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Beyond markets in infrastructure

Commercial and competitive provision of infra-
structure can effectively deliver the services needed
to meet social goals such as economic growth,
poverty reduction, and protection of the environ-
ment. But a number of problems arise for which
markets cannot guarantee solutions. Many infra-
structure services, especially those that resemble
public goods (as described in Chapter 1), will be
undersupplied if markets alone are left to deter-
mine their provision. Market outcomes may allo-
cate fewer infrastructure services to the poor than
society desires. Environmental consequences of in-
frastructure provision are unlikely to be fully antic-
ipated and incorporated in market allocations. Co-
ordination within and across sectors may not
receive adequate attention. Although these prob-
lems have little in common, government action ap-
pears to be the obvious solution in each case. Ad-
mittedly, governments often have failed to
distinguish themselves in providing adequate pub-
lic goods, safeguarding the interests of the poor,
protecting the environment, and coordinating sec-
tors. But such failure has not been universal. Nor is
it inevitable.

A variety of responses and policy initiatives can
help overcome the limitations of both markets and
governments. This chapter discusses five such ini-
tiatives:

Decentralization and local participation to in-
crease the benefits derived from local public goods,
such as feeder roads, and improve collective activi-
ties, such as maintenance.

Sound budgetary allocations to nationwide spend-
ing programs to improve the social value of major in-
frastructure networks, such as national trunk roads
and large-scale irrigation.

Narrowly focused subsidies to make services af-
fordable to the poor.

Changes in pricing, regulations, and project design
to address externalities and to reduce the adverse en-
vironmental consequences of infrastructure.

Project-planning techniques to take account of
economic, environmental, social, and sectoral con-
cerns not addressed in individual commercial or
local decisions.

Decentralization and participation:
involving users

In order for public goods, such as local feeder roads,
to be provided, three things must happen. First, the
amount and type of infrastructure to be supplied
must be decided. Since the product will be available
to all, individual choices expressed in the market
cannot be relied on for this decisionmaking. Second,
investments must be made and the infrastructure
must be provided. Since user charges that fully re-
cover costs are not always feasible, private entities
cannot always be relied on to make the investment.
Third, infrastructure facilities must be maintained.
Because many infrastructure services benefit the
public at large, individuals in a market setting can-
not be expected to perform this task.

Although the market clearly would fail in these
functions, centralized public infrastructure bureau-
cracies have not proved particularly adept at per-
forming them either. Investment decisions often re-
sult in too little infrastructure in rural areas. When
rural infrastructure is provided, priorities are often
set centrallyresulting in inadequate responsive-
ness to local concerns and inappropriate provision
for local conditions. For example, road design by
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transport ministries in Africa is often more sensitive
to technical as opposed to service - considera-
tions. This leads to excessive rural road width and
cost and hence to fewer roads. Moreover, without
sufficient local commitment to the infrastructure
that is supplied, investments are not maintained
and thus deteriorate rapidly. Soon after Côte
d'Ivoire spent $115 million constructing 13,000
water supply points, a survey found that barely half
of the handpumps involved were functioningan
experience all too common in the rural water sector.

In most situations, infrastructure provides public
goods of a localized nature. Decentralized responsi-
bility, in which government authority is moved to
subnational levels of government, offers an oppor-
tunity to improve the provision of such goods. Pro-
vision of local, and to some extent even national,
public goods can be more effective when participa-
tion provides a voice for infrastructure users and
stakeholders.

Decentralization

Mexican experience with a municipal fund program
reveals the potential for improving service delivery
by decentralizing government authority to indepen-
dent subnational governments. Funds are made
available to local governments for projects that are
chosen, planned, and executed by local communi-
ties. Many of the projects involve infrastructure,

such as roads, bridges, and water supply systems. A
review shows that projects are executed at one-half
to two-thirds the cost incurred by centralized agen-
cies. Since 1990, the municipal fund program has
spread to all but two Mexican states (Box 4.1). Be-
cause local governments are better placed to deter-
mine and respond to local preferences, decentraliza-
tion can increase user satisfaction, too.

The group of countries undertaking decentraliza-
tion reforms is expanding and is not limited to in-
dustrial countries or to large developing countries
(such as Brazil and India). A study using compara-
ble data from twenty industrial and developing
countries found that decentralized expenditures ac-
counted for one-half of infrastructure spending in
industrial countries and one-quarter in developing
countries. While local expenditure has always been
common in some sectors, such as solid waste dis-
posal by municipal authorities, the scope for decen-
tralized control extends to other sectors, such as
roads and water, especially when responsibility for
various activities can be divided among national, re-
gional (provincial), and local authorities.

DECENTRALIZATION IN ROADS. Since roads in a city
or rural region chiefly benefit local residents, while
the benefits of primary highway networks are more
broadly spread, decentralization of responsibility for
local roads is quite natural. Decentralization should
include implementation of maintenance and also fi-

Box 4.1 Mexico's municipios help themselves

Until 1990, Mexico's experience with rural infrastructure
was typical of that in many other countries trying to pro-
mote rural development. Projects managed by state and
federal agencies were often poorly selected and de-
signed and were implemented with inadequate supervi-
sion. Furthermore, there was no commitment to ongoing
operations and maintenance by the agencies, local juris-
dictions (municipios), or communities. As a result, expec-
tations often outstripped performance.

Many of Mexico's priority projects are relatively
small and located in inaccessible places. Yet the munici-
pal fund program, introduced in 1990, demonstrated
that a locally managed grant fund can become a success-
ful alternative for managing rural investment in techni-
cally simple infrastructures such as small water supply
systems, rural roads and bridges, and school buildings.

The municipal fund program requires community
participation in project selection and execution. Every
year each municipio receives an allocation to finance proj-
ects selected with the participation of its communities.

Execution is usually managed by community commit-
tees (Comites de Solidaridad), which hire and supervise
local skilled workers and purchase materials. Communi-
ties must also contribute a minimum of 20 percent of
costs (usually in the form of unskilled labor and local
materials), which helps to ensure that only projects of
local priority are selected. Studies have found that mu-
nicipal fund projects often cost one-half to two-thirds as
much as similar projects managed by state or federal
agencies. In Mexico this success may be explained in
part by the presence of skilled workers in many commu-
nities and a tradition of volunteer community labor.

Currently operating in all but two of Mexico's thirty-
one states, the program has financed approximately
75,000 projects over the past four years at an average
cost of $11,000 each. Mexico's four poorest states have
received $32.5 million in municipal fundsan average
investment of $8 per capita, spread across 653 rural
municipios.
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nancing to ensure that communities are willing to
pay for the quality of road service providedif all
costs were borne by higher government levels, local
residents would prefer paved roads. A review of
forty-two developing countries found that, where
road maintenance was decentralized, backlogs were
lower and the condition of roads was better (al-
though the effect of financing decentralization was
not included) (Figure 4.1). The decentralized cases
also had higher proportions of paved roadway. But
decentralization was also associated with higher unit
costs of maintenance (partially reflecting the higher
share of paved roads) and with wider differences in
quality across regions (reflecting interregional differ-
ences in institutional or human capacity).

DECENTRALIZATION IN WATER AND SANITATION. An

analysis of World Bankfunded projects demon-
strates that a division of responsibilities, provided
that there is suitable coordination, leads to better
performance and maintenance in the water and
sanitation sectors than would be the case in more
centralized frameworks. Data for a group of devel-
oping countries reveal that per capita water produc-
tion costs are four times higher in centralized than
in fully decentralized systems and are lowest when
decentralization is combined with centralized coor-
dination. Most water sector studies recommend a
three-tiered organization, with a national agency re-
sponsible for finance, long-term planning, standard
setting, and technical assistance. Under the national
agency, regional utilities function as operators, mon-
itoring compliance with national standards and reg-
ulations, supervising local systems, and training
local managers and technical staff. The third tier
consists of local agencies that manage the local sys-
tem, collect fees, monitor use and maintenance, and
plan local budgets. An alternative decentralized
arrangement found in France and Germany (and
emerging in Brazil and Poland) moves management
of each activity to the lowest appropriate level. For
example, water resource managementincluding
regulation, emission standard setting, and invest-
ment decisionsis at the water basin (rather than
the national) level, while the provision of services is
left to municipalities.

Of course, technical considerations may dictate
collaboration and planning across government lev-
els. For example, water and sanitation investment
decisions made by regional utilities have to be coor-
dinated with local land-use planning. And limita-
tions are often imposed by local capacity. In Brazil,
although municipalities are constitutionally as-
signed responsibility for delivery of urban water, re-

Figure 4.1 Countries with decentralized
road maintenance have better roads.
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Source: World Bank data for 42 developing countries.
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gional public utilities often take over local functions
on contract from those municipalities that lack the
necessary scale of operation to be economic.

Decentralization is not inherently good or bad.
As with all arrangements, its success depends on
the incentives it creates, the capabilities it can draw
on, and the costs it imposes. To improve incentives,
public accountability is essential and can be en-
hanced by local choice of leaders, local control of fi-
nances, and other forms of local responsibility. Elec-
tions are one mechanism for involving citizens in
choiceselectoral reform in Colombia and Vene-
zuela has produced a resurgence in local leadership.
Newly elected mayors have been able to mobilize
private sector financing for investment programs. In
order to be held accountable, local leaders must
have control. This includes control over revenues,
which in turn requires adequate local finance laws
(covering budgeting, financial reporting, taxation,
contracting, and dispute settlement). In many coun-
tries, key responsibilities of local governments
including the ability to tax or to charge user fees
can be suspended by the central bureaucracy with-
out consultation. This lack of autonomy discourages
local administrators and contributes to a popular
image of local government inefficiency or even cor-
ruption. Accounts and audits are important sources
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Figure 4.2 Participation increases water
project effectiveness by improving
maintenance.
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of information necessary to ensure accountability to
local citizens.

Imbalances between revenue sources and expen-
diture assignments threaten to reduce the perfor-
mance of subnational governments. A study of ten
developing countries, using comparable data, found
that subnational revenue covers only 55 percent of
expenditures. Greater effectiveness in raising rev-
enues locally getting users who benefit most from
the local public goods to provide the required re-
sourcesis the key to equating revenues with ex-
penditures. When national governments make
transfers to the subnational level to offset inter-
regional inequalities in resource mobilization capac-
ity, these transfers should remain transparent.
Transfers that are not clearly publicized to local
users can undermine local government accountabil-
ity and jeopardize the improvement in incentives
sought from decentralization.
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Unlocking local effort through decentralization
requires creating new technical and institutional ca-
pacity. Many poor communities lack requisite skills
and cannot take up the opportunities offered by de-
centralization. This lack of capacity remains an im-
portant constraint. Adequate technical support is
needed, including access to engineering, project de-
sign, and administrative skills. Organizations such
as AGETIP (Agences d'Exécution des Travaux d'In-
térêt Public) in Africa or the Brazilian-based IBAM
(Instituto Brasileiro de Assistencia Municipal) help
develop local capacity, prepare projects, and moni-
tor project execution and operation.

Participation

The importance of participation in effective delivery
of local public goods is well recognized, and it is
central to community provision of service (Option
D as presented in Chapter 1). A 1985 World Bank re-
view of twenty-five projects (mostly in agriculture
and rural development) five to ten years after com-
pletion found that participation by beneficiaries and
grass-roots institutions was a key factor in those
projects' long-term success. Without local participa-
tion, projects often either foundered at the imple-
mentation stage or were not maintained and failed
to produce sustained benefits. This experience has
not been unique to World Bank projects; it is mir-
rored by other development agencies. Statistical
analysis reinforces the impression from project re-
viewsa 1987 analysis of recent World Bank proj-
ects and a 1990 analysis of USAID-funded projects
found strong evidence for the importance of partici-
pation.

Participation in project formulation is particu-
larly important for the maintenance of facilities. A
study of 121 completed rural water supply projects
in Africa, Asia, and Latin America, financed by var-
ious agencies, showed that projects with high par-
ticipation in project selection and design were much
more likely to have the water supply maintained in
good condition than would be the case with more
centralized decisionmaking (Figure 4.2). A review of
eight rural water projects in Nepal, comparing gov-
ernment-designed projects and those designed with
(rather than for) the community, found that the lat-
ter were smaller, made greater use of community re-
sources, and had more sustained outputs.

There are three keys to using participation to im-
prove project performance: involve the beneficiaries
directly; seek their early consensus on the project;
and mobilize cash or in-kind contributions from
them. Consultation with officials or voluntary orga-



nizations is not a substitute for involving the ulti-
mate beneficiaries directly, for example, through
town meetings. For the water supply projects stud-
ied, the effect of increased reliance on intermediary
nongovernmental organizations or local govern-
ment units that did not involve users directly was
either insignificant or negative, while direct reliance
on local organizations whose members included
users had a positive impact on project performance.
It is particularly important to ensure that participa-
tory processes involve all groups of beneficiaries, in-
cluding women (who are often the primary users of
water and irrigation facilities) and others who may
be disenfranchised, such as the very poor and
landless.

Reaching consensus on user needs often leads to
infrastructure that is lower in cost, less technologi-
cally complex, and more labor-intensive. In Korea

52,400 kilometers of village access roads have been
built since 1971 as part of the saemciul undong move-
ment of community self-help. These roads have a
modest standardthey are gravel-surfaced and
only 2 to 3 meters wide, with standard designs for
culverts and bridges. Brazil and Indonesia have
both found that using participatory approaches to
identify appropriate low-cost technologies requires
flexibility in planning and engineering, and in
donor attitudes as well (Box 4.2).

Improved consensus on a project among in-
tended users not only increases their satisfaction
and willingness to contribute, but also helps mobi-
lize their involvement in construction and mainte-
nance. In many rural areas, collective contributions
are often in forms other than cash. In the Banglung
district in Nepal, for example, local communities
constructed sixty-two suspension bridges using a

Box 4.2 Applying innovative approaches to

Two World Bank-funded projects in Brazil and Indone-
sia demonstrate that using demand-oriented planning of
low-cost water and sanitation requires considerable ad-
justments by the formal institutions of government, the
engineering profession, and external donors (such as the
World Bank). In Brazil the Water and Sanitation Program
for Low-Income Urban Populations (PROSANEAR)
project is investing $100 million to provide water and
sanitation infrastructure to about 800,000 people in low-
income areas in eleven cities in different regions. In In-
donesia the Water Supply and Sanitation Services for
Low-Income Communities (WSSSLIC) project is invest-
ing about $120 million in similar infrastructure covering
1,440 low-income villages in six provinces and affecting
about 1.5 million people in all.

Participation must be tailored to the population. The
PROSANEAR projectnow under way for about two
yearshas taken a variety of approaches to involve ben-
eficiaries in the design of subprojects. In one approach,
leaders of community organizations are consulted on
basic choices, and the details are then worked out with
actual beneficiaries. In another approach, agreement is
reached between design engineers and beneficiaries di-
rectly, in consultation with community leaders and orga-
nizations. In both of these models, conflicts of interest
between the water company and community-based or-
ganizations are resolved through negotiation, with the
project design consultant as facilitator. Preliminary data
indicate that these two approaches have dramatically
lowered per capita investment costs and increased the
sense of project ownership among communities.

In yet another approach, Indonesia, which already
has a strong tradition of village organizations providing
public services, encourages village water and sanitation

water and sanitation planning

committees to act as decentralized water utilities. The
village committees can choose from alternative levels of
service and an array of tested technical solutions, de-
pending on how much the village is willing to contribute
to basic investment funds provided by the WSSSLIC
project.

Engineers need to adapt. In PROSANEAR, the partici-
patory process directly affected the kind of engineering
advice used. For example, water companies were re-
quired to award project design consultancies to a con-
sortium of engineering firms or firms working with
nongovernmental organizations that specialize in com-
munity participation. The supervision team at the na-
tional level encouraged project design consultants and
water company engineers to discuss plans with benefi-
ciaries before agreeing on final proposals. In Indonesia
nongovernmental organizations with experience in the
relevant sector are helping the project management team
and engineering staff to be responsive to the demands of
low-income communities.

Donors have to adjust their practices. The Brazilian and
Indonesian projects were approved by the World Bank
without blueprints of targeted service levels or delivery
systems. Instead, their appraisal reports provided broad
principles for project execution and indicative targets for
benefits and costs, leaving much of the design to be de-
veloped during implementation. The external donor
must provide intensive supervision to work out details
of the subprojects as chosen by the communities and to
monitor and evaluate implementation. Experience so far
shows that these learning-intensive, participatory proj-
ects can reduce capital costs, although they also entail in-
creased investment of staff time from the donor.
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combination of local materials, labor inputs, and
government funds. Households unable to partici-
pate directly in the construction were asked to con-
tribute food or money. Costs to the government to-
taled only about $50,000, while the amounts
mobilized locally were substantially higher. Similar
self-help initiatives supply power in rural Purang,
Nepal, and roads in Ethiopia (Box 4.3).

Cash or in-kind contributions from beneficiaries
also enhance project effectiveness by increasing
local commitment. Statistical evidence from the
rural water supply projects study mentioned above
indicates that the larger the share of investment
costs paid by water users, the more effective the
overall project will be. Until 1990, Mexican irriga-
tion operations followed a vicious circlea para-
statal organization operated and maintained the fa-
cilities poorly, so farmers rarely paid the (highly
subsidized) charges, leaving the operator even more
cash-strapped. Service then declined even further,
and farmers became even more reluctant to pay.
Since 1990, responsibility for more than 2 million
hectares has shifted from the government to water-
user associations. In order to improve maintenance,
these groups voluntarily raised water charges as
much as threefold. The higher charges have led to fi-

nancial self-sufficiency in most districts and im-
proved the efficiency of water use.

Self-help in the construction and maintenance of
infrastructure is most feasible with relatively small-
scale projects undertaken at the initiative of a well-
defined group or community for its direct and ex-
clusive benefit. With works that benefit a wider
public, such as feeder roads, self-help is much more
difficult to sustain over the long term, especially if
heavy reliance is placed on unpaid labor. There are
risks of exploitation of the poor and of low labor
productivity under the banner of self-help and vol-
untarism. Moreover, some types of infrastructure,
such as dams and major canals, power and telecom-
munications systems, trunk highways, and water
and sewer mains, are technologically complex net-
works for which local participation cannot ensure
adequate design and implementation.

Participation is not a panacea even in the sectors
where it is most relevant, nor is it costless and with-
out risk. Participatory processes take time and often
require the skills of professional intermediaries who
interact with formal sector agencies, explain tech-
nology options, and help resolve disputes. Partici-
pation works best together with, not in place of,
good governance. Special interests, local elites, or

Box 4.3 Power in Purang and roads in Ethiopia

There is a pressing need for electricity in the village of Pu- financial resources for improving and maintaining roads
rang in Nepal's Mustang districtand not just because and other infrastructures overlooked by governments. A
the winters are dark and cold and fuelwood is scarce. nongovernmental organization, GRCO was founded in
During the winter months, when villagers are house- 1962 to improve and maintain roads and bridges in the
bound by bad weather, electric lighting permits indoor Sebat Bet Gurage region southwest of Addis Ababa.
income-generating activities, such as carpet making. GRCO mobilized funds from local Gurage villages and

Without initial external assistance or even a bank towns and from Gurage migrants living in Addis
loan, Purang has established a 12-kilowatt installation Ababa. Since starting operations, it has financed im-
that is owned and managed by the community. The provements on more than 350 kilometers of roads and
plant runs twenty-four hours a day and supplies about spent about 7.2 million birr ($3.5 million). In addition,
100 houses with, on average, 120 watts each. Consumers members have contributed an estimated 8 million birr in
are charged to cover operation and maintenance costs. professional services and labor. In total, GRCO con-
Given the icy-cold weather conditions, the heated dis- tributed about 70 percent of the cost, with government
charge water is an added benefit. contributing 30 percent through budget allocations to

Why is the Purang project successful? Because of the national roads authority, which carried out the road
community participation, the management of the instal- improvements.
lation is well integrated into social, political, and eco- Private citizens' participation in road improvement
nomic structures, ensuring that all participants have ac- and maintenance works succeeded in GRCO because
cess to the decisionmaking process. The community not local people were provided not only with adequate in-
only owns the installation but also feels responsible for formation but also with the opportunity to set their own
it. Operators are chosen from among the villagers and priorities for development and to contribute both finan-
trained by a local firm. cially and in kindthus maintaining their commitment

Ethiopia's Gurage Roads Construction Organization and ownership. Government also supported local initia-
(GRCO) is a community organization that has mobilized tives with funds and technical assistance.



powerful minorities can capture the process to the
exclusion of others. Finally, local communities can-
not be expected automatically to take into account
the environmental costs they impose on others, any
more than a private firm would.

Improving budgetary allocations

Decentralization and participation can be useful in-
struments for overcoming market failure, particu-
larly when the public goods provided are local.
When the public goods are at the national level
say, a highway networkthe central government
maintains direct involvement in allocating re-
sources and in the planning and selection of proj-
ects. The process and criteria underlying central
governments' decisions on budgetary outlays for
national public goods and for transfers to subna-
tional governments are described in this section.
Strategic and project planning are discussed in a
later section.

In many developing countries, the basic process
for allocating and controlling public funds for capi-
tal investment and recurrent operations is often dif-
ficult to reconcile with professed development ob-
jectives. An analysis of budgetary allocations in
Uganda revealed that the budgetary process there

largely replicates historical allocations and does not
allow for increased emphasis on particular activities
or the phasing out of others. In Cameroon, Nepal,
and Zambia, transport sector allocations have em-
phasized the construction of new roads over main-
tenance or rehabilitation of existing networks, even
though the latter is a clear priority.

Comprehensive and centralized medium-term
planning with strong backing from political author-
ities was attempted in many developing countries
during the late 1950s and 1960s, without conspicu-
ous success. An excess of ambition spawned large
public projects, many of which remain a costly bur-
den for the economies concerned.

In some economies, including many in East Asia,
government decisionmaking of a more intermediate
nature has been practiced. In Japan, Korea, Malay-
sia, Singapore, and Taiwan, China, authorities focus
on directing public expenditures and actively coop-
erate with a strong private sector. Flexibility and
adaptability to changing circumstances are charac-
teristic, with formal plans being indicative rather
than prescriptive. In Malaysia, government deci-
sionmaking involves different levels of government,
with each level focusing on those issues for which it
is best qualified (Box 4.4).

Box 4.4 Centralized and decentralized infrastructure planning in Malaysia

The Malaysian approach to infrastructure planning
blends centralized and decentralized forms. First, at the
central level, national development objectives and tar-
gets are formulated by the National Economic Council (a
ministerial council chaired by the prime minister) and
the National Development Planning Committee (com-
posed of top civil servants from federal ministries).
Alongside these two groups, the Economic Planning
Unit, located in the prime minister's department, acts as
a coordinating and integrating agency rather than an ini-
tiator of sectoral plans.

Following deliberation by these two groups, the
federal government's development policies and sec-
toral priorities are conveyed to ministries, statutory
bodies, and state governments, which are then invited
to submit their programs for the next five-year plan.
This second stage constitutes the decentralized ap-
proach to planning. Agencies that are located in the
states are required to discuss their development pro-
grams with the appropriate State Economic Planning
Unit before submitting them to the relevant federal
ministry. This ensures that the state governments are
aware of the development proposals of the federal
agencies operating within their boundaries. The Na-
tional Development Planning Committee has ultimate

jurisdiction over the selection of expenditure programs
for the five-year plans.

The institutional framework for infrastructure devel-
opment in Malaysia has been effective in ensuring that
public provision of infrastructure has reflected both
broad national priorities and local needs. Infrastructure
provision was sufficient to sustain strong economic
growth up to the 1980s.

By that time, however, the emergence of strong pri-
vate sector capacity convinced the government that its
direct involvement in some sectors and activities was no
longer necessary. Fresh approaches were also perceived
to be desirable in dealing with growing infrastructure
bottlenecks. The government responded flexibly to these
changing circumstances, placing infrastructure sectors at
the forefront of its privatization program. To date,
eighty-five projects have been partly or completely pri-
vatized, including the 900-kilometer North-South High-
way, the container terminal in Port Kelang, Telekom
Malaysia, and the National Electricity Board. The gov-
ernment's "Guidelines on Privatization" issued in 1985
and "Privatization Master Plan" formulated in 1989
clearly confirm its view of infrastructure privatization as
yet another means to achieve its underlying develop-
ment strategies.
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Figure 4.3 In water and sewerage, the better-
off often get more subsidies than the poor.

Ratio of public subsidies to
richest versus poorest quintile
3

Pro-poor

0

i\c' c2

N CO'

Source: Petrei 1987.

çe

crS

Decisions on expenditure allocation within infra-
structure sectors as well as across sectors should be
guided by consideration of the country's underlying
development goals. Governments must choose be-
tween new construction and maintenance, and be-
tween rural and urban sectors among regions. Allo-
cating expenditures to different activities on the
basis of social rates of return is an important
method of establishing priorities. Analysis of such
returns in most developing countries reveals the
critical importance of maintenance over new con-
struction. A study of irrigation expenditures in
India identified maintenance of irrigation canals as
a top priority with returns as high as 40 percent.
Other activities that deserved priority over new in-
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vestment included drainage and completion of un-
finished projects. In Indonesia, rates of return on op-
erations and maintenance for irrigation and roads
have been found to be as high as 100 percent, indi-
cating that maintenance has been neglected.

In many countries, increasing spending on basic
rural infrastructure is an economic priority that may
contribute significantly to poverty reduction. China
has been successful in integrating agricultural de-
velopment with industrial development by building
up rural industrial infrastructure. Consequently,
rural industries have prospered and rural popula-
tions have become employed in industry without
major dislocation. Township and rural enterprises
in China now employ more than 100 million people
and produce more than one-third of gross national
output. In Indonesia and Malaysia since the late
1960s, an important priority for the government has
been balancing regional development and reducing
poverty. To this end, infrastructure expenditures
particularly in transport and irrigationhave been
directed to rural areas. In Malaysia in 1965, earth
and gravel roads represented 18 percent of the total
length of the road network (15,356 kilometers). By
1990 such roads constituted 32 percent of the 50,186-
kilometer network in the country. During this pe-
riod, poverty in Malaysia fell dramatically. Rural
poverty, which in 1973 affected 55.3 percent of the
population, had fallen to 19.3 percent by 1989. A
World Bank study of poverty in Malaysia identified
the government's programs to raise land productiv-
ity as a primary factor in this impressive improve-
ment, and noted the importance of rural road and
irrigation infrastructure.

Subsidies and transfers to the poor

Although the relationship between infrastructure
and poverty is pivotal, infrastructure is nevertheless
a blunt instrument for intervening directly on behalf
of the poor. Adequate budgetary allocations to par-
ticular sectors or to poor regions, removal of price
distortions which support biases against the poor,
and the selection of appropriate standards and de-
sign are generally the most effective ways to ensure
that infrastructure realizes its potential for fostering
labor-intensive growth and helping the poor to par-
ticipate in the growth process. Subsidized provision
of infrastructure is often proposed as a means of re-
distributing resources from higher-income house-
holds to the poor. Yet its effectiveness depends on
whether subsidies actually reach the poor, on the
administrative costs associated with such targeting,
and on the scope for allocating budgetary resources



to this purpose without sacrificing other socially
beneficial public expenditures.

Price subsidies to infrastructure almost always
benefit the nonpoor disproportionately. In develop-
ing countries, the poor use kerosene or candles
rather than electricity for lighting, they rely on pri-
vate vendors or public standpipes rather than in-
house connections for water supply, and they are in-
frequently served by sewerage systems. In Ecuador
the electricity subsidy was found to be $36 a year for
the 37 percent of residential consumers with lowest
use but $500 a year for the better-off households
with highest use. In Bangladesh subsidies on infra-
structure services are roughly six times larger for
the nonpoor than for the poor. Although poor peo-
ple generally consume more water and sanitation
services than they do power, a study of five Latin
American countries found that water and sewerage
subsidies are directed more to richer than to poorer
households (Figure 4.3). Even in formerly centrally
planned Algeria and Hungary, the rich have re-
ceived more than the poor in the way of infrastruc-
ture service subsidies (Figure 4.4).

There are, however, ways in which infrastructure
subsidies can be structured to improve their effec-
tiveness in reaching the poor. For example, for
water, increasing-block tariffs can be used charg-
ing a particularly low "lifeline" rate for the first part
of consumption (for example, 25 to 50 liters per per-
son per day) and higher rates for additional
"blocks" of water. This block tariff links price to vol-
ume, and it is more efficient at reaching the poor
than a general subsidy because it limits subsidized
consumption. Increasing-block tariffs also encour-
age water conservation and efficient use by increas-
ing charges at higher use. These tariffs are most ef-
fective when access is universal. When the poor lack
access, as is frequently the case, they do not receive
the lifeline rate and typically end up paying much
higher prices for infrastructure services or their sub-
stitutes.

Subsidizing access to public infrastructure ser-
vices is often more useful for the poor than price
subsidies. In Colombia in the early 1980s, water util-
ities in Bogota and MedellIn used household survey
data to distinguish between rich and poor house-
holds and specifically targeted the poor with sub-
sidized connection charges and increasing-block
tariffs. This cross-subsidy scheme resulted in the
poorest 20 percent receiving a subsidy equivalent to
3.4 percent of their income, financed by the richest
quintile, who paid a "tax" equivalent to 0.1 percent
of their income. Many low-income households can-
not mobilize the funds needed to pay heavy initial

Figure 4.4 Even in some formerly centrally
planned economies, infrastructure subsidies
went mainly to the better-off.
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connection costs to public services, especially when
payment is required in advance of connection. In
such circumstances, access to credit may be more
important than subsidized prices. Utilities are often
useful conduits for extending loans to finance con-
nection costs because they can use their regular
billing procedures to secure repayment. In Bangla-
desh the Grameen Bank provides credit to about 2
million poor and landless personsmost of them
women. The Bank combines group lending, which
allows the poor to substitute social collateral based
on peer pressure for financial collateral, with financ-
ing mechanisms to extend credit for tubewells and
sanitary latrines. In 1993 the Grameen Bank lent $18
million for this purpose and since 1992 has pro-
vided loans for about 70,000 suction tubewells.

In certain circumstances, programs providing
employment to the poor represent a highly effective
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way of achieving distributional objectives. Such
schemes work because they mobilize large transfers
rapidly, and, by offering relatively low wages in re-
turn for unskilled manual labor, they transfer in-
come only to those without more attractive options.
In India's Maharashtra state, the Employment Guar-
antee Scheme, initiated in response to the severe
drought in 1972-73, provides unskilled rural em-
ployment on demand. The scheme has provided al-
most 1.7 billion person-days of employment and is
credited with playing a large part in averting
calamity during numerous droughts. However, lit-
tle evidence exists that such schemes produce the
most economically useful infrastructure. Coordinat-
ing them with overall infrastructure priorities might
strengthen their economic impact.

Addressing externalities

Infrastructure often has widespread indirect im-
pactsfrequently, on the environmentwhich can
be beneficial or harmful. Irrigation infrastructure
can reduce pressure on land resources by permitting
greater intensity of cultivation on existing plots, but
it can also promote excessive water usage, resulting
in groundwater salinization and land subsidence.
Infrastructure can also reduce or increase public
safety. Road improvements that raise traffic speed
may expose nonmotorized road users to increased
risk of accidents; traffic signals can improve pedes-
trian safety. Because markets often fail to reflect
these externalities, their management usually falls
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to government. Environmental sustainability in-
volves innovation in technology and organization,
as well as improved efficiency in the use of infra-
structure services through pricing and regulation.
Regulatory efforts are also necessary for infrastruc-
ture services to be delivered in compliance with
public safety standards.

Innovation in design for affordability

Worldwide, roughly I billion people lack access to
clean water and more than 1.7 billion do not have
adequate sanitation. Diarrheal disease, often caused
by contaminated water, represents one-sixth of the
world's burden of disease (World Development Report
1993). The most widespread contaminant of water is
disease-bearing human wastes. The environmental
benefits of water supply depend not only on deliv-
ering safe water for drinking but also on providing
enough water to permit good human hygiene.
Equally important is reducing contact with human
excreta by providing pit latrines, toilets, and sewers
(Box 4.5).

Although even among the poor the willingness
to pay for water is often sufficient to cover costs, this
is not always so in the case of sewerage, both be-
cause conventional sewerage is often expensive and
because certain costs of inadequate sanitation are
not borne within the household. For limited public
funding to benefit large numbers, adoption of tech-
nical and organizational innovations in low-cost
sanitation is necessary. A study in Kumasi, Ghana,

Box 4.5 Assessing a project's reach: water in Kathmandu

Evaluating infrastructure projects is difficult at best. En-
vironmental costs must be identified and valued, the
amount that individuals will pay for service determined,
and the effect that service will have on other infrastruc-
ture sectors assessed. Water supply, sewage treatment,
sanitation, solid and hazardous waste handling, and am-
bient water quality are all interrelated. A weakness in
any one will affect infrastructure requirements else-
where.

In the Nepalese capital of Kathmandu, officials as-
sessed the effects of improving the water service using
an extension of traditional cost-benefit analysisthe
"service-level" approach to valuation. This approach rec-
ognizes that environmental services are valued differ-
ently by different users and also attempts to assess indi-
rect effects of water provision.

Kathmandu has 1.1 million inhabitants. Based on esti-
mates using narrowly defined project appraisal tech-

niques, benefits from the city's new $150 million water
distribution system included a direct financial savings of
$500,000 annually from lower maintenance costs, plus
substantial annual benefits (based on willingness-to-pay
estimates for different users ranging from a low of $10
for standpipe users to a high of $250 for business users).
Total benefits were estimated to be $19.1 million per year.
At a 12 percent discount rate, the project showed a mar-
ginally positive net benefit of $5.2 million.

Using the more detailed service-level approach to
project appraisal, however, it was determined that in
some cases health benefits from a reduction in coliform
contamination of the water approached $1,000 per unit
serviced. An education program that improved water
use led to further reductions in health and transport
costs. After these indirect benefits were factored in, the
project showed a positive net benefit of about $275
million.



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

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

Motivation of user efficiency

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

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

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

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

Regulation

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

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

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

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

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

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

Sectoral and cross-sectoral strategies

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

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

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



Box 4.6 Women can benefit from infrastructure, but success lies in the details

The beneficial impacts of infrastructure on women can
be profound, often extending beyond the commonly
cited impacts of water and sanitation infrastructure on
household health or women's time allocation. But ensur-
ing such outcomes requires foresight and attention to de-
tail during project planning.

Women, as principal producers and marketers of
food in many African countries, benefit from the im-
proved access to markets that rural roads bring. Yet un-
less they can afford to transport their produce by truck,
goods must be carried to markets by the farmers
themselves. This sharply diminishes benefits from road
infrastructure. Intermediate (nonmotorized) means of
transport, such as bicycles and carts, can be attractive al-
ternatives to head portage but involve high initial invest-
ment costs. In Ghana a pilot component administered by
NGOs in the Second Transport Rehabilitation Project
channels part of the wage earnings from labor-
intensive road works to finance hire-purchase programs
for intermediate means of transport.

In many countries, destitute women are eager to par-
ticipate in road works programs that offer them opportu-
nities to earn cash. In one of Bangladesh's main road
maintenance programs, women comprise the bulk of the
workforce, but in Kenya's Rural Access Roads Program,
one of the oldest and most successful of such programs
in Africa, less than 20 percent of the workforce are
women. Similarly low participation rates for women
have been observed in other African countries. Although
it is sometimes argued that low participation by African
women is due to their already oppressive burden of do-
mestic duties and subsistence agriculture, evidence from

various countries, including Botswana, Kenya, Lesotho,
Madagascar, and Tanzania, reveals that many poor
women welcome such employment opportunities and
are able to perform the same tasks as men for similar
wages. To expand women's participation in these proj-
ects, eligibility conditions must be extended, and job op-
portunities must be advertised more widely. In addition
there should be scope for advancement by women to su-
pervisory positions. Where maintenance is contracted
out, women's groups should be encouraged to bid for
contracts.

Predicting the impact of infrastructure on women can
be difficult and requires a close understanding of the de-
tails of their activities, opportunities, and constraints. In
central Gambia, agriculture traditionally involved both
women and men within a system of coexisting commu-
nal and individual cultivation. Men were responsible for
organizing the communal subsistence cultivation of up-
land cereals, with both men and women contributing
labor, while women alone were responsible for cultivat-
ing and marketing rice from individual plots. A rice irri-
gation project was introduced, distributing 1,500
hectares of irrigated land to farming households. An ex-
plicit intention of the project was to improve the eco-
nomic status of the female cultivators by raising their in-
comes from higher rice yields. However, male farmers
became interested in rice cultivation for commercial pur-
poses and laid claim to the irrigated land for their com-
munally farmed plots. While women did benefit from
the project through the higher incomes accruing at the
household level, their position as producers and mar-
keters of rice was undermined.

COORDINATION OF PLANNING. Coordination of
plans for competing or complementary sectors is
also important. Where program and project financ-
ing involves many donor agencies, coordination
preserves overall coherence of activities. In Africa
efforts to improve donor coordination in transport
have been embodied in recent initiatives (Box 4.7).
With transport, intermodal coordination is often
required. The stress on speed and reliability in
modern-day freight transport is making it increas-
ingly vital for shippers to be able to offer door-to-
door service, commonly involving many modes. It
is necessary to establish a legal framework that al-
lows freight forwarders to accept liability for the
entire transport chain. In addition, customs proce-
dures in many developing country ports must be
simplified to avoid delays that can significantly
raise transport costs and undermine the interna-
tional competitiveness of local producers.

Although governments are often tempted to in-
tervene in price setting across modes or sectors,

prices that reflect costs provide valuable informa-
tion for decisionmaking on sectoral allocations.
When the local highway agency decided to expand
trucking cargo capacity to the port of Santos in
Brazil, shippers pointed out that rail transport was
cheaper, and the railway and the railhead river port
capacity were expanded instead. In China, the
Henan Power Company, after evaluating the costs
of expanding power generation capacity in the Yan-
shi Thermal Power Project, changed its initial pro-
posal from locating the coal-fired power station
near load centers and supplying it with coal by rail
to siting the station near coal mines and transmit-
ting electricity to the load centers.

PROJECT APPRAISAL. Techniques for project ap-
praisal are well established and documented, but in
practice they are not widely applied. Although for-
mal cost-benefit analysis of projects imposes non-
negligible analytical and data demands, these tech-
niques bring rational, objective, and, to the extent
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Box 4.7 Donor coordination in infrastructure: the African experience

The World Bank's Africa region is encouraging donor
coordination through two main routes. First, it has used
regional partnerships of donors to develop policy
frameworks and build consensus among those in-
volved in the different infrastructure subsectors. These
initiatives include the Sub-Saharan Africa Transport
Policy Program (SSATP), which was launched as a joint
undertaking by the Bank and the UN Economic Com-
mission for Africa (UNECA). The SSATP is supported
by a coalition of donors that provide seconded staff and
financial support; it involves African institutions such
as the Union of African Railways and the Maritime
Conference for West and Central Africa. The SSATP has
been particularly effective in developing a common ap-
proach among donors regarding road sector reform,
railway restructuring, road safety, and improvement of
the performance of urban public transport. The road
components of the programthe Road Maintenance
Initiative (RMI) and the Rural Travel and Transport
Programresulted in the preparation of a Donor Code
of Conduct for this subsector (currently being ratified)
in which participating donors agree to consult with

each other before committing to major new invest-
ments.

Second, donor coordination in Africa is translating
this consensus on policy reforms and investment priori-
ties into concerted action through large umbrella pro-
jects supported by a coalition of donors. The Bank acts
as lead donor for these projects; other donors participate
as cofinanciers and sometimes collaborate in prepara-
tion. The two largest umbrella projects are the Inte-
grated Roads Project in Tanzania (with sixteen partici-
pating donors in the first phase and twelve expected to
support the second phase) and the Roads and Coastal
Shipping Project in Mozambique (with fifteen partici-
pating donors). Both projects have focused on sustain-
able road financing, the provision of better qualified
and higher-paid staff, and the contracting out of road
work. This integrated project design has improved gov-
ernments' efficiency in managing external aid by stan-
dardizing their reporting, procurement, accounting, and
budgeting systems. Such approaches are being applied
to the road sectors in Burkina Faso, Cameroon, Kenya,
Madagascar, Rwanda, Senegal, and Uganda.

possible, quantitative analysis to the decisionmak-
ing process. Project appraisal is important, yet the
evaluation of completed projects indicates that both
high-quality project appraisal and ongoing monitor-
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Box 4.8 The World Bank's experience with project evaluation

The World Bank's own experience reveals that project
appraisal alone is not sufficient to ensure the success of
projects.

During the 1970s and early 1980s, integrated rural
development projects represented a comprehensive ef-
fort to raise rural living standards through, among other
components, a set of coordinated infrastructure invest-
ments in irrigation, roads, and social services. A review
of the Bank's experience by the Operations Evaluation
Department (its internal auditing arm) found that results
were often disappointing. Among the factors contribut-
ing to the relatively low success rates, the report cited
overemphasis in appraisals on the details of projects, a
tendency to select large and complex projects, and overly
optimistic projections of project outcomes. The review
emphasized that a country's implementation capacity
was a critical prerequisite for project success.

A recent review of the Bank's overall project portfolio
(the Wapenhans report) documented an increasing num-
ber of poorly performing infrastructure projects. One of
the causes of this increase cited by the report was a ten-
dency to concentrate in the appraisal process on loan ap-
proval, which can lead to an upward bias in estimating

rates of return. In addition, the report showed that, rela-
tive to implementation capacities, projects were often too
complex. Finally, the report argued that greater attention
to uncertainty and risk was warranted in project prepa-
ration.

Both reports draw attention to components of the
project planning process that cannot be addressed by re-
fining standard appraisal techniques. The objectivity and
internal consistency that such techniques offer must be
complemented by careful judgments about implementa-
tion capacity and the rigorous analysis of project risks. In
addition, as described in the World Bank's official re-
sponse to the Wapenhans report, ensuring that affected
parties are committed to projects increases the likelihood
of project success. Seeking participation by beneficiaries
in project identification, design, and implementation,
while ensuring intragovernmental coordination and
agreement, are useful in establishing such commitment
by stakeholders. Preserving some flexibility in project
content and design is also desirable; this requires careful
monitoring during project implementation and learning
from experience as the project evolves.

ing of implementation are required for project suc-
cess (Box 4.8).

Experience with capital-intensive projects, in-
cluding many in infrastructure, shows that manage-



Box 4.9 Incorporating environmental concerns early in planning: some recent lessons
from Sri Lanka

Over the past decade, developing countries, and the
World Bank itself, have begun to require comprehensive
environmental assessments (EAs) as a routine compo-
nent of project development. This requirement has
forced a better integration of environmental concerns
into project design, with appropriate attention to mitiga-
tion options. But a project-level EA is best at dealing
with project-level mitigation issues. Without considera-
hon of environmental issues at the long-term planning
stage, it is doubtful that project-level EAs can steer the
development of a sector along environmentally sustain-
able paths. For example, because the environmental im-
pacts of hydroplants are quite different from those of
thermal generation, the question of how air pollution
impacts are traded off with inundation-related impacts
falls well outside the domain of project EAs. Although
the incremental effect of a single plant can be rational-
ized quite easily, what matters is the overall impact of
the sequence of plants in a power sector investment
program.

A recent World Bank study of the Sri Lankan power
sector examined ways of bringing consideration of envi-
ronmental issues into the early stages of power sector in-
vestment planning and of dealing with the basic issues of
comparing very different kinds of environmental im-
pacts associated with different technologies. Working
with the Sri Lankan generation utility and a group of

researchers and environmental experts, the study deter-
mined long-term development options for the sector,
incorporating environmental concerns. Alternative
strategies were compared, taking into account system
cost, biodiversity, health effects, system reliability, and
greenhouse gas emissions. The technique of multi-
attribute decision analysis, which permits analysis of
tradeoffs between objectives, is particularly useful in
such assessments when economic valuation of environ-
mental externalities proves difficult.

From the analysis, the study identified the set of
"nondominated" options that was better than the others
in at least one attribute (such as cost, emissions, reliabil-
ity) but no worse in the other attributes. This set repre-
sents the options that decisionmakers need to consider
and included, for example, not only alternative fuel com-
binations in power plants but also supply-side efficiency
improvements in the transmission and distribution sys-
tem and demand-side management options, such as the
introduction of compact fluorescent lighting.

Following this study, such new methods of evalua-
tion have begun to be institutionalized in the Sri Lankan
utility's planning cycle. In 1993, for the first time, the
study for planning expansion of generating capacity in-
cluded a systematic examination of demand-side man-
agement and privatization options, as well as an envi-
ronmental overview of conventional supply options.

ment of the economic and financial risks is often
critical. Because of the inherent uncertainty in fore-
casts of future conditions, projects should be Se-
lected on the basis of careful sensitivity analysis.
Planning forecasts in the World Bank's appraisal of
infrastructure projects have sometimes overesti-
mated demand (Chapter 1). High demand forecasts
lead to larger facilities, resulting in the selection of
more capital-intensive investment options. Tech-
niques that facilitate risk analysis in complex infra-
structure projects, such as applying multicriteria
methods or drawing on financial options theory, are
currently being developed.

Environmental and social concerns

ASSESSING ENVIRONMENTAL IMPACTS. Environmen-

tal regulation and promotion of the efficient use of
infrastructure help reduce adverse consequences
from existing infrastructure, issues that have been
explored in detail by World Development Report 1992.
More options are available with new projects, al-
though investment decisions can be consistent with
environmental objectives only if environmental im-

pacts are identified and assessed. Experience with
environmental assessments demonstrates that infra-
structure projects are least likely to impose stress on
the environment if such assessments occur early
and influence the design of individual projects not
just the selection of a particular project from a set of
alternatives. In Sri Lanka a recent power planning
study involved not only selecting from among vari-
ous fossil fuel and other generating options, but also
paying attention to the need for energy conserva-
tion (Box 4.9).

As the scale of infrastructure projects grows,
environmental consequences become increasingly
significant. A study of several large World Bank
funded projects in Brazil (representing total ap-
proved Bank financing of $1.15 billion) examined
environmental consequences and emphasized that
environmental assessments should take a broad
perspective capable of recognizing regional effects
and induced economic impacts, as well as the po-
tential consequences of broad economic conditions
for the project. Moreover, even though large invest-
ment programs may be broken down into subcom-

87



Box 4.10 Population resettlement and
project design: Thailand's Pak Mun
hydropower project

Because of its disruptive and impoverishing effects,
involuntary displacement of people should be
avoided or minimizedoften by modifying the de-
sign of a project. Consider the Pak Mun hy-
dropower project in Thailand, a project to construct
a 300-meter-long, 17-meter-high dam, submerging
about 60 square kilometers. The initial plans for the
damaimed at maximizing the project's power
benefitswould have flooded about 3,300 house-
holds. To reduce this impact, the project's design
and siting were modified. The maximum retention
level of water was reduced from 112 meters to 108
meters, and the dam was moved upstream from the
Kaeng Tana rapids to Ban Hua Heo. These modifi-
cations reduced the generation capacity somewhat,
but they also reduced the number of households re-
quiring resettlement to 241. Even under the new
design the Pak Mun project remains in the least-
cost development plan of Thailand's Electricity
Generating Authority. Compared with a 10 percent
opportunity cost of capital, the discount rate re-
quired before the project becomes unattractive is
12.5 percent.

Fostering the success of the Pak Mun project
are four institutional features in the Thai policy
environment. First, the government and the Elec-
tricity Generating Authority of Thailand are com-
mitted to sound environmental policies and prac-
tices. Second, some local institutions are well
trained in dealing with involuntary resettlement.
Third, local and international nongovernmental
organizations are activeand vocalin repre-
senting the interests of affected parties. And fourth,
project planners are prepared for public scrutiny
before project implementation.

ponents and implemented in sequence, it is usually
necessary to conduct the environmental assessment
on the basis of the overall program.

RESETTLEMENT. Physical infrastructure typically
requires an extended and undivided site, whether
for road, rail, power, or water line rights of way or
for water reservoirs. The extreme difficulty of pri-
vately bargaining, parcel by parcel, in these cases has
led governments to reserve the right to use eminent
domain in order to force the sale of property. Fre-
quently these measures result in the displacement of
people. Of the 146 World Bank projects involving re-
settlement of people between 1986 and 1993, more
than three-quarters were infrastructure projects.

Resettlement is most likely to be successful if
needs are addressed early and plans are adopted to
minimize avoidable displacement. In Thailand's
Pak Mun hydropower project, early incorporation
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of design modifications reduced the number of
households flooded from 3,300 (20,000 persons) to
only 241 (1,500 persons) while maintaining an ac-
ceptable project return (Box 4.10). By contrast, many
projects are delayed or abandoned as a result of in-
adequate resettlement planning. Construction of
Colombia's Guatape II Hydro project took three
years longer at twice the planned cost because of
failure to address the resettlement issue early on.
Successful resettlement requires monitoring during
and after project completion with flexibility for con-
tingencies. In Indonesia, the Saguling and Cirata
dams in western Java displaced more than 120,000
people in the late 1980s, and despite cash compensa-
tion many households saw their longer-run incomes
decline. An enterprise based on reservoir fisheries
was launched to provide employment to 7,500 dis-
placed persons. The contribution from this employ-
ment to household incomes, and then to the wider
community, has been substantial. A recent study in
Cirata found that 59 percent of those who were
moved because of the dam now consider them-
selves to be better off than before.

Conclusion

Improving infrastructure performance is often diffi-
cultpolitically, technically, organizationally, and
administratively. Without the fundamentals of good
governanceaccountability, a predictable and sta-
ble legal framework, openness, and transparency
even the best efforts can go astray. The institutional
approaches discussed above are not universally ap-
plicable, but they do address specific concerns for
specific types of infrastructure. For example, envi-
ronmental concerns differ greatly across sectors.
Water, sanitation, and power differ in their impacts,
and even within the power sector, the environmen-
tal implications of fossil fuel generation differ from
those of hydroelectric generation.

Finally, there is a need to achieve a balance be-
tween expert and user, between direct and indirect
controls, and between broad goals and those nar-
rowly defined. The provision of infrastructure often
involves complex, highly engineered systems that
require technical expertise but that also must be re-
sponsive to user needs to be effective. Direct con-
trols, such as plant-specific, quantity-based emis-
sion standards, often prove cumbersome and costly,
while indirect controls, such as price incentives,
may not offer sufficient control. Infrastructure
should contribute to broad social goals, yet it may
be effective only when efforts are narrowly focused.
The choice of instruments and approaches must re-
flect sectoral needs and the capacities of implement-
ing agencies.


