
6
Setting priorities and
implementing reform

The potential for improving performance in infra-
structure provision and investment is substantial, as
is the quantity of resources devoted to infrastruc-
ture. Thus, both the need and the broad direction for
reform are clear. Additional investment will obvi-
ously be neededbut more investment will not in
itself avoid wasteful inefficiencies, improve mainte-
nance, or increase user satisfaction. Achieving these
improvements will require three broad actions: ap-
plying commercial principles to infrastructure oper-
ations, encouraging competition from appropriately
regulated private sector providers, and increasing
the involvement of users and other stakeholders in
planning, providing, and monitoring infrastructure
services. These adjustments call not only for policy
changes, but also for fundamental institutional
changes in the way that the "business" of infrastruc-
ture is conducted. Four major options (introduced
in Chapter 1) are available for effecting such
changes to improve infrastructure provision and
performance and to expand the capacity to provide
infrastructure services.

Choosing among alternatives: institutional
options and country conditions

Institutional options

The four institutional options represent different al-
locations of ownership, financing, and operation
and maintenance responsibilities, and also of risk
between government and the private sector (Table
6.1). These options are not exhaustive but are repre-
sentative points on an underlying continuum of in-
stitutional alternatives.

OPTION A: PUBLIC OWNERSHIP AND PUBLIC OPERA-

TION. In nearly all infrastructure sectors, the most
common vehicle for ownership and operation is a
public entitya parastatal, public enterprise, pub-
lic authority, or government departmentowned
and controlled by the central, regional, or local gov-
ernment. As described in Chapter 2, the delivery of
services is better carried out when public organiza-
tions are run on commercial lines, freed from gov-
ernment budget and civil service constraints and
subject to normal commercial codes and regula-
tions. Competition from private firms pressures
public providers to improve their performance and
should not be prevented by regulatory or other bar-
riers. Using private contractors for clearly defined
services, such as maintenance of public utilities,
provides experience that can gradually be extended
to full operation by the private sector through
leases or concessions (Option B), as both public and
private parties gain familiarity and confidence with
partnership.

OPTION B: PUBLIC OWNERSHIP AND PRIVATE OPERA-

TION. Through concessions or leases, the public sec-
tor can delegate the operation of infrastructure facil-
ities (along with the commercial risk) and the
responsibility for new investment to the private sec-
tor. As detailed below, the rights to use publicly
owned assets or to provide exclusive areas of ser-
vice vary by infrastructure sector. Port leases allow
the use of public facilities, while municipal solid
waste collection contracts award service rights but
usually not exclusive use of publicly owned facili-
ties. Leases and concessions permit private sector
management and financing without the disman-
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Table 6.1 The main institutional options for provision of infrastructure

Function

Option A Option B Option C Option D

Government
department

Public enterprise

Leasing
contract

Concession
contract

Private
(including

cooperative)
ownership

and operation

User or
community
provision

('self-help')Traditional

Corporatized
and

commercial

With
service

contract

With
management

contract

Ownership
of assets

Public Public (majority) Public (majority)
Private

(majority)
Private or

in common

Sectoral
investment
planning,
coordination,
policymaking,
regulation

Internal
to

government

By
parent

ministry

Parent ministr
or separate public at'thority

Public authority
negotiated with
private operator

None or
public

authority

None or
public

authority

Capital
financmg
(fixed assets)

Government
budget

Subsidies
and public

loans

Mainly market-based
financing Public

Private
operator Private l'rivate

Current
financing
(working
capital)

Government
budget

Mainly
subsidies

Mainly internal
revenues

Private operator

Private
(government
may pay for

pubfic service
obligations)

I'rivate

Operation and
maintenance

Public ent erprise

Private
operator

for
specific
services

Private
operator Private operator Private PrivateGovernment

Collection of
tariff revenues

Government
Government

or public
enterprise

Public enterprise Private operator Private l'rivate

Other
characteristics:

Managerial
authority

Government Public enterprise Private
operator Private operator Private Private

Bearer of
commercial
risk

Government Public enterprise Mainly
public

Private operator Private Private

Basis of
private party
compensation

Not applicable
Fixed fee
based on
services
rendered

Based on
services

and results

Based on results, net of
fee paid by operator for

use of existing assets

Privately
determined

Privately
determined

Typical
duration

No limit
Fewer
than

5 years
About

3-5 years
5-10
years

10-30
years

No limit No limit



Box 6.1 Ingredients of good performance under alternative institutional forms

Option A: Public ownership and public operation

Government roles as owner, regulator, and opera-
tor clearly separated.

No government interference in detailed manage-
ment.

Public enterprises subject to general commercial
law and to general accounting and auditing standards
(operating on "level playing field" with private enter-
prises).

Tariffs set to achieve cost recovery as appropriate,
and enterprise subject to hard budget.

Public service obligations, if any, targeted and
compensated explicitly by government transfers.

Managers selected by professional qualifications
and compensated appropriately.

Appropriate mechanisms in place to obtain feed-
back from users.

Discrete activities and functions that can be un-
bundled open to private entry (for example, through ser-
vice contracts).

Private management skills obtained as needed (for
example, through management contracts).

Ownership and control shared with the private
sector (for example, as minority shareholder).

Option B: Public ownership and private operation

Basic legal framework of contract law, including
credible enforcement mechanism, in place.

Contracts clearly specify monitorable performance
targets, responsibilities of owner and operator, processes
for periodic review (especially to account for unforeseen

changes in input costs), mechanisms to resolve disputes,
and sanctions for nonperformance.

Contracts awarded by transparent selection
process, preferably competitive bidding.

Option C: Private ownership and private operation

Appropriate competitive restructuring of subsec-
tor undertaken.

Practical and statutory barriers to private entry re-
moved (for example, restrictions on access to credit and
foreign exchange).

Regulation in place to protect public interest
when competitive discipline is insufficient and to en-
sure private entrants access to network facilities when
relevant.

Option D: Community and user provision

Participation of users or community members
from earliest stage of program preparation to ensure
willingness to pay and ownership of scheme.

Participation of beneficiaries ensured through ap-
propriate organizational means, and with contributions
in kind or in cash.

User group supported by access to training and
technical assistance from sectoral agency or nongovern-
mental organizations.

Appropriate consideration given to technical re-
quirements for interconnection with primary or sec-
ondary network infrastructure, if relevant.

Service operators appropriately trained, compen-
sated, and held accountable.

tling of existing organizations or the immediate
crafting of an entirely new regulatory framework.

OPTION C: PRIVATE OWNERSHIP AND PRIVATE OPERA-

TION. Private (including cooperative) ownership
and operation are most attractive to the private sec-
tor when there is high potential for securing rev-
enues from user charges and when commercial risk
and political risk are low. This option is likely to
apply most readily in activities that lend themselves
to competition, such as telecommunications, power,
gas, railways, and ports (with appropriate tariff
policies); less readily to waste disposal; and least of
all to rural roads.

OPTION D: COMMUNITY AND USER PROVISION. For

municipal and local services, user provision or com-
munity self-help arrangements that provide smaller-
scale infrastructure such as village feeder roads,
water supply and sanitation, and canals, or small-

scale power generation off the national grid can
provide effective and affordable service in many
areas, when those who contribute to the costs are
the primary beneficiaries. Community self-help
schemes must be selected, designed, and imple-
mented locallynot imposed from outside. They
may also offer the only feasible approach in infor-
mal periurban settlements and rural areas until the
more formal supply systems expand their networks
sufficiently.

Previous chapters discussed experience with
each of these institutional arrangements and the fac-
tors contributing to success or failure. The main con-
ditions for good performance in each are summa-
rized in Box 6.1.

Country conditions

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

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

Source: Appendix table Al; WDI tables 1,25,31,32.
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demand for infrastructure will be growing rapidly.
The socialist economies in transition, by contrast,
enjoy high coverage and relatively good technical
performance. The main challenge in these countries
is to reorient supply to meet the changing pattern of
demand brought about by economic restructuring.
Middle-income reforming economies have rela-
tively high infrastructure coverage but weaker per-
formance, especially in maintenance. Improving ef-
ficiency is their highest priority, in order to provide
the service necessary to restart growth. High-
growth economies have comparatively good cover-
age and performance. For them the challenge is to
meet rapidly expanding needs for infrastructure of
all types to sustain their 7 percent average annual
growth in output and to service the needs of urban
populations growing by 4 percent a year.

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

Table 6.2 Country infrastructure coverage and performance

Indicator

Low-
income

economies
Transition
economies

Middle-income
reforming
economies

High-
growth

economies
OECD

economies

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

safe water (percent) 47 95 76 86 99
Households with electricity (percent) 21 85 62 61 98

Performance of infrastructure
Diesel locomotives unavailable (percent) 55 27 36 26 16
Unaccounted-for water (percent) 35 28 37 39 13
Paved roads not in good condition

(percent) 59 50 63 46 15
Power system losses (percent) 22 14 17 13 7

Basic indicators
GNP per capita, 1991 (U.S. dollars) 293 2,042 1,941 3,145 20,535
GNP per capita average annual growth

rate, 1980-91 (percent) 0.2 1 0.6 5 2

Population average annual growth rate,
1 980-91 (percent)

Urban 6 1 3 4 1

Total 3 0.3 2 2 0.5



government and the strength of the country's un-
derlying institutions determine the enabling envi-
ronment. Stability of the macroeconomic and sec-
toral policy climate is critical for attracting long-term
investments, as are supporting institutions and
structures such as well-functioning judicial and fi-
nancial systems. The capacity of regulation and
institutions to promote the public interest (as dis-
cussed in Chapters 3 and 4) is an integral compo-
nent of a climate for private involvement. Third is
the private sector's capacity and will to assemble
the resources needed to supply services in the con-
struction, financing, and operation of infrastructure.

In low-income countries, all three dimensions of
capacitytechnical capability, the enabling envi-
ronment, and private sector interestare typically
low. But large countries in this group, such as India,
have a greater depth of technical capacity and pri-
vate sector interest because of their size, a fact that
in some ways makes them distinct. In formerly so-
cialist economies in transition, technical capability is
high, but an enabling environment for market activ-
ity is just emerging (and private sector capacity is
newly developing). In middle-income reforming
countries, technical and managerial capabilities are
generally high, and the enabling environment is rea-
sonably well established. However, in many such
countries, low growth restricts private sector capac-
ity. High-growth countrieswith generally strong
technical capacity a favorable business climate, and
keen interest from the private sectorare poised to
take advantage of all institutional options.

Differences in country capacity affect the choice
of reform. Institutional arrangements differ in the
demands they make on government administrative
and regulatory resources, as well as in their degree
of dependence on private sector participation. As
discussed in Chapter 3, the choice between conces-
sions and privatization depends largely on whether
it is more desirable to regulate private sector in-
volvement through contractual arrangements or
through a regulatory agency. Where the economic
environment is uncertain or evolving (as in low-
income or transitional economies), it may be easier
to induce private sector entry through contracts
both because agreements can be detailed in advance
and because ownership does not change. That
arrangement puts less private capital at risk. At-
tracting private investment for system expansion is
another matter. As discussed in Chapter 5, private
ownership or long-lived concessions are usually
needed to induce private investment. The adminis-
trative capacity necessary for contracts or for pri-
vate sector ownership depends on how much regu-

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

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

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

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

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

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

Telecommunications and energy

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

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

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

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



Table 6.3 Feasibility of private sector delivery varies by infrastructure components.

a0
5)

Key to marketability rating:

= 1.0 (least marketable)

LI =2.0

= 3.0 (most marketable)

Local services

Long distance and value-added

Thermal generation

Transmission

Distribution

Gas production, transmission

Railbed and stations

Rail freight and passenger services

Urban bus

Urban rail

Rural roads

Primary and secondary roads

Urban roads

Port and airport facilities

Port and airport services

Urban piped network

Nonpiped systems

Piped sewerage and treatment

Condominial sewerage

On-site disposal

Collection

Sanitary disposal

Primary and secondary networks

Tertiary (on-farm)

Low

Low

Qub

Due to either absence of scale economies or sunk costs, or existence of service substitutes.
Marketability index is average of ratings across each row.
Including cargo handling, shipping, and airlines.

Medium

Medium

Few

Medium

Medium

Low l'ublic Low Many High

iligh

High

2.6

3.0

2.6

2.4

2.4

3.0

2.0

2.6

2.4

2.4

1.0

2.4

1.8

2.0

2.6

2.0

2.4

1.8

2.0

2.4

2.8

2.0

1.4

2.4
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Potential for Public service
Potential Characteristics cost recovery obligations Market-

for of good from user (equity Environmental abilit
competition a or service charges concerns) externalities index



Table 6.4 Options in telecommunications and energy

Options key:
s A - Commercialized public authority

B - Concession or lease
C1 - Private sector with interconnection or access regulation only
C2 - Private sector with price regulation

The policy options in telecommunications are
similar for all country types (Table 6.4). In low-
income countries, extremely limited access to
telecommunications calls for a liberal policy on the
entry of private suppliers. These providers can re-
spond to users who are willing to pay for regular
service and can offer alternative communications
teclmologies (radio- or satellite-based) to establish
basic service for provincial areas. In most middle-
income countries, the regulatory environment al-
lows for entry by new providers and for the privati-
zation or commercialization (through concessions)
of existing services.

POWER. The potential for competition in the
power sector is greatest for thermal generation and
distributionactivities that can be unbundled from
existing vertically integrated power utilities and op-
erated under concession. Alternatively, these activi-
ties can be privately provided. A minimum market
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size may be necessary before unbundling becomes
worthwhile, however, and in the very small markets
of many low-income countries, vertical separation
of generation from transmission and distribution
may not produce sufficient efficiency gains to offset
the additional coordination costs involved. In virtu-
ally all countries, large-scale hydroelectric genera-
tion (because of unique environmental and risk fea-
tures) is likely to remain publicly owned but can be
operated on commercial principles for example,
under management contracts. Small-scale hydro-
electric facilities can be privately owned.

Sector policies that take advantage of opportuni-
ties for competition in the generation of power can
improve efficiency and lower costs. Concessions are
an established means of increasing sectoral effi-
ciency. In order to compete, private power produc-
ers must have access to the national grid and be
coordinated by a network manager. For the foresee-
able future, national power transmission will retain

Sector and activity
Marketability

index

Low-
income

countries

Middle-income countries

Transition Reforming High-growth

Telecommunications
Localexchange
Long distance and

value-added services

2.6

3.0

B, C2

B, C1

B,SC2

B, C1

C2

C1

S C2

C1

Power
Thermal and small

hydroelectric generation 2.6 'SB, C1 B, C1 B,51C1 C1

Large hydroelectric generation 1.4 A,eB A, B *A,B A,S B
Transmission 2.4 A, B B,C1 S B, C1
Distribution 2.4 B SB,'C2 S C2

Gas
Production/distribution 3.0 B, C1 C1 C1



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

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

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

Water and waste

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

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

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

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

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

User associations for operation and maintenance
of small-scale irrigation schemes and tertiary canal
networks have proved successful in countries as di-
verse as Argentina, Nepal, the Philippines, and Sri
Lanka. Colombia, Indonesia, and Mexico have suc-
cessfully transferred responsibility for operations
and maintenance to farmers, even for larger-scale
state-owned schemes. Careful preparation has been
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Table 6.5 Options in water and waste

Options key:
A - Commercialized public authority
B - Concession or lease
C - Private sector without regulation

s C1 - Private sector with access regulation or regulation of exclusive service contracts
D - Local community and user self-help (with technical assistance)

needed to ensure that farmers feel a sense of owner-
ship and that problems resulting from deferred
maintenance by the public authority have been re-
solved. Economic pricing is essential to create
proper incentives for farmers to use water effi-
ciently, as has been done in Mexico (described in
Chapter 4).

SOLID WASTE MANAGEMENT. In many developing
countries, municipal sanitation departments engage
in all stages of solid waste management. They ex-
pend a major share of local budgets for that pur-
pose, yet they typically collect only 50 to 70 percent
of solid waste and do not achieve environmentally
safe disposal. In all country groups, the collection of
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urban solid wastes can be carried out more effi-
ciently under contract by the private sector. The ac-
tivities of informal groups that have traditionally
undertaken recycling or resource recovery in many
countries can be made safer and more efficientfor
example, the traditional scavengers (Zabbaleen) in
Cairo were transformed into a private company
contractually responsible for collection, transport,
and recovery of waste.

Ensuring environmentally safe disposal through
sanitary landfills or incineration requires more di-
rect involvement by governments in planning and
regulation because disposal has large externalities
and economies of scale that make competitive pro-
vision less viable. Municipalities may collaborate in

Marketability
Low-

income

Middle-income countries

Sector and activity index countries Transition Reforming High-growth

Water supply
Urban piped network 2.0 SB A,SB A,SB
Rural or nonpiped 2.4 D SD SD

Sanitation and sewerage
Piped sewerage and treatment 1.8 i A, S B A, SB A, S B SA, SB
Condominial 2.0 SD 41D SD
On-site disposal 2.4 C, S D C, D C, D C, * D

Irrigation
Primary and secondary networks 1.4 A,SB PA,SB A,SB
Tertiary (on-farm) 2.4 D SD SD SD

Solid waste
Collection 2.8 C1 SC1 C
Sanitary disposal 2.0 sA,B B,C1 B, C1



solid waste disposal through metropolitan or re-
gional entities operated under contracts with the
private sector, as in Caracas, Sio Paulo, and other
cities in Latin America. Concessions are a useful
means of obtaining technical expertise in waste dis-
posal technology.

Transport

The transport sector allows for a rich mix of options
for service provision. Roads offer the least scope for
private sector involvement (because of pricing prob-
lems), and sectors such as railways need some regu-
lation because of large sunk costs or to ensure net-
work access (Table 6.6).

RAILWAYS. The essential element of reform for a
railway is to give it autonomy to operate as a com-
mercial activitya commitment that can be
strengthened through an infusion of private equity
capital and private management. Railways in devel-
oping countries have typically been heavily regu-
lated, structured as monolithic organizations, and
saddled with uneconomic lines and overemploy-
ment. The resulting fiscal subsidies and unreliable
service make the railways less able to modernize
and to compete with other modes of transport. The
presence of intermodal competition for freight and
passenger services calls for a reform strategy that
would largely remove price regulation from rail ser-
vices and grant the railways structural flexibility to

Table 6.6 Options in transport

A - Commercialized public authority
B - Concession or lease
C1 - Private sector with access or route regulation only

t C - Private sector with price regulation
D - Local community and user self-help (with technical assistance)
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Marketability
Low-

income

Middle-income countries

Sector and activity index countries Transition Reforming High-growth

Railways
Railbeds and stations 2.0 iA A, B B

Rail freight 2.6 A, C1 A, C1 C1 C1
Passenger services 2.6 A,.B A,B *B,i C2 B, C2

Urban transport services
Urban bus 2.4 C1 C1 C1 C1

Urban rail 2.4 SB B

Roads
Primary and secondary roads 2.4 A, :B-toll A,S B-toll A,SB-toll
Rural roads 1.0 SD
Urban roads 1.8 A

Ports and airports
Facilities 2.0 A, B A,iaB A, B A, B

Services 2.6 B, C1 i-B, C1 B, C1 B, C1

Options key:



permit them to drop uneconomic lines. An exception
to rail service deregulation should be made for cap-
tive shippers without access to alternative modes.

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

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

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

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

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

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

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

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



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

Payoffs from reform

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

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

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

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

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

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

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

Table 6.7 Fiscal burden of underpriced
infrastructure
(billions of U.S. dollars)

Sector
Savings from
better pricing

90

13
5

15

123

Source: Ingram and Fay 1994.

Source

Underpricing

Underpricing
Illegal connections

Underpriced passenger
service
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Power

Water

Railways

Total



Table 6.8 Savings from increased efficiency
(billions of U.S. dollars)

Sector Savings Source of inefficiency

Roads 15 Annual investment requirements
created by improper maintenance

Power 30 Transmission, distribution, and
generation losses

Water 4 Leakage

Railways 6 Excess fuel use, overstaffing, and
locomotive unavailability

Total 55

Source: Ingram and Fay 1994.

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

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

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


