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T
his summary of evaluation stud-

ies is the third in the Assessing

Development Impact Series

published by the Operations

Evaluation Department (OED) of

the Asian Development Bank (ADB). It pre-

sents the major findings, lessons, and is-

sues of OED’s recent studies in the road

and road transport sector. Those studies

include performance audits of specific

projects, reviews of all completed ADB-

financed road projects and programs

within a country, and broader multicountry

evaluations of selected topics.

Since 1968, 13 percent of ADB’s total

loan funds have been used to support road

development. Although this share has not

fluctuated much, substantial changes have

occurred over the years in the scope of

assistance. Partly this has been due to

changes in development needs as early

priorities were addressed and others as-

sumed importance, and partly to the learn-

ing of lessons from experience. Thus, in

the 1980s, rehabilitation and maintenance

replaced the early focus on new road con-

struction, only to give way again to new

road construction as the dominant type of

development in the 1990s. Improved main-

tenance, environmental concerns, road

regulations, and the policy environment

have received particular attention since

the 1980s based on lessons from the initial

projects. More recently, road safety, pri-

vate sector involvement in road develop-

ment, and project designs that support

poverty reduction in a more direct way

have begun to receive strong support.

Operations evaluation has found ADB’s

road projects to have generated substan-

tial direct economic benefits. This success,

and the reasons for it, are reviewed in this

booklet. Mostly, the direct benefits are

Foreword

Since 1968, 13 percent

of ADB’s total loan

funds have been used

to support road

development. But

substantial changes

have occured in the

scope of assistance.

improvements in transport efficiency, but

because of the importance of roads within

an economy, such gains are expected to

have broader economic implications.

Roads have literally paved the way to suc-

cess in a number of countries.

But improvements in project design and

implementation are always possible, and

the lessons and other operations evalua-

tion findings from completed projects can

contribute to such improvements. By sum-

marizing existing evaluation results, this

booklet provides an additional mechanism

for the feedback of information to execut-

ing and implementing agencies of devel-

oping member countries as well as to

ADB’s operational departments for a bet-

ter understanding of the development pro-

cess. More in-depth information on the

specific projects and topics discussed

herein can be found in the original evalu-

ation reports.

The more recent aspects of ADB’s sup-

port, such as the strong focus on poverty

reduction, private sector involvement,

regulatory frameworks, institutional

strengthening, and maintenance funding,

are not yet common elements of completed

projects. Consequently, the operations

evaluation findings, and this booklet, do

not yet provide extensive coverage of

them. Nevertheless, the available findings

are relevant to many of the important cur-

rent issues in road development, and this

document offers those findings for consid-

eration in future road development.

VLADIMIR BOHUN

Director

Operations Evaluation Department
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Introduction

In the 1960s, many of

ADB’s developing

member countries had

networks based on

roads built under

colonial regimes. Such

roads proved inad-

equate for the growing

numbers and capacities

of vehicles in moderniz-

ing economies,

resulting in deteriora-

tion and congestion.

T
he necessity of a sound road

network to a modern economy

is well accepted. Roads have

become an integral part of de-

velopment, and the Asian De-

velopment Bank (ADB) has been active in

this field since the start of its operations

in 1966.

In the 1960s, many of ADB’s develop-

ing member countries (DMCs) had net-

works based on roads built under colonial

regimes. Such roads proved inadequate for

the growing numbers and capacities of ve-

hicles in modernizing economies, result-

ing in deterioration and congestion. DMC

governments did not have the financial re-

sources or technical capabilities for at-

tending to their road networks and sought

support from institutions such as ADB, the

World Bank, and bilateral aid agencies.

In addition to responding to specific needs

or demands for new and improved trans-

port, in recent times governments have

sought to develop roads in advance of

need—as a tool to stimulate industry and

local economies.

By the end of 2000, ADB had lent $15.9

billion for projects in the transport sector,

including roads and road transport,1  ports

and shipping, airports and civil aviation,

and railways. These transport sector

projects do not include transport improve-

ments executed as components of

nontransport projects. For instance, agri-

culture projects often include significant

rural roadworks.

Roads accounted for $11.2 billion of

total transport sector lending through

2000, involving 151 projects in 28 countries

(Table 1). This represented about 13 per-

cent of ADB’s total loan portfolio. ADB’s

financial assistance for roads has been

accelerating over time, from $674 million

in the ten-year period 1971-1980 to $4,322

million in the five-year period 1996-2000.

The number of loans and the aggregate

loan amount increased particularly rap-

idly during the 1990s.

ADB’s finance has been used for the

construction and improvement of primary,

secondary, and feeder roads; bridges; res-

toration of damaged infrastructure; and

maintenance operations. Most loans have

been for interurban and rural roads. How-

ever, there has been a change over the past

three and a half decades, reflective of de-

velopment trends in the region. During the

Table 1: Road and Road Transport Loan

Approvals

Year of Loan Projects Loan Amount
Approval Financed (no.) ($ million)

1966-1970 5 43.3
1971-1980 32 674.1
1981-1990 39 2,631.3
1991-1995 35 3,486.2
1996-2000 40 4,321.6

Total 151 11,156.5

1  Subsequently called for simplicity the roads subsector or just
“roads.”
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1970s, loans in the subsector were mainly

for the construction of new highways and

rural roads—basically extending motor-

ized access into new areas. In the 1980s,

the focus moved towards improving exist-

ing roads. The 1980s projects increasingly

included components aimed at improving

road maintenance, and also saw the in-

troduction of the sector lending modality,

which funds time slices of national road

improvement and rehabilitation programs.

During the 1990s, new road construction

again increased in importance. However,

this was mainly because of the upsurge in

lending to support the trunk highway de-

velopment program in the People’s Repub-

lic of China (PRC). The first and only program

loan for roads was approved in 1990.

The dominant objective of road projects

has always been economic growth; but in

recent years, aspects such as road safety

and poverty reduction have been added

as important considerations. Increasingly,

policy reform has been incorporated along

with loans to the sector.

ADB has also supported the road sec-

tor with technical assistance (TA). As of

the end of 2000, ADB had approved 248

TA grants with an aggregate value of $119

million in support of the road sector (Table

2). This represented about 7 percent of the

total number of TAs approved for all sec-

tors up to the end of 2000 and about 8 per-

cent of the aggregate approved amount.

As with loans, the number and value of

TAs approved for the sector has increased

over time, particularly during the 1990s.

Slightly more than half of the total num-

ber of TAs (129) have been for project

preparation; the remaining 119 have been

for advisory and operational assistance.

In line with the changing objectives of the

road projects, the nature of the advisory

TA support has also changed over time.

The initial focus on technical aspects of

road building and maintenance has broad-

ened to planning and policy reform.

A
DB’s road projects have per-

formed relatively well. As of the

end of 2000, the Operations

Evaluation Department (OED)

had evaluated 43 road

projects—nearly 40 percent of all com-

pleted projects in the sector. Eighty-six

percent of these were rated as generally

successful, and a further 9 percent were

partly successful (Table 3).2  Only 5 per-

cent were unsuccessful in achieving their

objectives. These good results are shared

by the other transport subsectors with the

exception of railways, for which too few

projects have been evaluated to give a

ADB’s Loan Portfolio

Table 2: Road and Road Transport TA

Year of TA Grants Amount
Approval (no.) ($‘000)

1966-1970 2 292
1971-1980 19 2,610
1981-1990 74 29,024
1991-1995 79 39,263
1996-2000 74 47,900

Total 248 119,089

Impacts

2  During 2000, ADB’s rating system was changed from a 3-tier to
a 4-tier system for all new evaluations. The 3-tier system has been
used here.

Other Sectors (82%)

Other Transport (5%)

Roads (13%)

The dominant

objective of road

projects has always

been economic

growth; but in recent

years, aspects such as

road safety and

poverty reduction

have been added as

important consider-

ations.
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meaningful statistic, and by infrastructure

projects in general (such as electricity

generation and transmission, telecommu-

nications, and social infrastructure).

The evaluation result for ADB’s road

projects compares quite favorably with that

for its nontransport projects, of which 52

percent were generally successful, 36 per-

cent were partly successful, and 12 per-

cent were unsuccessful.

The Basis of Success

Sixty-eight percent of road projects were

delayed in implementation, which is simi-

lar to the figure of 71 percent for all ADB

projects that have been evaluated by OED.

A cost overrun occurred in 61 percent of

the evaluated road projects compared with

only 46 percent for all projects. The aver-

age cost overrun for the road projects was

44 percent of the original project cost es-

timate, again similar to that for all

projects. Success for road projects, there-

fore, is not explained by good implemen-

tation performance.

The favorable rating for road projects,

as in many infrastructure projects, is very

much related to the projects having a pre-

dominant focus on efficiency as the objec-

tive and to a rather straightforward link

between project inputs and the objective.

The way in which the economic benefits

are estimated is also important.

For road projects, the main outputs

have been new or improved roadways and

bridges, and the main objective is usually

defined in terms of reduced vehicle oper-

ating costs (VOCs) and savings from re-

duced road maintenance costs. Benefits

in the form of increased agricultural or

industrial output are also expected in

some projects and included in the evalua-

Success Ratings

Table 3: Operations Evaluation Results (percent)

Projects Generally Partly Without
Sector/Subsector (no.) Successful Successful Unsuccessful Rating

Transport 81 80.2 12.3 7.4 0.0

Roads and Road Transport 43 86.0 9.3 4.7 0.0
Ports and Shipping 30 76.7 16.7 6.7 0.0
Airports and Civil Aviation 5 100.0 0.0 0.0 0.0
Railways 3 0.0 33.3 66.7 0.0

Other Sectors and Subsectors 502 52.0 35.8 12.0 0.2

Agriculture and Natural Resources 194 38.1 43.8 18.0 0.0
Energy 99 77.8 19.2 3.0 0.0
Industry and Nonfuel Minerals 24 75.0 12.5 12.5 0.0
Telecommunications 8 75.0 0.0 25.0 0.0
Social Infrastructure 98 50.0 42.9 7.1 0.0
Finance 68 44.1 44.1 10.3 1.5
Multisector 11 63.6 9.1 27.3 0.0

Total 583 55.9 32.6 11.3 0.2

For road projects, the

main outputs have been

new or improved

roadways and bridges,

and the main objective

is usually defined in

terms of reduced

vehicle operating costs

and savings from

reduced road mainte-

nance costs.

100
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Roads Other

Transport

Non-

Transport
All

Projects
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Unsuccessful
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Traffic is a key

variable that is not

within the control of a

project. However, the

experience so far is

that, while significant

variation exists

between forecast and

actual traffic levels, in

most cases traffic

volumes have typically

been achieved or

exceeded.

tions, but normally the VOC savings are

by far the largest benefit. Typically, project

performance is quantified by the calcula-

tion of the economic internal rate of re-

turn (EIRR). A favorable result, i.e., an

EIRR of more than 12 percent, will occur

should several key outcomes occur, many

of which are within the control of the

project. Put simply, a good result will oc-

cur if the expected length of new or im-

proved road is delivered by the project and

construction quality is satisfactory; if the

relationship between VOCs and road con-

struction costs does not alter drastically;

and, very importantly, if traffic volumes are

similar to or better than expected.

Evaluation of road projects shows that

the majority do produce their expected

outputs. The cases of underachievement

of physical targets are relatively few; the

expected roads are constructed and the

improvements are made. Construction

quality has also been generally good.

While cost overruns have been common,

most tend to be compensated by corre-

sponding increases in the unit prices used

to estimate benefits, and hence in the size

of the eventual benefit flow.3  Other than

causing cost overruns, delay can also af-

fect benefits by pushing their accrual into

the future. However, delay often leads to

higher traffic, and therefore greater ben-

efits, when the road comes into use, and

slower benefit accrual is partly offset by

delays on the expenditure side. Traffic is

a key variable that is not within the con-

trol of a project. However, the experience

so far is that, while significant variation

exists between forecast and actual traffic

levels, in most cases traffic volumes have

typically been achieved or exceeded.

The importance of traffic levels to suc-

cess becomes further apparent when the

reasons for poor performance are ana-

lyzed. In four of the six evaluated projects/

programs rated as unsuccessful, the lack

of success can be traced to underachieve-

ment of forecast traffic volumes.4  Evalua-

tions of two successful projects, the Road

Improvement Project in the Philippines

and the Shenyang-Benxi Highway Project

in the PRC, also noted that lower than

expected traffic levels caused substantial

reductions in benefits.

For those projects that are a response

to an actual need, such as where the road

or bridge is already causing substantial

loss due to deterioration or congestion, or

where traffic has been growing consis-

tently, such as between two urban areas,

traffic forecasts are normally met or ex-

ceeded. Difficulties arise for developmen-

tal roads, where a road is constructed or

improved in anticipation of a need. Some-

times, this need is based on the anticipated

stimulatory effect of the road on agricul-

ture, or on the expectation of complemen-

tary developments occurring, such as the

construction of industrial areas or, as in

the case of the Shenyang-Benxi Highway,

a new expressway to link the project high-

way to other areas. Where these to-be-

stimulated or complementary developments

do not occur, traffic forecasts may not be

met.

Maintenance is a special issue affect-

ing the sustainability of project outcomes.

Invariably, ADB’s project roads and

bridges have not received adequate

maintenance, leading to premature dete-

rioration and loss of potential benefits. In

this aspect, the ADB-supported facilities

fare no better or worse than other roads

and bridges. Maintenance is a sector prob-

3  The hill roads constructed in Nepal are exceptions. The high cost
of road construction in hilly terrain, coupled with delays and infla-
tion-induced cost overruns, contributed to reduce the EIRRs to below
5 percent despite achievement of the forecast traffic levels.
4  For example, for the Khulna-Mongla Road Project in Bangladesh,
barge transport proved more efficient and captured traffic expected
to be handled by the road. A general slowdown of the economy in
Papua New Guinea (PNG) adversely affected traffic for the Fourth
Road Improvement (Sector) Project. Other projects where traffic
forecasts were not met are the Road Project in PNG and the Mindanao
Secondary and Feeder Roads Project in the Philippines.
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lem, related to funding and institutional

aspects, and affects more than just a par-

ticular road or project. Nevertheless, some

maintenance is done, and importantly,

most road and bridge developments can

generate sufficiently high returns that even

with the loss of benefits from inadequate

maintenance the economic result is still

good.5  Unfortunately, the acceptable net

result masks the fact that even higher re-

turns could be achieved with improvement

in maintenance.

The loss of benefits because of inad-

equate maintenance was estimated in the

evaluations of both the Farm-to-Market

Roads Project in Pakistan and the Second

Road Improvement Project in Sri Lanka.

In the Pakistan project, the life of the roads

was estimated to be shortened from 15 to

8 years and the EIRRs from 18-46 percent

to 11-37 percent because of poor mainte-

nance. The road in the Sri Lanka project,

unlike many ADB-funded roads, was as-

sessed as capable of generating only a

modest 17 percent EIRR if maintenance

were adequate. Without adequate main-

tenance, the EIRR was estimated to go

down to 7 percent.

Broader Economic Impacts

The main economic benefit quantified for

road projects is the VOC savings. These

savings accrue initially to the owners of

vehicles, but are expected to lead to

broader impacts within the general

economy through the stimulatory effect of

5  That is, the EIRR is above 12 percent. It is not uncommon for road
projects to have EIRRs of more than 20 percent or even 50 percent,
particularly for rehabilitation projects.

Most road and bridge

developments can

generate sufficiently

high returns that even

with the loss of

benefits from

inadequate mainte-

nance the economic

result is still

good. Unfortunately,

the acceptable net

result masks the fact

that even higher

returns could be

achieved with

improvement in

maintenance.
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Specific examples of

broader economic impact

are found in the Seventh

Road (Sector) Project in

Indonesia, where an

increase in tourism

occurred because road

upgrading allowed tourist

coaches to be used, and

the Third Road improve-

ment Project in the Lao

People’s Democratic

Republic, where factories

arose along the road.

reduced transport costs on commerce and

industry. Although frequently recognized

as part of the nonquantified benefit, the

broader impacts are not regularly quanti-

fied for ADB’s road projects during the

planning and feasibility stages. The excep-

tions are the incremental outputs implied

by generated traffic in the forecasts of

some projects, and the increased agricul-

tural output estimated for developmental

roads in rural areas.

Evaluations also do not commonly

quantify the broader economic impacts of

road projects. Generally, the needed

baseline information is not available, and

difficulties arise in determining causal

relationships and how much of any impact

is truly incremental in the national con-

text. However, various examples of

broader impact have been noted for com-

pleted road projects. OED’s impact evalu-

ation study of the road sector in Nepal,

completed in 2000, tracked VOC savings

from road upgrading to lower bus fares and

freight rates, and subsequently to reduced

prices of general consumer goods. As ex-

pected, the extent to which the benefit was

passed on in the form of lower fares and

freight rates was higher where transport

competition was greater. The broader ef-

fect on agriculture and industry could not

be quantified, however, because of the ab-

sence of baseline information. Neverthe-

less, parallel development of agriculture

was seen to have occurred in some areas

and not in others, and a direct link be-

tween road improvements and dairy out-

put was apparent in the east of the country.

Other specific examples of broader eco-

nomic impact are found in the Seventh

Road (Sector) Project in Indonesia, where

an increase in tourism occurred because

road upgrading allowed tourist coaches to

be used, and the Third Road improvement

Project in the Lao People’s Democratic

Republic, where factories arose along the

road.

Qualitative reviews of projects in the

Philippines and Papua New Guinea (PNG),

however, reveal that a disappointing



Paving the Way to Poverty Reduction through Better Roads   13

number of road improvement projects

aimed at stimulating agriculture failed to

produce any noticeable impact on rural

output. The mixed results for Nepal

prompted the conclusion that road im-

provements can stimulate broader devel-

opment, but they are not always sufficient

by themselves. Complementary develop-

ment of a more direct nature may be

needed to produce the desired response.

Are Roads a Route to
Poverty Reduction?

Recently, poverty reduction was pro-

claimed as ADB’s overarching goal—to be

achieved through pro-poor sustainable

growth, social development, and improve-

ments in governance. The road projects

have achieved a high level of success in

resource saving, and, while not systemati-

cally evaluated, there are indications that

those savings are having a positive impact

on the broader economy. However, in view

of the importance of poverty reduction to

ADB, it is relevant to question the extent

to which road benefits have flowed to the

poor.

Pro-poor Growth. ADB’s completed

road projects have not specifically aimed

to be pro-poor. Indeed, a pro-poor classifi-

cation may not be appropriate for projects

for which the central yardstick used to

select both components and projects is

based on VOC savings. This is a benefit

that does not flow directly to the poor. To

be pro-poor, the project should be specifi-

cally designed to direct benefits towards

poverty groups. A small number of ADB’s

recent road projects have sought recogni-

tion as being pro-poor. These projects in-

clude components that do benefit the poor

more directly, such as feeder roads for link-

ing poor agricultural areas with highway

developments and growth centers.

The poor do benefit from road projects.

They benefit economically from improve-

ments in transport prices and when such

improvements result in reduced consumer

and higher output prices and stimulated

employment. The poor also benefit from

social improvements and by being em-

ployed during road construction and sub-

sequently in road and bridge maintenance

work. Nevertheless, lack of systematic

evaluation of the flow of benefits to the

poor prevents an overall assessment of the

contribution of road projects to poverty

reduction.

While roads can generate important

benefits for the poor, the lack of impact

noted in evaluation studies for some com-

pleted roads in Nepal, the Philippines, and

PNG shows that this is not always the case.

Competition within the transport sector is

one prerequisite for price improvements

to occur, but other constraints that road

improvement cannot influence appear to

occur in certain circumstances.

Although short-lived, the employment

opportunities during road construction can

be large. For example, the Seventh Road

(Sector) Project in Indonesia provided

2,200 jobs, of which over 70 percent were

for locally hired unskilled workers. The

Road Improvement Project in Nepal pro-

vided an estimated 2,700 person-years of

work.

Social Development. As shown in the

Nepal impact study and many individual

project evaluation studies, disadvantaged

people benefit from improved access apart

from the improvements in the prices of

transport and goods and in their employ-

ment prospects. Roads bring improved

access to outside health, education, and

public services; encourage the expansion

of services like electricity, telephones,

schools, and clinics into new areas; and

enable greater contact between people of

different areas. In Nepal, the latter was

considered to be important in helping to

break down rigidity within the caste sys-

tem. Also in Nepal, improved access and

A small number of ADB’s

recent road projects have

sought recognition as

being pro-poor. These

projects include

components that do

benefit the poor more

directly, such as feeder

roads for linking poor

agricultural areas with

highway developments

and growth centers.
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The importance for poor

groups of more reliable

and faster bus services,

apart from any reduction

in bus fares, has been

noted in many studies of

road projects.

shorter travel times facilitated the move-

ment of workers employed some distance

from their homes, improving their family

situations. The importance for poor groups

of more reliable and faster bus services,

apart from any reduction in bus fares, has

been noted in many studies of road

projects. Generally, while these social ben-

efits are frequently recognized, they are

not quantified.

Little can be said about the impact of

road projects on women, as roads tend to

be gender neutral. The East-West Highway

Maintenance Project in Bhutan and the

Yangon-Pri Road Improvement Project in

Myanmar increased employment opportu-

nities for women in road construction and

maintenance activities. The impact study

in Nepal also noted that women in the east-

ern part of the country found that the road-

works had improved their employment

opportunities in agriculture as well as

bringing improvements in living conditions.

Nevertheless, these benefits were part of

a general improvement shared by males.

Governance. The performance of

ADB’s road projects in improving gover-

nance has yet to be comprehensively evalu-

ated. Projects have an impact in two main

areas. The first is through policy dialogue

and the fostering of greater objectivity in

the planning and the allocation of the bud-

get for roadworks, including maintenance.

Policy dialogue is often supported by TA

and funding to ancillary systems to pro-

vide information (e.g., traffic counts), pre-

pare plans, and prioritize works. The

evidence to date indicates that, while sig-

nificant results have been achieved in the

technical areas of data generation and

planning, much less has been achieved in

the politically influenced areas of

prioritization of works and budget alloca-

tion. The second area where ADB’s

projects have contributed to good gover-

nance is through the provision of consult-

ants for construction supervision and for

assistance with tendering and contract

award. In particular, the inclusion of in-

ternational consultants in project imple-

mentation has proved useful in reducing

corrupting pressures on local staff and

domestic consultants.

Other Impacts

The other impacts arising from road

projects mainly concern the environment,

road safety, and institutional reform and

improvement.

Environmental Impacts. Assessment of

the environmental impacts of road projects

began to be an important part of the de-

sign process in the early 1980s. Before

then, environmental impacts were not con-

sidered important, and had traditionally

been ignored by DMCs, since mitigation

measures invariably added to the construc-

tion cost. With the help of the other lend-

ing agencies, ADB has made borrowers

aware of the importance of the environ-

mental aspects of project design and has

assisted with the setting up and support

of environmental control bodies in DMCs.

In parallel with other lending agencies, it

is now a requirement that all ADB projects

undergo a formal environmental assess-

ment before implementation.

The most serious adverse impacts from

road construction are generally air and

water pollution, noise, loss of wildlife habi-

tat, slope erosion, and sedimentation of

watercourses. Major negative environmen-

tal impacts have not been noted in any of

OED’s reviews of ADB’s road and road

transport projects, although several re-

ports cite instances of minor problems such

as localized landslips, slope erosion, and

improper dumping of spoil. The absence

of major environmental impacts, at least

for projects completed over the past 10-15

years, is due to the focus on the upgrad-

ing of existing roads using existing align-

ments. More recent projects, particularly
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Improved road

surfaces and

geometry as a result

of ADB’s road projects

have enabled faster

travel. Fringe

development along

roads is common, and

roads passing through

settlements are used

by a variety of

vehicles as well as by

people on bicycles

and animal carts, and

pedestrians.

the highway projects in the PRC, have

encountered more substantial environmen-

tal issues and have required full environ-

mental impact assessments. In general,

most of the detrimental physical impacts

of roadworks can be reduced to tolerable

limits by sound design and construction

methods, and such mitigating measures

are now built into road projects. For ex-

ample, in mountainous regions such as

Nepal and Bhutan, construction designs

and procedures that avoid excessive side-

hill cutting and the dumping of excavated

spoil on the steep downhill slopes have

been adopted. These arrangements seek

to balance cut and fill, and are also to be

used in Sri Lanka for the ADB-supported

new freeway in the southwest of the coun-

try. This freeway will be constructed from

materials taken from cuttings, thereby

minimizing the degradation of the land-

scape through offsite borrow pits. Slope

erosion is being lessened and stability en-

hanced by planting special grasses and

trees that help to drain the slopes and

anchor them with deep-growing root sys-

tems.

Not all environmental impacts are det-

rimental. Paving earth and gravel roads

through villages helps to reduce dust and

thus improve the health of roadside resi-

dents. Drainage works for roads have also

helped improve drainage on a wider scale.

In Nepal, the improvement of hill roads

enhanced the ability of forestry workers

to support community forestry efforts and

monitor forests for illegal logging.

Road Safety. Improved road surfaces

and geometry as a result of ADB’s road

projects have enabled faster travel. Fringe

development along roads is common, and

roads passing through settlements are

used by a variety of vehicles as well as by

people on bicycles and animal carts, and

pedestrians. The mixture of fast-moving

vehicles and slow-moving pedestrians, cy-

clists, and local vehicles has resulted in

accidents and an increase in fatalities.
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Starting in the 1990s, ADB’s road projects

have more actively addressed safety

through the incorporation of specific pro-

visions in road design such as improved

lines of sight, better road geometry, road

markings, and signs. ADB has also provided

10 TAs with a total value of $5.16 million

aimed at improving road safety.

Road safety has proved difficult to as-

sess because of the lack of both baseline

data and monitoring information. Many

DMC governments have only fledgling or-

ganizations devoted to improving road

safety; in some it is a police matter, and in

others it is shared in an uncoordinated

way among several agencies. Reporting of

accidents and fatalities is not accurately

done, and reporting may be more likely

for accidents that occur near a police sta-

tion. In addition, the focus so far has been

on places where accidents frequently oc-

cur, termed black spots, particularly in

urban areas.

ADB-funded roads are not unique and,

in a similar fashion to other road develop-

ments in most DMCs, have increased travel

speeds as well as provided some mitigat-

ing measures. Nevertheless, the available

statistics suggest that road safety is a major

issue and has not been accorded the im-

portance it deserves. Driver skills and at-

titudes, urban growth along roads, lack of

safety awareness by pedestrians, and poor

vehicle condition also contribute to the

poor road safety situation.

OED conducted a review of three of

ADB’s 10 TAs concerned with road safety.

It found the TAs to have been quite suc-

cessful in improving awareness of the need

for road safety and in imparting specific

technical knowledge to concerned agen-

cies in the fields of accident analysis, traf-

fic engineering, and the design of low-cost

countermeasures. One TA in the PRC

helped design a highway safety program

for Heilongjiang Province that will also

ADB-funded roads have

increased travel speeds

as well as provided some

mitigating measures.

Nevertheless, the

available statistics

suggest that road safety

is a major issue
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serve as a model for other provinces.

Institutional Development. ADB’s road

projects have contributed to the establish-

ment of road sector policies and regula-

tions and to the strengthening of both

public sector road agencies and private

sector contractors and consultants. The

main sector policies of concern are those

related to maintenance, such as vehicle

overloading, and appropriate laws have

been introduced in a number of countries.

The contribution of most projects, how-

ever, has been limited to technical and

administrative aspects of matters such as

planning and design, tendering and con-

tract management, materials testing,

pavement management, and maintenance.

Projects have provided a mixture of ve-

hicles and equipment, overseas training,

technology transfer from consultants em-

ployed under loans, and TA. The results

have been mixed. For example, in Sri

Lanka, the Second Road Improvement

Project aimed to upgrade road mainte-

nance capabilities through the supply of

equipment, training, and TA, but largely

failed because of a change in government

policy that rendered most of the support

inappropriate. In comparison, projects in

Indonesia such as the Seventh Road (Sec-

tor) Project improved local capabilities for

project design and implementation, includ-

ing the use of computer-aided techniques.

And on-the-job training through consult-

ants helped improve project management,

contract administration, traffic engineer-

ing, structural engineering, pavement

quality control, and toll operation manage-

ment within the Jilin and Liaoning provin-

cial communications departments in the

PRC.

Experience shows that success in up-

grading the technical and administrative

capabilities of road agencies depends

upon governments maintaining an appro-

priate policy environment, allocating ap-

propriate staff for training or participation

in technology transfer arrangements, and

allowing trained staff to remain in posi-

tions where their new skills can be used.

ADB’s projects have also contributed

to the strengthening of local private con-

tractors and consultants, and have en-

couraged a shift towards their greater use

in road development. In Nepal, weak per-

formance by international contractors led

to the repackaging of contracts in more

recent projects in forms more suitable for

local contractors. The local contractors

have performed satisfactorily. Similar ar-

rangements have been fostered in Sri

Lanka (under various projects), Pakistan

(under the Farm-to-Market Roads Project),

Bhutan (under the East-West Highway

Maintenance Project), and other coun-

tries. Specific training for local private

contractors has also been successfully pro-

vided, such as under the Ninth Road

(Maintenance) Sector Project in Indonesia.

Lessons
and
Issues

T
he lessons from ADB’s experi-

ence with road development

have highlighted several impor-

tant issues to be addressed in

the future. The most common

theme involves the broad area of road

maintenance, vehicle overloading, cost

recovery and maintenance planning, and

funding. Other common issues include road

safety and road regulations, the need for

further institutional strengthening in ar-

eas such as procurement and contracting,

the need for nonroad development to

ADB’s road projects

have contributed to

the establishment of

road sector policies

and regulations and

to the strengthening

of both public sector

road agencies and

private sector

contractors and

consultants.
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complement road projects, use of domes-

tic consultants in place of international

consultants, use of computerized planning

and management tools, local ownership,

and private sector involvement.

Road Maintenance

While appropriate maintenance regimes

are designed for all project roads, govern-

ments fail to allocate sufficient resources

for maintenance. This shortcoming is cited

in a 1998 OED study6  on the operation and

maintenance of roads as a major reason

for reduced performance and is reported

in almost all evaluation studies. In place

of regular maintenance of existing roads,

DMC governments channel their limited

resources to extend road networks by new

construction, which in turn increases the

total length of roads to be maintained. As

discussed earlier, most road projects are

sufficiently robust to generate good re-

turns even under conditions of poor main-

tenance. Moreover, while road networks

are being compromised by the govern-

ments’ greater focus on new road construc-

tion at the expense of maintenance,

complete loss of access does not usually

occur, and the issue is rather loss of po-

tential benefits, and inefficiency.

Because of such deficiencies, mainte-

nance components started being intro-

duced into projects in the 1980s, and

special covenants to ensure maintenance

of project roads were added to the loan

conditions for later projects. Assistance to

road agencies started with the provision

of maintenance equipment and workshops;

then TA was given for passing on mainte-

nance practices by international consult-

ants and for installing computerized

maintenance management systems. These

efforts have had some degree of success

in a few countries. A number of loans were

made in support of periodic maintenance

programs, such as the maintenance sec-

tor loans to Indonesia and Fiji in 1987 and

1988 and the Bhutan East-West Highway

Maintenance Project in 1993. All three of

these projects helped to reduce the back-

log of periodic maintenance work and gave

high EIRRs of 30-100 percent. Recent road

projects and TAs give even more empha-

sis to maintenance, particularly by ad-

dressing maintenance as a system or

sector issue, not just one related to a par-

ticular project.

A key point in the maintenance issue

is the availability of funds for road con-

struction and maintenance. In most coun-

tries, taxes on road-related goods and

services (fuel, vehicle registration, vehicle

imports) are more than adequate. How-

ever, these taxes are treated as general

revenue, and a reduced amount is allo-

cated for transport. Most tax revenues go

to new asset creation. Currently, the cre-

ation of road funds through which specific

revenues are earmarked for maintenance

is being investigated and pursued in a

number of countries as a solution to the

maintenance funding problem. During

2000/2001 ADB supported this effort by, for

example, hosting forums for DMCs to dis-

cuss road policies and road funds.

Poor maintenance has been exacer-

bated by overloading of trucks. The dam-

age from overloading increases at a rapid

rate as the load factor increases. Over-

loaded trucks may represent a relatively

small proportion of the traffic, but can

cause most of the wear on and damage to

a road. Various proposals have been put

forth to control overloading and to require

those vehicles that do the most damage to

pay commensurately. Weighbridges and

checkpoints have been set up, but polic-

ing is weak. Effective policing requires the

absence of corruption, the detection of

While appropriate

maintenance regimes

are designed for all

project roads,

governments fail to

allocate sufficient

resources for

maintenance.

6  Special Evaluation Study on the Operation and Maintenance of
Road Facilities and their Impact on Project Sustainability, ADB
Operations Evaluation Office, 1998.
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travel on alternative routes, and the man-

ning of weighbridges on a 24-hour basis.

The evaluation study on road mainte-

nance identified some additional ways

used to address poor maintenance perfor-

mance that seem to have produced posi-

tive results. Experience in Fiji, for

example, indicates that, where mainte-

nance systems were planned and resources

allocated during a road’s design phase,

improved maintenance was achieved af-

ter the road was opened. This is commonly

done for private sector-financed and -op-

erated roads, and is now being introduced

in ADB-financed road projects such as the

Southern Transport Development Project

in Sri Lanka. The study also identified the

need for properly planned TA programs

that respond to the specific needs and

capabilities of the road agency.

Another promising strategy that has

been actively promoted by ADB in recent

years is to shift maintenance operations

away from government agencies to the

private sector, leaving road agencies solely

as controlling bodies. This is most practi-

cal for periodic maintenance work and has

been very successful in Thailand, where

all chip sealing and asphalt overlays are

done economically—and well—by private

contractors, and in the Philippines, where

all periodic and some routine maintenance

is done under contract. Bhutan’s recently

completed East-West Highway Mainte-

Another promising

strategy that has been

actively promoted by

ADB in recent years is

to shift maintenance

operations away from

government agencies

to the private sector,

leaving road agencies

solely as controlling

bodies.
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nance Project also demonstrates the suc-

cess of “maintenance by contract” in fos-

tering the capabilities of a fledgling

contracting industry.

Road Safety and Regulations

OED’s evaluation of road safety TAs con-

cluded that DMCs can reduce accidents

by identifying black spots and, more im-

portantly, by instituting measures such as

safety audits and safety education. The

study recommends that ADB actively en-

courage regional and local activities on

road safety in all DMCs, involving the pri-

vate sector and nongovernment organiza-

tions. It also recommends that ADB’s

Guidelines on Road Safety be widely

adopted in all ongoing and future road

projects, and that loans and TAs should

involve road safety experts to conduct

safety audits of designs and of construc-

tion works. Further, ADB should formulate

stand-alone advisory TAs and regional TAs

and to assist DMCs in improving capaci-

ties and implementing programs on safety

audits, safety education campaigns, acci-

dent analysis, and engineering improve-

ments at black spots.

Complementary to improving safety,

improving regulations for road use is an

important area for future operations. ADB

only really started to play an active role

in this area from the beginning of the

1990s, and, while the results for individual

projects and TAs have been impressive,
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much more is needed, particularly in the

area of enforcement. The focus in road

regulations is on the age and condition of

truck and bus fleets, exhaust emission lev-

els in urban areas, and truck overloading.

To help enforce traffic regulations, the

evaluation study on road maintenance

recommends that consulting bodies be set

up and include representatives from road

user groups. This approach has proved to

be beneficial in Fiji, where road user par-

ticipation in the management of roads has

created a sense of ownership and has

helped in the enforcement of regulations.

Further Institutional Strengthening

Despite the implementation of many

projects and much training through TA

and loan consultants, DMC road agencies

still suffer from weaknesses in planning

and implementing road works. Delays and

cost overruns are relatively common, lead-

ing to inefficiency. Prequalification and

contract award are notable areas where

delays are common, and need improve-

ment. Advance procurement under ADB

loans has lessened the problem, but this is

treating the symptom rather than seeking

a cure. Prequalification and contract

award problems are often just symptom-

atic of inefficient bureaucratic processes

within government in general. In addition,

contractors, particularly local ones, suf-

fer from weak financial resources and from

aged and insufficient equipment. The

prequalification procedures do not appear

to be always effective in identifying such

weakness and can lead to slow contrac-

tor performance.

Complementary Development

The mixed results of road projects in

stimulating industry, particularly agricul-

ture, in their “influence” areas have been

noted. This points to the need to recog-

nize that roads are only one part of the

development process. Complementary in-

vestments providing a more direct stimu-

lus to agriculture and industry may be

needed to ensure that outputs expand.

Feasibility studies are needed to conduct

more detailed studies on those assump-

tions upon which stimulatory effects are

based with the objective of identifying

those cases where complementary

nonroad development is required.

Domestic Consultants

International consultants are relatively

expensive compared with local counter-

parts. Domestic consultants also find em-

ployment as international consultants in

other countries, highlighting their gener-

ally acceptable level of competency and

providing a compelling reason to replace

expensive international consultants with

domestic ones. Nevertheless, in a number

of projects, international consultants have

been found, among other reasons, to have

been useful in helping domestic consult-

ants and government staff introduce sys-

tematic checking and approval

arrangements and avoid pressure to ap-

prove substandard work or materials. A

combination of international and domes-

tic consultants appears a worthwhile com-

promise to ensure integrity and minimize

cost. The position that the international

consultant occupies in the approval pro-

cess is important, however. Several

projects have found that if the interna-

tional consultant is merely an adviser, the

quality control role can be voided.

Computerized Management Tools

Over the past 20 years, computerized sys-

tems have been developed to optimize the

planning and management of road net-

works. Using road inventory data for each

link in the network, which is updated an-

The mixed results of

road projects in

stimulating industry,

particularly

agriculture, in their

“influence” areas

have been noted. This

points to the need to

recognize that roads

are only one part of

the development

process.
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nually, a pavement deterioration model is

used to predict the future performance of

each link and to develop a program of

maintenance actions to keep the network

at an acceptable level of service. These

systems are also used to generate annual

maintenance costs and to set priorities for

a program of works that can be achieved

within a given budget allocation.

In larger countries where road agen-

cies have adequate numbers of technical

staff to update the databases regularly, as

in Thailand, these systems are being use-

fully employed. However, in smaller coun-

tries, staff resources are not always

available to operate highly sophisticated

systems, as was found to be the case in

Bhutan. Under the East-West Highway

Maintenance Project there, TA was pro-

vided in 1993 to install a computerized

maintenance management system. How-

ever, the road inventory database was too

cumbersome for the Department of Roads

to compile and maintain by only one engi-

neer, which was all that could be spared

to manage the system. For small road

agencies, simple systems need to be de-

signed to meet their specific needs.

Local Ownership

Devolution of responsibility for the opera-

tion and maintenance of district and farm-

to-market roads has been found useful by

promoting a sense of local ownership, es-

pecially if local people are also employed

on routine maintenance. Their participa-

tion on local councils responsible for a

road’s upkeep offers a channel by which

their views can be heard and acted upon.

Action can be then taken at the local level

using local resource allocations instead of

depending on government intervention,

which may never come if resources are

allocated elsewhere. When labor-intensive

methods are used for low-cost road con-

struction, local involvement in managing

the construction has also proved effective.

Private Sector Involvement

Governments are looking more and more

to the private sector to finance and de-

velop large infrastructure projects that are

beyond their own resources. Typically,

these are expressway projects through

populated areas, where land acquisition

costs are a major factor and much of the

highway has to be elevated. Many such

projects are now being completed in the

region, such as the expressways in

Bangkok, Manila, and the PRC. Such pri-

vate sector involvement in road develop-

ment is still relatively new and brings with

it issues such as ownership, financing, and

the potential conflicts between commercial

and national interests.

Road development entails substantial

construction and traffic risks, which can

inhibit private sector financing. One ar-

rangement that ADB is pursuing is involv-

ing the private sector after construction,

when the construction risks have passed

and the traffic risks are more or less

known. An important aspect is the ability

to impose a toll on the use of the road to

cover operations, and which can be

securitized, if needed, to form part of a

debt financing package or to finance fur-

ther road investments. Other financing

arrangements that address risk issues in-

clude credit enhancement through ADB

private sector lending and infrastructure

funds, where risks are shared.

Private sector

involvement in road

development is still

relatively new and brings

with it issues such as

ownership, financing,

and the potential

conflicts between

commercial and national

interests.
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ADB ASSISTANCE TO THE ROADS SECTOR BY MEMBER

As of 31 December 2000

A. Loans

Member No. of Loans Amount ($million) Percent

Afghanistan 1 14.9 0.1

Bangladesh 12 908.3 8.1

Bhutan 3 19.3 0.2

Cambodia 1 68.0 0.6

China, People’s Republic of 20 3,157.0 28.3

Fiji Islands 3 71.0 0.6

India 5 873.0 7.8

Indonesia 15 1,572.2 14.1

Kazakhstan 1 50.0 0.4

Korea, Republic of 9 389.3 3.5

Kyrgyz Republic 2 100.0 0.9

Lao PDR 9 257.0 2.3

Malaysia 7 80.6 0.7

Mongolia 2 50.0 0.4

Myanmar 1 27.0 0.2

Nepal 6 152.4 1.4

Pakistan 5 486.4 4.4

Papua New Guinea 8 203.1 1.8

Philippines 14 726.5 6.5

Singapore 1 1.1 0.0

Solomon Islands 1 2.0 0.0

Sri Lanka 8 343.5 3.1

Taipei, China 3 32.0 0.3

Tajikistan 1 20.0 0.2

Thailand 11 854.9 7.7

Tonga 1 10.0 0.1

Uzbekistan 1 50.0 0.4

Viet Nam 3 370.0 3.3

Regional 6 267.0 2.4

Total 160a 11,156.5 100.0

a  These loans financed 151 projects

B. Technical Assistance on next page

ADB’s Operations
Evaluation
Department

T
he Operations Evaluation Department

(OED) supports ADB’s vision of a

poverty-free region by pursuing excel-

lence in evaluation and ensuring its impar-

tiality, integrity, and independence. OED is

responsible for administering ADB’s inde-

pendent operations evaluation functions,

which aim to (i) improve the design and

execution of ADB’s future activities in light

of the lessons learned from its operations,

and (ii) enable ADB to account to its share-

holders for the effectiveness of its develop-

ment assistance to its developing member

countries.

OED’s mandate has broadened and has

become considerably more demanding over

the past several years. In addition to its tra-

ditional focus on measuring the perfor-

mance of completed projects, programs, and

technical assistance, OED has intensified its

work on (i) preparing in-depth studies of

particular thematic issues; (ii) evaluating the

effectiveness of ADB’s operations, practices,

and procedures; (iii) providing real-time

feedback on ongoing operations; (iv) moni-

toring and reporting on actions taken by

ADB and its executing agencies in response

to OED recommendations; (v) building

evaluation capacity within and outside ADB

to enhance self-evaluation; and (vi) coordi-

nating closely with multilateral and bilateral

agencies on evaluation methodology.
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B. Technical Assistance

Member No. of TAs Amount ($ million) Percent

Afghanistan 2 0.15 0.1

Bangladesh 10 8.00 6.7

Bhutan 9 4.09 3.4

Cambodia 7 5.00 4.2

China, People’s Republic of 37 19.72 16.6

East Timor 1 1.00 0.8

Fiji Islands 9 3.80 3.2

India 20 8.12 6.8

Indonesia 15 3.43 2.9

Kazakhstan 4 2.35 2.0

Kiribati 1 0.12 0.1

Korea, Republic of 4 0.57 0.5

Kyrgyz Republic 6 3.64 3.1

Lao PDR 25 12.82 10.8

Malaysia 4 0.99 0.8

Marshall Islands 1 0.60 0.5

Mongolia 4 2.69 2.3

Myanmar 1 0.10 0.1

Nepal 8 2.95 2.5

Pakistan 11 2.90 2.4

Papua New Guinea 12 4.69 3.9

Philippines 19 10.23 8.6

Solomon Islands 2 0.45 0.4

Sri Lanka 14 7.34 6.2

Taipei, China 1 0.10 0.1

Tajikistan 2 1.34 1.1

Thailand 8 2.08 1.8

Tonga 2 0.30 0.3

Tuvalu 1 0.30 0.3

Uzbekistan 2 1.60 1.3

Vanuatu 1 0.35 0.3

Viet Nam 5 7.27 6.1

Total 2 4 8 1 1 9 . 0 9 1 0 0 . 0

ADB ASSISTANCE TO THE ROADS SECTOR BY MEMBER (continued)
For more information visit or call the Operations

Evaluation Department, ADB.

Operations Evaluation Department

Asian Development Bank

6 ADB Avenue, Mandaluyong City

0401 Metro Manila, Philippines

Telephone: 632-632-4100

Fax: 632-636-2161

Internet: http://www.adb.org/evaluation
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