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Foreword

Responsibility for infrastructure provision is increasingly being decentralized to subnational
governments in all parts of the industrialized and developing world. Decentralization is now common
in road management, in power generation and distribution and in the provision of water and sanitation
services.

The World Development Report 1994 which focused on infrastructure, explains the growing
local and regional government involvement in infrastructure:

* Technological developments are reducing the importance of economies of scale and easing
efficient service provision within smaller market areas.

* It is often easier for subnational governments to identify local preferences for technology or
service quality.

* Voters tend to prefer decentralized solutions when these make it easier to hold the
decisionmakers accountable.

* Voters can compare the price and quality performance of decentralized infrastructure services
across provinces to increase competition in the sector.

But decentralization does not guarantee that the quality of infrastructure services will improve.
Performance depends on the incentives facing decisionmakers and incentives depend on the financial,
institutional and political support to the decentralization efforts. Moreover, average improvements do
not necessarily imply universal improvements. The quality of road or water service may worsen in
some communities because governments trade-off cross subsidies on a standard service with gains
from the differentiation of the services. Many of the poorer communities, for example, may lack the
skills to take advantage of the choices made available by decentralization.

This volume addresses these costs and benefits of decentralization. To some extent the World
Development Report 1994 sunmmarizes these papers, four of which started as background papers for
WDR 1994. Their value to decisionmakers lies in the additional details and examples and their value to
researchers lies in the new empirical work on the effects of decentralization on the quantity and quality
of infrastructure expenditures. The volume also suggests a new conceptual approach to the analysis of
decentralization which complements the traditional Tiebout model and Oates's decentralization
theorem.

Gregory K. Ingram
Administrator, Research Advisory Staff
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Abstract

This collection of papers disseminates some of the lessons of the World Bank's experience and
research efforts on the linkages between decentralization and infrastructure service delivery. It follows
up on World Development Report 1994, which focused on infrastructure. It shows that
decentralization is not a panacea and unless some demanding requirements are met, performance gains
will not materialize. More specifically, the papers provide:

(i) a summary of the lessons from World Bank experience on decentralization as a way of
providing a general context to the importance of infrastructure decentralization;

(ii) a review of the more institutional aspects and their implications for policy design much
more detailed than the space allocated in the 1994 WDR allowed;

(iii) an empirical assessment of the consequences of decentralization on expenditure levels and
on performance in infrastructure and some indications of the possible handles available to
policymakers to improve the odds of successful decentralization;

(iv) a research agenda on decentralization relying more systematically on the recent
developments of in the theory of the firm.
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Introduction

Antonio Estache

World Development Report 1994, which focused on infrastructure, stressed that
government, in addition to corporatizing and commercializing its operations, should also
become more responsive to users, if it intends to provide infrastructure services
effectively. International experts commonly suggest decentralizing infrastructure
provision: that is assigning responsibility to lower levels of government to achieve better
responsiveness.' Because identifying local preferences is often easier for local or regional
governments, a better match between demand for and supply of public services can be
expected.

This collection of papers disseminates some of the lessons on the linkages between
decentralization and infrastructure service delivery that the World Bank's has learned from
its experience and research efforts. It follows up on World Development Report 1994 and
includes some of the background papers. The collection's main contribution is to review
the evidence showing that decentralization is not a panacea and to point out that unless
some demanding requirements are met, performance gains will not materialize. These
papers highlight the conditions surrounding successful decentralization and identify
unresolved issues for which only general solutions can be proposed. More specifically, the
papers provide:

- A summary of the lessons from World Bank experience on decentralization
as a way of providing a general context to the importance of infrastructure
decentralization (chapter 1).

* A detailed review of the institutional aspects of decentralization and their
implications for policy design (chapters 2 and 3).

An empirical assessment of the consequences of decentralization on
expenditure levels and on performance in infrastructure and some
indications of the possible tools available to policymakers to improve the
odds of successful decentralization (chapters 4 and 5).

A research agenda on decentralization relying more systematically on the
recent developments in the theory of the firm (chapter 6).

Bill Dillinger describes the context in which the recent intensive focus on
infrastructure decentralization should be examined (chapter 1). As World Development

' The other approach is to encourage those who benefit from projects to participate more actively
in their selection, design, construction and maintenance as discussed in World Development Report
1994.
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Report 1994 was being written, Dillinger was preparing a paper reviewing the lessons of
the Bank's experience with decentralization in general. Chapter 1 draws on that effort,
focusing on the political nature of decentralization. It highlights the constraints that
policymakers confront at every government level and the importance of changing the
relationship between central and local governments. This relationship will determine
whether many of the policy instruments (transfers, user fees, tax sharing agreements,
contracts with the private sector) described in the later chapters will be used successfully.

This assessment points to three main ingredients for a well-structured
decentralized government. First, functional responsibilities must be clearly assigned
among government levels implying a hard budget constraint on central government
participation in nominally local functions. Second, revenue sources must match functional
responsibilities with only a minimum amount of room for bargaining and negotiation, and
capital financing systems must reward creditworthiness rather than political acumen.
Third, a system of accountability that balances central regulation and local political
participation must be instituted. In short, experience shows that a system based on rules
works better than a system based on negotiations and that political autonomy has to be
matched by financial autonomy. These objectives can be met in many different ways,
implying that decentralization can have many faces.

Richard Bird shows some of these faces but focuses specifically on the provision of
infrastructure services (chapter 2). Subnational governments can be involved in
policymaking and in regulating, financing and producing infrastructure services. The
degree of subnational authority granted hinges on how these different functions interact.
Decision about which public infrastructure projects to build, where they should be built,
when they should be built, and how they should be operated, maintained, and used
depends largely on how the relevant public sector institutions are organized and financed.
In other words, the extent and definition of decentralization are critical determinants of the
productivity of infrastructure investment in any country.

Bird supports this observation with many examples drawn from his wide
international experience in the field. He shows that decentralization is not necessarily
good or bad for infrastructure but that its influence depends on the incentives facing the
decisionmakers. Political, economic, and administrative accountability is necessary for
creating incentives to make good decisions about the design, timing, finance, pricing,
operation, maintenance, and use of infrastructure

Warrick Smith and Ben Shin analyze a specific institutional issue decentralizing
regulatory responsibility for infrastructure (chapter 3). As more countries begin to
privatize infrastructure, the issue regulating private providers is attracting greater
attention. While this attention initially focused on regulation at the national level, interest
is increasingly sweeping to lower tiers of government. In Argentina, for example, the
privatization of infrastructure services is being decided province by province, while in
Colombia, Hungary, and a growing number of other countries, urban infrastructure is
being privatized municipality by municipality.
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What are the implications of this trend for effective regulation? Smith and Shin
consider this question in three parts. They first describe the challenge of regulating
infrastructure, arguing that weaknesses in the regulatory framework, particularly in the
credibility of a government's commitment to a particular pricing regime, can stall
privatization efforts or lead investors to demand higher returns on their investment to
offset the risks involved. Government's regulatory capacities are thus more than trivial
considerations and are particularly relevant when subnational governments, with very
diversified administrative capabilities, are involved. Smith and Shin then review the main
arguments for and against decentralizing regulatory responsibilities. They argue that these
issues can only be considered with respect to the relevant industry, jurisdictional units, and
regulatory issues. International experience illustrates some of the alternative ways to
allocate responsibilities among government levels. The third part of their paper describes
the special challenges posed by the weak regulatory capacity of subnational governments
in most developing and reforming countries. This constraint affects how particular
regulatory arrangements should be designed and how the regulatory capacity of
subnational governments should be strengthened. Their main conclusion echoes that of
the first two chapters: an ideal model for organizing regulation in a decentralized
environment does not exist but a few useful guidelines can be followed.

Estache and Sinha provide the first of two quantitative assessments of the impact
of decentralization (chapter 4). They focus on the impact of fiscal decentralization on the
level of public expenditures in infrastructure. This impact is estimated econometrically for
ten industrialized countries and ten developing countries. The analysis covers 1970 to
1990, although data are not available for every year for every country. Estache and Sinha
show that decentralization increases subnational public infrastructure spending in both
country groups. The effect is more than proportional to the increase in decentralization
for developing countries and less than proportional for industrial countries. The effect on
total infrastructure expenditure is roughly the same in both country groups, but it is only
modestly significant in the industrial country group. Significantly influencing the impact of
decentralization on subnational expenditure levels is the balance between revenue and
expenditure assignments among subnational government levels. The greater is the
imbalance, the milder the effect of decentralization on infrastructure expenditure levels.

The increase in public infrastructure expenditures with decentralization may imply
that subnational governments prefer more infrastructure services, but it may also imply
that decentralization results in less cost-effective service delivery or in a shift toward more
expensive services. Humplick and Estache thus focus on the performance effects of
decentralization to determine which one of these explanations is the most likely. Using a
multi-country data base of performance indicators for roads (76 countries), water (103
countries) and electricity (100 countries), they make two types of analyses. In the first,
they calculate the mean and variance of performance in each one of the sectors for
countries grouped according to their relative degree of decentralization. In the second,
performance is depicted as the output of a production function. The inputs include key
institutional variables: standard labor- and capital-related variables, the degree of
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decentralization of service provision, and the ownership structure of producers (public,
private, mixed), when available. The authors conclude that decentralization has no clear-
cut effect. It improves the performance of only a few indicators and has no significant
impact on the others. The strongest positive impacts are on roads and electricity. The
only potential area of concern is the impact of decentralization on employment.
Decentralization also results in a higher variance in performance across jurisdictions. This
may reflect a better match between supply and demand in each jurisdiction and would thus
be fully consistent with the finding that, at worst, most indicators remain unchanged. But
a higher variance could also reflect different capacities at the subnational level, revealing
that decentralization wipes out the benefits from national minimum standards set by a
centralized regime. From a policy perspective, the analysis shows that the positive effects
cf decentralization can be reinforced by increasing competition within sectors.

The main conclusion one could draw from these five papers is that some degree of
decentralization can improve infrastructure performance, but it is bound to fail if
subnational governments do not enjoy political and financial autonomy and are not
accountable and if the various actors (government levels, private providers and users) do
not face the right incentives. So, how can policymakers built in the right incentives in the
design of decentralization? The standard public finance literature on decentralization
(based on the Tiebout model developed almost 30 years ago and the 25 years-old Oates'
decentralization theorem) does not offer many details on this, focusing more on a ex-post
explanation of the virtues of local differentiation of public goods. A more detailed analysis
of the incentive mechanisms built into the relationship between the various actors is
needed to derive a positive theory of government that would allow an analytical
assessment of its internal functioning and its optimal structure. This new approach could
be developed by borrowing insights from the recent advances in the new theory of the firm
and in contract theory. Cremer, Estache, and Seabright propose an agenda for research
along those lines (chapter 6). My hope is that these insights will allow to provide more
specific advise on infrastructure decentralization.
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Chapter 1

Decentralization, Politics and Public Services

Bill Dillinger

Decentralization - the transfer of political power to local units of government -
is a widespread phenomenon. Of the seventy-five developing and transitional
economies with populations of more than 5 million, all but twelve have begun to
decentralize political power.

The form and extent of decentralization vary. In parts of Africa national
governments are creating local political entities in territories that were formerly
administered by the central government. In Eastern Europe, existing local
administrative units of the central government have been transformed into separate
political entities, with leadership chosen through local elections rather than by a single
party. Similarly, in Latin America decentralization has meant a shift from centrally
appointed mayors to locally elected mayors and, often, major increases in
intergovernmental transfers. Decentralization also takes more subtle forms: in China
the socialist political structure - with mayors chosen by party congresses and taxes
transferred upward to Beijing - remains intact, but its content has changed. Party
congresses now elect mayors based on their loyalty to local interests, rather than their
loyalty to Beijing; this change is reflected in growing conflicts over the share of
municipal taxes to be transferred upward.

Explaining Decentralization

The motivating force behind decentralization is political. While decentralization
is thought to improve public sector management, it is politics - not management - that
motivates change. This is evident in the sequence of steps that has been taken under the
rubric of decentralization; steps that satisfy a political agenda to the detriment of
management.

* In much of Africa local governments have been created but given neither
power nor responsibility. This move is often explained as an attempt by
bankrupt central governments to create a new target for political
dissatisfaction without relinquishing real power.

* In Latin America central governments have increased intergovernmental
transfers to municipalities without shifting a commensurate share of
expenditure responsibilities. This move, though costly to the national
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treasury, has been explained as an attempt to "buy off" a growing number
of disaffected local political constituencies.

* In Eastern Europe the opposite has occurred: expenditures have been
decentralized without revenues; a move explained as a hasty effort by newly
victorious political forces to quickly consolidate their positions at the local
level, complimented by an effort by central governments to "push the deficit
down. "

Central governments feel compelled to concede to these pressures for several
reasons. Political analysts have suggested that decentralization is an outcome of the
declining credibility of the centralized state. Groups that have historically been denied
power now demand it, and central governments are increasingly reluctant to combat
this demand with force. The state's declining credibility, in turn, has been attributed to
conspicuous economic failure (in both formerly socialist countries and Africa)2 to the
relative absence of war and civil unrest (with the consequent decline in acceptance of
strong authoritarian government), and to the emergence of educated urban middle
classes (and the consequent decline of traditional patron-client relationships between the
government and the governed.)3

Despite being politically motivated, decentralization does offer some promise
for improved public sector performance. Analysts often cite the correlation between the
level of development (as measured by GDP per capita) and decentralization (as
measured by the local share of total government spending) as evidence.

Several theoretical arguments can also be made for decentralization. Economists
argue that, because tastes and preferences for public services vary among communities,
welfare gains are achieved by decentralizing expenditure decisions to the level of
government that best incorporates a community of common interests.4 Organization
theory argues that decentralization improves accountability by clarifying the
responsibilities of distinct units of government, reducing the costs of constituent
participation, and increasing the likelihood that participation will influence policies.5

Whether or not these arguments hold remains to be seen. The decentralization
that is now taking appears to be a reluctant and disorderly series of concessions made
by central governments attempting to maintain political stability. Still, from a
management perspective, decentralization at least constitutes an opportunity. The
political pressure for decentralization has made the structure of governance very fluid;
fundamental structural problems are no longer immutable. In this sense,

2 Fukuyama (1992).
3 O'Donnell, Schmitter, and Whitehead, (1986); Potter (1993).
4Musgrave and Musgrave (1 984).
5Ostrom, Schroeder, and Wynne (1992).
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decentralization represents an opportunity to address the underlying problems of
management.

Establishing a Framework

Ample evidence has been amassed showing that the performance of public
services cannot be improved without changing the relationship between the central and
local governments. In developing and transitional countries, central governments have
traditionally dominated the entire public sector. This was a legacy of the decades of
civil strife that often followed independence (and the consolidation of socialism in the
transitional economies), as well as the centralized development models of the post-war
period. As a result, local governments have traditionally operated not as autonomous
providers of public services, but rather as mediators between the central government
and local constituency groups.

As a result, problems in public service delivery cannot be addressed by
attempting to change the behavior of municipal governments, in isolation. The
constraints on public services do not lie only in factors that are under the control of
local government. Instead, the constraints on public services tend to lie in relationships
among all the actors involved in public service delivery, and in the relationship between
central government and local government in particular.6 As municipal governments do
not encapsulate the problem, and as changes in the intergovernmental relationship are
necessary to improve performance, the various decentralization variables--the procedure
for choosing the major, the structure of taxes and transfers, the degree of central
regulation of local spending--would all appear to have an important bearing on public
service performance. These findings support the case for considering decentralization
as a means of improving public service performance.

The nature of reform must vary among countries. Every country situation is
unique to some extent; cultural and historical conditions differ, and, even in countries
with similar backgrounds, the government's readiness to act on specific decentralization
issues varies. Any strategy for reform must be custom-tailored. The variety of initial
conditions among developing countries is striking. At one extreme are the countries,
like Ghana, where local governments have virtually no decisionmaking power; the
mayor is appointed by the president, the municipal budget is minuscule (due to the
paucity of local tax instruments and central controls over their rates), the budget
allocation must be approved by the central government; and all decisions on staff
hiring, promotion, and dismissal are made by the central government,

At the other extreme is Brazil, in which local governments are almost
sovereign. Brazilian municipios have historically enjoyed complete political autonomy,
with councils and mayors chosen in local elections (except during the military regime
of 1964-1985). They receive unrestricted, constitutionally-mandated shares of the

6 World Bank (1995).
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principal taxes levied by federal and state governments, and they have the power to
impose a variety of local taxes, with unrestricted rates. Subject to certain constitutional
restrictions, municipios control their own civil service, retaining the power to set
salaries and make promotion decisions. These polar cases do not represent a
progression from bad to good. For example, Brazil lacks an effective division of
responsibilities between state and municipal governments. Both state and municipal
governments may operate public services simultaneously within the same jurisdiction,
and the de facto division of labor between the two levels of government is the result of
historical bargains and ongoing negotiations. The difference between Ghana and Brazil
is merely the difference between still-nascent government and competing sovereignties.

Most countries fall somewhere in between. In India, for example, mayors and
councils are locally elected, but state governments can legally dismiss mayors whose
performance they find unsatisfactory. At any given time since independence, 40 to 50
percent of the local authorities have been under state supersession. Similarly, local
governments in many developing countries account for a significant share of public
expenditures, but their expenditures are subject to central government approvals and
restrictions. In Senegal, for example, each local government's budget must be
approved by the central government before any spending can be authorized. In the
Philippines (until the recent reforms), nearly half of municipal expenditures were
dictated by some form of central government mandate.

Given the variety of baseline conditions, the basis for making global
recommendations about decentralization is not strong. Empirical evidence from the
developed countries provides a sense of direction, but is not directly transferable. The
decentralized governance structures of the Organization fro Economic Cooperation and
Development (OECD) countries arose under the particular conditions of nineteenth
century industrialization, and further, show considerable variety and frequent
experimentation. The most relevant body of evidence is emerging from the countries
that are now of decentralizing. But these reforms are still in their initial stages.

Still, the evidence, from the reforming countries suggests that three elements are
common to successful decentralized governments. First, a clear division of functional
responsibilities must be made among levels of government - a hard budget constraint
must be enforced on central participation in nominally municipal functions. Second,
the financial rules governing local governments reward good performance: local
governments must be given the freedom to charge their constituents for the costs of the
services they consume; transfer systems must be reformed to reduce the scope for
bargaining and negotiation, and capital financing systems must be established that
reward creditworthiness rather than political acumen. Third, a system of accountability
that balances central regulation and local political participation must be instituted.
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Defining Responsibilities: Drawing the Hard Budget Constraint

A clear linkage between a unit of government and a specific service seems to be
critical for ensuring accountability and for eliminating the soft budget constraint, which
encourages mayors to act as a lobbyists before the central government ministries, rather
than as individuals ultimately responsible for providing specific services.

This clarity is rarely found; central governments often assume functions for
which local governments bear nominal responsibility. In South Asia specialized
technical agencies have been introduced to manage utilities, such as potable water,
electricity, or housing for the poor. These agencies are usually autonomous or
responsible to a government minister and empowered to override local authorities. In
Latin America central participation is more ad hoc. In Venezuela, although municipal
governments have the legal responsibility to provide water supply, sewerage, urban
roads, and power distribution, central government agencies intervene at will (and in
fact account for the vast majority of public sector expenditures on these services.)

In theory, the procedure for clearly differentiating roles is straightforward.
Public economics argues that responsibility for discrete public services should be
assigned to the lowest level of government whose jurisdiction incorporates the
beneficiaries. Assigning expenditure responsibilities to different levels of government
should therefore require only the definition of jurisdictions.

While useful as a starting point, this theory ignores several practical
considerations. First, it assumes away the difficulty of actually defining the
beneficiaries of a particular service, and finding a unit of government that includes
them as constituents. For example, road maintenance may benefit local commuters as
well as intercity travelers. More importantly, a variety of social services have both
localized benefits (on individual students and patients) and wider benefits, such as
poverty alleviation, that are of national interest. The benefit jurisdiction model also
ignores the administrative costs that would arise from creating a separate unit of
government for each service and the economies of scale that might be sacrificed by
assigning services with geographically confined benefits to small units of government.

Governments in industrial countries resolve these problems with complex
organizational, financial, and contractual arrangements between different levels of
government and with private contractors.

Geographical specificity. Implementing the benefit-jurisdiction model--matching
functions to units of government--requires the recognition of differences in local
conditions - between urban and rural areas and among urban areas of different sizes.
One of the traditional justifications for avoiding a rigid division of functions is the
concern that a hard budget constraint applied to all situations would work against
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smaller or poorer jurisdictions. This argument is based on the assumption that a
municipal organic law is uniform under all circumstances. Often it is.

In Brazil, for example, the rules that apply to Sao Paulo (with a population of
8.5 million) also apply to Pirapora de Bom Jesus (population 4,585). Similarly, the
laws of Chile, Colombia, and Mexico, make no distinctions between urban and rural
areas, or among urban areas of different sizes. The one-size-fits-all approach is also
used in some anglophone African countries - Ghana and Nigeria, for example. Under
these circumstances, the scope of functional responsibilities that can be unambiguously
assigned to municipal governments is constrained by the competence of the smallest
jurisdiction. Any broadening of functional responsibilities under a uniform legal
framework must be ad hoc.

Distinctions based on size, in contrast, are common in the industrial countries.
In Germany, for example, Berlin, Bremen and Hamburg, have a special status that

combines the functions of states (Lander), counties (Landkreis), and municipalities
(Gemeinden). British law distinguishes urban areas from rural areas: the entire
national territory is divided into counties that provide services needed in both urban and
rural areas (education, social services, police and fire protection). Services that are
specifically urban (housing, public transport, refuse collection) are assigned to separate
urban (district) governments. The United States, similarly, has an extremely complex
local government structure that recognizes both urban and rural distinctions (counties
and municipalities) as well as a variety of local government units responsible only for
specific sectors. (In the United States, of the 82,341 units of local government, 43,169
are sector-specific.) Such geographical distinctions also exist in some parts of the
developing world. The enabling laws of subnational governments in South Asia, for
example, make legal distinctions between urban and rural governments, and provide for
varying degrees of autonomy for cities of different sizes. In India, however, the
graduation process lag behind the rate of urban growth: areas that were villages at the
time of their initial designation are now cities, but retain their village status). Such
geographic differentiation - is a key element of successfully decentralized governance.

These arrangements can also be used to improve the match between services and
jurisdictions, particularly for services that have both national and localized benefits.
Earmarked subsidies from central governments can induce local governments to
increase expenditures to the level that reflects the interests of both levels of
government.

Contracting. The problems of economies of scale and excess administrative costs
posed by the benefit jurisdiction model can be addressed through contractual
arrangements. In practice small local governments do not have to sacrifice economies

7This is often extremely small. In Jordan, despite Amman's population of 1.8 million, the
average population of the municipalities is 6,200. Sao Paulo's (municipio's) population is 8.5 million,
but half of Brazil's municipios have fewer than 10,000 people.
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of scale if they can contract with larger units of government or private firms for service
production. (The economic benefits of local service provision are captured when
budget decisions are made. How those budget decisions are carried out is immaterial.)

Private contracting is already widespread for the construction of public works
that require specialized skills and equipment. Contracting is also used to operate
municipal services. In France, small communes hire large private water companies to
provide residential water service. Contractual arrangements need not be limited to the
private sector. In Los Angeles small municipalities receive police and fire protection
services from the county government. Similarly, in Colombia small municipalities
around Bogota rely on the city's utility companies for water and power.

Contracting is also a solution to the high administrative costs that would result
from having a separate unit of government for every service. In practice, a single tier
of government can assume functional responsibility for many services through
contractual arrangements. In the United States, for example, the national government
relies on local governments to administer some of its major federally funded welfare
programs, including aid to families with dependent children and food stamps. In Chile,
similarly, the central government funds most of the costs of primary education, but
delegates its administration to municipal governments and private schools.

Clarity in the division of functional responsibilities between levels of
government thus does not mean sectoral autarky, but a clear enunciation of the terms
and conditions of central involvement in nominally municipal functions. The long-term
sustainability of this structure also depends upon the central government's willingness
abide by these rules, to refrain from ad hoc interventions even in the face of sporadic
municipal crises.

Reforming Intergovernmental Finance

Reform in financial relationship between central and local governments is
needed to make a clear division of functional responsibilities workable. Revenue reform
has three major components: removal of restrictions on local governments' ability to
tax their own constituents, reform in intergovernmental transfers, and reforms in the
terms by which local government obtain access to long term capital financing.

Deregulation of user charges and local benefit taxes

Finance follows function. The appropriate structure of local finance - the mix
of user charges, taxes, transfers and loans - depends, first and foremost, on the
functions that have been assigned to local government. Different sources of revenue
have different impacts on behavior and different patterns of incidence: user charges
can ration consumption by price; benefit taxes can impose costs more broadly on a
whole jurisdiction, but can only ration through the local political process. Transfers
enable central governments to influence the behavior of local governments and local



12

governments to redistribute income among their constituents. Loans offer a means to
extend the costs of major capital works to the approximate duration of their benefits.
The appropriate choice of instruments depends upon the objectives that are being
sought, and the objectives vary according to the service that is being financed.

User charges. If the benefits of a service are confined largely to individual
consumers and if no adverse distributional consequences arise from their
implementation, user charges are an attractive means of financing municipal services.
In effect, user charges are a means of rationing consumption according to willingness
to pay. They extract information about consumer preferences, moving the consumption
decision from the local government to the consumer. Residential water supply, bus
transit, and toll roads are all services for which user charges are appropriate.

Local governments in developing countries already impose such charges, but
their levels are often far below the financial costs of providing the service. This
discrepancy is due in part to central regulation. Central governments often restrict the
level of user charges on distributional or macroeconomic grounds. Neither justification
holds up to scrutiny. Subsidies for such services are an inefficient means of assisting
the poor, as nonpoor consumers benefit as well. Holding down user charges to control
inflation is treating a symptom rather than the cause (and the subsidies, if financed by
deficits, may actually fuel inflation). The deregulation of user charges should therefore
be encouraged.

Benefit taxes. Local taxes, in principle, are an appropriate means of financing
services whose benefits cannot be confined to individual consumers, but do not extend
beyond municipal boundaries. While user charges are the means by which individuals
can express their demand for services whose benefits are largely private, local taxes are
the means by which taxpayers can express their demand for services that are consumed
collectively. Benefit taxes also impart geographical equity to the financing of
municipal services, imposing the costs of municipal services on the people who benefit
from them.

Virtually all developing countries already assign some form of local tax to their
local governments. But like user charges, local taxation is often highly regulated; the
central government controls rates and exemption policies and any other factors that
affect the level of tax liabilities. But this regulation does not appear to be justified (on
distributional or macroeconomic grounds). Central governments are only justified in
restricting the kind of taxes municipal governments may impose (in order to prevent
local governments from exporting their tax burdens onto neighboring jurisdictions).

Local tax deregulation can involve the removal of explicit controls on tax rates.
It can also include the removal of more subtle restrictions on tax yields. In countries

with high levels of inflation one of the major constraints on the yields of the property
tax, for example, is the stipulation that properties may not be revalued without a
physical inspection. Indexation is the solution to this problem. Some states in Mexico,
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for example, now permit automatic adjustments in property values based on a cost of
living index.

Governments can also improve the prospects for local tax mobilization by
assigning more buoyant, less politically sensitive taxes to the local government. The
property tax is the most common local tax. Virtually all developing (but not all
transition) countries assign some form of property tax to their local governments. But
the property tax is extremely sensitive politically. In practice, most local governments
of developing countries derive more revenue from indirect business taxes than from the
property tax, even if the tax base is narrow. Revenues from the service tax in Brazil
and the octroi in Pakistan exceed revenues from the property tax. Business taxes are
high yielding because they are indirect - they can be passed on in the form of higher
prices, lower wages, or lower returns to capital. But this characteristic increases the
risk of tax exporting, and thus weakens their effectiveness as benefit taxes. In
assigning taxes to local governments, central governments must strike a balance
between the economic virtues of the property tax, and the more promising revenue
prospects of other, less direct, forms of taxation.

Intergovermnental transfers

Any successful structure of decentralized governance must address the largest
source of municipal revenues - intergovernmental transfers. Transfers have an
important role in the financing of public services. Intergovernmental transfers permit
central governments to induce local governments to undertake expenditures that serve
national, rather than only local interests. Transfers also permit central governments to
use local governments to administer national programs. Intergovernmental transfers
are also appropriate wherever the central government lacks the leverage to mandate the
expenditure through regulation.

But the design of transfers must be reformed to better perform this role and to
reduce poor targeting or administration. Intergovernmental transfers take many
undesirable forms. In some countries the level of transfers is unpredictable or largely
determined by negotiation. In Kenya, for example, the central government is legally
obligated to make an annual payment to local governments in lieu of property taxes
owed on government-owned property. It has often failed to do so.

Even if recurrent transfers are distributed according to formulas, they may have
perverse incentive effects. Dearness allowances in some Indian states and personnel
grants in Indonesia fund part or all of local personnel costs. Local governments are
thus encouraged to lobby for more positions, regardless of need. Transfers based on
the size of revenue gaps, similarly, encourage municipal governments to exaggerate
expenditures or make less effort to collect local taxes. In Morocco the size of a
municipality's transfer was (until recent reforms) based on the gap between its
estimated revenues and expenditures.
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Transfers can also embody arbitrary interjurisdictional subsidies. Brazil's largest
transfer is distributed on the basis of the origin of value-added tax collections. But
much of the value-added tax is collected at the point of production - from major
manufacturing enterprises - not at the point of consumption, where much of the
incidence falls. As a result consumers throughout Brazil subsidize the residents of
industrial enclaves - a transfer that, for example, enables the municipio of Sao
Bernardo (the site of Volkswagen do Brasil) to sponsor a municipal symphony,
courtesy of Volkswagen buyers throughout the country.

Perhaps the most important remedial measure developing countries can take is
to reduce the uncertainty and bargaining that now accompanies transfers. Ecuador has
recently replaced its system of ad hoc annual grants with a formula-based transfer
system. Countries can also revise transfer formulas to remove more subtle perverse
incentives: Morocco is replacing its grant distribution formula based on deficit size
with one based largely on population size. Countries can also revise transfer formulas
to reduce the extent of arbitrary interjurisdictional transfers. Brazil, for example, has
recently reduced the origin content in its value-added transfer formula, allowing states
to increase the weight attached to factors such as population.

But countries must also expand transfer programs to adequately finance the
expenditures they have delegated to local governments. Large recurrent transfer
systems are likely to be appropriate for services that have distributional or benefit
spillovers. Primary education, for example, is an appropriate target of
intergovernmental finance because it affects national income distribution.

Such arrangements are common in the major OECD countries. In most of the
G7 countries local government expenditures on primary education are financed - in
whole or in part - by intergovernmental transfers (originating at the national level in
France and the United Kingdom, and at the state/prefecture level in Germany, Japan,
and the United States). Welfare payments are also financed, in part, through grants,
although practices vary. Central governments make direct payments to indigent
households in some cases, while others (including the United States) share these costs
with local governments. In Germany welfare payments are paid with general municipal
revenues.

Transfers' effectiveness in achieving sectoral or distributional objectives can, in
principle, be increased through changes in the method used to determine the amount to
be transferred, the criteria used to distribute resources, and the conditions attached to
the use of the transfer. If the intent of a transfer is to encourage increased spending on
education, for example, the transfer could be earmarked for this function (and for a
matching condition imposed, to ensure that local governments do not reduce
expenditures that they would otherwise have made on education by a corresponding
amount).
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Earmarking and matching are used in OECD countries, although more widely in
the United States than in Europe or Japan. The ability of governments of developing
countries to use similar techniques to improve the targeting of transfers depends upon
whether they also posses the needed information on local revenue and expenditures and
if they have the capacity to monitor transfer use. Typically, central governments in
developing countries do not. In Nigeria, for example, local governments did not have
population data, and few local governments can present an accurate statement of
incomes and expenditures. Developing countries may thus have to consider less
complex, albeit less accurate, transfer formulas.

Access to capital

The means by which municipal governments finance capital investment must be
reformed. Long-term borrowing is an appropriate way to finance capital works. It
spreads out the costs according to the duration of their benefits and permits a flow of
savings from areas of surplus to areas where municipal infrastructure investments have
potentially high rates of return.

But central governments often monopolize the mobilization and allocation of
long-term savings for municipal capital investment in developing countries. This
arrangement has not been successful. Since taxpayers' ultimately bear the financial risk
of bad loans, access to credit has been used for political purposes. As a result scarce
resources have been allocated to projects with low returns, and little effort has been
made to recover debt service from politically favored jurisdictions.

Bond Markets Given this performance, a bond market model - based on a
market-intermediated relationship between municipal governments and private savers -
is recommended. With credit priced at the opportunity cost of capital, mayors would
have an incentive to carefully choose projects. And with their own capital at risk,
private lenders would have an incentive to make prudent loans and to insist on
repayment. But for a private capital market solution to work, private long-term savings
must be available and municipal governments must be sufficiently creditworthy to
attract it.

In most developing countries neither condition exists. To begin with,
government policies inadvertently inhibit the mobilization of private domestic long-
term savings, for any purpose. Long histories of macroeconomic instability render
long-term financial commitments extremely risky. Controls on interest rates prevent
savers from charging a rate of interest commensurate with this risk. Information on
potential borrowers is unreliable, and inappropriate regulation impedes the development
of institutional sources of savings and pension funds and insurance companies.

At the same time municipal governments are viewed as a particularly risky
investment. Unlike private commercial borrowers they lack marketable collateral.
Local revenue-raising ability is constrained by central regulations and local political
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pressure and continuity of management is unlikely. Under these conditions, even if
long-term private savings was available, local governments would likely remain shut
out of the domestic capital market.

For bond market model to function, both conditions must be addressed. To
foster the mobilization of private long-term savings, several measures can be taken.
First, monetary and fiscal policies can be better aimed toward achieving
macroeconomic stability. Domestic long-term savings is likely to remain low as long
as inflation rates are high and unstable. Second, government policies must reward
savings mobilization. Interest rate caps that reduce investment returns to levels not
commensurate with risk should be eliminated, and regulations that restrict the growth
of insurance companies, mutual funds, and pension funds should be scaled back. Third,
governments can improve the quality of information in the market by enabling
regulatory authorities to evaluate the financial health of institutions and by facilitating
the development of private rating agencies. Finally, governments can avoid crowding-
out private and municipal borrowers by restraining their own issuance of domestic debt
instruments.

At the same time local governments can be made more attractive to potential
lenders. Bond buyers are ultimately interested in the return of their investment, leading
them to focus on three factors:

(1) Revenue-base: bondholders want to know that the borrower has enough
revenue to service the bond; that is, that the local economy is strong and that the local
government has the instruments to extract revenue from it. While the strength of a local
economy is exogenously determined, central governments can strengthen local
governments' ability to extract taxes by assigning broad tax bases to local governments
and freeing local governments to determine tax rates. Local governments can, in turn,
render themselves more attractive to bondholders by using this power prudently -
keeping tax rates low leaves headroom for increasing rates if necessary (to continue to
service debt).

(2) Expenditure control: bondholders are also concerned about competing
expenditure obligations - growth in spending on personnel, capital works, or even
subsequent debt service that would compete with debt service obligations for funds.
Central governments can reduce this risk by not imposing unfunded mandates on local
governments and scaling back regulations that limit local expenditure flexibility (laws
mandating uniform salaries or pension benefits or that limit the local governments
ability to dismiss redundant staff). Local governments can demonstrate their ability to
control expenditures by instituting an adequate budgeting and financial control system.
Actions are more persuasive than systems, however. The most convincing evidence

that a local government can offer is a history of balanced budgets, no defaults on
existing debt, and a comfortable current account surplus.
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(3) Collateral: certain contractual features can protect a lender even if a
borrower's finances decline severely. Municipal governments can pledge to enact a
specific tax or tax another revenue source to service debt on a specific loan (this is
generic to revenue bonds, but is also used in general obligation bonds). Loan contracts
can specify that the payment of debt service on a specific loan will be given contractual
priority over other expenses (typically excluding normal operating expenses).
Contracts can prohibit a municipality from issuing additional bonds backed by the same
revenue source until a specific debt is retired. Central governments can also improve
the quality of local collateral by allowing bondholders to be paid by deductions from
intergovernmental transfers.

Municipal credit institutions. For many developing countries a bond market
solution is a distant option because the essential preconditions of macroeconomic
stability and creditworthy local governments do not exist. With the private sector
unwilling to lend and governments unwilling to function as prudent financial
intermediaries, many countries have turned to organizational hybrids. Under the
general rubric of municipal credit institutions, these hybrids attempt to combine the
commercial incentives of private lenders with the financial backing of central
governments to mobilize savings.

Municipal credit institutions take a variety of forms, including funds
administered by a central government ministry or specialized government-owned banks.
Regardless of form, all attempt to isolate lending decisions from the government

budgeting process, while still carrying the financial backing of the government.

Although municipal credit institutions have a long and successful record in
Western Europe--as funds or as banks, their record in developing countries is uneven.
They are often founded at the behest of donors, and often the terms and conditions
imposed by donors are not implemented by governments (particularly after funds have
been disbursed) nor are they carried over into other channels of funding for municipal
capital investment.

Experience suggests that several organizational characteristics can increase a
municipal credit institution's viability. Its enabling legislation should clearly segregate
its financial role from other the economic or social objectives of the government. This
separation would leave the institution free to base lending decisions solely on financial
criteria and force it to be accountable for its financial performance. This statutory
separation can be reinforced by the terms on which the government funds the municipal
credit institution. Government funding should be provided in sum, rather than on an
individual project basis, with governments holding the institution accountable for its
overall financial performance and conditioning further financial backing on satisfactory
financial returns. The government's commitment to the financial integrity of the
municipal credit institution can also be reflected in the composition of its board: the
representation of the ministry of finance, for example, is a useful counterbalance to the
influence of a local government minister.
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Internal administrative rules can also reduce political pressure on technical staff.
Appraisal regulations should clearly define the terms and conditions under which loans

will be approved, employing readily verifiable criteria (such as debt service coverage
ratios) to assess the creditworthiness of potential borrowers and explicitly forbidding
new loan commitments to jurisdictions that are currently in default. Government
consistency is also necessary to enable municipal credit institutions to find a market and
influence the overall allocation of resources for local capital investment. Governments
often operate a variety of grant and loan programs that offer softer terms than the
municipal credit institution, which undermines Municipal Credit Institution lending.

Ultimately, the keys to a successful municipal credit institution are a stable
macroeconomic and a market of credit-worthy borrowers. In this sense they are most
successful where they are least necessary, that is, where the conditions for a bond
market already exist. They can therefore be seen as an interim solution to more direct
relationships between municipal governments and private capital markets.

Balancing Regulation with Political Accountability

The third fundamental element in a successfully decentralized system of
governance is an appropriate balance between central regulation and local political
accountability. Even if local governments are assigned clearly defined functions and
have the means to finance these functions, local political leadership will not necessarily
respond to the interests of their constituents (or to the central government) unless a
balanced system of accountability is in place.

Both forms of accountability, regulation and political participation are
complementary. With the recent proliferation of democracy, the role of local politics
as the primary tool of accountability has received much attention. Nevertheless, as
responsibilities are devolved to local government some central regulations must remain.

Central regulation

Local governments are now overregulated in many developing countries. In
much of Latin America and South and East Asia mayors were, until recently, appointed
by the national government. Even where mayors are chosen by elections, state or
national governments may possess the legal authority to dismiss mayors whose
performance they find unsatisfactory (such as in India).

In many developing countries central governments also make local personnel
management decisions, including the number of positions local governments are
allowed to maintain at each grade, starting salaries, pay differentials between grades,
and the size of annual cost-of-living increases. In some countries, central governments
are directly involved in individual recruitment and promotion decisions. In Ghana, for
example, local government staff are directly recruited, promoted, and paid by sectoral
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ministries of the central government. In Indonesia all full time staffing positions are
subject to central government recruitment and promotion and are paid directly by the
central government.

Central governments also control the sectoral composition and size of local
government budgets. In Morocco, for example, each municipality's budget must be
approved by the Ministry of the Interior before funds can be disbursed. In Senegal,
similarly, the annual budget review process includes a line-by-line negotiation of the
expenditure estimates of each local authority.

This degree of regulation is excessive. Given the weakness of local financial
reporting in developing countries (and the difficulties of communication in some) this
system permits people who lack information to make decisions for people who have
information. In this respect regulation actually undermines accountability, as a mayor
can legitimately claim that he is unable to respond to local demands because his hands
are tied by central regulators.

Central regulation is, however, appropriate where local government behavior
can affect national monetary, trade, or fiscal policy. Thus local governments should
not have the authority to print money (a principle that was, in effect, violated by the
provincial governments of Argentina under the previous regime). Central regulation on
external borrowing is also appropriate in order to control the country's balance of
payments. Central regulation of the aggregate level of domestic borrowing may also be
justified, as would regulation of the environment.

Political accountability

The counterpart to central regulation is local political accountability - the
reliance on voters to regulate the behavior of their political leaders. The view that local
elections perform impeccably in this role does not stand up well to scrutiny. The
validity of elections after long periods of authoritarian rule is particularly questionable.
As Campbell notes, "in most (Latin American) countries, minimum conditions for
electoral choice-making - civil liberties and at least quasi-competitive parties - do not
apply to the selection of local candidates. The long dominance of central government
and parastatals in service supply has weakened voter identification with local
governments as instruments for the expression of demand. In this environment, even
where there are local multi-party elections, they tend to become miniaturized
battlegrounds for expressing preferences regarding national-scale political issues or
political ideology."8

The advent of local democracy, while increasingly common, is thus no panacea.
Nevertheless, some evidence shows that specific changes in election rules can

influence the degree to which local elections function as referenda on local government

8 Campbell (1992).
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performance. Venezuela has increased the local focus of elections by changing the
basis on which candidacies are selected. Until 1988, the winning party of municipal
elections in Venezuela was permitted to designate its candidate for mayor. Candidates
now run as individuals, a reform that has shifted the focus of the campaign to more
localized concerns.

Other means of holding local municipal leaders accountable also exist. In
Korea, for example, mayors have traditionally been appointed by the government, but
the success of their careers responds to local constituents. To this end Seoul operates
"citizen complaint reporting centers" and the mayor and top administrative staff make
themselves available every Saturday for a "day of dialogue with the citizen."

The bond market, too, may act as an effective means of holding municipal
governments accountable, at least for their financial performance. As bondholders
demand higher interest rates on loans to less creditworthy municipalities, mayors have
an incentive to improve their finances to reduce their cost of borrowing.

Synchronizing the Elements of Reform

Clearly, decentralized governance can be organized in several ways. Two
principles appear universal, however. First, a system based on rules works better than
a system based on negotiation. And second, these rules work best when they are
complementary. Little is gained by granting local political autonomy if elected officials
have no discretion over expenditures or revenues; few benefits are gained by
establishing a credit-based system for infrastructure financing if local governments have
no tax autonomy.

Pressure for decentralization has prompted governments to change some of the
rules of intergovernmental relations before others. In Africa political autonomy was
granted before revenues were decentralized. In Latin America revenues were
decentralized before expenditures. In Eastern Europe political autonomy and
expenditure responsibilities were decentralized before revenues. These results are not
surprising. The political impetus behind decentralization has prompted central
governments to act hastily. Holding local elections or increasing transfers are actions
that can be taken quickly. What is slow and difficult is establishing new regulatory
relationships between the central government and local governments, transferring
central government assets and staff to local governments, and converting annual
budgetary transfers within the central government into intergovernmental transfers that
are transparent and predictable. In moving toward a decentralized structure of
governance, synchronization is crucial.
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Chapter 2

Decentralizing Infrastructure:
For Good or for III?

Richard M. Bird

Investment in physical infrastructure (e.g. water, sewerage, roads, transit, power,
telecommunications) has long been considered to be important for economic growth. Indeed,
some of the earlier writings on economic growth, like some of the early practices of agencies
dispensing foreign aid, appear simply to have assumed that investment in infrastructure was not
only a necessary but almost a sufficient condition for growth. Although subsequent analysis and
experience has undermined this simple belief, several recent studies have again awakened interest
in the connection between public sector investment in infrastructure and private investment and
economic growth.9

Whatever the strength of the connection between infrastructure and economic growth,
infrastructure investments almost invariably constitute the core of both national and regional
development policy in most countries. Infrastructure investment projects, and the services they
provide, are inherently located in, and serve, particular areas and customers . A road built in
the middle of an uninhabited desert is not the same as a road built in a major urban area, even
if the physical characteristics of the two projects - the thickness of the pavement, the width of
the roadway, etc. - are identical. The productivity (in terms of growth) of an infrastructure
project thus depends largely upon its environment - upon where it is located. Moreover,
location also determines to a considerable extent who benefits from infrastructure investment:
water supply systems with pipes that serve only the rich do not do much for the poor. The
efficiency and equity of any particular investment thus depends in part - often in large part -
upon its physical location. Infrastructure investment is thus invariably location- or site-specific.

Infrastructure investment is also jurisdiction-specific. In principle, there are many
alternative ways in which local infrastructure may be provided (Box 1). Is the project designed,
financed, regulated, operated and/or maintained by the national government? A regional
government? A local government? A state enterprise or other agency reporting to any of these
governments? Some sort of public-private interaction (e.g.BOT)?10 How does the government
or agency responsible for these different aspects of the investment finance its responsibilities?
To whom is it accountable, in what sense, and how is this accountability exercised?

I See, notably, Aschauer (1989), and, for an application to developing countries, World Bank (1993). As a side
point, it appears that most such studies assume that infrastructure is provided to the private sector free of cost: this
may be an accurate depiction of reality, but it is not a particularly desirable state of affairs.

'0 There are many possible forms of public-private interaction in the provision of infrastructure: for a recent
discussion in the context of a developed country, see Bird and Slack (1993), chap. 7, and also Kitchen (1993).
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The answers to questions such as these may affect, sometimes dramatically, both the net
social benefit of a particular investment and the distribution of its benefits and costs. Which
public infrastructure projects are built, where they are built, when they are built, and how they
are operated, maintained, and utilized invariably depends largely upon the way in which the
various public sector institutions involved in the process are organized and financed (Box 2).

BOX 2. Infrisarudure: for Wham?......

From some perspectives, Bank-assis¢e aan infstrucure projects.inJMadrs, Ina, e ha.ve..
been a:. major: success - in large pat, it is thought, owing to the strongcentralized contol thtwas
exercised over the project by the professionalized state vil se-rvice (the IndnAdminIist ve Service).
From the Xpersecve of many loca residents, however, thiscenraized.Control of t urban.yvelon.1te
seems to have resulted largely -in the provision of tbettenaructure for the few who hwve. .nd. .on e. ..
little to i:mprove th:e lives of the many who have .not.. Loca participatiol in urban eVlopme desions
was weakened, and local: preferences largely ignored,Wunder the 0:"benevolentictarship" of he
professional elite. .......

Similarly. a proposed majorexpressway project inKarci, Pakistan,wuldtiddubtedl .serve .
useful national purposes eby :conneig theport faclities of ;the I iy more deffictly to the natioi; l
:: 0 highway: system.::; ::But,: say oapponents of the project, it would do so only by addig to dthe ileady bad 
: level of pollutio andthe poor living conditionsifound in muchbof thecity. A trans boteneck wuld
be alleviated, but much of.theprce would be paid. by sq aters ad other local residents who would 
adversely:affcited by thd roet

: Instricking conatst,r another projet in Karachi. - the Oranv.gilot Project - st:illuraeshow
infrastructure may be developed* "r below."Ovrtet decade, acomntyevelopentpect
in the Orangi:districtof Karachi - a: crowded=llowin0come -area ;with no.effective .public:services - ha.
installed a sewerage sys in much of the district, -in adtion to building many. Ascols, health-care
posts, and other:facilities. In total, tthepoor resides of this strict have invested a:considerablesum-
in these faciies, includingdoig much of the work themselves. One result has been tolower cost.:
manholes for: underground sewerage lines, for instance,Itcost 50Rs.:comared to 2300Rs, in a simil r
near-by UNICEF-financed project. Another,hmore imtant, reslt istthe infrastructurewtork tha:
has been done is gwhat thepeople served:twant, Allithese activities have been carried out wi'thno supor:t
at all from any governmentagency. Inlfact, the main problei encountered by this: sucessfl example-
of "informal" local4government has g.been the failue of the formal city government adequatly toI
maintain the central sewerage system.: . . . .....

Sources: Stackhouse- (1993a, b); Webber (1991). .. . . .

That this is true is obvious to anyone familiar with the sad litany of "wasted"
(unproductive) infrastructural investment in all too many countries - roads that lead nowhere,
unfinished hospital and school buildings, undermaintained and deteriorating water and sewerage
systems. In some countries the same message is conveyed by excessive (in both allocative and
distributive terms) public investment in expensive facilities for the few - who as a rule do not
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pay for them - while at the same time the many pay a large share of their small incomes for less
adequate (and generally unsubsidized) versions of the same service.'1 To mention only two
common examples found in many developing countries: "free" university education (albeit
usually in undermaintained buildings) for the few and not even primary schooling for the rest;
highly-subsidized (but unreliable) supplies of piped-water and electricity for the affluent suburbs
while the poor pay ten times as much for even worse service at the other end of town, often
provided through the so-called "informal" sector.

Such common outcomes in many countries reflect neither inevitable fate ("the poor are
always with us") nor dire necessity but rather the structure of institutional incentives to which
decision-makers at all levels are reacting. Inappropriate incentives as codified in the
organizational and financial structure of the public sector, largely explain why the "wrong"
project seems so often to be built in the "wrong" place (often at the "wrong" time), soon to
deteriorate owing to lack of adequate upkeep, while at the same time other projects that people
are both willing and able to pay for do not get built - or at least not by the "official" public
sector (Box 3).

BOX 3. The WIormal Financing of Irastructure

The so-called "informal" sector in developing countries has attracted a lot of attention in recent
years. The potential role of the "informal public sector," however, has been much less discussed, in
part perhaps because many feel that such essentially "private" activities as those usually subsumed under
the "informal' heading cannot easily accommodate public-spirited or collective behavior. Such
skepticismnmay be overdone. Box 2 provided one illustrationof how a charismatic community organizer
achieved a surprising amount of success in getting a low-income community in Pakistan to provide
infrastructure facilities.

Similar examples have been found inLima, Peru, where informal local community associations
have financed projects such as roads and sewerage by systems of informal taxation (including, as in the
Orangi Project described in Box 2, taxation in kind), The tax systems set up in Lima's poor districts
ftr tis purpose vary in detail but on the whole appear to be similar int spirit to
the traditional (formal) systems found in the rural areas of some countries: how the tax burden is
shared is determined by some accepted political process - village elders, or a "town meeting" - and
collection is enforced by (sometimes strong) social sanctions, What de Soto (1989) calls "extralegal
laws" thus help satisfy local preferences for collective goods, including small infrastructure projects,
that are not met by formal governmental institutions.

How and to what extent the public sector is decentralized, and what exactly is meant by
"decentralization," are thus critical factors determining the productivity of infrastructure
investment in any country. What infrastructure gets built, where, when, to what specifications,

" For various examples, see the papers in Bird and Horton (1989).
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and how it is maintained and utilized, depends largely upon who is responsible for these
decisions, and what "responsibility" means in this context. The next two sections briefly
introduce some of the many dimensions of decentralization: what is it (many things), why do so
many people advocate it (for many different and often incompatible reasons), and what are its
implications for infrastructure (it depends)? The fourth section of the paper briefly sketches a
framework for considering infrastructure investments in a decentralized setting and, as
summarized in a brief concluding section, suggests some guiding principles for dealing with the
many and diverse issues that may arise in practice. Throughout, the discussion in the body of
the paper is supported by a number of "boxes" that develop a few aspects of the argument in
more detail and illustrate some of the points made in the text by brief case studies.

The Many Faces of Decentralization

"Decentralization" is a slippery term. One way to pin its meaning down is to distinguish
three varieties of decentralization as measured by the degree of independent decision-making
exercised at the local level. Deconcentration means the dispersion of responsibilities within a
central government to regional branch offices: while clearly relevant with respect to some
infrastructural investments, this variety of decentralization is not further discussed here. In
contrast, delegation refers to a situation in which local governments act as agents for the central
government, executing certain functions on its behalf, while devolution refers to a situation in
which not only implementation but also the authority to decide what is done is in the hands of
local governments. How one views the effects of decentralization on infrastructure depends in
part upon whether one is thinking of delegation or devolution. Unless exactly the same people
face exactly the same incentives in both situations - which is hardly possible - the outcomes of
the two varieties of decentralization are likely to differ sharply.

The benefits and costs of decentralization

How one evaluates such differing outcomes depends both upon the nature of the
investment in question and upon whether one focuses on the intrinsic or the instrumental aspects
of decentralization. The literature is replete with passages praising the virtues of
decentralization.'2 Not only will it produce more efficient and equitable service delivery
through making better use of local knowledge, but it will also lead to greater participation and
democracy resulting in more popular consent to government and hence improved political
stability. When to these good qualities are added such further ascribed virtues as increased
resource mobilization and reduced strain on central finances, greater accountability, and more
responsive and responsible government in general, it is not surprising that some have seen
decentralization in and of itself to be intrinsically valuable.

12 The particular list that follows is based on the discussion in four recent internal Bank documents (on Mexico,
Nigeria, Indonesia, and Venezuela, respectively) but it could be replicated many times from many sources.
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Whatever the precise outcomes that may emerge from a decentralized (in the sense of
devolved) system of decision-making, from one perspective such outcomes must be presumed
to be satisfactory simply because the process itself is desirable. Local people may make
"wrong" decisions from the perspective of the central government or of an outside observer, but
if they make them, the decisions must, by definition, be assumed to be "right" for them. From
this perspective, decentralization is intrinsically good because it institutionalizes the participation
of those affected by local decisions, and the results of this good process must themselves be
good.

Under certain conditions, this argument is persuasive. The conditions for successful
decentralization, however, are seldom sufficiently emphasized. In their absence decentralization
may not only fail to improve local service delivery, but it may carry risks up to the level of
national destabilization."3 If more expenditure responsibilities than revenue resources are
decentralized, service levels will likely fall; if more revenues than expenditures are
decentralized, local revenue mobilization will likely decline; even if both sides of the budget are
decentralized in a balanced fashion, local governments may not have adequate administrative or
technical capacity to carry out their new functions in a satisfactory fashion. These problems may
be particularly marked with respect to infrastructure owing to the "large ticket" nature of many
projects and the degree of technical competence required to carry them out (Box 4).

Three conditions that are particularly important for successful decentralization in this
context are:

[1] that the local decision process is fully democratic in the sense that the costs and
benefits of decisions are transparent and that everyone affected has an equal
opportunity to influence the decision;14

[2] that the costs of local decisions are fully borne by those who make the decisions,
i.e., there is no "tax exporting" and no funding at the margin from transfers from
other levels of government; and

[3] that the benefits (like the costs) do not "spill over" jurisdictional boundaries.

When these conditions are satisfied, devolution is sensible, whether viewed instrumentally or
intrinsically. When they are not, it may not be.

As experience in a number of Latin American countries has suggested, this risk is greatest when revenues
are decentralized without adequate steps to ensure that local revenue mobilization is maintained and that local
authorities are capable of carrying out the corresponding expenditure responsibilities. Argentina in the 1980s offers
perhaps the clearest example, but others may be found in e.g. the Philippines and in many of the transitional
economies of eastern and central Europe (see Bird and Wallich, 1993).

"1 Given the inevitable imperfection of democratic institutions, and the ability of the rich and powerful to come
out on top in most systems, this is obviously a counsel of perfection.
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BOX 4. Decenttalizing Infrastructure: The Problet of Technical Caat ....

In 1987 Colombia devolvedthe prmayresponsibility for t:eprovison of d grinking waer
and sanitation servicesjto local governments. the: two national govenment agencies previously
charged wi providing these serviceso to aon 700 small rlocal goverments - one to small towns
and one forurural areas - were: disbaneand replaeddby a division ofthe istry of Public Works
withthie fiuctions of sectoral planning, setting and renforcing .technc standards, andbproviding
technical assistance. (These measures did not affect the 35; largest municipalities, which. had their
own local water iand sewerageenteprises,or another 237 localities where 1lclgovernmentswere 
already providin these services..) ......

The turover of the facilities previously provided by national agencies* proceeded at
differing paces iand in different ways in different areas. The regional level of goernment (called .
'department"R in Colombia) played& acritical role0 in this process. Somel departments, example 
Cundinamarca,: not only provided some financialsppor but also encuraged localitiesjto form
municipal associations to jointlyfinance and ge progrs of common interest (Boxa 15). Even
in the case of the strongest departments, however, the local officials now: ressible for water and
sewerage facilities suddenl had new and ctitical needs for such specificeai owledgeas for
instance, the appropriate technology for the provision ofdrinldng,water in a specific area or the
assessment of the likely sptial impact of atpararivestentproject.

These: nees were met in different ways, and to different degrees, in differentt:
municipalities.. In some instances, certain reqi rements for trainir g or advce were contracted out to
private consultants; in others, to universities'. Among those whose serces were utilized in dfferent
ways wereiihe Minustry of Public Works, the Army Corps of Engineers, dep governmentsi..
and a non-profit organization specialiig in water problems. As time went on. all three levels of....
govermnent as well as a numberg of private. sector parties became involved in. financing,: designing,
and operating water and seweragelfacilities in f parts of the country. itone way or anothr,
although in noI neat pattern, the previously centralized technical capacity needed to build 0and run
these vital services seems to have been replacedit atleast to some extent.:

Source: World Bank (1989).

Even when one or more of these conditions does not hold, the delegation of
implementation responsibilities to local bodies may still make instrumental sense provided that
the incentives facing local decision-makers are properly structured, that is, structured to produce
the results desired by the central government (in its capacity as representing the population as
a whole)."5 In the absence of the right incentive structure, however, the effects of either
delegation or devolution on the efficiency and equity of resource allocation may be much less
beneficial than often alleged (Box 5).

15 How this may be done has been discussed extensively elsewhere e.g. Bird (1993).
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BOX 5. Giving the Wrong Signals to Local Government

One reason many worry about the possible effects of decentralizing public sector activiides is
because of concern about the poor quality of local government administration in many developing
countries. While there is often good reason for such coneern, to a considerable extent a country gets
the local government it wants. Local government officials, like central government officials, respond
to the incentives with which they are faced. If those incentives discourage initiadve and reward
inefficiency and even corruption, then it should come as no surprise to find corrupt and inefficient local
governments. The answer to this problem is obviously to alter the incentive stucture to make it
possible and attractive for honest, well-trained people to make a career in local government.

A recent Bank study has categorized the institutional setting withn which many local
governments in developing countries must work into three groups: (1) the over-controlled local public
sector, (2) the under-controlled local public sector, and (3) the perversely regulated local public sector.
The first is perhaps the most common: central governments control all the details of local government -
who they hire, what they pay, where the buses run, etc. - and leave no freedom of action for local

initiative. In these countries, local citizens look to the national government to fix potholes on their street
- and they are right to do so.

While less common, the opposite ill of sunder-control" is beginning to emerge in a number
of countries as a result of inappropriate decentralization strategies. For example, a nmber of
transitional countries in eastern and central Europe have given local governments shares in national
revenues as well as responsibility for important public service funtions, but without setting up an
adequate institutional structure to ensure that the central funds are being properly spent in, say,
maintaining minimulm standards of service in education or health.

Whether over- or under-controlled, local govermnents in all too many countries receive
perverse signals from national governments in a number of ways. In some countries, for exmple, the
amount of national funding received depends upon the size of the local budget deficit, a. perverse
structure if there ever was one! In others, national funding is available for infrastructure investment at
no cost but there are no funds for operation and maintenance: this common system is perverse because
it pays localities not to maintain existing facilities (which they would have to do out of their own funds)
in order to strengthen their apparent need for new ones (which the central government will pay for).

Source: World Bank (1993a), Bird and WaUich (1993).

Government structure: constraint or variable?

To this point, it has been implicitly assumed that the structure of local government is a
policy variable: that who does what, and under what rules, may be freely determined by central
policy-makers. In some instances, however, the structure of public sector decision-making is
not a variable but a given. Perhaps the most important such case arises in federal states, in
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which two levels of government (national and state) have specific and independent powers
assigned by a constitution which is not easy to change. Even apart from formal federations,
however, it is often difficult to alter governmental structures quickly, particularly when, as is
usually the case, the existing structure reflects historically-determined patterns of power-
sharing. 6

In such circumstances, the existing degree and pattern of decentralization in effect
becomes part of the environment or context within which infrastructure decisions must be made.
When, as is often the case, some of the incentives resulting from the prevailing form of
decentralization are perverse, careful attention has to be paid to the extent to which those
incentives may be altered at the margin without undertaking major (difficult, costly, time-
consuming) constitutional (or, perhaps better in formally unitary states, "quasi-constitutional")
reforms. Even within a given constitutional structure, however - even one with many "wrong"
signals being given (Box 5) - there may often be a surprising amount of local discretion in both
policy design and policy delivery, for good or for ill (Box 6).

BOX 6. Local Policies Can Make a Difference

Even when the incentives facing local government are wrong-headed (see BoEx5), a numnber of
examples around the world show that local policies can make a real. difference. At recent comparison
of the provision of education in China and India1 for example, found China far ahead in most respects.
But one state in India, Kerala, with universal literacy among adolescent males and females tand near-
universal literacy among the adultpopulation came out betterlthan any province in China. In the words
of the study: "This remarkable achievement reflects more than a hundred years of 'creative interactionr
between state commitment to, and public demand for, the widespread provision of public education"
(Dreze and Saran, 1993, p.73). Another study of state finance and poverty alleviationin India similarly
found that Kerala was much more successful in this field also than either its income level or its state
revenues would suggest (Rao and Das-Gupta, 1992).

Similar "anomolies" exist in many countries: in Brazil, for examnple, a ifew cities are well-run
and efficiently provided with services; others, superficially similar in character and resources, are badly-
run and poorly equipped. In Colombia, some departments. provide superior health services than others
with similar resources. Almost everywhere, some local governments in at least some areas do much
better than others. The reason may be because of historical circumstance: for one reason or another.
they started to do something well some. time ago, and they continue to do so.: Or it may be because of:
a caring and charismatic local leader or some other chance circumstance. Whatever the cause, such
experiences emphasize two important: points: (1) even in the perverse situations in which many local
governments ar& placed by inappropriate central policies, there is usually some scope for local initiative;
and (2) such local initiative can make a real difference in the lives of local people. The task of
decentralization is to make it easier for such "good examples" to occur and to be emulated elsewhere. E

16 For a recent discussion of the importance of such factors, see e.g. Bird (1993a).
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Decentralizing infrastructure decisions in an efficient and effective manner may thus require very
different strategies in different circumstances depending both upon why this approach is being
taken - for intrinsic (because it is good) or instrumental (because it produces good results)
reasons - and upon the perceived rigidity (or flexibility, as the case may be) of the formal
government structure.

Many other factors must also be taken into account in assessing the likely effects of a
particular form of decentralization. Each type of infrastructure investment, for instance, has its
own specific characteristics (economies of scale, the identifiability and spatial concentration of
beneficiaries, etc.) that may affect the desirable degree and nature of decentralization at each
stage of the process - design, finance, construction, operation, maintenance, and utilization.
Moreover, since, as was emphasized earlier, infrastructure investment is inevitably location-
specifc, the local environment may differ in many relevant ways: rural vs. urban; large
metropolitan vs. small city; the relative importance of formal and informal markets; historical
and political background; and so on. The potential uses, effects, and limitations of different
varieties of decentralization inevitably differ in response to these, and other, factors. It is thus
singularly difficult to generalize on this subject, even within a single country (Box 7), let alone
across countries.

The "polycentric" approach

Matters may often be even more complex than this because the optimal strategy in many
cases may not be "decentralization" in the sense of establishing a two- or three-level hierarchy
of general-purpose governments, but rather a noncentral or "polycentric" institutional
arrangement in which there is no single, ultimate center of authority but rather a number of
independent bodies each exercising authority circumscribed by rules (as opposed to superior
authority)." The private market alone is unlikely to provide adequate infrastructure in part
because the phenomenon of "free-riding" makes it impossible to realize economies of scale.
Centralized provision may overcome these problems but it also often results in misplaced and
misspecified investments owing to its inability to take adequately into account place-specific
information. 8 Decentralized provision intended to overcome these problems in turn has
seldom succeeded and has given rise to its own problems - corruption, mismanagement, rent-
seeking, and so on. Indeed, there are probably as many papers in the literature decrying the
limitations of fiscal and administrative decentralization as a solution to the problems of

17 This concept is most fully developed in Ostrom, Schroeder, and Wynne (1993), chapter 9.

18 See Box 2. This argument assumes that it is more economical (requires lower transactions costs) to aggregate
information on local conditions and preferences at local than at central levels of government. This proposition may
be correct, although it is (so far as I know) untested, but it should be noted that it implies that such information
could be gathered at the center if sufficient effort was made to do so. Moreover, if the relative costs of acquiring
information at different scales change over time - as seems likely - then the comparative advantage of carrying out
different activities at different levels of government will also change (as emphasized by e.g. Breton, 1989).
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single-purpose jurisdiction, or to form an association of different general-purpose jurisdictions
(Box 1).

Of course, the more jurisdictions there are, the higher the transactions costs will be and,
all too often, the more obscure the lines of accountability. Single-purpose jurisdictions (such as
water districts and school boards), for example, may be appealing on efficiency grounds in terms
of providing the specific service with which they are concerned. But at the same time, they may
undesirably weaken general-purpose local governments both in terms of competition for
resources and reduced political accountability and hence hamper the efficient provision of other
public services.20

When this rich palette of institutional possibilities is applied to the diverse settings already
mentioned, the optimal results, although in theory presumably limited only by one's
imagination, in practice will depend primarily upon three factors:

[1] the importance attached to various criteria (minimizing resource costs, economic
growth, poverty alleviation, participation, etc.);

[2] the nature of the infrastructure investment (economies of scale, span of benefit,
etc.); and

[3] the political, economic, and institutional environment of the country or region in
question.

It is obviously not possible in a short paper to consider all of the possibly relevant combinations
of these factors, so most of the following discussion will assume (1) that the major concern is
to promote economic growth (with some attention, however, to poverty alleviation and
participation), and (2) that there are two classes of investment (small or local and large, as
defined below). In addition, the discussion could easily be extended to accommodate two types
of countries (federal and unitary) and two types of regions (urban and rural), but this is not
really essential: the federal/unitary distinction has already been noted, and the urban/rural
distinction may to some extent be subsumed under the small/large distinction. This simple
taxonomy is more than complex enough for this preliminary look at some of the implications of
decentralization for infrastructural investment.

20 Kitchen (1993), for example, in a recent examination of Canadian experience with special-purpose districts
concludes that (1) they make government more difficult for citzens to understand; (2) they reduce the degree of
control citizens have over government; (3) they reduce accountability and hence, probably, the overall efficiency
of resource allocation in the public sector; and (4) they appropriate significant proportions of revenue that would
otherwise accrue to local governments.
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Infrastructure for Whom?

The answer to the question in the title of this section may seem obvious: for the
"people." The problem, however, is that there are often two distinct and potentially relevant
groups of people - those who benefit and those who pay. Only when the two completely
coincide is the answer obvious. At one extreme, those investments that benefit all national
residents equally - that are truly "public goods" - and are paid for out of national taxes levied
by a democratically-elected government that is fully accountable for its actions should clearly
be provided by the national government.2" At the other extreme, when the public goods aspects
of the provision (nonexcludability) and financing (user charges) of infrastructure are small, when
there is little or no redistributional concern, and when the spatial clustering of beneficiaries is
marked, the investment should be provided by the most efficient (least-cost) form of
organization that can aggregate local preferences and collect local contributions - a voluntary
club, a cooperative or non-governmental agency, a special district, a local or regional
government, or some combination of the preceding, as the case may be (Box 1).

Unfortunately for analytical simplicity, most infrastructure does not fall cleanly into either
of these extreme categories. Distributing water to residences and businesses may be a purely
local concern, but supplying the water to the distribution system is, except in small rural
communities, almost always a matter of regional concern. Similarly, maintaining the airways
(air traffic control, etc.) may be a national problem, but regional and local interests are greatly
concerned with the location and characteristics of airports. Even when an infrastructure activity
appears to be obviously local - for example, the provision of sewerage facilities - there may be
overriding concerns (e.g. public health) that in principle require higher-level governments to
intervene in a regulatory or supervisory fashion.

For these reasons, the only possible answer to the question posed in the title of this
section is: it depends. It depends on what infrastructure, on why it is being provided (at whose
behest), on how it is being paid for, and, in some instances, on where it is located (where in the
watershed or air basin the facility is located, for example).

How to make decentralization work

To the extent local people decide to carry out some activity through an organizational
structure that they form or that is under their control, and they bear the full costs of their
decision, they should be free, even encouraged, to do so. Of course, there may remain many
potential problems even with such small groups e.g. enforcing accountability, preventing
shirking, and so on (Box 8). But on the whole it is probably not misleading to say that the more

21 Possible examples might be a national telecommunications satellite or the maintenance of the airways.
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decentralized the decision structure in such instances, the better the infrastructure should be from
the only point of view that matters - namely, that of the local beneficiaries (and payors).

BOX 8. Enforcing Local Accountability

If decentralization is to work, those charged with providing local infrastructure and services
must be accountable both to those who pay for them and to those who benefit from them.
Unfortunately, enforcing accountability at the local level is not always easy. It requires not only clear
incentives from above (Box 5) but also the provision of adequate information to local constituents as
well as the opportunity for them to exercise some real influence or control over the service delivery
system. "Infonnal" organizations almost by definition must be structured like this or they cannot exist
(Box 3). But it can be a challenge in the political and social circumstances of many developing countries
to introduce a similar degree of responsiveness into formal governmental organizations.

A recent village-level study of the provision of primary education in India and China
emphasizes this problem, concluding that "the effective functioning of these services often depends
crucially on combining local inforrnation (e.g. on the performance of village teachers) with a control
mechanism that makes it possible to deal with observed problems" (Dreze and Saran, 1993, p.70). The
information is often available to village residents; what may be missing is any way to use it. In the
Indian village studied, popular complaints did not result in change because there was no way for the
village to control how the state-provided school functioned. This problem would, of course, be
exacerbated if different factions of village residents had different interests. In the Chinese village
studied, on the other hand, the Communist Party still had effective control and to the extent its interests
coincided with village interests, the latter could be influential. In neither case, however, was there
really a dependable basis for ensuring either meaningful local participation or, even less, local control,
whether over the operation of the village school or the decision to fix a road rather than expand water
and sewerage facilities.

Sometimes such decentralization has been considered an impossible dream in poor
countries owing to the lack of experience at local levels and the difficulty of figuring out who
the likely beneficiaries of projects are going to be, let alone making them pay for what they get.
In fact, however, in many countries it appears that even the poorest people operating informally,
within the severely limited conditions open to them, can sometimes manage to provide the local
public services that they want and are willing to pay for but that they cannot obtain from the
established (and usually much too centralized) provision system (Box 3).2 Experience thus
suggests that at least in some cases the obstacles can be overcome, at least with respect to small-
scale activities .23

I Perhaps the most detailed account of this process at work is de Soto (1989); see also Jenkins (1988) and
Ostrom, Schroeder and Wynne (1993).

23 Of course, small-scale activities may add up to be big ones: Jenkins (1988, p.20), for example, reports that
small "informal" suppliers provide 93 percent of urban mass transit facilities in Lima.
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What is needed to get the right infrastructure for the right people in these circumstances,
whether they are located in remote rural areas or metropolitan slums, is essentially to provide
mechanisms by which their wishes can become reality. Three steps seem essential in this
regard:

[1] to ensure that fiscal, financial and political accountability is both transparent and
enforced (Box 8);24

[2] to provide a mechanism (e.g. a trusted court system) for resolving any disputes
that may arise within the local service unit (or, conceivably, when there are
boundary problems, between units);25 and

[3] to provide adequate technical support (e.g. access to engineering and project
design and administration skills) to enable small units to carry out projects
efficiently.2 "

None of these tasks is easy, and, as already suggested, they become even more difficult
when there are significant benefit or cost spillovers or when the redistributional aspects of
infrastructural investment are important. Again, however, the principles of good system design
are relatively obvious, and more or less identical to those in the "small" local infrastructure case
just discussed. Basically, the idea is that while local residents should again finance - through
user charges (Box 9) or locally-borne taxes - the costs of designing, building, operating, and
maintaining facilities to the extent that they receive the benefits, regional or national
governments (as the case may be) should assume the balance of the cost - that is, "their share"
of the benefits spilling over. Locally, taxes, like transfers from the central government, are
often earmarked for investment. As Box 10 notes, however, this common practice is usually
not a good idea.

I For a more extensive discussion of accountability in general, see Paul (1991) and on fiscal accountability,
see Bird (1993). See also the interesting discussion of the need to develop formal evaluation as a means of
accountability in Wiesner (1993). Although Wiesner (1993) appears in part to see evaluation as an alternative to
decentralization as a way of improving public sector efficiency, I would see it more as a necessary complement (Box
14). Effective decentralization depends upon improved accountability, and formal reporting and evaluation systems
constitute essential components of any workable accountability system - whether to users, to local taxpayers, or to
the central government, depending upon the source of financing. In Wiesner's words (1993, p. 16) "the nature and
source of financing is the crucial determinant of efficiency" but, as he also emphasizes (p.18), a system of
independent and well-publicized assessment is required not just for accountability but also, often more importantly,
to help establish a "public" to whom to be accountable.

25 All too often, a well-founded lack of trust in formal political (and judicial) institutions is one reason why
community "self-help" organization have developed to provide local public services, including infrastructure: for
examples, see de Soto (1989) and Jenkins (1988).

26 Note that there is of course no presumption that small local agencies will themselves actually e.g. design
water systems; the point is rather that they must have access to specialized and knowledgable private (or public)
agencies that can do so for them (Box 4). In this connection, it is of course especially important to keep the process
as open and accountable as possible (see Wiesner (1993) and sources cited there).
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BOX 9. User-Financed Infrastructure

An attractive and feasible way to finance local infrastructure in some instances is through some
variant of benefit taxation. In Latia America, fot example, street improvements, water supply, and
other local public services have been financed by a system of taxation known as "valorization, " in which
the cost of the public works is allocated to affected propertes in proportion to the benefits estimated to
be conferred by the work in question. The valorization system has had varying success in different
circumstances. Studies in Colombia, where it has been most used, suggest that critical to its success
are careful planning and execution of projects, participation of beneficiaries in both planning and
managing projects, an effective collection system, and, in many instances, significant initial financing
of the valorization fund from general govermment revenues (so that works can be begun in a timely
fashion, without requiring prospective beneficiaties to put up all the funs in advance). Somewhat
similar lessons have emerged from experience with an alternative approach called "land readjustment"
in Korea, in which large land parcels are consolidated and develbped. by the local govenument and then
part of the property is returned to the original owners in proportion to their ownership, while the balance
is sold by the government at market prices in order to recoup development costs. Again, careful
planning and fairly sophisticated management are required for success,

These experiences demonstrate that local governments. can in some circumstances develop urban
infrastructure in effect by playing the role of a developer. Recently, another way in which beneficiaries
miay finance local infrastructure has been developed extensively in North America through the use of
so-called 'exactions", "lot levies", "development charges", and similar systems, under which
governments impose levies on would-be property developers in proportion to the estimated costs the
development will impose on the urban infrastucture. For example, if 100 new residences are to be
erected, and the average cost of adding them to the urban water. and sewerage system is $100, the
development charge - to be paid up front before the project is autihorized - would be $100 (or possibly
some discounted equivalent). While such schemes are far from perect, they have been increasingly
used by financially-pressed urban governments to accommodate population expansion without
deteriorating service levels.

Of course, all formal systems of "user-pay" infrastructure development can operate successfully
only in the formal sector. To the extent development takes place primarily in the informal sector -
squatter settlements and the like - less formal systems must be used if there: is to be any beneficiary-
related finance (Box 3).

Source: World Bank (1988); Slack and Bird (1991).

Such cost-splitting may be achieved in various ways - through appropriately designed
service charges to non-resident beneficiaries, individually or collectively, through matching
grants (Box 11), through borrowing, possibly at subsidized rates (Box 12), or through direct
higher-level assumption of certain costs.2 7 A common example is for the central government
to make the initial investment and to rquire the local government to fund subsequent running
costs. Experience suggests, however, that this common split is dangerous since in the absence

27 The less salient distributional concerns, the more reliance should be put on benefit as opposed to "ability"-
based financing at the national and regional levels also, but this is a secondary issue in the present context.
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.BOX l10.XEannarking: Good or Bad?:

:One ofthe Vmost pervasive features of local government finane in developing countries is the
prevalence bof eamarking. In Gujarat state injIndia, for example,i a portion of the state ientertainment
tax is earmarked for utrban local governments, and some of this portion:is in turn earmared tor
investment :in capi proects that are co-financed by the municipalities. In Lmany tLain Amercan
icountries, the S eanarking of substantial parts of intergovemme zal0 tr to localities to local
infrastucture investment has characterized:much:of the recent decenutralization: this feature isfound
in Argentina (for housing), in, Brazil, in:Colombia, in Chile, in Ecuadr,: in:Guatemala, antIin0

Venezuela. for example. Presmably motivated by the desire to prevent local governments .frhom:
"wasting" ,transfers onf expanding local payrolls, suchWearmaring has ,had the:paradoxical effect of
exacerbating local fiscal problems: in some instances. Altiough not fully effective - there is iually
some substitution of transfers for.own-source revenues - the result hastusually been to expand capital
spending:Ato some extent, while :makin.g the already. difficult: ptoblenm of funding operating and::
maintenance expenditures even more difficult.

These and many other examples of eamnarldng found throughoutthe world have relatively4little
to be said: in their. favor: they distort local preferences, exacerbate perverse- incentives Falready found in
the local finance; system (Box 5), and often connect revenue sources with expenditures in totally illogical
w ays..$ For sthese and other reasons, earmarking has often had a very badbpress, and in many instances

g deservedy so.t 50000i0:;i:: ; f0; :;0:: ;;;i:0 i:0:;: l;;g;y:

...Yet there is also "good":: earmarking. When there is a strong benefit inkbetwen the.payment
of anM earmarked taxb or fee :and ithe use of the tax to finance additioil expenidiiures, not only isAthe
source f financing eminently sensible in equity and poiiallterms, but it may also serve the important
efficienyk purose of salling local preferences. Well designed earmarked. benefit taxes are in effect
surrogate marginal: cost prices. Like such prices, lwhen set appropriately they provide needed guidane:

0to tt both: efficient utiliztonl:D0pia inetetin.: Of course, in the conditions::of mnhy :
. ad* otimalfinvestment decisons_Ofose iecbftos:f.

:developi countries, this is a counsel of perfection. Nonetheless,tiAheinterdependnce of pricingdand:
investmentux idecisions,:and the potentially important role of earmarkdng in inking arevenues d an
expe nditures deserves careful consideradon whenjit comes to finaneing localinfrastructure (Box 13).

Source: Rao (1991); Campbell (1991). ...

of involvement with the investment decision local governments are all too likely to be apathetic
with respect to operation and maintenance (Box 13). Why should they fund the maintenance of
something that all too often they did not want in the first place? - especially since, all too often,
they can count on the central government to come to the rescue again if things get bad enough.
As usual, what is needed is to face all relevant decision-makers with a sufficiently "hard" budget
constraint. Provided accountability is again transparent (and there is an accepted dispute
resolution mechanism), if the prices facing decision-makers at all levels from the individual to
the national government are "right" in this sense, the results should be as good as can be
achieved.
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BOX 11. The Virtues and Pitfalls of Matching Grants

There is a strong theoretical argument for the use of a matching grant, in which the central
government pays part of the cost of an expenditure carried out by a local government it cases in itch
some of the benefits from the local activity in question spill over to other localities. The share paid by
the central govermnent - the matching rate - should be related to the size of the spillover and may
perhaps also depend in part upon the financial position of the local government - i.e., by altering the
matching rate in accordance with local capacities one can, in principle, stimulate similar responses in
different localities. Properly-designed matching grants also have the political advantage of introducig
an element of local involvement, commitment, accountabiity, and responsibility for the aided activities.
Unfortunately, while the theory of matching grants is clear, in practice the precise macing rate
appropriate for particular expenditure programs is difficult to determine and hence invartiably atbitrary.
Although it is difficult to make this assessment, on balance it seems likely that in many cases the central
government's share is set unnecessarily high.

One reason for this conclusion is because even when there are interurisdictional spillovers, they
may largely be infranarginal and of course the appropriate subsidy (matching) rate is that wtich applies
at the margin. Another reason is that in many instances redistributional concerns, not efficiency
concerns, determine matching rates: poor localities get more assistance because they are poor, not
because (as suggested above) a higher matching rate is required to induce them to produce the socially
optimal amount of the service in question. Intergovernmental transfers may have a role. to play in
distributional policy, but it is important not to confuse their distributional and allocative tasks.

Matching grants should thus be used primarily for activities in which there is a clear and
significant interjurisdictional externality at the marginal level of service provision. Where such
externalities affect only a few localities, a more efficient approach might be direct agreetits or
arrangements among the affected local governments (Box 15).

It is of course much easier to state such dicta in general terms than to prescribe precisely
what should be done in any particular case to achieve efficient and equitable resource allocation,
let alone to work out what is likely to be administratively and politically feasible in the
circumstances of a particular investment in a particular country. In federal countries, for
instance, the scope for creative institutional design may be much more restricted with respect
to federal-state interaction than at the state-local level, particularly when states represent real
difference in values and experiences (e.g. there are linguistic differences). Even with respect
to the "simple" case of purely local infrastructure, the possibility of building on indigenous
informal organizations to provide local infrastructure in an efficient and equitable fashion may
be much greater in a traditional rural community than in a dynamically changing
metropolitan area.28

28 It is perhaps not entirely due to the terms of reference of the research project on which it is based that the
stimulating book by Ostrom, Schroeder, and Wynne (1993) deals solely with rural areas.
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BOX 12. Local Borrowing : i .. . ....

When the benefits.frominfrastructure projects are enjoyed over a perodof time, bitmay be b
fair and efficient to finance such prjects in part or whole by borwn In any case, borrowing may
often be the gonly practical way to finance large capital projects vith large an ubdesire flctuations.
in local tax rates from year to year...

In most developing countries, :however local govermnent access to c al kets islimitedi
in practice both because capital markets themselves are littledevelopedand Ubecause central goverets
are seldom: keen to allow any but very resticted access by local governments. Wben lol borrowing
is permitted, it almost invariably requires central approvalandjisheaily restricted. AS arule, localr; t
capital finance through:borrowing takes place only from government-sponsoredand financedagenciEs
such as municipal development fuids.v UAWnfoately, the record: of such agenies in: most countres is
poor.. withf many loans not being repaid aid local governments hvng few incentives to repay.

Some transitional countries it eastern and centrl oe appear to haveSgiv entheir newly-
created local governments virtuallyv unlimited authority to0borrow ifro 4commrcial banks o ofiher
sources. This is likely to provea amistake. Unrestrined local:acces to credit:in a situationmin which
financial markets are tnot ell-regt4awd andlocal govrments are Agdespeae tonexpd local economic
activity may resut in disaster. A better lteative, espite the problems menioed inthe preceding if .
paragraph, might be to develop more apprprate modalitiesforol go capit.al. igang rid t
borrowing, in thefirkst instance thro cenrally trolledsource.S bor ing, her, should
be on commercial terms::.operating reisytrutivep;Oytrough loanwfinance is.eyenless appropie
than throughmatchiing grants .(B.ox: 11.). .. ..

Source: Bitd and Wallich (1992). .. . ..... ..

Guidelines for Policy Design

The essential framework for policy design with respect to the decentralized provision of
infrastructure thus basically amounts to little more than the familar economic dictum "Get the
Prices Right." In terms perhaps more familiar in the public sector, this may be translated as
"Impose a Hard Budget Constraint", i.e. face all decision-makers at the margin with the
responsibility of raising the funds and facing their constituents with the full (incremental) cost
of the decision. The present section sets out in a little more detail some suggestions as to how
the institutional framework of the public sector may be structured to help achieve this aim.

The basic principles

To begin with, it is clear that one size will not fit all, that is, that precisely what can and
should be done in any particular case depends upon a myriad of local factors (Box 7) and cannot
be prescribed from afar. Nonetheless, the basic principles to be followed in all cases are the
same and may be summarized as follows:
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:BOX 14. Evaluation and Accountability

Accountability is the key to improved public sector performance, and information is the key....i
to accountability. The systematic collection, analysis, and reporting-of info ation that; cant be used to
verify compliance ;with goals and to assistt future decisions is thusa critical element in any
decentral zation program. Such information is essetial both to informed publicparticipaton through
the political: process! and to the monitoring of local activity by. central agencies. responsible ..for
supervising and (usually) partially financing such: activity.: Unless local publics" are made aware of
what is done, how well it is done, how much it cost,: and. who paid. fur it, no local :constituency for
effective government; can be created (Box 8). Unless centra agencies. monitor and evaluate local
performance, there can be no assurance that functions of national importance are adequately performed 
once they have been decentralized.

An important accompamnment of any decentralizationiprogram is thus an improvement in
niational evaluation capacity. Decentralization and evaluation (e.g. cost-benefit analysis) are not
substitutes; they are complements. An essential. element of the "hard budget constraint"' system needed
to induce efficient local decisions is thus adequate tcentral: enforcement capacity in the shape of credible
information-gatheing and evaluation. The "carrot" of fcenal finial. support of locl efforts: gmnst be E; :
accompanied by the "stick" of withdrawn support if performance is inadequate, which of course requires ]
both some standard of adequacy.and some way of knowinghow performance measures up. 

Two possible mechanisms:for building such evaluative capacity iuto a decentralizationprogram
may be suggested. One is to build in ."sunset" provisions into the program, i.e. to provide that (say)
the newly prominent role given to local institutions n the wate supply area will be subject t renl 
i :a anmr of years, provided they pass some kind of independent evaluation of their perifomancec..
Another is to use the likelytneed for some centrally-supported acess§ to capital markets (Box 12) not

Tonlyas a screening device to reiect:obviously flawed:projects but also:an evaluation system lto build up -
'ratings": of local capacity. ..........

Purely local projects

So far as purely local infrastructure projects are concerned, they should clearly be
financed to the extent possible on benefit lines, that is, by appropriately-designed user charges
where suitable and otherwise by local taxes, where "local taxes" are understood to be those
borne by local residents (the presumed beneficiary group).29 Provided there is a responsible
and accountable local political structure (Box 8), the results in terms of both the efficiency and
equity aspects of infrastructural decisions should be as economically and politically good as can
be hoped for. Only those projects will be built that people are willing to pay for, and when they
are built they will be adequately maintained so long as people are willing to pay for it;

29 For further discussion of the choice of local taxes, and of various varieties of user charges, see Bird (1993,
pp. 212-14). Such recommendations are of course not uncommon in the literature: but what should perhaps be
emphasized is how very seldom they have been followed in practice.
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moreover, if the correct prices are charged, the projects will be efficiently maintained and
utilized.30

Of course, this simple picture conceals many potential problems. One concerns the
distributional aspect of infrastructure. Locally-desired demands for distribution may readily be
accommodated through the siting of projects, their design, precisely how they are financed,
etc. - but only to the extent such demands are effectively articulated through the local political
structure. If that structure is captured by the better-off, as may often be the case in practice,
and if there is a national concern (articulated through the presumably more heterogeneous
national political structure) for a more redistributive delivery and/or financing system, the
national government may attempt to satisfy that concern in a number of ways - e.g. by
restricting the extent to which projects can be financed through user charges or by mandating
certain service delivery patterns. Unless the national government pays for any "excess" costs
its requirements place on local power-holders, however, the result of such interference will be
to reduce the efficiency with which the noncentralized public sector decides on and delivers
infrastructural services.

Another concern is how to ensure the transparency and accountability of local political
bodies. Local authorities should not, for example, be able to "export" any of the costs of their
decisions to persons to whom they are not politically accountable. Their access to taxes on
businesses that trade outside their jurisdiction should therefore be restricted whenever
possible.3 ' Political and administrative mechanisms for public accountability - e.g. making
the books open or setting up watchdog agencies of various sorts - need to be in place (see Box
14). Whenever possible, infrastructure projects should proceed only when there is a clear
decision by a politically responsible body as to exactly how their construction and maintenance
are to be financed. Where the projects are big enough, this requirement may call, for example,
for a special voting or other approval procedure.

Finally, anyone contemplating letting small (or even large) subnational agencies make
their own investment decisions in the circumstances of most developing countries must also be
prepared to invest substantial resources in "backstopping" such agencies by giving them adequate
access to e.g. technical skill in designing, financing, and managing the construction and
operation of infrastructure (Box 4). There is no need for such aid to be provided by a specific
central ofrregional agency, of course: local bodies can and should be encouraged to contract
such assistance privately, to hire it from other, more experienced public sector agencies, or, if
it is appropriate, to contract with a central or regional agency experienced in the particular field
(Box 7). But they should be required to prepare projects in a professional manner, to report on

3 For examples of the links stressed in the text, see Brent (1993) and Box 13.

31 This common recommendation, like most suggestions for increased transparency, is more honoured in the
breach than the observance: all the incentives for politicians, both local and national, are to conceal what is going
on. Too often, obscurity, not transparency, is the key to political success.



44

their execution and operation in a transparent fashion (Box 14), and to bear the consequences
(political and economic) of any mistakes they make in these respects.

It may of course be easier to enforce some of these requirements when some of the
financing comes directly from a superior level of government - see below - but in general what
seems required for success in this approach to decentralizing local physical infrastructure is to
create four pieces of institutional infrastructure:

[1] A local finance law that provides access to local (not non-local) revenues in
sufficient quantity and that also requires regular and uniform financial reporting
both to the local citizens and to independent auditing and evaluation authorities
(Box 14);

[2] A political structure that provides for adequate local financial and political
accountability;

[3] Adequate institutional infrastructure to support and develop the capacity of
localities to operate in the environment sketched above.

[4] Acceptance at the national (and international financial institution) level that what
local governments (or other local actors) choose to do with their own funds is
their own lookout: there should be no "Father" who either knows best or rescues
Junior from the consequences of his (or her) own mistakes.

While it is unlikely that any country in the world today fully satisfies these conditions,
if the general line of argument made here is accepted, it is these matters - building institutional
capacity to support and operate responsive and responsible local governments, establishing
adequate "rules of the game" for local finances, and ensuring that the desired degrees of local
participation in local political institutions and of the political responsibility of those institutions
are achieved - that require attention if political, administrative, and fiscal decentralization is to
produce better and more sustainable decisions with respect to infrastructure.

"Super-local" projects

Even if all of the above conditions are satisfied, when the benefits of infrastructural
investment spill over local boundaries, decentralized decision-making can produce the "right"
results in the absence of intervention from above only in very special circumstances. If, for
example, only two or three contiguous jurisdictions are involved, particularly if there is some
reciprocity of benefit or cost flows, voluntary agreements may approximate to the efficient
result (Box 15).32 When more jurisdictions, or less clearcut reciprocal gains, are involved,

32 As Box 15 suggests, voluntary agreements may also be used to subdivide local governments into relevant
benefit areas.



45

however, the costs of reaching an acceptable agreement may often to outweigh the benefits from
doing so. The traditional solution to this problem is to call in a "higher" level of government.
But how can one obtain the benefits of doing so (i.e., taking externalities into account) without
incurring the costs (i.e., imposing undesired uninformities)? The answer is, broadly, that an
optimal result may, at least in principle, be achieved by designing an appropriate system of
national (or regional) matching grants (Box 11) and, within this framework, allowing the non-
central authorities to make the decisions.3 3

BOX 15. Local Government "Clubs"

Countries establish local governments in the way they do for many reasons - political,
historical, geographic, and so on. The boundaries of the local governments thus created seldom coincide
neatly with the benefit areas of the activities of local governments. One way to deal with interlocality
benefit spillovers is through the use of matching grants (Box 11). Another is through the creation of
"clubs' or associations of affected municipalities. Such associations may be voluntary or they may be
orchestrated and induced by special financial assistance from higher levels of government. (Such
assistance may be warranted, for example, to achieve economies of scale.) Two-tier local govermments
exist in nany countries, with the higher tier being responsible for such services in whole or in part.
But even when such formal levels do not exist, lower level localities should often be encouraged to work
together when they have shared interests.

In addition to such "super-local clubs" there is also often an important role to be played by
"sub-local clubs" such as conmmunity associations (Box 3). When local residents have a cotmmon interest
in the provision of a particular service that is different from the interests of members of the wider
community, they should, as a rule, be encouraged and facilitated in working out a solution to their
comnmon problem. The economic advantages of such comrmunity solutions are often obvious, as is the
general desirability of the increased local participation in the political process that results. Of course,
the interests of the fbrmal local government structure in building up patential rivals is often rather
muted. Nonetheless, whether local public services are provided by nonprofit community associations
or by private development (as is increasingly the case in the US, fbr example, where some 150,000
"residential community associations" now operate), the need for such "sublocal" activities seems obvious
both in isolated rural areas and in heterogeneous metropolitan areas - although their potential for
politically fragmentation in the latter carries with it obvious risks for the development of adequate
municipality-wide services.

Source: Dilger (1993).

Once again, the first requirement for successfully carrying out jurisdiction-specific
investments with extrajurisdictional spillovers is to ensure that to the extent local benefits are
reaped, local beneficiaries pay for them, whether through user charges or current or future local

3 Of course, if the central government really wants something done (even something with purely local effects)
it may either do it itself or, if it makes sense to delegate operational responsibility, it may pay the entire cost either
directly or through a cost-reimbursement grant.
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taxes. Applying the same principle to those benefits that spill over, wherever possible users
(individuals or communities as the case may be) should pay for what they get, barring some
overriding distributional reason - to be covered from general national revenues - as to why they
should be relieved of this burden. Where this is not possible, or it would not be efficient to do
so - for example, because of problems in identifying and collecting from beneficiaries - the
"nonlocal" portion of the project could be financed by matching grants.

To be effective "incentive-revealing mechanisms" such grants (loans) should be designed
and administered in accordance with the following principles:

[1] Recipients should be required to prepare adequate plans with respect to (a) the
design of the project; (b) its subsequent operation and maintenance; and (c) its
financing (including, where appropriate, pricing policy).

[2] Assuming that the qualified projects eligible exceed the available financing,
priorities should be assigned in accordance with the assessment by the financing
authority (which is of course responsible to its own taxpayers for the use made
of their money) of the need for the project and of the capacity of the recipient to
execute and finance it.34

[3] Information asymmetry works both ways: the central government does not know
what to do, the local government does not know how to do it. The granting
authority (or other appropriate agency) should stand ready to provide such
technical assistance as may be needed in developing investment plans, arranging
financing plans, managing construction, and maintaining the facility once
constructed. It may also assist localities in assessing their future infrastructure
needs e.g. by helping survey the condition of existing infrastructure.

[4] In the absence of shared goals, the granting authority should also monitor and
evaluate the progress of projects, requiring progress reports, perhaps making field
inspections, and conducting periodic evaluations of outcomes in order to improve
its procedures, assist applicants, and better assess their capacity to carry out their
promises and the extent to which they are carried out (Box 14). A credible
enforcement mechanism is needed to ensure that the contract explicit (or implicit)
in a matching grant is carried out.

The similarity of some of these requirements to the sort of institutional support noted earlier to
be essential for successful decentralization of purely local infrastructure investment decisions is,

34 Both need and capacity should be taken into account: for further discussion of the design of matching (and
other) transfers: see Bird and Wallich (1992).
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of course, not a coincidence.35 The costs of monitoring intergovernmental transactions is not
small and must be explicitly taken into account in designing and implementing decentralization
policies.

The principles just stated apply to all intergovernmental financial assistance for specific
investment projects. What they do not and cannot indicate is just how much assistance should
be provided to whom for what. To make such principles operational in any particular country,
a good deal of work would have to be done e.g. to identify as best as possible the proportion
of the cost of particular projects that should be borne by other than local residents. In addition,
since both the willingness (price-elasticity) and the ability (income-elasticity) of different
communities to contribute the locally-financed proportion will vary with the nature of the project
and the wealth and interests of the community, an "equalization" component may be needed even
in a strictly project-oriented matching grant program, thus further complicating the design of
such programs. 36

Conclusion

It is difficult to draw very sharp conclusions from the rather diffuse exposition of principles and
examples relating infrastructure and decentralization that has been presented in this paper. On
the whole, however, the moral of the story this paper tries to tell may perhaps be summed up
in a few short propositions, as follows:

[1] In all countries, some critical infrastructure is provided through a decentralized
political structure. Moreover, current trends in many countries make it likely that
this will be even more true in the future. It is therefore important to understand
the relation between infrastructure and decentralization.

[2] The first thing to be understood about this relation is that decentralization,
however defined, in and of itself has no necessary implications for good or evil
so far as infrastructure is concerned: its effects depend upon the incentives facing
the various decision-makers in the decentralized structure.

3 At this point - or sooner - some might say: if all this effort will be needed to make decentralization work,
why bother? Why not simply create a single national agency to, say, provide water or power, staff it with
competent technicians, allow it to set its prices properly (providing from budgetary revenues any socially-required
shortfall), and let it do the job? Not only will the danger of political interference and technical and financial
mismanagement be reduced by this approach, but it is obviously much easier for an agency like the World Bank
to deal with a single professional institution than with lOOs or lOOOs of less-qualified local agencies. This line of
thought is tempting - but it is also of course precisely the slippery path of overcentralized, unresponsive decision-
making from which so many countries are trying, however imperfectly, to redeem themselves by various forms of
decentralization. For a detailed evaluation and critique of the "professional" approach to infrastructure provision
and the ensuing ills of "functional fragmentation," see Bird (1980), pp. 28-32.

3 See Feldstein (1975) and Bird and Wallich (1992).
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[3] The key to ensuring that these incentives are conducive to "good" decisions with
respect to the design, siting, timing, finance, pricing, operation, maintenance, and
utilization of infrastructure is to ensure that to the greatest extent possible those
who make the decisions bear the financial (and political) consequences.

[4] Politically, what this means is that political leaders at all levels should be
responsive and responsible to their constituents, and that those constituents are
fully informed about the consequences of their (and their leaders') decisions.
Making politicians bear the consequences of their own mistakes is as close as one
can get to a "hard' political budget constraint.3"

[5] Economically, what is required is to make it difficult for local residents to shift
costs to nonresidents who do not receive benefits and to make local decision-
makers fully responsible to their citizens for the use they make of revenues
collected from them (through local taxes), to users of infrastructure, local or
otherwise for the use made of the revenues they contribute (through user charges
of various sorts), and to taxpayers in general for the use made of any transfers
(or subsidized loans) they receive.

[6] Administratively, what such a system requires is a clear set of 'framework" laws
(on local budgeting, financial reporting, taxation, contracting, dispute settlement,
rules to be followed in designing user charges, etc.), as well as adequate
institutional support for localities to operate in this environment.

It is of course much easier to lay down such general prescriptions than to satisfy them
in the very diverse situations found in the real world. Nonetheless, to the extent that these
conditions are not met, the perverse incentives that too often already exist owing to the structure
and finance of the public sector in many countries seem all too likely to be exacerbated by the
current tendency to decentralize more and more decisions in the public sector. Decentralization
- or, perhaps better, the realization that the optimal decision-making structure in the public
sector is almost certainly polycentric (non-centralized) in nature - may in principle yield a more
efficient and equitable pattern of infrastructure investment and use than the overcentralized and
unresponsive public sector found in many developing countries. But it will do so in practice
only if it is properly implemented, along the lines sketched here.

3 For further discussion, see Israel (1987) and Wiesner (1993).
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Chapter 3

Regulating Infrastructure:
Perspectives on Decentralization

Warrick Smith and Ben Shin

The last decade has seen a fundamental shift in the role of government in the provision
of infrastructure. Governments around the world are retreating from the role of owner and
operator of infrastructure services and placing greater emphasis on their new role as regulator
of services provided by private firms. This shift has led to greater interest in the quest for
improved regulation of infrastructure industries, including the use of independent regulatory
agencies. While early attention focused on regulatory issues at the national level of
government, the privatization wave is increasingly engulfing sub-national levels of government,
including states or provinces in federal systems, administrative departments or regions in
unitary systems, and municipalities in both.

Regulating Infrastructure: Key Tasks and Challenges

Regulation affects most aspects of life in modem economies and has many economic,
social, and political objectives. This chapter focuses on regulating infrastructure -
predominantly power, gas, water, telecommunications, and transport - where regulation seeks
to avoid the potential inefficiency and other ills arising from the natural monopoly
characteristics of many of these industries.38 The central - and most controversial - regulatory
task is controlling prices or profits in monopolistic markets. Other important regulatory tasks
are defining and enforcing compliance with concessions or similar arrangements, including
adherence to service quality, investment levels, and technical standards. Environmental and
antitrust regulations affecting these industries may also require definition and enforcement.

Designing and implementing regulatory arrangements for these sectors pose a number
of challenges for policymakers.39 On the one hand, regulated firms have incentives to
manipulate the regulatory process to increase their profits and are assisted in doing so by the
inevitable information asymmetry between firms and regulators. On the other hand, setting
prices for most infrastructure services has political dimension, and governments face strong
political pressure to use regulation to keep prices below the long-run costs of supply. Potential
investors in infrastructure activities are aware of this risk and of the vulnerability of their usually
large and highly-specific investments once they have been made. A government's ability to

38 An activity can be characterized as naturally monopolistic if a single supplier can meet all market
demand at least cost. It is not recognized that many infrastructure activities, including power generation,
gas production, and cellular and long-distance telephony, do not exhibit this feature, and a growing
number of countries are introducing competition in these activities.

39 See Smith & Klein, (1994).
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credibly commit to regulatory policies will provide investors with assurance of a fair return on
their investment. This condition is necessary for attracting initial investment (at a reasonable
cost) and encouraging the efficient operation of that investment once it has been made.

In order to commit to their regulatory undertakings, governments establish a regulatory
framework that limits discretion over regulatory rules and authorizes an agency with requisite
expertise and independence. An exercise that linited discretion maintaining independence in
this context includes preventing the regulatory decisionmaking process from being "captured"
by short-term political interests, the regulated industry, or other special interest groups.40

The most appropriate means of implementing this strategy will vary from jurisdiction to
jurisdiction. In jurisdictions with stable political and legal institutions and an established
reputation for treating private firms fairly, perceptions of lower regulatory risk may reduce
investors' demands for safeguards against the misuse of regulatory discretion. More flexible
rules will, in turn, allow regulators to pursue efficiency goals and adapt regulation to changing
economic and technological conditions more easily.

In other jurisdictions with less conducive conditions - which include the overwhelning
majority of developing and reforming countries - the tradeoffs can be stark; investors respond
to increased risks by insisting on greater safeguards or demanding higher returns on capital.
The less comfort safeguards provide, the higher is the risk premium required to attract
investment. Another tradeoff also arises: the lower is the confidence in the regulator's
independence, the greater is the emphasis on specific, rigid rules and hence the constraints on
using regulation to pursue efficiency goals.

Assigning Regulators Responsibilities

The basic challenges and tradeoffs involved in infrastructure regulation are
inescapable, regardless of whether regulation is a national, regional, or municipal
responsibility. But, several variables will influence the appropriateness of different
allocations of responsibilities.

Arguments for decentralizing regulatory responsibility

Four main arguments can be made for assigning regulatory responsibility for
infrastructure to lower tiers of government:

* It enables regulatory objectives and approaches to be shaped by local
conditions and preferences.

It can help to in ameliorate the information asymmetry between regulators and
firms by bringing the regulatory authority closer to affected firms.

40 For a useful discussion of the theory of regulatory capture and its implications for the design of
regulatory policies, see Neven, Nuttall and Seabright, (1993).
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* It can improve the responsiveness and accountability of the regulator by
bringing the regulatory authority closer to users.

* It can foster experimentation with innovative approaches to regulatory
problems.

The last argument is sometimes characterized as a benefit of "regulatory competition."
According to this view, govemments compete against each other to attract mobile factors of
production - including workers and private investment in infrastructure - through their
regulatory regimes. This competition creates incentives for governments to improve the
quality of their regulation and to emulate the approaches of successful govemments.4 '

Possible weaknesses in decentralized approaches

Arguments of the kind outlined above are often considered sufficient to support a
strong presumption in favor of decentralizing regulatory responsibilities. Depending on
the industry, jurisdictional subunits, and regulatory issue in question, however,
decentralized approaches may have weaknesses.

Spillover Effects. Decentralized regulators have weak incentives to take account of
spillover effects on other jurisdictions. This spillover may result in insufficient production of a
good or service that generates positive extemalities or excessive production of a good or
service that generates negative extemalities. A classic example of the second is inadequate
environmental regulation of water systems that affect downstream users.

In principle, affected jurisdictions can negotiate coordinated responses to these
problems without transferring regulatory responsibility to a higher tier of government; some
countries have established special mechanisms to facilitate approaches of this kind. In practice,
however, such negotiations tend to laborious, and incentives to comply with the resultant
agreement may be weak.42 In these circumstances some centralization of regulatory authority
may be desirable. Many constitutions in federal systems, such as those in Argentina, Australia,
Canada, and the United States, address these problems by assigning responsibility for interstate
activities to the national government. But it often remains contentious as to what degree of
interstate impact is required to invoke federal jurisdiction.

Interjurisdictional trade. While not strictly spillovers, a number of regulatory issues
may directly affect inter-jurisdictional trade. In some cases efficient interjurisdictional trade
may require harmonization of key technical standards. For example, adoption of different

41 The notion of competing governments and jurisdictions was introduced by Tiebout (1956) and has
been a popular idea ever since. For strong proponents of this view see Siebert and Koop, (1993);
Easterbrook, (1983). For a critical view of the application of this theory to the regulation of different
utility sectors within one tier of government see Helm, (1994).

42 See Neven, Nuttall, and Seabright, (1993).
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railway gauges between jurisdictions can impose practical restrictions on interstate rail
transport, as can some technical standards affecting water, electricity, telecommunications, and
gas. Similarly, regulatory policies that create subsidies for local producers or maintain local
monopolies may distort or restrict interjurisdictional trade. For these reasons interstate trade in
sectors such as electricity, gas, rail, and telecommunications is typically regulated at the
national level, including the terms and conditions of access to relevant network facilities.

Economies of scale. Many infrastructure activities require large capital investments
and exhibit significant scale economies. Some decentralized jurisdictions may be smaller than
the minimum efficient size for particular activities. For example, it may not be efficient for
small jurisdictional units to procure and regulate their own power systems, and some municipal
water systems may be too small to attract private investors. In these cases several jurisdictions
must collaborate, which may increase costs and weaken the credibility and effectiveness of the
regulatory regime.

Some of the potential difficulties in this area are illustrated by the attempt to grant a
private concession for a water system in Caracas. Twenty-three municipalities had to
cooperate to form a concession area of sufficient size to attract private investment. The
difficulty of establishing a credible regulatory framework under these circumstances was one of
the reasons that no responsive bids were received.43

Destructive competition. It is sometimes suggested that regulatory competition
between decentralized jurisdictions might be destructive. One concern is that strong
bargaining pressure from multinational investors coupled with limited labor mobility may
lead subnational jurisdictions to bid up subsidies or regulated rates of return or bid down
taxes or other obligations to attract investors. Evidence on this issue is mixed, but
concerns of this kind may contribute to pressures for jurisdictions to adopt coordinated
approacheS.44

Constrained regulatory capacity. Regulation of infrastructure industries is a
complex and demanding task. Depending on the detail of the regulatory regime, staff with
specialized economic, financial, and legal skills may be required. Moreover, if the regulatory
entity is independent, decisionmakers must be able to resist improper inducements or pressures
from regulated firms, political authorities, and other interest groups.

Such resources are scarce in many developing and reforming economies and often have
a high opportunity cost. Further, the resource pool typically becomes much shallower as one
progresses to lower tiers of government, while closer proximity to firms and to consumers may
increase the risk of capture. The special challenges this may pose for establishing and
maintaining effective regulatory arrangements at decentralized tiers of government is
considered in the last section of this paper.

43 See Triche, Mejia and Idelovitch, (1993).
44 Siebert and Koop, (1993), evaluates the findings of empirical studies on the impact of

interJurisdictional tax competition.



56

Striking a Balance

The optimal balance between national, state, and municipal regulation depends on
the characteristics of the industry, jurisdictional units, and the regulatory issue in question.
It also depends on the broader legal and political environment. Regulatory responsibilities
are sometimes assigned in constitutions or other political compacts, and so may not be
very flexible in the near tern. Nevertheless, some of the main mechanisms that can be
employed to manage policy tradeoffs should be examined.

Divisionofpolicydeterminationandimplementation. In the simplest model,
regulatory policy is set and implemented by one tier of government. In practice, however, it is
quite common to find regulatory policy set one tier of government and implemented a lower
tier. The degree of discretion conferred to lower tiers can vary considerably.

At one extreme, policy administration is delegated to a subordinate entity that has little
independent discretion. For example, national antitrust policy in countries such as Australia
and Canada is administered in part by regional offices of national regulatory agencies; they
operate according to identical rules and policies and are expected to adopt a consistent national
approach. This limited form of decentralization may still improve responsiveness to consumers
and help to ameliorate information asymmetries between regulators. At the other extreme,
broad regulatory goals and objectives may be determined at the national level but
implementation details left largely to the discretion of lower tiers of government. One example
is product standards in the European Union: member states often have substantial discretion
over how to achieve the minimal requirements specified by European Union directives.45

Between the two extremes national governments may delegate certain responsibilities
to subnational governments, but do so subject to certain conditions intended to achieve some
national consistency or regulatory policy may be set at the national level, but they allow
national jurisdictions to create exemptions. For instance, federal antitrust laws in the Australia,
Canada, and U.S. permits states to create limited exemptions in accordance with local policy
preferences.46

Division of different regulatory tasks. In the simplest model all questions of
regulatory policy concerning a particular industry are set by a single tier of government. In
practice, however, different aspects of one industry may be regulated by different tiers. Id
Canada, for example, primary responsibility for regulating of water utilities falls on municipal
authorities. Environmental regulation is largely the responsibility of the provinces, and antitrust
regulation is enforced at the federal level. Similarly, electric utilities in Germany are subject to
economic regulation by municipalities (granting of concessions), Landers (rates), and the
federal government (antitrust laws). In many countries a single firm may be subject to

41 See Gatsios and Seabright, (1989).
46 See Government of Australia, (1993).
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environmental regulation at the municipal, state, and federal levels. Approaches of this kind
place a premium on mechanisms to coordinate regulatory requirements.47

Formal responsibilities and induced or cooperative approaches. In the simplest
model regulatory responsibilities for particular activities and objectives are clearly assigned
among tiers of government by a constitution or some other political compact In practice,
however, constitutions and other arrangements are subject to differing interpretations and
applications over time. No less important, the assignment of regulatory responsibility is often
blurred by induced or cooperative approaches between jurisdictions. In many cases national
governments induce subnational authorities to pursue national goals or policies with funding
arrangements. In the area of the roads, for example, the Australian and the U. S. federal
governments have a long history of using conditions imposed on federal road funding to
influence decisions on planning and regulatory policy.

As noted above, subnational authorities may also work together to establish common
regulatory approaches to address shared problems, even without inducement from federal
authorities. In some cases, special intergovernmental forums have been established to facilitate
cooperative arrangements of this kdnd.. For example, in Australia the Council of the Australian
Government consists of the heads of the federal state, and territory governments. It meets
approximately twice a year with an agenda advanced by working groups of officials. A number
of other formal and informal intergovernment groups also handle policy coordination on
specific issues. The European Union is more advanced model of the same approach, where
national sovereignty is pooled according to a formal treaty with an elaborate institutional
apparatus to facilitate joint decisionmaking.48

Confronting Constrained Regulatory Capacity

Most of the policy considerations relevant to assigning regulatory responsibilities
among tiers of government are identical across countries, developed and developing alike.
But, constrained regulatory capacity is especially important in many developing and
reforming countries. The principal concern is the relative scarcity (and high opportunity
costs) of qualified regulatory personnel at decentralized tiers of government, and this
concern is exacerbated by the greater risk of regulatory capture flowing from closer
proximity to consumers (voters) and firms. These concerns affect the optimal design of
regulatory arrangements and the development of strategies to strengthen the regulatory
capacity of decentralized regulators.

Designing of regulatory arrangements

As noted earlier, the main strategy for handling the contracting problems
associated with infrastructure regulation is to circumscribe the discretion contained in
regulatory rules and to allow an entity with the requisite expertise and independence to
exercise residual discretion. The scarcity of skilled regulatory personnel and greater

47 For a criticism of existing arrangements in the U.S., see Phillips, (1993).
48 See Keohane and Hoffmann, (1991).



58

exposure to industry and consumer pressures must be taken into account in designing
relevant regulatory arrangements.

Discretion and independence. In this environment potential investors are likely to
prefer detailed regulatory rules and standards to more discretionary approaches. To the extent
that discretion is tolerated - it is virtually impossible to remove all discretion - a premium will
be placed on measures that safeguard the independence of the regulator. Measures may range
from procedures affecting the appointment process and security of tenure to procedures
ensuring transparent decisionmaking and the review of decisions. To the extent that these
conditions are not met, investors will demand higher rates of return to offset the regulatory
risks they perceive.

Sectoral breadth of jurisdiction Entities regulating infrastructure can be organized
according to the sectoral breadth of their jurisdiction.

* Sector-specific. Separate agencies are responsible for telecommunications, gas, water,
electricity, rail, and so on. Examples of this approach include the United Kingdom and
national level regulators in Argentina.

* Mulfisectoral. A single regulatory agency is responsible for all or most infrastructure
sectors. Examples include the states in the United States and several provinces in
Canada, the states in Australia, and new national-level arrangements being
implemented in Jamaica and Bolivia.

* Clustered sectors. Separate agencies are responsible for clusters of related sectors. An
energy regulator for electricity and gas. A transport regulator for rail, roads, and air.
A communications regulator for telecommunications, post, and broadcasting.
Clustered regulators are being established in Russia and have been advocated for the
United Kingdom.49 Countries first use clustered regulators for energy utilities include
Colombia, Hungary, and the national regulator in the United States.

Establishing regulatory agencies on a multisectoral basis offer a number of advantages
over sector-specific agencies, particularly in countries with limited regulatory capacity and
experience. These advantages are even more important when subnational regulators are
involved. The y include:

. Opportunities to share regulatory resources - for example, financial analysts,
economists, and lawyers can work across sectors, and administrative personnel can be
shared.

* Greater resistance to industry capture - the agency's broader constituency weakens the
influence of any one industry.

49 See Helm, (1994).
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* Greater resistance to improper political interference - the broader constituency and
higher political profile increase the stakes of inappropriate political intervention.

* Application of consistent approaches - this can contribute to greater predictability (and
hence reduced risk) for investors while reducing the risk of product market distortions
arising from "regulatory arbitrage" (a possibility when inconsistent regulatory
approaches are taken for substitute services, such as gas and electricity or road,
rail, and air transport). 50

* Easy translation of Lessons and experience gained in one sector to other sectors.

Three broad strategies can be adopted to set up multisectoral regulatory framework.
First, a multisectoral framework can be established at the outset, with each sector brought
within the regime at the time of or before privatization. This model is being adopted in Bolivia.
Second, if a sector-specific regulatory agency already exists, new sectors may be brought
within its jurisdiction rather than creating additional entities. The feasibility of this approach
will depend on how easily the structure and operation of the initial institution can be modified
to meet a broader mandate. Third, regulators can be established on a sector-specific basis but
consolidated over time through mergers. This happened in many states in the U.S. and
pressure is mounting to merge sector-specific regulators in the United Kingdom. But this
strategy has a number of weaknesses, including the likelihood that existing entities resist
merger or that benefits will not flow immediately. Visible benefits are particularly important in
the early phases of a new regulatory system.

One of the main challenges in establishing multisectoral agencies is to ensure that
specialized knowledge or understanding of particular industries is not unduly sacrificed. This
challenge can be addressed by ensuring that internal organizational arrangements foster the
development of industry-specific expertise, for example, by establishing strong sector-specific
departments. This approach has been adopted by many state-level regulators in the U. S. and is
being emulated in Bolivia.

Functional breadth of jurisdiction. The question may arise whether the body responsible
for economic regulation of an industry should also have responsibility for safety, environmental,
and other regulation. While international experience is mixed, two general principles are
widely accepted: where regulatory capacity is limited, a smaller number of regulatory agencies
is preferred; and where several regulators are involved, the respective jurisdiction of each
should be defined as precisely as possible to reduce uncertainty, duplication, or conflict.
Moreover, where two or more regulators are responsible for closely related aspects of the same
industry - such as water quality standards set by an environmental regulator and water rates set
by an economic regulator - close coordination will be required to ensure effective regulation.

Minimization of regulatory demands. If regulatory capacity is limited, this
limitation must be accounted for in designing all aspects of the regulatory system.

50 See Helm, (1994).
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Regulatory discretion can be limited and residual discretion can be tempered by clearly
articulated rules. Administrative procedures intending to make regulatory decisiomnaking
transparent should avoid excessive legalism, a criticism often leveled at regulatory
processes in the U.S.. The burden of supervising compliance with rules can be reduced by
ensuring that penalties are clearly defined and set at a level that will provide appropriate
incentives for firms. Consumers may also help to monitor industry by giving them
incentives to report noncompliance. For example, in addition to fines, consumers may
receive rebates if a firm has failed to meet clearly defined performance obligations. The
New Zealand and the U.K. are adopting such strategies in the telecommunications sector.

Contracting out of regulatory tasks. Another way to reduce demands on
regulators is to allow them to contract out particular tasks. For example, some of the
analytical work associated with price regulation could be contracted out to consultants,
and external arbitrators could be used to settle certain types of regulatory disputes. In
each case it will be important to ensure that the proposed arrangements do not raise new
concerns over regulatory capture or otherwise weaken the legitimacy of regulatory
decisionmaking.

Strengthening Regulatory Capacity

Even where regulatory arrangements have been designed to reduce regulatory
demands, nascent regulators will typically require assistance in a number of areas,
including training in specific regulatory functions. In many cases this type of assistance
will exhibit significant scale economies, as training programs and other materials may be
shared by several decentralized regulators. A number of strategies exist for delivering
such assistance.

Assistance through national-level agencies. A national policy favoring
decentralization of regulatory responsibility may be complemented by technical assistance
channeled through a national-level agency. For example, such an agency could organize
training programs for regulators, provide model contracts for concessions, or provide
technical advice on specific regulatory problems. It may also act as a focal point for the
disseminating lessons of experience among subnational regulators.

Mutual assistance through a regulatory association. An alternative or
complementary strategy is to establish an association of regulators. Subnational (and
national) regulators can interact in this forum and share lessons of experience. The
association may reinforce professional norms (and hence reduce vulnerability to improper
influences) while providing a group of peers to respond to charges of improper political
interference. It could also provide a framework for jointly developing training programs and
(possibly) funding of research on common regulatory problems. The National Association of
Regulatory Utility Commissioners in the U.S. is a possible model.

Twinning arrangements. A third vehicle for supporting nascent regulators is
establishing "twinning" relationships between subnational regulators and more experienced
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regulators, whether from foreign or national jurisdictions. Arrangements of this kind can
provide a source of ongoing institutional support, exchange and training opportunities, and
technical advice. Many U.S. and other OECD regulators have experience with these
relationships with regulators in reforming and developing economies.

Conclusions

Selecting the most appropriate assignment of regulatory responsibility for
infrastructure among tiers of government calls for complex policy judgments, often made
in sensitive political environments. This choice requires careful consideration of the
particular industry, jurisdictional subunits, and regulatory issues involved.

While most policy considerations are identical across countries, constrained
regulatory capacity is of special concern in developing and reforming countries. This
constraint must be considered in any decentralization strategy. Failure to do so may make
the promised benefits of decentralization illusory.
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Chapter 4

Does Decentralization Increase
Public Infrastructure Expenditure?51

Antonio Estache and Sarbajit Sinha

When the benefits of an infrastructure service are mostly local and there is little
scope for economies of scale, as in solid waste management, urban transit, water supply,
and roads maintenance, it is commonly argued that decentralization is the most effective
way to deliver service. These categories of expenditure are already decentralized in so
many countries and are increasingly being decentralized in so many others.

There are many other infrastructure services, such as power and
telecommunications, for which most expenditures are still mainly the responsibility of the
central government. But this is changing rapidly as the responsibility for some of these
activities is increasingly being transferred to or shared with subnational governments. The
increased opportunity to decentralize infrastructure is the result of recent technological
innovations that reduce the need for services to be provided by monopolistic utilities.5 2 In
the power sector, generation and distribution can now be handled competitively by
decentralized units.5 3 Similarly, even if parts of local telephony remain natural
monopolies, other portions will be exposed to competition from wireless telephony and
rival wireline systems.54

How have increases in decentralization in infrastructure affected expenditure levels
in infrastructure? The outcome reflects the net impact of opposing effects. Expenditure
will increase if, collectively, subnational governments rank infrastructure as a higher
priority than did the federal government, if they are less effective at delivering services, or
if they give up the benefits of economies of scale in order to obtain more autonomy. It
will decrease if decentralization results in a lower ranking of infrastructure or if it results in
increased cost-effectiveness for most projects.

5' The chapter has benefited from comments by Richard Bird, Mathias Dewatripont, Greg Ingram,
Peter Lanjouw, Kant Pritchett, Gerard Roland and Joachim von Amsberg.

The paper has benefited from comments by Richard Bird, Mathias Dewatripont, Greg Ingram,
Peter Lanjouw, Lant Pritchett, Gerard Roland and Joachim von Amsberg. Any mistakes are of course our
sole responsibility. Moreover, the discussion does not reflect the views of the World Bank, its Executive
Board of Directors, or its member countries.

52 At the local level, monopolies will remain, but their monopoly power will be reduced by the
introduction of yardstick competition between local monopolies.

53 See Besant-Jones (1993) or Humplick (1992).

54 See Baumol and Sidak (1993).
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The paper estimates econometrically the net impact of decentralization on total and
subnational infrastructure expenditure in two country samples: one including ten
industrialized countries, and the other ten developing countries." The two samples are
separated because infrastructure expenditure in the developing countries is likely to
increase faster since their coverage ratios are still lagging significantly behind those found
in industrialized countries and in many cases the private sector is unlikely to pitch in.56

The analysis focuses on expenditure level and ignores the sources of changes in
these levels.5' Thus no conclusions can be made about the impact of decentralization on
the efficiency of expenditures. However, because the level of infrastructure expenditure is
also related to other factors, including some over which policymakers have leverage, such
as grants and matching revenue and expenditure assignment, the analysis has direct policy
relevance. More specifically, the paper identifies the relative importance of these factors
and shows how they can complement or offset the direct effect of decentralization of
expenditure and revenue responsibilities.

Checking Facts: What is the Data and What Does It Say?

Organization for Economic Cooperation and Development (OECD) countries have
good databases on decentralization in infrastructure. Developing countries, where most
decentralization efforts are now taking place, do not. To obtain a comparable measure of
the extent of decentralization in infrastructure for a multiple country sample, the
International Monetary Fund (IMF) government statistics provide the only source of data.
This database covers public expenditures in power, transport, and communications for
both central and subnational government levels, but it has limitations. The most important
limitation is the omission of many autonomous parastatals. Hence, the expenditure levels
reported are lower bounds. This is important because in many countries, some of the
infrastructure services discussed here (power and telecoms) are provided by public
enterprises. Some of these parastatal expenditures are included in the IMF data since the
government finance statistics include transfers by government departments to these public
enterprises when they fail to address financial autonomy. In sum, if the IMF series are not
an exact measure of the actual level of expenditure in the sector, they provide a reasonable
proxy of the evolution of expenditure behavior. A second problem is the grouping of
different subsectors. For instance, transport and communications each represent a single
expenditure category with different degrees of involvement of the public sector, yet they

55 For a recent discussion of infrastructure decentralization, see Bird (1994).

56 See chapter I in World Development Report 1994.

57 A companion paper by Estache and Humplick (1994) assesses the efficiency gains and losses due
to decentralization.
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are compiled together. A final problem is that this database does not separate capital and
recurrent expenditures. This prevents a comparison of the differential role of these two
categories of expenditure.

Table 1. Evolution of Decentralization in Developing and Industrialized Countries (Percent)

Developing countries Industrialized countries

1975-84 1985-92 1975-84 1985-92

Share of subnational
expenditure in total public 19 18 38 36
expenditure

Share of subnational nongrant
revenue in total nongrant 13 12 31 29
revenue

Share of subnational revenue 20 17 39 37
in total revenue

Ratio of subnational nongrant
revenue to subnational 49 60 65 67
expenditure l

Ratio of subnational revenue
to subnational expenditure 96 94 97 98

Share of infrastructure
expenditure in total 8 8 7 6
expenditure l

Share of infrastructure
expenditure in total 9 9 9 7
subnational expenditure l

Share of subnational
expenditure in total 35 27 48 49
infrastructure expenditure l

In spite of these limitations, the IMF source has the significant advantage of
allowing a comparison of subnational infrastructure expenditure for a sample of
industrialized and developing countries (listed in the Appendix).58 The sample size is

58 Oates (1989), Dillinger (1994), and Easterly (1993) address some of the issues raised by the IMF
statistics. The main impact of these omissions is that the data provide a lower bound for the extent of
decentralization since most of the omissions are subnational expenditures.
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however limited to: ten industrialized and ten developing countries. They were the only
countries for which time series on infrastructure expenditure were available for all
government levels. The subsectoral data are aggregated to define a proxy for
infrastructure expenditure. The main weakness of this proxy is the omission of the water
sector, which can not be singled out in the IMF database.

In this sample, decentralization of expenditures and of revenue is at least twice as
large in the industrialized country group as the developing country group (Table 1).59 In
both country groups, all three average indicators have stagnated between 1975 and 1992.
This suggests that the evidence on the increased decentralization must have been found
elsewhere.

This is revealed in the evolution of the imbalances between expenditure and
revenue assignments to subnational governments. This is where the greatest change over
time has been observed. Measured as the ratio of own revenue sources to expenditure,
the imbalance is always larger in developing countries than in industrialized countries. But
the average gap between own revenue and expenditure was cut from 51 percent in
developing countries and 40 percent in industrialized countries between 1975 and 1984 to
35 percent in developing countries and to 33 percent in industrialized countries between
1985 and 1992. This may be the best indicator of the commitment to increased
decentralized autonomy over expenditure decisions, particularly in developing countries.
Grants appear to correct the imbalances substantially in developing countries, and almost
completely in industrialized countries. The level of aggregation available hides a potential
problem. In many countries the earmarking of grants is significant and may favor or
penalize infrastructure.

The decentralization figures suggest that if decentralization increases with income,
it does not affect the share of total expenditure spent on infrastructure subsectors (Table
1). If anything, it reduces it somewhat. The share of expenditure subnational
governments spend on these sectors is essentially the same in both groups of countries
although two differences are worth pointing out. First, subnational governments
contribute only a third of total infrastructure expenditure in developing countries, while in
industrialized countries they contribute half of it. Second, although this share has been
constant over the past eighteen years in the industrialized countries, it has been declining
in the developing countries.60 The country-specific averages suggest wider differences.
Subnational expenditure in these sectors vary from close to zero in Chile to more than 70
percent in other countries, both industrialized and developing, with federal government
structures. Even if this approximation is somewhat overestimated because the large,
central parastatals' expenditures are not accounted for, it provides a quantitative hint of the
key role of subnational governments in infrastructure.

59 The Appendix gives the details on country and period coverage for each government
level.

60 Note that expenditure levels may be declining because efficiency is increasing. For evidence, see
Estache and Humplick (1994).
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A Survey of Studies on the Effects of Decentralization on Total Public Expenditures

The previous sections rough data analysis must be complemented by a more
detailed econometric study that can draw on the lessons from extensive literature on
aggregate expenditure levels. This section summarizes this literature. It draws some
conclusions about the variables that have consistently been found relevant and hence
should be included in the analysis of the effects of decentralization on infrastructure
expenditure.

The literature on the relationship between the size of the government (usually
measured as the ratio of public expenditure to GDP) and the degree of decentralization is
large. It has primarily focused on the total size of the public sector rather than on the size
of specific expenditure categories. It provides, however, useful and relevant insights. In
particular, it shows that the interactions of many opposing factors explains the size of the
government. Yardstick competition across subnational governments or increased
accountability to voters may reduce the size of government as suggested by public choice
theory.6 ' A stronger preference by subnational governments for private provision of
services, as observed in the solid waste management and some aspects of the road and
water sectors may also contribute to lower public spending.62 In contrast, decentralized
control over expenditure decisions may be less tight than central control and result in
higher expenditure levels, as was seen in Brazil after the 1988 constitutional reform. A
differentiation of technologies across regions may only partially reduce the cost reductions
offered by economies of scale, and hence increases in expenditure levels may result from
the different technologies adopted by subnational governments. Finally, higher
expenditure levels may result from higher marginal and fixed costs, since the development
of a local administration can be a costly operation.6 3

The specific effect that each factor has on public sector growth is essentially an
empirical matter ignored by the literature because the data needed to assess their relative
importance are difficult to find. Most empirical research focuses instead on the reduced
form that provides some indication of their net impact. The empirical studies measure
different aspects of the problem (intracounty competition compared with intercounty
competition) depending on the factors explicitly considered in the models. These factors
are generally reflected in the proxy picked to describe the extent and nature of
decentralization (such as total expenditure or revenue share versus number of local units,

61 This is the Leviathan hypothesis proposed by Brennan and Buchanan (1980).

62 Humplick (1992).

63 As mentioned by R. Prud'hommne in a comment on a draft of the World Development Report,
1994.
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unit specific revenue share, general purpose or specific purpose, political nature of
federalism) and in the selection of the database (national versus international, time-series
versus cross-section). Since these studies have recently been surveyed by Oates (1989,
1991, 1993), the discussion below focuses on cross-country studies, which are the most
relevant to this paper.

Studies based on international data bases have slowly moved toward rejecting a
linkage between decentralization and total expenditure growth. The first international
cross-sectional study was conducted by Oates (1972). He examines a cross-sectional data
set of fifty-seven countries in 1965 and finds inconclusive results. While he shows a
negative relationship between the size of the public sector and a dummy variable
describing whether the country is federalized, he finds a positive relationship for a variable
measuring the degree of decentralization. Oates (1985) revisits the issue with a cross-
sectional study of a 1982 international data set distinguishing between industrialized and
developing countries. He rejects the hypothesis that a negative relationship exists between
the extent of fiscal decentralization and tax receipts as a share of GNP (a proxy for the
size of government) for both groups of countries. Heil (1991), working on two different
international data sets (1987 1MF data and 1988 OECD data), confirms these results.
Saunders (1988) disagrees. Adding a dummy variable for federal countries, he finds that
decentralization reduces aggregate expenditure for a panel of eighteen industrialized
countries between 1978 and 1980.

These results have been criticized because studies based on international data bases
assume that mobility is not an issue and hence may underestimate the reduction in public
expenditure growth that can result from mobility. When mobility can be taken into
account, as in the case of cross-sectional studies of the U.S., allowing for the analysis of
very small units of observation, such as counties and local governments, decentralization
seems to result in lower public sector growth, providing some credibility to the Brennan-
Buchanan hypothesis.64

An Econometric Analysis of Total and Subnational Infrastructure Expenditures

This section estimates a simple model explaining the behavior of per capita
infrastructure expenditure between 1970 and 1992 from a panel of data provided by the
two samples of countries previously described.65 The results reported here were obtained
using weighted least squares (WLS) to minimize the risks of failing to reject insignificant
variables because of potential heteroskedasticity problems.66 The variable explained is the

64 Oates (1991) provides a recent survey of these studies.

65 Argentina was omitted due to data problems for some of the right hand side variables.

66 Since the error variance is not known, we assumed that it is proportional to the square of the GDP
variable, since this was the most significant variable in all models.
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level of per capita expenditure in infrastructure measured in 1985 US dollars.67 The
explanatory variables selected are similar to those found in the literature surveyed in the
previous section:

* The per capita income level, to approximate the importance of the level of
development of the country. Any significant difference in the importance of
this variable in the two samples of countries would provide some evidence that
fiscal decentralization may affect rich and poor countries differently.68

* The country size, to approximate the importance of economies of scale. The
benefits of economies of scale tend to be mostly regional in large countries and
national in smaller countries, explaining why decentralization has generally
been more common in larger countries.6 9

* The population density, to approximate the importance of congestion and
economies of scale, which can result from population density at the local level.

* The degree of decentralization measured in terms of the share of subnational
expenditure in total expenditure or own revenue in total revenue.70

* The ratio of subnational revenue to subnational expenditure, to measure the
degree of vertical imbalance. The financial autonomy of subnational
governments is a common theme in the fiscal federalism literature. Grants are
not viewed as central government expenditures and are seldom perceived by
voters as part of the tax burden imposed on them by the subnational
governments (revealing a certain form of fiscal myopia since often they pay
some of these grants through taxes to the central government).

* The price-related variables, reflecting the degree of subsidy given to
subnational governments through grants and the overall price index as a proxy

67 The model could also be viewed as an estimate of the demand for infrastructure expenditure, since
from the perspective of that specific sector, the supply can be viewed as infinitely elastic.

68 Bahl and Linn (1992).

69 The inclusion of the country size has two roles. In addition to addressing one source of economies
of scale, it picks up any country-specific characteristic (a proxy for a fixed effect traditionally accounted
for in panel problems). The importance of this second role is that it implies that the interpretation of the
coefficients can focus on the time-series component. In a nutshell, this interpretation assumes that all
observations are from the same data generation process and thus country differences arise because of
differences in location along the same path. This interpretation would have been much more difficult to
sustain in a panel of data covering both country groups.

70 It could be argued that causality could run either way between decentralization and infrastructure
expenditure. But infrastructure expenditure levels are not large enough to be considered plausible
candidates to Granger-cause decentralization, as measured here.
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for the evolution of infrastructure service prices in each country and for the
extent to which public sector financing relies on the inflation tax.

In an earlier version of the model, we had also included a dummy variable
describing the political structure of the country, that is whether it has a federal structure or
not. But this variable was never significant and we decided not to include it in the model.
This decision did not affect the results reported here.

The functional form of the model is Cobb-Douglas, and it is estimated in
logarithms. This allows us to interpret the estimated coefficients as elasticities. For each
country group, the model is estimated for two data sets: the per capita total public
infrastructure expenditure and the per capita subnational expenditure. A model is then
estimated for each of these data sets. Decentralization is measured in terms of expenditure
in one model and in terms of revenue in the other. Table 2 summarizes the results for
developing countries and for industrialized countries.

The developing countries sample

All the variables are significant in all the models of the developing country sample
and the adjusted R2 suggests a good fit for each (Table 2). The main conclusions focus on
the impact of decentralization. The elasticity of total infrastructure expenditure to the
degree of decentralization in developing countries is about 0.3, whether decentralization is
measured in terms of revenue or expenditure. This is not negligible since public
investment in infrastructure averages 4 percent of national output and typically accounts
for half of all public investment.7 ' The impact of decentralization on subnational
infrastructure expenditure is about 4 times as large. A one percent increase in the degree
of decentralization results in a 1.1 to 1.3 percent increase in subnational infrastructure
expenditure for a given level of imbalance between revenue and expenditure assignments.
Obviously, decentralization matters and increases total and subnational expenditure on
infrastructure services.

The impact of decentralization can, however, be offset by other factors related to
decentralization. For instance, the increases due to decentralization are likely to be more
than offset by an increase in the imbalance between revenue and expenditure assignment,
as typically found in developing countries (Table 1). This is the case for total
infrastructure expenditure. For subnational expenditure, the results are less clear because
many of the resources available to subnational governments are fungible and the increase
in imbalance may be offset by a shift of local resources in favor of infrastructure and at the
expense of any other subnational expenditure category. When decentralization is
measured in terms of expenditure, the effect of the gap between own revenue sources and
expenditure is less than half the effect of decentralization. When decentralization is
measured in terms of revenue, it is about 30 percent more. In either case, the net effect on
infrastructure expenditure levels is negative.

71 See World DevelopmentReport 1994, chapter 1.
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Table 2. Determinants of Per Capita Expenditure on Infrastructure in Developing
Countries and in Industrial Countries (1985 US$)

Developing countries Industrial countries
Determinants

Total public Subnational public Total public Subnational public
expenditure expenditure expenditure expenditure

Population density -0.21 -0.19 0.34 0.30 -0.22 -0.22 0.05 -0.13
(-3.12) (-2.71) (3.30) (2.6) (-7.09) (-7.06) (1.76) (-0.37)

GDP per capita 0.93 0.90 -1.18 -0.99 0.84 0.84 1.64 1.71
(6.3) (5.69) (-4.54) (-3.26) (5.60) (5.50) (10.38) (10.34)

Country size -0.24 -0.24 -1.55 -1.43 -0.20 -0.20 0.05 0.03
(-3.0) (-2.8) (-10.92) (-8.77) (-8.08) (-8.14) (1.76) (1.13)

Decentralization 0.36 1.30 0.19 0.87
of expenditure (3.38) (7.02) (1.82) (7.91)

Decentralization 0.28 1.14 0.17 0.69
of revenue (2.64) (6.08) (1.85) (6.76)

Imbalance between -0.70 -0.94 -0.49 -1.47 0.31 0.18 -0.89 -1.41
expenditure assigmuent (-5.85) (-5.11) (-2.55) (-4.48) (1.95) (0.93) (-5.59) (-7.08)
and own revenue sources

Grants to subnational -0.42 -0.43 -0.03 -0.03 -0.01 -0.01 -0.02 0.11
governments as a share of (-4.33) (-4.31) (-2.88) (-2.82) (-0.05) (-0.03) (-2.08) (1.36)
subnational expenditure

Price index 0.08 0.09 0.13 0.15 0.16 0.16 -0.23 -0.25
(2.69) (3.01) (3.18) (3.46) (3.16) (3.13) (-4.69) (-4.93)

Constant -2.45 -2.47 21.11 18.43 -1.94 -1.89 -8.99 -9.73
(-1.76) (-5.69) (8.37) (6.19) (-1.45) (-1.40) (-6.31) (-6.54)

AdjustedR2 0.85 0.84 0.89 0.88 0.58 0.58 0.80 0.78

Number of observations 109 109 77 77 174 174 147 147

Surprisingly, the impact of grants is also negative. If services were local public
goods, and the burden of providing these services was financed through grants and hence
shared by the total country population, the grant variable should have a positive sign. The
negative sign may be interpreted in three ways. First, the local users do not show fiscal
myopia in the sense that they know that if they do not pay for the services through user
fees or local taxes, they will pay for them through general taxes. Second, a large share of
the grants picked up in the sample may be mostly matching grants that force local users to
make choices they don't care for. Third, a large share of the services provided by
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decentralized units are not local public goods, and hence grants do not lead to local free
riding.

In addition to the implications of the results for the variables related to
decentralization, there are other striking differences in behavior between total and
subnational expenditure. The most obvious is the difference in signs for the income per
capita and the population density variables. Total expenditure in infrastructure has a
positive income elasticity of 0.9, irrespective of how decentralization is measured. In
contrast, subnational infrastructure expenditures have a negative income elasticity equal to
or greater than one.

The most likely explanation for the difference between total and subnational
expenditure is that the income level is strongly correlated with the degree of efficiency and
is hence a proxy for two opposing effects: (i) expenditure requirements from higher
production levels reflecting the importance of infrastructure in the production process and
(ii) efficiency gains seen in the most successful developing countries. The larger the
country's production level, the larger the need for infrastructure expenditure. The larger
the income level per capita the more efficient that country is or the least important in
relative terms are fixed costs induced by decentralization, at least in this sample. Hence,
the more effective is the use of the current infrastructure capacity and the lower the need
to increase infrastructure expenditure. In net terms, as income grows, overall investment
requirements in the sector expand more than the gains achieved from efficiency, while the
subnational requirements do not have to grow as fast and are able to benefit from the
efficiency gains.

Population density also has opposing effects on total and subnational expenditure
in developing countries. Congestion tends to be more a local problem than a national
problem, and it thus applies mostly to the decentralized services. At the aggregate level,
this variable also picks up the gains from economies of scale in infrastructure. For this
sample, these gains are reflected in an elasticity of expenditure with respect to population
density of about -0.2. At the local level, as population density increases, the demand for
denser road and communication networks and for the number of connections also
increases. This implies higher maintenance costs that may offset, at the local level, the
efficiency gains from network externalities. The elasticity of subnational expenditure with
respect to population density is about 0.3.

The other aspect of economies of scale, as measured by country size, shows
different behavior. The country size variable is much more important for subnational
infrastructure expenditure than for total infrastructure expenditure. The larger a country,
the larger its provincial units tend to be. The larger the province, the larger the gains from
economies of scale in decentralized infrastructure expenditure.

The positive coefficient on the price variable is difficult to explain. The most
probably reason is that monetization is an effective way of financing infrastructure in
developing countries. A second explanation is related to the evolution of infrastructure
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service prices. This explanation is more tentative since the price variable used is a very
poor proxy for the price of infrastructure relative to other prices. In developing countries,
the price of infrastructure is often relatively more controlled than other prices since many
are public tariffs, and adjustment lags lead to a deterioration of this relative price.
Surprisingly, its effect is somewhat stronger for subnational governments than for the full
public sector. In absolute terms, however, it is not very significant. A one dollar increase
in prices results in, at the most, an increase in infrastructure expenditure of about fifteen
cents.

The industrialized countries sample

The model is less successful in explaining aggregate expenditures in the
industrialized countries sample, as suggested by the lower R2. Moreover, some of the
variables are not significant. There are however a few interesting results.

Decentralization increases both total and subnational expenditure in infrastructure
in industrialized countries. However, it increases the subnational level more than the total
level. Moreover, in contrast to what was observed in the developing country sample, the
elasticity of subnational expenditure in infrastructure is less than one. In other words, the
reranking of expenditure allowed by decentralization leads to a decline in the share of total
expenditure allocated to infrastructure.

Imbalances between total revenue and expenditure assignments tend to neutralize
the increases in subnational infrastructure expenditure could be increased expenditure
decentralization. It more than offsets the increases from higher revenue decentralization.
The impact of imbalances on aggregate expenditure levels in the sector is not significantly
different from zero.

The effect of grants as a percentage of the expenditure level is insignificant,
irrespective of the way decentralization is measured. This may be due to a
multicollinearity problem between the imbalance and grant variables, suggesting that the
role of grants in industrialized countries is more one of addressing a mismatch between
revenue and expenditure assignments. For the developing country sample, the variable
was significant, suggesting a more proactive role in sector-specific resource allocation.

Population density has no role in explaining subnational expenditures in this
sample. One explanation may be that congestion is better priced in industrialized
countries. For instance, while the population coverage for phone services is still low in
many European countries, the markup built in the phone charges is often a rationing
scheme to reduce excess effective demand for the service in spite of high potential
demand. Another explanation may be that the stocks of infrastructure are so large that the
focus in industrialized countries is more on low-cost maintenance than on costly increases
in investment to expand coverage.
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The elasticity with respect to the price level is positive for total infrastructure
expenditure, but negative for subnational expenditure. This suggests that over the last
twenty-two years, the inflation tax tended to penalize subnational governments but
benefited the general government. Economies of scale due to population density or
country size reduce the total level of expenditure but have little effect on subnational
expenditure levels.

Comparing developing and industrialized countries

A comparison across country groups is also useful (Table 2). Elements of the
determinants of total public infrastructure expenditures in developing and industrialized
countries, both economies of scale variables (population density and country size) have a
similar intensity across country groups. Also, the effect of income level is similar. But
there are also some clear differences. First, an increase in the degree of decentralization
results in larger increases in infrastructure expenditure in developing countries than in
industrialized countries. Second, the imbalance between revenue and expenditure
assignment has a strong and significant negative impact on the total level of infrastructure
expenditure in developing countries. It has an insignificant or more modest effect in
industrialized countries, depending on how decentralization is measured. Third, grants
have a significant negative impact in developing countries while they have no effect in
industrialized countries. Fourth, the price level has a much stronger positive effect on the
level of infrastructure expenditure in industrialized countries than in developing countries.

With respect to the level of subnational infrastructure expenditures, there are only
two roughly common elements. First, the degree of imbalance between revenue and
expenditure assignments significantly reduces subnational expenditure in both country
groups, and the reduction is much larger when decentralization is measured in terms of
revenue than in terms of expenditure. Second, the effect of grants is very small in both
country groups. The conclusion on grants is, however, not very robust since the level of
aggregation of the data used impedes a detailed analysis of the importance of grant
designs.

There are more differences than similarities between the two country groups.
Economies of scale and congestion matter in developing countries. They are insignificant
or irrelevant to the level of per capita infrastructure expenditure in industrial countries.
The large negative impact of country size on the demand for public infrastructure
expenditure by subnational governments is in fact very significant, highlighting one of the
potential costs of excessive decentralization in countries often pressed by limits on fiscal
resources. As income per capita grows, the demand for subnational expenditure grows
more than proportionately in industrial countries, while it declines in the same proportion
in countries. A higher degree of decentralization increases the level of infrastructure
expenditure more than proportionately in developing countries and less than
proportionately in industrial countries. Higher prices increase the level of subnational
expenditure in developing countries while they decrease it in industrialized countries.
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Policy Conclusions

The paper has shown that the behavior of infrastructure expenditure in both
developed and developing countries is reasonably well explained by a few factors: proxies
for economies of scale, the level of development of the country, the degree of
decentralization of fiscal resources or responsibilities, the price level, the imbalance
between revenue and expenditure assignment and the extent to which grants correct that
imbalance. While the model has better explanatory power for subnational expenditure
than for total expenditure, its overall relevance is sufficient to make a few key policy
conclusions.

The most obvious conclusion is to be careful when applying lessons learned from
the experience of decentralization in industrialized countries to less developed countries.
In particular for subnational expenditure, it does not provide a good leading indicator for
subnational expenditures. The elasticity is larger than I in developing countries (between
1.1 and 1.3 depending on how decentralization is measured) and less than one in
industrialized countries (between .7 and .9).

Second, decentralization tends to increase both aggregate and subnational
infrastructure expenditure. This suggests that infrastructure expenditures are not neutral
with respect to decentralization and that a reranking of expenditures may occur. For
subnational expenditure in infrastructure, when less elasticity with respect to the degree of
decentralization measured in terms of expenditure is less than 1, it means that
infrastructure expenditure is value more than the average expenditure category (since the
variable measuring decentralization measures the average level of expenditure
decentralization). When the elasticity is lower than 1, infrastructure is less valued than the
average. In developing countries, decentralization increases infrastructure expenditure
proportionately more, in developed countries, proportionately less than the average degree
of decentralization.

Third, the sector-specific results confirm the conventional wisdom that
policymakers in industrialized or developing countries, must guarantee a balance between
revenue and the expenditure assignment for decentralization. In contrast, a good
instrument to offset the impact of decentralization on expenditure levels is to increase the
imbalance between revenue and expenditure assignments.
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Data Appendix

All data are from the IMF Government Finance Statistics or the IMF International
Finance Statistics, except for data on areas that appeared in previous World Development
Reports. The time coverage is from 1970-92, for twenty countries (ten developing and
ten industrialized) including Argentina, Australia, Austria, Canada, Chile, Czechoslovakia,
Denmark, France, Germany, Hungary, Iceland, India, Indonesia, Israel, Romania,
Switzerland, Thailand, United Kingdom, United States, and Zimbabwe. For subnational
government data, the sum of state and local government figures were used where available
and applicable. Otherwise, the data are either state or local government. The other data
are consolidated central government figures. The general government (total) has been
defined as the sum of these three (or two, when only two levels exist) levels of
government. Infrastructure expenditures include expenditures on energy and fuel and
transport and communications only. All expenditures include transfers. Except for ratios,
figures have been converted to constant U.S. dollars using GDP deflators and exchange
rates (1985 values only). All regressions are in natural logarithm. Because some of
Argentina's data (particularly highly volatile exchange rates and multiple changes in
exchange rate regimes) were unreliable, it was dropped from our econometric analysis.
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Data Availability by Country, Level of Government and Year

Country Government level Year

Argentina Central 1978-89
State 1978-87

Australia Central 1970-91
State 1970-91
Local 1970-91

Austria Central 1970-91
State 1970-91

Canada Central 1971-89
State 1971-89
Local 1971-89

Chile Central 1972-88
Local 1974-88

Czechoslovakia Central 1989-90
Local 1989-90

Denmark Central 1970-90
Local 1970-90

France Central 1972-91
Local 1972-91

Germany Central 1970-91
State 1970-91
Local 1970-91

Hungary Central 1981-90
Local 1981-90

Iceland Central 1972-86
Local 1972-86

India Central 1974-88
State 1974-88
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Country Government level Year

Indonesia Central 1975-90
State 1975-90

Israel Central 1974-89
Local 1974-89

Romania Central 1970-91
Local 1970-91

Switzerland Central 1970-84
State 1970-84
Local 1970-84

Thailand Central 1972-92
Local 1972-92

United Kingdom Central 1973-90
Local 1973-90

United States Central 1972-90
State 1972-90
Local 1972-90

Zimbabwe Central 1976-86
Local 1976-86
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Chapter 5

Does Decentralization Improve Infrastructure Performance?

Frannie Humplick and Antonio Estache

The potential to improve public service delivery is one of the main arguments made in
support of decentralization. By bringing providers closer to consumers the argument runs,
accountability and the incentive to perform wili increase. Overall, services should become more
effective. This conclusion has not been subjected to rigorous testing, however. Most of the
evidence is partial at best, and the impact of decentralization on the quality of public expenditures
has not been measured.

Most of the tests of the impact of decentralization on public expenditures follow several
papers by Oates (see, for example, his 1972 paper on fiscal federalism) charting the interaction
between decentralization and the size of the public sector. Estache and Sinha (1995, this volume)
provide the only analysis of the impact of decentralization on the level of infrastructure
expenditures. They show that subnational infrastructure expenditures increase more than
proportionately to the increase in the degree of decentralization in developing countries but less
than proportionately in developed countries. Decentralization has a relatively modest positive
impact on total public expenditures in the sector, and this effect is not highly statistically
significant for industrial countries. These results could have different explanations. Infrastructure
may matter much more to subnational governments, and to be able to spend more in that sector,
they cut spending somewhere else. Subnational governments might simply prefer better and more
expensive services, or they may be less effective at providing the same level of services. A much
more detailed analysis is needed to choose the most accurate explanations. That analysis is the
main purpose of the paper.

Extending the results of Humplick (1992), the paper first analyzes the available evidence
on the impact of decentralization on the quality of several services traditionally provided by the
public sector: roads, electricity, and water. It then tests the impact of decentralization on the
performance of the infrastructure subsectors. Since performance can be measured in different
ways, the paper examines several performance indicators for each subsector, and then determines
if the outcomes converge.

The paper is organized as follows. Section 2 presents the methodology and the
organization of the data available. Section 3 presents the main results concerning the impact of
decentralization on the performance of roads. In Section 4 we present the empirical results of the
impact of decentralization on the performance of the electricity sector. The impact of
decentralization on the performance of water supply is included in section 5. Section 6
summarizes the main findings and Section 7 draws the main policy conclusions.
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Methodology

The impact of decentralization on infrastructure performance can be measured by considering
performance to be a vector of outputs produced under a particular provision regime. This regime
is characterized by the degree of decentralization and the structure of ownership - public, private,
or mixed. Using such a general specification, a production function is defined as follows:

S = 9K68 'G'1G23 A6l + ,u

where
S = a vector of the performance of infrastructure;
K= the unit cost of labor, capital, and materials to maintain service quality - this

variable could also be considered the private cost of maintaining service quality;
G, = per capita GNP of a country, which measures the public capacity to maintain

service quality;
G2 = the degree of decentralization in the provision or maintenance of service;
A = the land area of the country (thousands of square km), which is an input to the

production of infrastructure stocks as well as a measure of the size and diversity of
demand for service quality maintenance;

0 = a measure of productive efficiency;
,3 s= estimated coefficients; and
1t = a random term.

Performance is defined using indicators of service quality, which differ from one sector to
another. For example, we consider the quality of the ride that road users receive - which
determines vehicle operating costs and the comfort of using the road network. We distinguish
between technologies, such as paved and unpaved roads, to better capture the variation in service
quality. We also include the unit cost of road maintenance (dollars per km) as a measure of cost
efficiency. Measures of performance for power supply include system losses, customers served
per employee, generation capacity factor, rate of return on investment, and employees per
Gigawatt-hour produced. These efficiency measures directly affect the quality of service that
users receive. The performance of water supply services is measured by indicators such as
production costs, operation costs, tariff levels, incidence of waterborne diseases, access to
service, and water losses (unaccounted for water).

The coverage, and sometimes the definition, of the decentralization measure varies across
sectors. For roads, since we are focusing on the quality of ride, we measure the degree of
decentralization in the provision of maintenance. A continuous variable measuring the amount
that the central government contributes to financing road maintenance is the primary measure of
the degree of decentralization. We also consider the percentage of local government participation
in the financing of maintenance, which measures the depth of decentralization. This distinction is
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made to capture the separate effects of regional decentralization and local and municipal
decentralization.

In the case of power, because we focus on efficiency, we use variables that measure the
joint effect of ownership, competition, and the degree and type of decentralization. We define
seven regimes that are characterized by the type of ownership (public, private, mixed), the
presence of competition, and the type of decentralization (spatial, functional).

The measure of decentralization of water supply is two-dimensional: service provision
may be centrally planned and service production may be centrally coordinated. A joint variable
combining these two types of decentralization is used for the analysis, taking a value of 0 if
services are neither centrally planned nor coordinated, 1 if services are either centrally planned or
coordinated, and 2 if services are both centrally planned and coordinated.

In addition to the production function approach, we analyze the mean and variance of the
performance vectors under different decentralization structures. This type of analysis allows us to
comment on the impact of the degree and type of decentralization on the: level of performance
(measured by the mean) and the diversity of performance (measured by the variance). A
provision regime - such as spatial decentralization in the presence of mixed ownership - that
achieves a high mean and a low variance is preferred, as it consistently performs well.
Conversely, a low mean and low variance characterizes a provision regime that consistently
performs badly. Between these extremes are regimes with high means and high variances or low
means and high variances, which vary in their performance. High variance also indicates that a
regime may be prone to inequities (regional or income-based).

The Impact of Decentralization on the Performance of Roads

Decentralization of roads is defined using two variables: the amount that the central
government contributes to the finance of road maintenance and the amount that local
governments contribute to the finance of road maintenance. The two variables are used jointly in
order to separate the effect of decentralization to regional governments and decentralization to
state governments.

Performance of roads is defined by three variables: the percentage of the road network
that is paved, the percentage of paved roads in poor condition; and the percentage of unpaved
roads in poor condition. The first variable measures the value of the stock of roads, where paved
roads have a higher value than unpaved roads. The other two variables represent the quality of
that stock. The judgment of whether performance is good or bad is based on a standard measure,
the International Road Roughness Index (IRI) as defined in Paterson (1987).
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A first look at the data

Decentralization results in better performance (more paved roads), but performance gains
are limited and the variability of performance increases (Table 1). Higher levels of
decentralization (subnational governments financing more than 55 percent of maintenance
governments) results in a lower percentage of paved roads.

Table 1. Performance in the Road Sector by Level of Decentralization

Paved (%) Paved poor Unpaved poor (%) Unit cost of
maintenance ($/kn)

Category Mean Variance Mean Variance Mean Variance Mean Variance
______ ______ _ ____ ___ __ _____ _____I ('000)

Centralized 23 354 26 332 44 425 2,395 5,465

Partially 35 878 10 43 22 70 4,045 7,705
decentralized

Totally 28 601 19 276 24 24 1,690 2,180
decentralized

Note: Means and variances based on the 1985 performance outcomes in seventy-six developing countries. Partial
decentralization is defined as more than a 56 percent but less than a 96 percent central govermment contribution to
maintenance. Total decentralization is defined as less than a 55 percent central government contribution to
maintenance.

The condition of paved roads is better under decentralized than under centralized
provision indicating that local governments are better able to maintain high service quality than
central governments. Local governments can better assess demand and more accountable to
users. But there are limits to how much decentralization can achieve; countries in the partially
decentralized group have a larger share of paved roads than those in the fully decentralized group
(and in the centralized group).

The same limit to gains in performance can be observed with respect to quality. This
finding could indicate that scale and technological effects may make central governments better
providers of paved roads. However, increasing decentralization reduces the variation in
condition, supporting the idea that decentralized units are better able to assess demand and gather
the information necessary to provide the required level of service. The condition of unpaved
roads shows a pattern similar to that of paved roads but with more dramatic differences between
centralized and decentralized provision. This finding gives additional strength to the possibility
that technological or scale and coordination effects for paved roads may be at work. It is also
corroborated by data on the unit cost of maintenance, which are highest under partial
decentralization. Unit costs under centralized provision are lower than those under partial
decentralization but higher than those under total decentralization. The variation in the unit cost
of maintenance across regimes follows the same pattern as the mean unit costs.
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In sum, a first look at the data indicates that the impact of the presence of decentralization
is stronger than that of level of decentralization.

The production function approach

The stylized facts derived from this simple data analysis provide some indication how
performance and decentralization interact in the road sector, but they do need to be
complemented by a more systematic analysis. The impact of decentralization on performance can
be addressed through the production function approach. This approach assumes that the good
produced is the flow of services from the stock of roads in a country and that performance is
explained jointly by many factors. The inputs to production include: labor, capital, and materials
used to maintain the stock of roads; the capacity of the country to provide quality infrastructure
services as represented by per capita GNP; the land area of a country, which measures the size
and dispersion of service demands and maintenance responsibilities; the organization of service
provision in a country as measured by the degree of decentralization; and a productive efficiency
factor. The function is:

Sr = O K6 Gtl6 GPt± A6 r + ur

where

Sr = the quality of services generated from the road infrastructure stock;
K = the unit cost of labor, capital, and materials to maintain service quality on the road

network ($/km)--this variable could also be considered as the private cost of
maintaining service;

G,= per capita GNP of a country which measures the public capacity to afford
maintenance of service quality;

G2= percent central or local governments contribute to financing maintenance, which
measures the degree of decentralization of service maintenance;

A = land area of the country (thousands of square km) which is an input to production
of infrastructure stocks as well as a measure of the size and diversity of demand for
service quality maintenance;

o = a measure of the productive efficiency;
,8s= estimated coefficients; and
,u = a random term.

Service quality on roads is measured by a performance score generated from the three
components of performance. The performance score, in turn, measures the impact of
decentralization on performance. This score is calculated as follows:
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Sir = 1 38 1 XI + /3i 2 X 2 + /,83 X3 + Err

where

Sir = the performance score on quality of roads for country i;
Xi,= the percent of roads that are paved in country i;
X12 = the percent of paved roads in good condition in country i;
X 3 = the percent of unpaved roads in good condition in country i; and
sir = an error term.

Linearizing the production function, we derive the following multivariate relationships:

ln(xj)= a+ry1 Y+ Y.ty2+y 3 Y3 + y 4 Y 4 +61

ln(X 2 ) = a + yY,+Y 2 Y 2 + 3 Y 3 + r 4Y 4 + J 2

ln(X 3 )= a+1y1 Y+y 2 Y 2 +r3Y 3 +r4Y 4 +S 3

In(Sr)= a + r' Y, + r2 72+r3 Y 3 +±r4 J4 + 17,

where
In log transform of the performance variables;
Y,= log transform of the unit cost of maintenance K in $/km;
Y2= log transform of the per capita GNP;
Y3= log transform of the decentralization variable
Y4= log transform of the area of the country in thousands of square kin;
a, r= estimated coefficients; and
Sr, 7i7r = specification errors.

The unit cost of maintenance is a price variable, which measures the efficiency of
maintenance activities. The coefficient y, measures the value of road infrastructure preserved - as
represented by the performance variable - per unit of maintenance expenditure. The higher the
unit cost of maintenance per value of infrastructure preserved, the less efficient is the system of
maintenance. We therefore expect this parameter to have a negative sign.

The performance of road infrastructure should be positively correlated with the level of
development - as measured by per capita GNP. A number of studies have shown a positive
correlation between per capita GNP and the condition of infrastructure: Quieroz and Gautam
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(1992) for the condition of roads and Humplick (1994) for electricity. We therefore expect the
coefficient 72 to be positive and significant.

We expect the size of a country to affect performance because it captures country specific
effects and because a country with a large surface area should have more difficulty maintaining its
infrastructure network than a smaller country (holding the size of the infrastructure network
constant). We therefore expect the coefficient 'y3 to have a negative sign.

We want to test whether decentralization has an impact on the performance of roads. A
positive coefficient on the percent of central government contributions to maintenance financing
would mean that centralization improves performance. A negative coefficient would mean the
opposite. Similarly, a positive coefficient on the percent of local government participation in
maintenance financing would mean that decentralization improves performance, while a negative
value would mean the opposite.

Table 2. Explaining the Performance of the Road Sector

Share of paved roads j Share of paved roads Share of unpaved roads | Overall
Variable in total in poor condition in poor condition performnance score

Constant n.s. n.s. 3.66 5.46
(5.29) (7.87)

Expenditure on roads 0.12 n.s. n.s.
in 1980 (1.62)**

Per capita GNP 0.32 -0.30 n.s. 9.76
(2.68) (-2.44) (2.70)

Country surface -0.01 n.s. n.s. n.s.
(-1.22)**

Degree of -0.19 0.55 0.19 -0.21
Centralization (-0.42)** (1 .05)** (1.97) (-1 .55)**

Share of paved roads 0.12
(1.39)**

Nurnber of 52 63 57 52
observations

Corrected R2 0.19 0.01 0.01 0.15

** not significant, also denoted by n.s. when t-statistics are less than 1.6, except for the decentralization variables.
Note: T-statistics in parentheses.

The estimations were performed using the model specification above and data from
seventy-six developing countries. The data are attached in Appendix 1. The model is generally
poor, but it does give some indication of the overall correlation between decentralization and road
quality (Table 2). The effect of centralization is significant only for the share of unpaved roads in
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poor condition, meaning the higher is the degree of centralization, the worse off are the roads. In
all other cases these variables are not significant.

The most significant variable in general is the trend variable (per capita GNP). The percent
of paved roads increases with per capita GNP, as expected and the percent of paved roads in poor
condition decreases. Past expenditures on maintenance (expenditures in 1980) are also positively
correlated with percentage of paved roads (paved in 1985), but not very significantly. This may
indicate that the value of the road stock improves with increases in maintenance expenditures, but
that the effect is lagged (expenditures in 1985 had no effect on the percentage of paved roads in
1985). As expected, countries with larger surface areas have fewer paved roads, but this effect is
not significant. When the paved road network is in poor condition, the unpaved network is as
well. This result is expected since rural roads (many of which are unpaved) generally receive
lower priority when resources are scarce.

The Impact of Decentralization on the Performance of the Electricity Sector

Decentralization in electricity provision is defined in seven regimes that are characterized
by type of ownership (public, private), the presence of competition, and type of decentralization
(spatial, functional). These seven are defined as follows:

1. Centralized public monopoly controlling all aspects of service production.
2. Centralized public entities with the private sector owning a share of generation capacity

factor.
3. Private monopoly.
4. Spatial decentralization (every region, state or province is viewed as a separate unit) of

public regional monopolies.
5. Spatial decentralization of public and private regional monopolies.
6. Functional decentralization (generation, transmission, and distribution are separated) of

non-competitive public and private entities.
7. Functional decentralization of competitive public and private entities

These categories measure varying degrees of decentralization as well as the joint effects of
ownership and competition. Performance of electricity provision is defined by five variables:
percent of system losses, customers served per employee, generation capacity factor, rate of
return on investment, and employees per Gigawatts produced. These indicators measure different
dimensions of performance, but all are related to the quality of service that electricity receive.

A first look at the data

We first consider the variation in the level of performance as measured by the mean
performance achieved under a particular decentralization regime (Table 3).
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The level of system losses varies with the provision regime. Losses are the highest under
centralized provision with mixed ownership and the lowest under private monopolies. System
losses under centralized provision (with or without mixed ownership) and functional
decentralization with competition are guaranteed to be low. Private monopolies also consistently
perform well (low mean and low variance).

The number of customers per employee is highest under spatial decentralization, with
public ownership and no competition (regional monopolies) and lowest under centralized public
monopoly. The result indicates that regional decentralization allows greater access per employee
than centralized provision, an unsurprising result given the performance gains expected with
vertical unbundling. Functional decentralization, in which separate entities are involved in
generation, transmission, and distribution, is a second-best option, showing benefits from
horizontal unbundling as well. Variation in performance is greatest for regional monopolies,
however. Centralized public monopolies perform poorly most consistently, serving fewer
customers per employee. In other words, centralized provision results in lower but equal
performance, possibly because of standardization, an outcome of centralization. The best
performance in terms of customers per employee (high mean, low variance), is under functional
decentralization with no competition.

Table 3. Performance of the Electricity Sector by Industry and Government Structure

System losses Customers per Generation Capacity Average revenue Rate of return Employees per Gwh
percentage employee percentage (SAkwh) percentage

Category Mean Variable Mea Variable Mean Variable Mean Varm Var i rable Mean

Centralized Monopolies

Public 18 48 56 1175 34 217 13.4 46.49 4 101 3.52 3.68
1 ~~~~~~~~~~~~0

Mixed 20 73 65 3737 34 138 9.06 63.45 4 15 5.27 33.83

Private 14 37 45 4624 30 359 9.26 27.23 4 25 1.21 1.24

Spatially Decentralized Entities

Public 17 20 145 20939 26 373 7.78 73.744 12 7.06 79.46

Mixed 17 31 65 3668 37 157 9.44 35.22 4 28 3.13 11.12

Functionally Decentralized Entities

No 18 80 81 3550 143 89 2.98 3.12 18 36 1.57 1.24
com p. _ _ _ _ _ _ _ _ _ .. _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _

Comp. 18 9 103 5462 |43 51 6.63 25.70 16 16 0.89 0.54

Note: Means and variances based on the 1988 perfonmance outcomes in 1 00 developing countries.
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Mean generation capacity is highest under functional decentralization (both with and
without competition), meaning that generation resources are used more efficiently when separate
entities provide generation, transmission, and distribution services. Spatial decentralization,
however, results in efficient use of generation capacity only when assets are owned both publicly
and privately. This result may derive from the benchmark competition that is possible under such
a regime.

Revenues are maximized under centralized public monopolies. Functional decentralization
without competition results in the lowest average revenue, although functional decentralization
with competition generates a high average revenue. This result may indicate that public
monopolies charge higher rates, but that collection is better under functional decentralization
(when with competition). Revenues are consistently maximized under functional decentralization
with competition, making the variance in revenue low under this regime. Spatial decentralization
has consistently higher revenue if regional public monopolies are used rather than regional entities
with mixed ownership. The impact of monopoly power in revenue generation is evident from
these results. The best performers are those with a high mean and a low variance: functional
decentralization with no competition (if the objective is to maximize revenues and the impact of
high revenues on users is ignored) and functional decentralization with competition (if the
objective is to minimize user charges).

The average rate of return on investment is highest under functional decentralization, in
both the presence and absence of competition. Competition generates slightly lower rates of
return, which is expected since profits are generally thinner under competition. Centralized and
spatial monopolies as well as private monopolies show similar average rates of return.
Centralized public monopolies have the highest variance in rate of return. All other regimes have
very low variance. Functional decentralization with competition, the best performer, with a high
mean and low variance, guarantees consistently high rates of return.

More workers are employed per Gigawatt-hour produced (a sign of inefficiency) under
regional and national monopolies with mixed ownership. The most efficient regime is functional
decentralization with competition, followed by private monopoly. The advantages of horizontal
unbundling and competition are apparent in this case. The effect of provision regime on
employees per Gigawatt-hour produced is a measure of efficiency in the use of labor. Regional
monopolies have the highest variation in this variable. The best performers have low means and
low variances: functional decentralization with or without competition and private monopolies, in
this case.

The production function approach

A production function approach is also used to model the impact of decentralization on
the performance of the electricity sector. The good produced is the flow of services from the
power generation, transmission, and distribution stock in a country. The inputs to production
include: labor, capital, and materials used to maintain the stock in serviceable condition, as
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measured by the average revenue from electricity sales in dollars per Kilowatt hour; the capacity
of the country to provide quality infrastructure services, as represented by the per capita GNP; the
land area, a measure of the size and dispersion of service quality demands and maintenance
responsibilities; the organization of service provision, as measured by the degree of
decentralization; percent public ownership; the number of actors involved in service provision
(multiplicity); and productive efficiency. The production function that measured road
performance is also used in this case.

The dummy for centralization has a slightly positive but insignificant coefficient, indicating
that system losses are not affected by the degree of centralization (Table 4). Functional
decentralization is preferred to spatial decentralization, with respect to system losses, as the
dummy for spatial decentralization is not significant. Functional decentralization without
competition also results in high system losses, as this dummy variable is positive and somewhat
significant. Therefore, the best form of public provision is functional decentralization with
competition. Competition seems to be at least as important as ownership and more important
than the degree or type of decentralization for minimizing system losses. These results
corroborate the findings of the mean-variance analysis conducted earlier, with the exception of the
effect of private monopolies.

Public ownership of power generating capacity is significantly correlated with system
losses; these losses increase with increasing public ownership. The large and significant constant
term indicates that system losses that cannot be avoided because of transmission and distribution
technologies. System losses also decrease significantly with per capita GNP as richer countries
are better able to maintain their networks and hence reduce losses during transmission and
distribution. The size of the country is also negatively correlated with system losses. This result
makes sense as one would expect less transfer losses in large countries, where networks are less
likely to be integrated.

The number of customers per employee is sensitive to national income: the higher is per
capita GNP, the higher is the number of customers per employee. The result is understandable in
that richer countries have a larger potential customer base. Centralization has weak negative
effects indicating that under centralized provision, fewer customers are served. The effect of
functional decentralization, which was considered the best regime in the mean-variance analysis, is
corroborated as the dummy for spatial decentralization is not significant. Thus, this performance
variable seems to be unaffected by the type of provision regime, governed more by income.
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Table 4. Explaining the Performance of the Electricity Sector

Variable System losses Customer per Generation Employee per
employee capacity gigawatt

Constant 3.43 n.s. 2.05 5.40
(6.90) (2.66) (4.69)

Public 0.19 n.s. n.s. n.s.
(1.89)

Degree of n.s. -0.22 -0.21 0.66
functional (-1.05)** (-1.24) (2.66)
centralization

Degree of spatial n.s. n.s. -0.32 0.61
decentraliz. (-1.81) (2.28)

Degree of 0.23 n.s. n.s. n.s.
competition (1.60)* *

Per capita GNP -.20 .45 0.20 -.64
(-5.41) (5.87) (3.41) (-7.32)

Country surface -3.67 n.s. n.s. -0.20
(-2.01) (-4.71)

Number of 97 84 96 91
observations

R2 .24 .29 .12 .46

** Not significant (also denoted by n.s.)
Note: T-statistics are in parentheses.

Generation capacity is negatively correlated with centralized provision and spatial
decentralization. Income and country size, however, have the most significant effects. These
results support the finding (in the mean-variance analysis) that functional decentralization is the
best regime with respect to maximizing generation capacity.

The rate of return is independent of all variables except per capita GNP and the country
size. None of the dummy variables representing the provision regime are significant.

Production inefficiency as measured by the number of employees per Gigawatt-hour
produced, is positively correlated with centralized provision and spatial decentralization. This
relationship indicates that national and regional monopolies tend to have larger labor forces and
hence a smaller number of employees per unit of production. Per capita GNP and the size of the
country are negatively correlated with employees per Gigawatt-hour produced, indicating that
richer and larger countries can afford less-labor-intensive technologies and more efficient
production technologies. These results corroborate the findings in the mean-variance analysis,
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where private monopolies and functional decentralization were found to be the best regimes with
respect to this performance variable.

The Impact of Decentralization on the Performance of Water Supply

Decentralization of water supply is defined by a variable that can take a three different
values. This variable is equal to zero if the water sector is completely decentralized, one if the
sector has either national planning or central coordination, and two if the sector has both national
planning and central coordination.

The basic facts

The performance variables used for water supply are: the production costs of water in
dollars per cubic meter; the operation costs in dollars per cubic meter; tariffs in dollars per cubic
meter; the incidence of waterborne diseases in cases per 100,000 people; the percentage of access
to service at the national level; and the percentage of water losses as measured by unaccounted-
for water.

Water production costs decrease with greater centralization, possibly indicating the
presence of econornies of scale in production (Table 5). Decentralization seems to have no impact
on operating costs. Tariffs are generally lower under centralized provision, possibly because they
are centrally controlled or because production costs are lower under centralized systems.
Incidence of waterborne diseases is also lower under centralized systems because of the greater
likelihood that sound regulations will be passed with centralized planning and coordination.
However, despite lower water production costs, fewer people have access to services under
centralized provision. The importance of decentralization in assessing demand is evident from this
result. The data also show that centralized provision is less efficient as water losses are higher.

Table 5. Decentralization and Performance of the Water Sector

Production costs Operating Cost Tariffs Waterborne diseases Access Water losses
(/rn') (S/rn3) (S/mr) (per 100,000) percentage percentage

Category Mean Vanable Mean Vanable Mean Variable Mean Variable Mean Variable Mea Variable
I ~~~~~~~~~~~~~(000) n

Centralized 0 49 0 36 0.34 0 16 0 25 0.04 1,333 1,942 73 343 41 93

Partially 0.44 0.15 0 33 010 0.28 015 2,503 7,513 58 454 34 162
decentralized I

Decentralized 0 65 1 27 0.34 0 07 0.32 0.10 3,680 16,883 65 587 33 153

Note: Means and variances based on the 1992 performance outcomes in 103 developing and industrialized countries.

The interesting difference between the performance of the water sector and that of roads
and electricity is how performance under each decentralization regime varies. In the water sector
variance is minimized with increasing degrees of centralization for all performance indicators



94

except tariffs and water loss. This finding indicates that decentralization may result in more
appropriate pricing structures, that is, pricing by location and cost of production rather than
uniformly. Additionally, greater incentives to minimize losses at the local level may exist - albeit
jointly with lower technological capacity - explaining why the variance in water loss is low while
mean losses are high.

The production function approach

A production function approach was also used to investigate these effects. The effect of
centralization on production is negative but not significant (Table 6). Production costs are mostly
affected by the size of a country, increasing when the size increases. The size of a country and the
presence of centralized provision may be correlated, which needs to be corrected for. The
ability to recover costs, defined as the percentage difference between revenues and costs,
increases with per capita GNP and decreases with the size of a country. This result corroborates
the previous results in that large countries have high water production costs and hence low
possibilities for cost recovery.

The centralization variable is not significant; access to water supply seems to be
predominantly a question of income and size. The large constant term means that an average level
of access that is always present perhaps a basic level of service. This result is expected as water is
a good that everyone uses and people find a means to obtain water service even in the absence of
organized provision. Income has a weak impact on the reduction of waterborne diseases. The
impact of centralized provision is strong with respect to water losses; unaccounted-for water
increases significantly with increasing degrees of centralization.

Table 6. Explaining the Performance of the Water Supply Sector

Variable Production costs Operation Percentage of Incidence of Percentage of
costs water losses waterbome diseases access to service

Constant -4.32 n.s. 2.46 8.64 3.45
(-2.51) (5.44) (2.25) (2.39)

Degree of -0.10 -0.01 0.01 n.s. 0.38
centralization (-0.35)** (-0.27)** (0.89)** (1.74)

Per capita GNP n.s. n.s. 0.27 n.s. n.s.
l_____________ (4.90)

Country surface 0.47 -0.37 -0.003 n.s. n.s.
(2.06) (-2.71) (-1.01)**

Numberof 17 29 41 22 14
observations

CorrectedR2 0.15 0.16 0.36 0.01 0.01

** Not significant (also denoted by n.s.)
Note: T-statistics in parentheses.
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Summary of Findings and Policy Conclusions

A quick review of this paper's findings reveals decentralization has no clear-cut effect on
every indicator of infrastructure performance (Table 7). In fact, decentralization has no
statistically significant effect on many indicators. On the other hand, the only clearly undesirable
effect found is the impact on employment in the electricity sector (the only sector for which we
had employment data): decentralization increases employment lowers labor efficiency in
electricity.

Table 7. The Main Effects of Decentralization

Sector Desirable Undesirable Neutral

Roads * condition of unpaved * condition of paved roads is
roads improves unchanged
* overall performance of * share of paved roads in total
roads improves network is unchanged

Electricity * generation capacity * employees per Gigawatt * customers served per
improves per hour is high if there is employee is unchanged
* tariffs are lower no vertical unbundling * system losses are unaffected

(but spatial decentralization
preferred to than functional
decentralization

Water supply * percentage of water loss * production costs unchanged
decreases * operation costs unchanged

* percent access to service
unchanged
* incidence of water bome
diseases unchanged

In each of the sectors at least one performance indicator improved as a result of
decentralization. But these gains were limited. For instance, decentralization results in better
performance of roads (as measured by the percentage paved and unpaved roads in good
condition) only up to a certain point; ultimately gains from economies of scale dominate gains
from decentralization.

The mean-variance analysis also shows that decentralization can result in higher variance
in performance across jurisdictions. The larger variance may reflect better assessments of demand
and willingness to pay, but may also reflect different local capacities to provide services. These
differences in performance can be minimized if competition is present, either among regional or
district monopolies or among private firms. The advantages of centralized provision are more
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obvious when providing goods with high technological or coordination requirements, such as
paved roads and piped water systems with treated water. However, the operation of these
services is almost always cheaper when carried out by local authorities. These results are
corroborated (in the case of water supply) by the lower incidence of waterbome diseases and the
lower costs of producing water under centralized provision. The costs of operating water systems
(mean and variance) and water losses (mean) are lower with partial decentralization, however.

Policymakers should realize from this empirical analysis that the effects of decentralization
are always going to be sector- and country-specific. It is unreasonable to make an across-the-
board generalization about the type and level of decentralization that would be optimal for all
situations. But the paper does show that policymakers have some tools that they can use to
influence the performance of a decentralized sector. For example, industry structure affects the
performance of infrastructure sectors. Policymakers may benefit from considering other options,
such as service contracting, leasing, and service delegation to the private sector, when considering
transferring responsibilities to lower levels of government.
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Chapter 6

The Decentralization of Public Services:
Lessons from the Theory of the Firm

Jacques Cremer, Antonio Estache and Paul Seabright

The large expansion of government powers in some of the Western countries in the post
World War II period was given theoretical backing by the theory of market failure and the
advances in the studies of externalities, public goods, and optimal taxation. Many of these studies
have found their way into the analysis of economic development issues. During the 1980s, these
theories, or at least their applications in the public debate, have been justly criticized for their lack
of attention to government failures. Moreover, in recent years government intervention in the
economy has come to be regarded with more suspicion than in the past, and an increasing number
of policymakers in countries as different as Argentina, China or Hungary have adopted a more
pragmatic approach to development favoring reliance on the market to allocate goods and service.

The theoretical intuition behind the superiority of market allocation is well known. Given
the efficiency of market exchanges, agents should be left to make as many decisions for
themselves as possible. When these decisions are transferred to the public sector, there are
asymmetries of information and the associated opportunities for rent seeking activities, and the
loss of efficiency may be large enough for even the poorest members, who are supposed to benefit
from these policies, to lose out.

These insights have been applied to the organization of the public sector itself. If political
economy teaches us that as many decisions as possible should be decentralized through the
market, doesn't it follow that within the public sector decisions should also be decentralized as
much as is feasible? What cannot be left to private initiative should be handled by the lowest
possible level of government.

These policy insights, however, are based on a very unbalanced theoretical underpinning.
Economists have a good theory of the functioning of markets. Our understanding of governments
and of public administration is much more imperfect because these topics are more complex. This
makes it difficult to compare two types of public provision, for instance a very centralized
government with a federation that leaves much power to local units, since neither is very well
understood.

We believe that improvements in the analysis of the internal functioning and the optimal
structure of government should be made through the transfer of the intuitions developed in the
theory of the firm in the last twenty years. Some work has been done on this topic, but much
more can be done. In particular, the very important advances of contract theory in the last ten
years have not been adequately integrated into the analysis. The aim of this paper is to open
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channels of thought along these lines, emphasizing the provision of infrastructure. This is not to
imply that results from the theory of the firm can be directly imported. The public sector has very
specific features, some of which will be discussed below. What can be imported are intuitions and
techniques for the study of organizational problems.

The Received Wisdom on Decentralization

This section summarizes the received wisdom on decentralization of responsibilities for
regulation and provision of goods and services in the standard public economics literature. It
outlines the key assumptions underlying the main policy guidelines of the standard public finance
literature on fiscal federalism, focusing in particular on those that can much more easily be
addressed by a contractual approach to the issues raised by the structure of government.

A quick survey

The standard public finance literature provides both ex-ante and ex-post arguments for
decentralization. The classic ex-ante case for decentralization is provided by Oates in 1972. He
points out that public goods can have spatial characteristics reflecting the specific boundaries--
global, regional or local--of the benefits they provide to their consumers. Oates' decentralization
theorem suggests that, for a given information structure about demands, each type of good should
be provided by a level of government -- central, state or municipal--enjoying a comparative
advantage in accounting for the diversity of preferences in its choice of service delivery. Club
theory provides related arguments for an optimum size of local authorities.

Based on these demand elements and on the recognition that spillovers and other forms of
production and consumption externalities can matter, a "standard" list of desirable expenditure
assignments--in terms of provision and/or responsibility--provides the basis of the policy
guidelines for countries considering decentralizing government structures. For instance, airways
and railways should be a central concern in view of the national scope of their benefits and costs,
while provision of services in highways could be national, state or local--balancing between
spillovers and local preferences.

The comparative advantage of the various government levels reflects an assumed
government failure. In one argument, the failure stems from an informational asymmetry between
central and subnational governments. Central governments are assumed to have some institutional
disadvantage in picking up local information on preferences. More decentralized governments
have better knowledge of local preferences, because they have access to information denied to
central government, or because they more accurately observe preferences. In a second
government failure argument, the central government is assumed to be institutionally compelled to
adopt a uniformity constraint in service delivery. Even if it were able to identify the diversity of
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demands across regions and municipalities, it could not diversify its supply accordingly. These
failures reveal the second best nature of the decentralization argument.

The classic ex-post case for decentralization was made by Tiebout in 1956. Tiebout's
claimed that, ex-post, population mobility reinforces the ex-ante case based on superior
information or flexibility of local government. This mobility should eventually ensure a perfect
match between public sector supply and consumer preferences. Consumers vote with their feet
and move to the municipality or region which provides them with the services and financing mix --
taxes, user fees, etc.--they want. In sum, it explains how jurisdictions of optimal size are
established or how individuals take membership in these "local clubs".

Shortcomings of the Tiebout approach

Since most analysts of fiscal federalism have used generalized versions of the Tiebout
model in which the incentives of the different districts are fundamentally linked to the ability to
attract new inhabitants and/or new capital, it is worth focusing on some of its limitations as a
model of political decentralization in practice:

* The role of the national government is not endogenous, or rather it can only be
considered as trying to circumvent the negative aspects of the competition between
jurisdictions.

. The governments' objectives in the Tiebout model are assumed to be profit
maximization (see Bewley, 1981), without any discussion of how such objectives
might arise from a realistic model of the political process. The latter issue is generally
only addressed explicitly in public choice models.

* Government failures (including corruption) can arise at the subnational level as they
arise at the central level.

* The actual mobility of factors is generally much more limited than assumed by Tiebout
and the effect of positive decisions by the government of one district will influence the
competitive position of the district only in the long run. From an empirical point of
view, as pointed out by Walsh (1992), the main relevance of the model is in a
metropolitan setting--i.e. within suburbs located near other communities and hence
with exit options.

* Mobility can give rise to externalities which are not accounted for in the design of the
financing mode of the jurisdiction.

* In practice, politicians often try to favor specific interest groups in their districts (for
instance, US congressmen will try to introduce in the law tax breaks designated to
favor specific firms whose headquarters are in their districts). Tiebout theory would
predict more stress on favoring the transfer of factors of production to the district.

* Responsibilities are actually often shared by various levels of government. For
instance, governments must decide on aggregate road expenditures in a jurisdiction,
and on the allocation of this expenditure among different types of roads. The first
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decision can be left to the federal government and the second to the local government.
Similarly, the federal government can set pollution standards, and the local
government can be in charge of monitoring their implementation (see Estache and
Zheng (1992) and (1993) and Jack (1992)). The difficulty in the study of this
responsibility sharing mechanism stems from the modelling of the incentives of the
different levels of governments.

In addition to appreciating the particular shortcomings of the Tiebout framework, it is
important to appreciate what the underlying approach can and cannot be expected to achieve.
Tiebout's basic insight was that population mobility can enable governments to overcome the
well-known problem of inducing citizens to reveal their preferences for public goods. This
problem arises if governments have no way to exclude from consumption those citizens who state
that they would prefer not to pay for the provision of a certain public good. If goods are "local",
however, they can be provided only for the citizens of a given local jurisdiction (together with a
local tax), thereby excluding from consumption all non-residents and allowing citizens in their
choice of residence to select their preferred combination of public goods. In the limit, when
mobility is costless and various other technical conditions are satisfied, the public goods problem
disappears and the allocation of resources is efficient.

The Tiebout approach has nothing to say, however, about how the appropriate local
bundles of public goods might come to be established. This might, of course, happen as the result
of spirited competition between independent local governments (though to do so they would have
to be profit maximizing, and it is far from clear how such a goal might emerge from any plausible
political process). But there is no reason in principle why a central government could not also put
the Tiebout insight to use, and differentiate its supply of public goods by locality in order to
induce the revelation of preferences. In short, the Tiebout model describes the virtues of local
differentiation of public goods supply, not the virtues of decentralization of power. In order to
understand the pros and cons of decentralization as such, it therefore needs supplementing by an
account of the respective abilities of central and local governments to undertake the kind of local
differentiation whose virtues the Tiebout model has described.

Such an account would return us essentially to the ex ante approach to decentralization.
Underlying many scholarly as well as popular accounts of decentralization is a view of the
essential informational advantages of local government, and an implicit model with the following

72elements:

* A country is divided into n districts, and there are no other political divisions, either
above the district or below it.

* Each district has a local government which has knowledge of the relevant characteristics
of that district.

7 2A model with the some of the features discussed below is presented in De Groot (1988).
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* Each local government takes decisions in the interest of its own district, without taking
into account the desires of other districts except if this is imposed by the federal
government.

* There is a central government that takes decisions in the interest of the country as a
whole (whatever exactly this may mean).

* The central government knows only the average of the characteristics of the districts.
Consequently it can do no better than implement a uniform package of public goods for
all districts.7 3

For each issue, the power to take decisions is given either to the central government or to
the local governments. The types of issue that we have in mind are the levels of expenditure on
elementary education, pollution standards, the mileage of new roads to be built.

Such a model yields results that are quite close to the "common" wisdom on
decentralization: there is a fundamental trade-off between decisions that are more appropriate to
local conditions and the internalization of externalities. There are of course other benefits from
coordinated decisions than simply the internalization of externalities: those due to the exploitation
of increasing returns, for instance.

The drawback of the model, however, is that it leaves the informational advantage of local
government essentially unexplained. To explore this issue further we turn to a discussion of the
implications of recent developments in contract theory.

A Simple Contract Model of Decentralization

In this section, we revisit the preceding model with the help of a simple contractual
approach. This allows us to enrich the description of the communications between federal and
local governments. We begin by a brief exposition of revelation contracts, and apply the insights
to the problem of decentralization.

Asymmetry of information and contracts

For many years, economists had talked informally about the strategic use of information
(see for instance the famous planning debate of the 1930's between Hayek and Lange (1938)), but
it was not until over thirty years later that the strategic use of information was for the first time
formally integrated into our models. This revolution changed our understanding of markets
(following the path breaking contributions of Akerlof (1970) and Spence (1973)) and of

73 This inference is not correct in a dynamic model in which the central government, while initially
uninformed, experiments with differentiated public good supply and thereby learns about the different
characteristics of the districts. This would be similar to a tatonnement process in Walrasian models. We are not
aware of such a dynamic model explicitly developed in the public finance literature.
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incentives in organizations (following the no less path breaking contributions of Groves (1973)
and Weitzman (1974)).

The basic framework is very simple. A federal government wants a municipality to build a
sewage system in a poor neighborhood. It has no administrative power to force it to do so, and
must offer a cost sharing formula. Typically, this formula will be part of a contract that links the
amount paid by the federal government to the characteristics of the sewage system that is built. If
the costs of building the sewage system are better known to the local government than to the
federal government, the former will be able to extract an informational rent. This informational
rent is not only a transfer from one government level to another, it has efficiency costs: it order to
reduce it the federal government will build a cost sharing formula that will induce the local
government to choose a system that is not optimally dimensioned.

It is possible to show that the federal government of our example never looses anything by
offering a contract of the following form: "Tell me everything you know that is relevant to the
estimate of cost. As a function of what you tell me I will, according to a predetermined formula,
transfer funds to you and order you to build a system of predetermined characteristics".

Furthermore, it is possible to choose a contract such that the local government will
truthfully reveal its information. The equivalence of any cost sharing formula to one of these
"revelation mechanisms" in which the informed party is given incentives to announce its
information truthfully, is called the revelation principle.

The intuition behind this principle is that, given any initial contract, the federal government
can calculate under what circumstances the local government would have incentives to misreport
its information. It can then modify the contract so as to increase the transfers to which the local
government would be eligible under these circumstances, so as to leave it no worse off if it tells
the truth. The increased transfers which it must therefore implement are a necessary cost of the
initial asymmetry of information, and cannot be reduced by any strategic manipulation. The
validity of the principle depends, however, on the assumption that the federal government knows
enough about the payoffs of the local government to calculate its incentives for lying; even more
importantly, it depends on the assumption that it has no difficulty committing itself to a truth-
inducing contract. We shall discuss the limitations of these assumptions below, but shall
concentrate for the moment on the theory's strengths.

The revelation principle can easily be adapted to a situation where the construction of the
sewage system extends over a long period of time and where the information becomes available to
the local government progressively. Then, any contract between the two parties is equivalent to a
contract in which the local government informs the federal government as soon as information
becomes available.

The fact that any contract is equivalent to a revelation mechanism is an extremely useful
technical tool. It also reveals the limitations of the theory. The Constitution of the United States
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can be considered the founding contract of that country. Using contract theory to analyze the
present, one would need to assume (implicitly) that the Founding Fathers had foreseen present
conditions as one of the contingencies in the contract they drew up.

Implications for decentralization

In light of contract theory, the basic model that we have sketched above can be
substantially modified. There is no reason to assume that the federal government will accept the
fact that the information of the local government is not accessible. It can propose contracts
(implicit or explicit) that ask the local governments to reveal their information and commit it to
some actions as a function of this information. All the apparatus of contract theory can be used to
study the end result.

A revelation mechanism need not only be interpreted as a contract signed between the
federal government and the local governments. It can also be thought of as a system of taxation,
where the tax is levied according to the observable actions and characteristics of the district. The
same fundamental trade-off will be involved: efficiency requires large informational rents to the
more fortunate districts. This makes a very strong case for performance based grants, though it
also underlines that such grants may conflict with considerations of equity. The informational
rents will not necessarily be allocated according to any normatively justifiable formula.

In order to limit informational rents, the federal government will find it desirable to accept
inefficiencies. The service that the district provide will not be priced in such a way that marginal
cost is equal to its social marginal value. It will only be for these districts who are the most
efficient at providing the service that the equality will hold.

An example may help. In a country in which the federal government subcontracts to the
local governments maintenance of the roads, the latter would try to exploit their superior
knowledge of local technical conditions and of the taste of the local population. They would have
a tendency to overstate costs and benefits of additional maintenance. The theory tells us that they
will be able to reap some advantage from this superior knowledge. Furthermore, in order to limit
this advantage the federal government will accept that some inefficiencies creep into the system,
and the direction of these inefficiencies can be predicted: there will be too little maintenance.

The rigour and clarity of the theory of revelation mechanisms has an associated cost. By
appearing to suggest that a central government can, if it wishes, overcome the informational
advantages of local government, it undermines the entire basis of the trade-off between
information-gathering and the internalization of externalities that constituted the conventional
wisdom as we characterized it in section 2. The conclusion might appear to be that centralization
is always to be preferred to decentralization, but in fact the subversion of the traditional approach
goes further than that. For if a central government can sign contracts with local governments,
what is to prevent local governments from signing contracts with each other without the
intermediation of a central authority at all?
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Why do we need a central government in order to internalize externalities?

The management of river basins represents a typical example of decisions that one should
expect to leave to levels above the local level (assuming, of course, that, as is usually the case, the
river flows through many localities). Indeed there are strong externalities with the upstream
localities able literally to dump their trash, on the downstream localities. If this is the case, why
can't the externality be resolved through direct negotiations between the localities themselves?

More generally, the conventional wisdom has generally assumed that we need an authority
that can order subordinate units to limit negative externalities, or encourage them to produce
more positive externalities. There is no explanation of why we cannot apply a version of the
reasoning in the Coase theorem, which states that in the absence of negotiation costs, bargaining
will lead to optimal outcomes. One may acknowledge that the Coase theorem is more seductive at
the theoretical level than as guide to reality, and one cannot expect a totally satisfactory solution
to this problem. However, without at least some thought given to the discrepancy between
theoretical and practical intuition, it is difficult to provide guidelines on the circumstances in
which it would be better to let districts negotiate between each other (see Gatsios & Seabright,
1989, and Jack, 1992, for discussions of this point).

So far, then, the application of contract theory to the analysis of decentralization has
yielded a somewhat nihilistic conclusion. Not only has it shown that the supposed advantages of
decentralization are not really advantages; it has also shown that the supposed disadvantages of
decentralization are not really disadvantages. In consequence, without further refinement it
implicitly makes it impossible to discuss the allocation of responsibilities among the different
levels of government at all. For example, the literature contains arguments for the decentralization
of secondary schools to local governments as well as arguments why it should be run at a regional
or national level. How would we use standard contract theory to study these two situations? In
both cases, contracts, implicit or explicit, would be signed, and some parties would benefit from
informational rents due to their superior "time and place" knowledge. There would really be no
reason to have very different outcomes in one case and the other. Even if the objectives of the
regional and the local governments were different, they would presumably be drawn to bargain
together in such a way that the terms of the contract would represent both of their objective
functions. The main difference would be in the identification of the party responsible for paying
the informational rents to the other.

The implication of this reasoning is that studying the imperfections of contractual
bargaining is not just the result of a pedantic desire for a baroque modelling strategy. On the
contrary, it is absolutely central to understanding the strengths and weaknesses of decentralization
in government. If contractual bargaining worked perfectly, the extent of decentralization in
government would be an irrelevance. In section 4, therefore, we discuss three important aspects
of the imperfections of contractual bargaining that are of particular importance: the endogeneity
of information acquisition, the incompleteness of contracts, and the possibility of renegotiation.
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Contract Theory with Imperfections in Bargaining

Both the conventional wisdom on decentralization and first-generation contract theory
treated the allocation of information as exogenous to the model. In reality the information
possessed by agents depends on the cost of acquiring it and the cost of processing it, and
therefore on the incentives that they have to incur these costs. A good allocation of
responsibilities should give the proper incentives to agents to incur these costs.

For instance, the control of politicians by the electorate depends crucially on the
information that the electors have on the performance of the different government entities to
which they belong. As we discuss below, the allocation of responsibilities among levels of
government affects this acquisition of information, by increasing the value of the information to
voters in their efforts to control politicians.

The neglect of this point can also lead to underestimation of the cost of citizen
participation in the running of government and can lead to recommendations for the creation of
overly complicated administrative structures, with each citizen belonging to a multiplicity of
districts, one by each type of public good.

The endogeneity of information acquisition

Closer attention to the endogeneity of information acquisition is the first step in
understanding whether and to what extent local jurisdictions enjoy any kind of informational
advantage over central ones. Let us begin with an example. Should a public transportation system
in a provincial city be run by a local agency or by a branch of a national agency? The received
wisdom would answer that it should. Externalities between cities are negligible, and hence the
informational advantages of proximity dominate. Upon reflection though, it is difficult to
understand what these informational advantages are. A national transportation agency could and
presumably would employ representatives living in the city, who would have access to the same
sources of information as the representatives of a local agency.

There seem to be two common reasons why local authorities are assumed to be better
informed about local conditions than national ones. First, there is direct observation. Because
local politicians and civil servants live in the district, they have direct access to information
(quality of service, traffic problems) which is not available to individuals who live far away.
Furthermore, the information that they do not gather directly can easily be provided by
acquaintances, family members, or simple citizens who have easy access to them. Second, there
are formal mechanisms. Governments often put in place formal procedures through which they
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collect information from their constituents: consultative assemblies, public hearings, advisory
boards.

If local governments indeed have better information than central governments, it must be
either because some of these techniques are available to them and not to the central government,
or because they have better incentives to use them. However, it is clear that there is no reason
why central government cannot use any of the techniques available to local government. Central
governments do name representatives to local areas who collect information on their behalf (for
instance, the French pr6fets); and they do use mechanisms by which citizens of a local area can
express their views and provide information.

If anything, the balance of advantage as far as the availability of information gathering
techniques is concerned probably lies with central government. There are economies of scope in
the collection of information: a central agency which runs many transportation systems can
transfer techniques acquired in one of them to the others at low cost; it can also afford to hire
technicians in more specialized areas than can a local agency.

If central governments do not in fact use the techniques available to them as assiduously as
local governments (a matter on which empirical evidence is unclear and which will differ
according to the type of information in question), this must be because they have less incentive to
use them.74 In the city transportation case, it will be because local politicians, who live among and
are up for re-election by local citizens, have more incentive to listen to what those local citizens
say. National politicians could find out if they wished to the views and opinions of local citizens;
but they will have less incentive to take them seriously. Understanding why this is so depends
critically on appreciating the significance of the incompleteness of political contracts.

The incompleteness of contracts

The notion of incompleteness. Whether in economic or in political life, a contract
allocating responsibility to various parties for the accomplishment of certain tasks can never cover
all the eventualities that may occur. This may be because the parties simply do not foresee all
relevant eventualities; it will certainly be because the cost of writing contracts to cover them all
would be prohibitive; and more subtly, some eventualities, though foreseeable and describable,
could not be verified by any agency capable of enforcing the contract. For example, suppose the
national government tried to sign an undertaking with the citizens of the provincial city to
indemnify them financially if the performance of their transportation system were inadequate.
Even in circumstances where the citizens and the government both knew perfectly well that the
performance of the system was inadequate, such a clause would be unenforceable.

74 Note that the higher incentive of local politicians to use local information does not imply that corruption
may be a lesser problem in decentralized governments. In fact, corruption may actually become a more serious
problem if increased access to information is not matched by increased accountability of local authorities.
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Thanks to Coase's (1937) insight that a good theory of the firm had to be built on a
precise description of the costs of transactions, theorists of the firm have long focused their
attention on the difficulties of writing contracts. If one can write explicit contracts for the delivery
of some goods and services, this transaction can be conducted between firms without any loss of
efficiency. When explicit contracts have limitations, there might be place for internal organization.

The first formal model of incomplete contracts is the model of the employment
relationship due to Simon (195 1).75 Simon argued that an employer cannot predict accurately the
tasks it would like a future employee to do; it is even impossible to write down explicitly a list of
which tasks have to be accomplished under which circumstances. Under these conditions an
employment contract specifies a salary and a set of tasks that the employer is allowed to ask the
employee to do. Williamson (1975), who provided an essential link between this literature
and the modem formal contracting literature, conducts a careful and exhaustive study of the
difficulties of contracting.

Following Grossman and Hart (1986), this has been the subject of much recent work
which shows that even relatively simple transactions necessitate very complex contracts. The sale
of an airplane gives rise to a contract of several hundred pages. Redistribution of income among
political districts necessitates formulae whose consequences are not always clearly anticipated by
their designers. In practice, the complexity is reduced by writing contracts that do not discriminate
as finely as ideally desirable between different circumstances. For instance, the proportion of the
cost of a project to be paid by different levels of government will be dependent on the values of a
subset of all the variables that economic theory would deem relevant. In practice it is important to
discriminate between two types of variables:

1) those variables that depend on the actions of the parties. For instance, redistribution of
funds between different areas should in principle depend on all the effort they make to
provide services to the poorest segments of the population.
2) those variables that are exogenous to the actions of the parties. For instance,
redistribution should depend on the relative prices of a number of internationally traded
goods which influence the economic well being of the poor or the cost of providing them
with services.

In both cases we observe real-life arrangements that take into account only some of the
many variables that are potentially relevant.

Implications for the theory of organizations. This renewal of contract theory has had
powerful implications for the theory of organizations. If it is impossible to specify fully in a
contract what actions should be taken by which party, the best the contract can do may be to
decide which party has the discretion to take the relevant decision. In other words, contracts

75 Alchian and Demsetz (1973) present counterarguments to the thesis of Simon.



109

become less a matter of specifying particular actions and more a matter of allocating rights of
control. By contrast, complete contracts would remove the need for discretion and thereby make
redundant the notion of control.

The notion of control paves the way for decisions with a "0-l" or "yes-no" character in
contract theory. This sheds light on issues of integration: organizations are or are not vertically
integrated with each other. This type of sharp distinction is not easily available in standard
contracting models.

The idea that parties to a contract will need to agree on allocations of control rights also
helps to explain the power of incumbency in organizations. With a complete long term contract
the only benefits of incumbency come from the accumulation of specific capital or other physical
changes in the system. All the rents associated with these benefits can in general be extracted by
the party who has the most bargaining power at the outset. With incomplete contracts, the
situation changes. One must often leave some power ex-post to the agent, who may share in the
rents associated with the contract even if there is no asymmetry of information.

Implications for the theory of decentralization. This insight can be applied to the problem
of the difference between giving the right to control an agency to a local government or to a
central government. The contract between the agency and its controlling body specifies certain
actions that it must take, certain rights that it has, but also certain actions that the controlling
government body is entitled to take. In order to understand the consequences of the contract, it is
therefore crucial to understand the objectives of the controlling body, and hence to know its
identity. So in the case of the city transportation authority, answering to a local controlling body
will mean having its policy determined by strictly local considerations, which is desirable so long
as spillover effects on and from other regions are small. Answering to a national controlling body
would mean possibly benefiting from the national coordination of policy but also being run by
those with many other priorities than the welfare of citizens of the city concerned. Centralization
may be said therefore to improve coordination but reduce accountability.

Similarly, the contract between the electorate and a politician elected to office is very
incomplete. The actions taken by the politician will depend on a number of factors, including the
other tasks for which he is responsible. This is rather trite, but it is very difficult to integrate those
considerations in a complete contract model, where the electorate can give sophisticated
instructions to the politician and adjust precisely the reward to the action taken. Likewise,
contracts between jurisdictions will be very incomplete, and there will consequently be limits to
the extent to which externalities can be internalized purely by bargaining between jurisdictions.

A stylized model of political accountability that explicitly incorporates the incompleteness
of contracts is presented in Seabright (1994). Essentially it is a model in which voters seek to
provide politicians with incentives to act in their interests. However, the "performance" of the
politicians depends on factors that are not verifiable and cannot be made the subject of an explicit
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contract. Therefore the only way to provide politicians with the right incentives is to give voters
the power to eject them if they are dissatisfied.

Centralization in this model involves two features. Its advantage is that by allowing the
central government to control more levers of policy it internalises any externalities between the
regions. Its disadvantage is that any one region loses its ability to eject the government purely
according to its own preferences; it faces the risk that in some circumstances a government will be
re-elected whom it would have wished to eject, because of the preferences of other regions.

Renegotiation of contracts

A federal government promises support for the construction by a local government of an
irrigation system if a certain number of conditions are met: a design made by a reputable
engineering firm, a cost benefit analysis which proves the desirability of going ahead, and a public
hearing of the users. The local government complies with the first two conditions, but not with
the third, which it feels politically dangerous. If it has been smart enough to keep the design of the
system within acceptable bounds it can, explicitly or implicitly, propose to the federal government
the following deal: "Why don't you accept to fund the project, even though some conditions have
not been met? You will be better off than if you did not fund it, and so would we." Under the
general principle that bygones are bygones, the federal government should accept this deal.76 The
original contract is not "renegotiation proof." The awareness of this fact will weaken the
incentives of the local government to respect the terms of the original agreement.

The general idea is straightforward: if during the execution of a contract it becomes clear
that it can be modified to increase the utility of all the parties involved, the original contract will
be modified at this point. Foreseeing this modification, the parties may modify their behavior in
previous periods.

This has important policy consequences, and makes it possible to understand policy
choices that seem mysterious. For instance, penalities for delay in large projects are often
renegotiated away when the contractor is late. The expectation of this renegotiation encourages
delay. However, this is often unavoidable. Once the project is late, the client will often prefer not
to impose the penalty so as to keep carrots with which to encourage not too untimely completion
(see Cremer and Seabright (1994, forthcoming)).

Unresolved issues. In the excitement of new discovery, it is easy to underestimate the
number and importance of topics which are important on applied grounds and on which the
literature has difficulty progressing. We mention four.

76 We are ignoring some important real world considerations, such as the desirability for the federal
government to appear "tough" in possible subsequent negotiations.
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Dynamics and transitions. We do not understand well the dynamics of organizations.
There is informal evidence that transitions between one line of activity and another, between one
industry and another, between one organizational form and another are difficult and require time.
Analytical treatment of these phenomena is very difficult.

The constitutionalframework. The contracts, implicit or explicit, that govern the life of an
organization have different statuses. Some are more fundamental than others, rather as, in the
legal realm, clauses of constitutions have a higher status and are more difficult to change than
ordinary laws. This hierarchy of rules, important in private firms and even more so in
governments, is poorly understood.

Multidimensional uncertainty. Most of current theory has been developed in settings
where uncertainty bears on the value of one real variable. The extension to multidimensional
uncertainty creates very difficult technical problems, and has been successfully completed only in
very special cases. It is difficult to give precise advice on methods to circumvent the problem, but
one should be aware of this fact when using the insights of the theory.

Networks of contracts. Recently a number of authors have stressed the fact that firms
should be thought of as networks or nexuses of contracts or of treaties (see Cremer and Riordan,
1987; Aoki, Gustafson & Williamson, 1990). However, very little formal work has been done on
the interrelationships between different contracts signed by the same agent. For instance, a
provincial government will be party to contracts signed with the federal government, with the
districts at a lower level, with the unions representing its employees, implicitly with the voters,
etc. We do not understand very well how these contracts interact with each other.

What is a Jurisdiction and Where Should Its Boundaries Lie?

Traditional micro economic theory takes the definition of the firm and its objectives as
given. The theory of the firm began making substantial progress by asking the seemingly very
abstract question: "what is a firm?" Even though the answers we have are still imperfect, the
work done to find them has yielded lessons that have very concrete policy implications. It is
therefore a reasonable strategy to try to ask the question: "what is a political jurisdiction?"

Coordination

One important aspect of the definition of the firm is that it groups together numerous
types of activities. Similarly, if we are to develop a good understanding of political jurisdictions,
we need to take seriously the notion that they integrate the power to make decisions in different
domains. Indeed, jurisdictions can be thought of as organizations that group together the power
to take political decisions, and we can ask what determines the grouping of activities by analogy
with the grouping of activities within a firm.



112

Simon (1973) has argued that what determines the grouping of activities is the necessity of
coordination of activities in the short run. Cremer (1981) has analyzed formally this coordination.
The following example, drawn from this paper, provides the necessary intuition.

The allocation of responsibilities for transportation within a country is usually done by
mode of transportation. This seems to neglect the fundamental nature of the good. From the point
of view of consumers, a plane trip between Paris and Lyons has more similarity with a train trip
between the same two cities than with a plane trip between Paris and Toulouse. Yet, it is the two
train trips that are the responsibility of the same agency, not the two trips between Paris and
Lyons. Why is that? In the day to day management of the transportation system, the decisions to
be taken are decisions that involve the planes and the crews that will flow between all towns. Very
few short run decisions involve planes and trains at the same time. It is true that for planning
purposes one should weigh carefully the options of plane and train transportation one against the
other. These decisions are made in circumstances where time is not a crucial factor, and hence the
extra difficulty of coordination between agencies is not very important.

For the management of infrastructure, this might have some important consequences. For
instance, one could think that main irrigation channels could be, let us say, a provincial
responsibility, whereas smaller branches could be a municipal responsibility. This can only be true
in circumstances where there is no necessity to coordinate rapidly the management of the two
parts of the system.

Control by voters

The theory of the firm has spent much energy trying to understand the mechanisms
through which managers of corporations are controlled. Stockholders have bounded rationality,
and both the acquisition of information and the exercise of the right to vote on corporate matters
have relatively large costs. Furthermore, the benefits of any improvement in corporate
performance generated by such activities are shared with all the other stockholders. It would seem
therefore that corporations are undercontrolled. The mechanisms used to remedy this situation are
of two kinds. First, the control of the day to day management of the firm can be delegated to
specialists (i.e. the board of directors). Second, underperforming firms will be targets for
takeovers if outsiders believe that they can run the firm in ways that increase its profits. There is
general consensus that the question of control affects considerably the structure and the behavior
of organizations.

Different forms of grouping together activities affect considerably the nature of the control
that is exercised on political managers. First, relying on cooperation between layers of
government often blurs responsibility for the execution of particular projects, and hence might
have negative effects on efficiency. This is a common problem in water projects in some parts of
Latin America for instance where coordination efforts become a highly time consuming part of
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project management. Second, even where responsibilities are separate it makes sense to divide
them according to principles that are easy to remember. For example, allocating responsibility for
different types of road to different levels of government sometimes results in difficulties in
identifying who is in charge of what.

Because voters invest in information gathering about the performance of local
governments, there is some organizational capital invested in the quality of participation in public
life at different levels. For instance, in a system where municipal governments are powerful, voters
will pay attention to the actions of the mayor, newspapers will develop sources in townhalls, and
so on. Under these conditions there will be strong benefits to allocate new responsibilities to
townhalls, rather than to weaker, and therefore less controlled, political entities. One can expect a
certain stability of the allocation of power in the system.

If these intuitions resist further analysis, and if they are as important in practical terms as
we suspect that they are, the consequences for the organization of the public sector are striking.
Because one cannot determine the optimal level of government for specific tasks in isolation, it
does not make sense to study the decentralization of decisions about infrastructure in isolation
from the allocation of other public responsibilities. For instance, landfill management will be
assigned to the municipalities, because they are responsible for garbage collection, and they are
responsible for garbage collection because they have better information about the use of land,
having gathered this information in order to collect property taxes.

Note that there is a cost to pushing too much responsibility onto one level of government.
If the central government, for instance, is responsible for too many activities each of them will
have relatively little weight in the decisions of the voters, and hence it will be easier to run some
of them for private rather than public benefits.

Some Applications

The optimal size of a jurisdiction. Decentralization below the national level is relatively
systematically promoted in the literature. Very often, one sees lists stating that this decision is to
be taken at the federal level, this other at the state level, and yet another at the local level. Why
would the efficiency criterion be a certain number of levels below the national level? Some
countries have a smaller national population than states or municipalities in other countries. It
would seem that population, or area, or some other measure of the services to be rendered would
be a more logical criterion, and if this is the case, it does not make much sense to push
decentralization on smaller countries.

On the other hand, the notion of control might help explain why the optimal number of
levels might vary in such a way that the smaller district is larger in large countries than in smaller
countries. The bounded rationality of voters prevents them from exercising adequate control over
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more than a certain number of governmental identities, a number which is independent of the size
of the country.

Does decentralization promote democracy? It is often argued that decentralization will
promote democracy: local governments are more sensitive to local needs, hence an individual has
more possibilities to influence decisions that affect his life and his welfare under greater
decentralization. This statement can be made more precise in two ways. First, under
decentralization, there is a greater responsiveness of decisions with respect to the changes of
preference of a single agent or group of similar agents. Second, under decentralization, there is a
higher probability that a given agent or group of agents is pivotal, and hence determines the
choice of a solution between two alternatives.

However, these generalizations will hold, if they do, only when all other factors are equal.
In particular, it is important to notice that decentralization might lower the political power of the
poorest citizens (see Seabright, 1994, section 3). Under decentralization, government will indeed
be more sensitive to local needs, but it will still be local needs as perceived by the local political
system. Hence, the groups that find it easier to organize political activity at the local level will be
favored by decentralization. Organization of political forces is easier for groups where the benefits
of influencing public policy is shared among a small number of agents. Groups that have more
difficulty organizing will in general prefer larger political districts so that organizing is easier.
Some political backing comes from the fact that political forces that have favored income equality
have generally favored centralized governments.

Why should decentralization lead to more experimentation? The argument is often made
that decentralization promotes experimentation: free from the strictures of central administration,
local governments can try out new ideas and methods. Decentralization of decisions in water
supply matters for instance has led Fortaleza in the North East of Brazil to adopt cheaper
technological solutions such as community water pumps not yet tried in the South of the country
where traditional large utilities have typically been the norm. The diversity of experiences in urban
transport in France or in India for instance also illustrates what municipalities can do when given
the freedom to choose.

However, one must be careful with this argument. If the regions of the country are very
different, it does indeed seem likely that local control will lead to more diversification. On the
other hand, experimenting with a new technique creates positive externalities for other districts:
they do not suffer the consequences of potential failures but benefit from the information
generated.

It might seem that one could have the best of both worlds: use a decentralized system to
benefit from local adaptation, and have the central government fund experimentation. But note
that it is very difficult to write a contract that will indeed incite a district to experiment with a
different institutional arrangements. It is difficult to define precisely what is the innovation;
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typically, institutional innovations are refined during implementation. It is also difficult to check
whether it has indeed been implemented.

Earmarking because of the incompleteness of contracts. In many East Asian and Latin
American countries, earmarking is or has been a common of way for subnational governments to
finance some of their major infrastructure expenditures and hence deserves a careful assessment in
a discussion of decentralization. McCleary (1991) provides a useful survey of the arguments for
and against earmarking of revenues. Defining earmarking as "the practice of assigning revenue ---
generally through statute or constitutional clause --- from specific taxes or groups of taxes to
specific government activities or areas of activity", he develops a number of criteria that allow
identification of the cases when it is justified. These criteria reflect the lessons of experience but
some lessons from standard welfare economics. They can be revisited in the language of
incomplete contracts.

McCleary recognizes that earmarking is a second best solution: in the absence of
imperfections in the government budgetary system it should not be used. For instance, in some
countries taxes on fuels and vehicles are earmarked for a road construction fund. This practice has
been defended as a mean to provide "more stable funding (that) would encourage competition".
Translated into our framework, this argument goes as follows:

1) Entrepreneurs will enter the road construction industry only if they can be relatively
confident that the government has a long run commitment to the building of roads so
that they have a reasonable probability of recovering their investments.

2) The complete contract approach to this problem would have the government make a
contract with entrepreneurs defining conditions under which roads would be built, the
prices which would be paid, and the penalties that the government is willing to incur if
it does not pursue this program. Such contracts are not feasible.

3) Therefore, a second best approach is for the government to commit itself through a
second best, albeit imperfect contract: the resources coming from a specific source
should go to a specific use.

This way of stating the problem allows a few refinements of McCleary's analysis. For
instance, McCleary argues that "when money is tight, earmarked funds may be temporarily frozen
(as happened in Ghana) or diverted to other uses (as in Mali), or the government and public
enterprises may stop paying their fuel bills and hence fuel taxes (as they did in Zaire)". This shows
that a commitment to earmarking is not fully credible; this might imply that earmarking cannot
achieve what it sets out to achieve and that it would be better not to attempt it. However, it is
also recognized that "the more reliable funding has made it easier to use private contractors
through competitive bidding". Ex-ante, the earmarking was recognized by private entrepreneurs
as a way to increase government commitment.
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We believe that an approach that takes into account from the outset the fact that all
contracts are incomplete should be able to weigh better the costs and benefits of earmarking. It
does not work perfectly, because commitment to earmarking is sometimes reversible and because
it potentially distorts government allocation of funds. But if we can understand exactly how and in
what circumstances it increases the cost to government of reversing its expenditure commitments,
this will help to quantify the benefits it can provide.

The incomplete contracts approach can also guard against certain misconceptions. For
instance, McCleary argues that earmarking should only take place when there is "an appropriate
investment program and a clear set of rules to regulate investment decisions, the mix of spending
on capital, maintenance and rehabilitation, and administrative overheads".

Notice that if there did exist a clear set of rules, and a credible investment program, there
would be no need for earmarking. It would be possible to write a rather explicit set of rules that
the government should follow. This approach seems to be in contradiction with the recognition
that it is the difficulty of writing contracts that makes earmarking necessary. To see this, consider
a country where the federal government has responsibility for road building but states have
responsibility for maintenance. Presumably, the federal government has responsibility for the
construction of roads because there are externalities and the state governments would not of their
own volition build enough. If this is the case, left to their own they would also underinvest in
maintenance. The federal government should therefore find some technique to encourage the local
government to conduct more maintenance (we assume for the moment that state governments
have a comparative advantage in maintenance, perhaps because local monitoring of road quality is
easier).

If there were clear cut indicators of the quality of maintenance undertaken by state
governments, the federal government could easily sign a contract with them linking a payment to
the quantity and quality of the maintenance that had been done, as well as to factors over which
they did not have control. It is because such indicators are not available that other techniques
must be found. Earmarking may be one of them since it can be reasonable to order the local
government to earmark all the receipts from local gasoline taxes and from tolls to maintenance. Its
has the advantage of providing an automatic link between the usage of the transportation network
and maintenance. It can also have a high opportunity cost in terms of other decentralized
expenditure needs (education, health,...) when local resources constraints are important.

Concluding Remarks

This paper has done no more than scratch the surface of a literature rich in both theoretical
and practical insights. Its key messages are the following:
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1) The modem theory of the firm provides many insights into political organization, for
political jurisdictions can be thought of as pseudo-firms that provide services and
which group together decision-making activities of various kinds.

2) Questions about decentralization in government are about the allocation of rights of
control. If contractual relations were complete it would not matter whether power
were decentralized or not, since contracts would specify everything to be done at
each level of government and there would be no need for discretion.

3) The appropriate degree of decentralization depends upon which level of government
will have the most incentive to act to bring about the desired outcomes. In particular,
centralized governments can reap benefits of coordination, but tend to be less
accountable than decentralized ones, though there are important exceptions to this
general rule.

4) The organizational design of government affects not only incentives to take decisions
but also incentives to gather the information on which those decisions will be based.
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