities
that have many of the complex characteristics of infrastructure, countries will have to look for the
best possible public sector role-and one that needs to be strengthened.

The Bank's Experience in Infrastructure

2.14 A comprehensive review of the Bank's experience in infrastructure will be provided
in a forthcoming policy paper. But three key trends are germane to this analysis.

2.15 First, in spite of the well-publicized changes in development strategies, infrastructure
has continued to represent between one-third and one-half of BankJ/ lending since fiscal 1975
(Table 2.1 and Appendix Tables A.1 and A.2). In real terms, infrastructure continues to be most
important, but its composition has changed. The importance of transport has declined while that of
electric power has increased considerably. In fiscal 1970-79, transport lending was 38 percent of
infrastructure lending, electric power, 28 percent; and water and sanitation, 10 percent. In fiscal
1980-89, the percentages were 27, 34 and 10 percent, respectively.

2.16 Second, infrastructure operations have performed better than average, with 85 percent
of all infrastructure projects analyzed by the Operations Evaluation Department judged to be
satisfactory, compared with a Bank average of 77 percent (Table 2.2). Telecommunications was the
best sector-with 96 percent satisfactory-and irrigation the least favorable, with 25 percent. The
ex-post rates of return for these sectors have been consistently higher than the Batik averages,
particularly for telecommunications and highways, often by significant amounts (Appendix Tables
A.3 andA.4). The outcome ofthe institutional development objectives inthose operations, however,
has been less favorable. Of the 1,250 projects with insdtuional development components reviewed
by OED in 1978-87, only 36 percent were considered to have achieved substantial success, although
infrastructure had higher success than most projects in other sectors. For example, utility projects
achieved substantial success in 42 percent of the cases (Table 2.3). Even in the sector with the
lowest level of substantial and partial achievement-agriculture-the success was greatest in
irrigation. A more detailed review of 40 infrastructure projects reports that in more than 52 percent
of the projects, the treatment of institutional development was rated good, compared with projects
in other sectors for which the figure was 38 percent (Appendix Table A.5). Because sustainbility
requires the achievement of institutional objectives, it is not surprising that the outlook for
sustainability is also relatively low-although again better for infrastructure than for other sectors.
Of 320 infrastructure projects evaluated by OED in fiscal 1986-90, only 59 percent were considered
likely to be sustainable, largely because of insdtutional problems. That figure was still better than
the 51 percent average Bank-wide.

I/ Bank includes IBRD and IDA.
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Table 2.1
World Bank Lending for Infrastructurel,

(in millions of 1987 U.S. dollars)

1970-79 1980-89 

% Share % Share
% Share of infra- % Share of Infra-
of Total structure of Total structure

Sector Amount Lending Lending Amount Lending Lending

Irrigation 8,087 7.9 15.0 11,079 6.6 14.8

Electric Power 14,909 14.5 27.7 25,553 15.2 34.2

Telecommunications 3,079 3.0 5.7 2,348 1.4 3.1

Transport 20,225 19.6 37.5 20,001 11.9 26.7

Urban Transport 2,259 2.2 4.2 8,497 5.1 11.4

Water Supply & Sanitation 5,341 5.2 9.9 7,331 4.4 9.8

Total Infrastructure 53,900 100.0 74,809 100.0

Total Bank Lending 103,015 167,625 l

Infrastructure Lending as
Proportion of Total Lending 52.3 44.6

Note: Some figures do not add up to totals because of rounding.
Source: World Bank data.
l! Bank includes IBRD and IDA.

Table 2.2
Bank/IDA Projects

Performance Evaluations, 1974-90

No. of Projects Percentage Rated
Sector Evaluated Satisfactory

Irrigation 163 75

Electric Power 220 92

Telecommunications 72 96

Transportation 463 83

Water and Sewerage 132 86

Total Infrastructure 1,050 85

All Bank Projects 2,587 77

Source: Operations Evaluation Department.
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Table 2.3
Achievement of Institutional Development Objectives:

Operations Evaluation Department 197W87
(percentages)

Sector Substantial PartLal Negligible
Utilities 42 42 15

Transport and Urban 34 45 20

Agriculture 33 42 25

Industry 48 32 20

Development Finance Companies 40 45 15

Education 31 56 18
Human Resources 23 54 23

Total 36 45 19

Source: Operations Evaluation Department.

2.17 Third, the Bank approach to infrastructure operations has evolved like that for other
sectors. Initially, infrastructure operations were purely investment oriented-with only modest
institutional development components, focused mainly on the implementing agency. Projects used
conditionality-often unsuccessfully-to impose financial discipline and also generally supported
public ownership and operation of public services. This initial focus has been broadened to
encompass sectoral operations geared to policy reform and sector- or subsector-wide institutional
reform programs. These broader operations have tried to address the real, fiscal, and financial
linkages of infrastructure with other economic activities. There are, of course, important variations
among infrastructure sectors.

Infrastructure at the End of the 1980s

2.18 This study assessed infrastructure in the late 1980s in developing countries using three
major sources: the Bank's sectoral data banks, Bank sectoral reviews, and detailed information on
nine countries-Bangladesh, Brazil, Colombia, Hungary, India, Kenya, Nigeria, Morocco, and
Thailand (see Appendix Table A.6 for a full treatment). These countries illustrate widely varying
infrastructure status in all major regions, at different income levels, and of differing sizes and
population densities. The data have serious limitations, however. First, for some countries and
sectors the most recent data are generally for 1985-87-although it is doubtful that the situation has
changed dramatically since then. Second, the data are not consistent enough to facilitate comparison
of the 1980s situation with that of the 1970s-thus, the general conclusion that progress in improving
infrastructure in the 1980s was slower than in the 1970s cannot be statistically verified. In addition,
the margin of error is large; the concepts of infrastructure, operational efficiency, and financial
viability are not always consistent among countries or sectors; and monetary data are rarely adjusted
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for inflation. Because of these shortcomings, the review was supplemented by extensive interviews
with Bank staff.

2.19 In most respects, the review found the status of infrastructure was not greatly changed
in the late 1980s from a decade earlier: poor conditions, low performance standards, and weak
finances were still the norm. Although, even during adjustment, many governments continued high
levels of spending for infrastructure-usually not as high as before-others did not. Spending ranged
from substantial investment in East Asia to reductions in some countries in Africa and Latin
America. Partly because of differences in spending volume, services vary among countries and
subsectors. Some countries were able to expand coverage and reduce the urban-rural gap. And
supply exceeded demand where growth was slower than expected. Yet despite increased
spending, infrastructure in East Asia generally has not been able to keep up with demand. The
type of spending also varied. Some countries maintained service levels by increased investment
in new capacity alongside a deteriorating stock. And, whatever the reason, infrastructure
generally has responded slowly to new demand. Adjustment and policy reforms-countrywide
or sectoral-have not yet greatly affected services, prices, or financial condition.

2.20 Whether this scenario constitutes an infrastructure crisis is largely a matter of
perception. Infrastructure was not a major barrier to growth in the 1980s-particularly in
stagnant or declining economies. But what could indeed qualify as a crisis is that infrastructure
in its present condition will prove a major barrier to future growth, when other barriers have
been eliminated. This crisis differs from that in several developed countries, in which a
previously adequate infrastructure has been allowed to deteriorate due mainly to lack of funds
instead of serious operational problems.

2.21 Expendfture and coverage. This study reached four conclusions about
expenditure and coverage. First, public sector expenditure in infrastructure in the 1980s
continued in real tenns at levels higher than in the 1970s. Second, as a consequence, the
increase in infrastructure services during this period was generally sufficient to meet the increase
in demand from population growth and from higher income-when such an increase occurred.
Third, investment also allowed infrastructure to reach a larger share of the population. But,
fourth, available capacity was seldom well utilized.

2.22 A study of 53 countries indicates that government investment for infrastructure
was generally higher in real terms in the 1980s than in the 1970s (Table 2.4), and even adjusting
for population increases. The nine-country study and sectoral information generally support this
conclusion. In a study of road investments in 35 countries, central government capital
expenditures in real terms increased in 23 of them in the 1980s compared with the 1970s, and
the country studies do not indicate any broad slowdown in road investments by the mid-1980s.
In the 1980s, the United Nations made a special effort, the Water Supply and Sanitation Decade,
to expand these services. Annual investments increased 50 percent in real terms from about $6
billion in the early 1980s to $9 billion by the end of the decade. The capacity of
teleconmnunicatons systems also was substantally expanded. A study of 18 developing countries
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indicates that investments increased from $4.6 billion in 1979 to $5.5 billion in 1988 (in 1992
prices). Investments were higher in 11 of the 18 countries. However, a study of ports in 16
countries shows no significant difference between investment levels in the 1980s and 1970s. The
country studies also found that road networks were expanded and improved in all countries, that
traffic generally increased at 5 to 10 percent annually, and the number of vehicles continued to
grow rapidly. Network expansions in the first half of the 1980s generally ranged between 5 and
20 percent for most countries. In five of the seven countries for which comparative data are
available, the network increases were greater or similar to those in 1975-79.

Table 2.4
Central Government Capital Expenditures in Infrastructure

During 1970s and 1980s
(in real terms)

Number of Countries

Total RAil
Capital Pipe- Te_-

Sector Expenditure Roads lines Ports Energy Water comm.

Total No. of Countries 53 35 24 16 18 17 20

No. of Countries Where
iCapital Expenditues Were

Higher in the 1980s 32 23 11 7 12 14 14
Lower in the 1980s 21 12 13 9 6 3 6

Compared With 1970s IIIIII

Note: Average annual expenditures in 1987 prices in 1975-79 and 198089 are used for comparison of expenditures in the
1970s and 1980s.

Source: IMF Government Finance Statistics Yearbooks

2.23 The supply of power increased considerably in the 1980s. A study of 70 developing
countries indicates that it reached about 2,000 TWh (Terrawat-hours) in 1989, more than double the
level of 1980 (Moore and Smith 1990). Annual electricity consumption increased between 1980 and
1987 from 470 Kwh to 650 Kwh per person in 41 developing countries. In the nine countries
studied, power generation and consumption increased at annual rates ranging from 5 to 13 percent,
lower than the increases of the 1970s, reflecting mainly lower economic growth. Several
countries-particularly Bangladesh, Brazil, and India-faced power shortages in spite of large
expenditures, partly because of investments that were not balanced between generation and
transmission. In telecommunications, in spite of the higher investments, capacity in most countries
is insufficient-causing congestion, reduced service quality, and annual losses to the economy
estinated in some countries at more than the annual investments in telecommunications. Unmet
demand for telephone connections in the developing countries might exceed 20 million compared with
about 43 million service connections (Wellenius 1990). A study of 28 developing countries indicates
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that between 1977 and 1987 waiting lists have increased, or remained essentially unchanged in 22
of them (Appendix Table A.7). In 1988, telephone waiting periods in a study of 18 countries
averaged about 10 years.2/ Finally, port traffic increased in all nine countries studied in detail.
Capacity has been adequate to handle general cargo traffic, but ports have not adjusted fast enough
to the rapid increase in container traffic.

2.24 As a result of investments and increases in supply during the 1980s, access to
infrastructure services has continued to increase, with a growing proportion of people in most
countries having access to electricity, safe water, telephones, and transport. The gap between urban
and rural populations remains large, but has declined somewhat. The population having access to
electricity increased between 1980 and 1990 from 35 to 43 percent, but grew faster in rural areas
(from 27 to 33 percent) than in urban ones (from 70 to 74 percent), thus closing the gap slightly
(Table 2.5). In water supply, by 1990 about 69 percent of the population had access to safe water,
about 63 percent in rural areas and 82 percent in urban. This was a significant improvement over
1980, when rural access amounted to only 30 percent and urban access 77 percent. As a result,
almost one billion more people in rural areas had access to safe water.3/ Access to water
increased in seven of the nine countries-but not in Bangladesh and Colombia-but many cities faced
water shortages severe enough at times to require rationing. Service deficits tended to be
concentrated among the poor. More generally, in an increasing number of countries, especially in
East Asia and Latin America, nearly all people in urban areas have some access to electricity and
water supply. Access to telecommunications, however, is still relatively low in spite of increased
capacity. A study of 13 countries shows that in 1989 the number of telephones ranged from 0.5
telephones per 100 people (India) to 18 (Portugal), compared with 40 to 60 in developed countries
overall.

Table 2.5
Access to Infrastructure, 1980 and 1990:

Rural and Urban Population Covered
(in percentages)

Urban Rural
Sector 1980 1990 1980 1990
Power 70 74* 27 33*

| Water 77 82 30 63

Sanitation 69 72 37 49

Source: World Bank Databases; and U.N. Report of the Economic and Social Council, July, 1990.

21 International Telecommunications Union, Pyramid Research, Inc.

3/ U.N., Report of the Economic and Social Council on Achievement of the International Drinking Water
Supply and Sanitation Decade, 1981-1990, July 1990. The effectiveness of this "access' is hard to assess.
Many of thewe new systems become quickly non-operational and in need of rehabilitation, or access is
hampered, for example, by deficiencies inside dwellings. These figures are likely to be overestimates.
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2.25 Although expansion of infrastructure capacity has continued, it has not been equally
well used. The existing capacity is generally adequate-or even exceeds demand-for roads in
Africa, railways in Africa and in Latin America, for port capacity to handle general cargo, for power
in many countries, and for water supply in some countries. The major reasons for excess capacity
include the unanticipated slow increase or decline in demand because of stagnating economies irn the
1980s and-for a few sectors-the long-term decline in demand that has not been matched by reduced
capacity (for example, in railways and port capacity for general cargo traffic). Excess capacity is
sometimes the result of investment imbalances, as between power generation and transmission and
distribution, or when irrigation capacity is wasted because of inadequate investment in canals. On
the other hand, the existing capacity is fully used or fails to meet effective demand for roads in many
countries in Asia and in some Latin American, European, Middle Eastern, and North African
countries, and at peak hours in most large urban areas; for railways in most Asian and Eastern
European countries; for power and water supply in some countries, particularly China and India; for
telecommunications; and for port capacity to handle container and bulk traffic in almost all countries.

2.26 Railways continue to be a special case. Most have lost traffic in the 1980s although
China and India are important exceptions, for well-known reasons. The decline has been sharpest
for passenger traffic because of the continuing expansion of roads. In most of the nine countries
studied, the railways could carry more traffic with relatively small additional investments.
Investment data are not readily available but the level of investments by central governments in
railways, pipelines, and air transport combined did not differ much in the 1980s from the 1970s,
suggesting a decline in railway investments.

2.27 Infrastructure condition and performance. The condition of infrastructure continues
to be poor and to deteriorate in a number of cases. For example, the vast expansion and
improvement of roads in developing countries in the 1960s and 1970s "created an infrastructure that
has been crumbling in the 1980s and threatens to collapse in the 1990s if not quickly strengthened
and protected" (World Bank 1988, p. 5). In 85 countries, 26 percent of the paved network is in
poor condition and requires rehabilitation and reconstruction and 42 percent is in fair condition,
requiring resurfacing if these roads are not to decline to poor condition (Box 2.1). The condition of
unpaved roads is even worse, with 33 percent in poor condition. Regional differences are not very
large, except that roads are in particularly poor condition in South Asia because of a rapid growth
of traffic on roads built to obsolete standards. In many countries extensive new construction offset
the deterioration that resulted from insufficient maintenance. Subsectors with a rapidly changing role
seem to be in the most precarious condition. Railways, for example, are in generally poor condition
in Africa, Eastern Europe, and Latin America-and somewhat better in Asia.

2.28 Operational standards have remained largely unchanged. The infrastructure sectors
suffer from serious operational inefficiencies, including excessive labor, high losses, low reliability,
and inadequate maintenance-and there is no evidence of significant improvement in the 1980s. In
developing countries,ports averaged about 13 tons of break-bulk cargo per ship-hour, compared with
23 tons in industrial countries. For containerized cargo the difference was even greater-36 tons
compared with 100 tons (Hickling 1990, Table 17). Telecommunications systems in many countries
are frequently congested and a large proportion of attempted calls is not completed. In Morocco,
only 20 to 30 percent of peak intercity and international calls were completed. Annual faults
averaged 0.9 per line in service, nearly double an acceptable level.
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2.29 The efficiency of many electric power companies did not improve in the 1980s. A
study of about 100 countries indicates that power losses averaged 18 percent of net generation in
1980 and 1987 and the number of consumers per power employee remained at about 70. In Nigeria,
for example, system losses were a very high 35 percent, of which 15 percent were technical losses
and 20 percent due to poorly maintained meters, theft, and underbilling. The quality of service,
including reliability and losses, of many railways is frequently low and is not adequately tailored to
shipper needs. A study of 26 railways indicates that they were not able to increase their efficiency
in the 1980s.4/ But there are wide differences. For example, the turn-around time of freight
cars-the time from one load to the next-averages only three days in China, but averages 25 to 30
days in many African countries.

2.30 In water supply, losses are generally high and Bank efforts to help reduce them have
not succeeded. In Brazil, water losses averaged 29 percent in 1987. Losses were also high in India,
quality was unsatisfactory, and the supply often was interrupted. In Nigeria, most water-treatment
works were unreliable because of frequent equipment failures-so that water quality was poor. In
irrigation, water distribution and application are frequently inefficient, unreliable, expensive, and
inequitable-as found in five of the country studies. As a result, cropping intensity and yields are
well below their potential. There are also extensive losses of production from waterlogging and
salinity. The operation of the irrigation network in India has deteriorated considerably in recent
years (see Box 2.2). In Morocco, the water efficiency in the Bank-assisted Doukhala project was
about 50 percent, compared with an appraisal estimate of about 65 percent.

2.31 The issue that continues to emerge as central is inadequate maintenance, although the
degree varies widely among sectors and countries. Current studies give several reasons to explain
this shortcoming: insufficient funds and import restrictions in railways; inappropriate maintenance
facilities, a shortage of spare parts, an inconsistent policy on equipment maintenance in ports; and
insufficient funds and shortages of skilled personnel in water supply and sewerage (see Chapter 7).
Inadequate equipment is a common problem. For example, rudimentary signaling and
telecommunications systems in railways; inappropriate and excessively costly technologies in water
supply; and the low penetration of modem technology in telecommunications. Bad initial
construction is believed to have compounded the problem in irrigation, water supply, and ports.

2.32 Weak effects of refonms. Of the policy and institutional reforms that are of particular
interest to infrastructure, the elimination of price distortions, elimination or reduction of subsidies
and subsidized services, and a concern for the financial health of enterprises and centralized agencies
are among the most important. (Other objectives, such as a larger role for the private sector or
deregulation are discussed in Chapter 5). Improved finances of infrastructure operators and a less-
distorted price structure are essential but-unfortunately-there is little evidence that such changes
have occurred (Appendix Table A.6). Instead, first, some subsectors that have maintained their
monopolistic position-telecommunications and most ports-continue to be financially sound. But
other monopolistic subsectors such as electric power have seen their financial position eroded largely

i/ Hickling 1990, Table 16 and World Bank Railway Database.
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because of more intensive political control of tariffs than in previous periods. Second, railways
continue to suffer from weak finances largely because they are exposed to competition but don't have
enough operational independence. Third, charging for water supply and irrigation continues to be
an operational and sectoral problem. Fourth, countries have generally managed to collect user
charges to cover road operating costs, but trucks do not cover the costs they incur.

2.33 Ports have generally managed to maintain a sound financial position through
monopolistic pricing and other measures. But competition is increasing for many ports. Tariffs
often don't reflect the costs of various services-and there is a danger of financial difficulties if
tariffs are not restructured to reflect the growth of container and bulk traffic. In the nine country
studies, port revenues covered operating costs, the only exception being Nigeria. The financial
situation of most telecommnunications agencies is sound, given their monopoly position and demand
in excess of supply. Financial rates of return tend to approach 20 percent and the annual return on
net revalued assets averaged 14 percent in a study of ten countries. In a study of 37 countries, cost
recovery averaged 172 percent.S/ In fact, telecommunications agencies often are an important
source of public funds. In Morocco, the system was expected to transfer $2.1 billion to the
government-60 percent of gross revenue-in 1987-94 (Wellenius 1990, p. 3). Financing problems
can arise, however, from the high foreign exchange costs of these investments.

2.34 A study of electric power utilities who were Bank borrowers in 29 countries showed
that in 1987-89, only six of them earned at least 8 percent on their investments and-for 13
borrowers-rates of return had declined since the 1970s (World Bank 1989b, para 28. Thus, the
proportion of investment requirements that could be financed internally declined from 25 to 17
percent (WDR 1988, p.142). The companies in only two of the nine sample countries were in a
strong financial condition. Most raitways continue to run heavy financial losses which impose a
heavy burden on government budgets. A review of 21 railways showed operating ratios generally
exceeding 130 percent and only railways which were still the dominant freight mode-because of the
country's policy decision to protect railways-had significantly lower operating ratios, which still
exceeded 100 percent.61 The losses tended to be particularly high for passenger services. The
practical result was the well-known vicious cycle of railways: delayed modernization, inadequate
maintenance, poor services, and traffic lost to roads.

2.35 In irrigation, water charges often do not cover the costs of operations and
maintenance and are not related to the value of water used. Low collection rates encourage wastage
of water, causing salinization, high water tables, and erosion. Low charges also lead to inadequate
funds for maintenance and increase the burden on government budgets. In India, for example,
recovery rates rarely exceed 70 percent of operating costs. The tariff structure for water supply and
sewerage services in most developing countries is not related to costs-and revenues rarely finance
a reasonable proportion of new investments. Moreover, there are extensive losses from theft,
inadequate metering, and a failure to bill and collect promptly. Cost recovery in urban areas is much

I/ IHickling 1990. Table 3 and World Bank database.

§/ lHickling 1990. Table 18 and World Bank Railway database.
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higher than in rural ones. By and large, the poor financial condition in water supply reflects the
view of many governments and societies that water should be free of charge.

2.36 For roads, the overall level of user charges is adequate to cover actual expenditures.
A study of 14 countries indicates that in the mid-1980s road user revenues exceeded expenditures
in ten of them by margins ranging from about 20 to 35 percent. If maintenance expenditures had
been increased to adequate levels, revenues would still have exceeded expenditures (Heggie and
Quick 1990). Heavy trucks, however, rarely pay fully for the additional costs they impose on road
construction and maintenance. Thus, it is likely that other vehicles are paying too much. What is
not considered in these calculations is the proportion of charges that should be defined as general
revenues and as such deducted from the road revenues. If this adjustment is made, the financial
situation of roads is less favorable.

2.37 Variation among countries and subsectors. Clearly, there is a wide variety in
infrastructure among sectors, subsectors, and countries. This section has generalized about trends
as much as possible, but a few additional points can be made about sectoral and country groupings.

2.38 First, a number of subsectors have had dynamic growth in most countries, often in
spite of negative general economic conditions: telecommunications, road transport, container traffic
in ports, and airports. Demand for these services has grown fast and often countries have not been
able to supply the necessary services. All indications are that demand for these services will
continue to increase rapidly, especially if countries resume fast growth. Conversely, railways and
general freight traffic in ports have continued to decline, reflecting structural changes in their roles.
Water supply, sanitation, and irrigation have had a mixed record and are more difficult to classify.
Water supply has been a dynamic sector but the actual demand is difficult to gauge because of price
distortions.

2.39 Second, despite the wide variations among countries-depending on factors such as
income level and stage of development, size, population density, economic and political structure,
and urbanization-five country groupings can be identified:

* High-growth countries in Asia and now in Latin America-Chile, Indonesia, Korea,
and Thailand. These countries will continue to experience high demand for
infrastructure and a key issue is how much infrastructure shortages will limit their
growth.

* Middle-income countries in Latin America, Europe, the Middle East, and North
Africa-some highly indebted-which are implementing important adjustment
programs. Here, as indicated, infrastructure deficiencies were probably not decisive
in explaining these countries' poor performance in the 1980s, but substantial increases
in productivity are needed if infrastructure is going to contribute to the resumption
of growth.

* China and India, which comprise almost half of the developing-country population
and do not conform to the patterns covering most countries. Factors such as the
crucial role of railways, power shortages in India, and the slow development in
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telecommunications sets them apart. The two countries are likely to experience
important structural changes in infrastructure in the 1990s-particularly a larger role
for road transport and a fast expansion of subsectors needed for a more open
economy, such as telecommunications, container ports, and electric power.

* Eastern European countries, and those in the former Soviet Union, which have some
of the characteristics of China and India and will experience several structural
changes in infrastructure like those described for China-but also will have changes
in the spatial distribution of production that will greatly modify the level and structure
of the demand for infrastructure.

* Most countries in Sub-Saharan Africa, which are undergoing adjustment but still have
stagnant economies, which also require drastic increases in infrastructure productivity
despite extremely weak institutions.

2.40 Third, the analysis in this chapter also suggests that the interaction among
infrastructure subsectors is crucial. An extreme example is that of India, where at one point
insufficient railway capacity to carry coal resulted in underuse of thermal power plants which, in
turn, affected telecommunications, water supply plants, and water pumps for irrigation. These
interactions need to be explored more systematically to better assess investment priorities.

Problems with the Traditional Analysis

2.41 One constant theme that emerges from an extensive review of the literature is that
sectoral analyses and actions in the 1980s to improve infrastructure performance were traditional-
similar to past efforts. No breakthrough occurred, except perhaps in policy or institutional
reforms-which have yet to show significant results. Most of the poor performance has been blamed
on technical, financial, or political problems-the political problems being inconsistent policies and
inefficient policy implementation. Inadequate maintenance often is raised as a central factor, but so
are obsolete equipment and poor construction. Institutional and managerial factors-including lack
of skilled staff-are certainly behind many of the reasons discussed, for example, technical indicators
such as poor billing and collection, poor maintenance, low wagon turn-around time, power outages,
and so on.

2.42 Financial problems derive from having many services provided by enterprises or
agencies running a deficit and depending on resource transfers from the central government.
Foreign-exchange scarcities indirectly affect services in most countries, even if the agencies are
running a surplus. For highway departments, having adequate road-user charges has not assured
financial solvency, because central governments usually have not transferred all collected or needed
funds to the highway agency. Overregulation and excessive government interference on prices,
staffing, investments, and services to be provided continue to be cited to explain poor performance.

2.43 The close interactions among fmancial, political, and operational issues have been
analyzed, but the extent of those linkages is still not clearly understood. For example, public
enterprises forced to operate at a deficit and pursuing multiple and contradictory objectives defined
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for political or social reasons cannot achieve a reasonable level of operational performance. Under
such circumstances, it becomes very difficult to provide the incentives and motivation to staff.

2.44 These undoubtedly are valid reasons for poor performance and need to be addressed,
particularly through policy and institutional reform programs. But, as indicated, many of these
reasons are too supply-oriented and insufficient to achieve the performance improvements required
in the 1990s. A demand orientation is also needed.
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Chapter 3

Infrastructure's Linkages with the Rest of the Economy

3.1 Since the mid-1970s, infrastructure's economic role in developing countries has been
largely overlooked. Instead, such concerns as investments in directly productive sectors, human
resource development, and consistency of economic policies have held center stage. Infrastructure
is attracting renewed attention, however, because of the developing economies' poor supply response
to adjustment programs. The need to reassess-and reach a consensus on-infrastructure's proper
role in development is not a matter of theory, but of fiscal urgency. No matter how much an
economy is opened to the private sector, governments will still have to provide a substantial share
of infrastructure-and thus plan how to allocate resources. Such decisions often err-partly because
of political or social considerations, but also because of an incomplete understanding of
infrastructure's interactions with the rest of the economy. Even well-developed project appraisals
fail to account for the fiscal implications.

3.2 The Bank, like other development institutions, has paid scant attention to the economic
effects of infrastructure. A review of a sample of public expenditure reviews and sectoral studies
reveals that the links between infrastructure and the overall economy are only discussed in general
terms-and until recently never systematically (Annex 3.1). Although a few sectoral studies deal
with country-specific issues-such as the linkages between trade and transport in India-these studies
show that the Bank has no systematic opinion about the main operational issues-such as the
proportion of public investments that should be devoted to infrastructure. Yet the new
challenges-the globalization of trade, increasing market orientation, and efforts to reduce poverty
and protect the environment-beg for an understanding of the linkages.

3.3 This chapter briefly considers current knowledge about the linkages between
infrastructure and other economic activities-the need for planning, the role of pricing, and
infrastructure's ties to poverty and the environment. The intent is only to highlight issues needing
research.

Macroeconomic Linkages

3.4 The evidence on macroeconomic linkages is sketchy-largely confined to developed
countries, and highly suspect in its results. For example, a study by Aschauer on the United States
and other developed countries concludes that the return on investments in infrastructure is about 40
percent, but the analysis has been found to be incorrect (Aschauer 1989). A particularly difficult
problem has been trying to determine whether infrastructure investments have promoted growth or
whether expansion of the economy has led to greater demand for infrastructure. It is likely that the
causality goes both ways, but research has not separated the different effects in a way that provides
precise answers. Also, the notion of diminishing returns from infrastructure investments is supported
by several studies. Research also suggests that public infrastructure investments first crowd out
private investment in the year they are made, but lead to greater private investment in later years.
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And the World Development Report 1991 concluded that a distorted policy environment substantially
reduced the return on the investments.

3.5 One shortcoming of most of these macroeconomic explorations is that they do not take
into account the efficiency with which increases in capacity are used. In this respect they are supply
oriented and assume operational performance is adequate and implicitly unchanged in the time
covered. In fact, whether an investment in infrastructure capacity achieves its full potential
contribution to economic output depends not only on operational performance but also on the demand
for the service: if effective demand is lacking or other services are desired, consumption will be less
than expected.

3.6 This dearth of knowledge is quite remarkable. The Infrastructure and Urban
Development Department is undertaking research to assess the marginal productivity of infrastructure
investments in a sample of developing countries. The approach is to collect evidence at the macro
and micro levels and explore ways of reaching more meaningful conclusions through a
complementary analysis of both levels. The available information hampers cross-country
comparisons: data from different countries are often collected using different definitions. Even basic
data-such as the proportions of infrastructure sectors in GDP-are hardly credible. For example,
in 1987 infrastructure was 16.8 percent of GDP in Bangladesh and 14.1 percent in Morocco, but
only 8.1 percent in Brazil or 8.9 percent in India. Most analysis of effects and linkages has been
based on secondary-usually aggregated-data. Apparently, systematic primary data on the effects
of infrastructure have not been reported anywhere.

3.7 Influence on output. Infrastructure can influence output through supply and demand.
It can affect the supply of total output by being a direct input in production; making private capital
or labor more productive, or enhancing an area's ability to produce by attracting workers or private
capital from other regions. Infrastructure can affect the demand for total output by creating income
for workers and entrepreneurs through the construction of facilities, crowding in private investment
by encouraging it through complementarity, or crowding out private investment when this is replaced
by infrastructure investments-and by generating a greater demand for infrastructure services as the
economy grows. The supply effects are more long term than the demand effects.

3.8 Real, finanda4 andflscal dbiensions. Infrastructure's linkages-real, financial, and
fiscal-with the rest of the economy have important policy implications. In addition to the linkages
to output, the employment effects and the importance of infrastructure investments and services in
the total economy are equally relevant. A similar analysis can be made of financial linkages-for
example, the effects of borrowing by public infrastructure enterprises on the availability of credit for
private infrastructure. The fiscal linkages include deficits of public enterprises, subsidies, user
charges, and cost recovery. In addition, sectors can be substitutes, as between transport and
telecommunications, but more often they will be complements, as the links between transport, power,
and telecommunications.

3.9 Unfortunately, most evidence about the effects of infrastructure involves individual
investments or services. The most readily available data show that Bank-fmanced infrastructure
projects-particularly those in transport-have higher internal rates of return than the Bank's average
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(Appendix Table A.3). Although these figures have serious problems of interpretation-sectors use
different appraisal methodologies, and ex-post evaluations have incomplete streams of benefits-the
figures indicate that infrastructure investments might be among the most productive, and suggest a
shortage of infrastructure facilities.

3.10 Long-term effects. The long-term effects of infrastructure may be the most
important-for example, effects on land use, the location of economic activities, the pace of
urbanization, and the shape and density of cities. Infrastructure could be key in determining whether
a developing country becomes, for example, an urban society based on high density and public
transport or one with low density and private transport-or, worse, the former for the poor and the
latter for the rich. In fact, urbanization with its underlying economies of agglomeration might be
one of the main factors explaining economic growth in a number of countries. Once urbanization
begins to level off, as in Latin America, growth rates begin to slow. This hypothesis needs to be
explored, because conventional wisdom has causality going in the opposite direction.

3.11 A related issue is how the cost functions of different types of infrastructure behave
under different assumed densities of economic activities and population. There is no reason to
suppose that the cost functions will vary following similar patterns. Telephones will be different
from water, which will be different from the various transport modes. Similarly, one would expect
different relationships for the sectors among countries, because of varying relative factor prices,
among other things. These cost relationships are the building blocks for understanding the long-term
effects of infrastructure. Location is one of the key organizing ideas about interactions among
different infrastructure elements, an important reason for dealing witAh infrastructure services as a
whole.

3.12 Knowledge about long-term effects varies considerably among sectors. For example,
for all the bias on short-term effects, they have been considerably researched for
transport-particularly highways-and reasonably well for electric power. The big gap is
telecommunications-an odd gap in light of telecommunications' obvious major influence on foreign
trade, services, and production more generally, the links with informatics, and the huge unmet
demand in most developing countries.

3.13 Deterioration of services. Another area needing research is the difference in effects
between the addition of infrastructure services and the deterioration or suspension of services.
Available evidence suggests that the deterioration or suspension might have more effect. (See
Chapter 4 for a discussion of the Nigerian experience in this respect.) The topic is especially
relevant in light of the continuing difficulties with maintenance. Deteriorating infrastructure is
known to cause increased costs for users and suppliers, unreliable services, congestion, private
generation of services at much higher costs, and-in extreme cases-a breakdown of economic and
other activities. But the pattern and intensity of those effects for each subsector are not known.

3.14 Sequenc{ng. Little is known about the proper sequencing of infrastructure
investments compared with other changes that can affect development, and about the threshold point
when infrastructure becomes a real limitation to development. In recent years, a number of countries
in Asia have managed to grow fast without their infrastructure growing commensurately. Congestion
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has ensued, sometimes dramatically, but the jury is still out on whether inadequate infrastructure was
a major barrier to growth. The effects of inadequate infrastructure, and whether countries can
withstand considerable shortages and continue growing at high rates, may depend on whether other
factors are in place-for example, a dynamic private sector, an open economy, and consistent
policies. But if there are no other dynamic factors, adequate infrastructure can act as a central
stimulus. For example, the "incubator" theory postulates that the confluence of infrastructure and
other services in central urban areas induces the establishment of new small enterprises, which
otherwise would not be profitable.

3.15 On the other hand, some developing countries have too much infrastructure at certain
sites-which can tie up needed resources. The explanations include speculative investments intended
to stimulate development-such as new industrial cities in Egypt-tariffs set too low to ration
demand, incorrect decisions on where infrastructure will be needed, and outmigration after
infrastructure is built. As indicated, a corollary is the need to know more about the
complementarities among sectors-for example, between transport and telecommunications regarding
industrial development.

3.16 Another broader way to look at sequencing is from the perspective of countries at
different stages of development. A systematic analysis-now unavailable-of how infrastructure
needs evolve during development would help with judgments about the adequacy of infrastructure
at particular stages.

Pricing and Cost Recovery

3.17 Pricing and cost recovery issues are well-treated elsewhere, particularly regarding
roads, the most complex case (Heggie 1991). Here only selected issues directly relevant to the other
topics in the paper are highlighted. A key issue is how pricing policies in the different sectors reflect
their institutional structures. Other issues are that pricing and cost recovery policies have not taken
into account the fiscal effects and the cost of public funds, and the major negative effects of distorted
pricing on resource allocation, on operational and managerial standards of infrastructure services,
and on the environmental impact of infrastructure.

3.18 Pricing and the instutional context. Pricing policies reflect the institutional
structure of the sectors and subsectors. For infrastructure that is organized in public
enterprises-power, telecommunications, railways, and urban water and sanitation-efficient pricing
is based on long-run marginal cost. But in sectors organized as government departments-roads,
irrigation, and rural water and sanitation-the efficiency price is defined in terms of short-run
marginal cost. This pricing divergence is unjustified-reflecting only the institutional differences.
The divergence exists because enterprises rely mainly on the direct pricing of their services to
recover costs and finance additional capacity-making long-run marginal cost usually significantly
higher than short-run marginal costs. By contrast, government departments do not depend on
internally generated funds to cover costs-instead using direct budgetary allocations. These
differences in treatment create distortions in the public sector-and particularly for competition
among different types of transport.
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3.19 Pricing, cost recovery, andfiscal effects. A pervasive problem with infrastructure
pricing policies is the neglect in many cases of the budgetary effects of those policies. Because of
a strict application of short-run marginal cost principles or of an inability-or unwillingness-to
increase prices, governments often have been forced to cover costs by subsidization, writing off
debts, lending at preferential rates, or allowing assets or services to deteriorate. However, in recent
years the cost of public funds has been as much as twice that of private funds, most governments
have limited tax capacity-and extensive government borrowing may no longer be feasible. Thus,
an analysis of the fiscal effects of pricing policies must be incorporated in the policies'
implementation. Such a framework, being developed for roads-in the forthcoming policy
paper-overturns traditional thinking by suggesting that prices be based on the most economically
efficient way to recover total costs.

3.20 The negative effects of setting prices too high or too low are beginning to be analyzed
more systematically. Charging too little and/or under-allocating fimds has led to a vicious cycle of
inefficient operations, unreliable service, and deterioration of capital assets. All these developments
imply poor service, which in turn has adversely affected consumers' willingness to pay and thus the
ability of the supplying institutions to cover costs. In irrigation, for example, the proportion of costs
recovered has been between 15 and 45 percent. Institutional issues firther exacerbate the negative
effects-as in cases where charges are not collected by the suppliers and need to be allocated through
a political process. Allowing prices that are too high in the current climate of deregulation could
induce the entry of private sector operators who can take the best clients away from the public
suppliers. The existence of considerable cross-subsidization, as happens extensively in infrastructure,
exposes public operators to selective private competition which will prevent the continuation of the
cross-subsidies-usually politically imposed-and greatly deteriorate the suppliers' financial situation.
The problem is that differentiated prices are justified on economic efficiency grounds: "Ramsey'
pricing-charging higher prices to users with low elasticity of demand and lower prices to users with
higher elasticities-minimizes the welfare loss from charging more than marginal costs.

3.21 Entry of alternative suppliers can hurt economic efficiency or cost recovery by
undermining the economies of scale of the public-sector operators-thus increasing operating costs
and triggering a vicious cycle. This situation may be exacerbated by overconsumption and possible
congestion where the prices are lower.

Effects on Poverty

3.22 The effects on poverty need to be explored further. Infrastructure problems can affect
the poor disproportionately-such as forcing the poor more often to obtain more-expensive or less-
safe alternatives (Whittington and others 1990). Higher-income groups usually manage to capture
the best services available. The difference in the quantity and quality of infrastructure services
between the rich and poor sections of cities is the most glaring illustration. The negative
environmental effects of inadequate infrastructure-such as air and water pollution-are most evident
in densely populated inner cities, where the poor are concentrated. Inadequate services also affect
the poor's labor productivity and access to employment-for example, by harming their health.
Inadequate access to services-such as transport-also can reduce the time available to the poor to
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engage in income-earning or domestic activities. Activities that have a high potential to generate
employment for the poor-small enterprises-are particularly hurt by infrastructure deficiencies.

3.23 Generally, approaches to infrastructure services need to be developed that will most
affect poverty reduction. And more knowledge is needed about the effects of infrastructure at the
household level. Programs to enhance the poor's access to infrastructure through subsidies have
proved generally unsustainable because they are extremely difficult to target.

Effects on the Environment

3.24 Evidence of serious and worsening environmental degradation in developing countries
and recognition by donors and countries of the complementary role that the environment can play
in development have raised questions about the linkages between infrastructure and the environment.
It is important, however, that scrutiny of these linkages not be based on assumptions drawn only
from the experience of developed countries, where expansions in infrastructure are usually seen as
entailing some environmental sacrifice. The World Development Report 1992 has focused on
environmental issues and proposes a comprehensive action program for developing countries (World
Bank 1992). Here, only a few issues particularly relevant to infrastructure are highlighted.

3.25 'The environmental problems related to infrastructure in developing countries are a
strange mix. On the one hand, rudimentary cooking and home heating appliances-in poorly
ventilated areas using dirty fuels-may expose many people to harmful levels of indoor air pollution.
Millions more must cope with a high incidence of waterborne and foodborne disease. Both problems
were more or less eliminated in developed countries a century ago. On the other hand, as economies
develop, countries are increasingly subject to the ills of industrialization-such as hazardous waste
dumps and urban photochemical smog. As a general rule, infrastructure development helps correct
the problems in the first category while exacerbating those in the second.

3.26 Thus, although the negative effects of infrastructure expansion should be considered,
the improved delivery of infrastructure services can also help maintain and improve environmental
quality. Indeed, the benefits to commerce, tourism, and work force productivity that may be
associated with infrastructure make a compelling economic case for its improvement, even if its
direct externalities are ignored.

3.27 It is still not too late for most developing countries to prevent the kind of
environmental damage experienced by developed countries. The environmental effects of many
infrastructure changes depend on the details of their use-for example, where a highway is built or
the type of fuel used for power production. Issues to be studied include, for example, the linkages
between long-term effects, urban infrastructure investments, and the shape and density of large urban
areas.

3.28 Pricing. Pricing that is too high or too low can indirectly harm the environment.
Excessive charges for services that help protect the environment-such as sanitation-may lead
consumers to find alternative, less-safe solutions. Thus, local governments spend 30 to 50 percent
of their operating budgets on the collection of solid wastes (World Bank 1989c). Most problems,
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though, result from failure to charge users the marginal cost of a service. Subsidies can lead to
excessive consumption, inefficient production, and insufficient funds for proper maintenance or
expansion. Poor maintenance may cause sewer backups, for example. Of 200 waste treatment plans
in Mexico, 80 percent have been unusable because of poor maintenance (Bartone 1989a). Or, in
Lima, Peru, less than 60 percent of the refuse collection fleet is available at any one time-which
causes "the almost universal transformation of planned sanitary landfills into open dumps" (Bartone
1989).

3.29 Subsidies also may have environmental consequences by favoring one mode-of
transport or power production, for example-over another. Low taxes on heavy vehicles may
encourage their use at the expense of railways which may be less polluting. Cheaper prices for
coal-compared with, say, natural gas-may increase air pollution. Proposals to include externalities
in pricing-for electricity, for example-range from economic incentives, such as emission fees and
tradable permits, to laws requiring that a certain percentage of emissions from a vehicle or power
plant be treated. Emissions from output are relatively larger in developing countries, because the
quality of fuel burned is lower, the technology is more primitive, and the operating personnel are
unlikely to be well-trained. For instance, particulate emissions from power plants in China are very
high because, in part, unwashed and unsized coal with an ash content averaging 27 percent is burned,
as opposed to the ash content of 11 percent burned in the United States. Although per-capita
electricity consumption is still low, the high income-elasticity for electric power implies that this
sector will grow rapidly with development.

3.30 Ibfrastucture defciencies. Many of the negative environmental consequences of
infrastructure in developing countries are directly correlated with operational
deficiencies-particularly limited access, unreliable equipment, and distribution losses. Limited
access and unreliable equipment produce some of the same problems associated with inadequate
pricing. In addition, unreliable equipment may increase pollution. Start-up of stem-electric boilers
when maintenance is poor causes a large emissions "pulse" of hydrocarbons and flyash. Or, backup
plants used to make up for power shortages-as in Nigeria-are likely to be more polluting.
Reducing power distribution losses-caused by line losses, for example-can limit the need to expand
capacity.

The Need for Planning

3.31 The widespread disenchantment with planning and with the public sector-and the
emphasis on the private sector-have led to the virtual abandonment of infrastructure planning.
Some form of planning is needed, however, because of the public sector's continuing important role
in providing infrastructure. Whether governments are laissez faire or interventionist, they still need
to decide how to allocate public sector investments to infrastructure. In addition, environmental,
political, and social considerations specific to each country require an overall perspective.
Governments thus need information about the interactions between infrastructure services and key
macroeconomic and sectoral variables, the costs and benefits of non-economic objectives pursued
through infrastructure services, the effects of current infrastructure policies on services, the expected
rates of return on current public sector investments, and about other economic objectives-such as
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exports or regional development-that may be influenced by infrastrucure or influence demand for
infrastructure.

3.32 As infrastructure becomes privatized, and markets begin to function, the distinction
between planning and sectoral policy management may be increasingly blurred. As the focus
changes to policy management, the first priority should be to identify the main ingredients needed
for that task-a conceptual framework, information and monitoring requirements, supporting
economic and social analysis, and institutional capacity. However, although a better understanding
of these issues can greatly improve policy management and investment decisions, cost-benefit
analysis will need to remain central to investment decisionmaking, but improved through the explicit
inclusion of externalities (e.g., the environment) and distributional and fiscal impacts. Combining
macro- and microanalysis to improve the quality of decisions will continue to be an art.
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Chapter 4

The Reliability of Infrastructure Services

4.1 The central theme of this paper is the need for enhancing productivity of infrastructure
through a stronger demand/client orientation. One key ingredient is an increased focus on the
reliability of services. Reliability is important for two reasons. First, since reliability is essentially
in the eyes of the user or client, it helps to induce a more demand-client-oriented perspective on
traditional issues of operational performance. Since operations always have been, by definition,
supply-oriented-mostly in the hands of engineers and accountants-a different focus linking demand
issues more closely with operations seems a more effective approach for increasing productivity.
Second, reliability is an increasingly important ingredient of infrastructure quality. In the early
stages of development-especially in growth strategies oriented toward self sufficiency in the last four
decades-the first priority has been access to services. But access is no longer enough. The
increasing proportion of international trade in most developing economies, the globalization of the
world economy, the accelerating pace of industrialization resulting in more high-value-added
products, and the major changes in manufacturing and logistic technologies-for example, just-in-
time inventories-increasingly require services that are reliable. For some activities, such as an
artisan shop or even irrigation, frequent electricity cuts are expensive. For high-technology computer
work or the handling of frozen materials, however, frequent interruptions could bring ruin. A
country cannot begin to participate in the globalization of financial markets without good
telecommunications. The essence of just-in-time inventories is absolute reliability in the distribution
and communications systems.

4.2 The concept of reliability is important not only for relatively high-technology
activities, however. If developing economies become truly integrated in the international economy
they will not be able to keep a dual economy-one integrated and another isolated-for long. Even
relatively lower-technology activities, such as the export of perishables, have required a high level
of infrastructure reliability. Also, there is evidence that unreliable services affect the poor much
more negatively. A key ingredient of successful poverty reduction strategies will be reliable
infrastructure services.

4.3 Of course, the importance of reliability varies significantly among activities and
subsectors-and countries. At one extreme, for developing economies that are pursuing an export-led
growth strategy-such as Chile, Korea, Malaysia, and Thailand-the reliability of infrastructure is
already a serious issue that would apply to most aspects of their economies. At the other extreme,
in still-closed and undeveloped economies in Sub-Saharan Africa, the issue of accessibility of services
is still central. The paradox, however, is that the longer countries delay emphasizing quality or
reliability, the harder it will be to accelerate growth-particularly to participate fully in international
trade. And although reliability is more important, for example, for the transport and
telecommunications subsectors in foreign trade, it can be a useful focus in all sectors.



- 34 -

4.4 The importance of the concept of reliability has emerged from the need, due to the
developments described above, to focus on the quality of infrastructure services rather than only on
the quantity or accessibility of services. Not only that, but for a number of economic activities very
specific levels of quality are required. It is no longer possible to think of infrastructure services as
having one, uniform level of quality, as is usually the case in discussions about the role of
infrastructure. The notion of "service" needs to be disaggregated to be able to explore those levels
of quality required by different types of activities. After all, the central objective is to provide the
quality of services in the most effective way. In this context, reliability is just one approach that
promises to be operationally useful.

Definition

4.5 For users, reliability means that a service has a high probability of being available
in the quantity, quality, and at the time required. This concept of reliability can be directly linked
to a specific use.7/ Users indirectly decide about production because of the level of
quality-reliability-of infrastructure services they expect. Substantial changes in that reliability will
induce changes in the users' behavior. For example, a brokerage firm might expect almost 100
percent completed connections in telephone service; a reduction to 70 percent will greatly disrupt the
operation. Or a farmer might count on weekly truck transport; if the truck does not appear in a key
period, the farm's output might be lost. In most cases-and especially in developing
countries-unreliable service is the result not only of technical aspects but also of managerial and
financial failures.

4.6 Reliability is measured in different ways for different infrastructure services. For
electricity, it is measured by the number, length, and time of power outages, and by changes in
voltage and frequency levels; for freight transport, by the meeting of delivery schedules and by loss
or damage to goods being transported; for passenger transport, by delays in travel time; for
telecommunications, by delays in dial tone, uncompleted telephone connections, and interferences
with the sound; and for water supply, by the timely delivery of promised amounts of water and its
quality for drinking, irrigation, or other uses.

Demand for Reliability

4.7 The demand for service reliability varies considerably among economic activities,
depending on the level of technical sophistication. Thus, the importance of reliability varies at
different stages of economic development. At one extreme, there is little demand, or expectation,
for reliability in subsistence agriculture. The demand begins to appear in the early stages of
commercial agriculture or industrial production. In general, manufacturing requires relatively more
reliable power, transport, or communications. A shift from manufacturing to a service economy
requires even better communications facilities. At the other extreme are the activities-such as
exports of perishables or modem technologies using sophisticated computer work-that are

71 The definition might also be extended to include price reliability, but that dimension has been left out of
this analysis.
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impossible without reliable power, water, transport, and communications. Although the demand for
reliability will vary significantly among countries, in all countries, foreign trade-particularly
exports-will typically demand higher reliability.

4.8 Suppliers of infrastructure face a variety of demands for reliability. One distinction
is in demands for infrastructure as an intermediate input, for which the effects of unreliability could
be serious-for example in terms of lost production, idle capital or labor, or spoilage. Demand
could come also for infrastructure as a final or consumer good, in which case unreliability is more
in the form of an inconvenience or lost time, although many other negative effects could ensue, on
health or time available for directly productive activities. Thus, suppliers must adapt their services
to those varying demands for reliability. For example, in transport, perishable goods are sensitive
to time delays as well as damage during processing and handling. Precision goods demand
smoothness of processing to avoid damage and might not survive transport over roads or railway
tracks that are in poor condition. In water supply, the demands for water quality differ for
households, industrial users, fire departments, or road cleaners. Similar examples can be given for
the other types of infrastructure. Thus, the nature of the demand makes it difficult to evaluate the
reliability of a whole infrastructure network, since such networks are needed for competing uses,
each of which has a different reliability requirement. This is why a clear user's perspective is
operationally so important.

4.9 The effects and perceptions of reliability may vary according to time and location.
The reliability of infrastructure components may vary from link to link-as in a system supporting
an international trade chain (Fig. 4.1). For example, in India the current objective is to improve
competitive prices and delivery schedules-and thus export performance. This objective differs from
past goals to consolidate the economy and achieve self-sufficiency through import substitution. The
past objectives depended on infrastructure differently than they do now. Systems whose reliability
may have been adequate for past objectives do not live up to current demands.

Effects of Unreliability

4.10 Infrastructure reliability is generally poor in developing countries, although it differs
widely among countries and sectors. Many of the nine countries analyzed in depth for this study
suffer from frequent power outages and voltage drops. In northern India, electricity shQrtages in
1989 led to power rationing for industry, agriculture, and domestic use; the grid collapsed nine times
in six months, interrupting about one-third of the system and requiring three to five hours each time
for restoration. Voltage drops of 25 percent are common, often causing rural water pumps to burn
out. Failure rates of local telephone calls ranged from 8 percent in Bombay to 43 percent in
Calcutta, compared with 2 to 3 percent for a well-operated exchange in a developed country.

4.11 Inadequate road maintenance also can make roads impassable, as in Ghana in the early
1980s, when access to interior areas was curtailed. In Nigeria the rural road network had
deteriorated so badly that produce often had to be moved by head-loading, which costs about forty
times more than transport on well-maintained roads. Poor rural roads also made water from tank
trucks more costly and unreliable. Water is periodically rationed and-because of equipment failures
-water treatment works are not reliable, threatening water quality. In India, 20 to 25 percent of
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rural water supply schemes are out of operation at any time. One cause of unreliable rural water
is the fluctuating electricity supply. An unreliable water supply for many irrigation systems
contributes to farmers' reluctance to maintain irrigation structures and pay for water.

4.12 Infrastructure unreliabilt In Nigeria. Lee and Anas have done the most thorough
study of the effects of infrastructure unreliability, focusing on Nigeria (1990). The investigation was
intended to detail the effects on manufacturing firms of well-documented failures in infrastructure
services-electric power, water, urban transport, and telecommunications. Some of those
deficiencies were significant in Nigeria. For example, in 1988, more than two-thirds of the
manufacturing establishments suffered more than five power outages per week and 17 percent
experienced more than ten-with almost 20 percent of them having to shut down operations during
those power failures.

4.13 This research shows that large and small firms are affected differently. Large firms
spend significant resources investing in their own facilities and services but small firms are more
seriously affected by infrastructure deficiencies. Because of the lumpiness of the investments
required and the high operating costs, smaller enterprises can rarely afford to get their own standby
generators, boreholes, radio transmitters, or messenger motorcycles. Since many new jobs in urban
areas come from new small enterprises-generally 60 to 80 percent of new jobs in major citie-the
negative effect of infrastructure deficiencies is substantial. And the higher costs to Nigerian firms
affect their ability to compete internationally.

4.14 Although all 179 firms studied are connected to the power grid, every firm with more
than 20 employees has its own standby generator-and has invested, on average, $130,000 on power
facilities. But, only one-third of the small firms-fewer than 20 employees-can generate their own
power. Similar variation by size of firm is found in the private provision of water supply. No
sampiled small enterprise has its own water supply; about 14 percent of the firms with 20 to 50
employees have their own supply; and two-thirds to three-fourths of medium-to-large
enterprises-with 100 or more employees-have private wells. No small firm has a private
communications system, such as a messenger motorcycle or radio transmitter, but because public
telecommunications services are inadequate, 70 to 90 percent of the firms with 500 employees or
more have their own radio transmitters.

4.15 The capital value of these private infrastructure facilities averages 25 percent of the
total value of machinery and equipment for firms having fewer than fifty employees and about 10
percent for firms having fifty or more. The percentage of total capital costs varies according to the
type of service. The average capital cost for electricity generation is almost four times larger than
the share of capital for wells and treatment facilities. The average cost of generating electric power
privately was about nine times higher than the average cost in advanced developing and developed
countries. This illustrates the firms' willingness to pay for reliable services. The sample firms, as
a whole, used only 25 percent of their privately installed generating capacity. The presence of these
largely idle reserves of generating capacity contributes to a high average fixed cost.

4.16 Costs. The costs of unreliability can accrue not only to users but also to suppliers,
who can lose their original investment if they don't act to improve reliability; operators facing future
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difficulties in managing demand, such as dealing with congested services; and non-users as a result
of negative effects such as pollution, noise, environmental degradation, and lower land values. The
types of costs resulting from unreliability vary, depending on usage. For example, in power supply
each of the users has a different cost, and there are well-accepted approaches for calculating them
(Munasinghe 1979; Lee and Anas 1990). For other forms infrastructure, such as transport, water
supply, and waste disposal, there is not one well-accepted approach. An exception is railways,
where there are well-documented-although partial-approaches (Martland 1974).

4.17 Also, there are direct and indirect costs of the results of unreliable service, such as
power outages. The direct costs occur during an outage and the indirect costs arise if users adapt
their activities to become less susceptible to outages-such as paying for other energy sources.
Industrial outage costs include damaged materials and lost production, minus any recovery during
regular working hours or on overtime. Changes in voltage or frequency can damage electric motors.
Commercial users incur losses in sales and services from outages if computers and other office
equipment cannot be used, when there are no lights or elevators, when cash registers or gasoline
pumps stop working, or when refrigeration stops in stores, restaurants, and hotels. The costs of
power outages depend not only on their length and frequency but also on such factors as the time
of day or the day of the week and whether the outage was forewarned.

4.18 Effect on cost recovery. The potential for cost recovery seems to be directly linked
to service reliability. Studies have shown that unreliability contributes substantially to users'
unwillingness to pay, even when they can afford to do so. Farmers are unwilling to pay water
charges not only because of a long tradition that water should be free, but also because the supply
of irrigation water is frequently erratic and unavailable when it is most needed. One study found
that households in a large Nigerian city-Onitsha-were paying private water vendors more than
twice the operation and maintenance costs of the piped public distribution system because the quality
and reliability of the private service was better (Whittington and others 1989). Another study in
Nigeria found that "households do not trust the government to provide a reliable public water supply"
and cited tiiat as a key reason for the low willingness to pay water charges (Whittington and others
1990, para. 106). Anecdotal evidence suggests that unreliability is also important to cost recovery
in electric power, telecommunications, and water supply, thus contributing to the pervasive financial
weakness of public agencies.

4.19 Distbutional effects. Available evidence indicates that the distributional effects of
unreliability are extremely regressive. First, the Nigerian study shows that small firms have much
less possibility of generating their own supplies-or protecting themselves from unreliable
infrastructure. Even when such firms do attempt to provide their own infrastructure, economies of
scale make the costs higher for the smaller firms. Second, the cost paid by the poor for reliable
supplies is often several times the public price. In Nigeria, in some instances, the poor pay nine or
ten times the price of public water service or-worse-they have to devote much their time to
obtaining water. In Istanbul, recurrent costs assumed by households to cope with unreliable
infrastructure range from 1 to 5 percent of annual income, with the poorest households facing the
higher proportion. And, in general, women bear much of the burden of these extra costs (Box 4.1).
Third, as indicated the rich often manage-as Samuel Paul (1991) puts it-to "capture" the few good
services that are available. Developing countries are full of examples of this phenomenon-from the
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perfectly maintained road and telephone line to a politician's farm, to better services to the richest
sections of a city, to preference given to particular shipments by road or rail. The poor have little
voice and are not in a position to pressure suppliers to improve their reliability.
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to alternative sources, reduce consumption, install redundant capacity, or have their own treatment
facilities.

The Growing Importance of Reliability

4.21 The globalization of the world economy is a momentous development that will have
important positive effects on developing countries (Peters 1991 and 1992). Just exposing an
economy to foreign competition imposes stricter demands on the quality and reliability of most
activities, including infrastructure services, than demands prevailing in a closed economy. If a
country also wants to join the more advanced production processes, such as just-in-time inventories,
the demands are even stronger. But stricter demands apply to all activities in international trade, not
only the advanced ones, such as the productions of automobile or electronics parts. For example,
the strict inventory controls kept by retailers in developed countries impose stricter delivery schedules
for imports of artisan work. Initially, the pressure exercised by international competition will have
a salutary effect only on tradables but, over tirne, such positive effects will be spread throughout the
economy, especially if the export and import base is broad. The analysis below also illustrates how
institutional weaknesses affect the provision of infrastructure services and how administrative barriers
are primarily responsible for delays in distribution systems.

4.22 The world economy is facing a new kind of industrial competition (Alavi 1990). New
international rivals have emerged with advantages in costs, productivity, or government support.
New products or processes have created unusual possibilities in marketing and production. Rapidly
changing technology in production and communications has transformed the competitive dynamics
of the world economy. The adaptability of supply to day-to-day variations in demand is a central
characteristic of the new world competitive environment. Although in this new environment price
competition remains important, quality, delivery time, marketing, services and the ability to adapt
rapidly to changes in demand are becoming crucial to capturing and maintaining markets. The
globalization of world markets and new production processes-accelerating in the 1990s-will require
major improvements in infrastructure quality if developing countries are to participate successfully.
These improvements are important because more than 80 percent of exports from developing
countries go to developed ones. Alavi's study regards physical infrastructure as "the backbone of
competitiveness" and finds that "a sophisticated physical infrastructure-roads, rail, air, and marine
transport, telecommunications, power, and so on-is a precondition for productivity growth and
successful international competition" (Alavi, para 4.32).

4.23 The increasing globalization of markets permits producers to seek cost advantages for
supplies and other inputs worldwide. At the same time, consumer preferences in many markets are
changing rapidly as information about new products spreads quickly and increasing incomes make
consumers more selective but also more capricious. These changes require quick responses in
supplies, production, and marketing. Flexibility and prompt global delivery frequently become
as-sometimes more-important as cost and quality. An example is a textile company in Taiwan
which is a key supplier of finished garments to a buyer in Germany (Box 4.2). Fashion designs are
handled in Taiwan, but tailoring takes place at an offshore manufacturing base in Thailand. The
factory in Thailand imports textiles from a weaver in India, cotton from the United States, and
synthetic yarn from Indonesia. The final product is shipped from Thailand to Germany. In all this,
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the supplier has to be very responsive to the buyer's strategy of reacting quickly to frequent changes
in fashion.
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closer relationships between buyers and sellers because buyers expect perfect quality and absolutely
reliable delivery. An example is a steel processing plant in California owned jointly by a Brazilian,
a Japanese, and an American company. The plant is supplied with steel plates produced in
Brazil-and plates made in Mexico using mineral ore from Brazil. Because the plant provides steel
products to several car and equipment manufacturers, most of whom have adopted just-in-time
production arrangements, the supply lines for ore and steel plates have to be extremely well-
coordinated.

4.25 The effective management of this process requires up-to-date information on supplies,
production, and sales-and an extensive and reliable communications system. Information, in effect,
becomes a substitute for inventory and other resources-and improves service while keeping costs
under control. Although the costs of major production inputs have increased in the last fifteen years,
the costs of information have decreased. The quantity, quality, and complexity of information
exchanged between buyers, sellers, and third parties have increased considerably in importance with
wider acceptance of just-in-time and related processes. The timeliness, accuracy, and availability
of information are the single most important service dimension. A study of 1,450 businesses in
Canada, Japan, the United States, and six Western European countries found that their managers will
attach increasing weight to the availability of reliable telecommunications in the 1990s before
deciding to enter new markets or selecting new business partners (Peters 1992). But good
communications must be backed by reliable delivery of supplies, which involves not only
international transport but also efficient production processes. These, in turn, require reliable power
and domestic transport.

4.26 The new production processes require smaller consignments and more frequent
shipments. The needed multimodal, worldwide perspective has directly affected transport methods
and arrangements. In many regions, ocean transport is now provided with increasing frequency and
speed-especially for high-value containerized goods-and with a degree of reliability that enables
shippers to adhere to their just-in-time arrangements. Two-thirds of the services into and out of key
Pacific ports are provided on a fixed day of the week. Similarly, the long-term shift of domestic
freight traffic from railways to trucking has been reinforced because of trucking's greater flexibility
in responding quickly to changes in delivery requirements.

4.27 A study of manufacturing processes in Western Europe indicates that of the time taken
from the supply of raw materials to final retailing, 2 percent is used in production, 5 percent in
transport, and 93 percent in storage at various stages of processing (UN 1987). In some developed
countries, the use of logistics to improve this process has resulted in reductions in order cycle time
of up to 80 percent, inventory reductions of 30 to 70 percent, and reductions in costs of the final
product of up to 30 percent. An important contribution to this has been the liberalization of
govermnent regulations preventing competition in transport and telecommunications.

4.28 Studies of specific export commodities confirm the new developments. A study of
bicycle and footwear imports into the United States found that the three important product criteria
are price, quality, and on-time delivery: "Reliable, complete deliveries are essential for retailers to
take advantage of seasonal sales peaks and fashion cycles" (Egan and Mody 1990, para 2.10).
Because these peaks and cycles are short, even delivery delays of only a few days can mean lost
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sales and substantial markdowns. Similarly, a study of the electronics industry found that competing
effectively in world markets requires not only low production costs, but also high quality and rapid
delivery times (Dahlman 1990). These require a stronger infrastructure than most new entrants have.

4.29 The new production processes present developing countries with a difficult challenge.
Although many have succeeded in diversifying exports and increasing the volume of manufactured
exports-though from a low base-they may now be facing a slowdown, in part because of serious
logistical constraints. For example, the costs of containerized exports from India have risen to one-
third more than the average for competing Asian countries-and the time required to get products
to markets is also longer (Box 4.3). The causes include power shortages, capacity constraints in
ports, roads, railways, and warehousing, and poor telecommunications. Other key impediments have
been outmoded trade legislation and customs procedures, uncoordinated management of
infrastructure, and limited availability of information services. As a result, exports and imports face
long delays and high costs. Container-handling costs in India are 80 percent higher than in Japan
and the United States.

4.30 The situation is similar in many Latin American ports. According to the UN
Economic Commission for Latin America and the Caribbean, the cost for handling one ton of steel
in Santos, Brazil, was $22 in 1988, compared with $3.18 in Kaohiung, Taiwan, and $3.80 in
Rotterdam. The major reasons for the high costs include insufficient investment, government
regulations, and union work rules that require overstaffmg, prevent work at night, and penalize
private terminal operators who handle only their own cargo. Brazil was expected to lose $5 billion
in potential exports in 1991 because of high port charges (The New York limes 1991).8/

4.31 India's efforts to export computer software have failed to meet expectations, in part
because the state of Karnataka has been able to supply only half the contracted demand of electricity,
forcing operators to buy their own continuous power supplies. One of the largest international
companies has brought in its own satellite dish to assure adequate communications. As The
Economist reports, this has discouraged exports of computer software and encouraged "exporting
highly skilled Indians" (May 4, 1991, p. 70). The few success cases-like horticultural exports from
Kenyan harvest to European markets in less than 18 hours and large exports of fresh fruit from
Chile-were made possible because of the elimination of bureaucratic red tape that had prevented
private companies from establishing effective logistics. Similarly, Idonesia, Malaysia, and Thailand
have achieved substantial growth in trade, essentially by establishing liberal regulatory environments.

4.32 Thus, infrastructure services have become crucial for succeeding in industrial
dispersal and export diversification. But even if these services are physically available, their
effective use is often hindered by government policies involving, cumbersome export license
procedures that delay shipments; transport regulations and fragmented and obsolete document
requirements that prevent efficient multimodal transport; insurance and liability requirements that
don't cover the costs of traded commodities and thus inadvertently increase risks; banking procedures
that prevent speedy transactions, such as the issuance of letters of credit; and classification codes for

Ji/ A billion is 1,000 million.
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local goods and services that don't match international codes. According to Peters, 23 documents
are needed to clear imnports in India, 118 for exports. Singapore processes 25 percent of its trade
and the related transport tranactions without documentation.
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How to Build Reliability into Operations

4.33 The concept of reliability has two direct operational dimensions. One is the need to
determine the optimum-or most adequate-level of reliability for a group of users. Reliability has
to be considered as an economic concept: suppliers and users are only interested in optimizing
reliability because of cost. Thus, a cost-benefit analysis of reliability-linking supply and demand
in individual markets-is needed. The second dimension is to assess in a particular case whether an
action program focused only on enhancing reliability would differ from a conventional program
aimed at enhancing the productivity of a whole infrastructure service. This is the crux of the matter:
a focus on reliability should also mean looking at productivity from a different-and, it is hoped,
more effective-perspective.

4.34 Cost-Benefit Analysis. A full analytic framework for a cost-benefit analysis of
reliability has been developed as background for this paper (Humplick 1991) (Fig. 4.2). The main
points are highlighted here.

4.35 To conduct a cost-benefit analysis of reliability, a whole activity cycle-subdivided
into smaller cycles-should be the unit of analysis. Whole cycles can be, for example, a
multisectoral one focused on a product for export, or any farm-to-market or factory-to-market cycle.
The perspective of the whole cycle is in the hands of the user-or a planning agency-but each step
might be in the hands of a different supplier. A railway system, for example, is just one subsystem
of an international trade chain (Fig. 4.3).

4.36 The next component of a cost-benefit analysis is an analysis of the suppliers'options
for enhancing reliability. Beyond the obvious point that one way of increasing reliability is to
enhance operational efficiency, suppliers can provide redundancy at the design and investment stages.
This is a complex technical concept, but a key to assuring reliability of several infrastructure
components.2/ The conceptual framework then deals with the user's options for reacting to
unreliability. Alternatives include continuing to demand the unreliable service, for lack of options;
providing alternate facilities, when feasible; exerting pressure, individually or collectively (voice);
or reducing or stopping demand for the service by reducing or discontinuing its own production or
changing location. The framework then includes the estimation of the costs-private and social-of
unreliability and the cost-benefit calculations.

4.37 Focusing on Reliabliy to Intprove Producivity. An emphasis on reliability-instead
of on general agency performance provides a sharper focus on productivity, and, in many cases,
points up a need for a multisectoral, multiagency approach. The essence of a sharper focus on
reliability is the concentration on the productivity of one or a few activities performed by a supplier,
presumably those on which the potential pay-off of higher-quality service is greater-such as
container traffic in a port; one section of a railway, one city in a telecommunications network, or
one generating plant in a power system. The alternative is the way most analysis of performance
is done, taking a whole agency-a port, a telecommunications company, or a railway-as the unit

2/ For example, redundant capacity could be active when all capacity is used ali the time; passive, when
redundant capacity is dormant and activated only when needed; or standby, an intermdiate solution.
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Figure 4.3
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of analysis. The hypothesis favoring the first method is that by concentrating on a more limited
activity requiring high standards, the nature of the operational improvements required will become
clearer and the potential for improvement greater. The expectation is that the higher operational
standards achieved through this method will spill over to the rest of the entity and the pace and
nature of progress will be faster and more pointed-that users really needing better services will get
them faster.

4.38 This approach has risks. One is that resources could be taken from other services,
perhaps reducing their quality and productivity, or the spillover effect might never materialize,
especially if the supplier faces many exogenous negative factors. These possibilities must be weighed
in each case but the approach looks promising. The alternative, of focusing on an entire agency, has
been tried often and has not worked.

4.39 The other way to use reliability to enhance performance is to look at whole
multisectoral and multimodal cycles, such as for key exports or for one industry. Interagency
coordination would be needed to improve operations over a whole cycle. This full-cycle perspective
is particularly useful for planning by a public or private entity-to understand the full implications
of an activity and to help identify any bottlenecks in the cycle. A similar analysis can be used for
sectoral policy management-for industrial, infrastructure, or foreign-trade policies. Such analysis
makes individual suppliers aware of being part of the cycle, allowing for pressure to be put by users
or other suppliers in the cycle. The total costs of unreliability become more obvious and
quantifiable. More generally, a focus on service reliability gives a clear and quantifiable objective
to programs aimed at increasing the productivity of infrastructure suppliers and the quality of service.
It helps to make those programs tangible and useful for the clients that need the better services.
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Chapter 5

Reorienting Infrastructure Toward Demand:
Using Markets and the Private Sector

5.1 As indicated, one of the main causes of the low productivity of infrastructure services
in developing countries appears to be their supply orientation-focusing on providing
services-largely due to the services' monopolistic position and the tendency of management to focus
on the technical aspects of the operation. Thus, this report is mainly about the need to increase the
productivity of infrastructure services through a stronger demand orientation. A key ingredient for
achieving such an orientation is institutional development. This paper concentrates on two
institutional approaches for enhancing that demand orientation. First, it assumes that competitive
markets and broader participation by the private sector are the most effective avenues for achieving
a demand orientation. Such an approach is discussed in this and the next chapter. Second, if
competition and private sector participation are not feasible, their effects need to be simulated
through competition surrogates. Two surrogates particularly relevant to infrastructure are
administrative decentralization and increased participation by clients and beneficiaries. These
surrogates are reviewed in Chapter 7. The analysis assumes that countrywide policies and
institutions-such as trade liberalization-are designed to induce competition.

5.2 Of course, other institutional issues also are important for enhancing infrastructure
productivity. Traditional institutional strengthening and sectoral policy reform will continue to be
central to the Bank's strategy. After all, infrastructure projects have had greater success in achieving
institutional development objectives than have most projects in other sectors.

The Role of Competitive Markets

5.3 Much has been said about the role of competitive markets in achieving an efficient
allocation of resources. But only recently has the focus been extended to seriously analyze markets'
effects on the use of resources. A fundamental characteristic of competitive markets is that they
provide incentives and disincentives for effective institutional performance. Competition causes
pressure-reducing discretionary behavior in an organization, and imposing a discipline that leads
to improved performance. For these reasons, the simplest, most effective way to achieve a demand
orientation is to expand the realm of competitive markets. The larger the proportion of infrastructure
services that can be operated in reasonably competitive environments, the better. The analysis for
this paper concluded that the scope for competitive markets in infrastructure can be expanded in most
developing countries, but that the potential for these markets varies considerably among sectors,
some of which should remain public entities. In addition, the government's regulatory capacity is
a key component in the role that competitive markets can play.

5.4 Expansion of compeive markets. There are three main ways to expand competitive
markets in infrastructure. One is to adapt technological innovation to reduce economies of scale and
allow the participation of a larger number of suppliers, or permit pricing of services where that was
not possible before. The second, often closely related to the first, is institutional-including
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legal-innovations that restructure or divide markets in a way that allows participation by a larger
number of suppliers. The third option is to dismantle the disabling environment, eliminate the web
of regulations, restrictions, and government interventions that prevent the functioning of markets.
Regulation likely will still be needed to establish a level playing field.

5.5 The conventional wisdom about the monopolistic nature of many infrastructure
activities stems from technologies available decades ago. Those technologies have evolved
considerably in recent years. For example, new technology in thermal power generation makes it
economical to generate power on a much smaller scale than before. In addition, institutional changes
can separate power generation from transmission and distribution-with the distributing entity having
more of a monopolistic position. Technological innovations in telecommunications also allow more
competition by making possible the provision of different types of services by a number of
companies. The tremendous progress in the last two decades in developing decisionmaking tools and
database systems has helped infrastructure services that are complex and management-intensive, such
as railways, to enhance their capacity to operate competitively. Other developments-such as
metering for water and other utilities or mechanisms for road pricing-have also allowed more
market-like operations.

5.6 However, technological change is still treated as an exogenous development. What
has not been done is to turn this perspective around: because competitive markets are now seen as
one of the most effective ways of increasing the productivity of infrastructure, technological
innovation should be directed toward that goal. This issue needs to be explored further.

5.7 The numerous institutional innovations that allow the expansion of competition have
occurred mostly in developed countries. Most important have been the attempts at breaking up
previously large infrastructure entities to allow competition among the parts or with other entities.
Typical among these are the subdivision of national power, telecommunications, or water-supply
companies into regional or functional units; the breakup of railways into companies handling different
types of services-freight, passenger, and suburban-or companies for maintaining the tracks and
others for running services (Moyer and Thompson 1992); and the breakup of ports into companies
running individual berths or services and competing with each other. Among these changes, it is
necessary to distinguish those that genuinely result in more suppliers serving the same market from
measures that are forms of decentralization-such as regionalizing a national water company.

5.8 Competition can also be enhanced through contestability-competition for the
market-a particularly important avenue for infrastructure (see Baumol, Panzar and Willig 1982).
The scope and techniques for making markets contestable have been developed considerably in recent
years. The potential is high for a number of activities that would continue to operate as monopolies
or quasi monopolies in the public sector: water supply, ports, airports, toll roads, and power
transmission and distribution. How to improve the effectiveness of contestability is an important task
in this respect. This subject is further discussed in the next chapter, around the issue of concessions.

5.9 One form of extension of competitive markets that is becoming prevalent could be
called 'competition within the supply," in which public entities providing infrastructure sub-contract
through competitive bidding to other public or private entities to undertake a number of activities:
maintenance, repairs, fee collection, or the running of specific services. Insofar as there is no
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collusion in the subcontracting, this has proved to be an effective way of introducing competition and
enhancing operational productivity.

5.10 Sectoral differences. Some infrastructure subsectors lend themselves more easily to
competitive markets than do others. The potential depends on how much each subsector
approximates a private or a public good. Criteria for distinguishing between public and private
goods are excludability and subtractability, or the degree ofjointness of conswnption. The more a
good exhibits these traits, the greater the chance that it can be operated competitively. Another
important characteristic is that some nonpublic goods may also be natural monopolies (Triche 1990;
Savas 1982).

5.11 Excludability is the degree to which a potential user of a good or service can be
excluded if the user does not meet conditions set by the supplier. Although excludability is easy for
many goods-for example, goods with a unit price in a store-excludability varies, depending on the
cost-effectiveness of allocating the goods. The impracticality of excluding individuals raises issues
of free-riders-who can consume a good or service without paying. For example, one problem in
allocating road maintenance costs is identifying who should pay, because excluding free-riders is
impractical. Similarly, difficulties in supervising electricity consumption in squatter settlements
means that cost allocation among users requires increased monitoring. How to assure that those who
consume share in the cost of production is not simply a choice of market production versus
government production. And, even when govermnent does not produce the good, it still can help
organize production.

5.12 Subtractability refers to how much one user's consumption of a service subtracts from
the ability of others to consume without raising production costs. Different types of infrastructure
services have different degrees of subtractability. For example, highway use by one vehicle usually
does not affect use by others. Yet, at certain thresholds of use a highway may be congested or
deteriorated. Upstream pollution in water systems or irrigation subtracts from the ability to consume
downstream. Often, there has been a tendency to create excess capacity in power generation, so that
consumption by one does not affect the availability for others.

5.13 These two characteristics can offer a fourfold classification of goods (and services):
public goods, with low subtractability and low excludability; private goods, high subtractability and
high excludability; toU goods, low subtractability and high excludability; common property goods,
high subtractability and low excludability (Table 5.1). This tentative classification offers a first cut
at the determination of appropriate institutional arrangements. The two extremes suggest in principle
government (public goods) or competitive-market (private goods) ways to provide infrastructure
services, although the institutional alternatives for toll and common-property goods are less
straightforward. The practical issue is how far toll and common property goods can, through
technological and institutional developments, approach the conditions of private goods and be
operated under competition. The exact potential in each case will depend on factors such as market
size and the macroeconomic and institutional frameworks.

5.14 For more private goods, reliance on external competitive forces-where contestable
markets apply-becomes more appropriate. But for more public goods, the use of competition
surrogates becomes essential. One clear example of the difficulty of applying competitive market
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Table 5.1
Infrastructure Potential for Competition

Excludabiliq

Low High

Subtractabiliq

Public eoods Toll goods
urban roads toil highways

Low local rral roads telecommunications
waterways ports
highways airports
wastewater treatment urban water systems

power transmission
power distribution

COmmoA:2ro29eq 9ods Private eoods
irrigation systems road transport

High rural water systems urban transport
hydro power generation rail transport
thermal power generation water storage
storm drainage on-farm irrigation

criteria is in roads-it is in everyone's interest to use the service, but in no one's interest to pay for
it. Because it is difficult to exclude individuals, roads are overused. However, this is one of the
cases in which technological developments, such as electronic pricing, might change the economic
nature of the activity by making cost-recovery feasible, at least for some roads. Some forms of
infrastructure lend themselves to combinations of alternatives-such as when generation and
distribution of electricity can be separated. Although there are few economies of scale in power
generation, a fairly competitive market might be possible, but transmission and distribution might
have to operate as regulated monopolies.

5.15 The potential of competitive markets for infrastructure services in "average"
circumstances is much higher than was presumed only a few years ago. But, equally important,
some services likely will never be suitable for competitive markets-such as most interurban
highways and urban roads, large water supply and main irrigation networks, and hydro power
generation. These might be closer to defense and the administration of justice than to road transport
or telecommunications. Governments must accept that these activities are likely to remain in the
public domain as monopolies. For highways, the Infrastructure and Urban Development
Departnent's paper on user charges and accountability suggests several ways to simulate competitive
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pressures through administrative and other means (Heggie 1991). It is unfortunate, however, that
the emphasis on the importance of competitive markets and privatization has deflcted attention from
the need to continue exploring ways of enhancing the performance of monopolies and quasi
monopolies (Chapter 7.)

5.16 Toll and common property goods also have serious and difficult problems. For
example, with common property goods such as some water systems, one of the difficulties is how
to assure that individuals have incentives to contribute to production and conservation. If individuals
cannot be excluded or if the group is too large to hold individuals accountable, free-riders may
obtain.

The Private Sector Role

5.17 There has been increasing pressure to fmd alternatives to public provision of
infrastructure services. Motivating factors include heavy claims on current revenues and a lack of
borrowing capacity that limit governments' abilities to finance major investments-while demand for
many types of infrastructure is rising faster than population or income. And the opportunity cost of
donor funding of investment is rising as donors have expanded into policy-based lending. Odtr
factors encouraging privatization are that public sector management capacity is stretched thin and at
some governments have been convinced by efficiency arguments that private investment is more
efficient than public investment (Bennet 1981; Butler 1985; Hatry 1983; Roth 1987). Although the
most powerful way to achieve a demand orientation is through the private sector in a competitive
market, the current push to privatize infrastructure may prove excessive. The potendal for
privatization varies among subsectors. Even for subsectors that have good potential, other factors
must be considered before designing privatization policies for infrastructure (World Bank 1992).

5.18 Privatlaton as a condnuum. Private sector participation can take different forms.
The easiest and most obvious one is a service provided by a fully private operator, but other
alternatives include joint private-public ventures, contracting out, franchises and concessions, a
variety of build-operate-transfer (BOl) schemes, and voluntarism and self-help. BOT and concession
schemes are analyzed in Chapter 6. Aspects of voluntarism and self-help are reviewed in Chapter
7.

5.19 Preconditons for private secdor partcpaton. Aside from a suitable legal and
institutional framework at the country level, preconditions for successful private sector participation
are a competitive environment or, alternatively, an effective regulatory capacity; suitable players;
and careful planning of the privatization.

5.20 Many privatization efforts have not paid enough attention to the competitiveness of
the relevant markets. Collusion and oligopolisdc behavior may require careful regulation-for
example, in the Belize Second Road Maintenance and Rehabilitation Project and the Guatemala
Secondary Road Maintenance Project. Both projects call for contracting out maintenance, yet neiher
says much about the need for a viable and competitive private construction industry which is virtually
absent from both countries. Similar conclusions are reached by Moore and others (1987), who
studied contracting out in Honduras, stressing also the need to examine the political, legal, and
regulatory environment. They conclude that allowing the private sector to operate without a
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competitive environment may lead to inefficiency, collusion, and the skewing of supply. Part of
these negative effects can be mitigated by allowing foreign frmns to participate alongside domestic
firms, as is done in Guatemala and Honduras. Where natural monopoly conditions prevail-as in
water supply-the negative effects can be worse (Triche 1990).

5.21 A good example of an effort to build private sector capacity while encouraging
competitiveness is the Zimbabwe Second Highway Project. The Bank and the government agreed
to use a mix of contractors and public construction units, some of which were to be force account
(work done by the staff of the public agency). These force account units were to receive payment
based on the average rate for competitive bids for similar works-the units' rental of equipment and
vehicles at lower-than-market rates was a partial subsidy. The rationale for subsidies during an effort
to encourage competition is that they assure some continuity of delivery. The issue of continuity is
not limited to developing countries. A common concern in the United States in contracted service
delivery is the potential for service disruption because of strikes, bankruptcies, or slowdowns by
private business. If part of a service continues to be conducted by government, the potential for
such occurrences is reduced. New York City contracts out garbage collection but retains a small
fleet to assure a minimal level of continuity, to prevent oligopolistic behavior, and to assure
competitive pricing from the private sector (Stevens 1987). And, to prevent successful original
bidders from taking unfair advantage in subsequent bidding rounds, an "independent"-in this case,
government-standard for measurement has proved useful. This practice might be even more
important where preexisting levels of competition are low or where local monopolies exist.

5.22 The construction industry is another example. Kirmani (1987) has identified key
policy bottlenecks in the development of domestic-private sector-construction industries. Despite
vast activity involving construction, the Bank's record in the development of domestic contractors
is grim-partly because of weak government commitment to develop the industry outside the
government's immediate purview. In part, the problem is an inappropriate policy and institutional
environment. Some of the more serious bottlenecks include a lack of government interest in the
problems of the construction industry; poorly administered procurement procedures; difficulties in
importing equipment, parts, and materials; inadequate institutional arrangements for credit, bonding,
and insurance; and delays in payments to contractors. Thus, special allowances often are needed for
the development of private contractors. For example, in the Madagascar Seventh Highway Project,
all rehabilitation and periodic maintenance work is to be contracted out. To help in the development
of the industry, a comprehensive training scheme has been prepared-for which contractors will
compete to enter-and field works will be conducted with tutorial management assistance,
coordinated through a training arm. After training, contractors who have performed successfully will
be approved for bidding. The project also envisages providing payments up front to ease liquidity
problems for local small bidders.

5.23 The Malawi Northern Transport Corridor Project has made a conscious effort to
ensure incentives for private sector development. Malawi Cargo Centers are to be established to be
responsible for cargo operations. Three entities are to be involved in ownership and management:
the government; a parastatal and parent company of Malawi Railways; and a mixed enterprise
comprising Malawi private sector investors, Malawi Railways, and the Petroleum Control
Comnmission. The government will transfer assets to the parastatal. These assets will in turn be
leased to Malawi Cargo Centers companies-which will manage, promote, and market the use of fte
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facilities and the Northern Transport Corridor. The intent is to reduce risk and to encourage private
sector involvement. These arrangements provide incentives for all parties to perform well. The
parastatal responsible for supervising the use of assets and facilities has a direct financial interest in
the success of the Malawi Cargo Centers. And the expectation is that the financial performance of
other transport services will be improved with the success of Northern Transport Corridors. Private
investors-although not bearing the entire risk of the venture-will share in gains and losses. The
ultimate guarantor is the government.

5.24 In C6te d'Ivoire another form of private sector participation is the use of leasing
-affermage-in which the municipality constructs a facility and contracts with a private firm to
operate and maintain it. In this case, the government contracts out for Abidjan's water supply to the
Societe de Distribution d'Eau de la C6te d'Ivoire (SODECI), a private entity. The govermnent
retains control of price setting and the municipality receives a fee for the amortization of the
construction costs (Lewis and Miller 1986). Several inconsistencies have hampered SODECI. Until
1987, SODECI was compensated for shortfalls. And because investment decisions resided in the
(centralized) Water Directorate-with no risk to SODECI-optimistic estimates of potential
consumption led to overinvestment. This was particularly true in rural areas, where overdesign and
overconstruction, weak monitoring by SODECI, and the failure to incorporate community initiatives
led to a cross-subsidy of rural water by high tariffs on urban users. (C6te d'Ivoire Water and
Sanitation Project 1990; Triche 1990).

5.25 In fact, in many contractual arrangements the major issues are costs and risks-and
ways can be found to reduce these burdens on the private sector. In the United States local and state
governments regularly form public-private partnerships to provide many infrastructural services.
Lease buyback schemes have been widely used. The public sector's capacity to finance large-scale
construction underlies the initial investments. These are then leased to the private sector for
operation and maintenance and a fee is paid to the municipality for the amortization of the initial debt
burden. This practice is increasingly common with airports and other facilities, where the up-front
costs and risks to the private sector are high (Pagano and Moore 1985). Maintenance costs become
a responsibility of the lessee. The applicability of these relationships to developing countries is large
where the burdens of the lumpiness of initial investment and the issue of risk are yet more
problematic, but where the need for ensuring accountability and operational efficiency is higher.

5.26 A final important precondition in many developing countries is the public sector
capacity to prepare the units for privatization. Although in most cases public enterprises should be
privatized without attempting to restructure them, restructuring or downsizing, if it is necessary, is
a highly technical undertaking for which few governments have the capacity in the right places. To
prepare and negotiate a deal-for example, the price and methods of financing-is also highly
technical. Such expertise can be bought from investment banks or consultants-at high cost-but the
public sector still needs the capacity to negotiate with the bankers or consultants, to evaluate their
work, and to ensure that the consultants' recommendations and actions are in the public interest. To
have this capacity does not require a big organization, but a few well-qualified professionals with
technical and political independence (Israel 1990). A recent study of municipal solid waste services
in Latin America offers an important word of caution in this respect.
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The existence of public agencies that are capable of negotiating and monitoring
contracts efficiently without unnecessary burdens on private operators is important.
Unfortunately, [public] municipal waste managers in developing countries too often
have no professional preparation in the field and turnover is high, preventing
continuity and coherence in dealings with the private sector. Training and technical
assistance in this area can be provided through municipal strengthening projects
financed by the Bank and other[s]..., (Bartone and others 1990, p. 9).

The Central Role of Regulation

5.27 Perhaps the m6st important-and most neglected-aspect of the institutional reforms
under way in most developing countries is the need to regulate public-and private-sector
infrastructure services. This is a key counterpart to the larger role of competitive markets and the
private sector. Liberalization policies mean that govermnents will no longer supply the services
directly or regulate prices and quantities produced, but still need to regulate the functioning of
competitive and noncompetitive markets. Infrastructure services require three types of regulation:
for competitive markets, for monopolies or oligopolistic markets, and for the subcontractors of public
enterprises or agencies.

5.28 First, even in fully competitive markets-rare in infrastructure, except perhaps road
transport or coastal shipping (if it is open to international competition)-the government must regulate
to ensure that the rules of the game are clear and equally applicable to all participants. Regulations
set technical and safety standards, labor laws, and financial and enviromnental standards. The
environmental standards may have important economic trade-offs that usually require extensive
negotiations. And even if a market is competitive, governments need minimal monitoring-not
intervention-to ensure that the market remains competitive, that entry is unrestricted and that no
collusion among producers is occurring.

5.29 Second, for monopolies and oligopolies the government task is much more complex.
Government must oversee the monopolies and be able to intervene with regard either to prices,
investment levels, rates of return on assets, or other measures of performance-if such indicators
suggest the monopolistic power is being misused. Much has already been written about this topic.
Third, an often-overlooked aspect of regulation is internal regulation-when public enterprises or
central agencies contract out or provide licenses to private sector operators to perform a number of
tasks. This is in contrast to external regulation, performed by government agencies. The public
agency needs to have the internal capacity to monitor the contractors and ensure that the work meets
specifications. In other words, the agency becomes the regulator for these contractors.

5.30 DismantlUng the disabling environment. An effective regulatory strategy also needs
to dismantle the disabling environment by eliminating unnecessary regulation (and the attendant
bureaucratic red tape). Much of the decline in the productivity of infrastructure services in recent
times has been attributed to the uncontrolled and contradictory expansion of the regulatory and legal
framework associated with "doing business." Where private entrepreneurs might provide specific
services-for example, local small-scale transport, rural road maintenance programs, rural road
construction programs-the burdens of compliance with overly sophisticated standards discourage
responsive behavior. Entrepreneurs facing severely circumscribed opportunities to compete-and
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unable to change government policy through the use of voice-walk away from ("exit") formal
markets (Hirschman 1970).

5.31 In the Pakistan Power Project, despite efforts to create incentives for private sector
participation, private sector interest was declining. In 1985, the government announced incentive
measures to encourage private sector participation-for example, special fiscal incentives, an
extension of income tax holidays, and exemptions on import duties on equipment. Yet, response
remained weak. Studies conducted before appraisal suggested that a principal impediment to private
sector participation was the evaluation and review process. Cumbersome procedures involving
undertrained staff became sources of incredible delay. Pressure to speed up reviews led to ad hoc
evaluations, uncertainty, and inconsistency-and disinterest by investors. In the Colombian Power
Sector Adjustment Loan (12/87) it was noted that for greater efficiency and effectiveness in energy
production, there was a need to address the "highly legalistic regulatory enviromnent." Lengthy and
time-consuming local regulations and procedures affect every aspect of project implementation.

5.32 The need for procedural reform is also an issue for donors. Carapetis and others
(1984) point to the consequences of rigid standards of road construction requiring expensive capital-
intensive methods when local community-based alternatives often work better. Also, excessive
regulation can have other negative effects. In the Philippines officially sanctioned fare structures
often presume operation on all-weather paved roads. Thus, private operators rarely seek permits on
unpaved roads. As a result informal transporters operate on these sections and charge as much as
two-to-four times the rate officially set for "good' roads. The consequence is a disenfranchising
effect and few pressures from operators to improve those roads.

5.33 In other cases, the issue is one of inadequate enforcement of regulations. In the
Colombia Seventh Highway Project, one major issue was the government's willingness and interest
in enforcing axle-load and dimension regulations. Failure to enforce these regulations means rapid
deterioration of road systems. Another common example is the inability-often the legal
incapacity-of suppliers to prevent the unauthorized use of a service, resulting in less than full cost
recovery. This is especially relevant in water and power. The result is reduced incentives for
efficient production-and inefficiencies in allocation and distribution. In the Second Manila Water
Supply Project, high levels of unaccounted-for water were recognized by a reasonably competent
water authority. When that authority attempted to expel illegal users, however, much time and effort
were needed to obtain legal judgments because of the bureaucratic nature of the legal process, and
the authority recovered only part of the value of the illegally consumed water. Existing penalties
appear to be inadequate to deter illegal use. And numerous studies of rural water supply have
pointed to failures of project design to consider the potential diversion of water for nonhousehold use
in agriculture. Churchill and others note:

Experience has shown that rural villagers have often diverted water intended for
drinking, cooking, and washing to irrigating crops.. .This is particularly true where
water is made available in large quantities through the use of piped distribution
systems. Villagers in Senegal and Nigeria, for example, were found to be tapping
a large percentage of their piped water for agriculture... (1987, p. 53).



- 58 -

5.34 In Burma's Second Telecommunications Project a similar problem arose with the
inability to enforce pricing policies and collection. The government prohibits the disconnection of
services for nonpaying customers for a full year. The result is weak internal incentives to collect
and a loss of operational efficiency. A similar, yet more dramatic, case can be found in Indonesia,
where government is the delinquent. The major reason for low levels of collection was the arrears
of other state enterprises. Bill collection by the National Electricity Authority for nongovernment
customers was generally satisfactory: the accounts receivable fell below two months' billing. In
contrast, outstanding government accounts receivable represented more than one year's billing in
1981-82 (World Bank 1988a, p. 47).

5.35 Improving the regulators. To ensure that infrastructure operators meet safety,
financial, economic, and other standards, governments need an institutional capacity of higher quality
than is traditionally found in regulatory agencies in developing countries. A regulatory agency needs
to be able to acquire and process all relevant information from the regulated units and elsewhere;
conduct technical, financial, and economic analyses of the regulated units and the subsector;
coordinate with other public and private entities; and interact with and prevail over the regulated
units. These functions are difficult to perform well in any circumstance, but particularly in
developing countries. They require high-caliber staff with enough prestige, status and independence
from the regulated units to deal with other government entities on an equal basis.

5.36 For example, a regulatory agency for water supply, overseeing a few private water
companies operating as regional monopolies, would need several economists and financial
analysts-to monitor operating costs and the financial evolution of the water companies, and be able
to link the water sector with the rest of the regional and national economy. The agency also would
need staff to cover the technical aspects of regulation, and perhaps social science professionals to
deal with related social issues. In an average country the numbers of required staff would not be
large, but would have to be preferably of a higher professional level than those working in the
regulated units.

5.37 Few countries appear to have thought through the government capacity needed to
regulate their private sector strategies. The new regulatory agencies are more like think-tanks than
traditional bureaucracies and most public sectors in developing countries are not able to attract and
retain the needed high-caliber staff. Other areas also are competing for such staff (Israel 1990).
Efforts are beginning in developing countries to tackle regulation systematically. For example, the
main objective of a recent technical assistance project for telecommunications in Mexico has been
to help develop a regulatory capacity. If past experience is any guide, however, the private sector-
oriented strategy will not succeed unless the regulatory capacity proves to be first class. Witness the
difficulties developed countries are having effectively regulating infrastructure. Water,
telecommunications, electric power in the United Kingdom, and the airline industry in the United
States are cases in point.
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Chapter 6

Alternative Mechanisms for Private Sector Financing of Infrastructure

6.1 Infrastructure investnent is still a public sector responsibility in most of the
developing world. But governments have begun exploring or encouraging private financing of
infrastructure investments and services. This chapter reviews some of the newer or less familiar
options available to govermments. Three main types of financing techniques are analyzed: (i)
investments to build, operate, and then transfer a system to the government-usually called BOTs
but with many variants, including concessions, which usually entail rehabilitating an existing system,
and development gain, which captures some of the positive externalities of infrastructure development
by giving the private investor the right to develop adjoining property; (ii) self-help, including
everything from cooperatives delivering telephone services to power cogeneration to feeder road
construction; and (iii) bond financing. The chapter begins with definitions and illustrations of these
techniques and presents an inventory of existing projects, showing the extent of their use in
developing countries; reviews the cost and benefits of private infrastructure investment, using the
BOT approach as example; and draws conclusions on private investment potential in infrastructure.

Types of Financing

6.2 Build-operate-transfer and variants. BOT projects involve a private company-
usually a consortium led by an international construction company-that finances, builds, and
operates an infrastructure system for a fixed time during which the government has a regulatory and
oversight role. BOT projects are designed to generate enough revenues to cover the project
company's investment and operating costs plus an acceptable rate of return on capital-usually 15
to 20 percent. At the end of the project, usually in 15 to 25 years, the system is transferred back
to the government. BOT projects were originally conceived to transfer commercial risks to the
private sector and thus free government funds for other uses. To date, lenders and project companies
have been reluctant to commit to a project under nonrecourse conditions, so a government guarantee
is usually negotiated. BOT arrangements are deal-specific, with the allocation of risk among
creditors, the sponsoring govermnent, and the project company varying significantly by project. The
actual allocation of risk is perhaps the key to a project's attractiveness to the participants.

6.3 One of the most successful BOT projects to date has been Hong Kong's East Harbor
Crossing, a combined road and rail tunnel under Victoria Harbor, which was financed entirely
through the private sector using long-term franchises offered by the government. The project is
managed by a private consortium, which put up equity worth 29 percent of project costs. Observers
attribute Hong Kong's success in organizing and executing this and other BOT projects to careful
project appraisal, competitive project bidding, and the government's willingness to bail out the
project in case of financial difficulties. The govermment has also been willing to support private
investors by rearranging its own priorities to provide necessary ancillary investments, such as access
roads. In return, the project company has assumed all commercial risks.
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6.4 The Bank is helping to set up Pakistan's first BOT project-a 1,292-megawatt oil-fired
power plant to be located near the mouth of the Hab River. Total project costs are estimated at $1.1
billion to $1.3 billion with 20 percent equity financing from a combination of project sponsors and
convertible bond issues; 30 percent of funding from Pakistan's Private Sector Energy Development
Fund, created partly with Bank funds; and 50 percent from commercial lenders and export credit
agencies. After more than four years of preparation time, construction is expected to begin in mid-
1992. The project has been slowed by the need to establish laws and regulations concurrently with
project negotiations.

6.5 A project frequently held up as an example of everything that is wrong with the BOT
approach is the Gazi power plant in Turkey. After six years and millions of dollars in development
and negotiation fees, this BOT contract for a 1,000-megawatt plant has still not been awarded.
Problems with this project have included the inexperience of the government and the sponsors with
this form of contracting and their subsequent shifting demands on such issues as risk allocation and
tariff levels. An additional problem has been poor organization of the competition for contractors
and designs. The International Finance Corporation, among other creditors, has pulled out of this
project and its fate is uncertain (Table 6.1 compares the terms of these three projects).

6.6 In the decade since the term BOT was coined, several variations have been spawned
(Table 6.2). For a refurbish-operate-transfer (ROT) project in the Philippines, a project company
shipped in an old power plant, refurbished it, and brought it on line in much less time than it would
have taken for a green field investment. Develop-built-operate (DBO) is a new idea being proposed
for at least two urban transport projects (Ankara and Karachi), in which the project company assumes
no commercial risk initially but is financially accountable for building and operating a system within
performance specifications. The company then assumes commercial risks incrementally and
conditionally as the government sets up appropriate regulations and capital markets.

6.7 Concessions. Concessions are an older form of the BOT idea in which a private
company contracts with a government to build or expand and operate an infrastructure system for
an agreed-upon period of time during which it bears full commercial risk. The company pays a fee
to the government and is responsible for all investment and maintenance during the concession
period. Compensation is through tariff revenues; contracts are designed to be long enough to allow
concessionaires to recoup their investment. Concessions are typically in water and sewerage and are
most common in France, Spain, the former French colonies, and some countries in Latin America.

6.8 In CMte d'Ivoire, the operation of Abidjan's water supply system began as a lease
contract awarded following a competitive bid in 1960. As indicated (para 5.24), the contract was
revised in 1987 to give SODECI, a private entity, a full-fledged concession. The water supply
system is one of the best-operated but most expensive in Sub-Saharan Africa. The new contract
reduces SODECI's compensation but increases its autonomy in investment planning and execution
in the urban water sector. This adjustment was a response to criticisms that fragmented
responsibilities had led to a lack of accountability and efficiency. In the past thirty years, Ivoirians
have taken an increasing role in the management of SODECI and most of the company's equity is
now held by private Ivoirian stockholders.



Table 6.1
Comparisons of Terms of Three BOT Projects

Totl Prepration Return Concession Government
ie LEt Cost Equity Debt Thue on Equity Bid? Period Support Fincing Structure

agKong $500 mion 29% 71% 2byears from Unknown Yes 30 year road Govt. franchise Equi:
sat Harbor bid tender to franchise; 22 allows fiul access to -100% from sponsors
rosxaig conitact; year rail road and rail

est. 4 yn fianchise revenues along route; Debt:
constuction comniitment to - 80% revolving credits

construct of - 20% _instllment sale
supporting facies

istan $1.1 billion - 20% 80% Unsolicited 18 - 23% No 23 years Security package Equity:
ab River $1.3 billion bid received includes: - 60% from sponsors
wer Plat 12.87; subordination of - 40% convertible

constuction government debt; bonds
not yet begun force majeure;

inflation; forin . debt:
exch; fuel supply; tax - 65% export
exemptions; credit
protection against agencies
change in tax or duty - 35% Private
levels; predetermined Sector
pric set to guarantee Energy Development Fund
real return on invt

key $1.3 billion 20% 80% 40 months 16% Yes 26 years Take or ay; tax Equity:
azi Power since bid waiver, forex guars; - 67% sponsors
hat submitted; force majeure; - 33% Turish

status subord'd govt debt to government
uncertain be issued to cover

operational shortfalls Debt:
- 100% export credit
agencies
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Table 6.2
BOT Variants

BOO (build-own-operate) in which there is no transfer
back to the government

BOOT (build-own-operate-transfer) with a special "T"
for transfer and training

BROT (build-rent-operate-transfer)

DBO (develop-build-operate).

ROT (refurbish-operate-transfer)

6.9 Although BOTs and concessions are similar contractually, they have carved out
distinct market niches. BOTs-the emphasis tends to be on the "B," the building phase-and
consortiums are usually headed by an international construction contractor. Concessions, on the
other hand, focus more on the management of a system, usually a utility, and their consortia are
usually led by a European utility company. Although BOTs tend to be stand-alone projects from
scratch in the power generation or transport sectors, concessions are usually awarded for the
expansion and operation of existing water or power utilities.

6.10 The difference between concessions, lease contracts, and management contracts needs
to be kept clear-although the three may overlap or be combined. Concessions are a contractual
arrangement in which a private company invests in new infrastructure. Lease contracts, as defined
by Vuylsteke (1988) share some of the characteristics of concessions-a contractor pays a fee to
govermnent in exchange for the right to operate and maintain a facility according to commercial
criteria for a fixed time. But the contractor is generally not responsible for new investment.
Management contracts are a step further removed from concessions. Here, a company is hired to
operate an infrastructure system for a fixed-fee with no financial exposure. All risk rests with the
government.

6.11 Development gain. A financing technique that has become popular in the countries
of the OECD is known as capturing development gain. Using this technique, some of the positive
externalities of new infrastructure investment are internalized by giving the private investor the right
to develop adjoining property and thus enjoy some of the benefits the investnent creates-notably
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higher property values. This technique, which requires large land holdings and a sophisticated
property development sector, has been used successfully in Hong Kong and is proposed in Thailand.
Hopewell Holdings, one of the major players in BOTs has gained cabinet-level approval on a $2.8
billion bid to span Bangkok with 60 kilometers of mostly elevated rail and 48 kilometers of highway.
The proposal is for a BOT-like contract in which the government would provide neither equity nor
financial guarantees. Hopewell would put in equity worth 10 to 15 percent of project costs and
would earn much of its return through building and leasing retail space in the rail stations. Some
income from the real estate developments would also subsidize rail fares. Hopewell would pay the
state rail system, which owns the properties, a fee for access to these properties over the anticipated
thirty-year life of the contract.

6.12 Self-help. Mobilizing labor and capital to construct small-scale, local infrastructure
is one of the most common techniques for supplementing public resources-with varying degrees of
organization and varying amounts of state support or opposition. What the projects in this category
share is the smaller-scale, self-help element of the initial investment-even if the eventual size of the
enterprise is substantial-for example, an electrical cooperative in Santa Cruz, Bolivia, had grown
to 50,000 members by 1981 and was providing power to that city and more than 80 nearby villages.
In some cases the net effect is large; China is estimated to have some 100,000 30-kilowatt minihydro
projects. Water, power, and telecommunications cooperatives prevail throughout Latin America and
Asia-and feeder road construction and maintenance are managed locally in many African countries.

6.13 Often labor contributions reduce the financial cost of these investments. For example,
in the Banglung District of Nepal, local communities successfully constructed sixty-two suspended
bridges through a combination of local inputs and government funds. Although the national
government provided some special materials, the local communities provided all of the locally
available material and labor. Households not able to participate directly in the construction were
asked to contribute food or money. Costs to the government totaled only about $50,000-and the
amounts mobilized locally were substantially greater.

6.14 At the high end in terms of local financial input, cooperatives throughout Latin
America provide telephone services in towns or villages. Typically, cooperative members finance
the purchase of a small exchange, cables, telephone sets, and other necessary equipment for a local
telephone network, which may or may not be hooked up to the national system. Such rural
telephone cooperatives have operated for decades in Brazil, where the cooperatives can connect their
subsystems to the national system, subject to technical standards and usage charges. Experience in
the Sao Paulo area shows that the rural telephone cooperative system is particularly effective in
mobilizing local participation and private investment funds. Initial and recurrent costs are said to
be lower than those of the national utility because of the lower costs of local labor, some self-
construction, low overhead, and the use of simple technologies.

6.15 Perhaps the most dramatic form of self-help is the substantial investment by private
enterprises in generating capacity for their own use in response to frequent power outages or
unsteady voltages. This power is essential to the functioning of many developing economies; in
Indonesia, captive capacity totals an estimated 4,600 megawatts compared with 6,420 megawatts
installed by the public power corporation. Another outstanding example is private investment that
has replaced public invesunent in tubewells, as in Pakistan, or public investment in large-scale
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irrigation facilities-as in Nigeria where between 1984 and 1989 almost 9,000 northern Nigerian
farmers invested in shallow tubewells and pumps. The investments households make to deal with
infrastructure unavailability or unreliability-especially in water and sanitation and power-also are
a form of self-help. These investments can be substantial in some economically powerful households
but, as indicated, are more important relative to income in poorer households.

6.16 Bonds and infrastructure banks. In many Asian and Latin American countries,
public utilities issue government-backed bonds to raise private capital. Municipal bonds are rarer
because most municipalities are not creditworthy and can get money more cheaply through some
other vehicle such as central government allocations, local taxes, or donor funding. A common
constraint to bond financing in developing countries is weak local demand for investment
instruments. Public financial managers have been able to circumvent this low demand in several
ways. In Pakistan, securities have been issued denominated in foreign exchange to encourage
overseas savings repatriation. Other countries have made bond purchases compulsory. For example,
the municipality of Taegu City, Korea, is financing roads through a bond issue. All residents
wishing to register their vehicles must purchase these bonds. Thus, this transport infrastructure will
be financed by potential users. In Brazil, ELECTROBRAS, a holding company with equity in
roughly ninety utilities, gets its revenue from loan repayments and what are essentially compulsory
loans from the larger electricity consumers who must pay a billing surcharge each month. At year's
end, the customers receive long-term bonds as compensation for these payments. In addition, utility
or road bond issues carrying government guarantees are often bought up by national pension funds,
providing a valuable stimulus to local capital market development. A good example of this practice
is the bonds that have been issued to fiance Indonesian toll roads.

6.17 Infrastructure banks are a public targeted-lending facility, typically found in Latin
America and financed through a combination of bond issues, government funds, and external donor
support. The banks onlend their capital to local governments for infrastructure investments. Loans
are often guaranteed by the national government. Infrastructure banks mobilize domestic funds for
investment and offer an attractive vehicle for donor funding; the World Bank has helped fund twenty-
six such banks. Most of these eventually collapse under the weight of bad debts. Their financial
difficulties usually stem from lending at below-market rates and having the government-guarantee
facilities bear most or all of the risk on the loans.

6.18 An exception is Mexico's Banco Nacional de Obras y Servicios Publicos, which is
financed through a combination of bonds, government sources, loan repayments, and multilateral
agencies such as the IBRD and Inter-American Development Bank. The Mexican bank makes
advances to federal agencies and to states, municipalities, and their agencies through several lines
of credit-for example, a water supply and sewerage investment fund lending to states and
municipalities; a regional urban investment fund; a national program for urban development targeted
to small municipalities; and a higher-interest program for urban development used mainly by the
largest cities. Interest rates are positive in real terms and above the cost of capital, but loans to
smaller municipalities have lower rates than loans to large municipalities. The Mexican bank's
overalf financial situation is strong; it is responsible for loan appraisal and supervision and has
authority to issue bonds earmarked for individual sectors.
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Costs of Private Financing

6.19 Costs associated with private financing include the diversion of domestic resources
to a lower-priority activity-to the extent that project selection criteria are distorted by the quest for
leverage-to bring in the foreign investment and make the project work. There are other costs.
Necessary ancillary investments by the government can often be significant. Private investors prefer
to invest in existing high-demand areas instead of extending services to new, unserved areas-because
revenue is surer-even though doing so may be against the best interests of the city or region. In
addition, it is not clear that privately funded construction costs less than public alternatives,
especially for projects that are not bid competitively. Foreign owners and creditors may also seek
compensation for the inherent riskiness of these projects and for the high transaction costs in their
preparation and negotiation. Given these considerations, investors in BOTs and BOT-like
projects-concessions or development gains-might be expected to demand high rates of return.
Although the sparse information at hand suggests that financial rates of return are not higher than
in the OECD countries, rates are certainly higher than those sought by public sector managers.I1/
The important point is the rate of return on equity-which is usually much higher because of
leverage. But there is little information about this aspect.

Inventory of Privately Financed Projects

6.20 An analysis of private financing of infrastructure in the developing world (Tables
A6. 1 and A6.2)-by country and by infrastructure type-points up that by early 1991 fewer than ten
BOTs had begun operating, although more than twice that number had been initiated or were in
advanced planning. Power generation and transport are by far the most common types of
infrastructure financed through BOTs. Most projects are concentrated in a few Asian countries.
Concessions, on the other hand, are established and more widespread. They are found typically in
French-speaking Africa and in the water sector, but in Latin America they are all power utilities.
Development gain is just being introduced in developing countries-and has been proposed only for
mass transit.

6.21 Self-help is a common way of financing small-scale infrastructure projects-in all
sectors-throughout the developing world, often using cooperatives, which are especially common
in Latin America. Bonds-in Asia and Latin America-are used to finance major investments in all
infrastructure types. Infrastructure banks are found primarily in Latin America, where they typically
lend for urban infrastructure investment, such as roads and water and sewerage.

IQ/ Financial intern rates of return vary for transport projects in the OECD countres. The Cheapeake
Bridge in the United States yielded about 5 pect, the Mont Blanc Tunnel 17 percet, the Channel Tunnel
(before recent cost overrns) 17 to 19 perent, and the Paris-Cologne fast train (TGV) 6 to 11 percent.
The Hong Kong Metro had negative retus, whoile e last two Hong Kong tunnels were expected to yield
14 to 16 percent (Havlicek 1990). Projected rates of retum of BOTs in developing countries appear to be
higher. IheHab River Power project in Pakistan is aning 18 to 23 percent; the Gazi Power Plant in
Turkey, 16 percent; Malaysia's Labuan Water Supply Project 18 to 20 percent; and Bangkok's Second
Stage Expressway, 21 percent (Augenblick and Custer 1989).
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Potential Costs and Benerits

6.22 Private investment in infrastructure generally offers four potential benefits: reduced
risk for the public sector; greater efficiency and innovation in construction and operation and reduced
burdens on public sector management (when investment is linked to private ownership and
operation); additional funding for investment; and positive externalities-tangible and intangible.
Having a greater private sector presence in the economy leads to a better image in the world
investment community, more responsive and appropriate public policy, improved management
attitudes and practices, and greater exposure to outside ideas and market developments. Bond
financing, with no direct influence on system design or operation, could achieve the latter two
benefits. The character and magnitude of a self-help project's benefits may be somewhat different.

6.23 Additionalk. Additionality is usually defined as the net increase in investment
resources made available to the economy as a result of private investment in infrastructure.
Resources for investment come from domestic savings-private and governmental-and foreign
capital inflows. A project must increase the total of these resources to be additional. The question
of the existence and level of additionality is contentious and complicated. Skepticism about these
benefits appears widespread among Bank staff, although no systematic analysis has been done.

6.24 The extent of additionality depends on the pattern of financing-whether foreign or
domestic financing, using debt or equity. Foreign equity components are clearly additional. The
foreign equity providers engaged in a BOT or BOT-like project are far more likely to invest
elsewhere than in the host country in the absence of the project. The inflow is a net increment to
national savings-and there is no reason why other savings, foreign or domestic, should fall as a
result. The value of the equity inflow might be reduced if, as some practitioners suggest, project
proposers raise the prices of project inputs to offset the cost of their 'forced" equity participation.
But exactly how this would happen in a competitive situation is not clear and, in any case, such
considerations should be reflected in the project's rate of return. The "deduction" from equity is thus
not likely to be significant.l/

6.25 Foreign debt financing is probably largely additional in most countries. The two
credit sources are commercial banks and international or bilateral aid or export credit guarantee
agencies. One basic question is whether these institutions have fixed credit ceilings-risk limits-for
the borrowing country and whether, in the absence of the project in question, they would lend to that
limit anyway. Neither is likely. Unless countries are heavily indebted, commercial banks would
probably be ready to lend to a BOT or BOT-like project with a special security package, in countries
where they would not otherwise lend at all. Even if individual commercial banks have risk limits,
the BOT or BOT-like project can engage a larger number of banks in the financing-thus expanding
total credit availability. The aid and export credit agencies are likely to find private-public ventures
attractive lending opportunities and thus expand their country lending ceilings. The other big
question about additionality of foreign debt financing is whether a BOT or BOT-like project crowds
out other investments because of the local resources it absorbs. Whether crowding out occurs

11/ In principle, it is necessary also to look at this issue of additionality in the long term, when the net effect
will depend on future repartition of equity, dividends, tied contracts, and so on.



- 67 -

depends on the project's fmancing pattern and the economy's flexibility. The need for govemment
guarantees might reduce the extent of any additionality by subtracting from the govemment's ability
to borrow for other purposes.

6.26 A project drawing on private domestic equity is additional only if it attracts flight
capital or raises interest rates and induces new savings. Fiancing using domestic debt is generally
nonadditional and probably distorts investment allocation-as government diverts resources from
possibly higher-productivity uses to benefit from the leverage of the BOT or BOT-like project. For
bonds domestically issued and held, the attributes of both domestic debt and equity hold. There is
additionality to the extent that flight capital is repatriated or interest rates and savings rise, and there
are allocative distortions.

6.27 Because of the sparsity of experience and evidence, it is hard to see a typical
financing package. Foreign equity investnent, however, is present in all BOT or BOT-like projects,
generally at 10 to 30 percent of total investment. Foreign commercial bank credits are invariably
a major element, usually carrying an export credit guarantee. Host government equity participation
does not seem to be a major element compared with contributions using subordinated debt and
guarantees. Thus, the additionality of most BOTs and BOT-like projects is probably rarely less than
25 percent of the total project cost and is likely to be substantially higher.

6.28 Reduced government risk. A central feature of BOTs or BOT-like projects is limited-
recourse fmancing, in which owners and creditors receive no government guarantees-but can lay
claim only on the project company's assets and revenues. To the extent that project risks are borne
by private financiers, government risk is reduced. But government risks are usually reduced by no
more than one-third. In the typical case, there are guarantees of minimum traffic volume or take-or-
pay arrangements, as well as government guarantees on project debt. The Hong Kong East Harbor
Crossing project, discussed above, is rare in that the owners bear substantial risk.

6.29 Effidency. Efficiency benefits from private infrastructure investnent can come in
either lower-cost, more innovative design and construction of the physical plant or in more cost-
conscious, market-sensitive, and dynamic management. These benefits, however, might be partly
offset by the preclusion of construction in stages and the need to introduce tolls that add to
construction and operatLig costs.

6.30 Doubts exist about the magnitude of both efficiency benefits. The first benefit is most
likely to be significant for a BOT or BOT-like project for which bidding is competitive and
specifications are general. But, the high negotiating costs, the endemic uncertainties, and the nature
of BOTs-with their unsolicited proposals and frequent informal commitments at early stages-will
always make competitive bidding difficult or ineffective. So efficiency gains at the design and
construction stage may not be substantial.

6.31 The gains from more effective management could be greater, because operating
inefficiencies are usually a greater source of resource waste than are bad design or excessive
construction costs. But inefficient operations often result less from bad management than from
inappropriate macroeconomic policies, weak regulatory systems, or crippling institutional
arrangements. And at least some of the efficiency gains from private ownership and management



- 68 -

could be obtained by contracting or leasing to private management. In principle, these two
possibilities lower the potential net benefits from reduced burdens on management.

6.32 Positive externaies. Successful adoption of a program drawing on private
investment for infrastructure will almost surely bring many positive external effects, although their
magnitude is uncertain. The reputation of a country and the worldwide perception of its investment
climate will almost certainly improve; openness to such investment is a strong signal of commitment
to private investment in general. Local capital markets may be strengthened. Even the process of
negotiation can have positive effects by making explicit the nature and magnitude of the risks and
uncertainties involved in the project and by making clearer where the regulatory system blocks
investment and frustrates entrepreneurship.

6.33 The process can leave government negotiators and the economy better prepared for
dealing with private-especially foreign-investors. A facility's managers can be expected to become
articulate advocates of prudent macroeconomic management, regulatory reform, full-cost pricing of
services, and better maintenance of ancillary infrastructure. The project thus will have demonstration
effects for management of other firms-state-owned or other-and provide a new kind of window
to the world. And, finally, such a project will bring a new form of liberalizing yeast to the
economy. These positive external efforts may be the most important of all the potential benefits.

Potential for Use

6.34 Some types of private investment have more promise than others and the potential is
greater in some developing countries than in others. For many reasons, the classic BOT-a major
green field investment in roads, tunnels, or power stations-is unlikely to spread much beyond the
few faster-growing, highly market-oriented economies in Asia where it now can be found.
Concessions, self-help investments, and bond flotation are more widely applicable.

6.35 The slow implementation of BOTs partly reflects their newness but also indicates
more fundamental obstacles. First, few countries have regulatory systems well-developed enough
that definitions of rights and obligations of private investors and the state can be straightforward.
Contract negotiations generally occur in a black box with an abundance of gaps and ambiguities.
And, the BOT arrangement is still so rare that replicable models do not exist. Each country has a
unique environment, partly because of the unique character of each deal, and partly because details
are often secret. Changes of government can further complicate matters. So transaction costs in
these projects are relatively large.

6.36 And-because infrastructure remains highly vulnerable to government
interference-few private investors in infrastructure appear willing to bear the kinds of risk that they
accept in other investments. For BOTs, private investors tend to require a higher return on their
capital than most governments find acceptable, and the implicit costs to government can mount as
ancillary investments are required-access roads, new transmission lines, and so on. Thus the
poorest countries are not likely to be able to attract BOT investments.

6.37 Concessions have a better track record than classic BOTs and are found throughout
developing countries. Unlike BOTs, concessions have had well-worn models for many years.
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Regulations to make them work are already in place in at least a few countries, making the path
clearer for interested investors and governments. In addition, unlike BOTs, concessions do not
usually involve starting from scratch but, instead, involve private takeover of an existing public
utility. New investment is incremental. Compared with BOTs, then, the concessions are inherently
simple and less risky. The ROT project in the Philippines is a variation on this approach.

6.38 Self-help projects, because of their smaller scale and independence from government
oversight will remain the most common type of privately built and managed infrastructure. Their
smaller scale typically limits their effects, but-as seen in private power generation in
Indonesia-there can be notable exceptions. Often the most positive support government can offer
is the removal of regulations that oppose establishment or expansion of systems. Bans on the sale
of self-generated power to utilities are one of the more common obstacles to expansion.

6.39 Bond financing of utilities or roads has successfully mobilized available savings in
many countries, although not in Africa. External bond financing requires a functioning capital
market and an attractive investment. In countries with limited individual savings and a limited capital
market, pension funds can provide a valuable source of domestic capital.

6.40 For the last several years, private investment in infrastructure has been identified-in
the investment community, the Bank and the popular press-with BOTs, but the BOT in its classic
form is perhaps the least promising instrument reviewed here, at least for the developing countries
that most need private investment in infrastructure. And while analytic and policy attention-in and
out of the Bank-has been heavily focused on BOTs, the special needs of the poorest countries in
this area are inadequately served.

.
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Annex 6.1
Page 1 of 6

Privately Fianced Infrastrucure by Country

Develop-
NlGIONlCountryllnfttru oe Type BOT Concession ment Gain Self Help Bonds

AFCA

Chad
Utlity p

CMte D'Ivoire
Abidjan Water Systm 0

Ghana
Rural Roads 0

Miadaguca
Water Utility 0
Power Utlity 0
Telecommuliications 0

Malawi
Rural Roads 0

Nigeria
Sef :,generaon 0
Tub Wells0

Sao Tome and Prinipe
Sao Tome Utility P

ASiA
U.-U

Electricity Cooperatives 0
Water Cooperativw 0

China
600 MW Coal-fired Power Plant P
700 MW Coal-fired Power Plant 0
Minihydro Projects 0
Water Utility 0

Hong Kong
Cros Harbor Tumel 0
B. Harbor Cr oi
Tate's Cairn Crossmng
lanaul Fxexd Cross P
W. Harbor Crosng P
Mas Transit Railway 0
Power Utility 
Water Utility 0

India
Telecommunications 0
Railways 0
Bombay Power 0
Power P
Electricity Cooperative 0

Indones
North-South Link 0
Other Toll Roads p
Other Toll Roads P
Cogenerated Power 0
Electricity Cooperatives 0

Key: 0 - Opfadonal I - Inklated P = Plamed
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Annex 6.1
Page 2 of 6

Privately Financed Infrastructure by Country

Develop-
REGlON/Country/lnastructure Type BOT Concession ment Gain Self Help Bonds

ASA (condaued)

Korea 0
Taegu City Roads

Macau
Water Supply 0

Malaysia
Labuan Water 0
Labuan Power Transmission I
N. Kelang Straits Road 0
KL Kepong Interchange 0
North-South Expressway P
Kuala Lumpur Interchange P

Nepal
Suspended Bridges 0

rnilippIe
MaRL Electric Light Co. 0
Private Power Dist. Cos. 0
Manila Waterworks & Sewage
200 MW Gas Turbine Plant O
700 MW Coal-fired Power I
300 MW Coal-fired Plant I
Container Port I
117 Electricity Cooperatives 0
Telecommunicatiods Cooperatives 0
Water Cooperatives 0

2nd Stage Expressway I
Bangkok Mass Transit P P
Other Road Systems P
Cogeneration 0

Electricity Cooperatives 0

EUROPE THE MID-EAST,
AND NOMTH AFRICA 0

Jordan
Urban Infratructure

Morocco
Water Supply 0

Oman
100 MW Power I

Pakistan
Hab River Power I
Karachi Mass Transit P
Water and Power 0
Tube Wells 0

Turkey
1000 MW Aliaga Plant I
200 MW Karactepe Plant I
Gazi Power Plant P
Cogeneradon 0

Key: 0 = Operaonal I -nitated P = Planned
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Annex 6.1
Page 3 of 6

Privately Financed Infrastructure by Country

Devlop-
REGION/Countryllnfrtructure Type BOT Concesion mot Gain Self Help Bonds

EUROPE, THE MID-EAST,
AND NORTH AFICA (cotinued)

Yemen O
Rural Roads

LATIN AMERICA AND
THE CARIBBEAN

Ar entina
ETectric Power 0
Water Cooperatives 0

Barbados
Light and Power Company 0

Bolivia
LaPaz Power 0
Water Cooperatives 0
Electricity Cooperatives 0
Telecommunications Cooperatives 0

Brazil
ELECTROBRAS Utility 0
Electricity Cooperatives O
Telecommunic. Cooperatives 0
Small Local Infras. 0

Chile
Santiago Water 0
Sewerage P
Electricity Cooperatives 0
Water Cooperatives 0

Colombia
Sewerage P
Urban infrastructure 0 0
Urban Infrastructure 0
Electric Power 0
Electricity Cooperatives

Costa Rica
Cogeneration I
Electricity Cooperatives 0

Dominican Republic
40 MW Power Generator 0

Ecuador
Guayaquil Private Power Co. 0
Electricity Cooperatives 0

Mexico
Small Urban Infras. 0

Nicarapua
Electricity Cooperatives 0

Key: 0 = Operadonal I - Iniated P = Planed
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Annex 6.1
Page 4 of 6

Privately Financed Infrastructure by Infrastructure Type

INFRASTRUCTURE TYPEI Develop-
Region/Country BOT Concession ment Gain Self Help Bonds

POWER - UTILTY

Africa
Madagascar 0

Asia
Bangladesh 0
Hong Kong 0
lndia 0
Indonesia 0
Philippines 0

0
0

Vietnam 0

Europe, Mid-East, N. Africa
Jordan 0
Pakistan 0

Latin Amerca & Caribbean
Argentina 0
Barbados 0
Bolivia 0

0
Brazil 0

0

Chile 0
Colombia 0 0

Co5ta Rica 0
Ecuador 0

0
Mexico 0
Nicarapua 0

POWER - GENERATION

Africa 0
Nigeria

Asia
China P

0

lndia p
0

Indonesia
Malaysia I
Philippines o

Thailand 0

Europe, Mid-East, N. Africa
Oman I
Pakistan I
Turkey I

p
0

Key:, 0 = Operational I = Iitated P -Planmed
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Annex 6.1
Page 5 of 6

Privately Financed Infrastructure by Infrastructure Type

INFRASTRUCTURE TYPEI Develop-
Region/Country BOT Concession ment gain Self Help Bonds

POWER - GENERATION (conftnued)
0

Latin America & Caribbean
Colombia
Costa Rica I
Dominican Republic 0

TRANSPORT

Africa
Ghana 0
Malawi 0

Asia
Hong Kong 0

0
I
p
P

India 0
Indonesia 0

P
0

Korea 0
Malaysia 0

0
P
P

0
Nepal I

ilgpapines I
Thailind ~~P P

p

Europe, Mid-East, N. Africa
Jordan 0
Pakistan P
Yemen 0

Latin America & Caribbean
Argentina 0
Brazil 0
Colombia 0

0
Mexico 0

WATER & SEWERAGE

Africa
Cote d'Ivoire 0
Madagascar 0

Asia
Bangladesh 0
China 0
Hong Kong 0
Macau 0
Malaysia 0
Philippines I

KPv? 0= fn.rtfinviml T = T" dP Planned
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Annex 6.1
Page 6 of 6

Privately Financed Infrastructure by Infrastructure Type

INFSTRUCTURE T7PEI Develop-
Region/Country BOT Concession ment Gain Self Help Bonds

WATER & SEWERAGE (continued)

Europe, Mid-East, N. Africa
Jordan 0
Morocco 0
Pakisan 0

Latin America & Caribbean
Argentina 0
Brazil 0
Bolivia 0

Chile 0
p

0
Colombia P

- ~0
0

TELECOMMUNICATIONS

Africa
Maagsca 0

Asia
India 0
Philippines 0

Latin America & Caribbean
Bolivia 0
Brazil 0

IRRIGATION

Africa
Nigeria 0

Europe, Mid-East, N. Africa
Pakistan 0

Key: 0 = Operational I = ad P = Planned
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Chapter 7

Demand Orientation through Competition Surrogates:
Decentralization and Voice

7.1 The previous two chapters concluded that competitive markets and the private sector
have a larger role to play in enhancing the productivity and demand orientation of infrastructure
activities than is usually acknowledged. However, the intrinsic nature of some infrastructure-many
highways, urban roads, major water works, and power distribution-requires that they continue to
be provided as public goods by the public sector, usually as monopolies. The extra accountability
and demand orientation that automatically are part of a competitive market are unavailable for such
activities. Those effects will have to be simulated through competition surrogates, a second-best
approach.

7.2 The most promising surrogates for infrastructure services appear to be administrative
decentralization and voice-active participation of clients, users, or beneficiaries in the running or
management of a service. There is no reason, of course, why markets and competition surrogates
cannot be used simultaneously. Because many forms of infrastructure will continue to operate as
regulated monopolies-or under monopolistic conditions-these competition surrogates can be used
to achieve stronger market discipline and demand orientation. Clients' voice regarding private
monopolies, for example, could ensure better service and lower cost-with clients reinforcing the
role of regulators. Markets can be decentralized to achieve closer local participation.12/

7.3 Competition surrogates are less powerful than competitive markets in enhancing
productivity and a demand orientation. As a consequence, those services that must remain as
monopolies-public or private-can probably never be expected to achieve the operational
performance attained in competitive markets. There is no complete solution to this problem and
countries should learn to face that fact and act accordingly.

Decentralization

7.4 The option of decentralization offers in principle an effective way to achieve higher
productivity and a demand orientation. This avenue, however, should be approached only when
preconditions for success are in place. Local administrative units providing infrastructure
traditionally have been weak field units of central agencies, dependent on central administrations for
decisionmaking and financial resources. Increasing dissatisfaction with the inefficiency and
unresponsiveness of central governments has fueled a search-often half-hearted-for decentralized
alternatives. One result has been a tendency to transfer responsibility without careful consideration

J2/ Several aspects of decentrlizaion and voice awe not reviewed in this paper-for example-the role of
NGOs. See Paul and Israel 1991.
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of local or regional authority and absorptive capacity. But because public-sector decentralization is
becoming the norm-particularly in East Asia, Eastern Europe, and Latin America-a clear position
is needed on the subject.

7.5 Central governments have been criticized for inefficiencies resulting from reduced
opportunities for local initiatives; inaccurate information flows to decisionmakers; the reduction of
civil servant responsiveness to citizens' demands, because of limited incentives for central
government ministries to consider citizens their clientele; and imperfect controls over civil service
personnel. Other criticisms cover resource allocations that favor central governments over field
units; confusion of responsibilities and accountability, resulting in weak incentives at all levels;
tendencies to be more concerned with glamorous and overly elaborate-often capital-
intensive-construction and infrastructure projects at the expense of routine maintenance; and
citizens' perception of infrastructure provided by the central government as free becauise of the lack
of connectedness between provision and consumption (Thompson, Connerley, and Wunsch 1986).
Other studies point to additional problems of overcentralization: incomplete financial independence,
weak local training and professional competence, and inadequate technical support for operations.

7.6 AdmInistradve decentralzaion. Administrative decentralization involves the transfer
of responsibilities for financing, allocating, planning, and managing resources from central
government to subordinate units., There are three types of administrative decentralization,
which could coexist in one organization for different functions:

3 Deconcentration involves the shifting of functions to local agents while retaining
decisionmaking and financial control centrally. Authority, responsibility, and
accountability are retained centrally.

* Delegation, a more comprehensive form of decentralization, involves the transfer of
responsibility for most decisionmaking, yet the retention of some authority and
accountability in the central government.

* DevoMion involves the fuller transfer of authority for decisionmaking, responsibility
for activities, and accountability mechanisms to subnational units, usually involving
the granting of corporate status to those units.

7.7 Decentralization is one of the institutional reforms that may have the highest potential
for failure and distortion-for example, through conflicts between levels of responsibility and
authority, or responsibility and control. The weaker a country's institutional structures, the wider
the difference in institutional strength between central and local agencies and the greater the risks

I3/ Decentralization can take three other forms. Political dectizaion involves the expansion of ciizen
involvement in decisio , usually through larger representation or beneficiary participation. Spatial
dcentralization involves the diffusion of activities across regions to build local or regional capacity.
Market decentralization involves the use of market m anisms to provide infrastructure by relying on the
revealed preferences of individual conunmers. See Rondinelli 1990; Rondinelli and Nellis 1986; and
Silverman 1990.
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of decentralization. Paradoxically, the countries with agencies most in need of decentralization are
the least likely to successfully decentralize. Deciding about the most reasonable degree and form
of decentralization requires estimating the likely negative effects in a specific institutional and
political context.

7.8 In cases of infrastructure activities where there is considerable homogeneity, capital
intensity, need for central political commitment, or limited local capacity, central control may be
more appropriate. In some countries, power generation or water resource development requires a
national strategy for coordinating choices and providing for initial capacity. But, where tasks are
highly specific and the principal concern is with technical efficiency or feedback from clients, some
form of decentralization may be more appropriate. Specificity in tasks and clear, fair rules and
rights may not only call for decentralized solutions, but also offer more sustainable outcomes.
Providing clear, fair rules, rights and priorities in irrigation projects-for example, rules for
allocating water among farmers, the responsibilities of beneficiaries for operation and maintenance,
penalties for noncompliance-during design can facilitate sustainable program development. At the
same time, functional specialization at the different levels-for example, on planning, design,
construction, operations and maintenance, and regulatory activities-is facilitated by a clear
organization of rules of operation and staffing.

7.9 Conflicts of responsibilit and authoriy. Decentralization and public enterprise
reform are closely parallel: key to both are the interactions between local or decentralized
agencies-or public enterprises-and the central government agencies that define and monitor the
decentralized agencies' operating rules. Experience shows that a large share of the factors
determining the performance of these local and decentralized agencies are controlled by the central
government. One severe limitation of infrastructure decentralization has been the gap between
responsibility and authority or capacity. Transfers of responsibility without a corresponding transfer
of both authority and resources have often spelled disaster, generating distrust at the local levels that
receive added responsibilities. Central governments-often uncommitted to granting
autonomy-maintain control over key appointments, the budget, procurement, revenue generated and
labor regulations, thus seriously hindering the capacities of local agencies to operate effectively.

7.10 Efforts to clarify levels of responsibility and authority are evident in the Senegal Debi-
Lampsar Irrigation project. SAED, a state corporation, was created to plan and develop irrigation
in the river basin. The central government, however, required compliance with complicated financial
and administrative procedures-for example, on bidding and expenditures-and kept central accounts.
Delays, inefficiency, and the deterioration of SAED's finances resulted. To avoid these problems
during implementation, the govermnent agreed to regular budget transfers to SAED and eased
requirements on prior approval of expenditures. Mutual financial and operational responsibilities of
SAED and the government were defined more clearly. In addition, efforts were made to link SAED
activities to beneficiaries: decentralization was intended to give farmers greater autonomy through
separate project management teams with technical and administrative independence.

7.11 Another serious concern in a decentralization program is the coordination of legal and
administrative procedures affecting different units. In the Brazilian Southern States Water Supply
and Sewerage Project, the borrower was the National Housing Bank, the central institution and main
source of investment funds-allocating resources among states, setting goals and priorities, and
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supervising and assisting as necessary. Start-up delays resulted from confusion and poor
coordination in the effort to shift responsibilities to the state level. At all state water companies,
procurement was a problem because of doubts about the applicability of World Bank guidelines. The
National Housing Bank had not issued guidelines because several state and national regulations
conflicted with the World Bank's directives. Furthermore the World Bank's subproject selection and
approval criteria did not conform to National Housing Bank project preparation guidelines which the
state water companies had to follow. In fact, subproject selection criteria varied with each of the
five existing World Bank loans to The National Housing Bank. By 1986, the National Housing Bank
ceased to exist-its functions were subsumed in yet another central governmental body-and
confusion about guidelines and authority persisted.

7.12 Dramatic and sudden decentralization programs have often created more coordination
problems than they have solved. In the Upper Volta Rural Roads project in Ghana rapid
decentralization compounded serious problems of local capacity and inefficiency. The initial intent
was to strengthen the central Secondary Roads Maintenance Service, but during project
implementation responsibility for maintenance operations was shifted to regional directorates which
could not accommodate the increased tasks. A series of projects gradually shifting responsibility may
often be more appropriate.

7.13 One way to analyze the potential for decentralization is to use the criteria of
excludability and subtractability noted in Chapter 5. Where both criteria are high, the logic of
decentralization obtains. Where one or both of these do not apply, alternatives to full
decentralization may be more appropriate. For example, in water supply and sanitation most studies
point to the efficiency of a three-tiered combination of centralization and decentralization.
Excludability applies to this sector-especially in the urban context-making decentralization feasible.
But the natural monopoly of water supply and sanitation suggests a need to allocate responsibilities
among different levels. At the national level, an agency should be responsible for finance, long-term
planning, standard-setting, coordination of training, advice and support, procurement of imported
parts and technical assistance. At the regional level-for example, state or provincial
governments-an agency should be responsible for the implementation of nationally approved
standards and regulations, supervision and support of local systems, and planning and training for
local management and technical staff. And entities at the local level-for example, municipal
agencies or community organizations-should be responsible for management, collection of fees,
monitoring of use, operation and maintenance of the local system, and local budgetary planning
(United Nations 1990).

7.14 A similar division of responsibility and accountability seems appropriate for other
infrastructure activities where natural monopoly conditions exist, reasonable levels of excludability
and subtractability are evident, responsiveness to local clients is needed, and it is possible to enforce
linkages between use and payment-for example, for power transmission and distribution. 14/ In
other cases where monopoly conditions are not as prevalent, but where excludability and

14/ This decentralization would create difficulties for rural electnfication, however, which generally operates
at a loss, because mass-subsidization would not be possible in a decentrlized scheme.
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subtractability do exist, an emphasis on lower levels of administration may be more appropriate.
Such would be the case for most transport, irrigation, and rural water systems.

7.15 As indicated, the discussion of these alternatives has to be in the context of the
relative strengths of institutions at different levels. Local institutions often are weaker than central
ones, and successful decentralization requires a major local institutional buildup that might not be
feasible in the short term. The political context is also crucial: a weak local institution is more
likely to fall under the influence of local pressure groups than become responsive to legitimate local
needs.

7.16 Conflcts of responsibiiy and control. Failure to link responsibility and effective
control limits the ability of organizations to operate on a commercial basis, providing few incentives
for cost recovery. In Benin, the telecommunications public enterprise, the OPTB, has since 1984
been subject to direct control by the Ministry of Information and Communications. Financial
transfers from the central government have occurred without effective autonomy and accountability
at the enterprise level. The result has been limited incentive to improve operational efficiency, low
collection rates, and insufficient cost recovery. Instead of being competitive and self-financing, the
OPTB has drawn on the central treasury to cover deficits. The recent introduction of greater
operational autonomy and a contract plan that establishes clear rules for dialogue and negotiation may
provide a sound basis for improving performance-although problems of full financial control still
remain.

7.17 A key aspect of decentralization is financial management and control. Although full
cost recovery is always advocated, there are practical difficulties. An example is the Xiamen Port
Project in China. In the 1984 port reform, the Ministry of Communications began to encourage
autonomy and decentralization. Reforms included self-financing of port operations, investments to
be funded by internal cash generation, and increasing competition among ports. Before these
reforms, the Ministry of Communications set tariffs, allocated cargo, provided grant financing for
investments, covered any deficits, and collected most surpluses. As a result, there were few
incentives for any port to become efficient. Now only a portion of the cargo is allocated, tariffs for
unallocated cargo are allowed to be set competitively within a narrow range, and profits are retained
by ports and subject to taxation. Decentralization has become effective.

7.18 The failure to provide financial and decisionmaking autonomy is particularly critical
in sectors having reasonably specific, highly technical, and self-contained infrastructure activities.
In these cases, there is little need for central govermmental control. Such is the case in
telecommunications. In the Jordan Telecommunications Project problems of autonomy troubled the
agency and the project from the outset. Authority for public telecommunications and postal services
is vested ir the Ministry of Communications. TCC is a semiautonomous public agency in charge of
providing and operating domestic and international telecommunications services. TCC has a
monopoly, but its institutional capacity has not kept up with the expansion and improvement of the
network-and, for all practical purposes, it is operated as a central government agency, without
autonomy. In such a case, the central government motivation might be direct appropriation of the
surpluses generated by an agency.
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7.19 Another approach for determining appropriate levels of decentralization in
infrastructure relates to specific functional activities (Silverman 1990). Retaining central roles for
policy formulation and overall planning, but decentralizing operations and maintenance in specific
and technically routine activities, may prove most effective in weak states. For example, the design
of the Seventh Madagascar Highway Project demonstrates concern for the appropriate division of
responsibilities. Formerly, all activities were centralized in the Ministry of Transportation's
headquarters in the capital-including the designing of road maintenance operations, the dispatching
of brigades, and the instructing of the regions-which led to inefficient, inflexible road maintenance
operations with a lack of adaptability and continuity. Decentralization of road maintenance while
retaining central administrative control over policy planning and implementation, and the monitoring
of regionai programs through performance accounting systems, allowed for a reasonable distribution
of responsibility and accountability.

7.20 The World Bank has focused attention more recently on the use of contracal
arrangements to introduce competition surrogates-in particular contract plans or negotiated
performance agreements between owners-the central government-and managers of public
enterprises (Nellis 1989). Although contract plans vary greatly, some generalizations are apparent.
First, contract plans may have been oversold as a means for resolving fimancial and efficiency
dilemmas of state-owned enterprises. Although there are some clear potential benefits-such as
improved accountability, consistency in supplies, better personnel management and closer
relationships between rate structures and costs-performance has not improved significantly. Many
of the dilemmas are because contract plans are not true contractual relationships with autonomy of
financial decisionmaking and enforceability for noncompliance-particularly noncompliance by the
central government. Fairness and clarity in rules and relationships have not been achieved-perhaps
as a result of limited government commitment to the transfer of power implicit in the contract.
Political will and the institutional capacity in central government agencies to supervise and monitor
behavior are needed. Still, some of these generalizations might be premature and the positive effects
might take longer to materialize. A more systematic dialogue than in the past between public
enterprises and central government agencies over a number of years might bear fruit.

Voice

7.21 Market-oriented and administrative changes are necessary to enhance a demand
orientation in infrastructure services-but not always sufficient. Voice-participation-of clients,
users, or beneficiaries is particularly relevant for infrastructure, given the relatively limited range
of competitive markets for many subsectors and the often problematic effects of administrative
solutions. And sustainable programs require a sense of ownership, with services responsive to
beneficiaries' or clients' felt needs. In extreme cases, such as highways, in which there is no direct
contact between users and suppliers and governments operate the infrastructure as a local monopoly,
how to bring voice as an additional form of demand orientation or accountability is a major issue.
The closer the connectedness between client and service, the greater the probability that concern for
sustainable service will be expressed. Issues of appropriate technological level, of community
participation, of willingness to pay all revolve around this sense of ownership and voice. In the
absence of voice, beneficiaries-such as farmers in irrigation projects-may choose to exit. In
project after project, the role of clients in infrastructure operation and maintenance has been a
difficult issue. Yet the establishment of mechanisms for voice has been the key to success for
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several projects.l5/ The higher the level of market failure, the greater the importance of
developing voice.

7.22 Voice, Samuel Paul says, is "the degree to which [users] can influence the final
outcome of a service through some form of participation or articulation of protest/feedback" (Paul
1991a, p. 13). Voice can be expressed in a variety of forms, depending on the country and the
circumstances-for example, in user or client associations, nongovernmental organizations,
cooperatives, political groups, or direct intervention in the management of services. As distinct from
"exit"-an economic action that can be taken independently by an individual-voice usually requires
some form of collective action. Individual pressure is seldom effective, particularly for the poorest
segments of the population. Voice has a cost, and could be assessed by the participants as a cost-
benefit calculation. In principle, the more competitive a market, the less desirable is the voice option
relative to the purely economic one of exiting the market. However, voice is effective only if people
feel that they will be heard, that they do "own" or substantially influence the operation.

7.23 The potential for voice depends on several factors. Some are fairly obvious, such as
the relative importance of a service to a client, and the public's income, education, and cultural
characteristics. But there are other factors, such as legal and institutional barriers, closely related
to the political environment; cultural mores (for example, availability of public hearings);
informational asymmetries, in the sense that suppliers often have more information than the clients;
and the level of differentiation in the service. The less differentiated a service, the stronger is the
voice option, because all users-weak and strong-have a stake in it.

7.24 Paul's analysis helps to tentatively classify infrastructure subsectors according to their
potential for exit and voice (Table 7.1). Such a scheme does not reflect the actual continuum, but
is operationally useful. Most subsectors offer a relatively high potential for the use of voice. The
assumption is that in cases where the potential for exit also is high-dissatisfied users will exit
(quadrant 4). The interesting ones are those sectors in which exit is less feasible but the voice option
has a high potential (quadrant 2). The implicit assumption is that urban environments are more
suitable for exercising voice than are rural ones, because of the generally better economic and
educational conditions of the population. The mechanism that is preferable for exercising the voice
option depends on each subsector.

7.25 The difficult cases are those for which the potentials for exit and voice are both low
(quadrant 1). This difficulty is reflected in the many unsuccessful efforts to build up a voice option
in interurban highways, waste treatment, or major irrigation works. Paul's analysis confirms the
importance of finding working alternatives for developing voice and participation in those subsectors.
The development of voice and exit appears to be closely linked to the extension of user charges for
these services. The more developed these charge systems, the higher the chances of building up
effective voice and participation options. It is interesting that quadrant 3, the high exit and low voice
alternative, is empty. If exit is an option, a weak voice is probably irrelevant.

15/ This is not the place to review the extensive literaure on community participation, beneficiary roles, and
"listening to the people." For further information,, see Paul 1991; Korten 1980; Salmen 1987; Uphoff
1985; and Cemea 1991.
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Table 7.1
Infrastructure Activities, Potential for Exit and Voice

VOICE

Low High

rural roads urban roads
rural water supply hydro power generation
major water storage large-scale irrigation
waste treatment airports

Low major irrigation systems public ports
hydro power generation telecommunications
interurban roads small irrigation systems
waterways power distribution

thermal power generation

EXIT 1 2

3 4

HIigh urban transport
road transport
rail passenger
rail freight

Source: Based on analyses by Samuel Paul (1991a).

7.26 The relevance of client participation also can be considered in terms of the distinctions
between public and private goods. With public goods, the need to enhance a demand orientation by
including clients, users, or beneficiaries becomes paramount. In these cases, fear of lack of
accountability and the need for explicit incentives for suppliers become most evident. In rural roads,
the need for involvement, for voice to be institutionalized, is critical at all phases of planning.
Plannig inputs tend to come from several agencies and from the community served; in construction,
there is a need to keep costs down, puttng labor-intensive techniques at a premium in most cases;
during operations and maintenance, there is a need to develop community capabilities with effective
technical assistance and financial support from the central government (Cook 1985). One crucial
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area for encouraging voice and local participation is in maintenance. Many projects-especially rural
roads and irrigation-are built on the assumption that community maintenance will occur, yet it
rarely does. The track record of authentic community participation in design, planning, and
construction appears weak (Box 7.1). Failure to incorporate beneficiaries affects performance in
several ways. For example, there is a top-down mentality that pervades most public works
departments which may require bureaucratic reorientation. Over-standardization and program
complexity in administrative procedures and standards, bidding procedures, or disbursements may
discourage participation.

7.27 A wider use of voice is encouraged by treating project design as a learning process
instead of a blueprint. The learning-process approach helps reduce discontinuities between planning
and implementation, because implementation often requires creative adaptation. For example, the
Nepal Second Mahakali Irrigation Project includes continuing support for pilot farms established
under the first project, which provide training for extension workers and farmers. A project
coordination committee is to be formed to assist implementation and operation. The committee will
consist of the project manager, representatives from the district level (Panchayat), and a farmer
representative from secondary canal operations. The major function at this level is communication
among farmers and project staff. Farmers would participate through the committee in project
decisions-which should help them identify with the project, develop a sense of ownership, and
commit to operations and maintenance tasks. This committee is to continue to operate after
construction. The project should transform informal farmer groups into formal farmer irrigation
associations discussing project details, negotiating participation and cost-sharing arrangements with
farmer groups, and training and preparing groups for operations and maintenance of completed
subprojects.

7.28 Other options for ensuring voice and participation are lengtunan systems in which, for
example, each beneficiary is assigned part of a road network; developing local contractor capabilities;
self-help organized by local leaders; and use of nongovernmental organizations as implementors.
In Zaire's Third Water Supply Project, the lead implementing agencies have involved local villagers
and nongovernmental organizations in the operation and maintenance of the rural water supply.
Attempts to shift these responsibilities to local communities are to be accompanied by training and
technical assistance. On-the-spot repairs and periodic maintenance are organized to help incorporate
villagers and local mechanics in these activities. The expectation is that this participation and sense
of ownership will lead to higher collection rates. In the Senegal Debi-Lampsar Irrigation Project,
great care was taken to incorporate farmer groups at various stages of project development. SAED,
the state water corporation, provided literacy and administrative training. Farmer groups are
responsible for coordinating activities such as water delivery, crop spraying, and the maintenance
of secondary and tertiary canals and dikes in their irrigation quarter. To increase farmer
participation in perimeter management, a joint SAED-farmer committee was established, with
authority on specific questions of implementation of the agriculture program. The mechanism is
proving invaluable for giving farmers a voice in operations and in helping SAED to become more
responsive. For delicate problems such as establishing penalties for debt delinquencies, the
committee's decisions have been more acceptable to farmers than in the past because these decisions
are made by their representatives.
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established for infrastructure investments in the region. In each case, mechanisms to enhance the
opportunity of voice have made-or are expected to make-the difference between success and
failure. In addition, ownership, feedback mechanisms, links between local and apex organizations,
reduced project complexity, clarity about responsibilities, and accountability have helped create
incentives for providers and users.

The Bias against Maintenance

7.30 Most infrastructure sectors exhibit a systematic bias in favor of new construction at the
expense of maintenance-and even at the expense of efficient operations. In highways, railways,
ports, and electric power there has been surprising consistency in the creation of excess
capacity-and the problems associated with continued emphasis on construction instead of
rehabilitation and maintenance. There are regional differences-with East Asia needing expansion
of the systems-but this bias is quite widespread.

7.31 Key factors in the neglect of maintenance include the inability to exclude users who feel
little responsibility, biases in donor incentives against supervision and postproject accountability, the
failure to include beneficiaries in project design, and top-down approaches that emphasize the use
of complex technologies and have little concern for long-term maintenance. Other key factors
include the use of govermment force-account agencies with little incentive to provide day-to-day
continuity in operations and with distorted incentives for government staffs, who perceive their long-
term interests and political gain in the more visible side of infrastructure-construction. A recent
study in Latin America found an enormous backlog of road maintenance and rehabilitation. Although
the overall backlog was about 45 percent in nine of twenty-two countries or states there was a
backlog of from 50 to 100 percent (Mason and Miquel 1988). The main reasons for this poor
performance were age of network, low productivity of maintenance staff, inadequate allocation of
maintenance funds, misallocation of available funds, and lack of monitoring and enforcement (for
example, of weight limitations).

7.32 In each case, however, what is identified are mostly proximate causes of the
maintenance dilemma. I has been argued that one reason for this predilection for new construction
over more labor-intensive operations and maintenance is the result of the specificity and technical
rationality inherent in capital-intensive and standardized construction activities (Israel 1987; Moore
1989). In part, this focus on short-term technical rationality-construction activities in this
case-versus the longer-term process of institutional development (recurrent maintenance activities)
is endemic. Providing short-term solutions can conflict with long-term institutional development
needs. As indicated, in roads these underlying difficulties are exacerbated by the institutional
separation between the collection of revenues-the ministry of finance-and the expenditures-the
road agency.

7.33 Part of the bias toward new construction stems from the nature of donor fmancing. A
recent study of the Philippines showed that Bank efforts continued to concentrate on road
construction-even while recognizing the deplorable condition of rural road maintenance.
Maintenance was treated as a subordinated activity; its design was simplistic and a residual effort;
casual monitoring and supervision prevailed. Agencies responsible for district road maintenance
performed alternatingly among the national, provincial, and local levels, without much planning.
In addition, decentrafizaton efforts occurred in a planning vacuum, resulting in obscure guiding
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principles, confusing interagency arrangements, and poorly sorted-out operational responsibilities.
This bias toward construction is being reduced at the Bank, which has already financed several
highway maintenance operations.

7.34 There is a tendency to view external financing for new investments as free money and
a resultant tendency to allow deterioration to occur-including in the United States. Grants for
expanding urban water and sewer systems encouraged localities in the 1970s to overbuild systems
that later required extensive maintenance. Maintenance, however, depended largely on the local
capacity to raise revenues through fees and taxes. New systems put in place became long-term
burdens for recurrent budgets, which do not compete effectively during fiscal crises. Scarce
resources, low political visibility of maintenance operations, and short-term horizons for political
leadership and bureaucrats meant that maintenance activities became low priorities (Pagano and
Moore 1985).

7.35 The lack of attention to maintenance partly reflects a lack of political commitment. Not
only does the high visibility of construction activities give them high political priority, but the
weakness of low-income local-especially rural-constituencies in making their demands heard means
that in the absence of voice, consdtuents often exercise their exit option-nonmaintenance, minimal
commitment to community operating activities, and nonpayment for services. In a sense, fee
payment should be viewed not only as a rationalization of cost recovery but as a political statement.

7.36 The failure to involve local communities in decisionmaking can often lead to the
applicadon of inappropriate technologies which favor construction over maintenance. In Sierra
Leone, CARE has had principal responsibility for rural road programs. The original intent was to
build low-cost labor-intensive roads. Instead, capital-intensive and relatively expensive construction
took place. The main reason was CARE's decision that higher-cost feeder roads were needed to
"build in" maintenance because of government weaknesses in this. At the same time, however,
CARE unwittingly undermined existing self-help traditions by deciding that special local groups
should maintain the roads. In addition, there is no local identification with the roads because
beneficiaries were not involved in the construction (Carapetis and others 1984).

7.37 Thus, the managerial and fmancial problems used to explain the neglect of maintenance
are important but do not go to the heart of the matter. Both the present incentive systems in the
countries and the donor agencies make such a bias almost inevitable. In many countries, government
agencies give external assistance little value, yet value internal resources highly. Donors still give
lending a high priority and give local recurrent expenditures in the countries a low value. Until this
asymmetry is solved, the bias will persist.
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Table A.2
World Bank Lending for Infrastructure by Region and Subsector

(million US dollars)

Africa Asia EAsen LAC Total for AR 4 Regm

Sector 1979 1984 1989 1979 1984 1989 1979 1984 1989 1979 1984 1989 1979 1984 1989

Inigation 15.0 0.0 0.0 489.5 752.1 325.0 138.0 142.3 184.4 125.0 7.7 71.0 767.5 902.1 580.4

Electric Power 10.1 219.6 138.4 722.8 1280.0 1993.5 276 208.7 415.0 346.0 843.0 736.0 1354.9 2651.3 3282.9

Teleconmmnication 20.0 0.0 103.3 90.0 8.5 12.7 0.0 128.0 0.0 0.0 30.0 45.0 110.0 166.5 161.1

Trnsporation 433.1 463.7 248.7 596.2 1322.7 1136.8 406.6 309.4 296 468.5 501.1 149.3 1904.4 2596.9 1830.8
Roads 332.3 390.2 34.7 289.5 572.0 708.0 331.6 199.4 0.0 311.5 421.0 31.5 1264.9 1582.6 774.2
Railways 80.0 66.0 7.0 206.7 500.7 150.0 0.0 110.0 138.0 96.0 0.0 37.0 382.7 676.7 332.0
Pots 113.8 7.5 0.0 0.0 250.0 112.4 75.0 0.0 63.0 0.0 76.3 0.0 88.8 333.8 175.4
Other 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 61.0 0.0 0.0 68.0 0.0 0.0
Sector Loans 0.0 0.0 207.0 0.0 0.0 166.4 0.0 0.0 95.0 0.0 3.8 80.8 0.0 3.8 549.2

Water & Sanitation 141.0 32.9 238.2 591 151.5 0.0 117.0 427.8 233 169.8 28.6 320.0 1018.0 640.8 791.2

Total Infiaatmucture 619.2 716.2 728.6 2389.5 2514.8 3468.0 937.6 1316.2 1128.4 1109.3 1410.4 1321.3 5055.6 6957.6 6646.3

Totad Bank/IDA 1202.1 2368.3 3924.7 4207 7002.6 7832.5 2336.6 3125.8 3767.5 2264.8 3027.5 5842.1 10010.5 15524.2 21366.8
Lending

Infrastructure as 51.5% 30.2% 18.6% 56.8% 50.2% 44.3% 40.1% 42.1% 30.0% 49.0% 46.6% 22.6% 50.5% 44.8% 31.1%
Poon of Total

Source: World Bank Annual Reports.
*Urban Loa Not Included.

21,
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Table A.3
World Bank: Ex Post Rates of Return of Infrastructure Investments

Unweighted-Average Re-estimated Economic Rates of Return

Sector 1980 1982 1984 1986 1988

Irrigation 30 22 20 14 11

Electric Power 8 13 11 11 11

Telecommunications 21 18 24 13 20

Transport 23 20
Highways 23 17 22
Railways 20 13 22
Ports 16 24 17

Water Supply & 7 7 11 8 12
Sanitation

Average of All Bank 17 14 12 16 17
Operations

3 Urban Loans Not Included.
Source: World Bank, OED Annual Review of Project Performance Results.

Table A.4
World Bank: Ex Post Rates of Return of Infrastructure Investments

Weighted-Average Re-estimated Economic Rates of Return

Sector 1980 1982 1984 1986 1988

Irrigation 30 24 17 13 10

Electric Power 6 14 10 12 10

Telecommunications 21 18 24 13 19

Transport 25 18 23 19 27
Highways 26 17 24
Railways 21 13 22
Ports 16 29 17

Water Supply & 6 6 12 8 10
Sanitation l l l_l

Weighted Avg. ERR 17 21 16 16 15
All Sectors l l l_l

* Urban Loans Not Included.
Source: World Bank, OED Annual Review of Project Performance Results.
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Table A.5
Staff Appraisal Report Ratings for Institutional Development Programs

(percentages)

infrastructure (40) Weak Adequate Good

Roads (7) 12 25 63

Ports (2) 100

Water/Sewerage (8) 25 25 50

Power/Energy (7) 14 28 57

Telecommunications (1) 100

Irrigation (7) 43 28 28

Urban/Municipal (7) 14 28 57

Total 20 28 52

Non-Infrastructure (92) 38 24 38

Source: Moore (December 1989); Gray and others (June 1990).



Table A.6a

Infastucture-Supply ftrfonnance

couNm3Y kohU RALWAW3 llS Pow IOOW WA= KLWY OMA3.uGMaK

BANGLADESH Network expanded; Aright and p ger Acce only to 5% of Epnded. Supply inreaed; acce
taffic icesand. trafficdeclined. population. declined, becaus of

poplation iCrease;
usban access lightly
improve.

BRAZIL Network expanded; reight taffic increased; Container traffic Power consumption Expnded. Graly expanded; access 90% of irigation
taffic inreaed;vehicle long disae pasuenger increaed. grew; Acces 67%; urban 84%; mral acce 71%; devloped by private
fleet grewcongestion in traffic declined. acs 89%; inadequate and urban access 89%. setor.
urban are. transmission capacity for

generaton capaity.

COLOMBIA Network expaded; Freight *an pasenger Traffic declined; Acces 95% in large Acoes to water 57%-, to More than half of
priority to rural roads; tffic declined. expected to increae in cities; consumption grew; ewrage 41%; lower irrigation in private
trffic increaed. 1985-90. exes reserve copaity. access in rural areas. sctor. Poor on-farm

development in public
irrigation.

HUNGARY Network exnded Preight and panger Access improved. Expated; capacity too Access improved in rural
slightly;traffic incrased; trffic declined. unall for the economy; and urban aras.
vehicle Red grew. large unsatisfied demand

& long waiting.

INDIA Nctwork expanded: Freight a paenger Traffic incread; Access 14%; shortaes Expnded; long waiting Supply increased; access One-third of eultivable
emphasis on runl roas; traffic increaed. container taffic persist; unbalanced periods for connections; improved. Coverage in area irrigated; irrigation
trffic and vehicle fleet increased. Trffic close investments in svcr underinvcetmcnt. rural area increaed potential has risen to
grew. to capai in some ports genration, transmision, more rapidly than in 61.5 nmillion ha. (1984),

and exces capacity in and disttibution. urban ars. Supply with an cstimated 93% of
smaller potu. intermittent and potatial ued.

unreliabl in many cities;
acut shorage in Madras.

KENYA Nework expaded; Freight trffic declined; Ample cpacity; traffic Access only 5%. Access 100% in urban
taffic increased. pasenger traffic generally grw. and 15% in rural area.

wmRO(CO Network expaded; Freight nd pasenger Traffic increased. LImited accs; inWlled Long waiting (up to 6 Access improved in Expanded.
traffic ad vehicle et traffic inreasd. capacity consant after years); spply urban, declined in rural
grew. 1985. insufficiceL area.

NfGERIA Ntwork epanded Freight st passegr Port capcity adequat Access 16%; many smal Acce limited to 20% of Supply inadequac; access
aubsetisly; traffic traffic declined. for currenttrffic lves. urban center not yet country ares; long to watr 20% rural,
increased. electrified.Long waiting waiting (up to 10 years) 100% urban; acut

for connection. spply shortage in

THALAND Netwok cxpanded; Freight traffic increased; Traffic increased; Pr capita consumption Supply epanded; but Access improved in rural Irrigaion cxpanded;
trafficr mad vhc Red p nrtfic container taffic gowth higher than verage for demand growth fase areas; declined in urbsn weak distribution
incrased. decined. faaer thnconvenional countries at similar are". systems.

cargo trffic growth. income levels.



Table A.6b
Condition of Infrastrctre

COUNIY aBD RAJLWAYS IS 0OWr IEfwlCU WAIU SUPWLY llIAThI

BANGLADESH Mains ede nwok Aged; ailing. Defets in distribution Generall good; mostly
sysvtem; poor maintenance buitt in thc early 1960s;

45X/40%7 15X- of3sk= ptants. older facilitiea m poor
main unpaved netk: condition.
50% in poor condition
(1984 d) Inadtquate
mansenance.

BRAZIL ai p ved etwork: Tracks in poor eondition, Large part of sytem
poor/fair/ood: locomotives old; poor built in Iat 20 years, 
24%I34% 42% in 1987- _aintenanc. in satisfactory condition.
88; Indequate
maintenace, ubstantial
nvw contuction.

COLOMBIA Main paved newk Tracks and equipment in 3 out of 4 ports Distribution ystem has Good condition in large Good for private
Poorlfairlgood: poor condition. Poor deteriorated, beaw of deteriorated because of Cities, but inadequate irrigation sdsnm,
21%137%/42%il984; maintane, poortenntenance,old inadequaemintenane, maitenaceotherwie; but poor for public
network deteriorated; ae, andsomeae andivetment. nappropriatetchDology. sytema;
level of Mint exp poor constuction. inadequate
adequa now. mainteac and

rehabilitation.

HUNGARY Part of tbe sytem needs Track and fleet in good Modern sytem in good Technically obsolete;
ralbiltatio; condition; track condition. 28S of exchages need
faintenancnadea inocl shortage replcemeat in 986.
for the increased traflic, of maintenance

capacity.

INDIA Mi ad n k: Traks in poor condition; Obsolee system; poor Plants, transmission and Obsolete technology; Water supply systems in Maintenance
obqoletc motive power, maintenance; scere distributon y te in substandard equipment. poor sate m many cities; adeguate in
3 %tminal, ad foreign exdhug poor coniion fctvc equipment. Punjab.

maugenancc inadequate. Iocomotives, constraint. iadequat mainc
shortage of funds for
pre parts needed for

KENYA n ~~~~~~~~~~~~~~~~~~~~~~~~~~repair.
KCENYA Mainpaved aetwonk Locomotives in poor Baes, oil terminas, Rural watr supply and

poor/fair/sod: condition, due to old ag, cranes, fok-lift fleet municipal swcrge
16%/52%732%; main poor mainteance. need rehabilition, ysm need
unoaved network rehabilitation;w i
17%117%166% in 194; maintenace.

-MOROCCO Not wck dcteriorated; Geadiy stifi c senmi Bxiiting services Water supply sytem Conditions vay;
*O OCG p ved t fork brated; necraly satisfactory, G aintenanck generalyf reasonalOlywen- satisfactory; sewerage inadequadioimta

maodcin / oedne k: or rabreioanad strizationof m -t, q n a of d sff.
dredgng. equiptent betwee thii

_;_ccienneemdaFeqd. apex organizationl, sa
the refgonal utilities.

NRIERIA Main pavd federal Poor condition; 40% of Poor maintenance; lack Sevenr deterioration of
netwods generating unib non- of spar ; faulty even relatively new
poodhirrood:: aoperationl; poor commoa control syem due to inadequat >

23X/15/ i984); msintece. equipfen. maintenac Pe

THALAND Main paved twok: Tr dequly Maineac of cxisting Geeally satisfactorily Much of the @% hSoor ma d;lng facilies adequat; s maintained. systm needs 0
2 1984; system poor. equipment obsolete.

4500 km of eidsting
haos needw
rcsi -sie.
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Table A.6d
Infrastructure - Finanal Perfonrance

COUURY ROA1S RMLWAI'H PrOl8 rOWE I2.LECO%M WAIT SUWLY IWATNI

BANOlADESH Read uwer revenue exceeds Heavily subsidized; hig Avenge taiffs cover only Tariff high oenpard with to Tanff inres wer t
red epee s; volume of tickede tav. 70% of LRMC. Rul powa other LDCa at similar income inflation during 1980-85;

nuemce expendi heavily subsidized. Poor kveb. Rate of return 33%; eating defici chronic.
inadequat. Bus paenger billing, heavy gt a . 50% of invesate finaned
subidized. from intenul rseare.

BRAZIL Road expendiur in recent Heavy annsal loses; Planing, budgeting ad Aveage ariff ma 75% Weak; tariff ineas ig Po ct recowry; public
ye s almos equal to read psger tffic eurce of costig are weak; tiiffs amt of law il 1989; explcit behid inflatio; eslatig iition costa per hectare
user revenues. Now tucks Ie; freight affic related to oost. subsdy to rural coom eawting costs, because of are much higher ompad
cm be charged, adequte to profitble; huge debts, and and ater ply and higher costa of power, and with prih*t soemes.
cmer cos. Publc buapest inadequate tariff. serage cmpanies; inktnal chemia; wy budgey
companies do net fully fidin negptive; supos high lmhicipa
recover cam. ELECTROBAS, the etoal- arrea.

Ievl holding company ha
been well nmanged.

COLOMBIA Road user cbarges exceed Substilal operating defwict; F cllly independeat, no Serios f l diffculies: Tariffs too low, poor No bditin of payg ter
nod expendiure, htich are Tariff incras not adeqte budgy ppot from the low toriffs,poor retum, low collection perfornancc; chargs on public shemes.
below rqui ; Hevy to crer infbfimn cst. gNL Opetig reo declmed in l find ge , hih internal funding of ivestment Water ches covered It"
vehicle do aot fully pay. in 1982-84, and is epctd pow luea, heavy arm only 15%. than 30% of O&M in 1967.

to decline to 50% by 1969- from public setor. Cost reovery in Bank
90. as_yd prct gneal

V-d.

HUNGARY Freight revenue 1ot Overal poit hlthy; rae Satis y; venage tariff FPnncl sitution
cover cos; pa r tariff of re declned; but freight highr than LRMC. satisfactry; ate of reun
ubsidized; susinwe revene coer cost; 30% in 1990; net inenl

spendin dequste - heay p ger rvm cover cash g_nention 94% of
vehices pay ess tius their 35% of cosL capitl invesments.

INDIA Read-uer m far in excs Revenues er coses; freight Sectr as a whole coven Stte elecricy beards sa Generally satsfCtasy. Tarffs do not cover O&M
of reding; heay vehicle revenes exceed costs; costs; high pot charges; dole incur leas; situation costs in som.e t law
pay los. penper revenue am" co subsidieztion of loing Varies frm ds to tate; colection rate; arrearm freon

only 50% of co. pt. capitl epe finaced l gWW.Cert recovery
by debt; avenge tariff 60- about 10% in Punjab and
70% of LWMC; heavy Karata.
sbsidy for agriculture.

KENYA Read-uer rvaen exceed Chmic loes; declning rel W ening; soe charges Gal cty Tariff in t; heavy
read expditue, which are t riff e iv av tariff les than arte, especially from govt
idquate.; heavy vehicls IRMC; excess subsidy for agencies.
pay s than cost, poor.

MOROCCO Read-cur reven exceed Heavy budgeay support. Satlfay; crtoram Irovig; heavy a e Satlefactory; no pek off- Tariff sr re adequate; Good os recovery in Bank
cots; heavy veicls pay bce sebldisatlon of pest fron govt. dopts. Heavy pek pricing; heavy a coecin from public prc*dct.
dn os. inuring loses; taff subsidy to law-kine from gv dept. agie poor.

srcture i ;equcu

NIGERIA Read-uer los a revenuem Unstisftasy; incur hevy F taco deteo_ie; poor Poor f_iec perfo ne Unsatisfactoy; tao depndnt
wmeed co; mauh of to loae. colledien, & aset during 1965467; hevy les, o govt. supr ; peo billing
exiudie e con-sc ion, _ntesce, chonoic law tariffs, heay aren. sad collecim.
and bls an esntoac oprating pdeficits.

THAIIAND Rad-ier chwg cover Operati lose ic rasing, 0mity salis-, pr .l pasieic. waound. Cost roecy not denfesd in
expndur; B-ki Urban higher lbor and fuei cost; profitable epentiose. Heavy debt, publc pre.
Mra pot inusw kudeiqst triff increass.
operating ble.

00
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Table A.7
Telecommunications Sector: Unsatisfied Demand, 1979 and 1988

(Number in thousands) Waiting List as Percentage
Main Lines Waidisted of Total Demand

Country 1979 1988 1979 1988 1979 1988 Change

1 Turkey 1,092 4,921 1,535 37 58.4 0.7 -57.7

2 Korea 2,341 10,486 619 51 20.9 0.5 -20.4

3 Malaysia 325 1,248 106 69 24.5 5.3 -19.3

4 Argentina 1,797 2,748 863 789 32.4 22.3 -10.1

5 Thailand 332 1,006 194 377 36.9 27.3 -9.6

6 Kenya 70 157 40 64 36.5 28.9 -7.6

7 Costa Rica 134 257 12 14 8.3 5.1 -3.2

8 Portugal 940 1,849 127 178 11.9 8.8 -3.1

9 Chile 351 626 139 237 28.4 27.4 -0.9

10 Tunisia 100 249 43 104 30.2 29.6 -0.6

11 Uganda 21 28 19 25 47.9 47.6 -0.3

12 China 4,335 8,653 164 484 3.6 5.3 1.7

13 Sudan 44 58 15 22 25.2 27.5 2.3

14 Zambia 30 59 13 29 30. 33.2 2.8

15 Uruguay 212 345 45 93 17.5 21.3 3.8

16 Sri Lanka 54 104 22 51 28.7 33.0 4.3

17 Mexico 2,494 3,821 314 757 11.2 16.5 5.4

18 Senegal 17 29 3 8 15.9 21.3 5.4

19 Poland 1,852 2,953 926 2,189 33.3 42.6 9.2

20 Malawi 11 23 1 6 10.3 19.9 9.6

21 Morocco 154 287 69 205 30.9 41.7 10.7

22 Algeria 260 697 118 524 31.2 42.9 11.7

23 Ghana 36 40 16 30 30.6 42.3 11.7

24 India 1,868 3,488 241 1,125 11.4 24.4 13.0

25 Zimbabwe 93 118 5 32 5.3 21.3 16.0

26 Tanzania 38 66 18 76 32.3 53.5 21.1

27 Indonesia 318 829 43 549 11.9 39.9 28.0

28 Ethiopia 61 113 9 88 13.0 43.8 30.9

Source: International Telecommunications Union Yearbook.
Total Demand = Total Lines Connected + Number in the Waiting List.



- 97 -

References

Alavi, Hamid. 1990. "International Competitiveness: Determinants and Indicators. " Working Paper
29. World Bank, Industry and Energy Department, Washington, D.C.

Altaf, A. and H. Jamal. 1990. "Household Willingness to Pay for Water in Rural Areas of the
Punjab, Pakistan." Draft mimeo. World Bank.

Ambrose, William W., Paul R. Hennemeyer, and Jean-Paul Chapon. 1990. Privatization
Telecommunications Systems: Business Opportunities in Developing Countries.
International Finance Corporation Discussion Paper 10. Washington, D.C.

Aschauer, David A. 1989. "Public Investment and Productivity Growth in the Group of Seven."
Economic Perspectives, 13 No. 5.

Augenblick, Mark, and B. Scott Custer, Jr. 1990. "The Build, Operate, and Transfer ("BOT")
Approach to Infrastructure Services Projects in Developing Countries." Working Paper 498.
World Bank, Infrastructure and Urban Development Department. Washington, DC.

Bartone, Carl R. 1989a. "Environmental Issues in Urban Waste Management." Draft World Bank
Discussion Paper. Infrastructure and Urban Development Department, Washington, D.C.

------- 1991. Private Sector Participation in Municipal Solid Waste Service: Experience in Latin
America. Waste Management and Research (1991) 9, 445-509.

Barwell, L.J., G.K. Hathway, and J.D.G.F Howe. 1982. Guide to Low Cost Vehicles for Rural
Communities in Developinz Countries. Vienna: UNIDO.

Baumol, William J., J.C. Panzar, and R.D. Willig. 1982. Contestable Markets and the Theory of
Industr Structure. New York: Harcourt.

Bennet, James. 1981. Better Government at Half the Price: Private Production of Public Services.
Ottawa, Illinois: Caroline House Publishers.

Brinkerhoff, Derick W. and Richard L. Hopkins. 1989. "Institutional Dimensions of Education
Sector Lending: Guidelines for Management and Sustainability Assessment". Paper
prepared for the World Bank, Population and Human Resources Division, Washington, D.C.

Brooke, James. 1991. "Exporters Fight Costs and Rules of Brazil's Ports." The New York Times
June 25, 1991.

Butler, Stuart. 1985. Privatizing Federal Spending: A Strategy to Eliminate the Deficit. New
York: Universe Books.



- 98 -

Carapetis, S., L.Beenhakker, and J.D.F. Howe. 1984. Suply and Ouality of Rural Transport
Services in Developing Countries: A Comparative Review. Working Paper 654. World
Bank, Washington, D.C.

Cernea, Michael ed. 1991. Putting People First: Sociological Variables in Rural Development.
New York: Oxford University Press.

Churchill, Anthony A. 1987. Rural Water Suply and Sanitation: Time for a Change. World
Bank Discussion Paper 18. Washington, D.C.

Cook, Cynthia C. 1985. Institutional Considerations in Rural Roads Projects. Working Paper 748.
World Bank, Washington, D.C.

Dahlman, Carl J. 1990. "Electronics Development Strategy: The Role of Government. H Working
Paper 37. World Bank, Industry and Energy Department, Washington, D.C.

Egan, M. C. and A. Mody. 1990. "Buyer-Seller Links for Export Development." Working Paper
23. World Bank, Industry and Energy Department, Washington, D.C.

Gray, Cheryl, Lynn S. Khadiagala, and Richard J. Moore. 1990. "Institutional Development Work
in the Bank: Review of 84 Bank Projects. " Working Paper ..... World Bank, Washington,
D.C.

Hatry, Harry. 1983. A Review of Private Approaches for Delivery of Public Services.
Washington, D.C.: The Urban Institute.

Heggie, Ian G. and M. Quick. 1990. "A Framework for Analyzing Financial Performance of
the Transport Sector." Working Paper INU-67. World Bank, Infrastructure and Urban
Development Department, Washington, D.C.

--------- 1991. Improving Management and Charting Policies for Roads: an Agenda for
Reform. Working Paper INU-92. World Bank, Infrastructure and Urban Development
Department, Washington, D.C.

Hickling Corporation. 1990. "Infrastructure in the Developing Countries. A Review of Current
Condition and Trends", report prepared for the World Bank, Infrastructure and Urban
Development Department. Washington, D.C.

Hirschman, Albert. 1970. Exit. Voice. and Loyalty. Cambridge: Harvard University Press.

Howe, John. 1989. "Social and Economic Impact of Carts and Wheelbarrows in Women. Oxon:
I.T. Transport Ltd.

Humplick, Frannie. 1991. "The Reliability of Systems: A Holistic Representation." Draft report
prepared for the World Bank, Infrastructure and Urban Development Department.
Washington, D.C.



- 99 -

International Monetary Fund. Government Finance Statistics Yearbooks. Washington, D.C.: IMP.

International Telecommunications Union Yearbooks.

Israel, Arturo. 1987. Institutional Development: Incentives to Performance. Baltimore: Johns
Hopkins University Press.

------. 1990. "The Changing Role of the State: Institutional Dimensions. " Working Paper 495.
World Bank, Policy, Research, and External Affairs, Washington, D.C.

Kaufmann, Daniel. 1991. "The Forgotten Rationale for Policy Reform: The Productivity of
Investment Projects." Background paper for World Development Reort 1991.
Washington, D.C.: World Bank.

Kirmani, Syed S. 1987. "A Review of Bank Assistance to the Construction Industry in Developing
Countries." World Bank Discussion Paper INU-6, Infrastructure and Urban Development
Department, Washington. D.C.

Korten, David C. 1980. "Community Organization and Rural Development: A Learning Process
Approach". Public Administration Review September-October.

Kudat, Ayse and Vincy Fon. 1991. "Urban Poor Women and Water Supply in Chittagong: A Case
Study." Draft, World Bank.

Lewis, Maureen A. and Ted R. Miller. 1986. "Public-Private Partnership in African Urban
Development," prepared for United States Agency for International Development (USAID).
Washington, D.C.: USAID.

Lee, Kyu Sik and Alex Anas. 1990. "Impacts of Infrastructure Deficiencies on Nigerian
Manufacturing Private Alternatives and Policy Options. A World Bank Research
Publication, Washington, DC.

--------. 1992. Impacts of infrastructure Deficiencies on Nigerian Manufacturing: Private
Alternatives and Policy Options. World Bank Discussion Paper INU-98. Infrastructure and
Urban Development Department, Washington, D.C.

Lemer, A. 1971. "Analysis of Systems of Constructed Facilities," PhD Dissertation, Departnent
of Civil Engineering, Massachusetts Institute of Technology, Cambridge, Mass.

Martland, C.D. 1974. "Improving Railroad Reliability: A Case Study of the Southern Railway,"
Studies in Railroad Operations and Economics," Vol 10. Cambridge, Mass: Massachusetts
Institute of Technology.

Mason, Melody and Sergio Miquel. 1988. "LAC Road Maintenance Survey." World Bank: LAC.



-100-

Moore, Richard. 1987. "Contracting Out: A Study of the Honduran Experience," report prepared
for USAID. Washington, D.C.: USAID.

--------- 1989. "Privatization Experience in Latin America: A Review and a Case Study." A Paper
presented at the Annual Meetings of the American Society for Public Administration.
Miami, Florida.

Moore, Edwin A. and George Smith. 1990. "Capital Expenditures for Electric Power in the
Developing Countries in the 1990." Working Paper 21. World Bank, Industry and Energy
Department, Washington, D.C.

Moyer, Neil and Louis S. Thompson. 1992. "Options for Reshaping the Railway". Draft Working
Paper. World Bank, Infrastructure and Urban Development Department, Washington, D.C.

Munasinghe, Mohan. 1979. The Economics of Power System Reliability and Planning. Baltimore:
Johns Hopkins University Press.

Nellis, John R. 1989. Contract Plans and Public Enterprise Performance. World Bank Discussion
Paper 48. Washington, D.C.

Pagano, Michael A. and Richard J. Moore. 1985. Cities and Fiscal Choices: A New Model of
Urban Public Investment. Durham, N.C.: Duke University Press.

Paul, Samuel. 1991 "Accountability in Public Services: Exit, Voice and Capture." Working Paper
614. World Bank, Washington, DC.

Paul, Samuel and Arturo Israel. 1991. Nongovernmental Organizations and the World Bank:
Cooperation for Development. World Bank Regional and Sectoral Studies, Washington,
D.C.

Peters, Hans J. 1990. "India's Growing Conflict Between Trade and Transport." Working Paper
INU-69. World Bank, Infrastructure and Urban Development Department, Washington,
D.C.

--------. 1991. "Trade, Manufacturing and the Service Industries: A Survey of Changing
International Practice." Draft World Bank Technical Paper, Infrastructure and Urban
Development Departnent, Washington, D.C.

--------. 1992. "Trade and Industry Logistics in Developing Countries: A Strategy for
Improving Competitiveness in Changing International Markets." Draft World Bank Policy
and Research Series, Infrastructure and Urban Development Department. Washington, D.C.

Ramnassubban, R., Singh, B., J. Briscoe, C. Griffin, and C. Kim. 1992. "Rural Water Supply in
Kerala, India: How to Emerge from a Low Level of Equilibrium Trap." Water Resources
Research, forthcoming.



- 101 -

Rondinelli, Dennis A. 1989. "Decentralizing Public Services in Developing Countries: Issues and
Opportunities." Journal of Social. Political, and Economic Studies, 14, 1.

Rondinelli, Dennis A. and John R. Nellis. 1986. "Assessing Decentralization Policies in
Developing Countries: The Case for Cautious Optimism." Development Policy Review,
4: 3-23.

Roth, Gabriel. 1987. The Private Provision of Public Services. New York: Oxford University
Press.

Salmen, Lawrence F. 1987. Listen to the People: Participant-Observer Evaluation in Development
Eriects. New York: Oxford University Press.

Savas, E. S. 1982. Privatizing the Public Sector: How to Shrink Government.
Chatham, New Jersey: Chatham House Publishers.

Silverman, Jerry. 1990. "Public Sector Decentralization: Economic Policy Reform and Sector
Investment Programs." World Bank, Africa Technical Department, Washington, DC.

Smith, Kirk R. and J. Ramakrishna. 1986. "Traditional Fuels and Health: Social, Economic and
Technical Links". ERG Monograph No. 98, International Development Research Center
and United Nations University, Ottawa (New Delhi, Wiley Eastern, Ltd.).

Stevens, Barbara J. 1984. "Comparing Public- and Private-Sector Productive Efficiency: An
Analysis of Eight Activities." National Productivity Review. 3: 395-406, Autumn 1984.

Triche, Thelma. 1990. "Private Participation in the Delivery of Guinea's Water Supply Services."
Working Paper 477. World Bank, Infrastructure and Urban Development Department,
Washington, DC.

The Economist. 1991. "India's Electronic Industry: Skills Exporter." May 4, p. 70.

United Nations. 1989. Urban Transport Development with Particular Reference to Developing
Countries (New York, United Nations Department of International Economic and Social Affairs).

--------. 1990. Report of the Economic and Social Council on Achievement of the
International Drinking Water Supply and Sanitation Decade, 19981-1990. New York: UN.

United Nations Development Programme. 1990. Secial Report: The Urban Challenge. Division
of Information. Vol. 2, No. 2 (June).

United Nations Economic Commission for Europe. 1987. "The Concept of Transport Chains,"
Report TRANS/GE.36R.



- 102 -

Uphoff, Norman. 1985. "People's Participation in Water Management: Gal Oya, Sri Lanka" in
Jean Claude Garcia-Zamor, ed., Participation in Development Planning. Boulder, Colorado:
Westview Press.

Vulysteke, Charles. 1988. "Methods and Implementation, Vol I." Techniques of Privatization of
State-Owned Enterprises. Washington, DC: World Bank.

Wellenius, Bjorn. 1990. "Investment in Telecommunications: Lost Opportunities." Mimeo.
World Bank.

Whittington, Dale, Donald T. Lauria, and Xinming Mu. 1989. "Paying for Urban Services: A
Study of Water Vending and Willingness to Pay for Water in Onitsha, Nigeria." Working
Paper INU-40. World Bank, Infrastructure and Urban Development Department,
Washington, D.C.

Whittington, Dale, A. Okorafor, A. Okore, and A. McPhail. 1990. "Cost Recovery Strategy for
Rural Water Delivery in Nigeria." Working Paper INU-66. World Bank, Infrastructure and
Urban Development Department, Washington, D.C.

World Bank. 1988a. Annual Review of Project Performance Results. Operations Evaluation
Department. Washington, D.C.

-=----. 1988b. Road Deterioration in Developing Countries: Causes and Remedies.
A World Bank Policy Study. Washington, D.C.

-=------. 1988c. World Development Report 1988. New York: Oxford University Press.

--------. 1989a. FY89 Sector Review Urban Development Operations: Reaching the Poor
through Urban Operations. Report INU-OR-3. World Bank, Infrastructure and Urban
Development Department, Washington, D.C.

=---. 1989b. FY90 Annual Sector Review. Energy. Washington, D.C.

--------. 1991. World Development Report 1991. New York: Oxford University Press.

--------. 1992a. Privatization: The Lessons of Experience. Washington, DC: World Bank.

--------. 1992b. World Development Report 1992. New York: Oxford University Press.

--------. 1992c. "The Bank's Role in the Electric Power Sector: Policies for Effective Institutional,
Regulatory and Financial Reform." Draft World Bank Policy Paper, Industry and Energy
Department. Washington, DC.

World Health Organization and UNEP. 1988. Assessment of Urban Air Oualitv, Global
Environment Monitoring System, prepared in co-operation with the Monitoring and Assessment
Research Center, London.



103 -

Thomson, James T., Ed. Connerley, and James S. Wunsch. 1986. "Decentralized Finance and
Management for Development: A Concept Paper," prepared for US. Agency for
International Development. Washington, DC: USAID.



Distributors of World Bank Publications
ARGENTINA The Middle East Observer ITALY PORTUGAL
Carlos Hirsch, SRL 41, Sherif Street Licosa Comrnissionaria Sansori SPA Livraria Portugal

Galeria Guemes Cairo Via Duca Di Calabria, 1/1 Rua Do Carmo 70-74
Florida 165, 4th Floor-Ofc. 453/465 Casella Postale 552 1200 Lisbon
1333 Buenos Aires FINLAND 50125 Firenze

Akateeminen Kiriakauppa SAUDI ARABIA, QATAR
AUSTRALIA, PAPUA NEW GUINEA, P.O. Box 128 JAPAN Jarir Book Store
FIJI, SOLOMON ISLANDS, SF-00101 Helsinki 10 Easter Book Service P.O. Box 3196
VANUATU, AND WESTERN SAMOA Hongo 3-Chome, Bunkyo-ku 113 Riyadh 11471
D.A. Information Services FRANCE Tokyo
648 Whitehorse Road World Bank Publications SINGAPORE, TAIWAN,
Mitcham 3132 66, avenue d'lena KENYA MYANMAR,BRUNEI
Victoria 75116 Paris Africa BookService (EA) Ltd. Cower Asia Pacific Pte Ltd.

Quaran House, Mfangano Street Golden Wheel Building
AUSTRIA GERMANY P.O. Box 45245 41. Kaillang Pudding, #04-03
Gerold and Co. UNO-Verlag Nairobi Singapore 1334
Graben 31 Poppelsdorfer ADee 55
A-1011 Wien D-5300 Bonn I KOREA, REPUBLIC OF SOUTH AFRICA, BOTSWANA

Pan Korea Book Corporation For single tiih-
BANGLADESH HONG KONG, MACAO P.O. Box 101, Kwangwhamun Oxford University Press
Micro industries Development Asa 2000 Ltd. Seoul Southern Africa

AssisSance Society (MIDAS) 46-48 Wyndham Street P.O. Box 1141
HouseS, Road 16 Winning Centre Korean Stock Book Centre Cape Town 80O0
Dhanmondi R/Area 2nd Floor P.O. Box 34
Dhaka 1209 Central Hong Kong Yeoeido For subscr7tian ordmc:

Seoul International Subscription Service
Branch : HUNGARY P.O. Box 41095
Pine View, 1St Floor Foundation for Market Econorny MALAYSIA Craighail
100 Agrabad Commercial Area Dombovari Ut 17-19 University of Malaya Cooperative Johannesburg 2024
Chittagong 4100 H-1117 Budapest Bookhop, Limited

P.O. Box 1127, jalan Pantai Baru SPAIN
BELGIUM INDIA 59700 Kuala Lumpur Mundi-Prensa Libros, SA
Jean De Lannoy Allied Publishers PvateLtd. Castello 37
Av. du Roi 202 751 Mount Road MEXICO 28001 Madrid
1060 Brussels Madras- 600 002 INFOTEC

Apartado Postal 22-60 Libreria Intermacional AEDCS
CANADA Branch oft,.- 14060 Tlalpan, Mexico D.F. Consexl de Cent,391
LeDiffuseur 15J.N. HerediaMarg 08009 Barcelona
151A Boul. de Mortagne Ballard Estate NETHERLANDS
Boucherville, Quebec Bombay - 400 038 De Lindeboom/InOr-Publikaties SRI LANKA AND THE MALDIVES
J4B SE6 P.O. Box 202 Lake House Bookshop

13/14 Asaf All Road 7480 AE Haaksbergen P.O. Box 244
Renouf Publishing Co. New Delhi -110 002 100, Sir Chittaimpalam A.
1294 Algoma Road NEW ZEALAND Gardiner Mawatha
Ottawa, Ontario 17 Chittaranjan Avenue EBSCO NZ Ltd. Colombo 2
KIB 3W8 Calcutta - 700 072 Privrate Mail Bag 99914

New Market SWEDEN
CHXiLE layadeva Hostel Building Auckland For single lili,
Invertec ICT SA 5th Main Road, Gandhinagar Fritzes Fackboksforetaget
Av. Santa ECara 6400 Bangalore -5 009 NIGERIA Regeringsgatan 12. Box 16356
E4jficdo iNTEC, Of. 201 University Press Limitad S-103 27 Stockholm
Santiago 3-5-1129 Kachiguda Three Crowns BuildingJericho

Cross Road Private Mail Bag 5095 For suicri orrE:
CHINA Hyderabad -500 027 Ibadan Wennergren-Williazns AB
China Financial & Economic P. O. Box 1305

Publishing House Prarthana Flats, 2nd Floor NORWAY S171 25 Solna
8, Da Fo Si Dong Jie Near Thakore Baug, Navrangpura Narvesen Infornation Center
Beijing Ahmedabad - 380 009 Book Department SWITZERLAND

P.O. Box 6125 Etterstad For singlee titla:
COLOMBIA Patiala House N-0602 Oslo 6 Librairie Payot
Infoenlace Ltda. 16-A Ashok Marg Case postale 3212
ApartadoAereo34270 Lucknow -226001 PAKISTAN CH 1002 Lausanne
Bogota DE. Mizza BwokAgency

Central Bazaar Road 65, Shahrah-e-Quaid-e-Azam For subscotian orien:
COTE D'IVO IRE 60 Bajaj Nagar P.O. Box No. 729 Librairie Payot
Centre d'Edition et de Diffusion Nagpur 440 010 Lahore 54000 Service des Abonnemnents

Africaines (CEDA) Case postale 3312
04 B.P. 541 INDONESIA PERU CH 1002 Lausanne
Abidjan 04 Plateau Pt. Indira Lirnited Editorial Desarrollo SA

Jalan Borobudur20 Apartado3824 THAILAND
CYPRUS P.O. Box 181 Lima I Central Departmnent Store
Center of Applied Research Jakarta 10320 306 Silom Road
Cyprus College PHILiPPINES Bangkok
6, Diogenes Street, Engomi IRAN International Book Canter
P.O. Box 2006 Kowkab Publishers Suite 1703, Ctyland 10 TRINIDAD & TOBAGO, ANTIGUA
Nicosia P.O. Box 19575-511 Condominium Tower I BARBUDA, BARBADOS,

Tehran Ayala Avenue, H.V. dela DOMINICA, GRENADA, CUYANA.
DENMARK Costa Extension JAMAICA, MONTSERRAT, ST.
SamfundsLitteratur IRELAND Makati, Metro Manila KITTS & NEVIS, ST. LUCIA,
Rosenoerns Alef 11 Government S upplies Agency ST. VINCENT & GRENADLYES

DK-1970 Frederiksberg C 4-; Harcou r Road POLAND Systematica Studies Unit
Dublin 2 International Publishing Service #9 Watts Street

DOMINICAN REPUBLIC Ul. Piekna 31/37 Curepe
Edit-ra Taller, C por A. ISRAEL 00-677 Warzawa Trinidad. West Indies

Restauraci6n e Isbel la Cati6ka 309 Yoz-ot Ltera-tre Ltd.
Apartado de Correos 2190 Z-1 P.O, Box 56055 For suiscrotion ores: UNITED KINGDOM
Santo Domingo Tel Aviv 61560 IPS Journals Microinfo Ltd.

Ul. Okrezna 3 P.O. Box 3
EGYPT, ARAB REPUBUC OF 02-916 Warszawa Alton, Hampshire CU34 2PG
Al Ahram England
Al Gaiaa Street
Cairo



Recent World Bank Discussion Papers (continued)

No. 140 Social Security and Prospectsfor Equity in Latin America. Carmelo Mesa-Lago

No. 141 China's Foreign Trade and Comparative Advantage: Prospects, Problems, and Policy Implications. Alexander J. Yeats

No. 142 Restructuring Socialist Industry: Poland's Experience in 1990. Homi J. Kharas

No. 143 China: Industrial Policiesfor an Economy in Transition. Inderjit Singh

No. 144 Reforming Prices: The Experience of China, Hungary, and Poland. Anand Rajaram

No. 145 Developing Mongolia. Shahid Yusuf and Shahidjaved Burki

No. 146 Sino-Japanese Economic Relationships: Trade, Direct Investment, and Future Strategy. Shuichi Ono

No. 147 The Effects of Economic Policies on African Agriculture: From Past Harm to Future Hope. William K. Jaeger

No. 148 The Sectoral Foundations of China's Development. Shahidjaved Burki and Shahid Yusuf, editors

No. 149 The Consulting Profession in Developing Countries: A Strategyfor Development. Syed S. Kirmani
and Warren C. Baum

No. 150 Successful Rural Finance Institutions. Jacob Yaron

No. 151 Transport Development in Southern China. Clell G. Harral, editor, and Peter Cook and Edward Holland,
principal contributors

No. 152 The Urban Environment and Population Relocation. Michael M. Cemea

No. 153 Funding Mechanismsfor Higher Education: Financingfor Stability, Efficiency, and Responsiveness. Douglas Albrecht
and Adrian Ziderman

No. 154 Eamings, Occupational Choice, and Mobility in Segmented Labor Markets of India. Shahidur R. Khandker

No. 155 Managing Extemal Debt in Developing Countries: Proceedings of aJoint Seminar,Jeddah, May 1990. Thomas M.
Klein, editor

No. 156 Developing Agricultural Extensionfor Women Farmers. Katrine A. Saito and Daphne Spurling

No. 157 Awakening the Market: Viet Nam's Economic Transition. D. M. Leipziger

No. 158 Wage Policy during the Transition to a Market Economy: Poland 1990-91. Fabrizio Coricelli and Ana Revenga,
editors

No. 159 International Trade and the Environment. Patrick Low, editor

No. 160 International Migration and Intemational Trade. Sharon Stanton Russell and Michael S. Teitelbaum

No. 161 Civil Service Reform and the World Bank. Barbara Nunberg andJohn Nellis

No. 162 Rural Enterprise Development in China, 1986-90. AnthonyJ. Ody

No. 163 The Balance between Public and Private Sector Activities in the Delivery of Livestock Services. Dina L. Umali, Gershon
Feder, and Comelis de Haan

No. 165 Fisheries Development, Fisheries Management, and Extemalities. Richard S. Johnston

No. 166 The Buliding Blocks of Participation: Testing Bottom-up Planning. Michael M. Cernea

No. 167 Seed System Development: The Appropriate Roles of the Private and Public Sectors. Stevenjaffee andJitendra Srivastava

No. 168 Environmental Management and Urban Vulnerability. Alcira Kreimer and Mohan Munasinghe, editors

No. 169 Common Property Resources: A Missing Dimension of Development Strategies. N. S. Jodha

No. 170 A Chinese Province as a Reform Experiment: The Case of Hainan. Paul M. Cadario, Kazuko Ogawa, and Yin-Kann
Wen



The World Bank

Headquarters European Office Tokyo Office H
1818 H Street, N.W. 66, avenue d'l&na Kokusai Building
Washington, D.C. 20433, U.SA 75116 Paris, France 1-1 Marunouchi 3-chome

Chiyoda-ku, Tokyo 100,Japan
Telephone: (202) 477-1234 Telephone: (1) 40.69.30.00
Facsimile: (202) 477-6391 Facsimile: (1) 40.69.30.66 Telephone: (3) 3214-5001
Telex: wULI 64145 WOR1DBANK Telex: 640651 Facsimile: (3) 3214-3657

RCA 248423 WORLDBK Telex: 26838
Cable Address: INTBAFRAD

WASHINGTONDC

12193 URD 100
0-8213-2193-5

ISSUES INFRASTRUCTURE MG

400000005829
$7 .95

ISBN 0-8213-2193-5


