KT &5

1 i)

SUSTAINABLE TRANSPORTATION

T ALk

S AREL A F kg

Wuhan University of Technology Press



PERRXBERELT Y R HM

Sustainable Transportation

THELXRNTELS

xF & Aa#H
HEm F£4

N X 2Lk F it
&



BmEE N

XHEETEANARIXTHABE RRTEARESHTHERROBRR. £H#2 8 H B
BURERBRLEZROTRAE, MBI HHTHFERRAIERS.GRURTETRELRIENA
RAEKRNMBT - THERBRLEZHNARRRREBERORRAFNNR: RESHNRRAR M
HRBRE:NEEHSSSETREARCEZHHRE: AXRENE FTEELIRELARHER;
o [V 9k R R 20 4 W .

ABMENHEERLEIRE Y XEASHRANSERLCUFBREHM AR BT RFHEEZE
HASEEBREM LN EEHEERIT . XEIBALARKNSE HHE.

B ZER % B (CIP) 3 i

Al 3 4L R R R B/ A ER. — R RIDUE T K% AR, 2009. 6
ISBN 978-7-5629-2915-4

[.@ O.@- [0.35GEEHL-THERR-FR-FE N.F512.3

o E A AR B 18 CIP BB % - (2009) 55 082830 5

HRR 24T RINE TR WA GRIUA Bt I X B MRk 122 5 HREL W5 :430070)
http://www. techbook. com.cn M TE 4K

2 W & SHFENE

BRI & RULAEMIR

:787X1092 1/16

:12.5

:320 F=¢

:20094E 6 A LIR

12009 4F 6 H 55 1 (KEDRY

:1—2000 fi}

:24.00 JG

FURGA 35, 407 S T . £ BT B T 45 ED 3 AR () O () M R R AT AR

AW ER B TE . (027087397097 87394412

E-mail: wutpbailh@163. com  bailh99@ gmail. com

HEao&EH43H
SN N %R M



T

]

BT A4 EEREARB S0 K 54 S5 2 BT RBE D R 2SREBF R G
HEEBREFTENEN, THELBA BN R B+ ER, Rt R Y %5 E R RILR
MEPEBEE. CEHSRERSR . MTHERREALEEE N, BMHS~E
FR % 54 500 38 A [ A, T 5 4 K R 1 B0 T S W R BUR B R R MR O b R B
AERATHAB SRR EERA S U HENEE REXS VB REHFTREN.
REEHHFEREEERAARARE BB THERBOEAA T, TBSHTH
SRBREAF FEAMHLLTHELRNLR XEAEHTREEBNEREE, BHLE
ERUHERRORMAEES. ARSHTAMTHERBOERARER, ABEA
SHT A B BRESE 0K B, Xt TT #4548 R R A0 8 W B ST R TT 4548 R R A 2 T 908
AH5% T EHNS KBS IR B, SR KB SR 35858 TR R &
HHEETHERBROER. 2544 8 &, BETHERBLESHNTRAL, LHKE
WHTHEEBIES EAURTETHERBTEN IR KRN BT . THELBRX
EERONERE B AR ERNEREE AR RESH N R BRBANR, RESH
SEs KI5 Yy 3G K B AT W A0 AR A SRS RS s B B A S R R P E A
Fe ok R 30 I |
ABAENBERELETIRS L ESHAR SEEE AR S TR
% kA B A A B0 A SE R B IR B0, B AT BB E AT AE TR AR S
% H4E.
ABERNBTREAUBERARTEE K K EFEERUZAEL 4 I AE
W, RNET AP ER . TEREM FRALAEHNE. THKEXSNT HE T,
AT HRAE. EHES 1 B, PEES 2% AP . A%NEE45 %, TS 6.8
VKB T E, BEFSETLHMURM T, EEBMAELRS, BB TANET
2 385 4 e B B A6 T T 48 302 30 TR R 4 4R UL B4 DA S 303 2 B 32 7 B BUR
HE, RN TAEHSAAMRINET KM AT T AH X, El— 3 RR R
.
BT SEKTAR, S STERIR L 02 B E 4R, 45 RS PR — BB LRI R
JCREERHERERL.

# &
2008 # 1 A



CONTENTS

1 Introduction to Sustainable Transportation «::«.--:---

— e e e e
[=2 51 B S VL B < R

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3
4.4

Background of Sustainable Transportation 6o s nesstone ansves 80e s ss ses tus nessaenonons s

Introduction to Transportation Modes
Sustainability and Sustainable Transportation
Notions of Sustainable Transportation

Main Challenges of Sustainable Transportation

Summary

Trends and Outlook in Rail Transportation

Introduction -

Environmental Sustainability of Rail Transportation -+

Rail 4+ Property Development
The Application and Trends of Rail Transportation

Summary

Trends and Outlook in Motor Vehicle Transportation

Introduction =--------
Key Influences on Past and Recent U. S. Trends
Long-term U. S. Outlook

Motor Vehicle Trends Wo:ldwide e e 208 800 T RN Pee st ERs ePsens KEs BN ROM AR RERRRSORR SRS
N CYD)

Summary

Air Pollution and Motor Vehicle Transportation

Air Pollutants and Health @SN PRE SRS PEENIN SIS ERG PN ERI POR RS SR RREI IR NRE OSSR YE

Air Pollutions and Motor Vehicles
Government Policy

Automobile Emissions Standards

5§ Sustainable Automobile Fuels

5.1
5.2
5.3
5.4

Automobile Fuel Impacts on the Environment

Fuel Crisis «++*»+»

Alternative Fuels for Automobile cereerrriecaniiiiaiiiiieiiiiiiiien.

Application of Alternative Fuels

- (D

09

- (2
- (6)
¢
)
- (1D

- (1D

- AD
- (18)
- (26)
- (29)
- (32)

- (35

- (39)
- (36)
- (48)

(52

- (62

- (62)
- (63)
- (69
- (72)

- (87

- 87
- (88)
< 9D
- (95)



5.5 Automotive Fuel Quality

Public Tmsport Priority S T T L R TP TTRY Y T

6.1 Introduction
6.2 Strategy Objectives and Measures
6.3 Effects of Public Transport Priority

6.4 Public Transport Priority in China secesersrcrsarenssneienctacntcennierenanacercnnnes
Bus Rapid Transit Development in Ching =cceeseessiniontanintasonscarentonissisnnionnenss

7.1 The Definition of BRT «erereeessreercusismianeuninieaumnonsiaecone e

7.2 Background of the Development of BRT in China

7. 3 Objectives of BRT Design et s et esssac 0sE taaat SO eI LRSS A0S Bae ses bt aseRss TR ansanS

7.4 Status Quo of BRT in China

7.5 BRT Outlook ++vrereseresaseretnstrssniaistsissssoranssesansssstienasssstosasesensas sunene

Strategies for China’s Sustainable Transportation

8.1 Introduction
8.2 Strategy Objectives and Strategy Measures

8.3 Policy Recommendations

veresneneene (96)

(109)

- (109)
- 1D
- (118
(120

133)

- (133
- (1348
(138>
- (140)
(147)

- (162)

- (162)
- (174)
e (178)



.2 . Sustainable Transportation

people and goods can have significant environmental consequences, which can in turn have
social and economic repercussions. Sustainable transportation calls for ensuring that the
environment is considered along with economic and social considerations in transportation
decision-making.

In recent years, efforts have been made to identify, understand, and control many of
the economic, environmental and social effects of the transportation system in many coun-
tries. Some, such as emissions of lead and carbon monoxide from motor vehicles and leak-
age of ozone-destroying compounds from vehicle air-conditioning systems, have been re-
duced significantly. In other cases, steps have been taken to lessen or contain environmen-
tal influences, for example by controlling sedimentation and contamination of streams near
road construction sites and adopting protective measures to reduce the loss of endangered
species living near transport corridors. The treatment of environmental disturbances,
however, has often been inconsistent and haphazard and some have gone virtually unno-

ticed and untreated for years.

1.2 Introduction to Transportation Modes

The field of transport has several aspects: loosely they can be divided into a triad of
infrastructure, vehicles, and operations. Infrastructure includes the transport networks
(roads, railways, airways, waterways, canals, pipelines, etc.) that are used, as well as
the nodes or terminals (such as airports, railway stations, bus stations and seaports). The
vehicles generally ride on the networks, such as automobiles, bicycles, buses, trains, and
aircrafts. The operations deal with the way the vehicles are operated on the network and
the proccdures set for this purpose including the legal environment (Laws, Codes, Regula-
tions, etc. ) Policies, such as how to finance the system (for example, the use of tolls or
gasoline taxes) may be considered part of the operations.

Broadly speaking, the design of networks are the domain of civil engineering and
urban planning, the design of vehicles of mechanical engineering and specialized sub-
fields such as nautical engineering and aerospace engineering, and the operations are u-
sually specialized, though might appropriately belong to operations research or sys-
tems engineering.

Modes are combinations of networks, vehicles, and operations, and composed of road

transport, rail transport, water transport , air transport and pipeline transport.

1.2.1 Road Transport Mode

Road transport is the transport of passengers and goods from one place to another .
with the vehicles along roads. It has higher transport cost in contrast with rail and water

transport modes. Road infrastructures are large consumers of space with the lowest level
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of physical constraints among transport modes. However, physiographical constraints are
significant in road construction with substantial additional costs to overcome features such
as rivers or rugged terrain. Road transport has an average operational flexibility as vehicles
can serve several purposes but are rarely able to move outside roads. Road transport sys-
tems have high maintenance costs, both for the vehicles and infrastructures. Yet, with
containerization, road transport has become a crucial link in freight distribution.

Road transport, however, possesses significant advantages over other modes:

The capital cost of vehicles is relatively small. This produces several key characteris-
tics of road transport. Low vehicle costs make it comparatively easy for new users to gain
entry, which helps ensure that the trucking industry, for example, is highly competitive.
Low capital costs also ensure that innovations and new technologies can diffuse quickly
through the industry.

Another advantage of road transport is the high relative speed of vehicles, the major
constraint being government-imposed speed limits,

One of its most important attributes is the flexibility of route choice, once a network
of roads is provided. Road transport has the unique opportunity of providing door-to-door
service for both passengers and freight.

These multiple advantages have made cars and trucks the modes of choice for a great
number of trip purposes, and have led to the market dominance of cars and trucks for

short distance trips.
1.2.2 Rail Transport Mode

Rail transport is the transport of passengers and goods from one place io anothe
long railways or railroads.

Rail transport is typically used for long-distance shipping. Less expensive than air
transport, it offers about the same delivery speed as trucks over long distances and exceeds
transport speeds via marine waterways. In fact, deregulation and the introduction of
freight cars with larger carrying capacities has enabled rail carriers to make inroads in sev-
eral areas previously dominated by motor carriers, But access to .the network remains a
problem for many businesses.

Rail transport, like roads, has an important relationship with space, since it is the
transport mode the most constrained by the physiography. These constraints are mainly
technical and involve issues such as:

Space consumption. Rail transport has a low level of space consumption along lines,
but its terminals are important consumers of space, especially in urban areas. This increa-
ses operation costs substantially.

Gradient and turns. Rail transport can support a gradient of up to 4% (e.g. 40 me-

ters per kilometer), but freight trains rarely tolerate more than 1%. This implies that an
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operational freight rail line requires 50 kilometers to climb 500 meters. For turns, the
minimal curvature radius is 100 meters, but radiuses of 1 km for a speed of 150 km/hr and
4 km for a speed of 300 km/hr are needed.

Vehicles. Rail transport is very flexiblg in terms of vehicles and there is a wide variety
of them filling different purposes. The locomotion technology ranges from steam, to diesel
and electric. The recent trend has been a specialization of freight wagons, sucl"l. as hopper
wagons (grain, potash and fertilizers), triple hopper wagons (sand, gravel, sulfur and
coal), flat wagons (wood, agricultural equipment, manufactured goods, and containers) ,
tanker wagons (petrochemical products), box wagons (livestock, paper, and manufac-
tured goods), car wagons and passengers wagons.

Gauge. The standard gauge of 1. 435 meters has been adopted in many parts of the
world. But other gauges have been adopted in other areas. This makes integration of rail
services very difficult, since both freight and passengers are required to change from one
railway system to the other. As attempts are being made to extend rail services across con-
tinents and regions, this is an important obstacle. The potential of the Eurasian land
bridge is limited in part by these gauge differences.

Other factors that inhibit the movement of trains between different countries include
signaling and electrification standards. These are particular problems for the European U-
nion where the lack of “interoperability” of the rail systems between the member states is
a factor limiting the wider use of the rail mode.

The emergence of high-speed rail networks and increasing rail speed had significant
impacts on passengers transport. For instance, China high-speed railway from Beijing to
Tianjin has an operational speed of about 300 km/h, it takes only half an hour. High-
speed passenger trains requirc special lines, but can also use the existing lines at a lower
speed. In many cases it permitted a separation between rail passenger traffic rolling at high
speed and freight traffic using the conventional rail network. The efficiency of both the
passengers and freight rail network is thus improved significantly. Since high-speed trains
require some time to accelerate and decelerate, the average distance between stations has
increased significantly, by—passingr several centers of less importance. Over average dis-

tances, they have proved to be able to compete effectively with air transport,

1.2.3 Water Transport Mode

Water transport is the least expensive and slowest mode of freight transport. It is
generally used to transport heavy, large quantity and low-value products over long dis-
tances when speed is not an issue. It includes maritime transport and short sea shipping.
The main advantage of water transport is that it can move products all over the world. But
they have worse accessibility, because they are necessarily limited to coastal area or major

inland waterways-piggybacking is possible using either trucks or rail cars.
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Maritime transport. Because of large transport volume and low cost, maritime trans-
port is the most effective mode to move large quantities of cargo over long distances. Their
typical cargoes include container, oil products, ore and so on. In China, more than 90 per-
cent international trade is carried out by maritime transport. More than any other mode,
maritime transport is linked to heavy industries, such as steel and petrochemical facilities.

Short sea shipping refers to the movement of freight along coasts and inland water-
ways. Short sea shipping includes the movements of wet and dry bulk cargoes, containers
and passengers around the coast and the term is also often used to include inland barges.
Typical cargoes include grain, fertilizers, steel, coal, salt, stone, scrap and minerals (all
in bulk), oil products (such as diesel oil, kerosene, aviation spirit-all in bulk), containers
and passengers (yes, even ferries are technically short sea ships).

In contrast with other transport modes, short sea shipping is considered as an energy
saving mode, and developed largely in many countries. In Europe, short sea shipping is at
the forefront of the European Union’s transport policy. It currently accounts for roughly
40% of all freight moved in Europe. In the US, short sea shipping has yet to be utilized to
the extent it is in Europe, but there is some development in the area. New York’s Port In-
land Distribution Network (PIDN).

The main advantages promoted for short sea shipping are alleviation of congestion,
decrease of air pollution, and overall cost savings to the shipper and a government. Ship-
ping goods by ship (one 4000 dwt vessel is equivalent to between 100 and 200 trucks) is far
more efficient and cost-effective than road transport (though the goods, if bound inland,

then have to deliver by truck) and is much less prone to theft and damage.

1.2.4 Air Transport Mode

Air transport is the movement of passengers and cargo by aircraft such as airplanes
and helicopters. It has become the primary means of common-carrier traveling.

Air transport offers the advantage of speed and can be used for long-distance trans-
port. However, air is also the most expensive means of transport, so it is generally used
only for smaller items of relatively high value—such as electronic equipment—and items
for which the speed of arrival is important—such as perishable goods. Another disadvan-
tage associated with air transport is its lack of accessibility; since a plane cannot ordinarily
be pulled up to a loading dock, it is necessary to bring products to and from the airport by
truck.

According to “Transport and Distribution”, air cargo remains a comparatively small
segment of total freight transport volume when measured by tonnage. But with the in-
crease of manufacturers adopting “just in time” delivery systems, as well as the increasing
number of high-tech industries adopting the “build-to-order” strategy, accessing to air

transport is expected to become increasingly important.
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1.2.5 Pipeline Transport Mode

Pipelines are almost everywhere designed for a specific purpose only, to carry one
commodity from a location to another, such as oil and gas, they can also be used to deliver
certain products (chemicals, slurry coal, etc, ).

Pipelines are an extremely important and extensive mode of land transport, although
very rarely appreciated or recognized by the general public, mainly because they are buried
underground (or under the sea as in the case of gas pipelines from North Africa to Eu-
rope). In the US, for example, there are 409,000 miles of pipelines that carry 17% of all-
ton/miles of freight.

Pipeline routes tend to link isolated areas of production with major centers of refining
and manufacture in the case of oil, or major populated areas, as in the case of natural gas.

Pipeline operating costs are very low, pipelines represent a very important mode for
the transport of liquid and gaseous products. One major disadvantage of pipelines is the in-
herent inflexibility of the mode. Once built (usually at great expense), expansion of de-
mand is not easily adjusted to. There are specific limits to the carrying capacity. Converse-
ly a lessening of supply or demand will produce a lowering of revenues that may affect the
viability of the system. A further limit arises out of geographical shifts in production or
consumption, in which a pipeline having been built from a location to another may not be

able to easily adjust to changes.

1.3 Sustainability and Sustainable Transportation

1.3.1 Definition of Sustainability

The terms “sustainable development” and “sustainability” have come to encompass a
wide variety of environmental, economic, and social concerns (Figure 1. 1). The phrases
“sustainable societies” and “sustainable development” had their origin in the mid-1970s,
when concern over the environment and an expanding world population began to grow in
many industrialized nations (Hitchcock 1991). An often-cited definition of sustainable de-
velopment is the following, adopted in 1987 by the United Nations World Commission on
Environment and Development (WCED) (Bundled Commission) (WCED 1987, 43): “A
sustainable condition for this planet is one in which there is stability for both social and
physical systems, achieved through meeting the needs of the present without compromi-

sing the ability of future generations to meet their own needs. ”
1.3.2 Sustainability and Sustainable Transpyrtation

The antecedents to contemporary concerns over sustainable development extend back
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Environmental Economic
economic,and social i
policy outcomes for all
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simultaneously

(not sequentially

or independently)

Poverty Biodiversity/Resilience’
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Intergenerational equity
Population participation

Social Environmental

Figure 1.1 Three Dimensions of Sustainable Development

more than 200 years to the theories of Thomas R. Malthus and more recently to concerns
raised in the 1960s over “limits to growth” (see Reading Materials). Although the earlier
concerns focused mainly on the overuse and depletion of tangible resources and materials
such as agricultural land, fuel, and minerals, much of the current debate over sustainable
development centers on the mistreatment of more ubiquitous but intangible natural re-
sources, such as global climates, the protective ozone shield, and the life support provided
by well-functioning ecosystems and a diversity of plants and animals. Often the benefits
provided by these resources transcend geographic and generational boundaries; hence their
misuse is difficult to regulate by either market mechanisms or government intervention.
Yet, if these irreplaceable resources are permanently degraded, the harm to future genera-
tions could be significant.

As notions of sustainable development have evolved and been applied in recent
years, they have become associated with a wide array of issues and public policy con-
cerns. Although these applications have often been related in their fundamental em-
phasis on ensuring a habitable planet, some have focused more on ecological and natu-
ral resource needs for achieving this goal, whereas others have stressed the social and
economic dimensions of this goal. In the transportation field, a number of confer-
ences, papers, and reports have addressed these issues as part of broad conceptions of

“ sustainable communities”, and “sustainable cities”

“sustainable transportation”,
(Replogle 1991; Roseland 1992; Whitelegg 1993 ; OECD 1995; Sperling and Sha-
heen 1995; World Bank 1996; President’s Council on Sustainable Development
1996a, 1996b). Numerous subject matters have been covered in these activities,
such as the role of transportation in ensuring future availability of petroleum and other
energy supplies, curbing urban air pollution and traffic congestion, providing access to
jobs and services for the low-income and elderly population, and creating more inviting

and prosperous central cities,
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1.3.3 Transportation—A Strategic Key to Development

Transportation is central to development—without physical access to jobs, health,
education and other amenities, quality of life suffers; without physical access to resources
and markets, growth stagnates and poverty reduction cannot be sustained. However, in-
appropriately designed transport strategies and programs can result in networks and serv-
ices that aggravate the conditions of the poor, harm the environment, ignore the changing
needs of users and exceed the capacity of public finances,

Studies by the World Bank (1996) show that transport generates growth by facilitating
trade, both nationally and internationally, and by increasing access to health and education facili-
ties as well as local and national amenities. At the macroeconomic level, cross-country studies
have confirmed that investment in transport raises growth by increasing the social return to pri-
vate investment without“crowding out” other productive investment’ and that inadequate trans-
port infrastructure is an important constraint on aggregate agricultural productivity. At the mi-
croeconomic level, transport improvements directly lower agricultural input prices and hence pro-
duction costs, increase access to markets and hence diversification of outputs, and indirectly facili-
tate the development of the non-agricultural rural economy. In urban areas, the quality of trans-
portation infrastructure and public transport service affects the location decisions made by firms and
individuals, the scale and form of urban agglomerations, the efficiency of the labor market and the
costs at which labor is obtained. At the project level, OED reports show the performance of the
Bank’s lending in the transport sector is above average, both at appraisal and at completion.

1.4 Notions of Sustainable Transportation

A sustainable transportation system is one that is safe, efficient and environmentally
friendly. Sustainable transportation is about integrating economic, social and environmen-
tal considerations into decisions affecting transportation activity. Economically, we need a -
transportation system that is efficient and competitive. Socially, our transportation system
must be safe and accessible. In addition, we need a transportation system that respects the
natural environment. It is not always easy to balance these three considerations—some-
times there are trade-offs but there are also win-win-win opportunities.

According to the report Sustainable Transport . Priorities for Policy Reform (World
Bank, 1996), the definition of sustainable transportation consists of three dimensions, e-

conomic, environmental, and social sustainability.
1.4.1 Economic and Financial Sustainability

The primary economic and financial sustainability is to make transport more cost-ef-
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fective and continuously responsive to changing demands. The strategy to achieve this in-
volves creating competition in those parts of the sector where a commercial market can op-
erate without significant adverse spillover and distributional consequences, and enhancing
user participation in those parts where it cannot. Competition must be facilitated by regu-
latory reform to enable private firms to enter and exit from the market freely. Where social
or environmental consequences are important, as for infrastructure with significant econo-
mies of scale, competition “for the market” through tendered franchises may be more ap-
propriate than free competition “in the market”. The commercialization of remaining pub-
lic sector firms can also contribute significantly to economic and financial sustainability. In
all these cases, markets will not work properly unless users are charged the full cost to so-

ciety of their use of transport infrastructure.
1.4.2 Environmental Sustainability

Transport has significant effects on the environment that should be explicitly ad-
dressed in project and program design. Reducing life and health-threatening effects should
be the highest priority. Making better use of readily available and cost-effective technology
is necessary, but not in itself sufficient. More strategic action is also required in the form
of better directed land-use planning and stricter demand management including the use of
pollution and congestion charges to correct the relative prices of private and public transport.

The objective is to ensure that environmental issues are addressed as an integral part
of transport strategy formulation and project design, and that actions are selected that

have a high ratio of benefit to cost or are cost-effective.
1.4.3 Social Sustainability

Transport strategies and programs can be designed to provide the poor with better
physical access to employment, education and health services. For the urban poor, ade-
quate public transport, including the services of the informal sector and non-motorized
transport is essential. For the rural poor, the provision and maintenance of rural access fa-
cilities can be improved by extending community participation in decision-making and pro-
ject implementation. Effective arrangements are also necessary to address occupational and
spatial dislocation and any distributionally unacceptable consequences of the further com-

mercialization of transport.

1.5 Main Challenges of Sustainable Transportation

1.5.1 Challenges to Economic and Financial Sustainability

Economic and financial sustainability, which involves making the best use of available
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resources and maintaining physical assets, is the basis on which environmental and social
sustainability can be founded. Excessive government intervention has undermined this bas-
ic economic sustainability by undermining incentives to efficiency and flexibility.

The first challenge to be faced in overcoming this is the creation and maintenance of a
competitive market based transport sector. This can be achieved either by liberalizing en-
try to transport can be subject to competition or by contracting out activities suitable for
private supply and through competition for concessions to finance, construct and operate.

The second challenge is the introduction of economically efficient charges in general
and for the use of road infrastructure in particular. Where direct charging is not applied,
as for roads in most countries, the level and structure of taxation, particularly fuel taxa-
tion, is critical. European levels of fuel taxation are a better benchmark than U. S, levels

when the full social costs of transport are taken into account.
1.5.2 Challenges to Environmental Sustainability

Transport assists income growth but can also reduce social welfare by creating local air,
noise and visual pollution, contributing to global warming, and acting as an instrument through
which natural habitat and biodiversity can be undermined. These adverse effects often go un-
checked because they are the unrecognized public side effects of private activity.

The first challenge is to understand the mechanisms through which environmental and
ecological impacts emerge, the values which society places on them, and the range of po-
tential remedial actions, so that manageable issues of high priority, such as road safety and
some air pollution problems (for example, lead from gasoline), can be addressed immediately.

The second challenge is to find ways of integrating the less critical but widely dispers-
ed environmental concerns within economic incentive structures. Direct congestion and
pollution charges are the preferred mechanism, but require further development. In their
absence, policies on public transport fares and on road user charges must be complementa-
ry, urban structure and transport planning must be integrated, and physical demand man-
agement must also be used to compensate for pricing deficiencies. The appraisal of rail and
non-motorized transport should involve a rigorous assessment of their potential environ-

mental advantage.
1.5.3 Challenges to Social Sustainability

The wealth increasing effect of transport should reduce poverty. But it does not al-
ways do so both because improvements may concentrate benefits on richer classes (particu-
larly where expanded provision for the private automobile is concerned) and because the
processes of transport improvement (for example, deregulation) may sometimes adversely

affect the poor.
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The first challenge is thus to design general transport policies focused on the poor,
This involves providing adequate transport for journeys to work, eliminating impediments
to non-motorized transport, mobilizing the potential of the informal sector, and elimina-
ting gender biases in transport planning and provision. Poor rural areas may best be helped
by emphasizing accessibility rather than high service quality in infrastructure provision,
and by enhancing local participation in supply and labor based infrastructure construction
and maintenance.

The second challenge is the mitigation of unwanted social effects of economic reforms
in the sector. This will involve managing problems created through spatial or occupational
dislocation through efficient and fair implementation of local programs of resettlement and

re-employment,

1.6 Summary

The definition of sustainable transportation consists of three dimensions, economic,
environmental, and social sustainability.

The primary economic and financial sustainability is to make transport more cost-ef-
fective and continuously responsive to changing demands. The economic sustainability is to
ensure that environmental issues are addressed as an integral part of transport strategy for-
mulation and project design, and that actions are selected that have a high ratio of benefit
to cost or are cost-effective. Transport strategies and programs can be designed to provide
the poor with better physical access to employment, education and health services.

To realize transport sustainability, we have to overcome some challenges. To eco-
nomic and financial Sustainability, the first challenge to be faced in overcoming this is the
creation and maintenance of a competitive market based transport sector. The second chal-
lenge is the introduction of economically efficient charges in general and for the use of road
infrastructure in particular.

To environmental sustainability, the first challenge is to understand the mechanisms
through which environmental and ecological impacts emerge, the values which society
places on them, and the range of potential remedial actions, so that manageable issues of
high priority can be addressed immediately. The second challenge is to find ways of in-
tegrating the less critical but widely dispersed environmental concerns within economic in-
centive structures.

Whereas to social sustainability, the first challenge is to design general transport poli-
cies focused on the poor. The second challenge is the mitigation of unwanted social effects

of economic reforms in the sector.

New Words and Expressions

sustainability n. Al FFSE K &
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sustainable transportation
economic and financial sustainability
lead

carbon monoxide

ozone

sedimentation
contamination

tangible resource
cross-country
cost-effective

trade-off

restriction on entry
subcontractor
unregulated

cartelization
unremunerative

road franchising

toll road

maritime transport

inland waterway transport
non-motorized transport

congestion and pollution charges

Exercises
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1. Describe the background of endorsing the concept of sustainable development.

2. Explain the definition of sustainable transportation.

3. Describe the characteristics of the five transportation modes.

4. List the three dimensions of sustainable development,

5. What's the key issue in sustainable transportation?

6. List the main challenges of sustainable transportation.

Reading Material

Malthus, Limits to Growth, and Sustainable Development

The concern over sustainable development is not new, but has roots that extend back

at least to the eighteenth-century economist and philosopher Thomas R. Malthus. Theori-

zing that temporary improvements in human living standards would trigger population sur-



