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This report, prepared by the Asia Technical Depart-
ment, diagnoses Asia’s urban transport problems
and outlines a corresponding agenda for Bank lend-
ing and technical assistance activities. This work
should be placed in the wider perspective of the
Bank’s 20 year involvement with urban transport
projects in developing countries. It is of particular
importance to relate it to the Bank’s 1986 Urban Trans-
port Policy Study, the most recent statement of basic
principles which underlie Bank interventions in this
field. The current paper can be seen as a continent-
specific application of those principles, enriched and
modified by the subsequent internal and external
research. If the Asian example is followed by other
regional departments in the Bank, one could expect
in the second half of the decade anew statement of
Bank urban transport policies.

The Asian continent provides a perfect place to
test urban transport policies and strategies. It con-
tains 3 billion people, more than half of the world’s
population. It is urbanizing at startling rates with
much of the urban growth taking place in already
large cities. By the turn of the century, the continent
will have 13 megacities and 160 cities with popula-
tions above one million; nearly half of the continent’s
population. Poverty remains a problem. Asia has 700
million people living at annual incomes under $370
per capita which represents nearly three quarters of
the world’s poor. However, absolute poverty in East
Asia has decreased form 400 million in 1970 to 180
million in 1990, a decrease of over 50%. In addition,
the continent has experienced in the past decade
economic growth rates far above anywhere else in
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the world (6.3% in East Asia and 3.1% in South Asia),
with several countries achieving double-digit rates.

Like the 1986 Policy Study, this report strongly
focusses on efficiency. Urban areas are conceived
primarily as economic mechanisms, responsible for
and increasing share of the countries’ national pro-
duct. It is therefore of utmost importance to ensure
efficiency in both traffic flow and the provision of
public transport services. The report goes beyond the
Policy Study in urging the introduction of urban road
user charges to achieve short-term traffic efficiency
and generate funds for expansion of capacity. Simi-
larly, the current report retains, strengthens and ex-
tends the case for private sector involvement in
urban transport in speaking of ownership of bus
operations or the build-operate-transfer approach to
major urban roads and mass transit systems.

This report explores new areas that the Policy
Study did not examine. First, cities are seen in explicit
environmental terms, where transport problems
strongly impact on air and water quality, noise and
other aspects of the living ambient. Second, the pov-
erty aspect of urban transport is explicitly discussed
in the walking and non-motorized transport modes.
The report calls for a sharper focus of the Bank’s
research and project work on these modes.

Finally, large-scale urban public transport sys-
tems constitute an area where this report diverges
from the Policy Study. Without abandoning the effi-
ciency objective, the report has a more positive atti-
tude towards such modes as urban rail rapid transit
(metros) and the light-rail systems. This is due to a
better understanding of advantages enjoyed by pub-

vii



lic transport modes which operate on separate or
protected rights-of way, whatever the guidance and
propulsion technology of vehicles. It has been recog-
nized that an urban transport strategy based on a
combination of traffic management methods and
public transport modes operating in mixed traffic
cannot be expected to cope alone with problems on
a scale experienced today in many cities. This paper
sees these modes as high potential candidates for
investment agendas in very large and highly con-
gested cities in Asia. The testing ground of ideas

viii

expressed in this report will be the World Bank lend-
ing program in this sector
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Director

Asia Technical Department
The World Bank
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The extent to which Asian cities meet the challenges
of urbanization and contribute to macroeconomic
performance will, to a large extent, depend on how
efficiently they can transport the goods, services,
information and people upon which their economic
activities depend. The intrinsic development of the
urban transport sector and its response to the pace,
scale and nature of urbanization and economic de-
velopment in the 1990s will determine to a large
extent the nature and form of Asian cities in the early
twenty first century. The performance of the urban
transport sector in Asia in the 1980’s has been mixed.

Abstract

Itis clear that the demands on the sector will be even
greater in the 1990s and that new approaches are
needed to rectify the issues inherited from the past
and meet the following challenges of the future.
These challenges are unique in their scope, scale and
pace of change and require a response which is tailor
made to the region. The paper presents new ap-
proaches for the transport sector, the implications of
these actions for World Bank operation and the role
of agencies in ensuring the availability of adequate
and timely external aid.



Part One: Introduction

In terms of economic growth, Asia is undoubtedly
the most dynamic region in the world today. The
impressive performance of Asia in terms of economic
development and the growth in population is caus-
ing the region to grapple with extremely rapid rates
of urbanization. The extent to which Asian cities
meet the challenges of urbanization and contribute
to macroeconomic performance will, to a large ex-
tent, depend on how efficiently they can transport
the goods, services, information and people upon
which their economic activities depend.

Currently, walking and cycling are often the sole
means of gaining access to employment and social
services for the urban poor who cannot afford public
transport services. Vehicle emissions are increas-
ingly being recognized as the dominant cause of
localized air pollution and health problems. And the
pressing demands for motorized forms of personal
mobility are generating pressures on the road net-
work and resulting in congestion which threatens the
sustainability of socio-economic progress.

The intrinsic development of the urban transport
sector and its response to the pace, scale and nature
of urbanization and economic development in the
1990s will determine to a large extent the nature and
form of Asian cities in the early twenty first century.

Part Two: Sector background

In the process of analyzing the urban trahsport situ-
ation in Asia, we were struck by the diversity as well
as by the wide range of performance between indi-
vidual city systems.-

Executive Summary

Non-motorized transport: Asia has the widest vari-
ety of non-motorized forms of transport in the world.
They form the backbone of the transport system for
the poor in many cities for both personal and goods
movements. Bicycles are by far the most numerous.
Exact numbers are hard to come by, but it is esti-
mated that there are some 300 million bicycles in
China, 66 million in Japan, 45 million in India and six
million in Korea. These four countries alone account
for more than half of the world’s estimated total
bicycle population of 800 million.

Motorization: Asia accounts for just over ten percent
of the world’s automobile population and over 25
percent of the global truck and bus fleet. Within Asia,
the majority of these vehicles are in Japan which
accounts for 70 percent of the region’s automobiles
and 62 percent of trucks and buses. Motor cycles are
increasing in numbers throughout the region as peo-
ple strive for cheaper and more usable alternatives to
the motor car for urban personal mobility. For some,
the motorcycle is a logical progression from the bicy-
cle and for others it offers a faster alternative to slow
and crowded buses.

Vehicle ownership restraints: Most developing
countries in Asia have some form of deterrent to
vehicle ownership. High import duties, registration
fees, excise taxes and road user charges are the main
forms currently in use. Such restraints also form a
ready source of tax revenue and are relatively easy
to impose. This was the reason for their introduction.
Few Governments have attempted to use control
mechanisms to “clamp down” on vehicle ownership.
Restricting car ownership is unpopular in any soci-



ety,butin the developing economies of Asia itis seen
by politicians as going against the aspirations of the
rising middle class and depriving them of one of the
most important benefits of development—personal
mobility. How to manage rising vehicle ownership
and use in urban areas and avoid congestion is a
major challenge for Asia in the 1950s.

Traffic congestion: The substantial growth in vehicle
fleetsis clearly evident in the urban areas throughout
the regionin the form of increasing traffic congestion.
Not only does such congestion promote greater fuel
consumptidn, and the resulting increase in air pollu-
tion, but the severe increase in transit times can have
substantial impact on economic productivity. Few
countries in the region have made a serious effort to
reduce congestion and even fewer have succeeded.
There is an argument that all major cities suffer from
traffic congestion and that traffic will always grow to
the same level of congestion independently of the
network improvements introduced. It is often said
that as no city has found a solution, congestion is a
way of life that has to be accepted.

Travel speeds: Peak hour travel speeds average
about 16 kilometers per hour in the center of most
large cities in the world. Singapore is one of the few
large cities in Asia where inner city travel speeds
exceed this average and this is because a conscious
dedision has been taken to manage congestion for the
well being of citizens and for the well being of the
economy at large.

Environmental impacts: Increasingly, the urban
transport sectoris generating adverse environmental
conditions in many countries in the region, Vehicle
emissions are polluting the atmosphere, motorized
vehicles are generating intolerable noise levels, traf-
fic accidents are claiming more lives and the road
infrastructure being built to accommodate urban
traffic is often visually intrusive and blocks access
from one community to another. In the battle to
combat congestion and increase personal mobility,
the environment of Asian cities is paying an increas-
ingly heavy price.

Facilities for road users: Cities in Asia lack adequate
road space to accommodate the ever increasing de-
mands for mobility of people and goods. In attempt-
ing to provide sufficient capacity for motor vehicles,
most cities have sacrificed the needs of pedestrians.
Outside of Japan and China, there is no evidence of
special facilities for non-motorized vehicles in urban

areas in Asia. This is especially surprising given the
high concentration of such vehicles in the region.
Street lighting, bus stops, bus shelters and bus bays
arerarely adequate inlow-and middle-income coun-
try cities. Often located near junctions and where the
sidewalks either no longer exist or are too narrow,
bus stops often cannot accommodate the crowds of
people waiting for buses. Shelters, when provided,
are rudimentary and usually damaged. No provision
is made for seating or for the aged and infirm. Rarely
are bus stops provided with lighting, timetables or
route information.

Expressways and mass transit: In order to overcome
the inadequacy of the street network in meeting mo-
torized vehicle demands, seven cities have devel-
oped expressway networks (Bangkok, Jakarta,
Osaka, Pusan, Seoul, Singapore and Tokyo) and five
cities have urban toll road systems (Bangkok, Hong
Kong, Jakarta, Osaka and Tokyo). There are 37 mass
transit systems carrying 17 million passengers per
day in 26 cities in Asia. Over two thirds of these
systems are in high-income countries and, somewhat
surprisingly given their high capital and operating
costs, the bulk of the remainder are in low income
countries. Developing countries in Asia are unique
in the development of private sector financing of
urban transit systems. As many as six mass transit
schemes with varying levels of private sector financ-
ing and operation are under active consideration in
the region (two in Bangkok, one in Manila, one in
Karachi and two in Taipei). Although much interest
has been expressed in private sector participation, to
date no privately financed urban mass transit system
is yet operational in Asian developing country cities.

Traffic management and traffic restraint: As an al-
ternative to creating more physical capacity through
major investment in urban transport infrastructure,
many cities have attempted to make more effective
use of existing road space by traffic engineering tech-
niques. Some have attempted to translate these tech-
niques into effective traffic management schemes to
reduce demand and/or give priority to moving peo-
ple rather than vehicles—by providing facilities for
high occupancy vehicles such as buses. Unlike traffic
management measures, which seek to manage exist-
ing traffic flows more effectively, traffic restraint
measures seek to discourage the use of cars in order
that other road users, especially public transport,
pedestrians and goods vehicles may benefit. The
main restraint measures in use in Asia are parking
controls and area licensing.
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Parking and restraint measures: Most cities in Asia
control on-street parking with varying degrees of
success depending on the level and extent of enforce-
ment applied. Singapore is the only city, probably in
the world, with effective traffic restraint measures
centered on its famous Area Licensing Scheme (ALS)
which was inaugurated in 1975. It is accompanied by
strict controls on the amount of parking which busi-
ness and public agencies may provide there. These
measures, coupled with the development of effective
bus and mass transit public transport systems, have
cut the numbgr of cars entering the restricted zone in
the rush hour by three quarters and as a result Sin-
gapore is relatively unjammed.

Area licensing: Experience with area licensing, al-
though effective in Singapore, hasrevealed the need for
political consensus and commitment to enforcement
which other countries in Asia -have found hard to
achieve. Attempts to institute area licensing in World
Bank projects in the late 1970s in Bangkok and in Kuala
Lumpur failed in part due to resistance from the car
owning lobby and central area business interests.

Bus operations: Buses form the backbone of urban
public transport services throughout/Asia with the
notable exception of Japan and Australia (where in
both countries extensive use is made of rail based
urban public transport). Most cities have bus systems
which are owned and operated by the public sector
but many cities have private sector operations and
informal “paratransit” systems operate extensively
in most cities in South East Asia.

Bus companies and paratransit: In all cities in China,
in the People’s Democratic Republic of Korea and in
Australia ownership is public. In Hong Kong, Korea,
in Malaysia and in Singapore ownership is private.
In all other cities ownership is mixed. Data on para-
transit operations is incomplete but where it exists it
suggests that paratransit is the predominant form of
urban public transit in Bangladesh, in Indonesia, in
Pakistan, in the Philippines and in Thailand.

Bus services: Throughout the region, the level of serv-
ice provided by bus operators in developing country
cities has continued to deteriorate over time. In the case
of public sector operations, companies are frequently
observed to be saddled with poor management, oper-
ated by labor regulated by restrictive practices, con-
strained by inadequate financing policies, affected by
poor maintenance of vehicles, and unable to provide
adequate service frequencies and route networks. Not
surprisingly, urban bus services are perceived by most

-

people in Asian cities as being inadequate, over-
crowded and unresponsive to demand.

Urbantravel patterns: Inlow-income countries, pub-
lic transport is the predominant modes of motorized
travel in most cities. Buses account for over 60 per-
cent of motorized trips in Bangladesh, China, India
and Pakistan. In middle-income countries it would
appear that walking and non-motorized modes are
less significant than in low-income countries. Inmost
middle-income cities bus use predominates but in
some cities such as Seoul, and more recently, Manila
and Pusan, rail systems are beginning to take a share
of public transport trips. The travel characteristics of
large cities in high-income countries are differenti-
ated from such cities in low-and middle-income
countries by the use of mass rapid transit and com-
muter rail systems. Over two-thirds of motorized
trips in Osaka and Tokyo are by rail based public
transport.

Urban freight In trying to cope with congestion
caused by freight traffic, many cities in the region
have instituted “truck bans” which operate by time
of day and/or along certain roads or within certain
areas of the city. Distribution centers and freight
terminals have been built and proposed in many
cities to resolve the problem of truck parking.

Trafficlaws and enforcement: Trafficlaws are rarely
enforced in developing country cities in the region.
In many cases the laws themselves date back to
legislation drawn up in colonial times or are derived
from traffic codes in North America, Europe or
Japan. Whatever the reason, the laws often do not
reflect conditions in developing country cities. Since
traffic regulations can only be effective when pedes-
trians and drivers observe them, they depend on the
extent to which the vast majority of people under-
stand them and acknowledge their reasonableness.
Their effectiveness also depends on the extent to
which they are enforced.

Administration and regulation: Providing for the
many and expanding needs of the urban transport is
often frustrated by institutional weakness. There are
considerable problems involved in managing urban
transport services and in coordinating urban trans-
port plans and the provision of urban transport in-
frastructure. A characteristic of most cities is the very
large number of different agencies responsible for the
various modes of transport and infrastructure re-
quirements as well as the overall planning and de-
velopment of the urban transport system. This has



oftenled to overlapping responsibilities with a resul-
tant lack of clarity as to who does what. There is also
evidence of insufficient numbers of trained staff and
this has been perceived as a major factor inhibiting
the sector’s development over the past decade.

Equipment and consultancy services: Qutside
Europe and North America, the market for urban
transport equipment and services in Asia must be
one of the largest in the world. From available data
it has been possible to tabulate a total of 120,000
vehicles in the bus fleets of 48 of the 101 cities with
populations in excess of one million. To this must be
added the 1,900 Light Rail Transit (LRT) units and
6,500 Main Rapid Transit (MRT) units identified in the
larger cities of the region all of which run on some
1,300 kilometers of electrified double track. Japan
alone has 120,000 traffic signals; the total for the
region is probably well over one million. The volume
and value of trade in the manufacture and supply of
equipment and in the provision of consultancy serv-
ices is, however, notin any way fully documented. It
is therefore impossible to assess its extent; it is un-
doubtedly significant.

Financing: Over the past decade, the growth in traffic
has outpaced the rate of investment in urban trans-
port infrastructure and services in most cities
throughout the Region. In many cases, both national
governments and city authorities have been unable
or unwilling to address these needs by mobilizing
additional revenues from the sector, either by in-
creasing prices or by reducing subsidies.

Expenditure: Typically, the public sector is involved
in financing some or all of the following: urban trans-
port infrastructure, urban public transport equip-
ment and operations, maintenance of urban roads,
traffic management and traffic enforcement. In most
countries the scale of funding in the sector is quite
large. In many countries the distribution of funding
is skewed over Hme, gecgraphically, by cily size
and/or importance and by sub-sectoral preferences
or demands. '

Sources of funds: As in most parts of the world, in
Asia urban transport investments and operations are
financed from taxation, user charges (such as fares),
borrowing and private investment. Certain countries
in Asia, however, make also make extensive use of
the private sector in the provision of urban transport
services.

Fare revenues: In most low-income countries public
sector bus operations do not recover their expendi-
tures from fares. A major cause of inadequate fare
revenue is “leakage,” either through passengers sim-
ply not paying the fare or through ticket collectors
pocketing a proportion of fare revenues. The extent
of such fare “leakage” is rarely known, admitted or
documented.

Cost recovery: In Korea and in high-income coun-
tries such as Hong Kong and Singapore, road based
urban public transport is provided by the private
sector and fare revenues cover expenditures. Unlike
most cities in Asian middle-income developing
countries, Korean cities have been able to maintain
investment in infrastructure and municipal services
at high levels. Much of this due to a strong municipal
financial base and effective management of munid-
pal finances and services.

Private sector participation: Cost sharing schemes
with participation from the public sector and private
developers or the community are being used more
and more in some Asian cities to finance urgently
needed urban transport infrastructure. The conces-
sion arrangements which provided the bulk of urban
public transport in developing countries and in de-
veloped countries in the past are being revitalized
and refurbished in Asia in the form of Build-Oper-
ate-Transfer (BOT) schemes as a way of attracting
private sector capital, entrepreneurship, manage-
ment skills and efficiencies into a sector which is
unable to develop, modernize and expand under
public sector tutelage.

External aid: External aid flowing into the urban
transport sector in Asia amounted to some US$ 1.9
billion between 1980 and 1989. Just over two-thirds
of this amount was allocated to what are currently
defined as low-income countries and the bulk of the
remainder to middle-income countries (0.1 percent
was aliocated to two high income countries—Brunei
and Singapore).

Sources of aid: Japan was the main source of devel-
opment assistance financing in the urban transport
sector in Asia between 1980 and 1989 with US$1.1
billion, which represents 59 percent of total aid and
91 percent of all bilateral aid. Other bilateral re-
sources amounting to US$108 million or six percent
of the total were provided by Australia, France, Ger-
many and the United Kingdom during the period.



Funding from multilateral agencies in urban trans-
port in Asia amounted to US$657 million or 35 per-
cent of the total for the period 1980 to 1989. The main
source of funds was the World Bank Group which
provided US$ 603.1 million which represents 32 per-
cent of the total and 92 percent of all multilateral aid.

Aid allocation by sub-sector: The primary allocation
of external aid (47 percent of the total) was to urban
road infrastructure (for urban road construction, im-
provement and maintenance). Urban rail invest-
ments take secqnd place (accounting for 33 percent).
Traffic management (a modest eight percent), tech-
nical assistance (seven percent) and bus related ac-
tivities (a very modest five percent) account for the
remainder.

Impact and benefits of aid: Judging by the severe
congestion to be found currently in most cities which
have benefited from external aid in the 1980s, the first
reaction would be to say that the impact has been
minimal! However, the total volume of external aid has
been very small and the scope of interventions has been
very discrete. The total volume of external aid in the
sector for the whole of Asia for the ten years between
1980 and 1989 is less than half of total urban transport
expenditure of Hong Kong in the ten year period be-
tween 1976 and 1985, and a quarter of proposed expen-
ditures onBOT schemes in Bangkok. Rarely has external
aid been directed at solving problems throughout the
urban transport system in a given city or country.
Usually such aid is directed at one or more critical, but
nevertheless discrete, components of the system
and/or at specific geographic locations within the city.
Hence problems not addressed in one part of the sys-
tem often engulf solutions addressed in another part of
the system.

Part Three: Prospects for the 1990s

The performance of the urban transport sector in Asia
in the 1980s has been mixed. In city states such as
Singapore and Hong Kong it has performed remark-
ably well in keeping pace with the growth in demand
of people and goods. Elsewhere, in low- and middle-
income countries alike, conditions have deteriorated. It
is clear that the demands on the sector will be even
greater in the 1990s and that new approaches are
needed to rectify the issues inherited from the past and
meet the following challenges of the future:

* enhancing economic productivity: through serv-
ing the transport needs of urbanbusiness and industry;

¢ increasing personal mobility: through improv-
ing access by all elements of the population to urban
services and jobs;

¢ improving the urban environment: through
the provision of environmentally friendly urban
transport services and infrastructure which are bene-
ficial to the form of urban growth; and

* ensuring financial viability: through the financ-
ing of urban transport services and infrastructure in a
way whichis affordable to local governments and to all
users of the urban transport system.

Economic productivity

Economic productivity is being constrained by con-
gestion and to reduce it will require managing ve-
hicular travel demand (which requires action on
vehicle ownership and traffic restraint), increasing
passenger carrying capacity (which requires action
on public transport and mass transit) and giving
greater priority to freight movements. -

Vehicular travel demand is a product of motoriza-
tion and the use of motorized vehicles for trip mak-
ing. A clearer understanding of motorization trends
in Asia and possible control measures is an essential
ingredient to managing motorized vehicle use in
Asian cities. Managing the use of motorized vehicles
and the capacity of theroad network within cities can
be achieved through traffic management measures.
Reducing vehicle demand within congested urban
areas involves demand management. With conges-
tion levels so high that they are beginning to impact
directly on city productivity, demand management
is no longer a theoretical option. Itis central to reliev-
ing congestion now and in the future and must be
firmly placed on the urban transport agenda for cities
throughout the region.

Increasing passenger carrying capacity is the
realm of public transport and mass transit systems.
Improvements in bus operations and the provision
of bus priority facilities in the road network can
achieve higher passenger carrying capacities in pub-
lic transport systems. In large cities, where passenger
demand is concentrated along corridors serving city
centers increased capacity can also be achieved
through mass transit systems.

Freight movements are of equal importance as
passenger movements to city productivity but the
needs of freight are often overlooked in dealing with
traffic congestion. Measures to streamline freight
transport in cities will need to be considered in the
urban transport agenda for Asian cities to serve the
goods transport needs of commerce and industry.



Personal mobility

Personal mobility in cities is especially problematic
for low-income groups who tend to suffer from poor
location and poor access in most countries in the
region. The poor are tending to live more and more
on the periphery of cities with often tenuous trans-
port links to employment opportunities. Even when
such links exist, low-income groups are obliged to
walk long distances to reach affordable public trans-
port services which do not penetrate low-income
neighborhoods.

Non-motorized vehicles offer a low-cost alterna-
tive to low-income groups for personal mobility in
many cities in Asia and yet it is clear that the use of
non-motorized vehicles is being increasingly margi-
nalized by a variety of factors. How to incorporate
non-motorized vehicles as an integral part of the
urban transport system is a major challenge in the
region in the 1990s. A start is being made in the Bank
by undertaking a detailed inventory of NMV needs
and opportunities for their development, developing
technical guidelines for the management of NMVs in
mixed trafficand in urban environments; and under-
taking pilot schemes in selected cities to manage NMV
movements more effectively and to encourage and
expand their use. :

Walking is an important mode of transport in all
cities and the only form of personal mobility for
many of the poor and underprivileged. Few facilities
exist for pedestrians and walking space is being pro-
gressively eroded by motorized vehicles. This trend
needs to be reversed in the 1990s in an effort to
substantially improve walking conditions in cities.
Pedestrian improvements are needed in large and
small cities. In larger cities, such programs need to
address the deficiencies of the past as well as plan for
the future. In smaller cities, there is greater scope for
introducing the foundations for adequate attention
(and funding) to the needs of pedestrians now and
in the future.

The urban environment

Urban transport has contributed significantly to the
deterioration of the urban environmentin Asia in most
countries throughout the region. Unless measures are
taken in the 1990sto redress the degradation which has
already occurred and to design urban transport infra-
structure and services to be environmentally friendly,
the cities of Asia will pay a heavy price in terms of the
health and well-being of their citizens.

A World Bank agenda for environmenta} action in
the urban transport sector in Asia is already long
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overdue. All urban transport projects without excep-
tion should be designed to explicitly address envi-
ronmental issues. In all cities subject to lending
operations in the urban transport sector, an environ-
mental stock-taking is needed to assess the extent of
adverse environmental impacts resulting from the
urban transport sector or prospective actions in it.
Cost-effective environmental action plans and im-
provement programs specifically related to the needs
of the sector need to be drawn up and agreed with
local authorities.

Within this general framework, actions are
needed with regard to the nature and extent of vehi-
cle emissions, to safety and accidents and to commu-
nity severance, visual intrusion and the need for
environmental management.

Financial viability

The magnitude of financial requirements for devel-
oping the urban transport sector in Jow- and middle-
income countries in Asia has not been estimated. It
undoubtedly exceeds available resources and with
central and local governments already strapped for
revenues, the search for urban transport financing
will not be easy in the 1990s.

Constraints on public sector financing have re-
sulted in innovative approaches to urban transport
finance in several countries in the region. These will
need to be developed further in the 1990s and will
involve making more efficient use of more traditional
financing mechanisms such as fares, local taxation,
user charges, domestic borrowing and external bor-
rowing as well as exploring further the potential for
private investment.

Part Four: Conclusion

The urban transport challenges in Asia are unique in
their scope, scale and pace of change. They require a
response which is tailor made to the distinctiveness
of the region and which recognizes its inherent di-
versity. This is in itself is a major challenge.

There are three main groups of recommendations
which emerge from this analysis which provide a
basis for the development of a strategic response to
these challenges in the 1990s.

1. the first concerns new approaches which need
to be taken in the sector;

2. the second concerns the implications of these
actions for World Bank operations; and

3. the third concerns the role of the World Bank
and other development agencies in ensuring the



availability of adequate and timely external aid for
the development of the sector.

New approaches
In terms of enhancing economic productivity:

Motorization: As vehicle ownership is the driving
force in urban areas for stimulating demand and
causing congestion, a clearer understanding of
trends and possible control measures is essential.
h g

Congestion: Strategies and action plans need to be
prepared for each major city to deal with congestion
and differentiated according to current and potential
levels of congestion.

Mass transit A clearer understanding of the role of
mass transit within the overall transport system is
needed along with an assessment of the potential for
mass transit to influence urban development. Mass
transit technology requires incremental develop-
ment and more work is needed on how to achieve
reductions in capital and operating costs:

Urban freight: In improving goods movements in
Asian cities, a comprehensive approach is necessary
which recognizes that urban freight handling is first
and foremost an inherently private sector activity
composed of many closely inter-related elements
and that freight movements are just as important as
passenger movements.

In terms of increasing personal mobility:

Non-motorized vehicles: (NMVs) are an attractive
form of personal mobility in anincreasingly environ-
mentally conscious world but their future is depend-
ent on their being treated as an integral part of urban
transport systems and on understanding the condi-
tions under which they can be cost-effective relative
to (and complimentary to) other modes of transport.

Walking: is an important mode of transport in all
cities and the benefits of pedestrian improvement
programs accrue to all sections of urban society but
especially to low income groups; pedestrian im-
provements will not alleviate poverty, but they will
save lives and reduce the risk of injury and will
improve walking conditions for the poor and under-
privileged who are too often neglected and treated
as second class citizens in urban transport programs.

In terms of improving the urban environment:

Vehicle emissions can be reduced by promoting
greater fuel economy, the use of unleaded petrol,
cleaner diesel fuel and alternative fuels as well as the
introduction of closed loop three-way catalysts and
inspection and maintenance programs to ensure that
the anticipated benefits of emission control strategies
are not lost through poor maintenance or tampering
with emission control devices.

Road safety has to be brought to the forefront of the
minds of planners and engineers along with the im-
portant details of design affecting road safety that
might otherwise be overlooked or considered insig-
nificant.

Environmental standards need to be established
within cities concerning the scale and type of infra-
structure and vehicles and the associated levels of air
pollution, noise and speed which can be tolerated
within each neighborhood.

In terms of ensuring financial viability:

Traditional financing mechanisms: such as fares, local
taxation, user charges, domestic borrowing and exter-
nal borrowing will need to be used more efficiently.

Private sector financing: efficient mechanisms need to
bedesigned to attract private sector finance to the sector
including the use of bond issues, cost sharing schemes,
cross subsidy of capital investment from the sale of
property development rights, joint venture schemes
and build-operate-transfer (BOT) schemes.

World Bank operations

The recommendations concerning actions which need
to be taken for the sector to adjust and respond to the
challenges of development and growth in the 1990s
have several importantimplications for the nature and
composition of the World Banks lending operations.

Urban development context: First, urban transport
lending should subscribe to overall urban develop-
ment objectives and fit with urban development poli-
cies within the region and member countries.

Role of urban transport: Second, the role of urban
transport in meeting urban development objectives
needs to be clearly articulated.



System performance: Third, although lending op-
erations may not finance investments throughout the
urban transport system, they need to take account of
the performance of the system as a whole in the
assessment of costs and benefits. Actions in one part
of the urban transport system effect all parts of the
system to some extent. A comprehensive view is
therefore needed.

A holistic approach: Fourth, a holistic approach is
needed in lending operations. Given the issues con-
fronting the urban transport sector in Asia in the
1990s, two approaches are possible. One would cen-
ter lending operations around the theme of demand
management which brings into focus the role of con-
gestion pricing, mass transit and environmental
management in relieving congestion, curbing the un-
restrained use of motor vehicles and improving per-
sonal mobility for the urban poor. The other would
center lending operations around the theme of envi-
ronmental management which brings into focus the
role of all elements of the urban transport system in
respecting the urban environment in its human,
ecological and physical dimensions and in promot-
ing more environmentally appropriate forms of
urban growth. Both approaches are interrelated and
the emphasis toward one or the other or both would
depend on the situation in a given city or country.

Timing: Fifth, urban transport lending must be more
responsive in terms of timing. The pace of change in
Asia Is speeding up and delays in decision making
and project execution are proving to be more and
more costly in terms of system performance and in
terms of the measures needed to rectify problems not
dealt with in a timely fashion.

Lending instruments: Finally, new urban transport
lending instruments will need to be explored to
achieve faster response times and sustainability in
the sector. In the past, the World Bank has relied
exclusively on projectlending to finance investments
in the sector. Policy based lending making use of

procedures used successfully in sector loans needs to
be explored and adapted to the needs for investment
in the sector and fo the requirements of individual
member countries in the regions. A programmatic
approach will also need tobe developed with regard
to lending operations to ensure their sustainability
over time in a sector where the real developmental
impacts are measured in decades rather than in
years. This implies making a long term commitment
to the sector and long range programming of staff
and resources with expertise in the sector.

The role of the World Bank and development agencies

Although the World Bank has an important role to
playin the sectorin the 1990s, it can nolonger operate
alone. Nor should it. The World Bank is in no position
to monopolize the development of urban transport
in Asia. Its staff resources in the sector are limited in
quantity and its range of operations are also limited
by the nature of its lending instruments and by com-
peting priorities from other sectors.

Other multilateral agencies such as the ADB, UNDP
and ESCAP can be more responsive and more effective
in addressing technical assistance, training, institu-
tional development and demonstration projects in
the sector than the World Bank. Bi-lateral agencies
can often mobilize resources more rapidly and ar-
range for technology transfer more efficiently than
multilateral agencies including the World Bank.

Already the World Bank has taken part in several
regional initiatives involving collaboration with ex-
ternal aid agencies. These initiatives now need to be
expanded and developed further. The challenge be-
fore us is to ensure that the combined resources of
the development community and the private sector
can, with the assistance of the World Bank, respond
appropriately to the needs of individual cities and
governments in such a way that by the year 2000
Asia’s urban transport systems are not unique due
to congestion but are unique due to their efficiency
in meeting the travel demands of all sections of
urban society.



Geo-demographic scope

The Asia Region has different coverage for different
organizations. As this report draws on several col-
laborative studies between the World Bank, the
Asian Development Bank (ADB) and the United Na-
tions Economic and Social Commission for Asia and
the Pacific (ESCAP), Asia is considered in this report
to include countries within these organizations (see
Table 1, Annex 1)

Asia is estimated to have a total population of 3
billioninhabitantsin 1990 or 56 percent of the world’s
population. The vast majority are concentrated in the
16 countries classified in the 1990 World Develop-
ment Report (WDR) as low-income economies with
GNP per capita below $545 in 1988. This group of
countries also contains the majority of the region’s
urban population and the majority of cities with
populations in excess of one million.

The region has several distinctive characteristics.
It contains some of the lowest (Bangladesh) and high-
est (Japan) GNPs per capita; it contains some of the
lowest (Bhutan) and highest (Singapore) urbaniza-
tion rates; and it has some of the smallest (Tonga,
Guam) and largest (China) national population
groupings. It’s climate, geography and topography
are as diverse as its peoples, cultures, religions and
governments.

Economic development

In terms of cconomic growth, Asia is’undoubtedly
the most dynamic region in the world today. Not-
withstanding the disparities in the economic per-
formance of individual cconomies, the growth in GDP
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of the region as a whole has averaged nearly seven
percent per annum during the 1980s. This comparces
with world economic growth of around three percent
per annum and less than two percent for developing
countries. Thus the record for the Asia region is
impressive when compared with the world as a
whole, and particularly when compared with devel-
oping countries in other regions.

The growth outlookin the 1990s is more favorable
for developing countries in Asia thanin other regions
(see Table 1.1). According to the 1990 WDR, per capita
incomes in South Asia appear to be set to continue
growing at 3.2 percent per yecar. Per capita income in
developing countries in East Asia is projected to
grow at 5.1 percent leading to a 65 percent rise in
average incomes by 2000.

Table 1.1 Growth prospects for the 1990s
GDP per capita growth rates

Country group 1965-1980 1980-1989 1989-2000
Industrial countries 2.8 25 2.6
Developing
countries 34 23 32
: Eas't;‘A"sliaf1 LT 48 o670 - 51
South Asia .- 12 .32
Sub-Saharan
Africa 2.0 =22 0.5
Eastern Europe 4.5 0.8 15
EMENA® 39 038 2.1
L.ACS 3.4 -0.6 2.3

a. including China

b. Europe, Middle East and North Africa
¢. Latin America and the Caribbean
Source: World Development Report 1990



Poverty

In spite of impressive economic growth, in 1985 Asia
still had the vast majority, 72 percent, of the world’s
poor. Some 700 million people in Asia had annual
incomes below $370 per capita. The incidence of
poverty is higher in South Asia (51 percent) than East
Asia (20 percent).

The 1990 WDR sets out what might be achieved in
reducing poverty through the expanded provision of
social services for the poor coupled with growth
scenarios which make productive use oflabor. Under
these assurthptions and within the context of rela-
tively favorable conditions for the global economy,
the WDR estimates that Asia’s share of the world’s
poor would decline from 72 percent in 1985 to 53
percent in 2000.

In South Asia, where the region’s poor are concen-
trated, the WDR considers there is considerable poten-
tial toward reducing poverty, particularly in India.
The prospects for Bangladesh are also good but are
bleaker in Pakistan. Strong measures will be needed
to prevent poverty from deepening over the decade.

According to the WDR, East Asia is expected to
achieve the most dramatic impact on poverty reduc-
tion. The incidence of poverty is expected to fall from
20 percent in 1985 to 4 percent in 2000 with a red uc-
tion in the number of absolute poor from 280 million
to 70 million. The Philippines may well be a notable
exception to this trend as could be China if present
social safety nets are not maintained or replaced
during the current market reform process.

Rising incomes and strong employment growth in
the middle income countries of Asia are seen by the
WDR as increasingly confining poverty to those who
cannot directly benefit from this process—the eld-
erly, the infirm and children. The use of social safety
nets will therefore be increasingly necessary for pov-
erty alleviation in these countries.

Urbanization

The impressive performance of Asia in terms of
economic development and the growth in popula-
tion is causing the region to grapple with extremely
rapid rates of urbanization. Already, more than half
of the world’s urban population increases occur in
Asia and the majority of this growth is occurring in
the region’s low income countries (see Figure 1.1).
An analysis of the latest United Nations data
reveals some startling statistics. If'is estimated that
by the turn of this century, the urban population in
Asia will increase by 420 million from 1.2 to 1.6
billion. The resultant increase in the proportion of
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Figure 1.1 Proportien of urban population in
Asia by country income group (1960-2000)
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Source: World Urbanization Prospects 1990.
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urban residents within the total population would be
from 39 percent in 1990 to 46 percent by the year 2000.

In 1980, Asia already had 72 cities with popula-
tions of a million or more. In the past decade, 29
additional towns grew into cities with populations
in excess of one million. Cities of this size are ex-
pected to reach 160 in number by the end of this
century in Asia,

The number of Asian megacities (cities with a
population in excess of ten million) is more than
doubling every decade. Between 1980 and 1990 they
increased from two (Tokyo and Shanghai) to five
(with the addition of Beijing, Calcutta and Seoul).

By the year 2000, there is expected to be 13 megaci-
ties in Asia with a combined population of 179 mil-
lion. Within a decade, more than half the world’s 21
megacities and two thirds of the 18 megacities in the
developing world would be located in Asia (see
Table 1.2). And the majority of these would be in low
income countries.

The implications of these statistics indicate the
magnitude of the tasks facing urban managers in
Asia over the decade of the 1990s and beyond. Fur-
thermore, it is apparent that urban areas will become
increasingly more important contributors to
economic growth in Asia and that efficient urban
areas will be increasingly viewed as catalysts for
stimulating growth and development.



Table 1.2 World Megacities 2000

Megacity
Region/country No. Name Population
Asia 13 179.4
Bangladesh (1) Dhaka 122
China (3)  Beijing 14.0
Shanghai 17.0
Tianjin 12.7
India (3) Bombay 15.4
Calcutta 15.7
Delhi 13.2
Indonesia (1) Jakarta 137
Japan (1) Tokyo 19.0
Korea (1)  Seoul 12.7
Pakistan (1) Karachi 11.7
Philippines (1) Manila 11.8
Thailand (1) Bangkok 10.3
Africa 1 : 12.9
Nigeria (1) Lagos 129
EMENA 1 11.8
Egypt (1) Cairo 11.8
LAC 4 72.1
Argentina (1) Buenos Aires 129
Brazil (2) Rio de]Janeiro 125
’ Sao Paulo 221
Mexico (1) Mexico City 256
North America 2 30.7
USA (2) Los Angeles 13.9
New York 168
Total 21 306.9

Source: UN World Urbanization Prospects 1990.

The ADB estimates that in 1985, urban areas in
selected Asian developing countries contributed on
average 55 percent of GDP and that by the end of this
century urban areas would account for more than
two thirds of total economic production. It should be
noted, however, that these estimates may be some-
what inflated by the higher prices of goods and
services in urban areas.

Until recently, little attention has been given by
the international development community to the im-
pact of the urban sector on macroeconomic perform-
ance. The 1991 World Bank Urban Policy and
Economic Development (UPED) paper , sets out the
broad policy framework, policy agenda and recom-
mended strategy for improving the productivity of
urban economies, alleviating urban poverty and de-
veloping effective approaches to addressmg the
urban environment.

As these recommendations provide a framework
for the management of the urbanizatinn process in
Asia and for the role of the urban transport sector,
they are summarized below.

Improving urban productivity and environment

The UPED paper begins by pointing out that to in-
crease the productivity of the urban economy and
assure its contribution to macroeconomic perform-
ance requires actions at the national and city levels.
It involves shifts in the role of central governments
from direct providers of urban services and infra-
structure to “enablers,” creating a regulatory and
financial environment in which private enterprises,
households, and community groups can play an in-
creasing role in meeting their own needs. It will also
require some measure of decentralization of respon-
sibility to municipalities for urban finance and the
management of infrastructure. The proposals to
achieve this are presented in Box 1.1

The challenge of urban management in the
economic environment of the 1990s is to improve
productivity while directly alleviating the growing
incidence of urban poverty, and thereby also improv-
ing equity. The proposals to achieve this are pre-
sented in Box 1.2. .

The third area identified by the UPED paper as
requiring attention is the emerging environmental
crisis in towns and cities throughout the developing
world. The UPED paper recognizes that environmen-
tal issues are poorly understood in developing coun-
tries and that a major research and development
effort is necessary to identify effective approaches to
their solution. The requirements for sustainable ap-
proaches to the management of the urban environ-
ment are presented in Box 1.3

Box 1.1 Improving urban productivity

(1) Strengthen the management of urban infra-
structure at the city level;

(2) Improve the city-wide regulatory framework
to increase market efficiency and to enhance the pri-
vate sector’s provision of shelter and infrastructure;

(3) Improve the financial and technical capacity
of municipal institutions through more effective di-
vision of resources and responsibilities between cen-
tral and local governments; and

(4) Strengthen financial services for urban devel-
opment.

Source: Urban Policy and Economic Development: An
Agenda for the 1990s, World Bank, 1991.
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The role of urban transport

Urban transport has an important role to play in
achieving the objectives outlined in the UPED paper.

The extent to which Asian cities meet the chal-
lenges of urbanization and contribute to macroe-
conomic performance will, to a large extent, depend
on how efficiently they can transport the goods, serv-
ices, information and people upon which their
economic activities depend.

Walking and cycling are often the sole means of
gainingaccess to employment and social services for

Box 1.2 Strategy for alleviating urban
poverty

(1) Manage the economic aspects of poverty
through increasing the demand for the labor of the
poor, alleviating the structural constraints inhibiting
the growth and productivity of the informal sector,
and increasing the labor productivity of the poor;

(2) Manage the social aspects of poverty through
increasing social scctor expenditure for human re-
source development of the urban poor, increasing
access of the poor to infrastructure and housing to
meet theirbasic needs, and recognizing and support-
ing the efforts of the poor to meet their own needs;
and

(3) Targeting “safety net” assistance to those most
vulnerableto short term shocks, such as children and
women who head households through direct trans-
fers of food assistance, health care, employment and
provision of cther basic nceds on a short term basis
as well as measures to moderate the decline in pri-
vate consumption,

Source: Urbar Policy and Economic Development: An
Agenda for the 1990s, World Bank, 1991.

.
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Box 1.3 Improving the urban environment

(1) Raise the global awareness of the urban envi-
ronmental crisis in order to develop the political
support for action;

(2) Improve the information base and under-
standing of the dynamics of environmenta! deterio-
ration in urban areas;

(3) Develop city-specific urban environmental
strategies that respond to the circumstances of indi-
vidual cities;

(4) Identify programs of curative action for cities
to redress the most serious environmental conse-
guences of past public policies and private behavior;
and

(5) Formulate effective national and urban poli-
cies and incentivesto prevent further environmental
deterioration.,

Source: Urban Policy and Economic Development: An
Agenda for the 1990s, World Bank, 1991.

the urban poor%vho cannot afford public transport
services.

Vehicle emissions are increasingly being recog-
nized as the dominant cause of localized air pollution
and health problemsin Asian cities. And the pressing
demands for motorized forms of personal mobility
in Asian cities are generating pressures on the road
network and resulting in congestion.

The intrinsic development of the urban transport
sector and its response to the pace, scale and nature
of urbanization and cconomic development in the
1990s will determince to a large extent the nature and
form of Asian cities in the early twenty first century.

The nature of this process and role of international
and bi-lateral development agencies are discussed in
the following chapters of this report.



Urban transport characteristics of Asian cities

In the process of analyzing the urban transport situ-
ation in Asia, we were struck by the diversity as well
as by the wide range of performance between indi-
vidual city systems.

In Asia, Singapore presents an example of what
must be one of the most efficient urban transport
systems in the world and Bangkok provides an ex-
ample of one of the least efficient and most congested
citiesin the world. Transport technology ranges from
the most sophisticated in Japan (monorails, linear
induction moters, automated guided transit systems,
peoplemovers, etc.) to the most simple in China
(walking and cvcling).

Every conceivable mode of urban transport is
being used, and being used extensively, somewhere
in Asia—walking and cycling; pedicabs; motorcy-
cles; guided bus systems in Japan and in Australia;
metros in Australia, China, Hong Kong, India, Japan,
Korea and Singapore; trams in Australia, China,
Hong Kong, India, Japan and, until very recently,
Vietnam; light rail and jeepneys in Manila; suburban
rail in Bombay; tuk-tuks and ferries in Bangkok;
monorails and guided rapid transit in Japan; rick-
shaws in India and becaks in Indonesia coupled with
every conceivable form of bus from double-deckers
in Indonesia to articulated trolley buses in China.

A greater variety of approaches are being used in
Asia to manage urban traffic than in any other region
of the world: area licensing and road pricing in Sin-
gapore; with-flow, counter-flow and tidal-flow bus
lanes in Bangkok, tol! expressways in Jakarta, area
wide traffic control in Hong Kong, Tokyo and Sin-
gapore, non-motorized vehicle only routes in Shang-

.
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Part Two: Sector background

hai, and “bike and ride” in Osaka and “park and
ride” in Adelaide.

With few exceptions these measures are having
little effect on the rising tide of motorization con-
fronting all countries in the region. The high rates of
urbanization, economic growth and rises in personal
incomes are generating demands for personal mobil-
ity that threaten to engulf the region’s cities with
levels of congestion and air pollution similar to those
experienced in Los Angeles and Mexico City.

Non-motorized vehicles

Asia has the widest variety of non-motorized forms
of transport in the world. They form the backbone of
the transport system for the poor in many cities for
both personal and goods movements.

Most non-motorized vehicles (NMvs) are pedal-
powered in the form of bicycles and tricycles. Many
Asian cities use tricycles as taxis. Called “cycle-rick-
shaws” in India, “becaks” in Indonesia, “trishaws” in
Malaysia, “samlors” in Thailand and “siklors” in Viet-
nam, these resourceful adaptations of the tricycle do
much the same work as motorized taxis elsewhere.

Heavy-duty tricycles often haul up to half-ton
loads and in Bangladesh, trishaws transport more
tonnage than motorized forms of transport. The use
of animal powered NMVs for freight haulage is com-
mon in small towns throughout the region. The most
widespread is the bullock cart but other, more exotic,
varieties exist: the “calesa and sled” in the Philip-
pines, the “andong and dokar” in Indonesia and the
“tonga” in India.

Bicycles are by far the most numerous and the
most used mode of personal NMV transport. Exact



numbers are hard to come by, but it is estimated that
there are some 300 million bicycles in China, 66 mil-
lion in Japan, 45 million in India and six million in
Korea. These four countries alone account for more
than half of the world’s estimated total bicycle popu-
lation of 800 million.

It is common knowledge that China leads the
world in the production and use of non-motorized
vehicles as the basis for rural and urban transport
needs. In 1949, China began with three factories pro-
ducing 14,000 bicycles per year. By 1983, this modest
beginning had grown to 115 factories producing 30
million bicycles annually. By 1987, domestic bicycle
sales had reached 37 million, surpassing total world-
wide automobile sales.Mass production, stand-
ardization, special bicycle facilities (cycle lanes and
parking) and subsidies for commuting to work by
bicycle have resulted in the bicycle being the domi-
nant form of transport in all Chinese cities. Typically,
well over 50 percent of urban trips are by bicycle. The
urban bicycle fleet increased annually by eight per-
cent in the 1960s, by 13 percent in the 1970s and by
17 percent in the past decade.

Shanghai and Tianjin in China rival each other as
being the bicycle capitals of the world. Both have
large concentrations of bicycles; the bicycle fleet in
Shanghaiis the largest in the world at 6.8 million (and
growing at 17 percentannually). Tianjin hasa smaller
fleet (around 4.5 million bicycles) but the highest rate
of bicycle use in the world at 80 percent of vehicle
trips (compared with 73 percent in Shanghai).

Outside of China, the trend over the past decade has
been a reduction in the number and use of non-motor-
ized vehicles. City expansion and increasing travel
distances is one factor contributing to this decrease. In
Delhi, city sprawl was a major factor in the reduction
of cycle trips from 36 percent in 1957 to 17 percent by
1981. In other cases, Government attitudes to NMVs as
being difficult to regulate, unsafe, inhumane or sym-
bols of “backwardness” have lead to the discourage-
ment or eradication of cycle taxis. In Jakarta, some
100,000 becaks were confiscated in the late 1980s and
dumped into the sea in order to reduce traffic conges-
tion. In Surabaya, becaks cannot use or cross main
roads but are allowed to circulate within neighbor-
hoods.

Only in Japan are NMVs coming back into vogue
as an alternative mode in journey to work trips.
Census figures for 1980 showed that 7.2 million com-
muters (15 percent of the total) rode bicycles to work or
to commuter rail stations. Bicycle ownership in Japan
has climbed from an average of one per household in
1970 to 1.5 today. National legislation empowers the
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provision of ample bicycle parking and “bike and ride”
facilities in most major Japanese cities.

China and Japan provide examples of avoiding
automobile dependance and reducing the impacts of
excessive motorization through encouraging NMV
use (and heavy investment in efficient public trans-
port in the case of Japan). Both countries are also
attempting to manage vehicle ownership, in the case
of China to prevent it; and in the case of Japan, to
reduce it.

Motorization

Asia has 56 percent of the world’s population and
accounts for just over ten percent of the world’s
automobile population and over 25 percent of the
global truck and bus fleet. Within Asia, the majority
of these vehicles are in Japan which accounts for 70
percent of the region’s automobiles and 62 percent of
trucks and buses.

Some of the world’s highest and lowest motoriza-
tion rates are to be found within the region, as can be
seeri from the analysis of the most recent vehicle
ownership data presented in Figure 2.1.

In low-income countries vehicle ownership rates
range from as high as 63 persons per vehicle in Sri
Lanka to as low as 250 in India; in middle-income
countries they range from as high as 10 in Malaysia

Figure 2.1 Population per vehicle rates in
selected Asian countries in 1988
(population per vehicle)
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to 124 in the Philippines; and in high-income coun-
tries they range from as high as 2.3 in Japan to 18 in
Hong Kong.

The relation between vehicle ownership and GNP
per capita is remarkably constant throughout the
region. In some countries, however, annual growth
rates in the vchicle fleet in the 1980s were quite
dramatic and far in excess of GNP growth. For exam-
ple, between 1984 and 1988 the annual growth of the
motor vehicle fleet in the Republic of Korea was 30
percent, in China 14 percent, and in Pakistan and
Thailand nine percent each, compared with about
two percent in the United States and three percent in
the United Kingdom.

Due to the jnadequate data base, it is difficult to
assess present and future levels of motorization
within urban areas. In Thailang, it is estimated that
the Greater Bangkok Metropolitan Area accounts for
more than one-third of the national vehicle fleet.
Between 1982 and 1988, this “urban” fleet doubled in
size and between 1989 and 1990 automobile sales
registered an astonishing 40 pereent growth.

Large increases in the size of the urban vehicle
fleet are also being observed in China, in India, in
Indonesia, in Malaysia and in the Philippines. Al-
though the growth in the urban vehicle fleet may not
be as extreme as that being experienced in Bangkok,
itisclear that urban vehicle growth is higher than the
national average in most countries in the region.

In India, some 30 percent of vehicles are concen-
trated in twelve metropolitan areas which account
for only six percent of the total population. In the past
decade, the growth rate of vehicles in metropolitan
areas has averaged 11 percent per annum and has
reached as high as 17 percent in Madras.

Motorcycles

Motor cycles are increasing in numbers throughout
the region as people strive for cheaper and more
usable alternatives to the motor car for urban per-
sonal mobility. For some, the motorcycle is a logical
progression from the bicycle and for others it offers
a faster alternative to slow and crowded buses.

In Bangkok, the number of motorcycles is ex-
pected to rise from 459,000 in 1990 to over 600,000 by
the turn of the century, if current trends continue.
There could be as many as three million motoreycles
in Bangkok within the decade if trends were to follow
whatis happening in Taipei where there is now more
than one motorcycle per houschold!

India has experienced a staggering increase in the
ownership and in the production of motorcycles.
Ownership is increasing at 17 percent annually and

production at 20 percent. The total number of motor-
cycles in the country has risen from 2.5 million in
1981 to 10.6 million in 1989 and motorcycles (includ-
ing scootersand mopeds)account for between40and
85 percent of the motorized vehicle fleet in India’s
twelve largest cities.

Vehicle ownership restraints

Most developing countries in Asia have some form
of deterrent to vehicle ownership. High import du-
ties, registration fees, excise taxes and road user
charges are the main forms currently in use. Such
restraintsalso formaready source of tax revenue and
are relatively easy to impose. This was the reason for
their introduction.

Until very recently, the use and ownership of
automobiles in China was limited to official business
and taxis. In Japan, car owners are charged a US$
2,000 equivalent registration fee every two years for
the life of the vehicle. In Singapore, import duties,
registration fees and “registration lotteries” combine
to make car ownership expensive and limited in
quantity.

Few Governments have attempted to use control
mechanisms to “clamp down” on vehicle ownership.
Restricting car ownership is unpopular in any soci-
ety, butin the developing economies of Asia it is seen
by politicians as going against the aspirations of the
rising middle class and depriving them of one of the
most important benefits of development—personal
mobility.

Within urban areas, such controls have little impact
as they pay no regard to when, where or how often the
vehicle is used, nor to the costs which it imposes in
those places or at those times. Ownership controls may
therefore be justified in “city states” such as Singapore
where every vehicle is a potential contributor to con-
gestion, but thisis hardly the case in other, largely rural
countries. How to manage rising vehicle ownership
and use in urban areas and avoid congestion is a major
challenge for Asia in the 1990s.

Traffic congestion

The substantial growth in vehicle fleets is clearly
evident in the urban areas throughout the region in
the form of increasing traffic congestion. What con-
stitutes congestion in one city may not in another. An
absolute definition would be all vehicles bumper to
bumper at zero speed. This occurs frequently in
Bangkok at approaches to intersections. Once
through the intersection, vehicles travel at speeds in
excess of 40 kilometers per hour until they hit the next
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blockage, where they can be delayed for five minutes
or so.

On the expressway system in Tokyo, congestion
is defined as average speed (moving and stationary)
below ten kilometers per hour. In the case of the
Tokyo expressway network, this ranges from 2.8
hours per day on the Waterfront route to as much as
22.5 hours on the Circle route (see Figure 2.2, below).
For the ten routes in the network, the average is 10.3
hours per 24 hours!

The Tokyo expressway data is collected “on-line”
from detectors on a continuous basis and is used by the
Expressway Authority to monitor and redirect traffic
around congested sections of the network. No other
city in Asia has this level of sophistication in terms of
data collection and congestion management.

The congestion threshold of ten kilometers per
hour used in Tokyo is a reasonable yardstick against
which to assess congestion. Despite the multitude of
transport studies undertaken in the region, there is
little reliable data on travel speed. Data have been
gleaned from a variety of sources with differing lev-
els of reliability. In the discussion that follows, the
speeds quoted present at best a crude measure of
traffic conditions for comparison purposes and for
attempting to define a problem which everyone rec-
ognizes but few can quantify.

Figure 2.2 Congestion on urban expressways
in Tokyo
(hours per day)
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Source: Investment Policies for Urban Transport, S. Morichi
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The most reliable data comes from Japan, where it
would appear that average travel speeds have de-
clined significantly in most cities. Betvwreen 1980 and
1985, speeds declined from 26 kilometers per hour in
Nagoya, and 22 kilometers per hour in Osaka, to 20
kilometers per hour in both cities. In Tokyo, outside
the expressway network, the decline is even more
dramatic as over the same five year period speeds
have dropped by six kilometers per hour from 21 to
15 kilometers per hour. No data exists for speeds in
the central areas of these cities but given this low
city-wide speed data, it is likely that Central Business
District (CBD) speeds are below ten kilometers per
hour in peak periods. ‘

In India, overall journey speeds in large cities are
around 20 to 25 kilometers per hour and in smaller
cities the range is larger, between 15 and 30 kilome-
ters per hour. Within central areas of most cities,
however, speeds are between five and 12 kilometers
per hour and well within the congestion range irre-
spective of city size. In the largest cities, Bombay and
Calcutta, there is data to show that speeds have been
declining around three percent annually over the
past decade. Time series data is not available for
other cities, but a decline in speed can be assumed.

Average speeds in Chinese cities are low. This is
particularly evident in large cities such as Shanghai
and Tianjin where inner city traffic speeds rarely
exceed 15 kilometers per hour and where the city
center is congested with speeds around eight kilome-
ters per hour in peak periods. Data from Anshan,
Fushun, Shenyan and Tianjin suggests that in most
cities, bicycle speeds are often higher than speeds by
other modes, especially public transport.

In Indonesia, congestion is concentrated in Jakarta
where peak hour traffic speeds can be as low as seven
kilometers per hour on certain roads within a ten kilo-
meter distance from the city center. Currently, traffic
speedsin]Jakarta average between 15and 16 kilometers
per hour during business hours and average trip
speeds per 24 hours in 1990 were 9.4 kilometers per
hour for buses (including transfers) and 19.3 kilometers
per hour for other traffic. The situation in other cities is
less critical with peak hour speeds ranging from 20
kilometers per hour to 30 kilometers per hour.

The traffic congestion in Bangkok is widely per-
ceived to be the worst in the region due to the dura-
tion and extent of delays. On average each car is
estimated to spend 44 days equivalent each year in
Bangkok’s ever increasing traffic jams. Peak hour
traffic speeds in central Bangkok have declined by an
average two kilometers per hour per year between
1985 and 1990 and are currently estimated to average
nine kilometers per hour.



Not only does such congestion promote greater
fuel consumption, and the resulting increase in air
pollution, but the severe increase in transit times can
have substantial impact on economic productivity.

A recent study by the Japan International Coop-
eration Agency (JICA) concluded that Bangkok cur-
rently loses about one-third of its potential gross city
product due to congestion-induced travel delays and
this could rise to about two-thirds if no actions are
taken . Paradoxically, four years of buoyant
economic growth have created such traffic conges-
tion that many foreign investors are re-evaluating
their plans to open offices in the city.

Few countries in the region have made a serious
effort to reduce congestion and even fewer have
succeeded. There is an argument that all major cities
suffer from traffic congestion and that traffic will
always grow to the same level of congestion inde-
pendently of the network improvements introduced.
It is often said that as no city has found a solution,
congestion is a way of life that has to be accepted.

Peak hour travel speeds average about 16 kilome-
ters per hour in the center of most large cities in the
world. Singapore is one of the few large cities in Asia
where inner city travel speeds exceed this average,
as can be seen from Figure 2.3, and this is because a
conscious decision has been taken to manage conges-
tion for the well being of citizens and for the well
being of the economy at large.

In Singapore, the combined effects of restraining
motorization, restricting vehicle access to the CBD and
providing efficient, affordable and high quality public
transport alternatives to the commuter have resulted in
average peak hour travel speeds of around 30 kilome-
ters per hour. Even more remarkable is the stability of
these speeds between 1984 and 1988.

In attempting to assess levels of congestion in
Asian cities, it is worth looking at the traffic flow
indicators provided in a recently published analysis
oflifein the world’s largest metropolitan areas. These
indicators are derived from personal estimates by
respondents to a questionnaire concerning the time
it takes by car to travel to the CBD from the airport
during the morning rush hour.

Travel speeds to airports in low-income and high-
income countries are on average higher than in cities
in middle-income countries. Speeds in cities in mid-
dle-income countries range from around 12 kilome-
ters per hour (in Manila) to 28 kilometers per hour
(Pusan) and average 21 kilometers per hour. Speeds
in cities in low- and high-income countries range
from 16 kilometers per hour (in Poona) to 60 kilome-
ters per hour (in Singapore) and-average 28 and 32
kilometers per hour respectively.

Figure 2.3 Inner<ity average travel speeds in
selected cities in Asia

(Km/h)
32

® BB Low income | %L_

Source: Various study reports and seminar papers.

Clearly these data are dependent on the location
of airports in relation to city centers and on the type
and capacity of theairport access road. Itis, however,
the only data available to compare travel speeds in
all cities with populations in excess of two million in
the region and world wide.

An analysis of these data shows that with an av-
erage speed of around 28 kilometers per hour Asian
cities rank lowest in the world (see Table 2.1, below).
Even the highest average speeds in cities in high-in-
come countries in Asia only approximate the world
average of around 31 kilometers per hour.

Environmental impacts

Increasingly, the urban transport sector is generating
adverse environmental conditions in many countries
in the region. Vehicle emissions are polluting the
atmosphere, motorized vehicles are generating intol-
erable noise levels, traffic accidents are claiming
more lives and the road infrastructure being built to
accommodate urban traffic is often visually intrusive
and blocks access from one community to another.
In the battle to combat congestion and increase per-
sonal mobility, the environment of Asian cities is
paying an increasingly heavy price.
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Table 2.1 Average peak hour travel speeds airport
to CBD by region and country income group
(Kilometers per hour).

Country income group

Region Low Middle Hig Total
Asia 27.8 20.6 31.8 27.8
EMENA? . 39.2 24.6 32.4
LAC .. 335 .. 335
North

America . . 35.9 359
Africa 29.0 . 49.7 393
Total 27.9 33.7 31.2 311

a. Includes USSR E

Vehicle emissions and air pollution

Ascan beseenin Figure 2.4, the Asiaregionisrespon-
sible for around 20 percent of global vehicle emis-
sions of carbon monoxide (CO), hydrocarbons (HC)
and the oxides of nitrogen (NOx) and the region is
responsible for about 10.5 percent of global vehicle
emissions of carbon dioxide (COg).

Asiabased companies arerapidly becoming major
producers of motor vehicles and increasingly these
vehicles are staying in the region. Many have no
pollution controls.

Many motorcycles in Asia are powered by two-
stroke engines (which have been largely phased out
of most other areas of the world) which emit as much
as ten times more hydrocarbons and smoke per kilo-
meter than four-stroke motorcycles and even cars.

In Asia, diesel vehicles (trucks, buses and, in some
cases, taxis) represent a higher proportion of the
vehicle fleet and of total kilometers driven than in
most highly industrialized countries. The pollution
from these vehicles is exacerbated by generally poor
(and, in some cases, exceedingly poor) vehicle main-
tenance characteristics.

Many of the fuels used in theregion are among the
dirtiest in the world, especially with regard to sulfur
in diesel fuel and lead in petrol, and in many Asian
countries today, it is not yet possible to purchase
unleaded petrol.

As a result of the large and growing population of
poorly maintained vehicles with minimal, if any, pol-
lution controls, powered by unusually dirty fuels, most
major cities of Asia are already experiencing serious
motor vehicle related air pollution, frequently on top of
other serious environmental problems.

In virtually every city for which data is available,
carbon monoxide, lead and particulate levels are the
primary source of the emissions causing these prob-
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lems. Further, vehicles contribute significant
amounts of hydrocarbon and oxides of nitrogen
emissions which are frequently toxic as well as con-
tributing to photochemical smog in cities with the
appropriate meteorological conditions.

Some 70 percent of carbon monoxide and 46 per-
cent of hydrocarbons in Bombay are reportedly due
to vehicle emissions. Similar conditions exist in Cal-
cutta. In Thailand the Office of the National Environ-
ment Board has monitored levels of carbon
monoxide, particulate matter and lead near major
roadsin Bangkok since 1984. According to their latest
annual report, in certain areas of the city where traffic
is high:

particulate matter’s concentrations far exceed the daily
ambient air quality standards of 330 microgram/cubic
meter on any day, and are as high as 2-3 times standard
values on some days.

A study of blood-lead levels of policemen in Bang-
kok who had been subjected to three different rates
of exposure to vehicular traffic, found a statistically
significant link between traffic exposure and blood-
lead levels. Other air pollutants, such as nitrogen and
ozone from photochemical oxidant reactions, are
currently at relatively low levels in the city due to
favorable meteorological conditions (prevailing sea-
sonal monsoon winds and sea breezes).

Figure 2.4 Global vehicle emissions
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In 1989, the Environmental Protection Agency of
Hong Kong issued a White Paper on pollution in the
city which reported that:

approximately 1.5 to 2 million people are exposed to
unacceptable levels of sulfur dioxide and nitrogen diox-
ide and about three million people are exposed to high
particulate levels. Many people are exposed to unac-
ceptable levels of all three pollutants,

The air pollution problem in many urban areas is
compounded by the life style and climate in many of
the warmer Asian cities. Much of theregion islocated
in a tropical zone with an outdoor lifestyle. As a
result there is much greater public exposure to vehi-
cle emissionsthan in more temperate climates.

In a recent study conducted by the East West
Center, an individual in Bangkok carried a personal
exposure monitor throughout the day. Carbon mon-
oxidelevels were found to increase dramatically dur-
ing a vehicle trip compared to levelsin a house, even
when a charcoal stove was in use (see Figure 2.5).

Quantifying the health impacts and costs of vehi-
cle emissions is very difficult. No data is available for
Asia but a recent study carried out for the American
Lung Association concluded that

National health costs worth between $4.43 billion and
$93.49 billion per ycar due to automotive and truck
exhaust pollution could be avoided.

In spite of the technological advances which are
now readily available, countries in Asia have made
limited progress in reducing vehicle emissions.

Prospects are not entirely bleak. The wealthiest
country in the region and the one with the largest
vehicle population, Japan, has traditionally been one
of the world leaders in motor vehicle pollution con-
trol and has one of the cleanest fleets in the world, at
least for petrol powered vehicles. In 1990, Japan
started to introduce particulate controls on diesel
vehicles, boding well for future contro! of this espe-
cially hazardous pollutant in other countries in the
Region.

Rapidly industrializing areas such as Taipei and
Seoul have recently introduced state-of- the-art con-
trols on new petrol cars and are rapidly putting
comprehensive vehicle control programs in place.
Decisions have been made to do the same in Hong
Kong and in Singapore. In Thailand, the government
has announced that all new cars produced by Sep-
tember 1993 would neced to be equipped with cata-
lytic converters and it is estimated that 87 percent of
passenger cars sold in Thailand over the past decade
could immediately switch to unleaded petrol.

Figure 2.5 Carbon monoxide exposure levels in
Bangkok
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Unleaded petrol and low-leaded petrol, which has
been relatively rare in much of the region, is starting
to spread rapidly and either already exists or is likely
to soon exist in Japan, Taipei, Korea, Hong Kong,
Singapore, Malaysia, Indonesia and Thailand. Thai-
land announced the introduction of unleaded petrol
in May 1991 “to combat worsening air pollution.”

In 1992, motorcycles in Taipei will be subject to the
most stringent motorcycle standards in the world
which may assist other cities in the region with simi-
lar two-stroke motorcycle problems.

Noise pollufion

Traffic noise is becoming an increasingly worrying
irritant in mostcitiesin Asia. Little data exist on noise
levels but buses and trucks are major culprits, as is
evidenced by data from Bangkok (one of the few
cities where noise measurements have been under-
taken).

Data collected alongside densely travelled roads
in Bangkok revealed daily noise levels between 75
decibels (Db) and 80 dB, much higher than the 70dB
standard recommended by the United States Envi-
ronmental Protection Agency (USEPA) for long term
hearing protection. More than 75 percent of buses, 60
percent of trucks and 25 percent of mini-buses emit-
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ted noise levels in excess of 100 dB at a distance of 0.5
meters.

Accidents

Traffic accidents are one of the major causes of mor-
tality and hospitalization in developing countries in
Asia. Traffic growth, undisciplined road user behav-
ior, poorty maintained vehicles and inadequate traf-
fic control and engineering all contribute to increases
in the incidence of traffic accidents.

The statistical base for accidents and accident rates
for developing countries in the region is rather frag-
mented and unreliable. Under-reporting of traffic
accidents and incomplete collection of accident data
are common. What is certain, however, is that the
situation is much worse than reported. For example,
in Dhaka, Bangladesh, itis estimated that the number
of road fatalitics reported in the police statistics rep-
resents at best only 50 percent of the number of such
fatalities recorded in the hospitals.

Figures that are available suggest that accident
rates are well in excess of those recorded in devel-
oped countries and that there are higher accident
ratesinurban arcas thanelsewhere, evenincountries
with low motorizationrates. For example, the metro-
politan arca of Dhaka accounts for 40 percent of
motorized vehicles in Bangladesh but the city ac-
counts for over 50 percent of all traffic accidents.

Some 3,400 fatalities were registered on Shang-
hai’s road network during the five year period 1984-
1988. The incidence of traffic fatalities in Shanghai is
ten times that of Tokyo and is due to the high pro-
portion of pedestrians and cyclists “at risk” in the
traffic network and delays in providing first aid to
accident victims.

In India, over 40,000 people are reported to lose
their lives annually in motor vehicle accidents. Over
11 percent of fatal accidents and 29 percent of total
accidents take place in the 12 largest cities and one
third of fatalitics in urban arcas are pedestrians. Fatal
accident rates in metropolitan cities range from 13.7
to 28.7 per 10,000 vehicles, compared with 2.1 in
Japan and 3.8 in Australia.

In many cities traffic accidents are increasing at an
alarming rate. For example, the number of road acci-
dentsin Bangkokisreported to have doubled in three
years from 14,000 in 1985 to 31,000 in 1988 and in
Delhi, the number of fatal accidents increased from
700 in 1977 to 1,270 in 1985. In Shanghai, traffic
accidents increased by 12.5 percent annually be-
tween 1985 and 1987 and fatal accidents have in-
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creased at a rate of nearly nine percent per annum
over the past five years.

Accidents have important adverse socio-
econormic impacts. Various research studies have as-
sessed the economic losses associated with traffic
accidents to amount to as much as one percent of
GNP in developing countries. Between 1985 and
1987, the material loss caused by traffic accidents in
Shanghai increased by 33 percent per annum, totall-
ing US$ 2.6 million in 1987.

Visual intrusion

Inany city, traffic reduces the visual quality of street-
scape and of the city in general. The visual quality of
most Asian cities has deteriorated, and much of it is
due to traffic related visual intrusion. In road widen-
ing schemes, trees and green verges have been re-
moved; where they remain, they can hardly be seen
or appreciated among the traffic and air pollution.
Increasing use is being made of elevated roads, fly-
overs and pedestrian overpasses which obstruct
views and dwarf adjacent buildings.

In most cities, the streetscape is cluttered with
poorly designed, located and maintained signs,
poles, wires and railings which obscure each other
and the street in general. Only in Singapore and parts
of some Japanese cities, such as Kobe and Nagoya,
have attempts been made to locate structures and
street furniture to be as unobtrusive as possible; and
to design them well when they have to be obtrusive!

Community severance

It is common knowledge that roads perform two
contradictory functions in cities: they provide the
essential links by which people and goods can move
but they also separate people and communities from
one another (except at specific crossing points).

In many Asian cities, roads are beginning to sepa-
rate people more than link them. Impassable barriers
are being created by increasing conversion of four
lane roads into one-way high-volume, high-speed
roads. The addition of median barriers, protective
fencing, flyover approach ramps and limited access
expresswaysand toll roads are forcing pedestrians to
walk further and further to “cross the road”. In some
cities, the technical term “traffic cell” is becoming a
physical reality!

Few cities have attempted to provide pedestrian
links, spaces or infrastructure to facilitate movement
within, and between, Central Business Districts, resi-



dential communities and shopping or market areas.
In many cities, railway tracks (once physical barriers)
have become the only way for pedestrians to get from
one part of the city to another in relative safcty.

Urban transport infrastructure and facilities

Urban transport infrastructure comprises not only
the space allocated to the movement of vehicles but
also pedestrian facilities, non-motorized vehicle fa-
cilities, street lighting, public transport facilities and
mass rapid transit infrastructure. Although the road
space between building facades is the domain of
urban transport, it serves a multiplicity of uses, many
of which do not enter into the traditional area of
concern of the traffic engineer or the transport plan-
ner. In most cities in Asia it is the “high street” of
England or the “main street” of the USA; it is the space
for shopping, for social contact, for markets and
trade. Since time immemorial it has been a place of
conflict between vehicles and people. And rarely has
it been organized to cater for both.

Roadspace

Citiesin Asia lack adequate road space to accommo-
date the ever increasing demands for mobility of
people and goods. This can be best illustrated by
comparing the length of road network per capita in
selected cities. Most cities have road network densi-
ties per thousand inhabitants in the 400 meters (Ja-
karta) to 600 meters (Manila) range. The exceptions
are Singapore, with as much as 2.7 kilometers per
thousand, and Hong Kong with aslittle as 230 meters
per thousand.

Most urban roads in Asia were designed and laid
out before the advent of the massive levels of motori-
zation and demands on personal mobility cxperi-
enced throughout the region in the past decade. With
few exceptions, the majority of the roads in urban
arcas are two lanes wide and the majority of arterial
streets are four lanes wide.

Junctions are frequent and ill-designed for turning
movements. Few cities have a road hierarchy based
on functional criteria; most are based on road width.
Although most roads within the city center are
paved, roads in the fast developing suburbs are often
unpaved, depending on the profit margin of the
developer.

Where the poor live, roads are usually non-exis-
tent. In most cases “roads” are narrow alleys which
cannot accommodate motorized vehicles such as
cars, vans or buses. In many citiés the road network
Is incomplete, especially within low income neigh-

borhoods. Bangkok and Jakarta have “coarse
grained” networks which divide each city into
“super-blocks” through which it is impossible to
pass by motor vehicle.

Pedestrian facilities

Inattempting to provide sufficient capacity for motor
vehicles, most cities have sacrificed the needs of
pedestrians. Road widening schemes have reduced
sidewalks to less than one meter in width in many
cities. Where sidewalks exist, they are poorly main-
tained with broken paving slabs and broken curb-
stones. In many cases, open drains force pedestrians
to walk on the road which in turn reduces the capac-
ity of the road widening scheme.

Pedestrian crossings are usually provided in city
centers and high-income areas only. They are im-
pressive design features which are never respected
by motorists or enforced by the police except in
high-income countries such as Singapore, Japan and
Australia.

As pedestrians, who are by and large the poor,
have no right to disturb motorists, who are by and
large rich, by crossing the road on pedestrian cross-
ings, pedestrian bridges are provided where space
permits. These bridges are often located without re-
gard for pedestrian flows or needs. In some absurd
cases, bridges have been located in such a way that
they force pedestrians to walk into the road (and the
traffic).

Median strips and barriers are used in many coun-
tries to “protect” pedestrians from traffic. In reality
such devices protect “traffic” from “pedestrians”
who are forced to walk long distances before finding
a pedestrian bridge, which, if they are not old or
infirm, they can use to cross the road.

With the exception of high-income countries such
as Australia and Japan, there are no specifically
designed pedestrian streets in Asian cities. Most ci-
ties in low-income countries have market “streets”
where the concentration of stall holders and pedestri-
ans is such that no motorist would attempt to enter.
But the notion of closing streets to traffic for the
benefit of the walking public has not permeated
municipal thinking in most cities.

The lack of attention to pedestrian needs in most
countriesin Asia can be illustrated by a simple fact—
with the exception of Japan there is no data on such
facilities. The Japanese, on the other hand, are proud
to publish the fact that the total number of pedestrian
crossings hasincreased from 77,643 in 1967 to 698,991
by 1985; and, that over the same period, the total
length of sidewalks has increased from 5,590 kilome-
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ters to 72,824 kilometers; the number of pedestrian
bridges has increased from 737 to 10,088 and the
number of pedestrian underpasses has grown from
101 to 2,140.

Non-motorized vehicle facilities

Outside of Japan and China, there is no evidence of
special facilities for non-motorized vehicles in urban
areas in Asia. This is especially surprising given the
high concentration of such vehicles in the region.

Japan had some 45,000 kilometers of bicycle paths
in 1985 (compared with 10,558 kilometers in 1975).
Most major ¢ities have “bike and ride” parking facili-
ties and bicycle lanes are common in CBDs.

China must have the most extensive bicycle prior-
ity facilities in the Region (and in the world) although
there are no data on the quantity or lengths. Bicycle
lanes are demarcated by moveable barriers at the
approaches to junctions in most cities. A special bi-
cycle underpass has been built in Shanghai and a
special bicycle “level” has been incorporated in
multi-level interchanges in Beijing and Tianjin. An
exclusive non-motorized vehicle network is planned
for Shanghai which has already begun the imple-
mentation of the first phase of a 20 kilometer network
in and around the CBD.

Elsewhere, non-motorized vehicles are forced to
compete with motorized vehicles on the roads and
with pedestrians on the sidewalks. With few excep-
tions, there is little evidence to suggest that facilities
have even been planned in Asian cities.

Strest lighting

Street lighting is generally inadequate in Asian cities
outside of Australia, Hong Kong, Singapore and
Japan (where the number of street lights has in-
creased from 190,150 in 1967 to 1.6 million by 1985!).

In most citiesin low-income countries the quantity
of street lightsisinsufficient. Inbothlow-and middle
income countries there is no differentiation of street
light intensity (or color) by road hierarchy. Most
major arteries, expressways, city centersand high-in-
come neighborhoods have some form of continuous
lighting but rarely is it designed or located in re-
sponse to driving, non-motorized vehicle or pede-
strian neceds.

The worst conditions arein China where the lights
are so dimas to be almost useless. The best conditions
are in Singapore where “yellow” lights demarcate
arterial routes and expressways from other “white”
light roads; and where all pedestrian crossings are
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clearly lighted to reveal pedestrians to approaching
motorists.

Public transport facilities

Bus stops, bus shelters and bus bays arc rarely ade-
quate in Jow- and middle-income country cities.
Often Jocated near junctions and where the side-
walks either no longer exist or are too narrow, bus
stops often cannot accommodate the crowds of peo-
ple waiting for buses. Shelters, when provided, are
rudimentary and usually damaged. No provision is
made for seating or for the aged and infirm. Rarely
are bus stops provided with lighting, timetables or
route information.

Bus stations vary from being well designed so-
phisticated terminals (in India) to overcrowded
“parking lots” (in Jakarta). Located more for the
convenience of the bus operator than the public, they
are often difficult to access, impossible to move
around in, and centers of chaos and frustration for
passengers and bus drivers alike.

In many cities, bus terminals are defined by
parked buses on the street. In the case of paratransit,
rarely are bus stops or bus terminals/stations avail-
able due to the quasi-legal or outrightly illegal nature
of these services.

Urban expressways

In order to overcome the inadequacy of the street net-
work in meeting motorized vehicle demands, seven
citieshave developed expressway networks: Seoul (731
kilometers), Tokyo (200 kilometers with 110 kilometers
under construction), Osaka (238 kilometers), Pusan
(145 kilometers), Singapore (96 kilometers), Jakarta (46
kilometers) and Bangkok (24 kilometers).

Five cities in the region have urban toll road sys-
tems: Bangkok, Hong Kong, Jakarta, Osaka and
Tokyo. Of these, Hong Kong and Jakarta have pri-
vately financed urban toll roads (two in Hong Kong
and onein Jakarta); two more are under construction
(onein Hong Kongand one in Bangkok); and several
under consideration (in Bangkok, Hong Kong, Ja-
karta, and Kuala Lumpur).

Indonesia has the most extensive government
owned toll road system in Asia. There are some nine
toll roads with a total length of 273 km and four toll
bridges with a further three toll roads under con-
struction that will add 58 kilometers to the network
in 1991.

In Indonesia, the capital and operating costs of
these schemes (whether public or private sector) are



meant to be recovered from the road user through
toll payments. The toll rates are based on benefits to
toll road users, derived from estimates of vehicle
operating cost and time savings, and the need for the
construction, operation and maintenance of the toll
road system to be self-financing. The government
normally contributes an equity participation to cover
the share of costs that could not be self financing,.

Mass transit systems

There are 37 mass transit systems carrying 17 million
passengers per day in 26 cities in Asia. Over two
thirds of these systems are in high-income countries
and, somewhat surprisingly given their high capital
and operating costs, the bulk of the remainder are in
low income countries (see Table 2.2 below).

Mass transit modes can be distinguished from
other forms of public transport by their need for
specific infrastructure to operate. This infrastructure
can be above ground, below ground or at grade; but
whereveritislocated it usually needs to be separated
from other traffic or pedestrians.

It is useful to distinguish three modes:

RAPID TRANSIT (MRT) systems, often called “metros”,
are rail based and fully grade separated (either above
or below ground or physically protected when at
grade), with the highest available capacity and travel
speed performance characteristics;

LIGHT RAIL TRANSIT (LRT) systems, often called
“trams” or “streetcars,” are rail based and capable of
operating at grade (within road rights-of-way) or
grade scparated, with higher capacities and higher
speed performances than buses; and

GUIDED RAPID TRANSIT (GRT) systems are non-rail
based and fully grade separated systems which make
use of special guidance mechanisms and track; in-
cluded within this category are the “new technology
systems” such as “Guided Bus,” “Monorails” and
“Automated Guided Transit” (AGT) systems.

Mass Rapid Transit (MRT)

Of the cities in the region with populations exceeding
one million, thirtecn have operating MRT systems (see
Table 2.3) and three more (Bangkok, Shanghai and
Taipei) are planning or building them. The most
extensive systems are found in Japan (in Tokyo) and
the simplest systems in China (in Tianjin).

MRT systems have demonstraled a capacity to
carry between 50,000 and 75,000 passengers per hour

Table 2.2 Urban mass transit systems in Asia

Country City MRT  LRT  GRT Tota
Low
income 6 4 3 0 7
China Anshan .. 1
Beijing 1 » 1
Dalian . 1 1
Tianjin 1 .. 1
India Calcutta 1 1 2
Korea
(DPR) Pyongyang 1 1
Middle
income 3 2 1 0 3
Korea Pusan 1 1
Seoul 1 . 1
Philippines Manila . 1 1
High
income 17 9 8 10 27
Australia  Adelaide . .. 1 1
Melbourne - 1 - 1
Sydney .. . 1 1
Hong Hong Kong 1 2 3
Kong
Japan Chiba 1 1
Ina .. .. 1 1
Kitakyushu . 1 1 2
Kobe 1 .. 1 2
Kyoto 1 1 2
Nagoya 1 1
Osaka 1 .. 1 2
Sapporo 1 1 .. 2
Tokyo 2 2 1 5
Yokohama .. .. 1 1
Yukarigaoka . .. . 1 1
Singapore Singapore 1 1
Total 26 15 12 10 37

Source: Annex Tables 8,9, and 10.

in one direction (pass/h/d). Some 81,000 pass/h/d
were counted on one section of the Hong Kong MRT
in 1987.

Tokyo has the most extensive urban mass transit
system in the region with a municipal subway net-
work and a rapid transit authority metro network.
The Tokyo system also comprises “private railways”
and commuter rail and carries over two million pas-
sengers per day.

Although efficient, the system is operating at
“bodies touch, feel quite strong pressure, yet some-
how magazines can be read” levels of 200 percent
nominal capacity, an improvement over conditions



in the late 1960s when the system was operating at
“bodies affected by jolts of train and cannot move,
even hands” levels of 250 percent nominal capacity.

Light Rail Transit (LRT)

Eleven cities have LRT systems (see Table 2.4, below).
The majority are conventional “tram” systems which
have been in existence since the 1930s; the Manila,
Kitakyushu and Tuen Mun systems are more re-
cently constructed LRT systems; and the Manila sys-
tem is the only grade separated light rail system
operating insthe region.

Manila is extending its light rail system, and on-
going studies in Jakarta are examining the feasibility
for guided bus transit and light rail.

Karachi is considering the development of a 90
kilometer partially elevated bus/light rail “transit-
way” system. The first section is expected to be light
rail with remaining sections developed initially as
busways, but designed for convertibility to light rail
in the future.

Table 2.3 Mass rapid transit systems in
Asian cities

Network  Lines  Stations Pass/day

Country/city (kms) {no.) {no.) (000)
Low income 80.5 6 65 705.1
China:

Beijing 40.0 2 29 500.0

Tianjin 8.0 1 8 30.0
India:

Calcutta 10.0 1 11 60.0
Korea (DPR):

Pyongyang 22.5 2 17 1151
Middle income 137.8 5 122 2,553.2
Korea:

Pusan 213 1 20 334.0

Seoul 116.5 4 102 2,219.2
High income 484.5 29 43 12,5692
Hong Kong 39.0 3 37 16247
Japan:

Kyoto 6.9 1 8 130.0

Nagoya 60.2 4 61 926.6

Osaka 99.1 6 79 25257

Sapporo 40.5 3 38 550.4

Tokyo® 205.8 10 197 65918
Singapore 33.0 2 23 220.0
Total 702.8 40 593 15,827.5

a. excluding commuter rail
Sources: Annex Table 9.
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Table 2.4 Light rail transit systems in Asian cities

Net-
work Lines

Stations Pass/day

Country /city (kms) (no.) {no.) {000)
Low income 106.6 33 598 1,344.0
China:

Anshan? 12,9 1 19 270.0

Dalian 14.7 3 29 600.0
India:

Calcutta® 79.0 29 550 474.0
Middle income 15.0 1 18 278.0
Philippines:

Manila 15.0 1 18 278.0
High income 125.1 19 262 845.1
Hong Kong

Hong Kong® 16.9 6 97 352.6

Tuen Mun 23.3 5 41 150.0
Japan:

Kitakyushu 15.4 1 . 46.6

Kyoto 25.2 2 32 98.6

Osaka 18.7 2 40 53.2

Sapporo® 8.4 1 23 280

Tokyo® 17.2 2 29 116.1
Total 246.7 53 878 2,467.1

4. conventional tram systems
Sources: Annex Table 8.

Guided Rapid Transit (GRT)

Ten cities in the region have “hi-tech” GRT systems
operating, of which six are in cities below one mil-
lion; all GRT systems, with the exception of those in
Adelaide and Sydney, are in Japan (see Table 2.5).

The simplest technology used is the guided bus
system in Adelaide, but it requires extensive preci-
sion in the design and construction of the “track;” the
systems in Japan use advanced technology for auto-
mated guidance and/or operation to save on what
are perceived as rising staff costs.

Most GRT systems have been built as alternatives
to LRT systems and are designed to meet the transport
needs of an intermediate volume of passengers be-
tween MRT systems and buses. In several cases, AGTs
and monorails have been adopted to reduce the cost
of land acquisition as the track takes less width than
a conventional roadway or LRT system. Most link a
specific community to the city center; and the mono-
rail in Tokyo serves Haneda airport.

AGT systems are under construction in Nagoya
and Taipei. Osaka is developing a linear motor sys-
tem. Trials are underway for guided bus systems in



Japan and a guided bus system, similar to the Ade-
laide system, is under consideration in Jakarta. A
Brazilian air-powered system is also undergoing tri-
als in an amusement park in Jakarta.

Financing mass transif: BOT

Developing countries in Asia are unique in the de-
velopment of private sector financing of urban tran-
sit systems. As many as six mass transit schemes with
varying levels of private sector financing and opera-
tion are under active considerationin the region (two
in Bangkok, one in Manila, one in Karachi and two
in Taipei).

Private sector interest not withstanding, to dateno
privately financed urban mass transit system is yet
operational in Asian developing country cities. The
Calcutta metro was funded by the central govern-
ment with a contribution from Japan, the Manila LRT
was a turnkey contract financed by loans from the
Belgium government and foreign banks with about
30 percent central government equity.

Thailand is the pacesetter in aftracting private
sector finance for urban mass transit with a growing
list of Build-Operate-Transfer (RBOT) projects in and
around Bangkok. It would seem that the levels of
congestion are so high in Bangkok that private inves-
tors feel that such schemes can be financially viable.

Table 2.5 Guided rapid transit systems in
Asian cities

Net- Pass/
work  Stations  day

Country/city System (kms) (no.) (000)
Australia:
Adelaide Guided
Bus 12.0 3 2.8
Sydney Monorail 3.6
Japan:
Chiba Monorail 153 18 .
Ina AGT? 12.7 13 19.5
Kitakyushu  Monorail 8.4 12 263
Kobe AGT? 6.4 9 414
Osaka AGT? 6.6 8 55.1
Tokyo Monorail  13.2 5 85.7
Yokohama AGT? 11.0 14 .
Yukarigaoka Monorail 36 6 0.9
Total 92.8 88 2516

a, AGT=automated guided transit
Sources: Annex Table 10.

Two schemes are under consideration: the
Hopewell scheme which isa US$3.1 billion project to
build a combined 60 kilometer elevated rail and 57
kilometer elevated expressway (with Hopewell
Holdingsof Hong Kong) and the US$2.1 billion “Sky-
train” scheme to build a 34 kilometer clevated mass
transit system (with Lavalin of Canada).

The World Bank is involved in the preparatory
stages of the Karachi scheme where potential exists
for private sector participation in the first section of
the proposed transitway system.

Some systems in other cities are associated with
property development schemes which are attractive
to the prospective developers and are intended to
contribute to the financing of the mass transit infra-
structure.

Experience with this approach in Asia, outside of
Japan, is limited to Hong Kong where it is estimated
that development profits will have funded about 15
percent of the HK$ 38.6 billion capital cost of the MRT.
Consideration is being given to this approach in
Bangkok, where the Hopewell mass transit scheme
is linked to substantial land development rights; and
in Taipei, where an innovative approach is being
taken to station developments for the MRT in which
equity stakes are held by the transit company, the
land owners and the private developer .

Traffic engineering and traffic management

As a complement to creating more physical capacity
through major investment in urban transport infra-
structure, many cities have attempted to make more
effective use of existing road space by traffic engi-
neering techniques. Some have attempted to trans-
late these techniques into effective traffic
management schemes to reduce demand and/or
give priority to moving people rather than vehicles—
by providing facilities for high occupancy vehicles
such as buses.

Traffic engineering makes use of simple tech-
niques such as lane markings, channelization (traffic
islands, median strips, etc), traffic signs and traffic
signals to improve the flow and safety of traffic.
Often these simple measures are combined with
slightly more sophisticated techniques such as com-
puterized “area traffic control” (ATC) systems, one
way street networks, bus lanes and bus priority
measures to manage the traffic system of a whole city
center more efficiently.

In very rare cases in the region, traffic manage-
ment is used as part of a package of policy and
regulatory measures designed to reduce non-essen-
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tial vehicle usage, protect the environment, reduce
fuel consumption and reduce accidents. Box 2.1
provides an example of such use of traffic manage-
ment measures in Singapore.

In Singapore, these techniques have proven effec-
tive not only in reducing congestion but also in im-
proving public transport speeds, reducing accidents
and saving fuel. In other cities, they have proven
difficult to sustain without complementary meas-
ures to reduce car usage as can be seen by comparing
the early results of such a scheme in Bangkok in 1982
(see Box 2.2) with the congested conditions in the city
today (as described earlier in this report).

x

Area traffic control

Area Traffic Control systems provide for the central
computerized management of traffic signal control-
led junctions along traffic corridors and/or within
specific areas with complex or intense traffic flows
(such as Central Business Districts).

Box 2.1 A summary of the traffic
management systems that have been
implemented in Singapore

(a)Street usage strategies
One-way schemes
Bus bays
Bus lancs
(b)Signalized traffic control
Area traffic control (ATQ)
Green link determining system (Glide)
(c)Road pricing and car pools
Arca licensing scheme (ALS)
Car pools
Park-and-ride
(d)Car parking and vehicle inspection
Parking space control
Adjustment of parking fees
Compulsory vehicle inspection system
Incentives for the replacement of old cars with
new oncs
(e)Public transport management
Encouraging the use of public transport system
Discouraging car ownership through various
fiscal measures
(H)Other systems
Construction of overhcad pedestrian crossings
Imposition of spced limits
Driver information

Source: Traffic Management Systems and Energy Savings:
The Case of Singapore, 3. W. Ang, 1989.
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Box 2.2 Traffic engineering in Bangkok

Bangkok’sbus lanesinitially reduced cartrave! times
by up to 29 percent over the roads concerned while
its first ATC scheme increased total flows between
seven and eight percent, reduced travel times by 27
percent and, through reducing the number of stops,
achieved fuel savings of as much as 18 percent within
the ATC area which was only three kilometers
across.

Source: The e}g‘ects of urban traffic control in Bangkok, J. H.
Jones, N. W. Marler and A. ]. Downing, TRRL, 1982.

The most sophisticated systems in the region are
to be found in Japan and Australia. In Tokyo and
Osaka traffic flows are monitored continuously and
signal timings can be adjusted “on-line” to divert
traffic to less congested sections of the network. The
city of Sydney has pioneered and developed a traffic
responsive control system called SCATS (Sydney Co-
ordinated Adaptive Traffic System) which is also
being used in Shanghai (an example of intra-regional
technology transfer).

Japan has the highest density of ATC systemsin the
region with a total of 34,500 intersections under arca
traffic control in 74 cities. Bangkok, Bombay, Hong
Kong, Jakarta, Kuala Lumpur, Manila, Pusan, Seoul,
Shanghai, Singapore and Taipei have all, to some
degree, developed ATC systems. ATC is the most tech-
nology-intensive traffic management measure and
the one which relies most onimported hardware and
software. ATCis beingintroduced in Beijing and more
extensive ATC systems are being considered in Bang-
kok, Jakarta and Shanghai.

When used appropriately, ATC systems can not
only reduce congestion but also impact on fuel effi-
ciency and fuel savings as is evidenced from recent
research in Singapore. Average morning peak hour
speeds increased by 16 percent from 25.7 kilometers
per hour before the ATC scheme was introduced to
31.7 kilometers per hour under ATC operation.

In Singapore, the ATC scheme is estimated to have
reduced average fuel consumption per passenger in
the moming peak hour by 18 percent from 8.3 kilo-
meters per liter to 12 kilometers per liter. Aggregate
fuel savings (gasoline and diesel) are estimated to
have risen annually from 8.5 million litersin 1982 (six
months after the scheme was introduced) to 9.8 mil-
lion liters by 1986 .

On the basis of these estimates, the capital cost of
the ATC scheme was “recovered” on fuel savings
alone within its first two years of operation.
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Bus lanes

Bus lanes (developed initially in France in the eariy
1960s) and busways (developed initially in the Us~
in the 1970s) are used widely in Europe and North
America for giving priority to buses (and other high
occupancy vehicles such as taxis and car pools) in
congested city centers and/or along congested com-
muter routes. Busways are used extensively in Brazil
where, in Sao Paulo, they have been found to carry
up to 20,000 passengers per hour—equivalent to rail
based mass transit systems.

Many citiesin Asia have introduced bus lanes but
reliable data isonly available for facilities in fourteen
cities (see Table 2.6).

The most extensive bus lane networks are to be
found in Tokyo and Bangkok. The Tokyo network
comprises “with flow” bus lanes which provide pri-
ority only during the peak hour for peak direction
bus flows. The Bangkok network is more sophisti-
cated and comprises 24 hour bus lanes many of
which are “contra-flow” (operate in the opposite
direction to traffic flows along a one-way street) and
provide “short-cuts” for buses through the one-way
street network.,

Japan is the only country in Asia which has made
use of busways. They are found in two cities, Kitaky-
ushu and Nagoya. The Nagoya system is the most
extensive but is only partially physically segregated
from other traffic.

A 13.7 kilometer bus lane has been recently estab-
lished in Jakarta and a further 18 kilometers of buslanes
are scheduled tobe opened by theend of 1991. A systerm
of buswaysis being considered (along with LRT) tomeet
the mass transit needs of Jakarta and Karachi, and
busways have been proposed in Bangkok.

Traffic restraint measures

Unlike traffic management measures, which seck to
manage existing traffic flows more effectively, traffic
restraint measures seek to discourage the use of cars
inorder that other road users, especially public trans-
port, pedestrians and goods vehicles may benefit.
The main restraint measures in use in Asia are park-
ing controls and arca licensing.

Most cities in Asia control on-street parking with
varying degrees of success depending on the level
and extent of enforcement applied. Singapore is the
only city, probably in the world, with effective traffic
restraint measures centered on its famous Area Li-
censing Scheme (ALS) which wass inaugurated in
1975. 1t is accompanied by strict controls on the
amount of parking which business and public agen-

Table 2.6 Bus priority facilities in Asian cities

Bus lanes Busways
Length  Speed  Length  Speed
Country Jcity (kms) (km/h) (kms) (km/h)
Low income 13.7
Indonesia:
Jakarta 13.7
Middle income 221.7 . 0.0
Philippines:
Manila 21.7 20,0 0.0
Thailand:
Bangkok 200.0 350 0.0
Highincome 459.7 . 250
Australia:
Brisbane 3.0 ..
Melbourne 1.3 17.0
Perth 3.8
Sydney
Hong Kong:
Hong Kong
Japan:
Kitakyushu .. .. 4.0
Kyoto 93.0 17.0 . o
Nagoya 59.0 . 21.0 250
Osaka 11.6 .
Tokyo 238.0 14.0
Singapore:
Singapore 68.0
Total 695.1 e 25.0

Sources: Jane's Urban Transport Systems 1989; and study reports.

ciecs may provide there. These measures, coupled
with the development of effective bus and mass tran-
sit public transport systems, have cut the number of
cars entering the restricted zone in the rush hour by
three quarters and as a result Singapore is relatively
unjammed.

A recent survey found that in 1989 the number of
vehicles entering the restricted zone during the
morning peak period (7.30 am to 10.15 am) was
51,000 compared with 74,000 in 1975, before the ALS
scheme was implemented. This is even more impres-
sive when seen in the context of Singapore’s devel-
opment. In the 14 yecars of ALS operation, the
restricted zone has grown by a third in terms of
employment, a tenth in size, and the vehicle popula-
tion in Singapore has increased by 68 percent!

This scheme is now being upgraded to full road
pricing that will, over time, be extended to the whole
island. Various other measures (import duties, addi-
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tional registration fees (ARFs), “bonuses” for scrap-
ping old cars, annual road tax increases and a quota
system for the maximum numbers of new vehicles
that can be registered) are being also used effectively
in Singapore to curb the growth in vehicle owner-
ship.

Experience with area licensing, although effective
in Singapore, has revealed the need for political con-
sensus and commitment to enforcement which other
countries in Asia have found hard to achieve. At-
tempts to institute area licensing in World Bank pro-
jects in the late 1970s in Bangkok and in Kuala
Lumpur failed in part due to resistance from the car
owning lobby and central area business interests.

In 1983, Hong Kong was the first city in the world
to test the technical, economic and administrative
viability of clectronic road pricing (ERP) to curtail
traffic as an alternative to parking controls, area li-
censing and physical restraint measures. ERP was
found to be effective in reducing congestion by time-
of-day and location but it was abandoned in 1985
because (a) car drivers felt singled out and discrimi-
nated against (taxis were seen to create more conges-
tion but were exempted from ERP charges); (b) ERP
was considered an invasion of privacy (and the in-
stallation of closed circuit television cameras to catch
defaulters did not help); (¢) the Government did not
succeed in cffectively explaining the purpose and
benefits of the system; and (d) it was perceived by the
public as yet another ploy by Government to raise
revenuces (as vehicle taxation had recently been in-
creased substantially and had already resulted in a
reduced vehicle use and growth in the fleet).

Despite the apparent unpopularity of traffic re-
straint measures, further consideration needs to be
given to themin Asia in the future if central business
districts are to survive. Current developments in
clectronicroad pricing (ERP) technology may provide
a more palatable way for restraining peak hour de-
mand for travel by car.

Urban bus services

Buses form the backbone of urban public transport
services throughout Asia with the notable exception
of Japan and Australia (where in both countries ex-
tensive use is made of rail based urban public trans-
port). Most cities have bus systems which arc owned
and operated by the public sector but many cities
have private sector operations and informal “para-
transit” systems operate extensively in most cities in
South East Asia. A

In all cities in China, in the Poo/p]e’s Democratic
Republic of Korea and in Australia ownership is
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public. In Hong Kong, Korea, in Malaysia and in
Singapore ownership is private. In all other cities
ownership is mixed. Data on paratransit operations
is incomplete but where it exists it suggests that
paratransit is the predominant form of urban public
transitin Bangladesh, inIndonesia, in Pakistan, in the
Philippines and in Thailand.

Ascanbeseen fromTable 2.7, it would appear that
in terms of vehicle fleets paratransit and public sector
bus companies predominate in low income coun-
tries; paratransit and private bus operations pre-
dominate in middle income countries; and private
and public sector operations predominate in high
income countries.

Throughout the region, the level of service
provided by bus operators in developing country
cities has continued to deteriorate over time. In the
case of public sector operations, companies are fre-
quently observed to be saddled with poor manage-
ment, operated by labor regulated by restrictive
practices, constrained by inadequate financing poli-
cies, affected by poor maintenance of vehicles, and

Table 2.7 Percentage distribution of vehicles by
urban public and private bus companies and
paratransit in selected Asian countries

Bus companies %
% % Para
Country Jcity Public Private transit
Low income 22.8 8.3 68.9
Bangladesh 4.3 . 957
China 100.0 .
India 70.6 29.4 .
Indonesia 2.3 6.4 91.3
Korea (PDR) 100.0 .
Myanmar 50.0 50.0 .
Pakistan 24.3 189 56.8
Middle income 7.9 20.1 72.0
Korea .. 100.0
Malaysia . 100.0 .
Philippines 1.8 8.0 90.1
Thailand 15.1 5.4 79.5
High income 43.1 36.8 20.1
Australia 100.0 . ..
Hong Kong .. 47.0 53.0
Japan 89.6 10.4
Singapore . 100.0
Total 19.9 14.0 66.1

Source: Jane's Urban Transport Systems 1989 and various study
reports and seminar papers.



unable to provide adequate service frequencies and
route networks.

Many publicly owned bus operations are highly
subsidized, subject to revenue leakage and over-
staffed (see the staff per bus ratios presented in Fig-
ure 2.6).

Even where services are provided by the private
sector, in many cases deterioration of services and
frequencies has also occurred due to restrictive poli-
cies and regulations by public authorities.

Restrictive fare policies and licensing controls
have often inadvertently accelerated the deteriora-
tion of service as well as the condition of the vehicles.
Thisin turn has aggravated overcrowding, increased
the incidence of breakdowns and added to poor
service frequency and stimulated the continued de-
cline and deterioration in gencral levels of service
and comfort .

Not surprisingly, urban bus services are perceived
by most people in Asian cities as being inadequate,
overcrowded and unresponsive to demand.

Public sector bus companies

The public sector has been traditionally responsible for
the provision of public transport services in most Asian
-ities. In countries such as China, India and Australia
ownership is vested with the public sector; in others,

‘igure 2.6 Staff per bus ratios in selected Asian
city bus companies
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such as Indonesia and Thailand, the public sector is
both “owner” and “operator” of bus companies and
regulator of competing private sector services.

Public sector bus operations are generally ineffi-
cient and subsidized. In Indonesia, where large pub-
lic bus companies were created in the early 1980s to
scrve Jakarta and eight regional cities, central gov-
ernment expenditures on these companies between
1979 and 1984 amounted to 15 percent of total spend-
ing on urban services by all levels of government.

China has the most extensive network of public
sector bus companies in the region with an annual
ridership of 26 billion passengers and with 45,000
busces distributed over a total route length of 106,000
kilometers in 310 cities. China is one of the few
countries in the region to make extensive use of
trolley buses. Ten cities have trolley bus networks;
the most extensive are in Shanghai and Shenyan
where trolley buses account for one third and ohe
half respectively of total ridership in each city.

Fares have been kept at artificially low levels for
several decades in China as public transport was
considered part of public welfare. Inrecent years, the
opcrating costsof public transport have beenincreas-
ing substantially and operators have been incurring
increasing losses which are met by subsidies from
local governments .

In India, urban bus services are usually provided
by State Road Transport Corporations or by city
corporations and the private sector is effectively
banned. In 1988, the Association of State Road Trans-
port Undertakings comprised 66 members which
owned 90,000 buses with an annual ridership of 18.6
billion passengers . Most of these bus companies are
providing inadequate urban services and are operat-
ing them at a loss.

Public sector bus operators typically operate
under the dual burden of politically restrained fares
and strong labor union pressure requiring excessive
staffing. For example the Calcutta State Road Corpo-
ration currently employs 17.5 workers per bus com-
pared with three in Singapore and two in Adelaide.
The result is typically loss-making operations which
provide neither a quality or quantity of service that
meets demand (see Box 2.3, below).

Employers in some cities in India provide their
own bus scrvices rather than rely on the public bus
company. Exacerbating the problem is the very large
size of some bus companies in an industry where
cconomies of scale are known not to exist after an
operation reaches between 300 and 400 buses. For
example the Maharashstra State Road Corporation
with over 100,000 employces and nearly 14,000 buses
is among the largest bus companies in the world.
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Overall, these state run bus companies have losses
that are estimaled to have reached US$ 100 million
in 1985 and are a major drain on government re-
SOUTCeS.

Private sector bus comparies

In Asia, with the exception of Hong Kong and Singa-
pore, private sector bus operations are predomi-
nantly run by small operators.

Seoul has a fleet of 8,000 buses operated quite
efficiently and without subsidy by some 90 private
groups or cdbmpanics operating as a cooperative
under franchises issued by the municipal transport
board.

In Pusan, bus scrvices are provided by 65 private
companies which operate as an Association with
some 2,300 buses on a route-franchise basis. Each
company typically operates between one and five
routes and the frequencies and fares are set by gov-
ernment agencies.

In Kuala Lumpur, conventional bus services are
provided by eightareca-franchised private companies
with a combined fleet of around 1,000 buses and by
many route-iranchised owner-operators with a com-
bined fleet of around 500 minibuses.

Private bus companies are found in Hong Kong and

Singapore. In Hong Kong the financial objectives of
public transport operations are, reportedly, to make a
profitoutof the system . The two major bus companies,
Kowloon Motor Bus (KMB) and China Motor Bus (CMB),
are franchisad by government and receive no subsidies.

Box 2.3 Public transport in Indian cities

Urban transport in Indiatoday presents a depressing
and bewildering picture. The scene is marked by the
preponderance of over-aged vehicles of out- moded
designs anc obsolete technologies, invariably over-
loaded bevond permissible limits, plying on poor
road surfaces under hazardous traffic conditions.
Passengers are called upon to endure excessive jour-
ney times and to tolerate long periods of waiting, not
to speak of accident hazards. Increasing congestion,
noise and air poliution, growth of travel demand in
geometric progression, stagnant public transport
supply capacity and cver increasing gap between
carningsand expenditure of publictransport organi-
zations are some of the more conspicuous features of
urban trave! that cause concern. If the situation is
alrcady bad enough, the future trends project a much
more explosive situation by the turn of the century.

Source: Pubiiz Transport: The Indian Scene, V. Nagaraja.
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Arrangements are made about levels of service and
route structure based on five year plans. Grants are
provided by government for studentiravel concessions
and these, in the case of KMB, amounted to 5.5 percent
of operating cosls in 1988.

In Singapore, government involvement in public
transport did not resultin a loss of private ownership
or subsidies. Improvements were achieved over sev-
eral years by reorganizing 11 bus companies into
four, then three, and ultimately one, and through the
infusion of management skills and better enforce-
ment of regulations. This approach, although slower
than a government take-over, brought steady im-
provements yet preserved the financial viability of
public transport operations,

Singapore currently has two privately owned bus
companies, Singapore Bus Services ($BS) established
in 1978 and Trans-Island Bus Services (TI1BS) estab-
lished in 1982 to introduce competition with SBS. In
1988, SBS had a flect of 3,000 buses operating on 220
routes and TIBS had a tleet of 340 buses operating on
24 routes.

Paratransit services

Paratransit services are mostly provided by the infor-
mal scctor. Rarely encouraged officially, paratransit
operations provide an important service in cities
throughout the region with the notable exceptions of
China and high income countries such as Australia,
Japan and Singapore.

Reliable data on paratransit is unavailable due to
the informal, and sometimes illegal, nature of the
services. From the findings of a study undertaken in
1981 of paratransit use in sclected Asian cities it is
evident that paratransit use is widespread and pre-
dominant in secondary cities in low-income coun-
tries.

Manila is famous throughout the world for its
“jeepneys” which have progressed from being an
informal “pirate taxi” system (developed using US
Army surplusjeepsafter the Second World War) into
a major public transport business with an officially
estimated fleet of 28,000 owner-driver vehicles (un-
official estimates put the fleet as high as 60,000 vehi-
cles) carrying 2.3 million passengers daily.

Present day jeepneys are assembled locally by a
thriving industry. With flamboyant and brightly
painted coachwork, adorned with slogans and
chrome plated accessories, and with cassette players
pumping out the latest disco music, the present Jeep-
ney has been described as a mobile celebration expe-
rience. All this is in the interests of marketing and
attracting patronage in a highly competitive market.




Paratransit vehicles in Bangkok carry 1.3 million
passengers per day which represents 15 percent of
the 8.1 million public transport related trips made by
bus, minibus, taxi, rail and boat in the city in 1989.

Paratransit services comprise some 7,900 “silors”
(light trucks converted into six-seat vehicles), 7,400
“samlors” (three-wheeled vehicles, also known as
“tuk-tuks” because of their engine noise, which carry
up to three passengers) and 16,600 hired motorcycles
which ply the narrow “sois” or alleys which make up
the secondary road network in Bangkok. Hired mo-
torcycles, although increasingly popular, are consid-
ered relatively unsafe given the probability of being
involved in an accident in one year is greater than 50
percent .

Revenues exceed expenses for all modes, with the
excess of revenues over expenses ranging from 41
pereentin the case of silors to 181 percent in the case
of hired motorcycles (sce Table 2.8, below).

A recent study of paratransit in Southeast Asia
concludes that while itis well known that paratransit
provides low performance services tailored to what
people can pay, an often overlooked bencfit is that
paratransit also compensates for the inadequacies of
the road network in many Asian cities.

Using data foreight cities in Southeast Asia (Band-
ung, Bangkok, Jakarta, Kuala Lumpur, Manila,
Medan, Singapore and Surabaya) the study found
that the greatest variety of paratransit modes, both in
terms of vehicle types and seating capacities, gener-
ally exists in places with the least amount of road
capacity per capita and a poor road hierarchy. This

Table 2.8 Operating characteristics of paratransit
services in Bangkok (1989)

Average per vehicie Samlor Silor  Motorcycle
Trips per day 20.6 16.0 28.3
Passengers per day 42.0 26.1 343
Working days per week 6.6 6.7 6.7
Working hours per day 10.2 11.7 12.1

Revenue per day (USS)  $17.70 $12.75 $9.33
Expenses per day (USS)  $12.53  $6.51 $332
Rcvcnuc/Expcnses 1.41 1.96 2.81
Income per day (USS) $517 $6.24 $6.01

Monthly income (USS)  $150.97 $181.73  $174.80

Source: The Study on Medium to Long Ternt Improvement/Manage-
ment Plan of Road and Road Transport in Bangkok, nca, 1990.

is certainly the case in Bangkok. Where unhampered
by strict entry and service regulations, it would ap-
pear that the urban transport market can respond to
the inadequacies of the physical road network.

A dilemma in the field of paratransit is that al-
though such services provide an affordable public
transport service at no cost to governments, they are
seen as inefficient users of road space.

This is illustrated well in the case of Manila. Al-
though jeepneys provide extensive coverage, high
frequency, almost door-to-door service which is af-
fordable to the majority of the population, they are
considered by Government to be inefficient users of
road space.

Urban travel by mode

Comprehensive data on urban travel patternsin Asia
does not exist. The reliability, nature and timing of
the data that is available is so variable that statistical
comparisons are impossible. In attempting to assess
travel characteristics in Asian cities, we are obliged,
therefore, to use what little data exists as being rep-
resentalive of conditions in the region as a whole.

Data from Bangladesh, China, India and Indone-
sia provide glimpses of typical conditions in low-in-
come developing countries; data from Korea,
Malaysia, the Philippines and Thailand present the
picture in middle-income countries; and data from
Hong Kong, Japan and Singapore provide an indica-
tion of conditions in high-income countrics.

Low-income countries

An analysis of urban travel characteristics by all
modes in low-income countries are presented in
Annex 1 Table 11. Walking and non-motorized vehi-
clesare the predominant travel modes in most cities.
This is still likely to be the case despite the increase
in vehicle ownership (especially motorcycles) which
has occurrred since the survey data was collected.

Not surprisingly, public transport is the predomi-
nant modes of motorized travel in most cities (sec
Table 2.7 and Annex 1 Table ). Buscsaccount for over
60 percent of motorized trips in Bangladesh, China,
India (except for Kanpur where buses account for 11
percent of trips) and Pakistan. In Indoncsia, how-
ever, busesare not the predominantmode. In Jakarta,
they account for 42 percent of motorized trips and,
in Surabaya, they account for only 24 percent of
motorized trips due to the intense use of motorcycles
(which accounted for 46 percent of motorized trips
in 1984).
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BANGLADESH. Dhaka, Bangladesh is one of the
poorest cities in the region and, not surprisingly, the
majority of trips are either on foot or non-motorized
modes of transport. The only data available dates
back to 1980, at which time 21 percent of trips were
on foot, 35 percent by rickshaw, 34 percent by bus,
four percent by auto-rickshaw and only six percent
by car .

CHINA. Walking and cycling are the predomi-
nant modes of travel in all Chinese cities and bicycles
play an important role in personal mobility due to
Government policies to promote their use over the
past 40 years as an alternative to motorization.

In 1986, average travel distances for bicycle trips
were around five kilometers in most cities (ranging
from 4.6 kilometers in Anshan and to 5.5 kilometers
in Fushun) with travel times less than 30 minutes .

Bus trips are slightly longer, ranging from five
kilometers in Tianjin to 8.7 kilometers in Fushun but
bus travel times are almost double those of bicycles
in all cities.

INDIA. InlIndia, the travel characteristics of urban
households fall into three broad categories:

Figure 2.7 Percentage of trips by public transport -

and by other transport modes in selected cities in
low-income Asian countries
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¢ motorized households which make up ten per-
cent of the urban population;

¢ public transport orientated houscholds which
represent 60 percent of the urban population; and

* walking and/or NMV dependant households
which account for the remaining 30 percent.

Public transport is the dominant form of urban
motorized travel, especially in large cities such as
Bombay, Delhi and Madras, accounting for about 80
percent of all motorized trips.

Walking and cycling trips are less common in
large cities, such as Bombay (where they account for
15 percent and 10 percent respectively of total trips)
than in smaller cities such as Kanpur (where walking
accounts for 72 percent of all trips) and Lucknow
(where NMVs account for 53 percent of all trips).

Triplengths vary considerably by city sizein India
averaging around five kilometersin citics with popu-
lations below 100,000 to around 11 kilometers in
cities with populations above 200,000 .

INDONESIA. Motorized forms of transport are
used more in Indonesian cities than in Bangladesh,
China and India. Some 60 percent of trips in Jakarta
and 55 percent of trips in Surabaya are motorized.
Motorcycles are becoming important urban modes
of travel in both cities where they account for be-
tween 13 and 26 percent of all trips.

In 1985, the trip rate for low income residents of
Jakarta was two-thirds that of high income groups
and the average trip distance of low income groups
was about half that of high income groups.

The differential in trip making between rich and
poor can be seen with some clarity in Jakarta where
60 percent of low income trips are on foot and 63
percent of high income trips are by car. Undoubtedly
similar disparities exist in other low-income coun-
tries, with the notable exception of China.

Middle-income countries

Urban travel characteristics of middle-income coun-
tries are presented in Annex 1 Tables and and are
summarized in Figure 2.8.

Data on all modes are only available for cities in
Korea and Malaysia where it would appear that
walking and non-motorized modes are less signifi-
cant than in low-income countries. In most middle-
income cities bus use predominates but in some citics
such as Scoul, and more recently, Manila and Pusan,
rail systems are beginning to take a share of public
transport trips.




KOREA. Data for Korea are derived from compre-
hensive urban transport studies undertaken in 1982,
Since then, Pusan has put into service a 32 kilometer
subway line and the metro system in Seoul has ex-
panded from one line, 7.8 kilometers in length to
eight lines, 117 kilometers in length.

The vast majority of trips inboth cities were by bus
in 1982, with cars accounting for less than ten percent
of all trips. Since then, the rise in car ownership and
the rapid increase in motorcycle use (estimated to
have grown at 15 percent annually since 1983 ) will
have lead to more trips being made by these modes.

This can be seen in the case of Seoul where, in the
six years between 1982 and 1986, car trips increased
from nine percent to 16.6 percent. During the same
period, the subway increased its share from 7.4 per-
centto 16.8 percentand the proportion of trips by bus
decreased from 66.6 percent to 50.6 percent.

Although comparative data are not available for
Pusan, it would appear that a similar phenomenon
has occurred there as it is reported that since the
opening of the subway, one third of bus passengers
have diverted to the subway along the mass transit
corridor .

Figure 2.8 Percentage of trips by public
transport and by non-public transport modes in
selected cities in middle-income Asian countries

ANy Rail
Korea

Pusan (1982)

Seoul (1982)
Malaysia

Kuala

Lumpur (1984)

Philippines
Manila (1984)

Thailand
Bangkok (1984)

1 T

% 100 50 0 50 100
Non-public transport  Public transport

Source: Annex Table 11,

MALAYSIA. In 1984, around one third of trips
were made by car and one third by bus. Motorcycles
and walking accounted each for ten percent of trips
with non-motorized vehicles (two percent) and taxis
(eight percent) making up the remainder.

THE PHILIPPINES. In Metro Manila, there were an
estimated 16.3 million person trips per day in 1989
and the majority are by public transport. Jeepneys
account for 75 percent of public transport trips while
the LRT system accounts for only a modest three
percent. Within the LRT corridor, the system is re-
ported to carry 35 percent of public transport de-
mand and has led to a 15 to 20 percent reduction in
vehicle flow (principally jeepneys) .

Car usage has increased from 26 percent of motor-
ized trips 1980 to 35 percent in 1989 despite recent
years of slow economic growth .

THAILAND. The majority of trips in Bangkok are
by bus and by car but an increasing proportion of
trips are being made by motorcycle as people search
for ways to cut through traffic jams.

The average trip length in Bangkok is currently
estimated to be 6.6 kilometers and is forecast to reach
over ten kilometers within the next fifteen years due
to the continued expansion of the city . _

Despite the plethora of studies on Bangkok’s
urban transport system, data on travel time is illu-
sive. Journey times are nevertheless considered “ex-
cessive” and, worst of all, “unpredictable” during the
working day for all modes of transport .

Speed data indicate that buses (which have the
advantage of using bus lanes) actually travel at
speeds faster than cars during peak hours, indicating
that the door-to-door time advantages of cars over
buses may be very little in the city .

High-income countries

The travel characteristics of large cities in high-in-
come countries are differentiated from such cities in
low- and middle-income countries by the relatively
higher use of mass rapid transit and commuter rail
systems. Over two-thirds of motorized trips in Osaka
and Tokyo are by rail based public transport.

Figure 2.9 presents the breakdown of public trans-
port and non-public transport motorized trips in
selected high income countries. The lack of data on
walking and the use of non-motorized vehicles in
transport studies in high-income countries probably
means the use of these modes is both insignificant
and not problematic to the performance of the trans-
port system.
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HONGKONG. Around 90 percent of trips in Hong
Kong are made by public transport and a quarter of
these wereby MRTin 1988. As can be seen from Figure
2.22, below, the proportion of trips by the MRT has
more than doubled between 1980 and 1988.

The shift to rail mass transit in Hong Kong has
been at the expense of ferry services (which saw their
share of trips decline from nine percent in 1976 to
three percent by 1988) and minibuses. The quantity
of minibuses has been held constant by Government
since 1976, resulting in a decline in their share of trips
from 28 percent in 1976 to 17 percent by 1988.

Bus services maintained their 46 percent share of
public transport trips from 1976 (before the introduc-
tion of the MRT) to 1980 (after the MRT went into
service) after which there was a minor decline to 43
percent by 1988.

It is reported that by 1988, car ownership fell
sharply as a result of restraint taxes but bus flows
increased and congestion remains as severe as ever.
Average journey times are reportedly around 30
minutes for all modes.

SINGAPORE. The majority of trips in Singapore
are by bus but the MRT system, which began opera-
tions in 1987, had already accounted for 14 percent
of daily public transport trips by 1989.

Figure 2.9 Percentage of trips by public transport
and by non-public transport modes in selected
cities in high-income Asian countries
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JAPAN. The proportion of bus trips in Japanese
cities is very low (accounting, in 1985, for 3.6 percent,
6.4 percent and 8.4 percent of motorized trips in
Osaka, Tokyo and Nagoya respectively) compared
with other cities in high-income countries in the
region.

In Osaka and Tokyo the majority of trips are by
rail (subway and commuter rail) reaching as high in
1985 as 73 percent of motorized trips in Tokyo and
65 percent in Osaka. In Nagoya, which is repre-
sentative of smaller cities, the majority (around 60
percent) of motorized trips in 1985 were by car. Rail
trips accounted for 28 percent of the total which is
still a higher proportion than in any other city in the
region outside of Japan.

The only comprehensive data available concern-
ing the proportion of walking and bicycle/motorcy-
cle tripsis for Tokyo. Walking accounts for 13 percent
of total commuting trips in central Tokyo, higher
than the Metropolitan Region average of seven per-
cent. Bicycles and motorcycles are used more for
commuting (presumably to rail stations) in the outer
suburbs of Tokyo, where they account for between
ten and 25 percent of trips, than in the center (where
they account for 11 percent of trips).

Urban freight transport

Cities throughout the world are centers of consump-
tion and production. It is not surprising, therefore,
that inbound freight usually exceeds outbound or
“back haul” freight in terms of volume.

This is the case with most cities in Asia and this
directional imbalance in road-based freight volumes
often causes outbound trucks tobe empty and inbound
trucks to be overloaded in an effort to recover the costs
of the round trip journey on the inbound trip.

Overloading is also caused by seasonal peak de-
mands exceeding the capacity of the trucking fleet.
Often truck fleets do not expand to meet peak de-
mands because competition for available “back
haul” is already severe. The impact of such overload-
ing in Bangkok is illustrated in Box 2.4.

The directional imbalance of freight also causes
congestion due to outbound trucks queuing for
hours and sometimes days to pick up “back-haul”
cargo. The nature of this problem can be observed in
Bangkok, where in 1988, the annual tonnage of in-
bound cargo (41.4 million tons) was nearly four times
higher than outbound cargo (11.1 million tons) and
where inbound laden trips (3.7 million) were three
times higher than outbound laden trips (1.1 million).



Trucks are cstimated to represent 20 percent of
total vehicle flow (excluding motorcycles) in Bang-
kok and the truck flect has been increasing at 12.5
percent annually between 1982 and 1988.

In Pusan, between 1973 and 1983, daily urban
freight volumes increased from 75,000 tons to 295,000
tons; a fourfold increase in ten years. The majority of
freight in Pusan is moving within the city accounting
for 50 percent of daily volumes in 1983 (compared
with 46 percent of inbound/outbound volumes and
four percent of “through” volumes). Trucksand vans
accounted for around 20 percent of traffic volumes
in 1983. E3

In trying to cope with congestion caused by freight
traffic, many cities in the region have instituted
“truck bans” which operate by time of day and/or
along certain roads or within certain areas of the city.
Distribution centers and freight terminals have been
built and proposed in many cities to resolve the
problem of truck parking.

Truck bans

A number oflarge cities indeveloping countries have
imposed truck bans of various forms. They fall into
two categories: area-wide bansand route limitations.
Bangkok and Jakarta use the first type of restriction,
while Manila the second.

The following detailed descriptions provide an
example of truck ban operations in these cities:

BANGKOK. Four and six-wheeled trucks are re-
stricted in the Greater Bangkok Area during peak
hours (06h00-09h00 and 16h00-20h00) cvery day ex-
cept official and school holidays. Ten wheclers and
larger trucks are restricted in the morning between
06h00 and 10h00 and in the afternoon/evening be-

Box 2.4 Truck overloading in Bangkok

The loading of trucks beyond the legal limit is com-
monplace. Even government trucks are consciously
overloaded. It is not uncommon for a 10-wheel truck
(tare weight 8 tonnes, iegal payload 13 tonnes) to be
60 percent overloaded (ic. a gross weight of nearly
29 tonnes instead of 21 tonnes). Such a heavy load
concentrated in a single 10-whecel truck causes as
much damage to the highway pavement as five ve-
hicles loaded to the legal limit.

Source: Seventh Plan Urban and Regional Trans rr Work-
ing Paper No. 2: Treight, Halerow ox, 1990 (

tween 15h00 and 21h00 every day except official
holidays. Small cargo vehicles whose tare weight is
less than 1600 kg are exempt from these restrictions,

These restrictions apply to moving vehicles.
Therefore, when the restricted period begins, trucks
must stop wherever they are inside the city and as a
result many trucks end up parked on inner-city
streets for many hours.

There are several designated truck routes which
allows premises along these routes to be serviced at
all times.

JAKARTA. Trucks whose gross vehicle weight is
heavier than 3.5 tons are not allowed to enter the
downtown arca of Jakarta in the morning between
07h00 and 09:00 and in the afterncon between 15h00
and 17h00 on weekdays and between 07h00 and
09h00 and between 13h00 and 15h00 on Saturdays.
These restrictions do not apply to trucks owned by
the Government and the Army, nor to trucks used
for the transportation of fuel, food and cement.

Articulated trucks are not allowed into the city
between 06h00 and 18h00; tractors with 20 foot con-
tainer are banned from the city between 06h00 and
22h00; and tractors with 40 foot containers are
banned from the city at all times. These vehicles are
allowed on the toll roads, ring roads and harbor
roads at all times.

MANILA. The passage of trucks is banned on
eleven specific routes in Metro-Manila between
07h00 and 09h00 and between 16h00 and 19h00,
Monday through Friday.

Where these measures have been introduced they
have contributed to the alleviation of traffic conges-
tion, but they have caused other problems.

Congestion hasbeen shifted to the periphery of cities
where long lines of trucks are observed waiting for the
end of restricted time period for entering the city.

Large trucks are forced to limit their opcration to
only off-peak hoursor during nighttime, which signifi-
cantly reduces truck utilization rates and users of truck-
ing services suffer from inconveniences due to
shortened service times and also from higher freight
charges.

Freight terminals
Few freight terminals have been built in the region
outside of Japan. Most truck operators do not under-

stand the benefits of using truck terminals. In most
developing countries the majority of truck operators
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are “owner-drivers” or small family-owned compa-
nies. They try hard to minimize out-of-pocket cash
expenditures and, so long as the use of truck termi-
nals incurs what are perceived as “extra” costs, they
will not use themn (see Box 2.5, below).

Truck parks

Truck parks are designated areas where trucks can
park for short periods of time, awaiting prearranged
time for collection or delivery, instructions regarding
next assignments, or permitted time to enter the city.
Some of the truck parks are just fenced rough
grounds, while others are leveled parking areas with
proper entrance/exit arrangements and eating/rest-
ing facilities.

Currently, there do not secem to be any truck parks
in usc in the Region. The main reason for this is that,
as long as there is a charge for the use of these
facilitics, truckers tend not to use them (see Box 2.6).

Traffic laws and enforcement

Traffic laws are rarely enforced in developing coun-
try cities in the region. In many cases the laws them-
selves date back to legislation drawn up in colonial
times or are derived from traffic codes in the North
America, Europe or Japan. Whatever the reason, the
laws often do not reflect conditions in developing
country cities. Since traffic regulations can only be
effective when pedestrians and drivers observe
them, they depend on the extent to which the vast
majority of people understand them and acknow-

Box 2.5 Truck terminal use in Surabaya

The Sidotopo Terminal was built in Surabaya in
1675. It is now jointly operated by a private sector
and city government. It offers parking and ware-
housing facilities, along with canteen and hostel. All
trucks are required to pass through the terminal and
make payments. For many of the users, it represents
only a toll collection point and not a facility for cargo
handling. It is understood that many trucks pass
straight through, paying their due, only to get a
receipt which, if they are subsequently stopped by
the police, provide an cvidence of compliance with
the regulation.”

Source: Road Freight Transport in Urban Areas, Halcrow
Fox and Associates with BIEC International Ine, 1986,
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Box 2.6 Truck park use in Jakarta

The Bekasi Truck Park is comprised of a fenced-in
site lying at the north of Jakarta with access from the
main road through gate-house. The site offers no
facilities other than partially paved land. The site is
no longer in use because truckers were unwilling to
pay a premjum for use of a site offering no improve-
ments over the existing roadside. Outside the site, for
some distance, on both sides of the road, trucks and
trailers were parked on the edges of the road, either
awaiting the time of day when they could legally
enter Jakarta, or transshipping loads from trailers,
Street vendors, tire repair agencies and other small
traders were very much in evidence.

Source: Road Freight Transport in Urban Areas, Halcrow
Fox and Associates with BIEC International Inc, 1986.

ledge their rcasonableness. Their effectiveness also
depends on the extent to which they are enforced.

Enforcementis the responsibility of the police and
the courts. In many developing countries in the Re-
gion, the police force allocated to traffic duties is
usually understaffed and inadequately trained to
manage the traffic flow let alone enforce thelaw. And
the courts are too overwhelmed to prosecute ade-
quately the cases brought before them. The result, in
too many cities, is an unhealthy disrespect of traffic
regulations.

InJapan, the development of trafficlaws and regu-
lations has kept pace with the growth in motorization
and mobility. Efforts have also been made to rein-
force and expand the number and quality of traffic
police.

Generally speaking Japancse traffic police are
committed and enthusiastic about their work. Fur-
thermore, since thereisa comparison of the incidence
of traffic fatalities and accidents occurring within all
prefectures in Japan is conducted annually, there is
a certain degree of competitiveness among different
areas in their efforts to reduce the number of traffic
accidents.

In many cities in the region, pedestrians and driv-
ers alike are unfamiliar with traffic regulations. In
surveys undertaken by the Central Road Research
Institute of India it was found that 50 percent of
driving license holders had no knowledge of traffic
rules and that 63 percent admitted they did rot ob-
serve the rules of the road.

In trying to grapple with congestion, traffic police
often ignore traffic regulations and overrule traffic



engineering devices that appear to get in the way of
keeping the traffic moving.

In Manila, it is reported that the operation of the
computer controlied ATC systermn was greatly ham-
pered by the tendency of the police on point duty to
request that the traffic signals be placed under man-
ual control during peak periods. The independent
manual operation of signalized junctions negated the
very advantages of the ATC system which are to link
signal timings between junctions. Similar problems
exist in Bangkok.

Traffic police are usually underpaid and over-
worked with few incentives to improve their per-
formance when confronting thousands of irate
commuters during congested peak hours. In Manila,
an experimental scheme was introduced in 1989 at 60
intersections to improve the enforcement of traffic
laws and minimize the manual control of traffic sig-
nals.

Under this scheme, local companies sponsored par-
ticular intersections and were allowed free publicity m
the form of dedicated signs. In return the companies
paid allowances to the traffic police including meals,
uniforms, etc. The scheme is reported to have had some
measure of success but detailed “before-and-after”
study results are as yet unavailable.

Often the traffic police become de facto traffic
engineers and traffic planners either because of their
inherent legal powers or due to the lack of such
professional staff in the city.

Urban transport administration and regulation

Providing for the many and expanding needs of the
urban transport sector in the Region is often frus-
trated by institutional weakness. There are consider-
able problemsinvolved in managing urban transport
services and in coordinating urban transport plans
and the provision of urban transport infrastructure.

A characteristic of most cities is the very large
number of different agencies responsible for the vari-
ous modes of transport and infrastructure require-
ments as well as the overall planning and
development of the urban transport system. This has
oftenled to overlapping responsibilities with a resul-
tant Jack of clarity as to who does what.

There is also evidence of insufficient numbers of
trained staff and this has been perceived as a major
factor inhibiting the sector’s development over the
past decade.

The most frequently regulated urban transport
service is public transport. Bus operations are regu-
lated with varying degrees of intensity in every city

in the Region. As a general rule, the greater is the
degree of regulation the less efficient is the service
and the greater is the need for subsidy. In some
countries, public transport operations are highly
regulated as they are perceived as social services. In
others, regulations are designed to protect the con-
sumer from unsafe or unreliable operators. In some,
regulations are designea to attract potential car users
to public transport and/or bus users to mass rapid
transit.

The most frequently regulated aspects of public
transport operations are the fares. Often such regu-
lations inhibit the development of the very service
they are designed to protect by not allowing opera-
tors to raise fares to mect rising costs or vary fare
structures according to different levels of service. In
some cases fares are regulated in such a way as to
allow public sector operations to cover costs but also
provide a bench mark above which private operators
would not hike fares unreasonably.

The growth of informal paratransit operations is
often a market response to an over-regulated public
transport system. Paratransit services are also regu-
lated in many countries by route or area franchising
systems. In others, the development of paratransit is
limited by regulations on vehicle imports or registra-
tions. In this way, Hong Kong allowed the bus compa-
nies to flourish while ridership was eroded from
minibus operators whose vehicle flect and competitive-
ness was “stabilized” during the growth of the MRT.

Restrictions on the supply of buses in the public
and private sectorsin Jakarta have contributed, along
with inefficiencies in service operation, to peak hour
bus passenger transport volumes remaining static
between 1985 and 1990. It is estimated that if the
supply of buses had been allowed to increase, there
would have been a 21 percent growth in passenger
volumes over the same five year period.

For the public sector to provide sufficient bus
capacity would cost an estimated US$28.0 million; an
alternative would be for the public scctor to concen-
trate its funding on the provision of bus priority
infrastructure and allow new private opcrators to
take care of bus fleet expansion which is currently
restricted below requirements by regulation.

Despite the proliferation of public transport regu-
lations in Asia, the region is relatively well endowed
with public transport services compared with devel-
oping countries in other regions of the world. This
does not mean there is not room for improvement in
Asia: bus companies in China, India, Indonesia and
Pakistan provide less than adequate services at enor-
mous cost to the national and municipal budgets. The
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private sector, both formal and informal, is alive and
well in the provision of road based public transport
services in most countries in the region (with the
notable cxception of China). Expansion of services is
more often hampered by regulation than by capital
or entreprencurship.

Fortunately, the region provides sufficient exam-
plesand varieties of “regulations that work” in Hong
Kong, Korea and Singapore to serve as models for
improving the regulation of public transport else-
where.

Urban transport equipment and
consultancy services

Outside Europe and North America, the market for
urban transport equipmentand servicesin Asia must
beone of the largest in the world. From available data
it has been possible to tabulate a total of 120,000
vehicles in the bus fleets of 48 of the 101 cities with
populations in excess of one million. To this must be
added the 1,900 LRT units and 6,500 MRT units iden-
tified in the larger cities of the region all of which run
on some 1,300 kilometers of electrified double track.
Japan alone has 120,000 traffic signals; the total for
the region is probably well over one million.

Consultancy services have been used extensively
throughout the region. Every major city and many
secondary cities have had at least one “urban transpor-
tation study” undertaken by consultants; several capi-
tal cities have had many such studies. Major studies
using extensive consultant assistance are on-going in
many citicsin China, India, Indonesia, Korea, Malaysia,
Pakistan, the Philippines and Thailand.

The volume and value of trade in the manufacture
and supply of equipment and in the provision of
consultancy services is, however, not in any way
fully documented. It is therefore impossible to assess
its extent; it is undoubtedly significant.

Urban transport equipment

It would appear that there has been a considerable
growth in the production of urban transport equip-
mentin Asia in the past decade. Whereas in the 1970s,
most equipment was imported into the region from
Europe and North America, the 1980s saw the begin-
ning of local production of equipment such as traffic
signals and Japan has become a major supplier of
road and rail based public transport vehicles and
associated equipment.

A complete inventory of manufacturers and sup-
pliers is not available but an indication of the extent
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of local production of urban transport cquipment is
presented in Table 2.9 below.

Urban transport consultancy

Consultant firms with specialized urban transport
services have developed in the Region over the past
decade in Australia, Hong Kong, India, Indonesia,
Japan, Korea, Taiwan {China) and Thailand.

Many urban transport studies are, nevertheless,
still being undertaken by European and North
American consultancy firms. But, in more and more
countries, these non-regional firms are associating
with local firms and/or regionally based firms.

Financing of the urban transport sector

Over the past decade, the growth in traffic has out-
paced the rate of investment in urban transport in-
frastructure and services in most cities throughout
the Region. In many cases, both national govern-
ments and city authorities have been unable or un-
willing to address these needs by mobilizing
additional revenues from the sector, either by in-
creasing prices or by reducing subsidies.

Expendifure

Typically, the public sector is involved in financing
some or all of the following: urban transport infra-
structure, urban public transport equipment and op-
erations, maintenance of urban roads, traffic
management and traffic enforcement. In most coun-
trics the scale of funding in the sector is quite large.

Table 2.9 Urban transport equipment production
in selected Asian countries

Transit systems

Traffic

Country Rail Bus signals
Low income

China A i A

India A U A

Indonesia A Ly A
Middle income

Korca v f 5

Philippines . il A
High income

Australia % us n

Japan p o u
L =more; A = less; . . = unknown.

Source: Janes Urban Transport Systems, 1989.



In many countries the distribution of funding is
skewed over time, geographically, by city size
and/or importance and by sub-sectoral preferences
or demands.

fnIndonesia, itis estimated that between 1984 and
1989 nearly 50 percent of all public sector urban
infrastructure expenditure was allocated to the
urban transport sector. Urban road expenditures
(funded equally by central and local government
resources) accounted for only 16 percent of the total.
The remaining 34 percent was for public transport
investments principally in rail investments, rehabili-
tation and operatians in Jakarta. Around 80 percent
of the costs of these urban bus and rail services were
being met entirely by central government resources.

With the exception of Beijing and Tianjin, urban
transport expenditure in China has been negligible
until relatively recently. For example, annual invest-
ments in urban transport infrastructure in Shanghai
quadrupled between 1983 and 1985 from US$20 mil-
lion to US$80 million and have averaged US$115
millionin 1986 and 1987 (which, in 1987, represented
about six percent of municipal tax receipts after de-
ducting transfers to central government).

Currently, Shanghai is planning to spend in excess
of US$380 million annually on urban transport infra-
structure which represents around three percent of
Gross Regional Product (GRP) and is the upper limit
of affordability in the sector when one considers that
typical levels of transport investment in developing
countries are close to five percent of GDP . Although
high compared to historical levels, this investment is
still below the expenditure required to finance the
needs evidenced by Shanghai’s present transport
situation, which is near crisis.

In Hong Kong, government expenditure on trans-
port by 1988 had largely been devoted to new high-
way projects. Large sums had been spent on building
the MRT and improving rail facilities. Smaller
amounts had been spent on improving the airport,
port facilities and public transport. All public trans-
port modes in Hong Kong are operated cither by
private companies or by independent government
corporations. The only public transport costs in-
curred by government concern the provision of bus
terminals and ferry piers. Private investments by the
bus, tramway and ferry companies are excluded
from the government’s expenditure accounts, as is
the investment by the Mass Transit Railway Corpo-
ration (MTRC), which amounted to nearly US$3.2 bil-
lion between 1975 and 1988 (and includes US$0.9
billion as equity contribution from gévernment and
US$2.3 billion provided by commercial loans).

Total expenditure on transport between 1976 and
1985 amounted to US$4.9 billion of which the private
sector provided 71 percent of funds. As a percentage
of public expenditure and of GDP, government in-
vestment in transport peaked at 6.6 percent and 1.3
percent in 1982-83, but decreased to 2.5 percent and
0.4 percent in 1986-87. However, when government
equity contributions to theMTRC are included in 1981,
peak transport investments reach 13.5 percent of
total public sector expenditure and 2.6 percent of
GDP.

In Thailang, annual capital expenditure on trans-
port in the Bangkok Metropolitan Region accounted
for around 20 percent of government budget be-
tween 1985 and 1988 increasing to 25 percent in 1990.
While the public sector was responsible for all capital
expenditure until 1988, since then, there has been a
conscious decision on the part of the government to
reduce its share to around 40 percent by the end of
the current national plan in 1992. The remaining 60
percent is to be funded by the private sector.

Sources of revenue

Asinmost parts of the world, in Asia urban transport
investments and operations are financed from taxa-
tion, user charges (such as fares), borrowing and
private investment. Certain countries in Asia, how-
ever, make also make extensive use of the private
sector in the provision of urban transport services.

In Shanghai, taxes on vehicles and transport
which could be considered as WSer fees are estimated’
to generate around two-thirds of the funds for urban
transportinvestment expenditure (at three percentof
GRP) . These comprise a Highway Maintenance Fee
(a tax on vehicle use), a bicycle tax and vehicle utili-
zation taxes. By international standards, road trans-
port users in Shanghai pay a high percentage of
transport costs.

In Hong Kong, where the majority of expenditure
in urban transport scctor is by the private sector,
public sector urban transport revenues make a sig-
nificant net contribution to the government’s fi-
nances. In fiscal 1987/88, transport expenditures
were 56 percent of land transport revenue. Fuel taxes
(31 percent), vehicle registration taxes (31 percent)
and vehicle licenses (22 percent) generated over 80
percent of revenue in the sector.

In India, urban road infrastructure is financed
from general local government revenues (property
taxes and “octroi”-—a tax on merchandise entering
municipal jurisdictions) and from state budget allo-
cations (in the form of grants to local governments
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and/or in the form of allocations to state agencies
which provide infrastructure within urban areas).
The central government also provides funds to the
states for road construction, some of which are used
In urban areas.

Centraland state governmentroad transport reve-
nues are derived from fuel taxes, vehicle registration
and licensing fees, and tariffs and taxes on the pur-
chase of motor vehicles and parts. Between 1974 and
1981, it is estimated that nationally road transport
expenditures were around 40 percent of revenues.
City corporations and municipalities tax road trans-
port through the “octroi”. These revenues and prop-
erty taxes fwhich are usually assessed on rental
values and are kept artificially low because of rent
control) provide insufficient funds for urban services
let alone major urban road investments with the
result that state agencies are assuming an ever in-
creasing share of total road expenditures.

Public transport revenues do not meet expendi-
tures in public sector bus operations in India. Low
fares, delaysin fare increases and the non-reimburse-
ment by state governments of concessions to student
bus riders coupled with inefficient operations and
high staff per bus ratios are the main causes of public
sector bus company deficits. State run bus companies
generated losses of US$100 million in 1985 which
were met by subsidies from state and central govern-
ment general revenues.

In most low-income countries public sector bus
operations do not recover their expenditures from
fares. A major cause of inadequate fare revenue is
“leakage”, either through passengers simply not
paying the fare or through ticket collectors pocketing
a proportion of fare revenues. The extent of such fare
“leakage” israrcly known, admitted or documented.

A study of fare leakage in Karachi provides some
interesting insights into the extent of losses which
can occur through this practice. In a survey of 25,000
passcngers and 170 trips, it was discovered that tick-
etswere notissued to 46 percent of passengers. Given
that some passcngers without tickets travel free le-
gally (police, bus company staff, ete), the actual non-
ticketed passengers arc estimated to be 40 percent. In
a floating survey it was found that leakage occurred
through evasion by passengers (nine percent of the
surveyors were not asked to pay) and diversion by
ticket collectors (16 percent of surveyors paid the fare
but received no ticket).

The results of the two surveys indicate that leak-
age from passenger evasion probably accounts for
between 15 and 20 percent of potential fare revenue
and that fare diversion accounts for an additional 20
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to 25 percent. In one case, the ticket collector noticed
he was being watched and threw his ticket book out
of the bus window which suggests that he had even
printed his own forged tickets and these were being
issued to passengers in lieu of the real ones!

In Korea and in high-income countries such as
Hong Kong and Singapore, road based urban public
transport is provided by the private sector and fare
revenues cover expenditures. Unlike most cities in
Asian middle-income developing countries, Korean
cities have been able to maintain investment in infra-
structure and municipal services at high levels. Much
of this due to a strong municipal financial base and
effective management of municipal finances and
services.

In the case of Taegu (the third largest city in
Korea), the municipality has historically allocated
about half of its general account to capital expendi-
tures and in most years has recorded a surplus cash
balance of around ten percent of revenues. In 1985,
urban transport investments were estimated to rep-
resent 40 percent of capital expenditures. Local taxes
provide the majority of revenues and these are based
on land prices which have risen continuously in the
past and which reflect, albeit indirectly, investment
and/or improvement in the urban road system. In
addition, the city issues “highway bonds” to finance
urban transport infrastructure. These bonds are a
form of earmarked revenue and compulsory savings
since their purchase is mandatory for residents reg-
istering vehicles in the city .

Bond issues are also being used in Bombay by the
city development corporation to finance a new rail
link between the city and New Bormbay. The bonds
are to be serviced from revenues from property de-
velopment along therail corridor and at rail stations.

In searching for sources of revenue to finance
urban transport infrastructure, local governments in
Japan are using taxation instruments which are tar-
geted to those who benefit most from the proposed
investment. For instance, in 1980 the Sendai Munici-
pal Government established a Special Railway Fund
to finance metro construction costs. The resources of
this fund are provided by earmarking the incremen-
tal revenue derived from a 14.5 percent increase in
Jocal corporation and business establishment taxes.
Similar schemes operate in Sapporo, Fukuoka and
Kitakyushu .

Cost sharing schemes

Cost sharing schemes with participation from the
public sector and private developers or the commu-



ity are being used more and more in some Asian
ities to finance urgently needed urban transport
infrastructure.

InJapan, the government hasissued guidelines on

vays to share the cost of transport infrastructure
between public transport operators (both public and
orivate sector) and land developers for the construc-
ion of extensions to mass transit systems to serve
new town development projects in Chiba and Sen-
noku. Key features of these cost sharing schemes are
rresented in Box 2.7.

Another cost sharing procedure used in Japan for

commercially less attractive, but publicly desirable,

srojects such as community transit services is the
“Third Sector Scheme.” Under this scheme, joint ven-
ture companies can be set up by municipal govern-
nents with equity contributions from the
municipality, industries and major leading compa-
nies such as banks and power companies.

The Kobe New Transit System company was set
ap in this way to build and operate an AGT system to
link Kobe PortIsland with the CBD. The shares of this
oint venture company are owned by the Kobe City
Municipality (55 %), commercial banks (22%), lead-
ing companies in the city (13%) and companies in-
volved in the project itself (3%).

For smaller urban transport investments, volun-
tary cost sharing schemes are common in Japan.
Local communities often share the construction costs

Box 2.7 Cost sharing guidelines for mass
transit links to new towns in Japan

(a) thedeveloper pays to the operator half of the
construction costs of ground-level urban rail infra-
structure;

(b) within the new town area, the developer sells
the land for the urban rail system to the operator at
a market price which reflects its undeveloped value;

(c) outside the new town area, the developer
pays the operator the difference in price for land at
its historic undeveloped value and its actual value
(which will have risen due to the proximity of the
new town development); and

(d) onthebasis of the above contributions by the
developer, central and local governments will each
provide grant funding up to 18 percent of the con-
struction cost of the urban rail system.

Source: Private Financing of Urban Transport Infrastructure
in Asia, Technical Note Series for Urban Transport in
Asia: An Operational Strategy for the 1990s (draft), ASTIN,
March 1991? ‘

of stations, in order to persuade transport operators
to build an additional station for their needs.

Cost sharing is sometimes used for local road
improvements where property owners contribute
land for urban transport needs. In one scheme in
Medan, Indonesia, private landowners contributed
land for road widening (one private property owner
donated land eight meters wide and 1.8 kilometers
in length) and for new road construction. Private
landowners have also contribution funds for small
road construction projects and footpaths (as well as
various public and religious buildings) .

Land and property development schemes on a
larger scale used to be linked to the development and
extension of urban rail systems in Europe and North
America at the turn of the century. Private railway
builder-cum-operators became skilled property de-
velopers at the time and the profits from land and
property development contributed significantly to
the investment cost of the rail operation.

These processes are still alive and well in Japan
where the Tokyu Corporation (which is one of the
leading urban rail companies in Japan) undertook an
integrated 20 kilometer long urban rail and 3,000
hectare land development project over a period of
some 25 years (1960 to 1984). The site has grown from
being a vast and hilly area, scarcely inhabited and
underdeveloped, to a city of 440,000 people with an
exterded rail and bus service network.

As s the case with most major private rail lines in
Japan, the rail construction and operation costs are
fully recovered by the farcbox. Land and property
development gains do not need to be, and legally
cannot be, earmarked to recover the costs of rail
construction and operations. However, the land and
property development profits have contributed to
the financial success of the Tokyu Corporation
Group in such a way that any credit the group
needed to finance urbanrail expenditure would have
been readily available at very favorable terms (and
probably from within the Tokyu Group of Compa-
nies itself if necded).

Concessions and BOT

In many cases the private sector is not willing to
wholly finance urban transport infrastructure due to
the risks involved in recovering the high start up
costs of construction and provision of equipment
and/or rolling stock. An incentive which has been
traditionally used to mitigate these risks is the grant-
ing of an exclusive operating franchise to the private
investor to operate the service without fear of com-
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petition fora sufficient time to enable him to recuper-
ate his investment and make a profit.

The concession arrangements which provided the
bulk of urban public transport in devcloping coun-
tries and in developed countries in the past are being
revitalized and refurbished in Asia in the form of
Build-Operate-Transfer (BOT) schemes as a way of
attracting private sector capital, entrepreneurship,
management skills and efficiencies into a sector
which is unable to develop, modernize and expand
under public sector tutelage.

The nature and potential of BOT schemes in the
provision of urban transport infrastructure services are
summarized in later sections of this report. The experi-
ence with the few BOT schemes which have been imple-
mented in the region is discussed below as part of the
alternative sources of urban transport infrastructure
financing which are being tried in the region.

BOT has been used in Hong Kong and Indonesia
to finance toll facilities; attempts are being made to
begin BOT schemes in Thailand. These three coun-
tries, therefore, provide the state of the art in terms
of BOT practical experience in the region.

HoNG KONG. In Hong Kong, the government
rationale for supporting BOT operations is that they
believe the private sector is more efficient. By using
the private sector and BOT it reduces the need for
more government borrowing, it avoids expansion of
the civil service and avoids raising more tax revenue.
All of these are bencficial to government.

Furthermore, the Hong Kong government has a
conviction that the private sector is more efficient
and responsive to demand than government itself
thus the completion times of BOT projects are extraor-
dinarily rapid, and far more so than government
could realize.

Government experiences to date with BOT have
involved the following projects:

Cross Harbor Tunnel (1960s): a single-source award
in which government was forced to contribute 25
percent of the equity owing to unfortunate timing;

Eastern Harbor Crossing (1984): attempted pre-
emptive bids were rejected and were followed by a
competitive bidding process after extensive financial
analysis by government had defined the viability of
the project; and

Tate’s Cairn Tunnel (1988): where a very substan-
tia] amount of preliminary work was undertaken by
government and followed by competitive bidding.

InHong Kong the government haslearnt by expe-
rience that it is preferable to be the instigator rather
than the receiver of BOT proposals. Hong Kong has
also learnt that considerable emphasis needs to be
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placed on the complementary costs to be borne by
government as a result of the BOT scheme or as a
result of the BOT scheme being operational ahead of
government’s expenditure plans. BOT bridges, tun-
nels and elevated expressways need access roads,
major utility diversions, etc and the opportunity cost
to the public sector in providing thesc can be high.

In the case of both the Tate’s Cairn Tunncl and the
Eastern Harbour Crossing, the Hong Kong govern-
ment was obliged to commit expenditure to provide
feeder roads.

The procedures adopted in Hong Kong for
processing BOT projects are summarized in Box 2.8.

INDONESIA. The Government of Indonesia has
been a proponent of privately financed urban and
inter-urban toll roads for many years and has invited
private sector interest in 17 projects nationwide and
established guidelines for private capital investment in
toll roads. These guidelines are summarized in Box 2.9.

The sole BOT project to date is the North-South
Link expressway, in Jakarta. Thisis an clevated dual-
carriageway toll road which opened recently after
being constructed on a tight time schedule. The pri-
vate sector interests are all domestic and funding is
understood to be from a combination of sources
including loans from state banks.

Box 2.8 BOT procedures in Hong Kong

During the initial stages of the BOT process, the Gov-
ernment undertakes the following analyses of the
proposed project:

(a) an cconomic appraisal to ensure it is of real
benefit to the community;

(b) an evaluation of the cost to government;

(c) a financial appraisal to determine likely re-
turns and cash flow characteristics;

(d) an establishment of acceptable tariffs; and

(e) ariskanalysisand contingency plan if things
g0 wrong.

Before bidding, the following steps are taken:

(a) the government estimates of capital cost, op-
erating costs, trafficand revenue, and financing costs
are put in a sealed envelope which is opened after
bids are received; and

(b) the government defines in detail its strategy
for negotiations, the timetable and organization.

The competitive bidding process is a two stage
procedure with bidders shortlisted to around three
followed by parallel competitive negotiations until
the sclection of a single bidder.

Source: Private Funding of Transport Infrastructure in Asia,
Allport R. J., 1990.
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Box 2.9 BOT procedures in Indonesia

BOT procedures are processed by PT Jasa Marga, the
government corporation charged with developing
and operating toll roads in Indonesia. Two private
consortia are shortlisted for each toll road and re-
quired to submit preliminary feasibility studies. The
selected consortium is then granted the right to ne-
gotiate the concession within the following frame-
work:

(a) thesuccessfulbidder should formajointven-
ture with Jasa Marga. The toll road and all land
associated with it is owned by the state and the joint
venture company builds it and operates it for a con-
cession period;

(b) the toll road should be an alternative to an
existing road and be at least four lanes wide;

(c)the government is responsible for the assembly
and acquisition of all land for the toll road and for
expropriation procedures; and

(d) the toll level is determined by Presidential
Executive Order and is set such that about half the
reduction in vehicle operating cost and time result-
ing from use of the toll road accrues to the users and
half accrues as tolls to the joint venture company.

Source: Private Financing of Urban Transport Infrastructure
in Asia, Technical Note Series for Urban Transport in
Asia: An Operational Strategy for the 1990s (draft), AsTIN,
March 1991

1989 by questionnaire from donor countries (exclud-
ing the USA which did not respond) and from the ADB
and UNDP. Data concerning the World Bank was
collected from Staff Appraisal Reports and Loan
Documents.

Data is available from all responding agencies,
except Japan for 1990. The analysis is, therefore, lim-
ited to the period 1980-1989 given the distortions
which would have occurred in 1990 without data
from Japan (which is a major source of external aid
in the sector). Where appropriate, data for 1990 is
commented on separately.

External aid flowing into the urban transport sec-
tor in Asia amounted to some US$ 1.9 billion between
1980 and 1989. Just over two-thirds of this amount
was allocated to what are currently defined as low-
income countries and the bulk of the remainder to
middle-income countries.

The annual flows of total external aid in the sector
are uneven over the period but show a steady in-
Crease between 1984 and 1988. Somewhat surpris-
ingly, middle-income countries have seen their share
of aid increase from less than ten percent in 1980 to
32 percent by 1989. A

Table 2.10 Transport concessions in Bangkok

Status Cost
of Civil Length  LIS§
Project confract works (kms) (billion)
Expressways 173 3.00
Don Muang (S) 1989 imminent 16 0.33
Second
Stage Exp. (5) 1988 underway 32 1.38
Khiong San
Saep stalled none 22 029
Rangsit
Saraburi  rejected*  underway 73 0.21
Third Stage
Exp. awarded none 30 0.79
Mass 94 5.05
Transit/
Rail
Skytrain imminent none 34 213
Hopewell® imminent none 60 2.92
Total 267 8.05

* under construction by government

a. including expressway scheme

(S) contract signed

Source: Seventh Plan Urban and Regional Transport Study, Execu-
tive Report, 1991,

Distribution of aid by country

Only ten low- and middle-income countries have
benefitted from external aid in urban transport be-
tween 1980 and 1989. Of those countries with signifi-
cant urban populations and/or major cities,
Bangladesh, Korea (DPR), Lao PDR, Mongolia, Viet-
nam and, since 1985, Malaysia would appear from

Box 2.10 Experience with BOT proposals in
Bangkok

Most projects are not financially viable without pub-
lic subsidy.

There is no effective system of project develop-
ment.

Government has been reactive and sometimes
pre-empted by events. The result is a multitude of
competing projects producing bad transport plan-
ning, severe environmental impacts and construc-
tion difficulties.

The government has incurred unexpected costs
and risks. In certain cases the government may be
liable for large compensation claims.

Finally, there may be macroeconomic impacts
which were not foreseen.

Source: Seventh Plan Urban and Regional Transport Study,
Executive Report, 1991.




the data collected to have not been recipients of
external aid in the sector.

The geographic distribution of urban transport
aid varies considerably by country income group
and by geographic location. With the low-income
group of countries, Indonesia was the major recipient
country for all urban transport aid in the region,
receiving more than four times the amount allocated
to India. Other low-income countries (Sri Lanka,
China and Pakistan) received only small amounts
(see Figure 2.10)

The distribution among middle-income countries
is more balanced with Thailand, the Philippines and
Korea accourting for around one third each and with
Malaysia accounting for the remaining two percent
(see Figure 2.10).

The geographic distribution of aid to the sector
during the period 1980 to 1989 confirms the shift
detected during the past decade in global bilateral
and multilateral aid from South Asia to South East
Asia. South Asian countries received only 18 per cent
of urban transport aid even though these countries
accounted for 39 percent of the total population of
Asia in 1990 and 24 per cent of the region’s urban
population.

External aid in the sector has also been quite un-
evenly distributed in terms of dollars per urban in-
habitant. The ratio varies from US$0.10 in the case of
China to US$21.9 in the case of Sri Lanka, a two
hundred fold difference.

Sources of aid

Japan was the main source of bilateral financing in
the urban transport sector in Asia between 1980 and
1689 with US$1.1billion, which represents 59 percent
of total aid (see Figure 2.11) and 91 percent of all
bilateral aid. Other bilateral resources amounting to
US$108 million or six percent of the total were
provided by Australia, France, Germany and the
United Kingdom during the period.

Funding from multilateral agencies in urban
transport in Asia amounted to US$657 million or 35
percent of the total for the period 1980 to 1989. The
main source of funds was the World Bank Group
which provided US$ 603.1 million which represents
32 percent of the total and 92 percent of all multilat-
eral aid.

The Asian Development Bank and Fund (for non-
concessional and concessional aid, respectively)
began to allocate resources totalling US$53 million to
the sector in 1988 and 1989. A further US$132.6 mil-
lion has been allocated by the ADB in 1990 and 1991
of which US$120 million was in the form of loans,
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US$10 million was in the form of equity investment
and USS$2.6 million was in the form of technical
assistance grants.

The United Nations Development Program
(UNDP) and the United Nations Econornic and Social
Commission for Asia and the Pacific (£3CZAP) has
provided a total of US$1.2 million for technical assis-
tance programs in 1987 and 1989.

Clearly, Japan and the World Bank provide the
vast majority of resources to both low- and middle-
income countries with Japan providing a greater
share to middle income countries. Apart from Japan
and Australia, other bilateral funding, aithough
small, has been made exclusively to low-income
countries. UNDP assistance has been concentrated in
middle-income countries and (until 1990) ADB fund-
ing has been directed at low-income countries.

Figure 2,10 Geographic distribution of external
aid in the urban transport sector in Asia by
low-income country group (1980-1989)

Low-income countries
(Total US$1,270.8 million)

Sri Lanka ($78.7) 6.2%
Pakistan (549.6) 3.9%

China (563.2) 5.0%

India ($207.3) 16.3% |

Myanmar ($0.6) 0.0%

Indonesia ($871.4) 68.6%

Middle-income countries
(Total US$592.9 million)

Thailand ($205.4) 34.6%
Malaysia ($9.6) 1.6%

Korea ($187.5) 31.6%

Source: External Financing and Urban Transport in Asia, C. Diouy,
ASTIN, 1991 (unpublished draft).




Figure 2.11 Sources of external aid in the urban
transport sector in Asia (1980-1989)
Total US$1,865.7 million
Other Bilateral

($107.6) 5.8%

World Bank :
(8603.1) 32.3% “

Japan
Other multilateral (51,100.8) 59%

($54.2) 2.9%

‘ource: External Financing and Urban Transport in Asia, C. Diou,
ASTIN, 1991 (unpublished draft).
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External aid in the sector has also been quite un-
venly distributed in terms of dollars per urban in-
habitant. The ratio varies from US$0.10 in the case of
China to US$%21.9 in the case of Sri Lanka, a two
undred fold difference.

Sources of aid

sapan was the main source of bilateral financing in
the urban transport sector in Asia between 1980 and
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of total aid (see Figure 2.11) and 91 percent of all
bilateral aid. Other bilateral resources amounting to
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32 percent of the total and 92 percent of all multilat-
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The Asian Development Bank and Fund (for non-
concessional and concessional aid, respectively)
' »gan to allocate resources totalling US$53 million to

@ sector in 1988 and 1989. A further US$132.6 mil-
lion has been allocated by the ADB in 1990 and 1991

of which US$120 million was in the form of loans,
US$10 million was in the form of equity investment
and US$2.6 million was in the form of technical
assistance grants.

The United Nations Development Program
(UNDP) and the United Nations Economic and Social
Commission for Asia and the Pacific (ESCAP) has
provided a total of US$1.2 million for technical assis-
tance programs in 1987 and 1989.

Clearly, Japan and the World Bank provide the
vast majority of resources to both low- and middle-
income countries with Japan providing a greater
share to middle income countries. Apart from Japan
and Australia, other bilateral funding, although
small, has been made exclusively to low-income
countries. UNDP assistance has been concentrated in
middle-income countries and (untl 1990) ADB fund-
ing has been directed at low-income countries.

Japan and the World Bank

The share of World Bank resources has been over-
shadowed considerably over the period by the
growth of resources from Japan. Between 1980 and
1989, the Overseas Economic Cooperation Fund
(OECF) has provided loans totalling US$ 1.054 billion
equivalent for 34 urban transport projects and the
Japan International Cooperation Agency (JICA) has
provided grants totalling US$46.7 million equivalent
for 33 technical assistance projects.

Even before 1980, the World Bank and Japan
dominated the urban transport sector in Asia. Lend-
ing began in 1972 for the World Bank (with a US$16
million urban transport loan in Kuala Lumpur) and
for OECF (with a US$90 million loan for metro con-
struction in Seoul). The scope of these projects (road
in the case of the World Bank and rail in the case of
OECF) was to dominate and differentiate each
agency’s approach to the sector for many years in the
region. JICA began providing technical assistance in
1971/72 with an urban transport study in Manila.

Since 1972, Japan has consistently provided more
resources (US$1.3 billion or US$74 million per year)
to the sector in Asia than the World Bank (US$0.7
billion or US$41 million per year). The increase in
resources from Japan and the World Bank was al-
most identical {(a 4.3 to 4.8 increase) between the
decade of the 1970s and the decade of the 1980s.

Since 1972, Japan has consistently focussed aid in
the sector in South East Asia. Indonesia has been the
largest recipient country, accounting for 47 percent
of total Japanese aid in the sector. Thailand and the
Philippines follow with 21 percent and 14 percent
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respectively. In comparison, the assistance provided
by Japan in the sector to India, China and other
countries has been low.

In the 1970’s, the World Bank focussed more aid
in the sector toward South Asia; the latter accounted
for around 81 percent of lending (India and Pakistan
accounted for 60 percent and 20 percent of loans
respectively). In the 1980’s, Bank lending shifted to-
ward South East Asian countries which accounted
for 75 percent of loans (Indonesia and Korea ac-
counted for 44 percentand 29 percent of loans respec-
tively). India, in particular saw its share of World
Bank urban#ransport lending fall from 60.7 percent
in the 1970s to 20.4 percent by the 1980s.

Since 1972, Bank urban transport lending oc-
curred in eight countries (plus China in 1991): India
(12 loans), Indonesia (three loans), Korea (six loans),
Malaysia (two loans), Pakistan (one loan), Philippi-
nes (four loans), Sri Lanka (one loan) and Thailand
(two loans).

In some cases, especially in the earlier years,
“repeater” projects were undertaken by the Bank: in
Kuala Lumpur (in 1972 and 1976), in Bombay (in 1977
and 1985), in Calcutta (in 1978, 1980, and 1983) and
in Madras (in 1978, 1980 and 1988).

World Bank urban transport lending in Asia was
driven by the twin objectives of World Bank urban
policy: poverty alleviation and improved city efficiency

(with greater emphasis on the former in the 1970s and
on the latter in the 1980s). Bank lending was provided
either in the form of free-standing wrban transport
projects (of which there were nine) or as components
within urban development projects (of which there
were 22),

Components included investments in road con-
struction, street improvement, road maintenance,
traffic management, bus rehabilitation and acquisi-
tion, bus facilities (depots, maintenance, terminals,
etc.) and bus priority schemes, pedestrian facilities
and technical assistance and training. Emphasis was
given to short-to-medium term investments in road-
related infrastructure and services, the low cost op-
tions which make the best use of existing facilities.

The Bank has to date not allocated resources to the
urban rail sector (with the exception of trams in
Calcutta, which represent 3.7 percent of the Asia
lending program because it was judged that the pro-
posed projects did not meet economic and financial
criteria.

By contrast, Japan has allocated 52 percent of its
resources to urban rail (mass rapid transit in Cal-
cutta, Seoul and Beijing and commuter rail in Indo-
nesia, Korea and the Philippines) and 40 percent of
its resources to urban roads (principally urban toll
roads in Jakarta and major highways elsewhere).

Figure 2.12 Sectoral focus of external aid to the
urban transport sector in Asia (1980-1989)

100
90 ~ F ? Road B Bus public transport
RSN Rail [7/7/] Technical assistance
80 ~ Traffic
Oth
— management .
70
60
50
40
30 .
20 -
10
0 ! g
World Bank Japan Others All
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ASTIN, 1991 (unpublished draft).

Figure 2.13 Sources of aid in Asia by sector
(1980-1989)
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The fundamentally different approaches taken by
the major sources of external aid to the sector in Asia
has been the cause of friction in some cases i the
past. The Japanese approach to urban transport is
based on the long term development of urban rail
systems without which most cities in Japan would
have been engulfed in car induced traffic chaos. This
approach has in the past been sometimes perceived
by the Bank as promoting large scale, costly projects
which only solve part of the problem and which are
inefficient compared with alternative uses for the
often massive resources involved.

The Wosld Bank approach has been seen by Japan
as being wider in scope and more closely related to
other sectoral needs. It has also been seen as leading
to piece meal solutions which although less costly
initially, increase reliance on road based transport
systems, especially buses, which cannet cope with
the increasing demands for mobility and mass transit
in major cities in the region.

Since 1989, the Asia Technical Department of the
World Bank and the Ministry of Transport in Japan
have had two informal discussions on the different
approaches taken in the past and are beginning to
learn from cach other’s experiences in a sector where
there are no straightforward solutions. These discus-
sions are on-going and it is hoped that the pooling of
experience between Japan, the World Bank and other
bilateral and multilateral agencies will lead to a more
comprechensive and collaborative approach to the
allocation of external aid to the sector in the 1990s.

Sectoral focus of external aid

When the analysis of the sectoral focus of urban
transport aid is expanded to include all donors, itcan
be seen tht cach donor has a specific approach to
recipient requests. The breakdown of aid by sector
and donor is presented by donor in Figure 2.12 and
by sector in Figure 2.13.

A major share of external aid (US$0.9 billion or 47
percent of the total) was allocated to the urban road
infrastructure sector (for urban road construction,
improvement and maintenance). Japan in fact con-
tributed the most to the road sector (US$445.7 million
or51 percent) although it only represented 40 percent
of total Japanese aid and this sector was always
thought of as dominated by the World Bank.

Urban rail investments take second place in terms
of sectoral focus accounting for US$613.9 million or
33 percent of all aid. Over 90 percent of urban rail
related aid was provided by Japan which also allo-
cated the majority (51 pereent) of its aid to this sector.

Although their overall share was very modest, other
bilateral donors allocated 19 percent of their aid to
the rail sector.

Traffic management (US$156.3 million) represented
amodest 8.4 percent of all external aid. The majority of
aid (62 percent) to this sector was allocated by the
World Bank with Japan providing 30 percent and other
donors the remaining eight percent.

Technical assistance and bus-related activities ac-
count for seven and five percent respectively of total
aid. The majority of technical assistance funds (43
percent) were provided by the World Bank; Japan
and other doners provided the remaining 38 and 19
percent respectively. The vast majority of assistance
to bus public transport was provided by the World
Bank which accounted for 70 percent of the total.
Japan provided no assistance to the bus seclor and
for other donors it represented 18 percent of their
total allocations.

Since 1989, there has been a noticeable increase of
around US$370 million in the resources of bilateral
donors other than Japan targeted at the urban rail
sector.In 1990, the United Kingdomallocated resources
(US$52.6 million) to the Beijing Subway, France
provided funds (US$18 million) to supervise the con-
struction of the Jabotabek (Jakarta Region) railway and
in 1991, Germany provided financing (US$300 million)
for the first stage of the Shanghai metro.

In addition 1990 witnessed the addition of two
new donor countries to the sectorin Asia: Spain (with
US$19.6 million allocated for traffic management in
Indonesia) and Canada (with US$0.7 million allo-
cated to technical assistance in the sector in China).

Impact and benefits of aid

Judging by the severe congestion to be found cur-
rently in most cities which have benefitted from ex-
ternal aid in the 1980s, the first reaction would be to
say that the impact has been minimal! However, the
total volume of external aid has been very small and
the scope of interventions has been very discrete.

The total volume of external aid in the sector for
the whole of Asia for the ten years between 1980 and
1989 is less than half of total urban transport expen-
diture of Hong Kong in the ten year period between
1976 and 1985, and a quarter of proposed expendi-
tures on BOT schemes in Bangkok.

Rarely has external aid been directed at solving
problems throughout the urban transport system in
a given city or country. Usually such aid is directed
at one or more critical, but nevertheless discrete,
components of the system and/or at specific geog-
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raphic locations within the city. Hence problems not
addressed in one part of the system often engulf
solutions addressed in another part of the system.

In assessing the impact of aid, there is little quan-
tifiable data on results outside of the World Bank.
Most external aid projects have been built and most
technical assistance studies and training have taken
place. Change has occurred as aresult of external aid;
in assessing the impact of this change it is worth
looking at the positive and negative results in so far
as these can be assessed.

On the positive side:

e

* most projects and technical assistance pro-
grams have met their objectives;

* most projects have been economically viable
(with rates of return in the 25 to 35 percent range in
the case of World Bank projects) including those in
the rail sector (the Seoul metro is estimated to have
an economic rate of return of around 17 percent );

* World Bank projects have been by and large
cost effective in their use of scarce resources;

* traffic management projects and technical as-
sistance have changed attitudes in many cities in
favor of using low-cost traffic engineering tech-
niques to make full use of existing facilities and
manage traffic more efficiently;

¢ bus companics in several cities, especially in
India, have benefitted from more efficient operations
as a result of World Bank projects;

¢ thefocusof lending toward alleviating poverty
by the World Bank in the 1970s and early 1980s has
benefitted low income residents of many cities by
ensuring their concerns were not ignored in trans-
port planning and by improving their access to af-
fordable urban transport services;

» replicability (extension of project concepts be-
yond the scope of the original project) has been
achieved in several cases (the expansion of the bus
lane network in Bangkok, privatization of bus serv-
ices in Kuala Lumpur; traffic management in Korea);
and

+ technical assistance, in the form of studies and
training, has introduced innovative thinking and
greater self reliance for those responsible for manag-
ing the sector in many cities.

On the negative side:

¢ in many cases, interventions were too limited
in scope with the result that benefits achieved by
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specific projects have been negated by disbenefits
elsewhere in the system (for example, the provision
of bus lanes without the provision of adequate bus
services);

e lack of continuity (due to shifts in funding
priorities, staffing, or administrative responsibilities)
hasleft many citics without the means to build on the
experiences of what are often innovative and new
approaches to problems in the sector;

s thetime taken to prepare, approve and cxecute
projects and programs is too long and the procedures
involved in obtaining assistance are scen as over
complicated and cumbersome (especially in the case
of the World Bank);

e insome casesdonor over-enthusiasm with par-
ticular approaches or modes of transport have
caused rejection or failure of projects (in the mid-
1970s the World Bank stance on rail resulted in the
Bank being excluded from Singapore and the Bank’s
enthusiasm with Area Licensing was rejected in
Bangkok and Kuala Lumpur, and Bank projects have
not materialized in either city ever since);

° in other cases, bilateral agency enthusiasm
with the scope for exporting a particular technology
has resulted in a less than cost effective use of re-
sources (such cases range from over sophisticated
traffic signal technology to costly urban rail systems);

* in many cascs, there has been an over-empha-
sis on the provision of civil works and equipment at
the expense of policy development, institutional de-
velopment, deregulation and issues concerning
fares;

e although oflen cited as the raison d’etre of inter-
vention in the scctor, little attempt has been made to
use urban transport assistance to reshape or improve
inefficient urban development patterns; and

= throughout the region, external aid has had
little effect on the rising tide of motorization (urban
rail schemes which were designed to reduce car use
have in fact only reduced bus ridership).

Appropriateness of aid

Several issues in the sector have not been addressed
by external aid; some of these have only emerged
recently but many have been there for a long time.
The environment, the use of non-motorized vehi-
cles, the necds of pedestrians, paratransit, safety,
urban freight and the movement of goods, the pri-
vate sector provision of infrastructure and the inter-
relationship of urban transport infrastructure and



urban development are some of the important as-
pects of the sector which have not been addressed in
external aid programs and projects in the 1980s.

In addition, at least with regard to World Bank
projects, less emphasis seems to have been given to
urban poverty inrecent urban transport projects: two
projects in Indonesia in 1988 estimated that only six
percent and twelve percent of project investments
would benefit the poor and, in the case of one project
in Korea in 1988, urban poverty is not mentioned.

The lack of attention to the environment is of
particular concern. This is probably due {o the envi-
ronment not being given sufficient attention by the
world community until relatively recently, to there
not being any appropriate and affordable solutions
available and to the issue being seen as of national
rather than urban importance in terms of dealing
with vehicle emissions (through changing gasoline
and retrofitting vehicles).

Only very recently and in China, has any real
attention been given by external aid agencies to the
needs of non-motorized vehicles in the region. Sev-
eral initiatives of a research nature have been under-
taken by the United Kingdom through its Transport
and Road Rescarch Laboratory but little has been
achieved on the ground to facilitate the use of this
important mode of transport. Pedestrians have been
short-changed by external aid agencies. World Bank
projects have financed pedestrian facilities as a con-
sequence of traffic management schemes (pedestrian
overpasses, pedestrian crossings, etc) but little has
been done to study the nceds of pedestrians, the
majority of whom are poor, or finance meaningful
facilities for them,

The lack of attention to non-motorized vehicles
and pedestrians is partly explained by the lack of
export potential on the part of bilateral donors and
partly by not knowing what could be done until
trafficissues were brought under control (apart from
providing bicycle lanes and sidewalks when oppor-
tunities arose) on the part of multilateral agencies, in
particular the World Bank.

Given the scale of paratransit operations through-
out the region, it is surprising that little attention has
been given to this fundamental means of transport
for the poor. Apart from studies of public transport
Operations undertaken by rescarch institutions in the
UK, France and the UsA, little has been done even in
World Bank projects to assist paratransit in the 1980s.

Road safety has been the concern of several bilat-
2ral donors in the transport sector but little has per-
colated through to the urban transport sector in a
meaningful way. Clearly, traffic engineering
schemes improve safety but specific accident preven-

tion schemes have not been an important part of
external aid focus. Given the scale of traffic accidents
in developing countries generally and in Asian cities
in particular, this is somewhat surprising,

Urban freight forms the life blood of many Asian
cities, especially port cities which are numerous in
the region. Little attention has been given to freight
movements apart from several studies financed by:

s JiICA in Indonesia (Jakarta Harbour Road Pro-
ject in 1980-82) and Thailand (Bangkok Urban Truck
Terminals Construction Project in 1978-80);

» ADAB in the Philippines (Metro Manila Urban
Transportation Strategy Planning Project: Truck Op-
erations in 1984);

» the World Bank in Indonesia as part of a high-
ways project (Land Transport Development Plan:
Road Freight Transport in Urban Areas in 1986); and

° UNDP in Bangkok (Seventh Plan Urban and
Regional Transport study in 1990-91).

The role of the private sector in the provision of
urban transport services has always been of concern
to the World Bank which has consistently advocated
the privatization of bus services as being a more
efficient way of improving productivity, account-
ability and performance while ensuring affordability
to the users, especially the poor.

The Bank has noted with interest the move toward
privatization of infrastructure through BOT opera-
tions but has only very recently begun to intervene
in the process (in a possible project in Karachi,
through technical assistance in Manila and through
possible IFC participation in Bangkok). The ADB has
recently provided equity in one scheme in Bangkok
and UNDP has financed a study in Bangkok which
looked into transport concessions in depth as well as
other transport issues in the city.

The interrelationship between urban transport in-
frastructure and urban development has escaped the
attention of all donors in the sector including Japan
which has the most experience, albeit in the private
sector, of integrated mass transit and urban develop-
ment schemes.

Apart from two abortive attempts to introduce
traffic restraint in the late 1970s by the World Bank,
measures to deal with motorization have also eluded
the attention of external aid in the region. The grow-
ing tide of motorcycleshasnotbeen addressed inany
projects or technical assistance programs.

While external donors have not addressed these
issues, several countries in the region have. Hong
Kong was the first country to integrate mass transit
and urban development through the leasing of air
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rights above MRT stations. Hong Kongand Singapore
have taken steps to manage demand and, in the case
of Singapare, to deal realistically with car ownership,
improve the environment and provide facilities for
pedestrians. Both cities/countries have urban trans-
port systems which most other cities in the world

~t
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would be proud of. Sadly, neither Hong Kong nor
Singapore provide external aid ... yet!

To sumup, the benefits of external aid in the sector
have been visible, albeit marginal. For external aid to
be more meaningful it needs to adapt to the changing
issues of the sector in the region. This is the subject
of the next part of this report.
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Introduction

The performance of the urban transport sector in
Asia in the 1980s has been mixed. In city states such
as Singapore and Hong Kong it has performed re-
markably well in keeping pace with the growth in
demand of people and goods. Elsewhere, inlow-and
middle-income countries alike, conditions have de-
teriorated and as the decade of the 1990s unfolds, the
predominant legacies of the 1980s in the region are:

° increasing motorization and use of motor ve-
hicles in cities;

» chronic traffic congestion coupled with in-
creased air pollution, fuel consumption, travel costs
and journcy times; and

» nced for the systematic accomodation of the
scparate needs of motorists, public transport, freight
vehicles, non-motorized vehicles and pedestrians.

It is clear that the demands on the sector will be
even greater throughout the region in the 1990s and
that new approaches are needed to rectify the issues
inherited from the past and mect the following chal-
lenges of the future:

* cnhancing cconomic productivity: through
serving the transport needs of urban business and
industry;

* increasing personal mobility: through improv-
ing access by all elements of the population to urban
scrvices and jobs;

~

ree: Prospects for the

e improving the urban environment: through
the provision of environmentally friendly urban
transport services and infrastructure which are bene-
ficial to the form of urban growth; and

e ensuring financial viability: through the financ-
ing of urban transport services and infrastructure in a
way which is affordable to local governments and to all
users of the urban transport system.

In meeting these challenges, the region has cstab-
lished an impressive record in the development of
the following, at times innovative, responses which
are proving to be successful in improving the per-
formance of individual parts of the system:

enhancing economtic productivity:

e Singapore has demonstrated that the com-
bined effects of restraining motorization, restricting
vehicle use and providing efficient, affordable and
attractive public transport services can avoid conges-
tion; and

* toll expressways are being introduced in Indo-
nesia and Thailand as differentially priced alterna-
tives for the motorist to the congested road network.

increasing personal mobility:
e paratransit services have survived initial at-
tempts to restrict them and now provide the back-

bone of services for the poor (especially in smaller
cities); and
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¢ Hong Kong and Manila have introduced the
first LRT systems into the region outside of Australia
and Japan.

improving the urban environment:

o China and Japan have demonstrated that the
bicycle can be a low-cost, environmentally friendly
and energy cfficient alternative to motorized travel
for short trips;

* vehicle emission controls and unleaded fuel
are being introduced in several countries in South
East Asia as a first step in mitigating the detrimental
environmental effects of motorization; and

e area traffic control has been used effectively in
Singapore to reduce fuel consumption.

ensuring financial viability:

* efficient road based public transport services
havebeen developed in Hong Kong, Korea, Malaysia
and Singapore as a result of private sector initiative;

¢ Thailand is expanding the urban transport
network in Bangkok through the private sector pro-
vision of rail based urban mass transit systems and
toll expressways;

¢ bond issucs are being used in Korea and in
Bombay as a supplement to tax revenues for financ-
ing urban transport infrastructure; and

o development agencies have made significant
contributions to the sector in the form of technical
assistance, project funding and the supply of equip-
ment which have helped sustain its development in
recipient countries throughout the 1980s.

It is now time to capitalize on the initiatives and
experiences of Asian countries and development
agencies alike in the 1980s to meet the challenges of
the 1990s. In this endeavor, the World Bank has the
opportunity to play an important role in the devel-
opment of the sector and in the role of the sector in
the development process.

Economic productivity

As arcsult of the review of the performance of the
urban transport sector in Asia presented in Part
Two of this report, it is clear that the economic
productivity of most cities in the region is being
constrained by congestion. In Bangkok, people
conduct business with cellular car phones in air
conditioned limousines while spending hours in
Bangkok’s traffic jams. There are basically two ac-
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tions with regard to moving people which can be
taken within the urban transport system to reduce
congestion:

» reducing vehicular travel demand; and
¢ increasing passenger carrying capacity.

Vehicular travel demand is a product of motoriza-
tion and the use of motorized vehicles for trip mak-
ing. A clearer understanding of motorization trends
in Asia and possible control measures is an essential
ingredient to managing motorized vehicle use in
Asian cities. Managing the use of motorized vehicles
and the capacity of the road network within cities can
be achieved through traffic management measures.
Reducing vehicle demand within congested urban
areas involves demand management.

In smaller cities and in cities where congestion is
widely dispersed, traffic management measures can
increase capacity and channel more effectively de-
mand. In the highly congested centers of most large
cities in the region, however, little more capacity can be
derived from traffic management schemes and there
are not enough resources, time or space to provide
sufficient road infrastructure to meet current or ex-
pected demand. With congestion levels so high that
they are beginning to impact directly on city produc-
tivity, demand management is no longer a theoretical
option. It is central to relieving congestion now and in
the future and must be firmly placed on the urban
transport agenda for cities throughout the region.

Increasing passenger carrying capacity is the
realm of public transport systems. Improvements in
bus operations and the provision of bus priority
facilities in the road network can achieve higher
passenger carrying capacities in public transport sys-
tems. In large cities, where passenger demand is
concentrated along corridors serving city centers in-
creased capacity can also be achieved through mass
transit systems.

Given that in most cities in the region with popu-
lations in excess of five million, conventional bus
systems can no longer cope with city center induced
public transport travel demands, increasing passen-
ger carrying capacity with mass transit is an agenda
item for the 1990s in many cities in the region.

Freight movements are of equal importanceto city
productivity as passenger movements, but the needs
of freight are often overlooked in dealing with traffic
congestion. Measures to sireamline freight transport
in cities will need to be considered in the urban
transport agenda for Asian cities to serve the goods
transport needs of commerce and industry.



An agenda for managing congestion requires ac-
tion in the following four arcas:
otorization
» demand management;
e mass transit; and
o urban freight.

Motorization

While motorized vehicle ownershiplevelsin Asia are
still well below those of industrialized countries,
motorization is on the rise in the majority of citics. At
the beginning 6f the 1980s, there wasa large diversity
inv c}u..lo ownershlp levels in developing countries
in the region. The range is now narrowing upward
in South East Asia with the dramatic rise in motorcy-
cle ownership. It will narrow furtherin the 1990s and
the rate of increase will undoubtedly exceed expec-
tations (just asit has historically). The reasons for this
are well known

e historically car ownership increases rapidly with
rises in income and can double or triple within a dec-
ade; the same probably holds true for motorcycles;

¢ cars and motorcycles have a personal mobility
value as well as a status value with the result that
rises in vehicle ownership have proved very difficult
to contain; and

o scveral countries in the region consider the car
(and motorcycle) industry as of strategic importance
for industrial developmentand encourage the devel-
opment of domestic markets which further stimu-
lates vehicle ownership.

As vehicle ownership is the driving force in urban
areas for stimulating demand and causing congestion,
a clearer understanding of trends and possible control
measures is essential. The World Bank has an opportu-
nity to initiate and support research into motorization
in Asiain three important arcas (Box 3.1):

* suppressed demand;
* motorcycles; and
s control measures.

Demand management

The region has a rich experience in trying to avoid con-
gestion in city centers by modulating the demand for
urban motorized car trips through traffic restraint meas-
ures and pricing mechanisms. In Singapore, the experi-
ence has been successful but elsewhere there has been

Box 3.1 A research agenda motorization

Topic 1: Suppressed demand

Scope: trends in motorization given pre-
sent suppressed demand and
prospective growth in incomes
and liberalization policies.
directed at providing govern-
ments with realistic and practi-
cal options for regulating both
demand and supply to avoid
congestion in urban areas.
China, Vietnam

Output:

Countries:
Topic2: Motorcycles

Scope: analysis of factors which pro-
mote motorcycle ownership in
low-and middle income coun-
tries in Asia.

Output: trends in ownership and options
for regulation of demand and
supply in urban areas.

Countries: India, Indonesia, Thailand

Topic 3: Conirol measures

Scope: analysis of measures adopted in
Asia to control vehicle owner-
ship and their impacts, successes
and failures.

recommendations concerning
the use and potential impact of
control measures on motoriza-
tion growth rates in low- and
middle-income Asian countries.
Hong Kong, Japan, Singapore

Output:

Countries:

failure (with arca licensing promoted by the World Bank,
in the case of Bangkok and Kuala Lumpur,).

Success and failure seem to depend on several
factors:

s success is clearly linked to the availability of
alternative forms of public transport which are at-
tractive to the motorist; but

e failure is caused by inadequate planning and
marketing of the concept and its benefits for all
users, particularly the motorist; and

e failure is also associated with pricing mech-
anisms being perceived as sources of extra revenue
for government rather than sources of funding to
improve the urban transport system for all users.

Without some form of restraint, the future of
Asian cities in rapidly developing low- and middle-
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income countries in Asia looks bleak - even for those
courntrics which think they can afford the massive
resources necessary for the scale of infrastructure to
mcet anticipated demand.

The more compelling argument in favor of re-
straint is that not only does congestion become man-
ageable but also the scale of investment in road
infrastructure is less. This should allow for invest-
ment in public transport which should be more cost
effective in moving people than cars.

This approach was taken initially with area licens-
ing, traffic management and bus based public trans-
port in Singapore and congestion was kept under
control. However more recently, Singapore has
made major investments in rail mass transit and
urban expressways. Hence, even with demand man-
agement there is a need for additional urban trans-
port infrastructure.

The linkage of demand management (through li-
censing or congestion pricing) with mass transit is
being seen by many as the way to overcome political
and popular opposition to what are perceived as
unacceptable restrictions on personal mobility.

It is clear that mass transit itself is no cure for
congestion and that many of the benefits expected
from mass transit could be achieved in a more cost-
effective way with restraint measures.

It can be argued that in major cities, with high
levels of motorization, traffic restraint is unachiev-
able today without upper-scale mass transit to pro-
vide motorists with an acceptable alternative. It can
also beargued that proper road transport pricing has
been shown to be an irreducible requisite to mass
transit as a form of traffic restraint, unless physical
restraint of road transport is possible.

This dual approach is being recommended in
Bangkok where the development of a mass transit
systemis seen as providing a high quality alternative
means of transport to the private car or motorcycle
and therefore an opportunity for the progressive
introduction of arca road pricing. This could well be
the way through the demand management dilemrna
which has plagued Bangkok for nearly a decade.

Developments in technology may soon enable
road pricing to be more applicable, with clectronic
road vehicle licenses or number plates being charged
in relation to vchicle use as routinely as using and
paying for tclephone calls (by distance, duration,
time of day and cquipment features). This technol-
ogy has been available since 1983 (Box 3.2).

Electronic road pricing requires substantial initial
investment costs (estimated to havebeen in the order
of USS30 million fora full system in Hong Kong in 1985)
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Box3.2 Electronic road pricing in
Hong Kong (1983-1985)

“The 21-month pilot stage of Hong Kong’s Electronic
Road Pricing (ERP) Scheme, lasting from Julyv 1983 to
March 1985, demonstrated the technical feasibility of
ERP.

ERP is a form of automatic vehicle identification
(AVD), in which each vehicle has an electronic number
plate—the size of a video-cassette tape—mounted
underneath the vehicle.

Whenever a vehicle passes over a toll site, an
interrogator power loop embedded beneath the road
surface sends out electronic signals to the moving
vehicle’s number plate and relays the vehicle’s iden-
tification code to a roadside computer.

The data is transmitted to the control centre via
dedicated lines. The system sends a monthly bill to
the motorist giving a breakdown of the toll sites
crossed, similar to a long distance telephone bill.

In addition, roadside closed-circuit television
cameras automatically shoot pictures of vehicles
with faulty or tampered number plates.

The technical and economic feasibility of the ERP
system based on a true subset of the full system was
found to be above the performance equirement, ex-
ceeding well over 99% effectiveness and reliability”

Source: Road Pricing: A Proposal for Hong Kong, T. D. Hau,
1989

and not insignificant recurrent costs (estimated at
around US$2.5 million annually in Hong Kong) but
experience in Hong Kong suggests that with benefit-
cost ratios in the order of 14 to 1, these costs are more
than recovered by the benefits that would accrue.

In most congested city centers in major cities in
Asia, little more capacity can be derived from traffic
management schemes and there are not enough re-
sources, time or space to provide sufficient road
infrastructure to meet current or expected demand.

With congestion levels so high that they are begin-
ning to impact directly on city productivity, demand
management is no longer a theoretical option. It is
central to relieving congestion now and in the future
and must be firmly placed on the urban transport
agenda for cities throughout the region.

Strategiesand action plans need to be prepared for
each major city and differentiated according to cur-
rent and potential levels of congestion:

e curativestrategies: to relieve high levels of con-
gestion and avoid it increasing; and

s preventive strategics: to avoid severe conges-
tion beginning.



Curative strategices for highly congested cities will
embrace the dual approach being advocated for
Bangkok. This is clearly appropriate in cities that
have or are planning mass transit facilities (such as
Calcutta, Delhi, Jakaria, Karachi, Manila, Pusan and
Scoul) but demand pricing mechanisms will require
considerable marketing to overcome the resistance of
motorists.

Preventive strategies for smaller, less congested
cities and for larger cities with low motorization rates
(such as can be found in Bangladesh and China
currently) will initially make use of traditional meth-
ods (such as traffic management, parking controls
and charges, and bus priority measures) to pave the
way for the progressive introduction of pricing
mechanisms as congestion builds up.

Research is needed into demand management
measures for contrelling motorcycle use in cities.
Physical measures may prove more difficult to en-
force than pricing mechanisms given the ability of
motorcycles to cut through or across physical barri-
ers.

It will be important for the World Bank and other
development agencies active in the region to take a
leadership role in dermand management.

The agenda for the World Bank with regard to
demand management provides the opportunity for
incorporating appropriate curative and preventive
congestion strategies in current and prospective
lending operations (Box 3.3) and monitoring devel-
opments in technology through:

¢ monitoring the introduction of Electronic Road
Pricing technology and tariff structures in high-in-
come countries in the region (Singapore and Hong
Kong);

« promoting pilot schemes to test the appropri-
ateness of such technology in low- and middle-in-
come countries; and

¢ developing measures for controlling the use of
all vehicles in the context of rapidly rising motorcycle
ownership.

In addition, the agenda would need to take into
account the real problems involved in persuading
motorists to pay for commuting by car or give up
using the car for commuting. The Bank, in collabora-
tion with other development agencies, has an oppor-
tunity to assist governments in anticipating the
resistance of motorists to demand management and
in preparing appropriate marketing strategics to
overcome such resistance.

Mass transit

In the past the Bank has taken the position that
borrowers should be encouraged to compare capital-
intensive mass transit systems with other less expen-
sive systems and to carefully appraise the
implications of such major investmentsin the context
of the priorities of the city’s or country’s overall
public investment program. In many cases, the
Bank’s assessment of mass transit systems revealed

Curative congestion strategies

Box 3.3 Demand management strategies
Preventive congestion strategies
Objective: avoid congestion developing in the future
Approach: progressive restriction on car use in CBD
Methods: physical, pricing, and planning mechanisms
Scope: traffic management, pedestrian streets, bus lanes,
parking restrictions, localized (CBD) area licensing,
traffic calming
Countries: Bangladesh, China, India, Indonesia,
Pakistan, Philippines
Cities: Small to medium-sized

reduce existing congestion

restriction on car use in CBD, sub centers,
and major transit corridors

traffic control, transit, pricing, and urban
renewal mechanisms

mass transit, car pooling, area licensing,
electyronic road pricing, area wide
traffic control, designation of
environmental areas/standards

Indonesia, Korea, Phillippines, Thailand

Large
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that it would have been better to have increased the
capacity of existing bus services through bus priority
measures, such as exclusive buswaysand better road
access.

In Asia, most cities in predominantly low-income
countries could not afford to even consider mass-tran-
sit. Several cities in middle-income countries could
afford mass transit and did not follow this advice.
Metros have been constructed in Pusan and Seoul in
Korea, an elevated light rail system is operating in
Manila and contracts are being negotiated for several
rail-based systems in Bangkok. Busways have not been
built in Asian cities and Bangkok is the only city in the
region to have made extensive use of bus lanes to
improve the performance of the bus system.

The argument for less costly busway systems is
persuasive. Brazil has developed an extensive and
often high capacity system of busways in nearly all
metropolitan arcas. But in many cases in Brazil,
busways were not considered as the alternative to
mass transit; they were and are considered as a first
stage in moving toward rail-based mass transit. The
most sophisticated busway system in the world in
the city of Curitiba was designed over a decade ago
with gradients and curves to permit a later conver-
sion to light rail.

The lack of enthusiasm with busways in Asia can
be partly explained by thelack of roadspace todevote

Box 3.4 Transitway proposals in Karachi

“The convertible transitway is seen as a fortuitously
flexible approach to mass transit improvement. Im-
piementation as busways avoids commitment of im-
practical investment levels, per kilometer, and
permits effective use of much shorter and non-con-
tiguous transitway segments.

The network itself, as busways, allows immediate
and extensive integration of routes and is far more
flexible in the way it is initially used than is possible
with a rail network. Because of low cost, the
prospects for early completion of a citywide network
are far greater than would be the case for a rail
system.

Private bus operators using the convertible
busway can profitably own, maintain, and operate
therequired bus flect, and pay a toll sufficient to meet
the transitway operating and maintenance costs.

The availability to convert transitways from bus
to rail use allows the investment in busways not to
be wasted when later circumstances encourage or
require conversion to rail.”

Source: Reinvesting Mass Transit—A Solution for Karachi,
M. Tahir Soomro and David B. McBrayes, TR8 Annual
Meeting, 1991
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to the exclusive use of buses. But several initiatives
are being taken in Asia to develop elevated “transit-
ways” which allow for conversion from exclusive
bus use to light rail (sce Box 3.4).

Bank support for the progressive and incremental
development of mass transit systems is warranted in
large cities in low-income countries and in smaller
but fast growing cities in middle-income countries in
the region as corridor flows are increasing and can-
notrealistically be handled by buslanes ad infinitum.

This involves recognizing the longevity of mass
transit systems and viewing their performance
within a long term context when comparing their
costs and benefits with other more expedient alter-
natives, It also involves designing infrastructure to
be compatible with changes in technology such that
increases in system capacity can be achicved cost-ef-
fectively at later dates without disruption to opera-
tions. The proposals under consideration in Karachi
and Jakarta and thedevelopment of “pre-metro” (LRT
deigned to be upgraded to MRT) systems in Germany
provide useful examples of how this can be done.

Studies of the performance of mass transit sys-
tems, usually rail-based, in developing countries
show that no system has been able to pay its way,
except for those in very high income cities (Hong
Kong and Singapore). Even those that carry very
high passenger volumes (such as in Mexico City)
with apparently very good urban structure impacts,
still impose burdensome and unsustainable subsidy
payments on government.

This presents a dilemma for governments and de-
velopment agencies such as the World Bank when
considering mass transit systems since they may have
the capacity to satisfy increasingly high corridor travel
demands but are usually not designed to be financially
self-supporting and, although economically viable in
their own right, they usually turn out to be not
economically attractive when compared with less
costly, but often less efficient, alternatives.

Two complementray options whiclhh have been
used in Asia point the way through this dilemma.
One is to develop lower-cost, high-capacity mass
transit systems (Manila); the other is to share the cost
burden more widely among the beneficiaries (Japan).
A third, which has yet to be developed anywhere, is
to offset a proportion of the costs of mass transit
against the marginal bencfits (and revenues) that
accrue from its role in achieving more effective de-
mand management. A fourth, which has often been
mentioned by suppliers and manufacturers of rail
based systems but which has yet to be seriously
assessed, is the value of their contribution to air



quality and energy conservation when compared
with other modos.

Light rail systerns offer the potential for high ca-
pacity transit at lower costs than full-scale rail rapid
transit systems. Recent developrments in LRT technol-
ogy (especially acceleration) suggest that capacities
of 50,000 passengers per hour per direction are pos-
sible with four-car units operating at frequencies of
one train per minute with running speeds of 60 kilo-
meters per hour and 20 second dwell times at sta-
tions.

The Manila LRT was reportedly carrying 16,500 pas-
sengers per hour per direction with two-car units op-
erating at two and g half minute headwaysin 1986. The
construction costs of the Manila system were relatively
low at US$ 17.9 million per kilometer (despite the
system being clevated and made earthquake resistent).
The domestic nominal cost has since more than dou-
bled due to dramatic currency depreciations. This
would have occured with any imported technology
and reveals the need for cushions to absorb foreign
exchange risks in volatile cconomies.

Subsidies from the sale of property development
rightsassociated with mass transit schemes can bean
effective method of sharing the cost burden of such
systems more widely and providing a cushion
against foreign exchange risks. Development profits

Box 3.5 Mass transit and land development
in Japan

The Tokyu Corporation which is one of the leading
urban rail companies in Japan, has undertaken an
interesting integrated urban rail and land develop-
ment project cons'%ting of 20.1 kilometers of mass
transit and more than 3,000 hectares of land devel-
opment.

The arca was formerly a vast and hilly area,
scarcely inhabited and underdeveloped. It has be-
come a community of 440,000 pcople, centered
around the mass transit system and feeder bus net-
work.

Like most major privaterail lines in Japan, the rail
construction and operation costs have been wholly
covered by the farebox from users. Although, in this
current financial situation and under the existing
government regulation on rail fares, development
gains do not need to be, and cannot be, earmarked to
recover the costs of rail construction and operations,
the development gains have accrued to the Tokyu
Corporation group which is the parent company of
the Tokyu mass transit company.

Source: Private Finzncing of Lrban Transport Infrastructure
in Asia, Shunso Tsukada and Roger Allport, ASTIN, 1991.
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Figure 3.1 Mass transit corridors in
Curitiba, Brazil

contributed around 15 percent of the capital cost of
the Hong Kong MRT system.

When planned correctly, there is evidence to show
that mass transit systems can open up areas for de-
velopment (see Box 3.5) and lead to increased devel-
opment densities along mass transit corridors (see
Figures 3.1and 3.2). High density corridors with high
capacity transport services are more efficient forms
of urban development than urban sprawl, especially
in cities where the majority of the population rely on
public transport.

Land management and taxation policies, when
prepared in conjunction with mass transit proposals,
can ensure over time that a proportion of the devel-
opment gains (see Box 3.6) derived from this process
passes to society. This can help offset the additional
investments made by society ina mass transit system
(as against street-based public transport) to secure
high density corridor growth.

Figure 3.2 Mass transit corridor {(detail)
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Box 3.6 Land value increases and
mass transit

In Santiago there have been big developments at
metro terminals, Escuela Militar and Lo Ovalle; the
upper class suburb of Provincia, served by line 1, has
boomed and there has been enormous commercial
development on that side of the city centre. In Seou],
pedestrian shopping centres have been integrated
with the metro. Land prices are said to have doubled
in two years alongside the light rail in Tunis, and the
Porto Alegre system has also seen land prices grow-
ing strongly near its stations, where some business
developmenthas already taken place.

Source: Transport and Development in Asiz, Roger Allport,
ASTIN, 1990.

Box 3.8 Threshold for conventional
bus services

“It is obviously difficult to assess theoretically how
large a city might grow before its city center out-
stripped the capacity of a road-based transport sys-
tem. But one can see when the bus system reaches its
full potential, i.e. when it is carrying about 16,000
passengers per hour per direction in the main corri-
dors, and demand is still growing. This is the point
when rational people begin to say the buses cannot
cope. It is not in itself a justification for a metro, but
itis asignthat urban developmentmay havereached
an important threshold.”

Source: Transport and Development in Asia, Roger Allport,
ASTIN, 1990.

In the review of mass transit experience in devel-
oping countries published by the TRRL, there is evi-
dence to show that although these systems do not in
themselves cause city centers to grow, cities such as
Sao Paulo, Scoul and Mexico City would have had
their growth severely constrained without the capac-
ity of mass transit systems (sce Box 3.7).

The review considers that cities with populations in
excess of five million such as Bangkok, Bombay, Delhi,
Jakarta, Karachi, Manila and Shanghai have probably
already rcached the threshold wherein conventional
bus systems can no longer cope with city center in-
duced public transport travel demands (Box 3.8).

The review concludes by stating that without
some form of high capacity transport system, central
city activities will be forced to non-central locations,
average journcy distances willincrease and there will
-+ bea growth in inter-district traffic. The demands for

Box 3.7 Mass transit and city center growth
in Mexico City

In Mexico City, lines 1-3 constitute 6 routes into the
city centre, averaging 10 kilometers each. They carry
1,800,000 two-way trips cach working day of which
900,000 could be work trips and a high proportion
would be located in or just outside the central area.
One does not have to look any further to realise that
the development of the centre during the last 20
years must have been profoundly dependent on the
metro system.

Source: Transport and Development in Asia, Roger Allport,
/5TIN, 1990. :
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personal mobility will rise and congestion will in-
crease in the city center.

Although these changes take place over long time
periods, it is important to assess these impacts, their
value to society and how and when society should
pay for them.

The role of mass transit and demand restraint
measures in curative congestion management strate-
gies has already been discussed in earlier sections of
this report. Suffice it here to say that the extent to
which the cost of mass transit should or could be
cross subsidized from road pricing revenues, needs
to be assessed as an integral part of the process of
developing and implementing such strategies.

Finally, the environmental benefits of electrically
propelled mass transit systems have rarely been seri-
ously evaluated in comparison to other modes. The
investment costs of rail-based mass transit systems are
difficult to justify on the basis of air pollution control
alone. What proportion of these costs could be justified
needs to be assessed so that the environmental benefits
of such systems can be really understood and taken
acoount of in assessing mass transit performance.

The challenge for the World Bank in the 1990s is
to take a balanced view in assisting governments in
trying to resolve some of the following issues with
regard to mass transit:

* how to take an incremental approach to the
development of a strategic mass transit network
which takesaccount of present needs and constraints
but allows for physical, operational, and technical
evolution (such as transitways);

¢ finding ways to reduce the capital and operat-
ing costs of mass transit systems (through LRT for
exarnple) and in secking ways to pay for them which



reflect their benefits to users, developers and socicty
at large (which avoid or at least minimize outright
subsidies);

o defining pragmatically the role of mass transit
within the urban transport system in terms of demand
management and relative to other modes of public
transport (including non-motorized vehicles); and

® assessing the potential inter-relationships be-
tween mass transit and urban development in manag-
ing more effectively urban growth and productivity.

Several stepshavealready been taken withinlend-
ing operations 4in Jakarta), preparatory studies (in
Karachi) and technical studies executed by the World
Bank on behalf of UNDP (in Bangkok) to begin to try
and address some of these issues (such as light rail
technology, value capture, incremental development
and demand management).

The Asia Technical Department has initiated re-
views of mass transit and land development (with
special emphasis on experience in Japan), mass tran-
sit and urban development and the private sector
financing of urban transport infrastructure (with
special reference to mass transit systems).

More needs to be done. The economics of mass
transit need to be revisited by the World Bank to take
into account the environmental, demand manage-
ment and urban structure implications of such sys-
tems relative to the priorities of a city’s overall public
investment program.

It has often been said with regard 1o capital inten-
sive mass transit systems that “they will only become
viable when the private sector considers them to be
a good investment without government subsidies”.
The point of the statement being that this would of
course never happen.

The private scctor is investing in these systems in
Asia without, to date, subsidy requirements. This must
now be recognized in the approach to the urban trans-
port sector taken by development agencies such as the
World Bank in the case of the Asia region in the 1990s.

The time for debate is past; this is the decade for action
in the fast growing citics of Asia. The Bank can be part of
that action by being balanced, objective but above all
realistic in its assessments of mass transit options and
their potential contribution to the development process.

Urban freight

Urban freight plays a critical role in the productivity
of cities and in the provision of essential supplies for
urban residents. In spite of the impottance of urban
freight, urban transport related requirements re-

ceived little attention in the past by governments or
development agencies.

One reason for this neglect is the assumption that
adequate provision of urban transport infrastructure
and facilities for the movement of people implicitly
provides for the movement of goods as well. Another
is the assumption that freight is so related to other
transport modes, especially ports, rail and shipping,
that the specialists and agencies in these areas will
resolve any problems occurring with goods move-
ments within city boundaries. But this is not the case.

Urban freight is also at the bottom of the pecking
order when it comes to solving congestion. Trucks
are seen as taking away valuable road space from
commuters and should therefore be banned from city
streets during peak hours or throughout the day. The
consequences of these action on the trucking indus-
try, prices of goods and delays in transhipment are
rarely considered.

In attempting to improve goods movements in
Asian cities, a comprehensive approach is necessary
which recognizes that urban freight handling is fore-
most an inherently private sector activity which is
flexible and responsive to demand; and secondly, that
the freight handling system is composed of many
closely inter-related elements; and finally that freight
movementsare of equal importanceto city productivity
as are passenger movements and therefore deserve a
comparable share of attention and resources.

In preparing an agenda for urban freight, the World
Bank has an opportunity to assist governments im-
prove the performance of the urban freight sector by:

¢ assisting governments in creating regulatory
frameworks which allow for greater freedom of
choiceand greater efficiency on the partof the private
sector.

o developing urban freight management pro-
grams within lending operationsin majorcities in the
region; and

= making use of the experience and expertise in
freight handling from within the region;

Personal mobility

Personal mobility in cities is especially problematic for
low-income groups who tend to suffer from poor loca-
tion and poor access in most countries in the region. As
pointed out by Professor Gakenheimer in a recent EDI
Seminar on Transport Policies in Megacities:

“The potential payoff fromincorporating the poor
in the public transportation system is very high in
social, political and economic terms for everyone”.
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The poor are tending to live more and more on the
periphery of cities with often tenuous transportlinks to
employment opportunities. Even when such links
exist, low-income groups arc obliged to walk long
distances to reach affordable public transport services
which do not penetrate low-income neighborhoods.

Non-motorized vehicles offer a low-cost alterna-
tive to low-income groups for personal mobility in
many cities in Asia and yet it is clear that the use of
non-motorized vehicles is being increasingly margi-
nalized by a variety of factors. How to incorporate
non-motorized vehicles as an integral part of the
urban transport system is a major challenge in the
region in the 1990s.

Walking is an important mode of transport in all
cities and the only form of personal mobility for
many of the poor and underprivileged. Few facilities
exist for pedestrians and walking space is being pro-
gressively eroded by motorized vehicles. This trend
needs to be reversed in the 1990s in an effort to
substantially improve walking conditions in cities.

Although improving access to urban services and
employment involves motorized travel modes, the
marginalization of non-motorized vehicles and the
neglect of pedestrians warrants special attention in
the World Bank agenda for the sector in Asia in the
1990s.

Non-moforized vehicles

Non-motorized vehicles (NMVs) are an attractive
form of transport in anincreasingly environmentally
conscious world. They offer low-cost personal mo-
bility, are non-polluting, use rencwable energy, and
are well suited for short trips in most cities in the
region regardless of culture, income, location or size.

For thesercasons, NMVs can be appropriate modes
of transport in programs designed to address pov-
erty alleviation, air pollution, congestion manage-
ment and motorization.

NMVs play a unique and vital role in urban trans-
portin much of Asia and account for between 25 and
80 percent of vehicle trips in many Asian cities, more
than in any other region in the world. However, the
future of NMVs in Asia appears to be threatened by
several factors:

s increasing motorization and use of motorcycles;

¢ reduction in strect space for safe NMV use;

* longer trip distances prompted by urban sprawl;

¢ exclusion of NMV needs in urban transport
planning and investment programs;

o affordability of NMVs for low-income groups;

¢ social and political attitudes towards NMVs as
being “backward;” and

¢ excessiveand often inappropriate reguiation of
NMV use.

The future for NMVs is dependent on their being
treated as anintegral part of urban transport systems
and on understanding the conditions under which
they can be cost-effective relative to other modes of
transport (see Box 3.9)

The actual and potential use of NMVs varies con-
siderably in relation to city size. In smaller cities
where distances are relatively short, NMVs are used,
and could be used more extensively, for work, shop-
ping, and school trips. In larger cities, where average
trips lengths are longer, NMVs can play more of a
complementary role in providing access to public
transport stops or mass transit stations for work trips
as well as being used for shorter-distance shopping
and other trips within neighborhoods. NMvs can also
play a very importantrole in person and goods trans-
portinindustrial areas and central business districts.

Extensive use of NMVs in mixed traffic can pro-
voke congestion and accidents unless provisions are
made within the road network to segregate NMVs
from traffic. Several simple low-cost physical meas-
ures can be taken to make NMV use safer and com-
petitive with motorized transport.

Many cities have extensive networks of narrow
lanes or alleys which are unsuitable for motor vehi-
cle use but which are sufficiently wide for bicycle
use. The designation of NMV routes using such alleys
and combined with appropriate facilities where
NMV routes cross traffic streets can be a simple and
practical way of developing safe and appropriate
networks for segregated NMV use at little cost (see
Box 3.10 and Figure 3.3). In other cases, NMV routes
can be established parallel to railway lines (as the
gradients are ideal for NMV use) or underncath ele-
vated expressways.

NMVs can be provided with segregated lanes on
existing streets and techniques exist to separate NMV
turning movements and/or provide priority for
them at junctions.

Bicycle parking facilities are required at mass transit
stations, within central arcas and shopping complexes
to encourage their use and avoid encroachmentand the
risk of theft.

Provision of small scale credit systems can play an
important role in making non-motorized vehicles
affordable to low-income groups, where the price of
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Box 3.9 Potential roles for non-motorized vehicles

A Bicycles can be competitive and complementary with other modes in meeting personal mobilily needs:

1. forshort trips between 0.6 and seven kilometers in length (on flat or undulating terrain) where bicycles
would be faster than walking and more energy efficient than motorized transport;

2. for commuting trips to public transport facilities (bike-and-ride) as alternatives to walking or motorizcd

3. fortrips within neighborhoods (or residential environmental areas) where extrancous motorized traffic is

for trip making by low-income residents as a faster alternative to walking and /or cheaper alternative to

B. Cycle-rickshaws can play a useful role within the passenger transport system:
1. for local non-motorized paratransit services in cities where wages are low and where there is substantial

2. fortaxi, ambulance and “school bus” services in low-income areas which are inaccessible to motorized
vehicles and /or which cannot afford their services.

C. Cycle-rickshaws can also be effective in freight transport:

1. for small scale delivery services within central business districts and residential neighborhoods; and
2. for small freight haulage for micro-enterprises and within wholesale market areas.

a bicycle in terms of their local wages can be equiva-
lent in scale to the price of a motor car for a European
or North American. The Grameen Bank in Bangla-
desh provides an example of such micro-lending,
using pooling of borrowers in small groups to secure
loan repayments on such mobile assets as NMVs.

Figure 3.3 A World Bank financed NMV network
in Shanghai
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Other employer credit systems allow workers to
pay back the purchase of bicycles over a year or so at
a cost equivalent to commuter bus fares. Lines of
credit can be established for bicycle purchase with
incentives built-in to the terms of the loan for ade-
quate maintenance.

Even with credit schemes of this type, bicycles can
often be unaffordable due to artificially high pur-
chase costs due to taxation. More affordable prices
for low-income groups can be achieved by reducing
or eliminating import duties, purchase taxes, regis-
tration and licensing fees on basic models.

The influence of NMV use on motorization is de-
batable. There is no doubt that promoting NMV use
for bike-and-ride as an alternative to park-and-ride
for middle- and high-income car owners reduces car
usage in Japan. It is, however, unlikely that potential
car owners would purchase bicycles instead of cars
in low- and middle-income countries in Asia.

In terms of motorization, the greatest threat to
NMV use comes from motorcycles which provide an
attractive progression for NMV users and a cheaper
alternative for prospective car buyers.

Climatic factors also effect NMV use in many Asian
countries. Climate mitigates against NMV use by the
rising middle-class who aspire for air-conditioned
comfort. But for low-income groups, who make up
the bulk of urban populations, climatic factors can
favor NMVs which provide cooler alternatives to
overcrowded and non-air conditioned buses.
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Box 3.10 A World Bank financed NMV
program in Shanghai

The Non-Motor Vehicle (N\MV) action program (esti-
mated to cost USS7.8 million or USS0.4 million per
kilometer) would increase capacity for bicycles (and
other non-motor vehicles) by the provision of 19.4
kilometers of exclusive NMV routes each 2 x 4 lanes
wide (thereby providing a total of 77.6 kilometers of
bicycle lane in each direction) through:

(a) the establishment of a network of ten routes
serving the CBD from the conversion of 17.8 kilome-
ters of existing, but little used, secondary roads for
exclusive NMV use; and

(o) the construction of 1.6 kilometers of missing
links (including the construction of an exclusive NMv
bridge across the Suzhou Creek at Puji) at six strate-
gic points in the proposed exclusive NMV network.

Sonrzz: Staff Appraisal Report, Shanghai Melropolitan
Transport Project, World Bank, 1991.

NMVs can also be used effectively to substitute for
inefficient motorized transport in delivery services
for goods (sce Box 3.11) and messages or small pack-
els (as many cities in Europe and North America are
discovering with the explosion of pedal-powered
courier services).

Many factors influence modal choice with regard
to NMVs and clearly their use can be benceficial in a
variety of conditions. The attitudes and actions taken
by the World Bank, multi-lateral and bi-lateral devel-
opment agencies, non-governmental organizations,
governments and the private sector influence the

Box 3.11 An example of complementary
NMV delivery services in Bogota, Colombia

“In the 1970s, the Ramo bakery delivered products
direct from the factory to 60,000 small shops in Bo-
gota using 135 trucks, which often operated with
partial loads and had trouble parking near their
deliveries.

The bakery changed its distribution system so
that a much smaller fleet of trucks were used to haul
products to satellite warchouses, where afleet of 900
cargo-tricycles picked up the baked goods for final
delivery. Total costs of the delivery syster dropped
by two-thirds from their previous level through this
intermodal integration and differentiation, while ex-
panding employment.”

Source: Suslmﬂnb”'fImnspmmmn Planning and Develop-
ment: Lessons from kegacities, Michael Rgpﬁogla May 1 991

direction and nature of change in NMV use in urban
areas in Asia.

In the past, the World Bank has been noticeably
neutral with regard to NMV use. It has becen criticized
for implicitly benefitting motorized transport in lend-
ing operations and for only occasionally paying atten-
tion to the needs of NMVs. In China (where the needs of
NMVs are overwhelming), the World Bank is address-
ing non-motorized travel ina significant way (ascanbe
seen from Box 2.10 above). A more concerted effort is
needed now and in the future throughout Asia toward
encouraging NMV use where it is appropriate within
urban transport systems.

Setting an agenda for the Bank with regard to
NMVs in Asia would initially involve subscribing to
their importance within urban transport systems and
would comprise:

* undertaking a detailed inventory of NMV needs
and opportunities for their development (a begin-
ning has been made in this process by the Asia Tech-
nical Department in the Urban Transport Technical
Note “Non-motorized vehicles in Asia: issues and
strategies” by Michael Replogle);

o developing technical guidelines for the man-
agement of NMVs in mixed traffic and in urban envi-
ronments (using experience in such measures from
the Netherlands and China); and

o undertaking pilot schemes in sclected cities to
manage NMV movements more effectively and to
encourage and expand their use.

The possible steps and elements of thisagenda are
presented in Box 3.12 and are designed to identify
which measures would be appropriate for inclusion
within lending operations. This agenda would not
only serve the needs of the Asia region but also other
regions in the Bank which are considering encourag-
ing the use of NMVs as integral parts of developing
the urban transport sector and/or alleviating pov-
erty (such as Africa and Eastern Europe).

Asaresult of this approach, the Bank would beina
better position to advise governments as to what can
and needs to be done to assist NMVs, and what are the
costs and benefits of actions to promote their use. Given
the experience and interest of bi-lateral development
agencies and non-governmental organizations in the
development of NMVs, opportunities exist for the Bank
to take the lead in a collaborative cffort in the region to
pool resources in undertaking cach of the steps out-
lined in Box 2.12. A seminar on the issue of NMVs in
Asian cities would provide a useful forum to initiate
this type of approach.
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Box 3.12 An agenda for NMV use in Asian cities

typology and use/cost and affordabiiity /manufacture/assembly/maintenance costs

1se: volumes/capacities/speed and distance/geometric standards/safety and accidents
itegration:  with pedestrians, public transit, freight transport, in neighborhoods, in commercial areas
networks and routes/priority /segregation/parking /storage

regulations: registration/licensing/use of roads/sidewalks/dimensions/weights/inspection procedures

Step 2: Development of technical guidelines for NMvs:

ssurface/gradients /drainage; lane dimensions/width; signs/markings/lighting

routes:

lanes: warrants; safcty and separrators

signals: warrants/height/type/NMV actuated /ATC
parking: location /type/theft prevention/charges
facilities: bridges/underpasses/barriers to other vehicles

Objective:  determine effectiveness of NMV measures and their costs and benefits in large and medium-sized
cities.

Scope: physical measures to develop routes, small networks, priority facilities in mixed traffic; monitor-
ing and evaluation.

Locations:  within Jow-income neighborhoods and along travel corridors serving CBDs, industrial and com-

Bangladesh, China, India, Indonesia, Laos, Nepal, Vietnam

*\

Pedestrians

Walking is an important mode of transport in all
cities and yet in low- and middle-income countries
in Asia few facilities exist for pedestrians and pede-
strian space is being progressively eroded by motor-
ized and non-motorized vehicles.

In terms of accidents, pedestrians are the most
vulnerable group ofroad usersand they notonly lack
adequate space for walking but also rarely have fa-
cilities that are safe, especially for the young, elderly
and infirm.

Often, pedestrian facilities are regarded as luxu-
ries which cannot be afforded or are simply over-
looked in road improvement plans. In cases where
pedestrian facilities are provided, they are often
poorly designed, badly located or not respected by
drivers and shop-keepers, or enforced by the police.

Examples of techniques for improving pedestrian
safety and providing pedestrian facilities abound in
the high-income countries in the region (Australia,
Japan, Hong Kong and Singapore) and in trafficman-
agement litcrature.

The World Bank and other development agencies
have an opportunity to assist governments in low-
and middle-income countries in giving priority to
developing and financing the types of action pro-

grams presented in Box 3.13 specifically designed to
meet pedestrian needs in cities.

An important constraint to the development of
pedestrian facilities in the past has been lack of funds.
Municipal governments in particular need to be en-
couraged to investigate the possibility of funding
pedestrian improvements from such sources as park-
ing fees, area licensing fees, electronic road pricing

Box 3.13 Typical pedestrian improvement
programs

Central Area Programs:
pedestrian streets, precincts, networks
sidewalk widening and management
Low-income residential neighborhood programs:
pedestrian networks, paved footpaths (and stair-
cases), footbridges (over canals and waterways),
paved bus stop arcas (and shelters), street lighting
Other residential/neighborhood programs:
sidewalk paving, street lighting, environmental
management {(chicanes, road narrowing and
other traffic and speed reduction programs)
Traffic/transport corridor programs:
pedestrian refuges, footbridges, underpasses,
barriers/fences, signalized crossings, sidewalk

paving,




charges and betterment taxes/surcharges (in central
business districts and middle- to high-income resi-
dential areas).

Other possibilities such as the allocation of say ten
percent of all major road related civil works contracts
to pedestrian improvements also need to be explored
along with sustained funding arrangements for the
maintenance and repair of such facilities.

In many crowded cities, improvements of pede-
strian facilities can increase pedestrian travel speed
and safety, depressed because of sidewalk space. The
benefits of pedestrian improvement programs ac-
crue to all sections of urban society but especially to
low income groups. Pedestrian improvements will
not alleviate poverty; but they will save lives and
reduce the risk of injury. They will also improve
walking conditions for the poor and underprivileged
who are too often neglected and treated as second
class citizens in urban transport programs.

Pedestrian improvements are needed in large and
small cities. In larger cities, such programs need to
address the deficiencies of the past as well as plan for
the future. In smaller cities, there is greater scope for
introducing the foundations for adequate attention
(and funding) lo the needs of pedestrians now and
in the future.

Environment

Urban transport has contributed significantly to the
deterioration of the urban environment in Asia in most
countries throughout the region. Unless measures are
taken in the 1990s to redress the degradation which has
already occurred and to design urban transport infra-
structure and services to be environmentally friendly,
the cities of Asia will pay a heavy price in terms of the
health and well-being of their citizens.

Urban transport infrastructure divides communi-
ties, is visually oppressive and a source of air and
noise pollution from vehicle emissions. Motor vehi-
cles by their very nature are environmentally un-
friendly: they kill and maim and pollute. Measures
can be taken to avoid these negative effects of the
urban transport sector which is in all other respects
of benefit to urban society. The techniques exist, the
knowledge is available and the resources can be
found; what is lacking is a willingness on the part of
many governments to face the inevitable and deal
with it before it engulfs them.

The World Bank, along with many development
agencies active in the region, has made the improve-
ment of the environment a central theme in the de-
velopment process. A World Bank agenda for
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environmental action in the urban transport sector in
Asia is already long overdue. Considerable urgency
is now reguired on all fronts and in all countries on
the following:

e all urban transport projects without exception
should be designed to explicitly address environ-
mental issues;

* in all cities subject to lending operations in the
urban transport sector, an environmental stock-tak-
ing is needed to assess the extent of adverse environ-
mental impacts resulting from the urban transport
sector or prospective actions in it;

o cost-effective environmental action plans and
improvement programs specifically related to the
needs of the sector need to be drawn up and agreed
with local authorities; and

¢ the Bank has the opportunity to provide a cata-
lytic role for ensuring the availability of resources
fromitsownsourcesand those of other development
agencies.

Within this general framework, actions are
needed with regard to specific environmental im-
pacts of the urban transport sector:

s the nature and extent of vehicle emissions;

o safety and accidents; and

e community severance, visual intrusion and the
need for environmental management.

Vehicle emissions

A major factor contributing to the quantity of vehicle
emissions in urban areas is the fuel economy of vehi-
cles. There is considerable scope for improved fucl
economy in certain parts of the region. The typical
domestically manufactured car in India and China
(17-20 mpg) are half as fucl efficient as “best practice”
in OECD countries (42 mpg). Fuel economy standards,
differential vehicle taxes and “bonuses” for scrap-
ping less fuel efficient vehicles are some of the meas-
ures which should be adopted to promote greater
fuel efficiency.

Unleaded petrol must be a key element of vehicle
emission control programs throughout the region,
both to reduce its direct health effects and to allow
for the introduction of advanced pollution control
technologies. For an equivalent octane rating, the
production cost of reducing the lead content of petrol
from 1.1 to 0.1 grams per gallon is estimated to be
between US$0.02-04 per gallon depending on the
reformulation/blending process used. Differential



fuel taxation should be used to promote the use of
unlcaded fuel and leaded fucl should be progres-
sively but rapidly phased out.

The sulfur and aromatic content of diesel fuel
must be decreased to achieve reductions in particu-
late emissions. The cost of a tenfold reduction in
sulfur content from 0.5 percent to 0.05 percent is
estimated to be US$0.04 per gallon. Fuel price sur-
charges based on the sulfur/heavy oil content of
diesel should be introduced to promote the availabil-
ity and use of cleaner fuel in trucks and buses.

Alternative fuels such as compressed natural gas,
liquefied petroleum gas or alcohol fuels have the
potential to reduce urban carbon monoxide and
ozone levels, to solve the diesel particulate problemn
in city buses and supplement advanced emission
control technology. Alternative fuels are particularly
appropriate for use in captive tehicle fleets such as
taxis, buses, delivery vans;‘a;aja trucks. Incentives to
switch to cleaner alternative-fucls can be provided
through differential fuel t%ation.

The use of unleaded fudd allows for the introduc-
tion of closed loop three-way catalysts which have
demonstrated the potential to substantially reduce
petrol car emissions in a cost effective manner. These
devices are estimated to cost between USS500 and
US$600 (in 1989 prices) per vehicle. Oxidation cata-
lysts (estimated to cost US$400 per vehicle in 1989
prices) would be similarly attractive to reduce mo-
torcycle emissions. The introduction of these tech-
nologies can also improve vehicle performance and
driveability, reduce maintenance and lead to im-
proved fuel economy.

Regular and effective vehicle inspection and
maintenance programs are essential to ensure that
theanticipated benefits of emission control strategies
are not lost through poor maintenance or tampering
with emission control devices. Given that in many
low-income countries the standards of vehicle main-
tenance are very low, such programs can signifi-
cantly reduce emissions from vehicles with no
pollution controls, making this a very high priority
strategy throughout the region. An example of the
ingredients of an effective inspection and mainte-
nance program is presented in Box 3.14.

Although the need for action on vehicle emissions
is urgent, remedial measures cannot be introduced
all at once. A phased approach, supported by Bank
lending, is necessary.

One such approach is to devote the early stages of
the action program to laying a firm foundation for
further action. Primary steps should include:

Box 3.14 An example of an effective vehicle
inspection and maintenance program

A suitable test procedure, supplemented by inspoc-
tion of emission control systems where necessary.

Effective enforcement of vehicle compliance,
through the vehicle regristration process.

Adequate atiention to repair procedures and
mechanic training {mechanics must be able to diag-
nose and fix vehicle after it fails the inspection).

Enforcement of program requirementsfor inspec-
tors and mechanics (by using undercover vehicles
with known defects).

Periodic evaluation and review, to identify prob-
lemn areas and develop solutions.

Vehicle model year coveragethat includes older
vehicles,

Minimization of repair cost waivers and other
waivers and exemptions.

Source: Automotive Air Pollution Control: Strategic Options
for Developing Countries, Asif Faiz and Jose Carbajo,
INUTD, May 1951.

* air pollution monitoring;

 the adoption of necessary and feasible vehicle
emission standards;

o the widespread distribution of environmen-
tally friendly fuels;

e the introduction of restrictions on the import
or assembly of vehicles which do not meet vehicle
emission standards;

* the introduction of voluntary inspection and
maintenance programs (which means every vehicle
must be inspected but repair and retest is not yet
mandatory); and

* the design and construction of necessary gov-
ernment testing facilities for future programs.

In the second phase, the vehicle ernission require-
ments should be gradually tightened:

° inspection and maintenance becomes manda-
tory and becomes progressively more stringent;

¢ the importation or assembly of non-certified
cars is severely restricted; and

e selective testing is used to verify vehicle certi-
fication and institute necessary recalls.

Finally, as the fundamental administrative moni-
toring and control structure becomes consolidated,
standards can be gradually and routinely tightened:

e standards can be made more stringent as tech-
nology advances;



= recall liability and warranty protection can be
extended to the actual vehicle lifetime, and allowable
maintenance requirements can be reduced;

¢ theenvironmental friendliness of fuels can also
continue to be improved;

o the requirement for on-board diagnostics can
be systematically introduced in all new cars; and

° inspection and maintenance programs can be
decentralized as technical competence increases and
expands.

Safety and acciflents

Traffic accidents in urban arcas are increasing at
alarming rates throughout low- and middle-income
Asian countries. There are several reasons for this:

* urbanization brings with it many new urban
residents from rural areas who are unfamiliar with
urban driving conditions and levels of traffic;

* congestion causes impatience and a deteriora-
tion in driver discipline and driving conditions;

¢ road networks in many cities were never
designed for the volumes and speeds of trafficin the
1990s; and

 thedriveto provide moreroadspace for motor-
ized vehicles has resulted in inadequate facilities for
pedestrians and slow moving vehicles.

In the competition for road space and getting
through congestion, the life and limbs of the disad-
vantaged are being put increasingly at risk.

In recent years, the World Bank and other aid
agencies have recognized the need to reduce road
accidents which are currently estimated to claim the
lives of 300,000 people every year and injure another
ten to 15 million throughout the world. They have
assisted governmentsin the development of compre-
hensive national road safety improvement programs
which are beginning to address the problem.

However, further efforts are now needed in Asian
cities to prevent and reduce increases in traffic acci-
dents becoming yet another environmentally damag-
ing byproduct of increased urban mobility in the 1990s.

Solutions are possible. Between 1968 and 1985 the
number of traffic accident related deaths increased in
developing countries in Asia by 170 percent; during the
same period the number of deaths in developed coun-
tries declined by 25 percent. Many simple, straightfor-
ward and low-cost solutions are available and being
used in many countries throughout the world as can be
seen from the recently published TRRL report “Towards
Safer Roads in Developing Countrics.”
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What is now needed and what this report
admirably achleves is:

s to bring safety to the forefront of the minds of
planners and enginecrs in developing countries and
to bring to their attention important details of design
affecting road safety that they might otherwise over-
look or consider insignificant;

* to introduce policy-makers in developing
countries and aid agencies to the wide range of issues
in highway planning and design that can affect road
accident rates and the mitigating actions which can
be taken to reduce the number and severity of road
accidents;

s to bring together developing country experi-
ence in road safety together with material from the
standards, guidelines and design guides of devel-
oped countries and make this information available
to professionals in developing countries;

e to provide a source of ideas for new designs
and countermeasures so that hazardous locations in
developing countries can be made safer; and

s to stimulate evaluation of and research into
road safety countermeasures in developing countries
so that the most effective can be identified.

The first step in an urban road safety agenda for
the World Bank in Asia is to subscribe to these aims,
endorse the TRRL report and make sure it is distrib-
uted and available in all major cities throughout the
region (it is freely available from the UK Transport
and Road Rescarch Laboratory).

The sccond step is to encourage member govern-
ments o develop urban road safety and accident
prevention programs which make use of the ideas
presented in the TRRL report and which have proven
to work in other situations. In preparing such pro-
grams, the Bank should also encourage member gov-
ernments to adopt the institutional arrangements
recommended in the TRRL report and bring together
the “safety professionals” in each city:

o the police, to influencedriver behavior th rough
the enforcement of regulations;

e the engineers, to design safer roads and coun-
termeasures; and

o the educationalists, to train and inform road
users about dangers and how to avoid them.

The third step is to recognize the importance given
in the TRRL report to the success of such programs as
a result of the provision of adequate funds and of
ensuring the establishment of organizational ar-
rangements for carrying out and coordinating safcty



Box 3.15 The components of an urban road
safety program

1. Accident data collection and analysis.

2. Traffic engineering and control improve-
ments at accident locations.

3. Vehicle testing and inspection.

4, Driver training and testing.

5. Traffic education for children,

6. Publicity and marketing.

7. Traffic police enforcement.

8. Road safety monitoring and research.

9. Traffic and urban road safety design stand-

10. Emergency services and first-aid.
11. Road safety legislation and penalties.

Source: Towards Safer Roads in Developing Countries: A
Guide for Planners and Engineers, Alan Ross et al., Trans-
port and Road Research Laboratory, 1991.

activities. Here, the World Bank and other develop-
ment agencies have an especially important role to
play in securing adequate funding and in promoting
institutional development.

In the case of urban road safety in Asia, there are
considerable challenges to be met in the 1990s. But
the basis for action exists; the TRRL report provides
working examples and blueprints (see Box 3.15); and
several countries in the region (Australia, Hong
Kong, Japan and Singapore) have hands-on experi-
ence and expertise in developing successful opera-
tional programs. With the support of and
collaboration between member governments, the
World Bank and other development agencies, action
plans can become reality, the challenges can be met
and less lives would be sacrificed to the cause of
urban mobility.

Envircnmental management

Community severance, noise and visual intrusion
are the byproducts of subordinating the quality of life
in cities to the demands of traffic. This has occurred
in many cities of the region and will continue un-
abated unless new approaches are developed to pro-
tecting city environments. New approaches are
needed in Asia; in developing them it is worth recall-
ing approaches to this problem which were devised
more than twenty five years ago in the United King-
dom and incorporated in the report Traffic in Towns
by Colin Buchanan. ’

The essence of this approach is the need to respect
the nature of city environments—termed environ-

Box 3.16 The environmental area concept

“There must be areas of good environment, urban
rooms—where people can live, work, shop, look
about, and move around on foot in reasonable free-
dom from the hazards of motor traffic, and there
must be a complementary network of roads - urban
corridors - for effecting the primary distribution of
trafficto theenvironmental areas. Theseareas arenot
free of traffic - they cannot be if they are to function
- but the design would ensure that their traffic is
related in character and volume to the environmen-
tal conditions being sought. It is a simple concept,
but without it the whole subject of urban traffic
remains confused, vague, and without comprehen-
sive objectives.”

Source: Traffic in Towns, Colin Buchanan, 1963.

mental areas and protect them from extraneous traf-
fic (sce Box 3.16)

Environmental areas are homogeneous areas
within which considerations of environment pre-
dominate over the use and scale of motorized vehi-
cles. Such areas should not be disrupted or severed
by extraneous traffic (Figure 3.4) which should be
channeled around them and controlled within them.

Figure 3.4 The environmental area principle

Primary distributor

Secondary distributor

Local access road

BEoe o WM B ® Public transport spine
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Environmental area
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Environmentally friendly public transport and
non-motorized modes would normally predominate
within these areas (Figure 3.4). The neighborhood
and traffic cell planning concepts and the Area Li-
censing demand management concept-are-based on
similar principles.

Within environmental areas, traffic management
techniques are used to deter through traffic, reduce
speeds and provide priorities for pedestrians, non-
motorized vehicles and public transport.

Adopting the principles embodied in the environ-
mental concept enables cities to modulate transport
infrastructure and services according to the environ-
mental capacity and scale of its component areas. En-
vironmental areas exist in all cities; they are not,
however, usually recognized or treated as such. They
can be residential neighborhoods, central business dis-
tricts, industrial or comumnercial centers, port arcas,
warehouse or wholesale districts, parks, historic or
religious areas. They can also be corridors with mix-
tures of these activities. What distinguishes and defines
eacharea is its inherent character, scale and function.

Local low-cost improvements can be undertaken
within areas to protect communities (in the case of
predominantly residential areas) and activities (in
the case of commercial areas) from the effects of
extraneous traffic. Where traffic or infrastructure
“cuts through” oris out of scale with an environmen-
tal areca, special counter-measures (landscaping,
noise barriers, safe crossing points, etc) are necessary
to maintain the homogencity and scale of the area.

Environmental standards need to be established for
eachenvironmental area and with the community con-
cerning (a) the scale and type of infrastructure and
vehicles; and (b) the levels of air pollution, noise and
speed which can be tolerated within each area or type
of area. For example, noise level tolerances in residen-
tial areas would be lower than in commercial areas.
Non-motorized vehicles and pedestrians would be
non-intrusive in low-income residential arcas whereas
commercial vehicles and trucks would be non-intru-
sive in wholesale market areas.

Environmental area management takes time and
costs money. However, the World Bank and other
development agencics concerned with the environ-
ment, have an important role to play in assisting
governments to recognize the environmental costs
involved in not paying attention to city environ-
ments in urban transport planning and management.

And more importantly, the World.Bank in collabo-
ration with other development agencies can assist gov-
ernments in developing, and in allocating funding for,
cost-effective environmental management techniques
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which protect and enhance city environments (be they
termed environmental areas or neighborhoods).

An agenda which would provide an opportunity
for the World Bank to address environmental man-
agement issues and reduce unnecessary community
severance and visual intrusion would involve:

s targetinglending operationsin the sector toward
the definition of environmental areas and the estab-
lishment of environmental capacities and standards;

o seeking the collaboration of other development
agencies in the promotion of pilot projects to assess
the costs and benefits of local improvement tech-
niques and counter-measures;

» developing technical guidelines for cost-effec-
tive urban transport related environmental manage-
ment programs; and

e establishing procedures for financing such
programs within lending operations in the sector.

Financial viability ¢

The magnitude of financial requirements for devel-
oping the urban transport sector in low- and middle
income countries in Asia has not been estimated. It
undoubtedly exceeds available resources and with
central and local governments already strapped for
revenues, the search for urban transport financing
will not be easy in the 1990s.

Revenue mobilization is a national and local gov-
emment issue and is constrained by many factors,
including the following;:

e concentrated low income populations in urban
areas and, asaresult in many cases, alimited munici-
pal tax base;

e restricted public sector budgets with little
room to manoeuvre in the reallocation or expansion
of resources from one sector to another;

° competing transport needs between inter-
urban and urban systems;

» transport revenues being increasingly used for
general fiscal purposes which implies that increases
inrevenue from the sector may not result in increases
in resources being allocated to the sector; and

e debtlimitations which imply that the contract-
ing of external debt in one sector may limit the avail-
ability of debt financing in another sector.

These constraints on public sector financing have
resulted in innovative approaches to urban transport
finance in several countries in the region. These will
necd to be developed further in the 1990s and will



involve making more cfficient use of more traditional
financing mechanisms such as fares, local taxation,
user charges, domestic borrowing and external bor-
rowing as well as exploring further the potential for
private investment.

A brief summary of the potential for more efficient
use of traditional financing mechanisms is provided
below and a more complete discussion is provided for
the potential for private sector financing in the sector
given its particular relevance in many Asian countries.

FARES in bus operations. Measures should be taken
withregard to farés to ensure affordability for usersand
to ensure that farebox revenues are adequate to cover
operating costs and finance capital expenditures;

LOCAL TAXATION for municipal road construction
and maintenance. Local taxes on property are likely
to remain the major source of finance, but attention
needs to be given to the use of earmarked betterment
charges for access road improvements;

USER TAXES. Fuel taxes, vehicle registration and li-
cense fees will alsoremain a principal source of revenue
finance in most countries, but efforts will need to be
made to improve collection efficiency, to reflect the
externalitics of vehicle use in urban areas (through
urban congestion and pollution charges) and to im-
prove accountability and institutional performance;

DEBT FINANCING. Local debt financing has tradi-
tionally been limited to bus and other vehicle pur-
chases; bond issues offer attractive possibilities for
more substantial items (such as major highways) but
require a well developed bond market and assigning
tax revenues as guarantees; and

EXTERNAL BORROWING will continue to be a major
source of financing for the substantial import re-
quirements of urban transport investments. In the
case of suppliers credits, the availability of financing
should not be allowed to distort investment choices.

Private sector financing

Considerable experience exists in Asia in private
sector financing of urban transport infrastructure
and services. In discussing private sector financing,
however, it is sometimes understood very narrowly
and sometimes very broadly. Within this report pri-
vate sector financing is considered to ogcur under the
following conditions:

» wheninvestmentsaremadeby the private sector;
¢ when funds are raised from the private sector;
g
anga
¢ when facilitics are provided and/or operated
by the private sector.

Thus, value capture and the private provision of
transport services under concession arrangements
would both be considered as private financing mech-
anisms. General taxation and user charges would not.

Within Asia, several mechanisms are used for re-
cuperating the transport benefits or development
gains associated with the introduction of new or
improved urban transport facilitics; these include:

» special funds financed by earmarked taxes on
local corporations and businesses (in Japan);

¢ bond issues financed from vehicle registration
fees (in Korea) or serviced from property develop-
ment (in India);

¢ cost sharing schemes with the participation of
developers, transport operators and government (in
Japan); and

s cross subsidy of capital investment from the
sale of property development rights (in Hong Kong).

Several Asian countries are exploring the private
provision of urban transport infrastructure through
the following mechanisms:

» joint venture schemes with equity participa-
tion from the private and public sectors (in Japan and
Hong Kong); and

e BOT (Build-Operate-Transfer) schemes for the
private sector design, construction, operation and
eventual transfer to the public sector of urban trans-
port infrastructure (in Indonesia, Hong Kong, Ma-
laysia and Thailand).

There are many variations of BOT schemes; these
are presented in Box 3.17.

Special fundsand bond issucs can be successful in
raising finance for urban transport infrastructure.

Cost sharing and joint venture schemes can be
inefficient due to lack of competition and due to
exclusive franchising arrangements. To avoid this,
the selection process should be competitive and
transparent and the time period of the concession
should be limited with any extensions subject to
competitive bidding.

The cross subsidy of capital investmentoutlays from
the sale of property development rights can be an



Box 3.17 Variations of the BOT approach
BOO: Build-Own-Operate:
DBOT: Design-Build-Operate-Transfer;
same as above plus design
BOOS:  Build-Own-Operate-Sell:

BOOT:  Build-Own-Operate-Transfer:

BOT: Build-Operate-Transfer:

BOTT:  Build-Operate-Training-Transfer:

1991.

the investor retains ownership, operating in perpetuity via an open ended franchise;

at the end of the franchise period the state pays the investor a residual value;
as above, but there is no terminal payment to the investor;

the facility is paid for by the investor but is owned by the concessionaire; the investor maintains the facil-
ity and operates it during the concession period;

before facilities are transferred, the investor is required to provide training; and

Source: Private Financing of Urban Transport Infrastructure in Asia, Shunso Tsukada and Roger Allport, ASTIN,

efficient and attractive mechanism in the financing of
rail-based mass transit systems. It requires that:

¢ Jand ownership is vested with the system op-
erator;

o there is a viable property market and a com-
petitive pool of property developers; and

 the operator has adequate equity to build, op-
erate and maintain the system without recourse to
property development profits.

Property development activities must be sepa-
rated from transport related activities to avoid the
transport user from paying for any losses which may

occur from property development. For this reason,
the two activities must be legally separate in inte-
grated urban rail and land development schemes in
Japan. And in the case of Hong Kong, (see Box 2.19)
the operator ensures that the property developer
carries the risk by the developer paying up-front for
the right to participate in any development; any sub-
sequent downturn in the market should not therefore
have a direct impact on the finances of the opcrator
(see Box 3.18).

Of all the private financing options available to the
sector, BOT has attracted the most interest and atten-
tion on the part of governments, investors, manufac-
turers and suppliers, and the development

of the capital cost of their system (US$3.2 billion).’

Box 3.18 Property development and urban rail systems in Hong Kong

“Both the MTR and KCR have used property development to help finance the capital cost of their rail systems. Rail
associated developments in Hong Kong include: major office buildings in the central business districts, major
residential developments built on podium structures over the rail depots with up to 5,000 apartments in each, and
other miscellaneous buildings along each line. The MTR estimates that the property profits have provided about 15%

The two rail corporations have been allowed to develop sites over and adjacent to their railways, primarily over
stations and above maintenance depots. Land assembly is not an issue in Hong Kong since the government has
compulsory purchase powers over lands required for rail construction. However, the two rail corporations were
required to pay full market price for the development rights to each site.

The developments were undertaken in partnership with professional property developers who were chosen
competitively. The rail corporation provides the site. The developer finances and constructs the development. Once
chosen, they were required to makea very substantial payment to the rail corporation. Down stream profits are shared,
as agreed during each project negotiations. Once agreements are signed, this arrangement substantially reduces the
risks for both the rail corporation and the passengers. They are protected against down-turns in the property market.
The development partner bears the construction and commercial risks.”

Source: Financing Transport Infrastructure and Services, R. G. Scurfield, b1, 1991.
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community at large, including the World Bank. In
spite of initial enthusiasm for BOT, a more cautious
attitude isnow being taken as many BOT proposals have
failed to materialize or have failed to meet expectations.

The reasons for failure can be summarized as
follows:

= protracted negotiations concerning risk alloca-
tion and guarantees;

s aggressive marketing, lack of competition and
transparency in the award process;

e inadequate preparation on the part of govern-
ments; @

» dilution and confusion of the market by compet-
ing schemes and competing government agencies;

¢ unexpected additional costs to government; and

e accusations of corruption (which toppled at
least one government in the region from office).

The decade of the 1980s was very much a learn-
ing-by-doing period in Asia with regard to BOT.
Given the restraints on public sector budgets for
urban transportinvestments, the 1990s will undoubt-
edly see fresh approaches being made with regard to
BOT as being the most likely way to attract investment
into the sector.

Although the Bank group has not yet participated
in BOT schemes in the sector, it does have several key
roles to play in providing professional and objective
advice, in equity participation (through IFC) and in
lending operations.

The Bank has accumulated sufficient expericnce
within its central policy complex in BOT operations
to be able to advise governments on the procedures
to adopt with regard to BOT schemes. These need to
be published and made available to member govern-
ments. They are summarized in Box 3.19.

World Bank lending operations can be designed
to assist governments with technical advisory serv-
ices and/or in the provision of public sector infra-
structure aspects of the scheme. For example, in
certain circumstances the public sector may choose
to provide the infrastructure and lease it to the pri-
vate operator (in the case of mass transit services this
procedure is often used in Japan).

But perhaps the most valuable role that the Bank
can perform with regard to BOT operationsis to assist
governments in ensuring the economic viability of
such schemes within the overall urban transport sys-
tem and the complimentary roles that the public and
private sectors can most usefully play in the devel-
opment and operation of the system as a whole.

adequate returns; and
the public interest;
1. the scope of the project;

2. its regulatory environment; and
3. the sclection rules and procedures.

to a specific supplier or manufacturer for all time; and

kept to a minimum.

Box 3.19 Procedures to adopt with regard to BOT schemes

Realism: government and the private sector need to be realistic about each others objectives and constraints:
1. governments need to understand that private investors expect to make a profit and will not take risks without

2. private investors need to understand that governments must follow procedures which are designed to protect

Rigor: governments must prepare themselves thoroughly for negotiations; the project brief should clearly establish:

Competition: it is unlikely that the best deal can be obtained using the "sole tender” approach; without competition
the social value of using the private sector will be reduced;
Technology: specifications need to ensure that the technology used in the scheme does not lock-in the government

Transparency: the award process should be transparent and open; the negotiated elements in a project should be

Source: Financing Transport Infrastructure and Services, R. G. Scurfield, £ny, 1991.
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Introduction

The urban transport challenges in Asia are unique in
their scope, scale and pace of change. They require a
response which is tailor made to the distinctiveness
of the region and which recognizes its inherent di-
versity. This is in itself is a major challenge.

There are three main groups of recommendations
which emerge from this analysis which provide a
basis for the development of a strategic response to
these challenges in the 1990s.

* the first concerns new approaches which need
to be taken in the sector;

* the second concerns the implications of these
actions for World Bank operations; and

¢ the third concerns the role of the World Bank
and other development agencies in ensuring the
availability of adequate and timely external aid for
the development of the sector.

The principal new approaches which are needed
in the sector can be summarized as follows:

Enhancing economic productivity

MOTORIZATION: As vehicle ownership is the driv-
ing force in urban areas for stimulating demand and
causing congestion, a clarification of trends, possible
control measures, and their impact is essential.

CONGESTION: Strategies and action plans need to
be prepared for each major city to deal with conges-
tion and differentiated according to current and po-
tential levels of congestion:

Part Four: Conclusion

* curativestrategies: torelieve high levels of con-
gestion and avoid it increasing; and
+ preventive strategies: to avoid congestion be-

ginning,

MASS TRANSIT: With regard to mass transit the
following approaches are needea:

¢ incremental development: which takes ac-
count of present needs and constraints but allows
for physical, operational, and technical evolution
(such as transitways);

+ reductions in capital and operating costs:
(through LRT and exclusive bus ways as an alterna-
tive to MRT, for example) and cost recovery mecha-
nisms which reflect their benefits to users,
deveiopers and society at large;

+ aclearer understanding of the role of mass transit:
within the urban transport system in terms of demand
management and relative to other modes of public trans-
port (including non-motorized vehicles) and

¢ an assessment of the potential inter-relation-
shipsbetween mass transit and urban development:
in managing more effectively urban growth and
productivity.

URBAN FREIGHT: In improving goods movements
in Asian cities, a comprehensive approach is neces-
sary which recognizes that:

* urban freight handling is first and foremost an
inherently private sector activity which is flexible
and responsive to demand;

« the freight handling system is composed of
many closely inter-related elements; and

“
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« freight movements are important to city pro-
ductivity and therefore deserve more attention and
resources than in the past.

Increasing personal mobility

NON MOTORIZED VEHICLES: (NMVs) are an attrac-
tive form of personal mobility in an increasingly
environmentally conscious world and they play a
unique and vital role in urban transport in much of
Asia; their future is dependent on their being treated
asanintegral part of urban transport systems and on
understanding the conditions under which they can
be cost-effective relative to (and complimentary to)
other modes of transport;

WALKING: is an important mode of transport in all
cities and the benefits of pedestrian improvement
programs accrue to all sections of urban society but
especially to low income groups who are too often
neglected and treated as second class citizens in
urban transport programs; pedestrian improve-
ments will not alleviate poverty, but they will save
and improve lives and reduce the risk of injury.

Improving the urban environment

VEHICLE EMMISSIONS: With regard to vehicle emis-
sions, new approaches are warranted with regard to:

¢ fuel economy: fuel economy standards, differ-
ential vehicle taxes and “bonuses” for scrapping less
fuel efficient vehicles are some of the measures which
should be adopted to promote greater fuel efficiency;

o unleaded petrol: differential fuel taxation
should be used to promote the use of unleaded fuel
and leaded fuel should be progressively but rapidly
phased out;

o diesel fuel: fuel price surcharges based on the
sulfur/heavy oil content of diescl should be intro-
duced to promote the availability and use of cleaner
fuel in trucks and buses;

e alternative fuels: incentives to switch to cleaner
alternative fuels can be provided through differential
fuel taxation or direct subsidy where environmental
benefits would justify it;

o closed loop three-way catalysts: the introduc-
tion of these technologies can reduce emissions and
also improve vehicle performance and driveability,
reduce maintenance and lead to iniproved fuel econ-
omy; and
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° inspection and maintenance programs: are essen-
tial to ensure that the anticipated benefits of emission
control strategies are not lost through poor maintenance
or tampering with emission control devices.

ROAD SAFETY: With regard to road safety and ac-
cidents, several approaches are warranted:

 safety hastobebroughtto theforefrontof theminds
of planners and engineers and along with the important
details of design affecting road safety that might other-
wise be overlooked or considered insignificant;

* mitigating actions should be incorporated in
the network to reduce the number and severity of
road accidents;

e developing country experience in road safety
should be brought together with material from the
standards, guidelines and design guides of devel-
oped countries and this information should be avail-
able to professionals in developing countries; and

¢ evaluations of road safety countermecasures in
developing countries should be undertaken so that
the most effective can be identified.

OTHER ENVIRONMENTAL IMPACTS: With regard to
other environmental impacts of motorized traffic,
environmental standards need to be established
within cities concerning the scale and type of infra-
structure and vehicles and the associated levels of air
pollution, noise and speed which can be tolerated.
within each neighborhood. Equally important, but
often overlooked, is the need to assess the impact on
the use of urban land and development patterns.

Ensuring financial viability

s TRADITIONAL FINANCING MECHANISMS: more ef-
ficient use will be necessary of traditional financing
mechanisms such as fares, local taxation, user charges,
domestic borrowing and external borrowing; and

PRIVATE SECTOR FINANCING: mechanisms need to
be designed to attract private sector finance to the
sector including the use of:

s bond issues;

o cost sharing schemes;

s cross subsidy of capital investment from the
sale of property development rights;

e joint venture schemes; and

o build-operate-transfer (BOT) schemes.



An integrated approach

The integration of these approaches into comprehen-
sive programs requires considerable institutional skill.
The success of programs in countries such as Hong
Kong and Singapore has been possible due to a strong
institutional base coupled witha political committment
which has recognized the linkage and importance of
efficient urban transport to economic development.

While the translation of these approaches into
reality will vary from country to country and city to
city, there can be no doubt that if the role of the urban
transport sector in the socio-economic development
of the city and the country is not understood and
given importance at the highest levels of govern-
ment, the development of the sector and of its per-
formance within the economy will suffer.

The World Bank has an important role to play in
ensuring that the urban transport sector is part of the
country dialogue, especially in countries which are
confronting urban traffic congestion.

The recommendations concerning actions which
need to be taken for the sector to adjust and respond to
the challenges of development and growthin the 1990s
have several important implications for the nature and
composition of the World Bank’s lending operations.

URBAN DEVELOPMENT CONTEXT: First, urban trans-
portlending should subscribe to overall urban devel-
opment objectives and fit with urban development
policies within the region and member countries.

ROLE OF URBAN TRANSPORT: Second, the role of
urban transport in meeting urban development ob-
jectives needs to be clearly articulated. An approach
to this has been made in this report as follows:

* through serving the transport needs of urban
business and industry by relieving congestion and
increasing the capacity to move people and goods,
urban transport investments can be directed toward
enhancing economic productivity;

e through improving access by all elements of
the population, but especially the poor, to urban
services and jobs through provision of affordable
transport services, urban transport investments can
be directed toward increasing personal mobility and
thereby the alleviation of urban poverty;

o through the provision of environmentally
friendly urban transport services and infrastructure
which are beneficial to the nature and form of urban
growth, urban transport investments can contribute
dramatically toward improving the urban environ-
ment; and

¢ through arranging for the financing of urban
transport services and infrastructure which are af-
fordable to local governments and to all users of the
urban transporl system, urban transport investments
can contribute to ensuring financial viability.

SYSTEM PERFORMANCE: Third, although lending
operations may not finance investments throughout
the urban transport system, they need to take account
of the performance of the system as a whole in the
assessment of costs and benefits. Actions in one part
of the urban transport system effect all parts of the
system to some extent. A comprehensive view is
therefore needed.

A HOLISTIC APPROACH: Fourth, a holistic approach
is needed in lending operations. Given the issues
confronting the urban transport sector in Asia in the
1990s, two approaches are possible. One would cen-
ter lending operations around the theme of demand
management; the other would center lending opera-
tions around the theme of environmental manage-
ment. Both®approaches are interrelated and the
emphasis toward one or the other or both would
depend on the situation in a given city or country.

o the theme of demand management brings into
focus the role of congestion pricing, public transport
and environmental management in relieving conges-
tion, curbing the unrestrained use of motor vehicles
and improving personal mobility for the urban poor;
and :

e the theme of environmental management
brings into focus the role of all elements of the urban
transport system in respecting the urban environ-
ment in its human, ecological and physical dimen-
sions and in promoting more environmentally
appropriate forms of urban growth.

TIMING: Fifth, urban transport lending must be
more responsive in terms of timing. The pace of
change in Asia is speeding up and delays in decision
making and project execution are proving to be more
and more costly in terms of system performance and
in terms of the measures needed to rectify problems
not dealt with in a timely fashion.

LENDING INSTRUMENTS: Finally, new urban trans-
port lending instruments will need to be explored to
achieve faster response times and sustainability in
the sector. In the past, the World Bank has relied
exclusively on projectlending to finance investments
in the sector. Policy based lending making use of
procedures used successfully in seclor loans needs to
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be explored and adapted to the needs for investment
in the sector and to the requirements of individual
member countries in the regions. A programmatic
approach will also need to be developed with regard
to lending operations to ensure their sustainability
over time in a sector where the real developmental
impacts are measured in decades rather than in
years. This implies making a long term commitment
to the sector and long range programming of staff
and resources with expertise in the sector.
Although the World Bank has an important role
to play in the sector in the 1990s, it can no longer
operate alofie. Nor should it. The World Bank is in
no position to monopolize the development of urban
transport in Asia. Its staff resources in the sector are
limited in quantity and its range of operations are
also limited by the nature of its lending instruments
and by competing priorities from other sectors.
Other multilateral agencies such as the ADB, UNDP
and ESCAP can be more responsive and more effective
in addressing technical assistance, training, institu-
tional development and demonstration projects in
the sector than the World Bank. Bi-lateral agencies
can often mobilize resources more rapidly and ar-
range for technology transfer more efficiently than
multilateral agencies including the World Bank.
The World Bank undertakes in-depth and compre-
hensive analyses of the sector’s performance and its
potential contribution to development. This provides
the World Bank with an opportunity to play a catalytic
role in the development of the sector and in the role of
the sector in the development process by providing:

A FORUM FOR:

e collaboration between external aid agencies;

o co-financing among external aid agencies and
the private sector; and

e exchange of information and knowledge be-
tween cities.

A FRAMEWORK FOR:

¢ targeting external aid within the sector more
efficiently;

* using technical assistance and training more
efficiently; and

e
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¢ undertaking research and sector work more
appropriately.

A RATIONALE FOR:

s directing external aid to the development of the
sector;

e investment decisions in the sector by external
aid agencies, suppliers credit agencies and the pri-
vate sector; and

s theuseand development of low-tech and high-
tech technology within the sector

Already the World Bank has taken part in several
regional initiatives involving collaboration with ex-
ternal aid agencies:

JAPAN: The World Bank and the Ministry of Trans-
port in Japan have held joint seminars in 1989 and
1990 to discuss approaches to the development of the
sector in Asia and the emerging issues confronting
the sector in the 1990s;

ADB: The World Bank and the Asian Development
have collaborated in the formulation of background
papers on urban transport data, environmental is-
sues, urban transport and urban development and
the role of private sector financing which have
provided useful inputs into this report; and

UN AGENCIES: The World Bank and ESCAP have
submitted a joint proposal for UNDP technical coop-
eration funding for a regional training program in
urban transport and for undertaking demonstration
projects to assess the viability of technical solutions
in the urban transport to promote the use of non-mo-
torized vehicles, improve the environment and alle-
viate urban poverty in selected cities in the region.

These initiatives now need to be expanded and
developed further. The challenge before us is to en-
sure that the combined resources of the development
community and the private sector can, with the as-
sistance of the World Bank, respond appropriately to
the nceds of individual cities and governments in
such a way that by the year 2000 Asia’s urban trans-
port systems are not unique due to congestion but
are unique due to their efficiency in mecting the
travel demands of all sections of urban socicty.



Allport R. {1990}, Transport and Development in Asia, (un-
published) World Bank, Washington, D.C. (April).
Allport R.J and Thomson J.M [1990] Study of mass transit in

developing countries, TRRL, Crowthorne.

Alluche J.F. {1990] Revenue Leakages in Public Transport
Companies: the Case of Karachi, Pakistan, in “New Percep-
tions and New Policies: Urban Transport in Developing
Countries, COPDATU IV Jakarta”, Caen.

American Lung Association [1990). The Health Costs of Air
Pollution: A Survey of Studies Published 1984-1989, Wash-
ington, D.C.

Ang B.W. [1989). Traffic Management Systems and Energy
Savings: The Case of Singapore, Paper presented in the
ATAS Workshop on “New Energy Technologies: Trans-
portation and Development” organized by the Un Cen-
tre for Scienceand Technology for Development, Otbwa
(September).

Barrett R. [1988). Urbarn Transport in China: Current Status of
Knowledge, (Unpublished) World Bank, Washington,
D.C.

Buchanan C.etalia {1963} Traffic in Towns: a study of the long
term problems of traffic in urban areas. 1MSO, London.
Bushell C. (Ed) [1989]. Jane’s Urkan Transport Systems: 1988.

Coulsdon, UK

Cai ].5.(1988]. Public Transport in China. Paper presented at
the UrtP Conference “City Transport in Asia” in Singa-
pore (October).

Cervero R [1990] Paratransit in Southeast Asia: A Market
Response to Poor Roads?, Department of City and Re-
gional Planning, University of California, Berkeley
(July).

Cervero R. [1991] Private Sector Participation in Financing
Urban Infrastructure in Indonesia, HIDD, Jakarta (May).

Colin Buchanan and Partnerset al. [1990] Transport Network
Planning and Regulation: Transport System Proposals and
Deficiencies. Jakarta.

References

Colin Buchanan and Partners [1990] Mass Transit System
Options for Jabotabek Jakarta.

Cracknell J. [1990]. Republic of Korea: Urban Tansport Strai-
egy: Urban Transport Sector Issues, (Unpublished) World
Bank, Washington, D.C. (September).

Dans J.P. [1988]. The Metro Manila Light Rail Transit System:
A Case for Developing Countries, Paper presented at the
Symposium on Light Rail held in Melbourne (October).

Dharmarajan K. [1990]. Urban Transport in India, Paper
presented at the International Symposium on Urban
Transport and International Cooperation jointly organ-
ized by the Ministry of Transport and the World Bank,
Tokyo (October).

Dharmarajan R. [1990]. Urban Transport in India, Paper
presented at the Ministry of Transport/World Bark
Symposium on Urban Transport, Tokyo (October 2-5).

ESCAP (1950]). Report of identification of major problems on
urban transport in the ESCAP region: Bangkok.

Esguerra G.D. [1990]. Philippines Urban Transport Sector
Issues. (Unpublished) World Bank, Washington, D.C.
(August).

Faiz A. and Carbajo J. [1991] Automotive Air Pollution Con-
trol: Strategic Options for Developing Countries. (Draft)
INUTD, World Bank, Washington, D.C. (May)

Faiz A, Sinha R., Walsh M., and Varma A. [1990]. Automo-
tive Air Pollution: Issues and Options for Developing Coun-
tries, World Bank, Washington, D.C. (August).

Government of Thailand {1991]. Seventh Plan Urban and
Regional Transport. Final Report, Bangkok (March),

Hau T.D. {1989] Road Pricing: A Proposal for Hong Kong,
Hong Kong (September).

Heggie 1.G. {1991) User Charging and Accountability for
Roads: An Agenda for Reform. (draft) World Bank (June).

Hong Kong EPA {1989]. White Paper Pollution in Hong
Kong—A Time To Act, Hong Kong (Junc).

77



Hoque H.M. [1990). Traffic and Safety Problems in Metropoli-
tar: Dhake, Paper presented at the CODATU V Conference
on Urban Transport in Developing Countries in Sao
Paulo, Brazil (September).

International Institute for Energy Conservation (IEC)
[1990]. Proposal for an Assessment and Conference to Ad-
dress Transportation Growth in Asia and its Impact on
Energy Use, the Environment. and Traffic Congestion.
Washington, D.C. (June).

Japan International Cooperation Agency (ICA) [1990].
Seminar on Medium to Long-Term Improvement/Manage-
ment Plan of Road and Road Transport in Bangkok, Bangkok
(January).

JicA [1990). Seminar on Medium to Long-Term Improve-
ment{Management Plan of Road and Road Transoort in
Bangkok, Bangkok (January)

Lowe M.D. [1989]. The Bicycle: Vehicle for a Small Planet,
Worldwatch Paper 90, Worldwatch Institute, Washing-
ton, D.C. (September).

Melthuish C. M. {1990]. Urban Transport Problems in Asia
Paper presented at the International Symposium on
Urban Transport and International Cooperation jointly
organized by the Ministry of Transport and the World
Bank, Tokyo (October).

Motor Vehicle Manufacturers Associations (MVMA) [1989].
World Motor Vehicle Data, Washington, D.C,

Nagaraja V. [1988). Public Transport—Indian Scene. Paper
presented at the UN Conference “City Transport in
Asia” held in Singapore {October).

National Environment Board of Thailand [1990]. Air and
Noise Pollution in Thailand 1989, Bangkok.

NESDB (1990]. Seventh Plan Urban and Regional Transport.
Working Paper No.2 “Freight”, Bangkok (May) and JICA.
Regional Truck Terminal Report, Bangkok.

Office of the National Economic and Social Development
Board, Government of Thailand [1991) Seventh Plan
Urban and Regional Transport study: Executive Report,
Bangkok (March).

PADECO [1990]. The Survey of Urban Transport Costs and Fares
in the SEATAC Region, page 3-48, Endnote 24, Bangkok
(December).

Population Crisis Committee [1990}. Life in the World's 100
Largest Metropolitan Areas, Washington, D.C.

P.T. Jasa Marga [1988]). Investment Opportunities: Tollroads
in Indonesia. Jakarta.

Replogle M. [1590]. Sustainability: A vital concept for trans-
portation planning and development, Paper presented at
the Conference on the Development and Planning of

Urban Transport in Developing Countries (CODATU V),
Sao Paulo (September).

78

Ross A. et alia [1991) Towards Safer Roads in Developing
Couniries: a guide for planners and engineers, TRRL,
Crowthorne.

Scurfield R.G. [1991) Financing Transport Infrastructure and
Services, Seminar on Transport Policies in Megacities,
£DlL, Washington, D.C. (May).

Scurfield R.G. {19981 Hong Kong CountryPaper, presented at
the ADB Regional Seminar on Transport Policy (October).

Sompratana Raungchat [ ). Various Factors Associated With
Blood Lead Levels Of Traffic Policemen In Bangkok Metropo-
lis, Unpublished Thesis, Bangkok.

The Government of Thailand [1991] Seventh Plan for Urban
Regional Transport, Bangkok (March).

Tokyo Metropolitan Government, Bureau of City Planning
[1988]. Planning of Tokyo, Tokyo (March).

Traffic Safety Policy Office [1986}. Traffic Safety Policy in
Japan, Tokyo (October).

Tsufiada S. (1991]). Urban Freight Transport: I.gs_:les and Strate-
gies. (Unpublished) World Bank, Washington, D.C.
(April).

United Nations (1991). The Prospects of World Urbanization.
Unpublished Draft, New York.

Vatana Supornpaibul (19901. The Emerging Issues in 1990s
for the Country [Thailand] Measures, Paper presented at
the International Symposium on Urban Transport and
International Cooperation jointly organized by the Min-
istry of Transport and the World Bank, Tokyo (October).

Walsh M. [1991] Personal communication with Kirk Smith,
Bangkok (February 28).

World Bank [1986] Urban Transport: A World Benk Policy
Study Washington, D.C.

World Bank [1988) India: Tamil Nadu Urban Development
Project, Staff Appraisal Report, (May).

World Bank {1988} Indonesia: Jabotabek Urban Development
Project. Staff Appraisal Report, (February).

World Bank [1988] Korea: Taegu Urban Transport Project,
Staff Appraisal Report, (January).

World Bank {1990} China: Shanghai Metropolitan Transport
Project, draft Staff Appraisal Report, (April).

World Bank (1990] India: Urban Transport Sector Strategy
(Draft), Unpublished (February).

World Bank {1991}. Urban Policy and Economic Development:
An Agenda for the 1990s, Unpublished Draft, Washing-
ton, D.C.

World Bank (1991) Private Financing of Urban Transport

Infrastructure in Asia. ASTIN Technical Note Series
(March).



i



C 1C 0o 00 00 [ 0 0 0¥9 BOWRG UIISOA

49Z z
29 9T 61 Lo 00 00 70 0 10 0¥8 meauey
T |4 0T 00 00 00 1o 10 1’0 058 vduo],
6T €T L1 881 4! I8 8¢9 gcs L9y 0001 pue|rey]
0L 89 99 vel gl 911 ' €0T 9L1 ov9's euyD ‘ueMie],

vl Al 6 10 00 00 i) €0 70 0£9 SPUR[S] UOWO[0S
6b ¥ L€ $9¢ L9Z 7’8l 6L 979 C6h 09 souwddiug
0z 91 ¢l 01 90 Y0 6% 6¢ I'e 018 eoumo Mo endeg
1< ¢ g Al 9/ gy 07z g/1 8¢l 0¥6'L eiskee
66 66 86 g0 50 €0 ) ) €0 - ORI
I8 A LS 08¢ 80¢ 1T XY, 8T I'ge 009°¢ vOI0Y
ey 9¢ € 70 £0 00 80 L0 1o . 059 Hequiy
Y 6t 8¢ Vo £0 70 80 80 90 0TSt 138
5 5y 6€ 5771 ¥'€6 LS9 §'L€T 6'50T T0L1 awoduI PPN
1T 44 61 ST 8yl ) 0'e8 v'L9 L'€S - weujtA
4 |4 w 9y 9¢ A 681 041 LvL ocy ejue] ug
8¢ 43 74 58S v'oe e £ySL LE1L 978 0S¢ uesn{ed
pl 01 9 ve g1 60 1874 61 991 081 redoN
9 or4 74 eyl €01 r'g 05 91y g'ee - rewuepy
55 75 15 91 '] 60 8T Tt A " etjoSuopy
8¢ 6T « 10 10 00 €0 70 70 (1184 saarpley
T 61 €1 il 80 v0 gs 44 z€ 081 4ad oe]
€9 09 S 481 871 ) R 24 A4 €81 " (4Q) ea10y
51 4! 01 Al 0l A 66 78 ) " eoyondurey
% £ [ €98 v'ss 67¢ Sele 9181 g8yl (1144 eISduUopu|
AN £z €2 £6Z¢ y62t 8851 12001 L'6Y8 €489 0¥ etpu|
9 95 74 TE8 £'879 £Z6l §5LT'1 0Tl 7’186 0t LBUYD
8 g 1 10 10 00 g1 i [ 081 ueynyg
£ 91 I g'1e 981 66 L'8EL Ugll g8 0L1 ysape|3ueg
[#4 8L 91 6'S L€ Sz L9t b 0T 091 " ueisiuey 3y
1557 6¢ 12 1'€0V'L I'SI0°L 9PSy €LEQ0°E TE88°T £L0SY°T 2Wodul Moy
000z 0661 0861 0007 0661 0861 0007 0651 0861 Lhdm fuguno)
pHPqn 101j40d044 J(uoypu) worjpndod uvqan) q(romnu) uovndod jwjo | 4od dNO

(0007-0861) vivp uoneziueqin puv vonendod uordar eisy 1 djqe] xouuy

80



*S[RI0L, O U pUR BUIYD) Ul 0661 Ut soseardur ueqan dreys ur Sunpnsal gg-0g61 podueyd seate ueqin Jo uonuyap ayy, 2

(00T PUuE 0661 eury) 10y 3doxq) NN 0661 $190dsou] uoneziueq) PHOM P
-uonernded e303 03 ueqin adejuasiod Suifidde woly peausg 2

‘suoyoefo1 ] vonendo g VNAWE pue eIsy  °g

"0661 140day juzwdojaasq plop v

8y w 92 6759’1 SIETL L'1E9 99EV'E 0'T¥6'C £E9YT _ I\oL
001 001 001 0°¢ LT vT e LT VT 0206 azodeduig
Q 78 £8 e 6¢ 9C 9¢ 1A e 00001 pue[RaZ MIN
9¢ 9¢ 6V 1o 10 10 0 0 1'0 - BIUOPD[2D) MIN
8L LL 9. 000t 1'S6 0’68 A 1A gedt 8911 020'1T uedef
96 b6 6 09 V'S 9y €9 8'g 0s 07’6 Juoy; Suoy
£9 €5 7 140 10 00 0 1o 10 - weno
6S 8s 09 Z0 10 1'0 £0 €0 0 - lounig
93 98 98 691 Syl 91 g6l 041 L'yt 24! el{elisny
08 6L 8L v'6zL 6071 yILe 8191 0'¢s1 STy awodur Y31y

000z 0661 0861 0002 0661 0861 0007 0661 0861 Pidvo Aiyunod

43d ANO

pHYAN uosgiododd

J(uou) uonpndod unqin

q(uonmu) uonyndod 3oy,

(panuiju0d) 1 3[qe), Xauuy

81



LS ve ) 8% 00 00 00 00 ov9 LOWEG UINSOM
LS Ve 0s 8P 00 00 Lo 00 or8 menues
A ¥'s 0s 87 00 00 00 00 0c8 eduo]
Ls V'S 0s 8 09 9y 08 L'6 000t puetey]
LS V'S 0¢ 8P 91 4 81 LT 9’ BuyyD ‘uemie]
e v'e 0s 8V 00 00 10 Lo 0e9 Spue[s[ uowolog
e 9¢ 8¢ 0y 66 €8 At el 0€9 sourddiiyg
8y 9y £y 'y 70 20 01 80 018 woums moN endeg
<e L'y Ly 67 9¢c 6'¢C a4 oy 0v6’L eiskefejy
8¢ g 'y oy o o 10 10 h 0RIRN
8L €7 I'e oy [ L'6 6¢ Ly 009°c E3a103
Le 9¢ €T £¢ 1o 0 L0 90 0s9 hequity
e [ [ Ve 1o 10 Lo 10 0z¢'L thy
9y 9v sy Sy 0'6¢ LLe 9Ie LSt awodul 3[ppIA
U4 (4% VA [45 LL vy PAS) Lel "’ WenotA
Le (44 91 Tl 60 v'o 61 [ 0cy ejue] Ug
El4 Sy 6% e 1¢C CEl 9 0¥ I'ie 0s€ UBIshied
1’9 €9 69 [ 91 60 ¢S Sy 081 [edoN
9¢ e LT 1'C oy T 88 8L - Tewued
[4 I'e 67 6¢ 0 €0 90 S50 - el[o3uopy
5V ] 6'S 9 o0 00 10 L'0 oLy SOAIpIe]N
9¢ 09 09 9's 90 £0 €L 0t 081 HAd 0¥
£c ¥ a4 e 8¢ Ve Ve e B (¥1Q) ed10y
(47 [47 0v ge <0 €0 A 81 - eoyonduwey
'y 9Y 0's ¥'s 6'8¢C S 6'1¢ £ee ovv Eisauopu]
3 8¢ 9e 8t 6'¢6 904 WA €91 ove Elpu]
[a4 ¥'s 99 L9 6'¢0C 09ey sest Lol 0ce euys |
£9 6'S Vs Ly [0 00 v £0 081 ue3nyeg
3'g 1'9 €9 99 el A 9'¢¢ PASYA 0LL ysopejdueg
L4 58 LCY Koy [ [ £9 vy - urisuey Ry
vy Ly <y v 6v8¢ 9°€9% L'pey 5Tey JUOOUL MO
000Z-5661 $6-0661 06-5861 58-0861 0007-0661 06-0861 00070661 060861 Liidvoiad aND Aaquno)
(uonjyndod uvqin) appd Yinoss onuuyy uorpmdod uvgqa] uojondod o

(000Z-0861) yimord uoneziueqan pue uonendod wordax eisy 7 ajqe L xauuy

82



8t 0y X3 9¢ viey 8009 976y 8LV @0y,
80 'L €1 z1 £0 €0 €0 €0 0L0'6 a1ode3uig
60 60 60 60 70 €0 70 £0 000°01 pue[edz MON
vt L1 61 LV 00 00 00 00 - TIIOPO[ED) MON]
) S0 ) 80 6 9 A L9 02012 uedef
60 'L L1 61 90 g0 S0 L0 02T'6 3uoy 3uoy
1z LT gg Sy 00 00 00 00 " weny
VT 5 pee I'e 00 00 10 10 - 1oung
71 €1 V1 €1 €T 61 5T €T oveTL eleIsnY
LS 'S 0's 8y '8 56 68 501 awodul Y3y

00075661 S6-0661 06-6961 $8-0961 00070661 06-0861 000Z-0661 06-0861  witdvosad dNo Ruunod

(uonypindod uvgan) 2jp1 yjmolE jonuny uonyndod uvgin uoyvindod wio]

(panunuo0d) 7 Ajqe ] Xduuy

83



A7 o€ T i g g " - i Ty 0€ T rodte]

&1 V1 o1 - - . - - . 61 b1 ol wcaSSNﬁmLm

0Ll veL L1t Al Vel L1t - - - - - - teqBueys

0T o1 1 - - . - . . 0z o1 1 seyqtbigy

61 vl 1 - - - . - - 61 ¥l o1 Omﬁwc_mv

61 1 00 . . " . . - 61 1 . chEmZ

ge 97 17 . - - - - - 9¢ 97 'z Suiuepy

/1 71 00 . . - . - . Il 71 - Suefon

1T 91 £1 - - " - - - 17 91 ¢l noyzuey

£ L1 vl - - - " - - €T L1 b1 Sunuuny

T o1 1 - - - - . - e o1 1 Sunysyoey

g1 £l 01 - - " " - - g1 €1 ol utpyf

6% 0t ST - " - N - " 6€ 0¢ ST uiqieH

mvﬁ NH O.c . - an e - N e w.ﬁ N.M‘ e :@U:Nm

61 i Tl - - - - - - 61 Al Tl noyz3ueyy

77 91 el . . - - - . 77 91 £1 Suedino

ap re re . . . - . - ap re re noyz3uens

ot v T . . . . . . ot - 'l noyzng

o l 1 N . . N . . 61 o o1 unysng

1 Iy 00 ¥ § g § " § SI r't i 3uoieq

I'y ST S1 - - - " - - Iy ST Sl uerfe(

Ty [4 97 3 N " § - il [44 4 92 3wb3uoy>

61 b1 01 . . . - .- . 61 ¥l 01 mzmw:mLU

re 77 Il - . - " . . re 7 r1 uny>3uey -

0bL 801 06 091 801 " " - 06 - - " Builreg

’l 1 po . . - . . . Il 1 - nojoeq

- 1 o . . . . . . 07 o1 71 uRGSUY  OCE eury

T 99 €€ a4} N - " 99 " " " €€ ea0R(] .

6¢€ €7 £1 - - " - - - 6€ €7 €1 Suodenydy (041 ysope|Sueg

9T 91 0l - " 00 - " 00 9T 91 01 Inqeyy - urisuey3yy

¥8LE 8T AR szy 0'9€ L1t 8'8€ 695 '3 24 0’191 rAga 6 2wooul MO}

0002 0661 0861 0007 0661 0861 0002 0661 0861 0002 0661 0861 S [ondd Aaquno)
uoyypndod hpd o uoynut g1 < :dod wonn 01—¢ :dog uotju 61 :do g 43 dND

((SUOIITWY) D66 U STUT QLU JI0W JO VOI[1Us L YIM SILID JO 000T PuE ‘0661 ‘0861 uoneindog € 21qe L xouuy



81 Al 09 - . . 81 a - Juequidpeg

L7 61 71 - - : LT 61 1 uepO

el 06 0 LEL . - : €6 09 g i euee(

¢ o7 g1 . . . . . of ST g1 Sunpueg oV LISOUOpY|
vl o1 09 - . . : 1 01 - ISPURICA

g1 Al 00 o - - . N : ¢l Tl : e1epopeA

91 01 00 . . . . ¢1 o1 - tedeuseyn

87 91 00 - .- - . 57 91 jeing

g ¥7 91 . - g'¢ 4 91 BUOOJ

67T L1 00 ‘ | - : : B 67 L1 : euje ]

- g1 o1 N - . . . - c7 g1 el mdSeN

m... —v _..—. OO . . . . m._.. H..ﬁ - mm.—ﬂvﬂwz

8¢ LS Tk . - gL LS ; ) [44 SeIPEN

@. .—‘ N. H D O . . — .. - @. ,—- N ﬁ - goduvﬂus-ﬂ

LT 'z 91 - - . - i i Lt e 91 anduey

s 91 00 . - : : " - i 91 - dref

o1 'L 00 - . . R . . ¢l 'l - .HSA“:NDMH

g1 4 00 . iy ) - . 81 At i oopul

0¢ §¢ ST - - - 0 Se 5T peqerpiy]

91 01 00 - . ’ " 91 01 - pequedq

7€l 98 9 Tel - 88 9s - Mg

cl 'l 00 0 oa 11 - 210jequIn’)

g 01 00 . - 91 o1 b UIYgd0D)

4sL §1L 06 LSt g1l " ’ 06 - - BHED

ol 56 e st - - - 56 18 - - - Aequiog

m.H Tl OD . . e . . .. m.ﬁ H.ﬁ . A&&OLG

8 0 87 - - T8 : : 0 87 aloredueg
€5 9¢ ST . €S . : . 9¢ w4 peqepowyy  (00bE eipu|
57 ol . - .. . . . - vz 91 ¥l noyz3usyz

0 6T I'z " - - . . 0% 6T 1z uery

£6 6¢ Tt " - £'5 : . 6€ Tt ueyn

17 31 09 . - . . 17 b1 . tbumip

Ll 76 £ LTt N V6 £/ : - - ufuery,

4 91 €1 - - - 1z 91 €1 ueys3ue],

0¢ T A - - : - 0¢ T A uenfre]

0007 0661 0851 0007 0661 0861 (002 0661 0861 0002 0661 0861 SaD (vdoo Aaqunod

vonurdod hjiz o] wonu o < :dog uoiu ()16 do.f woijiu g—[ o 4ad JND

(vanuyuod) € Ajqe ] xauuy



1'9 1) 7 ) b ’ I'9 1) ” ” " Sy Buoy SUOH 00CC6  Suo) JuoH
L€ e 1'e - - . - - : L€ Ve e Kouphs

(A 'L 00 ) - - ; - " [ 'l REECT

g 8¢ Le ’ - - : - o€ 87T LT dUINOgRPIN

vl [ 01 ; - ; - : - 1Al Tl 01 aueqsug O OYE'CL elelysny
9¢S 9°0S LSy 061 181 691 LPT [Un74" €8 661 S8l S0T awodul Y3y
€01 L LY €01 b . ) Tl ’ " LY xox3ueg  ('000°L pue[ley],
gt s8 09 gL - g 09 - - N euepy o9 seuddiyd

indumn

9¢ L1 00 ) ) ’ ’ ’ 9T L1 eeny (00ye’l eiske(ey
91 'l 00 . - . - - 91 UL uoloe],

£e ST 91 - . - : . : £ §T 91 ndoe]

LT1 0Ll £8 LT1 o1l " ’ ) £8 - [nosg

1385 6¢ e : - ” ) - " 1984 6'¢ I'e uesng

VL 'L 00 . h ’ : : : ¥l 'L v nyd3uemy

£ A UL ) - ) ) : v €T L1 Ut uoydu  °009°C B3I
$70¢ L'8¢ gvT Lye 01L 070 00 9GSl YAt LSt j A S 0L QUWIOSUI J[PPIIA
1y [43 LT - ) h 1y [A LT YUIA Iy OH

S1 'L 00 " ’ " - ’ * gl Ul " ouey WRUIBIA
91 'L 00 ) - ’ ) " 91 'l - purdiemey

<l 01 00 ’ " ’ - ) " Gl 0L ) ueyiniN N

09 87 6¢ - 09 ) : 'y 67C aroyeT

L1 Ll 34 L1l ’ ° " L4 ’ ' h 67 yoerey)

Sl 0l 00 ’ - ’ ) ’ ’ ¢l 01 peqerpAH

T Sl L'l - ) ” [ <1 'l peqejested  (°09¢ HEISH{R ]
Ly £e [ - ’ ” v L'y £€e (a4 uoduex - Tewued
LT Aré gL ’ ’ ’ ) h L fAr4 8l Bued3uohg - (JJQ) ea103]
¥e T Al T - ’ ’ - " Ve ¥ JA efeqeing

g1 [ 00 B - ) " g1 A - Buerewog

0607 0661 0861 0002 0661 0861 0002 0661 0861 0002 0661 0861 san1D Lidvo Aaquno)y

uoigpndod hyo wio | nonmu ()1 < :dog uoymu 01—¢ o g wos it §— 1dog wd gNO

(panujuod) € 3jqe ), Xxauuy



“(yye2p poystiandun) 0gg1 $799d504J HOLYZINDGLN) PIOM  °q
0661 140day] E&:LE%S@ JHOM P

Vely AR €817 Voll 1'S9 L'8T SEs <98 S'LY 9961 8691 I aa Y10 ],
0¢ LT VT N N - - - - 0¢ LT V' arodefuis  (y0L0'6 atoduduig
06l 181 691 06l 1'8L 691 N - " " " - 0f30],
gl o1 c1 . .. . .. . . 91 ol o1 o10ddeg
98 g €8 98 g €8 - " - 21N )
1 1 0T . ¥ g " . . 1z 1T 0¢ vhoden
vl bl A - - - . - - bl I bl 01043
€7 €T 1z - - - . - - ¢z €T e nysnApeny  (0z)1z uedef
0007 0661 0961 0007 0661 0861 0007 0661 0861 0007 0661 0861 S0 Jirdn> fagunod
uonvyndod hyjo o uoNu () < :dod uonu §1-¢ oy nonmua G- doy tn dNDO

(panu1ju0d) € 3jqex xauuy

87



‘Gyeap poystandun) g6 spadsosd uoypziuvger) plop °q

0661 140d2y juaudopasq plom v
6T 0°001 101 0001 L [®30L
0 01 L VL 1 0L0°6 alodeluig
0 6¢ 9 €8 9 020’1z uede(

0 01 I vl 1 0726 Suoy Suoy

L oy b a4 £ 0veTI eensny

I 611 Tl €SI Ir 2wodu Y]

0 0L [ 8 I 000'1 pueeyy,

0 ! l V'l [ 09 sowddipy

L 0l ! 00 0 0v6'L eisAejepy

[4 6S 9 99 14 009°€ EQ103)

€ 6'8 6 £8 9 WWOodUL BPPIA

L 0'C 4 vl l WeultA

€ ) 9 4 € 0sg ueIsH{e ]

0 01 [ vl l Tewuedp

0 0l L e L (34Q)) 0103 -

[4 69 9 9g 14 oy eIsoUOpU|

¥L gec 4 6¢l 0l 0ove eIpu]

g 99t VAS vy [43 0ge BUYD

0 0T z 8T z 0LL ysape|dueg

0 0l I ¥l [ - ueistueysyy

SZs T6L 08 ¥'YL 88 dUIOdUL MO7]
06-086 w (%) 0661 (%) 0861 Ry H.mw Aazuna)

sao Jo saquinN

066T-086L SIMID JO IRQWNU UL YIMOID) § I[qe] Xduuy



Cool T L ce 969 1007 T8 9T gLl L0S S¢ 001 861 azode3uig  orodeBuig
aurodu YyJigy
000t zI8'T 00 0 S99 0/8°1 281 T4 6'¢l 06t 01 s 8861 xoxw:mm puefley],
0001 £CRT S0 <l 3¢ PEUL 0ce P6 1'6¢ 658 00 0 8861 ejlueiy mo:&nm::m
0001 907 00 0 SOc Shl '8¢ €0¢ '8¢ 69¢ 9L 68 o861 mdwn ejeny ETAEQE
0001 24 91 L11 00 L9 198°F g0c YA 0L 1€4 /861 [novg ™
0001 8L 1l I 00 poc £99 Sye V66 08 Shl /861 uesnj BAI0H
WO UL I[PPIA
0001 869 00 0 <6l gCl a¢9 ]y (VAN CLl 00 0 8861 eAeqeing
0 0oL 09 00 0 009 Cig 00V [asré 101 €9 00 0 8861 UEPajN
000t £859°¢ 00 0 0'ce 064 LLy 6041 £0¢ V801 00 0 8961 eueyef
0ot cys 00 0 - 8Py by §'8¢ 091l 879 8¢ 00 0 /861 Sunpueg CIsouopuy
awoduy Mo
(suy) (%) {'suiy) (%) (swy) % ("suiy) (%) {(suy) (%) ("suy) 43§ AnD hajuno)
JEIeH; JISHUL] SSUN 550000] P20 haupu0ag havurag fivmssasdxy
SD131D ueISy Pajad[as ul aanjdnaserjur j10dsuey ueqiqy g 3jqel xsuuy

89



oot Il 011 0£9’sL 960l 685601 001 dAqn LASIN 9861 8L nd3eN
¢ T4y 188 220900 8¥7'l 8S4FT0'E 680°C aand DL 861 LS SeIPEIN
h - ¢ £61'89 00¢ g DJAsdn [e8861] [ mownnT
’ ' - che £67'39 00¢ Mgn g JLdsdN (88611 1'C anduey
i HBE £g8c'c cTr'ece 88 81671201 6511 Atqn g DLASIV 861 R peqeropAH
689 - 795206 (48 £0$°2LL'E Sel'y AMan 214 ¥861 88 g
oyt 1ot 00<'L CRIONA 2 ) A 9ZL'68L°T 002°C dIeALL] 4nod [¢8861]
8L 9 8 986'9¢ 1 POL'T £6£'599°C UL potand DAL {¢8861] 811 elnote)
6CH ylC €8RT yes'LEY 18t 68<"60€'Y 64€°C SoHand 154 8861 S'6 Lequiog
’ ¥9¢ h 618911 146 685606 LE6 Hand S 861 0s a1ojvdueg
S 97c #9€°T Lot 866 L6€°299 699 =HaAnd Sy £861 9t peqepauiyy BIpU]
o< b 9Cy’eVe el L6£°279'1 6LY1 qnd DIDL y86l b6 utlury
’ <l h - v v 0s¢ Aan ] DDA [{88611 91 ueysduey,
0t ) ) ) 0s¢ Aand U0 [e8861) ¢ uendie],
[, 96 2851 CLO'CEY 006 FOGBCE L 604°L MNeAaLL [ (6) sON 9861
1°¢e 99¢ C6V'e T8 0FT 675 011396 9991 Man g 1oL L8361 0t wdref
LA &) €6 {0922 6vi°1 SEYIR0L 029 AHAn ] 2408 L861 o4 Sueduoys
Lg¢ 9.2 £6'6 £L6'€T6 86T TT8'086°01 625’V UQngd D1s 5861 el teySueys
07 N ” ppa’l 8L6'1Z8 00s SHAn QLON (¢8861] 9T Sufuen
, 0¢ B ’ v b 0S¢ Aqn g 2101 (é8861] £l unif
61 h ) .. ’ 009 Hand aUdM {¢88611 0¢ uiqicH
h 69¢ - ’ 0Tl ¥8CHILT 008°L Uqn g 2071 9861 (e noyz3uens ~
’ 0e N ’ h - 00y AR D [¢8861] Pl unysnzg
87 8L Ovi - 000T 0000001 00s UaQn g 2ibd (88611 St ueleq
<4 vS A SHE'LVL 6Ll Y9V9SSL 998 auqn amd 986l A3 Buib3uoy>
B o B ) v v ooy Aqn DD [e8861] [aré unyd3ueyD
: 5¢lL - - Sra sy’ 000°¢ Uan g 2001 [¢8861) 801l Builiog
5l ’ ’ - h 009 AHan] 2DV {8861} gL ueysuy L)
’ ' 9111 . SCGL £527C9Y 0y aHqny] RS (£88611 99 mieyq  ysopejueg
(1) SI7HOL SADNUOYY 54D INL0)1Y sniq ad hup j99f o] Ruvdiios AVIL (uotnu) LTS Adjunod)
IEMTRIRENN] Jo 2110y apnpa hop od 1d sngj fonan sngy viv(] 0661
M TEAY ON A SOSUISSD]  SIBIUISSY,f uorpndo g

$313un0d dwodur-mof sawedwod snq ejep 3rodsueyy o1 qnd ueqan eisy 9 3yqe ] xauuy

90



$1500 Sunesado jo g0 10400 sorey f

uoneodo ysueneaed 2

53505 Junerndo Jo 94/ 10A0D $31e) p

saoiatas A|ddns Kyougsope woty Apisqns ss010
53503 Bunerodo 10A00 so18) g

popiaoid Apisqus ou v

(9 ALl

ey 6V6'9C  GFRTLV'S T60'L 068°SLL'1S  LEE'Ly / 9€:21490d) 6C 1'gql [C10} DWOdUL MO
gL 2] 1681 €L6°CL 76¢ 780'8¢T 788 Piand Jnad - g86l 'y 2I0YET]

’ 0¢ - 9869eL <8l SYe'LVS 000 2oiBALL] vomwl  [¢8861] ~
- 0t - 6178 8va WAL 000t Al ] vomi [g861]

0% h S6L'VS g89 €L6'CLT 00v PHCLRY 2% 88611 L'l yoeleyy ueisiye |

(S| 9 6 L6€°4T 8lg 18£'161 0se ojeAl ] aofR (88611
LCC Lt 0s¢ L6€74T €82 £L6'CLT 0st dMqny] DI [¢8861) £e uoduey tewuefpy
b 0s - " 8 6S6'0LY 00¢< 4andg dLvdd (88611 fé Bued3uoly  (u1) LOIOY
’ - " h [41 NTWATS 002t SOICALL] anin - [(8861)
v 0¢ " ) L5C 960"LY 091 Aqn mwva 88611 4 vAvqeing
Sel P91 802C L9L'8TE 9.2 28’0841 ¥62°C 21qn add - [(8861) £6 epeyef elsauopuy

(1uy) $31n0.L SA2J2W0Y  S4djAU0[IY snq 4ad hop 123)] jvane Aupdieod 40D (uonnu) s higuno?)

JERITET I Y Jo N0y apo1y00 Avp aod 1ad syl Jouqn sng| vivc] 0661

INDLIY ON hpvg SUBUSSY]  S4o8UISSY, | uorndog

(PINULL0D) 9 I[E L, XIUUY

91



vIep V.IJAL Ul popn[dur p

(BY d1eALL]

¢zl gEe's 92599 769 PIL69S'I8  LPSLIT /8P HARd) €9 0peT jej03 BISY
(9 :@JeALL]
v/ 9¢6’L 12T°€L §z¢8 9ZTL6LT LT Y61'1T /0L 21qQng) 91 9°0S je303 2woout Y3y
€T " S6L'V6 e 12861 69¢€ 21RALL] S 9861
1z V26’7 656019 iR CLEELVT 16T RILINER 15 886l LT orodeBurg  asodeduig
el 0zt 6F8 931 Ly 5648 £98°1 21qn g L 8861 U8l okyoL
€/ 90’1 Azt 68¢ £6¥'89T 069 d1qnd M5 /861 Sl oroddeg
€Ot Oby 9¢8°eR 67¢ 808°41¢ 996 o1qng WO 8861 ¢y exes)
(11 1£9 YA RTA 1137 627°509 LLET augn MIN 9861 'z edogeN
6t 68 )37 194801 978 8HE0TS 686 anang W 861 i 01043
" v 618 168 CL6'CLT 004 DALY ] INN [28861]
. - L68°LT 9Ly €689 byl auqn g M 886l €T nysnAyeiy uede(
£TL ‘ - 12z 000°096 OveE'v IBA W /861
b1l 91l ¥Te'l 6BEGY L 868 0CY'8LR yzo'L JICALL] #HAD 9861
gy £z 008'L C0YTLS 90l TTH086'T  tI8T OleALL] Wt /861 V'S Buoy Suoyy  Buoy Buopy
e 19z 826 61Tyl beg 808°LLS 19Vl auqn g Vis 8861 Ve KoupAs
Y 182’1 C/8'9TL 8S1 9OV TYL 668 anang yuwadsueay  gg6l UL Yo ]
L'z ) 06¢€ L6ELY €1Z £CT 1L cee AHqn | P dYL 8861 8¢ QUINOQIAN
g2 6 Vel LVTvL A L2091 685 Ngn g O 886l ral oueqsuiq eljenysny
(9 :reALLY/
08I 86 95¢'91 899'956 6LE 8VSELSBL  966'8Y T ©PYyqnyd) 8 £8¢ [e103 W0l 31PPIN
: ¢ . : 1es 000°0ZLL 161z OleAl ] SnQUIN 6861 -~
ee £CC £91°¢S - €8 00026’y 1£09 qn Vg 8361 fay’ aochmm puepeyj
- - - - £ S6L'YS0'T 000'8T aeang  sdoudod[ (8861
0¢ 0cl 000¢ E6'¥89 8 S6LVS0T 005T ANEALL[  SOSNQIUIN [£8861]
6Ly 91 L9 " Lyl 6128 095 oHqn IWN P61 ¢'g epiuepy onply  seutddiyg
B 8¢ " £09°711 £T€ 000°091 06 oleAl ] U seg €861
61T bl 908'¢ PEU6S1 69y S6L VY 696 ojeall] 8 861 L1 mdwn eeny eishejep
E0L Ve 079'¢ $T6 CL6'CLY L <678 OIRALL] D185 686l oLt [noog 2103y
() 531n04 SUTJIUONY  SAIJAUO[LY snq 4ad hop 192}] djunidd Auydiod Rz (uon) Sa1y1D) hajuno)
yiduop oy fooN a1noy a1y Avp 1aid 1ad sng [orang sng v1v g 0661
aSvaaayy fppg  suoBussspg  s8uUIsSYY uorgmpndo,g

$2LUN0D Jwodu-yFry pue -y ppnu sdrueduwrod suq iejep prodsueny sipgnd ueqan eisy £ agqe], xauuy

92



9y V6 779 61°0¢ 9S1’8C 95¢'89€°¢ 1981 (G :1u1 /L wery) 91 168 jer0y CIsy
98 LS 88% 61°0¢ 6021 10€96€°L 81T (b:ru1jsnweay) 11 9T¢ je10y dworur Y3y
o€ [ < - £69°C 18 6 Wiery niyor 96l

Al L 4 86y 19p°L £64°69 <P wedl], AL 8861 181 odyo1

08 L 8 0vL'T 9c8 L6€°LT € welp WS /861 g1 otoddeg

¢ l 11 - 586 12922 8¢ BRI LN 7861

<l < §¢ b9l 0LY'86 09 AR JO 2861 VL 0104

0cl L Sl €0’ CLS' Y £C NG 14D w6l

0ot l 61 bOL'L 92L'6E1L 8 ured j INN 86! £C nysnAyeiny uedef
VA S £¢ L58E 000°0£2 0L —y dMN 8861

87 9 L1 bLT0T 817 <Ty'ese 91 wel] 1 861 v'S Buoy Buoy  Fuoy Buopy
g6 9¢ (449 - 66V 685°60€ 0¢9 wel] PO 8561 8¢ dUINOQaN

Vil L 11 YAZA S 00t 10€9 1Z Wed], AS 8361 ot opiERPY elensny
0°ST I ST 1974587 780'8L2 79 (I:Ld1/0wesy) 1 <8 €10 2:8& 2{PPIIN
0l L o1 ’ HEy 180°8/¢ 79 11 \2R /861 3] BIUEIA 0430 sourddipy ]
e 9¢ 61T 09T €L6'€69'L 159 (02191 /piweay) ¢ 08I [L}0} 31I0oUI MOY
Ve 6¢ Iz yralers 6411 €L6'CLY rdbi7 werj DA L3861 8L BN eipuj
e € Gl v 0009 000009 0oL urely, [28861] ¢ uereq

L9 % 0¢ ; OEY’p 000°05E 6L wiel {é8861] [aré unyo3ueyd

6CL L €l . £88°¢ 000°042 0z tuery LHDV (z88611 Sl ucysuy cunyn
(uy) S04 SLINUONY  SAIFIO jiunfaovp hop (spun) LT Auvdiuod 1v3h (uormnu) $a1310) hajunody

Yi18us) oy Jo 1m0y jun o ad 19914 fruvi] LT viu 0661
PNV IRV ON Apvgy SAIBUISSD]  SAIBUISSU ] ey notundog

saruedurod yapjurery tejep jrodsuery d1yqnd ueqin eysy g ayqey, Xauuy

93



91 oY 0L 859 P L Tv'ee STVrTs’sL 16Y'9 688 [ejoy LISy
2791 67 £8% 1T8v62°L §50°61 8LI'695°CL £I1'S §'6€ [e301 dwodul Yy
¢l z X - p6SL 000022 el DIMI 8861 LT orodeuis otodeluig
€07 L Wi 8O0'SIS ~ 089 sV'6LTS 0L6'L AR 9861
L0T € 29 £S2°6h1 VLT 67¢TIEL T DL 8861 1’81 okyoy
LE ¢ v Ves'LL el LIV 088 01¥ NS (861 Sl osoddeg
$91 Y 66 S0TsT 869°C £62'6T8°T 9¢6 XNO $E61L 68 LSO
oSt v 09 LL8'TCL Lt CL8'9T6 €S HHN 9861 1z ehoJeN
0z L L - [19°C 0000 L 9¢ DD o861 i 03043 uedef
Ut £ 6¢ 780'821 719'C 8SY'1TY'L 709 DU 1861 'S Suoy Buoy  Suoy Buoyy
9°LT S 8¢ LETOE 129 8L1'€55°C ¥.6 69T 2103 WUl AIPPIN
£'6¢ ¥ L1 LEL0E 918'C QL1612°T 882 IS8 9861 oLL (nodg
01z L Iz - 9641 000y£€ 91 0D 9861 6'€ uesn,| S RALOY
gy 9 I8 SyLY 890504 1204 A% [L10] 210OUL MO
SlL 4 € - L6£°T 890°SLL 8y nno £861 7T BuedBuoky  (udq) voroy
001 1 0L S0T'se AL 000°09 74! 4N 1861 g1l BIndje) e1pu|
08 l 8 - 008°C 00008 4! VINL 9361 b6 utluery,
00T 4 o, 00T 000005 00z DI /861 80L Builiog ytiltie}
() 59]n04 54202101y S42710)1Y jiunfhovp Avp (syun)) Auvdiaod 1R (uonu) SN Aajuno?
ATE) Jo-oN 2110y jin aad 10d 12914 AW vjo(| 0661

D aSpLo0y Ky SIO8UISSY,|  S4o8UISSY] Joapopy voippndoy

sarueduwrod Luwyoaur ejep jrodsueny diyqnd ueqan eisy ¢ 3[qe L xauuy

94



o
£01 6 £6 986’91 619 0v9'15T 19¢ (S: I/ P :1DV) 0T 6LE [ejor
9¢ [ i - v 006 h [1RIOUOA; D ) ejoedueng .
oLl L it - g " - 1DV sIOU [g861) TE eweyoyos ,
23! I €l h £85°1 004’8 12°) [TEIGUOIN WL (8861 18l ofo]
99 L L L8101 098 890°SS ¥9 10V SIDE BR61 58 ©ABSO
b9 ! 9 - ¢/8 0LE'LY 44 10V AHSH 9861 ¥l 0qoX
Vg 1 8 6Y8°9 76T 109 6 [1E10UON > 8861 £¢ nysndyety )
MUH e ExY Oom\mﬁ e .mb/\ e - . MNCN
£sl L S1 N - - 0L [ICIOUON D h eAYD uede(
9¢ 1 p v o . - - [IELOUOA] [¢8861] be Koupfg
ozt L ¢l " 8¥T 0087C 6 sng/o VIS 0661 0L opleppy  viensny
(1) $21n04 SUUWONY  SLI 0Ny jtun sad hvp (s11:4 ) iy Ruvdwiod VIR (uoniu) Sa1717) hajuno’y
y18u) 9 Jo 2110y nun hop aod 1od 199] 4 44D AND vind 0661
a8vLNLY "ON Apocy saoSuassn  S1o8uUSSH | noypndoy
swaysAs Ly ejep yodsueny diyqnd ueqin eISY O 3[qeL Xauuy




AWN UL papnjout

jisueneled Ut popnpUY 210 ‘IXe)
sduy snq ut popnpdul

Auo Inoy yead Suiurow

ey Suipnput

ysueny prder ssew Suipnput -

SRR TRV

01 6'¢Cs 9L §CC 000t ; 6¢S pSl 8 ) A 89 8861 0AMO[ 193RI
0L Lve VLe 6'¢C 000t j Lve ey 08 L0l el 8861 ofyo] [enua) uedef
awodur y3iyg
6 0°9¢ 0'8s 091 oot 0¢ s 06l . 0’85 ’ ” 091 V861 o 3ueg puepley]
8 0¢ee 069 08 0001 P ’ 0'€e OvL es 08 86l epuejy sourddiqyg
L 30 0ve ocL g ool 08 0¢lL 0ve 0ve ’ 0¢ ot 861 andwny ejeny] eisAejejy
9 6°CC 1'c9 0l 0001 st 6L <9 989 0t 861 {noog
9 L' b'8s 6'L1 0001 g8l [4°) ¥'89 b 6LL 861 uesnJ LG
JWOdUL I [PPIN
) ey oetL sy oot 0L 09¢ 06 oel 0S¢ 00¢ V861 edeqeing
g (rse 4 oov 0001 ovi 0cl 08 ” 0s 0Ll oee ol eHR[  RISOUOPU]
) 09 0es 01y 0001 01 oy Ot p 139 ’ 00c e 0861 SeIpRN
g ov 00 0'96 0001 00 0t ot N ’ - 0ve 0ceL LL6] anduey
o gel 0ov oLy ooot 0t 0oL 00 p 0ov 081 0'6c 1861 g
< oot 0'8s 0'9¢ 0001 0L 01 08 D 089 ort o<t 1861 Aequiog
) 08 09¢ 0'9s 0001 00 09 0¢ P 0'9¢ h ! 0wy ¥861 a1o[edueg
g 08 0'6c 0e9 000l 01 09 01 P 0'6c ) 00¢ ey 1861 peqepauwy Bipu|
13 00 06 0'lé6 0001 h - b 06 ’ oLy oS £861 utuery
T LT oL 9S8 000l LT L1t 6SS  L6T 5861 uefuays
£ 0¢ 09¢ 01 000l 0¢ ’ - - 09¢ ’ 0ee 0’8t 9861 tey3ueys
e L0 <9 876 0'00L L0 - ” S9 ’ 8’19 01y 9861 Suedno
A 9 vLC 0'89 000t 8¢ - 1L N V'/iC " 0o 08¢ 9861 noyz3uens
4 S0 bec 1’09 0001 0 ) €0 L1 LT 1'9¢ 0ye 54861 unysn,g
[4 ¢ €9 L06 0001 0e " b €9 " ges 8¢ 986t noyz3ueyd
4 vl 6'GL L8 000t vl v 66l 865 692 >{861 ueysuy CURD
3 09 ('8¢ 09s 7 000t ) ’ 09 ove oy ose 0L 0861 wieyq ysopej3ueq
2WOdUI MO
5224n08  1xXpjfavy qaodsuvi]  paziiojoN (%) |0I0] 9410 opholy D e IV T usuvdyly  AWN XIUM AVIL AiD Aajiinod)

(sduy paz11070W pue PaIZiIIojoW-uoL) ejep jdakdd UrqIn visy [ 3|qeJ xauuy

96



5 0lg ’ 069 0001 ¥ 09 9TC ’ 069 ¥861 ox3ueg puejie( |
8 0<e ’ ¢ 0001 2 0ce ’ (41" 865 ¥361 euepy  souddiyg
mdumn]

S L'ecY 6'LE 000l 6 el 1'6€ 64C - ¥861 eleny eisAe[eiy
Z (0r9¢ b4 999 0001 041 06 Vi 999 861 [noos

9 6'8¢ 1'1Z 0001 A4 €9 L1 861 uesn B30

awooul 3ppIA

I (8e 0¢Y 000t ) st 0ee ’ 0<s 0L £861 npoeleyy ueysine ]
¢ V9L PRYA 0001 Sl gcy 9L 9ET 86l efeqeing

< €8S L' 0001 £ JAR Y eClL L1y 7861 eueef ELSouopu]
Y [an p 808 0001 A 89 L'l P 868 - 0861 selpeiy
o) 6’53 P 1'11 0001 £Le 00 969 P 'l 1861 amduey]
< Sve p §es 000l A 6'81 00 P RV 1861 RA
< LT P €LL (oot €6 Le L0l P €14 ’ 1861 Aequiog
S 8L P 818 0001 00 9¢l Sy P 818 - 861 a10[e8ueg

) 91Z p P'8L 000L LT 9L LT P V8L : [861 peqepawyy o BIPY]
R h ” 000t 0001 ’ N B B 0'00L ” L861 utfuery
4 381 €18 0001 8L £'18 »861 uefuays
€ 0l ’ 468 0001 €01 B 268 - 9861 reyueys
4 L6 £06 0001 L6 €06 9861 Buednoq
[4 vyl 958 goot 88 9q 9'c8 B 9861 noyzduens
Z £l €6l 769 0001 50 h 80 £6c V69 2£861 unysnj
4 AN " L'L9 0001 £ee h £L9 b 9861 noyz3uey)

z L' 616 (o0l 1'g 516 LL861 ueysuy Uy

L 9l - ¥'98 0001 9tl ’ £LL L'e 0861 ejeyq  ysope3ueg

2U100UI MO

SIIANOG 1xpfau)) JIEN sngj (%) W0l 42410 aphofN A8 0¥ sny J1suviyl 403} [¥1%s) haqunod

(sdrxj pazrrojoun) ejep [AEY} URQIN BISY 2] 3[qEJ, X3Uuy

97

-




soded seunuos 0430 juodsuva ] uvqur) 1of saiog juauisacu] ‘(68611 'S WPHOW 0L

ox3ueg ut odsuely peod pue pros jo ueyd EoEo.NEFE\u:oEo>oac: wi103-8u0[ 0y wnrpow uo teuwds fpgell vold 6

roded wnisodurdg oxxch ‘podsuva § uvqan Jo wonpaSauy ({0661 'S BWOOD 8
-130(01,] 1uowdAoad | EESS%:EF 1035 "[£861] AZ0[0Urpo ] puE BOUDIDG JO DINJHSU] PIOUBAPY BIIOY 7/
0l01 ] wowoaordur] uonenrodsure] uesng |3R61] AZ0jouyds] pue 0OUDIdG JO 9INIIISU] PIOURAPY BAIOYN 9
5182|0415 pup Sanssy sy w1 sapiya pazLojou-uoN 16611 W 21foidoy ¢
aded any vl g oun podsund ] paziaojo-uoN (16611 M IIYUIoYL P
soded ¢y wySuoys w sopfioig 20f Sutuuwyg vonpodsuva] [1661) [ OURA pUB VA S[IMO] CF
‘(poystgqndun) adpapmony Jo smjpys quam?y tpury Dy u jiodsupsy upqary '|ggeL] N nodieg 7
AQLYGOD ‘myoyq uvpjodosgaiy ut swagqosd Aiafos puv orffoa) "[oe61] W H @rboH I
15224n0§
AWN Ut popnput f
yisuenered ur papnpul 232 ‘ixey 2
sdug snq ur papnput “p
Apuo anoy yead Sutwrowr
ixey Juipnpur ‘g
asueny prder ssew Juipppour v
ot 569 661 901 ¢00% h J 69 661 901t " 8861 oMo,
I2)eal0)
0t §Te 048 0L 0001 " 3 A 048 sot b 8861 ofyor,
[enua)d
¢l S0¢ el 79 o001 99 - 6¥1L res ¥9 h 986l ofyoL
£l Ve 0's9 9¢ 07001 Ly - 292 09 9¢ B 861 BXESO
€l £y £'82 V'8 0001 L'y h 768 €8¢ V'8 - 861 ehoden uedef
ZL LT 80T g 0001 STl - z0l 807 €T Tyl 9861 3uoy Suoy  Buoy Buoy
wodur Yy
sounog 1xw)fin) 1y sngy (%) WIOL 4210 3phaly V7 S sng 115U [ VI A1D Aaquno’y

(Ponuu02y T 3 qe L Xauuy



RECENT WORLD BANK TECHNICAL PAPERS

No. 157

No.

. 158
.159

. 160

.161

. 162
. 163
. 164
. 165

. 166

. 167

168

. 169
. 170
171
172
173
174
.175

. 176

177
.178

. 179
. 180
.181
. 182
. 183
. 184
. 185
. 186
. 187
. 188
. 189

Critchley, Reij, and Seznec, Water Harvesting for Plant Production, vol. II: Case Studies
and Conclusions for Sub-Saharan Africa

Hay and Paul, Regulation and Taxation of Commercial Banks during the International Debt Crisis

Liese, Sachdeva, and Cochrane, Organizing and Managing Tropical Disease Control Programs:
Lessons of Success

Boner and Krueger, The Basics of Antitrust Policy: A Review of Ten Nations and the European
Communities

Riverson and Carapetis, Intermediate Means of Transport in Sub-Saharan Africa: Its Potential
for Improving Rural Travel and Transport

Replogle, Non-Motorized Vehicles in Asian Cities
Shilling, editor, Beyond Syndicated Loans: Sources of Credit for Developing Countries
Schwartz and Kampen, Agricultural Extension in East Africa -

Kellaghan and Greaney, Using Examinations to Improve Education: A Study in Fourteen African
Countries -

Ahmad and Kutcher, [rrigation Planning with Environmental Considerations: A Case Study
of Pakistan’s Indus Basin

Liese, Sachdeva, and Cochrane, Organizing and Managing Tropical Disease Control Programs:
Case Studies

Barlow, McNelis, and Derrick, Solar Pumping: An Introduction and Update on the Technology,
Performance, Costs and Economics

Westoff, Age at Marringe, Age at First Birth, and Fertility in Africa

Sung and Troia, Developments in Debt Conversion Programs and Conversion Activities
Brown and Nooter, Successful Small-Scale Irrigation in the Sahel

Thomas and Shaw, Issues in the Development of Multigrade Schools

Byrnes, Water Users Association in World Bank-Assisted Irrigation Projects in Pakistan
Constant and Sheldrick, World Nitrogen Survey

Le Moigne and others, editors, Country Experiences with Water Resources Management: Economiic,
Institutional, Technological and Environmental Issues

The World Bank/FAO/UNIDO/Industry Fertilizer Working Group, World and Regional Supply
and Demand Balances for Nitrogen, Phosphate, and Potash, 1990/91-1996/97

Adams, The World Bank’s Treatment of Employment and Labor Market Issues

Le Moigne, Barghouti, and Garbus, editors, Developing and Improving Irrigation and Drainage
Systems: Selected Papers from World Bank Seminars

Speirs and Olsen, Indigenous Integrated Farming Systems in the Sahel

Barghouti, Garbus, and Umali, editors, Trends in Agricultural Diversification: Regional Perspectives
Mining Unit, Industry and Energy Division, Strategy for African Mining

Land Resources Unit, Asia Technical Department, Strategy for Forest Sector Development in Asia
Nijera, Liese, and Hammer, Malaria: New Patterns and Perspectives

Crosson and Anderson, Resources and Global Food Prospects:  Supply and Demand for Cereals to 2030
Frederiksen, Drought Planning and Water Efficiency Implications in Water Resources Management
Guislain, Divestiture of State Enterprises: An Overview of the Legal Framework

De Geyndt, Zhao, and Liu, From Barefoot Doctor to Village Doctor in Rural China

Silverman, Public Sector Decentralization: Economic Policy and Sector Investment Programs

grederick, Balancing Water Demands with Supplies: The Role of Management in a World of Increasing
carcity -

(List continues on the inside back cover)



RECENT WORLD BANK TECHNICAL PAPERS (continued)

No. 190
No. 191
No. 192
No. 193
No. 194
No. 195
No. 196
No. 197
No. 198

No. 199

No. 200

No. 201
No. 202
No. 203
No. 204

No. 205
No. 206

No. 207
No. 208
No. 209
No. 210
No, 211
No. 212
No. 213
No. 214

No. 215
No. 216

No. 217

No. 218

No. 219

No. 220
No. 221

No. 222
No. 223

I~

Macklin, Agr[cultural Extension in India

Frederiksen, Water Resources Institutions: Some Principles and Practices

McMillan, Painter, and Scudder, Settlement and Development in the River Blindness Control Zone
Braatz, Conserving Biological Diversity: A Strategy for Protected Areas in the Asia-Pacific Region
Saint, Universities in Africa: Strategies for Stabilization and Revitalization

Ochs and Bishay, Drainage Guidelines
Mabogunje, Perspective on Urban Land and Land Management Policies in Sub-Saharan Africa
Zymelman, editor, Assessing Engineering Education in Sub-Saharan Africa

Teerink and Nakashima, Water Allocation, Rights, and Pricing: Examples from Japan and the United
States

Hussi, Murphy, Lindberg, and Brenneman, The Development of Cooperatives and Other Rural
Organizations: The Role of the World Bank

McMillan, Nana, and Savadogo, Settlement and Development in the River Blindness Control Zone:
Case Study Burkina Faso

Van Tuijl, Improving Water Use in Agriculture: Experiences in the Middle East and North Africa
Vergara, The Matertals Revolution: What Does It Mean for Developing Asia?
Cleaver, A Strategy to Develop Agriculture in Sub-Saharan Africa and a Focus for the World Bank

Barghouti, Cromwell, and Pritchard, editors, Agricultural Technologies for Market-Led Development
Opportunities in the 1990s

Xie, Kiiffner, and Le Moigne, Using Water Efficiently: Technological Options

The World Bank/FAQO/UNIDO/Industry Fertilizer Working Group, World and Regional Supply
and Demand Balances for Nitrogen, Phosphate, and Potash, 1991/92--1997/98

Narayan, Participatory Evaluation: Tools for Managing Change in Water and Sanitation

Bindlish and Evenson, Evaluation of the Performance of T&V Extension in Kenya

Keith, Property Tax: A Practical Manual for Anglophone Africa

Bradley and McNamara, editors, Living with Trees: Policies for Forestry Management in Zimbabwe
Wiebers, Integrated Pest Management and Pesticide Regulation in Developing Asia

Frederiksen, Berkoff, and Barber, Water Resources Management in Asia, Volume I: Main Report
Srivastava and Jaffee, Best Practices for Moving Seed Technology: New Approaches to Doing Business

Bonfiglioli, Agro-pastoralism in Chad as a Strategy for Survival: An Essay on the Relationship between
Anthropology and Statistics

Umali, Irrigation-Induced Salinity: A Growing Problem for Development and the Environment

Carr, Improving Cash Crops in Africa: Factors Influencing the Productivity of Cotton, Coffee, and Tea
Grown by Smallholders *

Antholt, GettingReady for the Twenty-First Century: Technical Change and Institutional Modernization in
Agriculture

Mohan, editor, Bibliography of Publications: Technical Department, Africa Region, July 1987 to
December 1992

Cercone, Alcohol-Related Problems as an Obstacle to the Development of Human Capital: Issues and
Policy Options

Kingsley, Managing Urban Environmental Quality in Asia

Srivastava, Tamboli, English, Lal, and Stewart, Conserving Soil Moisture and Fertility in the Warm
Seasonally Dry Tropics

Selvaratnam, Innovations in Higher Education: Singapore at the Competitive Edge

Piotrow, Treiman, Rimon, Yun, and Lozare, Strategics for Family Planning Promotion



Distributors of World Bank Publications

ARCENTINA

Carfos Hirsch, SRL

Calesix Guernex

Fionda 165, {1k Floor-Tfe. 453/465
1355 Suenos Alres

AUSTRALIA, PAPUA NEW GUINEA,
F1JI, SOLOMON [SLANDS,
VANUATU, AND WESTERN SAMOA
DA Information Services

633 Whitehorse Road

Mikham 3132

Vitora

AUSTRIA
Ceroid and Co.
Graben 31
A-1011 Wien

BANGLADESH |

Micro Industries Bevelopment
Assistance Society MIDAS)

House 5, Road 16

Dhanmondi R/ Area

Ohaxa 1209

Bramek offiess.

Pine View, 1st Floor

100 Agrabad Commercial Area
Cuttagong 4100

BELGIUM
Jear De Lannoy
Av. du Roi 202
1055 Srussels

CANADA

Le Diffuseur

151 A Boul. de Mortagne
Bouchkerville, Québec
JAB3ES

Remouf Publishing Co.
1294 Algoma Road
Crtawa, Ontario
KiB3Ws8

CHILE

Eyvertec ICT S.AL

Av. Santa Maria 600
ificio ONTEC, Of. 201

Sandago

CHINA

Chira Finandal & Economic
Pudiishing House

8, D4 Fo 5i Dong Jie

Beijing

COLOMBIA
[nicenjace Ltda.
Apariado Aereo 34270

Bogota D.E.

COTE D’TVOIRE

Cente d'Edition et de Diffusion
Aixicaines (CEDA)

04B.P. 341

Abidjan 04 Plateau

CYPRUS

Center of Applied Resaarch
Cyprus College

6, Diogenes Street, Engoend
P.O. Box 2006

Nicosia

DENMARK
SamfundsLitteratur
Rosenoerns Allé 11
DK-1970 Frederiksberg C

DOMINICAN REPUBLIC

Editora Taller, C. por A
Restauracidn e Isabel la Catélica 309
Aparadode Correos 2190 Z-1

Santo Domingo

ECYPT, ARAB REPUBLIC OF

Al Ahram

Al Gaiaa Street -
Cairo

The Middle East Observer
41, Sherif Street
Cairo

FINLAND

Akateeminen Kirfakauppa
P.O. Box 128

$F00101 Heisinki 10

FRANCE

World Bank Publications
66, avenued’léna

75116 Paris

GERMANY
UNO-Verlag
Poppelsdorter Allee 35
D-5300 Bonn 1

HONG KONG, MACAD
Asia 2000 Lid.

4648 Wyndham Street
Winning Centre

2nd Floor

Central Hong Kong

HUNGARY

Foundation for Market Economy
Dombovari Ut17-19

H-1117 Budapest

INDIA

Allied Publishers Private Ltd.
751 Mount Road

Madras - 600 002

Branch offices:

15 JN. Heredia Marg
Bailard Estate
Bombay - 400 038

13/14 Asaf Ali Road
New Delhi- 110 002

17 Chittaranjan Avenue
Calcutta - 700 (72

Jayadeva Hostel Building
Sth Main Road, Gandhinagar
Bangalore - 560 009

3-3-1129 Kachiguda
Cross Road
Hyderabad - 500 027

Prarthana Flats, 2nd Floor
Near Thakore Baug, Navrangpura
Ahmedabad - 380 009

Patizla House
16-A Ashok Marg
Lucknow - 226 001

Central Bazaar Road
60 Bajaj Nagar
Nagpur 440010

INDONESIA

Pt Indira Limited
Jalan Borobudur 20
P.O. Box 181
Jakarta 10320

IRAN

Kowkab Publishers
P.O. Box 19573511
Tehran

IRELAND

Government Supplies Agency
45 Harcourt Road

Dublin 2

ISRA§J.

Yozmot Litarature Ltd.
P.O. Box 54055

Tel Aviv 61560

ITALY

Licosa Commissionaria Sansoni SPA
Vi Duca 03 Caladbria, 1/1

Casella Pesmie 352

30128 Firenze

JAPAN
Eastern Book Service
Hongo Chome, Bunkyo-ku 113

Tokyo

KENYA

Alrica Book Service (EA.) Ud.
Quaran House, Mangano Street
P.O. Box 43255

Nairogi

KOREA, REPUBLIC OF

Pan Korea Book Corporation
P.O. Box 101, Kwangwhamun
Seoul

Korean Stock Book Centre
P.O. Box 4

Yeoeido

Seoul

MALAYSIA

University of Malaya Cooperative
Bookshop, Limited

P.O. Box 1127, Jalan Pantai Baru

59700 Kuaia Lumpur

MEXICO

INFOTEC

Aparado Posial 22-860
14060 Tlaipan, Mexico DF,

NETHERLANDS

D= Lindebocom/InCr-Publikaties
P.O, Box 22

7480 AE Haaksbergen

NEW ZEALAND
EBSCONZ Ld.
Private Mail Bag 99914
New Market
Auckland

NIGERIA

University Press Limited
Three Crownas Building fericho
Private Mail Bag 5093

fbadan

NORWAY

Narvesen [nformation Center
Book Department

P.O. Box 6125 Etterstad
N-0602 Oslo 6

PAKISTAN

Mirza Book cy

&3, Shahrah=-Quaid-e-Azam
P.O. Box No. 729

Lahore 54000

PERU

Editorial Desarrollo SA
Apartado 3824

Limal

PHILIPPINES
Internatonal Book Center
Suite 1703, Cityland 10
Condominium Tower 1
Ayala Avenue, H.V. dela
Costa Extension
Makati, Metro Manila

POLAND

{nternational Publishing Service
UL Mekna 31/37

00677 Warzawa

For subscription orders:
1PS Journals

U, Okrezra 3

02-916 Warszawa

PORTUCAL
Livraria Portugal
Rua Do Carmo 70-74
1203 Uisbon

SAUDI ARABIA, QATAR
Janr Book Store

P.0. Box 3196

Riyadh 11471

SINCAPORE, TAIWAN,
MYANMARBRUNE]
Gower Asia Padfic Pte Lid.
Golden Wheel Building

4}, Kailang Pudding, #0403
Singapore 1334

SOUTH AFRICA, BOTSWANA

For single bitles:

Oxford University Press
Southern Africa

P.O. Box 1141

Cape Town 8000

For subscription orsders:
International Subacription Service
P.O. Box 41055

Craighall

Johannesburg 2024

SPAIN

Mundi-Prensa Librog, SA.
Castello 37

28001 Madrid

Librerfa Internacional AEDOS
Consel} de Cent, 391
08009 Barcelona

SRILANKA AND THE MALDIVES
Lake House Bookshop
P.O. Box 244
100, Sir Chitampalam A.
Gardiner Mawatha
Colombo 2

SWEDEN

For single tilles:

Fritzes Fackboksfor,
Regeringzgatan 12, Box 16356
5163 77 Stockholm

For subscription arders:
Wennergren-Williams AB
P. O. Box 1305

$-171 25 Solna

SWITZERLAND
For single titles:
Librairie Payot
Case postale 3212
CH 1002 Lausanne

For subseription ovders:
Librairie Payot

Service des Aboninements
Case postale 3312

CH 1002 Lausanne

THAILAND

Central Oepartment Store
306 Silom Road

Bangkok

TRINIDAD & TOBAGO, ANTIGUA
BARBUDA, BARBADOS,
DOMINICA, GRENADA, GUYANA,
JAMAICA, MONTSERRAT, ST.
KITTS & NEVIS, ST. LUCIA,

ST. VINCENT & GRENADINES
Systematics Studies Unit

#9 Wats Street

Curepe

Trinidad, Weat Indies

UNITED KINGDOM
Microinfo Ltd.,

P.O. Box 3

Alton, Hampshire GU34 2PC
England



The World Bank

Headquﬁriers European Office
1818 H Street, N.W. 66, avenue d’Iéna
Washington, D.C. 20433, U.S.A. 75116 Paris, France
Telephone: (202) 477-1234 Telephone: (1) 40.69.30.00
Facsimile: (202) 477-6391 Facsimile: (1) 40.69.30.66
Telex: wur 64145 WORLDBANK Telex: 640651

RCA 248423 WORLDBK
Cable Address: INTBAFRAD

WASHINGTONDC

-

Cover design by Peter Midgley\and Mike Rollins

Tokyo Office

Kokusai Building

1-1 Marunouchi 3-chome
Chiyoda-ku, Tokyo 100, Japan

Telephone: (3) 3214-5001
Facsimile: (3) 3214-3657
Telex: 26838

ISBN 0-8213-2624-4






