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EXECUTIVE SUMMARY

The present publication provides a review of progress made in the transport sector
in the ESCAP region since 1996. Over this period, the development of roads, railways,
shipping, ports, inland waterways and the air transport sector has shown significant,
though uneven, progress in the ESCAP region.  While the financial crisis of 1997-1998
has to a degree eased the strains on transport infrastructure to meet rapidly rising demand,
the increasing scarcity of financial resources appears to have accelerated institutional
changes and changes in infrastructure financing. Data provided by member countries and
from other sources are available at <www.unescap.org/tctd/gt/reviewstats.xls> and related
policy-level material at <www.unescap.org/tctd/seoul2001/documents.htm>.

Introduction

In 1994, the theme for the fiftieth session of the Economic and Social Commission
for Asia and the Pacific (ESCAP) was infrastructure development as key to economic growth
and regional economic cooperation.  At that session, the secretariat presented a study1 that
identified a significant infrastructure investment gap in the developing countries of the
ESCAP region, amounting to about half of the estimated total investment requirements in the
transport sector.  Such a gap would have to be filled through a combination of improved
productivity and methods of financing.  However, globalization, reduced investor confidence
and the Asian financial crisis have had significant slowdown effects on investment levels and
demand.

The impact of globalization has been evident in the region through increasing
inter-regional and intraregional trade, as sourcing strategies emerged as part of global supply
chain thinking.  This has again stimulated demand for infrastructure, creating new financing
challenges and increasing the focus of Governments on efficiency and the integration of all
transport modes (particularly related to logistics).  The first two chapters of the present
publication set the scene in terms of socio-economic and trade trends; the later chapters
review major progress in the various transport sectors.

i.  Global and regional economic trends

From 1996 to 2000, world gross domestic product (GDP) increased at an average rate
of 2.6 per cent per year, reaching 4.0 per cent in 2000.  The dominant event of this period was
the Asian crisis of 1997-1998.  Large inflows of private capital of a largely short-term nature,
coupled with a current account deficit, were followed by a sudden and massive reversal of
capital flows.  The sudden and massive withdrawal of foreign capital led to a currency and
banking crisis.  Domestic demand in the crisis-hit economies declined by up to 30 per cent.

As a result of the subsequent recovery, with a few exceptions, all the economies in
the ESCAP region enjoyed GDP growth in 2000.  Growth in the Pacific island economies
remained positive in 2000.  The recovery of North and Central Asia continued, with
particularly strong expansion in Azerbaijan, Kazakhstan, the Russian Federation, Tajikistan
and Turkmenistan.  With the exception of Sri Lanka, South and South-West Asian economies
saw an improvement in their agricultural production, as well as in their industrial production,
with the exception of India.  China and Hong Kong, China registered sustained growth with

1 ESCAP, 1994.  Infrastructure Development as Key to Economic Growth and Regional Economic
Cooperation (ST/ESCAP/1364).
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remarkable expansion in Hong Kong, China.  The Republic of Korea continued to show
strong growth, although slowing slightly.  Mongolia maintained its performance.  The
Australian economy continued to expand in 2000, mainly supported by domestic consumption,
and the New Zealand economy recovered from recession in 1998.  The Japanese economy
also started to display signs of a fragile recovery in the second quarter of 2000 and
restructuring initiatives continue.  While South-East Asian economies were still expanding
significantly in 2000 (by an average of 6 per cent in 2000, up from 3.4 per cent in 1999), the
region demonstrated some early signs of an economic slowdown, which accelerated in early
2001 in line with the economic slowdown in the United States of America.

However, with overall world trade increasing at around 10 per cent a year in volume
terms, the implications for infrastructure and transport services are significant, and it has
become essential for Governments to find ways to finance new infrastructure, together with
ways to increase the capacity of existing assets.

ii.  Population and urbanization trends

The population of the ESCAP region increased from 3.5 billion in 1996 to over
3.7 billion in 2000 and now accounts for 62 per cent of the world’s population.

Of the total population of the ESCAP region, 40 per cent lived in South and
South-West Asia in 2000, followed by 36 per cent in East and North-East Asia, 14 per cent in
South-East Asia, 6 per cent in North and Central Asia, 4 per cent in developed economies and
0.2 per cent in the Pacific island economies.

Today, one in three people in the ESCAP region lives in urban areas, compared with
one in five in 1960.  Among developing economies, the highest level of urbanization in 2000
could be found in North and Central Asia with 67 per cent, followed by South-East Asia with
37 per cent, East and North-East Asia with 35 per cent, South and South-West Asia with
32 per cent and finally the Pacific island economies with 27 per cent.

By 2025, half of the population of the developing economies in the region may be
living in urban areas.  Almost all of the increase in population over this period will be
absorbed by urban areas, with the population in the rural areas remaining more or less at the
current level.  The world’s urban population is estimated to grow at an average annual rate of
1.8 per cent for the next 25 years, at which rate the world’s urban population would double in
38 years.  This will have important implications for access to mobility, the organization of
freight movements and, in particular, the role of interconnectivity between major urban areas
as the centres of employment, production and consumption.  Infrastructure development is
essential to enable better access to basic services for an increasing population.

iii.  Intraregional and interregional trade

From 1994 to 2000, the share of exports from ESCAP member countries in total
world exports remained constant at around 30 per cent (measured in US dollar value terms).
Trade growth consistently outperformed GDP growth as elsewhere in the world, and the net
long-term effects of the financial crisis on many ESCAP countries’ exports seem moderate in
dollar value terms and even positive in terms of their national currencies and export volumes.

In the second half of the 1990s, sharp swings in world trade flows were caused by the
financial crisis of 1997 and 1998, the subsequent rapid recovery in Asia in 1999 and hikes in
commodity prices.  After slowing considerably in 1998 and 1999, world trade expanded by
about 11 per cent in 2000; however, moderate growth is expected for 2001.

Today, most East Asian countries (and countries elsewhere) are more dependent on
exports than a few years ago.  In addition to all its positive effects, this has left several
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economies in the region more exposed to international trade shocks.  This was painfully
experienced in early 2001 by several East Asian economies that had focused on exports of
information technologies (IT) equipment.  In contrast, for example, the impacts on the
Chinese economy were limited, inter alia owing to its investments in domestic infrastructure,
a larger domestic market, exports accounting for not more than 23 per cent of GDP and
exports being much less focused on IT.

Intraregional ESCAP trade rose rapidly in the early 1990s until the first half of 1997,
owing to the growing openness and affluence in the region; however, the share of
intraregional trade dropped from 52 per cent in 1997 to 49 per cent in 1998.

With regard to interregional trade, the United States and the European Union are the
predominant markets for almost all economies in the ESCAP region.  Almost 80 per cent of
the increase in interregional ESCAP exports during the financial crises were exports of
manufactured goods to the United States and the European Union.

The share of manufactured goods in intraregional ESCAP trade is still less than for
interregional trade (except for Australia and New Zealand, the Pacific islands, Central Asia
and the Russian Federation), with much of the primary commodity exports from the ESCAP
region being absorbed by North-East and South-East Asia.

iv.  Urban transport

The rapid growth of cities has led to increased demand for transport facilities and
supplies that have not always been met.  In many cities, expansion has occurred with little or
no development planning and the provision of infrastructure and services has fallen behind.
Many cities in the region are facing serious problems, including congestion, pollution,
accidents and inadequate access by disadvantaged groups.

There has been a considerable and accelerating increase in the motor vehicle
population in most large cities.  The economic and social costs of the resulting congestion are
enormous, and a recent World Bank study in Bangkok estimated that a 10 per cent reduction
in peak-hour trips could produce benefits of US$ 400 million annually.2

Growing interest in rail-based public transport is a notable trend and several projects
have been implemented or are under construction in, for example, Bangkok, Beijing,
Guangzhou, Incheon, Kolkata, Kuala Lumpur, Manila, Busan, Seoul, Shanghai, Daegu and
Tianjin.  But the modal share of public urban transport is still only between 40 and 60 per
cent in Bangkok, Jakarta, Manila and other developing cities, as compared with
approximately 70 per cent in the developed cities of Hong Kong, China; Singapore; and
Tokyo.

Bus transport is also receiving increased attention, resulting in the improvement or
introduction of new and better services.  This can be seen in, for example, Bangkok, Kuala
Lumpur, Shanghai and Shenzhen with the provision of improved-quality vehicles.

The integration of public transport services is taking place in the cities of Singapore
and Hong Kong, China, where Intelligent Transportation Systems technology has been
introduced to explore important linkages between transport and information technology in
areas such as traffic management, charging and policy implementation.

Increased private sector participation in the provision of transport infrastructure and
services is an encouraging feature in many Asian cities such as Bangkok, Dhaka, Kuala
Lumpur, Lahore and Manila.

2 ESCAP and Asian Development Bank, 2000.  State of the Environment in Asia and the Pacific 2000
(ST/ESCAP/2087).
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Air pollution continues to be a serious issue in many cities, notably Bangkok,
Beijing, Bombay, Delhi, Dhaka, Karachi, Manila, Seoul and Tehran, where suspended
particulate matter (SPM) often exceeds World Health Organization (WHO) guidelines by
more than a factor of two.  Similarly, high levels of carbon monoxide, sulphur oxides, lead
and nitrogen dioxide continue to be a subject of concern.  The transport sector has been the
fastest-growing source of most of these emissions and the high prevalence of two- and
three-wheelers using two-stroke engines further aggravates local air pollution in cities in
Indonesia, Malaysia and Thailand, and increasingly in China, India, Viet Nam and other
countries in the ESCAP region.  In many cities, measures have been taken to improve air
quality, including the introduction of lead-free petrol, low-sulphur diesel, vehicle emission
control, vehicle inspection systems, cleaner fuels, the banning and restriction of certain types
of vehicles and transport demand management.  For example, Delhi has banned the operation
of all diesel-powered buses and trucks and Dhaka has undertaken a programme to phase out
two-stroke engines by 2003.

v.  Roads and road transport

The expansion of the road networks in the region has been characterized by relatively
slow growth.  The networks of nearly half the 18 countries surveyed grew at rates averaging
less than one per cent per year over the past five years.  However, the quality of the national
road networks, when measured by the percentage of paved road kilometres to total road
kilometres, shows little improvement.

Recent estimates indicate that the total road length of the ESCAP region is in the
order of 9 million kilometres.  In absolute terms, China experienced the highest network
growth in the region between 1994 and 1999, with more than 230,000 km of roads added.
Much of this growth occurred linking the extremities of the country.  In percentage terms,
China’s growth was surpassed by that of Bangladesh, Brunei Darussalam, Nepal and the
Islamic Republic of Iran, but collectively these countries accounted for only 27,000 km.

For most countries in the region, the rate of growth in road vehicle fleets averaged
more than 6 per cent per year over the most recent five-year period.  Fleet growth was lowest
among the prosperous countries or zones of the region and highest among the developing
countries.  Exceptions were Malaysia and the Republic of Korea, which, although enjoying
relatively high levels of income and motorization, nevertheless experienced vehicle
population growth averaging more than 8 per cent per year.

The strong fleet growth as compared with low road network growth has resulted in
rising vehicle-density ratios in nearly all countries and thus reflects an increasing pressure
on networks.3 The highest density can be found in Hong Kong, China, at 283 vehicles per
road-km.  At the lower end, India shows a ratio of only 4 vehicles per road-kilometre.
The fastest growth in density ratio was in Malaysia, where the ratio reached 71 vehicles per
road-kilometre in 1999, as compared with 46 in 1994.

Another measure of vehicle growth used by international agencies as an indicator of
development or rising income levels is the change in levels of motorization, expressed in
terms of the number of private cars per thousand persons.  Brunei Darussalam, Australia and
Japan have the highest rates, with about one private car per two persons.  India, China,
Myanmar, Nepal and Bangladesh have the lowest motorization, with rates of less than five
per thousand and as low as 0.5 per thousand in the case of Bangladesh.

3 However, in Australia; Brunei Darussalam; Hong Kong, China; Japan; Singapore; and Bangladesh,
vehicle-density ratios either declined or registered very modest rates of growth over the period.
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Institutional and policy issues relevant to the roads and highways sector of the region
include financing and safety awareness issues, maintenance policy reforms and
environmental policy measures.

Progress was made in many countries of the region in applying new approaches to
financing.  These included build-operate-transfer (BOT) and other forms of concession
funding as well as the use of tolls and sales taxes on motor vehicle purchases.  Notably,
China, India, Malaysia, Pakistan and Thailand have been exploring various types of financing.

While a large number of countries in the region have taken initiatives to improve road
safety, more than 400,000 people are still killed annually by road accidents and several
millions are injured.4  Measures may include knowledge-creation (including data), awareness
campaigns, legislation, road safety audit systems and driver training programmes.

A large number of countries have taken steps to safeguard the environment.
Measures include environmental impact assessment (EIA) or initial environmental
examination (IEE) processes, public consultations and monitoring of vehicle emission
standards.  Notable examples include Bangladesh, China, India, Indonesia, the Islamic
Republic of Iran, Kazakhstan, Malaysia, Nepal, the Philippines, the Republic of Korea,
Thailand, Turkey, Uzbekistan and Viet Nam.

vi.  Railway transport

Overall railway route development in the region stagnated, with a marginal increase
of only 1.5 per cent in 1999 compared with 1994, with only slightly more than a quarter of
the overall route length electrified.  The number of operating assets such as locomotives,
freight wagons and passenger coaches have contracted in most countries, reflecting the
overall stagnation in traffic tasks (-1.5 per cent per year for freight traffic and a marginal
increase of 0.3 per cent per year for passenger traffic) as well as the enforcement of
operational measures aimed at improved fleet utilization.  In spite of efforts to improve asset
management, overall route productivity (efficient use of rail routes) has declined by -1.3 per
cent per year.

Japan and North and Central Asia, with 60 and 43 per cent respectively of their
networks electrified, have the highest rates of electrification in the region.  However, in
absolute terms, the fastest growth in electrified route length was achieved in East and
North-East Asia, where China over the past five years has expanded its electrified route by
more than 3,000 km, and in South and South-West Asia, where India added nearly 1,500 km
to its electrified route over the same period.  However, South-East Asia has the lowest
percentage of its route electrified, with only 1.4 per cent of its network electrified.  China
appears to have invested in network expansion and electrification, whereas India has been
focusing its resources on electrification and gauge conversion.

With most of the growth in land transport demand in the region having gone to the
road sector, railway employment in the region declined considerably, by nearly 11 per cent,
over the period 1994-1999.  The value of major railway development projects identified as
either currently in progress or planned for commencement in the region during the period
2001-2006 is about US$ 73 billion, of which China alone accounts for US$ 45 billion.  Some
significant projects currently under way include the 1,420 km Darwin-Alice Springs Railway
at a cost of US$ 632 million under a build-own-operate-transfer (BOOT) concession.  In
Bangladesh, the emphasis is on a rail connection through the Jamuna River Bridge Link
Project.  In China, a further 3,035 km of railway is under construction (as of 1999).  In Hong
Kong, China, the Kowloon-Canton Railway has embarked on Hong Kong’s largest civil

4 World Health Organisation, 1999.  World Health Report 1999:  Making a Difference (Geneva).
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engineering undertaking, at US$ 6.6 billion.  Other countries that have major projects under
way include India, Malaysia, Myanmar, the Republic of Korea and Thailand.

vii.  Shipping

The capacity of the merchant fleet in the ESCAP region reached 131 million gross
tons in 1996, declined thereafter until 1998, but started to expand again by 1.4 per cent
(as compared with 4.9 per cent of the world average) in 1999.  The moderate increase in 1999
is mainly due to the continuing capacity reduction of the Japanese and Russian Federation’s
fleets, while fleet growth in East and North-East Asia was as high as 5.8 per cent in the same
year.

From 1996 to 1999 (end of year), the number of cellular container ships and the
number of twenty-foot equivalent units (TEU) slots of the fleet controlled by shipping lines in
the ESCAP region grew less rapidly than the world average, reaching 966 ships, with a total
of 1.65 million TEU slots, compared with 2,429 ships with 4.3 million TEU worldwide.  This
increase from 1996 to 1999 (end of year) corresponds to an average growth rate of 9.4 per
cent per year for the number of TEU slots of the ESCAP region’s fleet and 11.9 per cent per
year for the world fleet.

Significant economies of scale have enabled the average capacity of a newly built
mainline container ship to increase from 4,000 TEU in 1991 to 6,800 TEU in early 2000, with
most of the bigger ships operating on Asian routes.  Industry experts indicate that newly built
vessels may reach 12,000 TEU in the next 5 to 10 years.  Furthermore, as the size of mainline
vessels is increasing, so is the size of feeder vessels, which have generally nearly doubled to
2,000 TEU capacity.

The international container shipping industry today is characterized by increasing
concentration of container-carrying capacity in the hands of a limited number of
“mega-carriers”.  By the end of 1999, the top 20 container lines operated 56 per cent of total
world capacity, as compared with 53 per cent a year earlier.  Major carriers entered into
groupings by integrating their service structures with those of their main competitors.  An
example of the extent of carrier concentration is the fact that the top three of the six alliances
serving the Asia/Europe and Mediterranean trade routes in January 2001 provided nearly two
thirds of the annual container-carrying capacity on those routes.

The formation of alliances was also a response to the impact of trading issues,
including imbalances in the course of the 1997-1998 Asian crisis.  Furthermore, the new
mega-carrier alliances have been the driving force for investments in new ultra-large
(6,000 TEU plus) container vessels.  While it is hoped that the resulting lower operating costs
will ultimately translate into freight rate reductions, long-term reductions of freight rates and
additional trade benefits remain to be seen.  A potential consequence of the rapid growth in
ship size may be that some of the region’s mainline ports gradually become secondary hubs
or feeder ports.

viii.  Ports

Total port container throughput for the ESCAP region continued to increase by
an average of 11 per cent per year throughout the 1990s, reaching 95 million TEU in 1999,
which is more than half the world’s total port container throughput.  Furthermore, container
throughputs in the region grew faster than the world average of 9 per cent throughout the
1990s, despite the impact of the financial crisis on intraregional demand.

In 1999, container throughput grew most rapidly in the developed countries of the
region (Australia, Japan and New Zealand), South-East Asia, and East and North-East Asia.
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However, port container throughput growth in South and South-West Asia was below the
world average while negative growth was registered in the Pacific island countries.

Since 1996 most of the large port investments have been in the upgrading and
extension of container-handling capacities.5  And the region includes the top two container
ports in the world in 1999 in terms of container throughput:  Hong Kong, China, and
Singapore, with each handling around 16 million TEU per year.  In addition, many mainline
ports in the ESCAP region have achieved productivity gains in recent years, but these may be
insufficient for the rapid changes in ship size.  Additional investments in new container- and
cargo-handling technology are likely to be needed.  Larger ship size also implies
trans-shipment being concentrated in fewer regional ports.  These hub ports will need
post-Panamax cranes, deep water, a large amount of back-up land and direct intermodal
connections.

Increased private sector participation in the financing, management and operation of
ports in many ESCAP countries has followed three different scenarios.  In the first scenario,
Governments usually invest in port “substructure” and franchise or lease it to private
operators investing in port “superstructure” and handling equipment.  In the second scenario,
the operating franchisee finances the construction of all facilities and equipment installation
and then operates the facilities under a BOT or similar contract.  In the third and rarer
scenario, the private sector participates in overall management, taking over the traditional
landlord and regulatory functions of government-owned port authorities.  It can be
observed that port management and operation have been increasingly concentrated in the
hands of a few major international companies, similar to the concentration occurring in the
container-shipping industry.

ix.  Inland waterway transport

The total navigable length of rivers, lakes and canals in the ESCAP region exceeds
280,000 km.  On these inland waterways, more than one billion tons of cargo and half
a billion passengers are moved each year.  The regional inland waterway transport (IWT) fleet
consists of more than 446,000 vessels with a combined carrying capacity of 27.5 million tons.

There are 15 countries in the region where IWT plays a significant role in
transportation.  In three countries (Bangladesh, the Lao People’s Democratic Republic and
Myanmar), the share of the total freight tonnage moved by IWT exceeds one third, and in
China and the Russian Federation, the annual volume of freight carried by IWT is about
670 million tons and 155 million tons respectively.  Use of the Yangtze alone is increasing at
40 per cent per year.  Unfortunately, there is no comprehensive data set available for the
region to assess the role of IWT in passenger transportation.

Despite of the cost-effectiveness of inland waterways’, its relative fuel efficiency and
importance for mobility, welfare and development of remote communities in several
countries of the region, inland waterways have suffered from a lack of adequate investment
over many years.  Some countries are taking initiatives to make better use of latent capacity
and are making investments, notably, China, India and Viet Nam.  An agreement on
commercial navigation on the Lancang-Mekong River among the four Greater Mekong
Subregion countries, namely, China, the Lao People’s Democratic Republic, Myanmar and
Thailand, that was signed in 2000 is expected to promote substantial investment and river
traffic growth.

5 See Table VIII.2 for a list of selected port infrastructure projects.  For example, from 1996 to 2000, over
200 berths for containers, coal and petroleum were built in Chinese ports.
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x.  Air transport

The region’s share of world air passenger traffic increased from 18 per cent in 1990
to 24 per cent in 2000, more than doubling its passenger traffic to 733 billion passenger-
kilometres (pax-km).  This trend is expected to continue for the next decade.

The ESCAP region has been the leading generator of airfreight since 1992 and in
2000, the share, in ton-kilometres, of global airfreight reached 33 per cent, up from 28 per
cent in 1990.  The growth in freight traffic for the region in the second half of the 1990s
slowed considerably, to an average of 8 per cent per year, down from 15 per cent in the first
half.

Since 1995, major “greenfield” airport projects (e.g., Hong Kong, China; Kuala
Lumpur; Shanghai; and Seoul) and terminal expansions (for example in Singapore)
concentrated on major traffic hubs.  Airways congestion on the busier routes has continued to
grow.

Investment requirements for airport and air navigation services may exceed US$ 300
billion globally from 2000 to 2010, and a major part of these investments will be located in
the ESCAP region.

Three mega-airport developments have been finished recently:  the new Kuala
Lumpur International Airport, the new Hong Kong International Airport and Incheon
International Airport near Seoul.  Other major new airport completions were Macao, China;
Shanghai (Pudong); and Cochin, India.  At the end of 1999, major projects were under way or
had been completed at 37 airports in 20 countries in the region.  New runways or terminal
facilities were commissioned, for example, in Bangkok, Beijing, Brisbane, Hanoi, Manila,
Singapore, Sydney, Tokyo-Haneda and Tokyo-Narita.

While the 1997 financial crisis temporarily left a number of airlines in the region
with substantial overcapacity, aircraft orders by those airlines rebounded soon after.
An increasing trend is towards leasing, with leased aircraft on international services of the
region already accounting for a quarter of the fleet.

The prevailing organizational form for airport ownership and management in the
region is the government-owned autonomous entity (in more than 50 per cent of the
countries), followed by a Directorate of Civil Aviation, a Ministry or other government
department, a regional or municipal government, a concession or leasing arrangement, or
a privately-owned airport entity.  In more than half the countries of the region, airport
services (such as passenger terminal, cargo terminal, ground handling, air traffic control and
security services) have been transferred to private operators.

While the ESCAP region has followed global trends towards privatization of
government-owned national carriers, more than half the national airlines continue to be
government-owned (particularly in the Pacific and in South and South-East Asia).
Privatization is planned or in progress in Bangladesh, India, Malaysia, Papua New Guinea
and Thailand.

The pace of liberalization of air transport services in the region has increased
recently.  Since 1995, 22 “open skies” agreements have been concluded that involve at least
one country from the ESCAP region.  Recent multilateral agreements in the region include
one on subregional air transport cooperation (Cambodia, Lao People’s Democratic Republic,
Myanmar and Viet Nam), the South Pacific multilateral air services agreement, a plurilateral
“open skies” agreement (Brunei Darussalam, New Zealand, Singapore, Chile and the United
States), as well as ASEAN and APEC agreements.
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xi.  Multimodal transport and logistics

In response to the demand for competitive, just-in-time transport services, the trend
continues towards the integration of services.  While many operators in Europe, North
America and several ESCAP countries have already moved beyond multimodal transport to
logistics services, the majority of ESCAP countries are still in the developing phase and are
expanding the multimodal transport sector.

There are a number of essential elements for the development of an efficient
multimodal transport sector, and these include transport infrastructure, simplified streamlined
documentation, liability regimes, industry standards and the legal status of intermediaries
such as freight forwarders.

Transport infrastructure developed rapidly in many (though not all) ESCAP countries
in the 1990s.  However, linkages between road, rail, inland waterways and seaports need to
be upgraded and complemented with the development of inland container depots (ICDs).
The positive initiatives in China, India and Thailand have set a benchmark for what can be
done.  The ICD facility at Lard Krabang reflects the effectiveness of policy implementation
combined with financial incentives in implementing new infrastructure.  Part of the Lard
Krabang ICD is operated by the Thai Freight Forwarders Association as a common user
facility.  The Tulkakabad ICD near New Delhi and the rapid growth of the Container
Corporation of India Limited, which from 1989 has developed 31 export/import terminals and
9 domestic terminals handling over 900,000 TEU in 1999, demonstrate the impact of
effective ICDs.  In China, the use of the Yangtze River as an inland waterway has grown by
over 40 per cent per year in the last decade and creates the linkage necessary to improve
multimodal efficiencies.

In pursuing private sector involvement in infrastructure development in recent years,
industry has noted that institutional constraints continue to inhibit private sector participation.
The key issues have been the lack of reliable traffic predictions, regulatory constraints and
bureaucracy.  These are dealt with in the paper on public-private sector partnerships.

In moving towards multimodal transport and logistics, a key issue is simplified and
streamlined documentation.  Some ESCAP countries are moving towards providing customs
services outside the port premises and electronic lodging of documents through electronic
data interchange (EDI).  Several countries in the Pacific region have also begun to introduce
the automated system of customs data (ASYCUDA) developed by the United Nations
Conference on Trade and Development (UNCTAD).  However, there still remains
considerable work to be done to standardize and computerize documents.  This is particularly
relevant across borders where incompatible customs and immigration procedures impose
additional costs on shippers.

In addition, many countries in the ESCAP region still need to determine whether
liability rules and limits should be established through a mandatory or voluntary regime of
liability.  ASEAN countries have opted for a mandatory regime and are in the process of
finalizing an ASEAN framework agreement on multimodal transport which incorporates the
basis of liability in the UNCTAD/ICC (International Chamber of Commerce) rules.

The lack of suitable and affordable liability insurance cover for multimodal transport
operators in the region has been a serious constraint on the growth of multimodal transport.
The insurance scheme arranged by the Thai International Freight Forwarders Association on
behalf of its members is a model that is being examined by other associations in the ASEAN
subregion.

Another issue arising has been the lack of mandatory standards for the multimodal
transport industry.  A few countries, including India, the Philippines, the Republic of Korea
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and Viet Nam, have standards imposed by government.  National associations established in
the majority of ESCAP member countries thus play an important role in the self-regulation of
the sector.  The draft ASEAN framework agreement on multimodal transport will provide
legislative support for establishing minimum qualifications and certification for multimodal
operators, in terms of asset requirements, skills and liability cover.  Recognition of
appropriate industry associations is also essential, and the majority of countries have moved
to embrace registered associations of freight forwarders and multimodal transport operators.
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I. GLOBAL AND REGIONAL ECONOMIC TRENDS

Developments in transport and infrastructure are highly influenced by external
factors, such as economic, trade and population trends.  Rapid socio-economic developments
generate a high demand for infrastructure facilities and services, while limited infrastructure
capacity, especially in various modes of transport and communications, may well hinder
further socio-economic development.  The present chapter provides a general background on
the recent developments and trends in the economic, trade and population growth of the
world and the ESCAP region, which will have a significant impact on developments in
transport and communications.

A.  Economic growth in the world

From 1996 to 2000, world gross domestic product (GDP) increased at an average rate
of 2.6 per cent per year, reaching 4.0 per cent in 2000 (Table I.1).  The dominant event in this
period was the Asian crisis of 1997-1998, when large inflows of private capital of a largely
short-term nature, coupled with a current account deficit, were followed by a sudden and
massive reversal of capital flows.  The sudden and massive withdrawal of foreign capital led
to a currency and banking crisis.  Domestic demand in crisis economies declined by up to
30 per cent.

The Asian crisis was caused by a combination of several factors:  over-investment
encouraged by large capital inflows and perceived implicit government guarantees of private
credit; structural weaknesses in the financial and corporate sectors and expectations that the
fixed exchange rate regime would last in the foreseeable future owing to good
macroeconomic fundamentals.

In 2000, the growth in GDP of the world was estimated at 4.0 per cent, which was
comfortably higher than the 2.8 per cent predicted.  This sustained growth can mainly be
attributed to the fact that until the end of 2000 the predicted decline of the United States
economy had yet to occur.

Table I.1  Annual GDP growth rates for the world and selected regions and countries, 1996-2001

GDP growth (annual %) 1996 1997 1998 1999 2000 2001

World 3.0 3.2 1.9 2.8 4.0 2.4
Developed economies 2.9 2.6 2.1 2.6 3.5 1.8

Japan 3.9 1.6 -2.5 0.2 1.7 0.7
United States of America 3.4 3.9 4.4 4.2 5.0 1.5
European Union 1.7 2.5 2.6 2.3 3.3 2.7

Developing economies 5.7 5.5 1.7 3.6 5.7 4.4
Economies in transition -0.1 1.7 -1.9 2.8 5.9 3.6

Sources (1997-1999):  ESCAP, Economic and Social Survey of Asia and the Pacific 2001, United Nations publication, Sales
No. E.01.II.F.18.

Sources (1996):  ESCAP, Economic and Social Survey of Asia and the Pacific 2000, United Nations publication, Sales
No. E.00.II.F.19.

Sources (2000 and 2001):  United Nations, Department of Economic and Social Affairs, “Global Economic Outlook”, Project
LINK Meeting, 9-11 April 2001.
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Table I.2  Annual GDP growth rates for selected ESCAP countries and subregions, 1996-2001

GDP growth (annual %) 1996 1997 1998 1999 2000 2001

Developing countries of the ESCAP region 7.2c 5.8b 0.1a 6.1 7.1 6.0
South and South-West Asia 6.2c 4.6b 5.8a 5.2 5.6 6.2

Bangladesh 5.4a 5.4 5.2 4.9 5.5 6.0
Bhutan 6.0a 7.3 5.1 6.0 6.0 5.5
India 7.8a 5.0 6.8 6.4 5.9 6.5
Islamic Republic of Iran 5.8a 3.4 1.6 2.4 4.5 5.5
Nepal 5.6a 4.9 3.0 3.9 6.0 6.7
Pakistan 6.8a 1.9 2.0 3.1 4.5 5.0
Sri Lanka 3.8a 6.3 4.7 4.3 5.7 6.0
Turkey 7.0a 7.6 3.2 -5.1 6.0 4.8

South-East Asia 7.2c 4.3b -6.9a 3.4 5.9 5.2
Brunei Darussalam 3.6a 3.6 -4.0 2.5 3.0 ---
Cambodia 5.5a 4.1 2.1 5.0 5.5 ---
Indonesia 7.8a 4.7 -13.2 0.2 4.4 5.0
Lao People’s Democratic Republic 6.9a 6.9 4.0 7.3 6.5 6.9
Malaysia 8.6a 7.5 -7.5 5.4 8.2 7.0
Myanmar 6.4a 5.7 5.8 10.5 --- ---
Philippines 5.8a 5.2 -0.6 3.3 3.7 3.4
Singapore 7.5a 8.4 0.4 5.4 10.1 6.3
Thailand 5.5a -1.7 -10.2 4.2 4.5 4.6
Viet Nam 9.3a 8.2 5.8 4.8 6.7 7.0

East and North-East Asia 8.1c 7.0b 1.6a 7.6 8.2 6.4
China 9.6a 8.8 7.8 7.1 8.0 7.8
Hong Kong, China 4.5a 5.0 -5.1 3.0 9.7 6.1
Mongolia 2.4a 4.0 3.5 3.0 4.0 ---
Republic of Korea 6.8a 5.0 -6.7 10.7 9.2 5.1
Taiwan Province of China 5.7c 6.8b 4.8a 5.7 6.4 5.8

Pacific island economies 2.2c -3.7b 2.0a 3.9 -3.1 2.5
Cook Islands -0.2a -2.8 -2.3 2.7 3.3 ---
Fiji 3.4a -0.9 1.4 6.6 -12.5 1.5
Kiribati 6.3a 2.3 8.3 1.5 --- ---
Maldives 7.9a 9.1 9.1 8.5 7.6 ---
Papua New Guinea 3.9a -5.2 1.4 3.2 0.8 3.1
Samoa 5.9a 1.5 2.6 5.3 3.5 3.5
Solomon Islands 3.5a -0.9 1.3 -1.7 -13.5 -1.5
Tonga -1.5a -1.4 0.1 2.2 5.2 2.5
Tuvalu 20.4a 3.5 14.9 3.0 --- ---
Vanuatu 2.6a 0.6 6.0 -2.5 4.0 3.0

Developed economies of the ESCAP region 3.6c 1.0b -2.3a 0.5 1.8 2.1
Australia 3.9a 4.0 5.3 4.7 4.3 3.4
Japan 5.1a 1.6 -2.5 0.2 1.6 2.0
New Zealand 2.5a 3.0 -0.7 3.9 4.0 3.5

Sources: ESCAP, 2001. Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No. E.01.II.F.18), except:
a Economic and Social Survey of Asia and the Pacific 2000 (United Nations publication, Sales No. E.00.II.F.19).
b Economic and Social Survey of Asia and the Pacific 1999 (United Nations publication, Sales No. E.99.II.F.10).
c Economic and Social Survey of Asia and the Pacific 1998 (United Nations publication, Sales No. E.98.II.F.59).

Notes: Data for 2000 are estimates. Data for 2001 are forecasts. For the reasons outlined in chapter XIII, Section XIII.A.2,
different growth rates may well describe the same development, for example note the set of growth rates for Malaysia indicated in
the Ad Hoc Expert Group Meeting on the Regional Action Programme of the New Delhi Action Plan on Infrastructure
Development in Asia and the Pacific, 23-25 July 2001, Jakarta (1997:  7.7 per cent, 1998:  -6.7 per cent, 1999: 1.0 per cent, and
2000:  8.2 per cent).

Bhutan, Fiji, Nepal and Pakistan:  Real GDP at factor cost.
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B.  Economic growth in the ESCAP region

Following the significant recovery of 1999, the economic performance of the ESCAP
region strengthened further in 2000 (Table I.2 and Table I.3).  As in 1999, both developing
and developed economies achieved higher GDP growth in a lower inflationary environment
in spite of rising energy prices and weaker exchange rates in a number of countries.

World trade grew by more than 10 per cent in volume terms in 2000.  The expansion
of world trade embodied a forceful export performance by the ESCAP region where the
dynamism of intra-regional and intra-industry trade revived almost to pre-crisis levels.
Several economies in the region recorded export growth of 20 per cent or more in value
terms.

Most of the Asian least developed countries either maintained their recent growth
performance or registered somewhat higher growth in 2000 despite lower prices for several
commodities and higher petroleum costs.  This outcome can be explained in part by improved
agricultural production and export performance, assisted in some cases by the regional
economic recovery and an absence of serious external shocks.

GDP growth in the Pacific island economies remained positive in 2000, although
political crises and civil unrest in Fiji and the Solomon Islands contributed to a reduction in
total production.  In most cases growth rates were inferior to those of 1999.

North and Central Asia displayed the best economic performance in recent years.
The recovery process, which had started in 1999, strengthened further in 2000 owing to
a healthy global economy, a solid economic growth in the Russian Federation and
an unwavering demand for and favourable prices of major subregional export products.  The
net exporters of oil and gas in the subregion benefited considerably from the significant rise
in oil prices.

Most countries of North and Central Asia, the countries with economies in transition,
registered much stronger economic performance in 2000 than in 1999; GDP expansion was
particularly forceful in Azerbaijan, Kazakhstan, the Russian Federation, Tajikistan and
Turkmenistan.

Table I.3  Annual GDP growth rates for economies in transition of the ESCAP region, 1996-2001

GDP Growth (Annual %) 1996a 1997 1998 1999 2000 2001

North and Central Asian Economies
Armenia 5.9 3.3 7.3 3.3 4.0 ---
Azerbaijan 1.3 5.8 10.0 7.4 11.3b ---
Georgia --- 11.3 2.9 2.9 -0.2c ---
Kazakhstan 0.5 1.7 -1.9 1.7 10.5c ---
Kyrgyzstan 7.1 9.9 2.1 3.6 5.1 ---
Russian Federation -3.5 0.9 -4.9 3.2 7.6 ---
Tajikistan -16.7 1.7 5.3 3.7 8.3 ---
Turkmenistan 6.7 -11.4 5.0 16.0 17.6 ---
Uzbekistan 1.7 5.2 4.4 4.4 5.0 ---

Sources: ESCAP, 2001. Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No. E.01.II.F.18), except:
a Economic and Social Survey of Asia and the Pacific 2000 (United Nations publication, Sales No. E.00.II.F.19).

Notes: Data for 2000 are estimates.
b January-November
c January-September
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The year 2000 was good for the South and South-West Asian economies, with GDP
growth rates ranging from 4.5 to 6.0 per cent.  Agricultural production improved in all the
economies, with the exception of Sri Lanka, as did industrial production, with the exception
of India.  The service sector remained dynamic across the whole subregion.

South and South-East Asia showed signs of an emerging economic slowdown,
especially in the second half of 2000, after the very strong recovery of the past two years.
Even so, GDP grew by an average of nearly 6 per cent for the year.

There was also a significant decline in inflation, even with rising oil prices and
currency depreciations, entailing higher cost pressures in several countries.  However, the
persistence of higher energy costs and large fiscal deficits in several economies could be
a constraint to continuous growth with price stability.

Within the East and North-East Asian subregion, China and Hong Kong, China
registered strong growth with practically no inflation pressures in 2000; expansion was
remarkably energetic in Hong Kong, China.  The Republic of Korea also continued to show
strong growth with only moderate inflation, although activities appeared to slow somewhat in
the later part of 2000.  Mongolia maintained its recent economic performance.

Expansionary policies and increased external demand played a key role in the high
GDP growth rates within the East and North-East Asian subregion in 2000, although forecasts
at the time did not appear as encouraging, with respect to the high oil prices and slowing
United States economy.

Financial sector fragility, the underlying uncertainties regarding the progress of
financial and corporate sector reforms and restructuring, and rising government debt remain
matters for policy concern and attention in several of the economies.

Within the developed economies, the Australian economy continued to expand
strongly in 2000, a performance supported by strong domestic demand and dynamic exports.
Australia continued to enjoy a long period of strong growth, with GDP increasing (as of
end-June 2000) by an annual average of 4.4 per cent over the past eight fiscal years.  The
growth over the last few years was in essence supported by domestic consumption, although
exports have risen through weak exchange rates and strong world trade.

The Japanese economy started to show signs of recovery in the second quarter of
2000, after having recorded negative growth (2.5 per cent) in 1998 and only 0.2 per cent in
1999.  The series of economic incentives finally showed results in the form of 0.8 per cent
growth by the second quarter of 2000 on a year-on-year basis, with the second quarter itself
registering a 4.2 per cent increase in output on an annualized basis.  Industrial investment, the
driving force of the recovery, was stimulated by a sharp increase in actual and expected
profits, and by growing demand for information and communications technology (ICT)
products.  Nevertheless, the share of business investment in GDP and the growth rate of
investment remained below historical levels.

The New Zealand economy recovered from the very short-lived recession in 1998
when output contracted by 0.7 per cent, largely due to the East and South-East Asian crisis,
severe drought, weaker domestic demand and low international prices for farm commodities.
GDP then expanded by 3.9 per cent in 1999, supported by domestic demand through
an increase in investment spending and housing investment.  After two successive droughts,
the agricultural sector (New Zealand’s principal foreign earner) rebounded on the back of
strong external demand.  Strong growth at the beginning of 200 and dynamic external
demand as a result of a falling exchange rate were expected to culminate in a relatively
stronger expansion of 4.0 per cent in GDP for 2000 as a whole.
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II.  POPULATION AND URBANIZATION TRENDS

A.  World and regional population growth and distribution

The world population grew at an annual rate of 1.4 per cent between 1990 and 2000.
This is slightly slower than the annual growth of 1.8 for the previous four years.  In 2000, the
total world population reached 6 billion people.  This represents an increase of 18 per cent
since 1990, or an annual average increase of 93 million people.  The growth rate of the world
population is expected to continue to decline in the coming years to reach a world population
of 7.8 billion in 2025.

Table II.1 Estimates of population 2000-2025, and population growth 1980-2025, in selected
economies of the ESCAP region

Population Annual compound growth rate

Region
[millions] [%]

2000 2025 1980- 1990- 2000- 2010- 2020-
1990 2000 2010 2020 2025

South and South-West Asia 1 484 2 065 2.3 1.9 1.5 1.2 1.0
South-East Asia 524 681 2.0 1.6 1.3 1.1 0.9
East and North-East Asia 1 359 1 574 1.5 1.0 0.7 0.6 0.4
Pacific island economies 7.6 11.8 2.1 2.2 2.0 1.7 1.4
North and Central Asia 219 229 1.0 0.2 0.2 0.2 0.1
Developed economies in the 150 149 0.7 0.4 0.2 -0.1 -0.2
   ESCAP region

ESCAP total 3 744 4 710 1.8 1.4 1.1 0.9 0.7

World 6 005 7 824 1.7 1.4 1.2 1.0 0.8

ESCAP (percentage of world total) 62% 60% – – – – –

Source: ESCAP, 2001. Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No. E.01.II.F.18).

Source: ESCAP, 2001.  Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No.  E.01.II.F.18).

Figure II.1  Population shares of various ESCAP subregions in 2000 and 2025
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The total population of the ESCAP region reached over 3.7 billion in 2000, which
accounts for 62 per cent of the world population, up from 59 per cent in 1994.  The share of
ESCAP’s population in the world total is expected to decline to 60 per cent by 2025.  South
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and South-West Asia is the most populous ESCAP subregion, with almost 1.5 billion people,
followed by East and North-East Asia, with 1.4 billion.

Of the total ESCAP region in 2000, 37 per cent lived in South and South-West Asia,
followed by 36 per cent in East and North-East Asia, 14 per cent in South-East Asia, 6 per
cent in North and Central Asia, 4 per cent in developed economies, and 0.2 per cent in the
Pacific island economies (Figure II.1).

By 2025, South and South-West Asia is expected to have increased its population
share by about 4 percentage points at the expense of all the ESCAP subregions except
South-East Asia and the Pacific island economies.

B.  Trends in urbanization

In 1960 the ESCAP region was largely rural, with one in five people living in urban
areas.  By 1980 that figure was one in four, and by 2000 one in three.  By 2025 it is expected
that half of the population of the developing economies in the region will be living in urban
areas (Table II.2).

The developed economies of the region are predominantly urban and the urbanization
is expected to continue, although at a slower rate than that of the rest of the region, given
their already large urban population base.

Table II.2 Estimates of urban population, level of urbanization and rate of growth of the urban
population in selected economies of the ESCAP region, 1960-2025

Urban Urbanization Annual average
population [%]  growth of urban

Region [millions] population

2000 2025 1960 1980 2000 2025 1980- 2000-
2000 2025

South and South-West Asia 482 957 17.9 24.3 32.1 46.4 3.5 2.8
South-East Asia 193 363 17.6 24.4 37.2 53.3 4.0 2.6
East and North-East Asia 472 776 17.1 22.0 34.7 49.3 3.6 2.0
Pacific island economies 2.0 4.6 11.8 21.4 26.6 39.0 3.3 3.3
North and Central Asia 147 165 50.9 63.4 67.3 72.1 0.9 0.5
Developed economies in the 119 126 64.5 77.4 79.7 84.5 0.7 0.2
   ESCAP region

ESCAP region total 1 415 2 392 23.1 28.8 37.7 50.8 3.0 2.1

World 2 845 4 537 33.6 39.6 47.0 58.0 2.4 1.9

Source: ESCAP, 2001. Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No. E.01.II.F.18).

Between 2000 and 2025, the total population of the ESCAP region will increase by
966 million and the urban population by 977 million.  This implies that nearly all of the
population increase taking place in the region will be absorbed by the urban areas, with
population in the rural areas remaining more or less at the current level.  Thereafter, the rural
population of the developing economies is expected to decrease, a similar development to
that of the developed economies some decades ago.

There are large differences in the levels of urbanization among the countries in the
region.  Differences in the definition of urban areas also make comparisons difficult, as do
concentrations of populations outside the urban boundaries but functionally linked to the
latter, and circular migration between villages and cities.

Among developing economies, the highest level of urbanization in 2000 could be
found in North and Central Asia with 67.3 per cent, followed by South-East Asia with
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37.2 per cent, East and North-East Asia with 34.7 per cent, South and South-West Asia with
32.1 per cent and finally the Pacific island economies with 26.6 per cent of the population
living in urban areas.

Between 2000 and 2025, the level of urbanization will increase at more or less the
same rate in all the subregions except North and Central Asia, where the increase will be less
rapid owing to the existing large urban population.  The existence of a strong positive
relationship between overall and urban population growth suggests that a reduction in overall
population growth will have a significant effect in reducing urban population growth.

A prominent feature of developing countries has been the concentration of population
in large cities, partly a manifestation of the economies of scale needed to promote economic
efficiency and growth.  Many of these cities in the ESCAP region have grown to become
mega-cities.

During 2000-2030 the world’s urban population will grow at an average annual rate
of 1.8 per cent, nearly double the rate expected for the total world population (1.0 per cent per
year).  At this rate the world’s urban population will double in 38 years6.

6 United Nations, 2001.  World Urbanization Prospects:  The 1999 Revision (United Nations publication,
Sales No. E.01.XIII.11).

Table II.3  Population of cities with more than 10 million inhabitants in 1950, 1975, 2000 and 2025

1950 1975 2000 2015

Popu- Popu- Popu- Popu-
City lation City lation City lation City lation

[million] [million] [million] [million]

New York 12.3 Tokyo 19.8 Tokyo 26.4 Tokyo 26.4
New York 15.9 Mexico City 18.1 Mumbai 26.1
Shanghai 11.4 Mumbai 18.1 Lagos 23.2
Mexico City 11.2 Sao Paolo 17.8 Dhaka 21.1
Sao Paolo 10.0 New York 16.6 Sao Paolo 20.4

Lagos 13.4 Karachi 19.2
Los Angeles 13.1 Mexico City 19.2
Calcutta 12.9 New York 17.4
Shanghai 12.9 Jakarta 17.3
Buenos Aires 12.6 Calcutta 17.3
Dhaka 12.3 Delhi 16.8
Karachi 11.8 Metro Manila 14.8
Delhi 11.7 Shanghai 14.6
Jakarta 11.0 Los Angeles 14.1
Osaka 11.0 Buenos Aires 14.1
Metro Manila 10.9 Cairo 13.8
Beijing 10.8 Istanbul 12.5
Rio de Janeiro 10.6 Beijing 12.3
Cairo 10.6 Rio de Janeiro 11.9

Osaka 11.0
Tianjin 10.7
Hyderabad 10.5
Bangkok 10.1

Source: ESCAP, 2001. Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication, Sales
No. E.01.II.F.18).
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In 1950, there was only one mega-city in the world, New York.  By 1975, that
number had risen to five, and two (Tokyo and Shanghai) were in the ESCAP region.  In 2000,
11 out of the 19 mega-cities in the world were in this region.  By 2015, 15 out of a total of
23 mega-cities will be in the ESCAP region (Table II.3).

Tokyo was the largest city in 2000, with 26.4 million inhabitants, and it will maintain
its leading status through to 2015, despite the fact that its population will not increase.  Dhaka
and Mumbai will have more than 20 million people in 2015.  Delhi, Jakarta, Karachi and
Metro Manila will be growing by over 2 per cent per year.  All other existing mega-cities will
have growth rates of less than 1 per cent.
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III.  INTRAREGIONAL AND INTERREGIONAL TRENDS IN
MERCHANDISE TRADE

As discussed in chapters I and II, international transport requirements and
infrastructure development are strongly linked to trends in international trade volumes,
economic integration, and socio-economic development.  The present chapter provides a brief
overview of the current trends in trade volumes within the ESCAP region, and between it and
the rest of the world.  Naturally, we will focus on trade in goods, while bearing in mind that
trade in services (including transport services) is becoming increasingly important.

Section III.A provides a brief overview of global and regional trends in merchandise
trade from 1994 to 20007.  Section III.B then analyses trade flows more closely, in terms of
trade by origin and destination, as well as by type of goods.

A.  Global and regional exports and imports 1994-2001

1.  World trade

The first half of the 1990s was characterized by a sustained economic “catch-up” by
many ESCAP developing countries with the developed world, fuelled by rapid trade
expansion.

In the second half of the 1990s, sharp swings in world trade flows were caused by the
financial crisis of 1997 and 1998, the subsequent rapid recovery in Asia in 1999 and hikes in
commodity prices.  Developing countries’ trade declined in volume in 1998, and even more
so in US dollar value terms8.  Trade volumes and trade values diverged, as US dollar prices of
some commodities and certain manufactures declined in the course of the crisis.  This
discrepancy persisted in 1999, when both exports and imports into developing countries
recovered.

Only in 2000 did world non-oil-commodity prices recover slightly, after sharp
declines in 1998 and 1999; however, they were still significantly lower than in 1996-19979.
After a decline in oil prices to a low of about US$ 10 per barrel in early 1999, they increased
sharply to US$ 27.6 per barrel in 2000, the highest level since 1985.

After slowing considerably in 1998 and 1999, world trade expanded by about 11 per
cent in 2000 (Table III.1); moderate growth is expected for 2001.9

2.  Asia and Pacific exports

a)  Overview

From 1994 to 2000, the share of exports from ESCAP member countries in total
world exports remained roughly constant at around 30 per cent (measured in US dollar value
terms).  This is in contrast to the situation in the late 1980s and the early 1990s, when the
exports of many Asian countries were increasing more rapidly than elsewhere.  For example,
the share of ESCAP exports rose quickly from 23.9 per cent in 1990 to 31.3 per cent in 1994.

7 However, for most ESCAP economies only trade flow data up to 1998 is available.
8 ESCAP, 2001.  Economic and Social Survey of Asia and the Pacific 2001 (United Nations publication,

Sales No.  E.01.II.F.18).
9 United Nations Conference on Trade and Development (UNCTAD), 2001.  Trade and Development

Report, 2001:  Global Trends and Prospects:  Financial Architecture (United Nations Sales publication, Sales
No.  E.01.II.D.10).
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Thereafter, it has actually declined slightly, from 31.3 per cent in 1994 to 29.8 per cent in
1999 (Table III.1).

Since trade growth consistently outperformed GDP growth throughout the 1990s,
globalization (when measured as trade divided by GDP) clearly continued to progress in the
ESCAP region as elsewhere in the world.

Finally, the net long-term effects of the financial crisis on the exports of many
ESCAP countries seem moderate in dollar value terms and even positive in terms of their
national currencies and export volumes (see section c).

Table III.1  Exports of merchandise (f.o.b.) at current prices, 1990-2000

Value [billions of US$] Annual growth [%]

1990 1994 1995 1996 1997 1998 1999 2000 1994-96 1997 1998 1999 2000

North and North-East Asia 566 861 1 005 991 1 052 991 1 055 ... 7.0 6.0 -6.0 6.3 ...
of which China 62 121 149 151 183 184 195 249 11.1 19.0 0.4 6.1 24.2

Hong Kong, China 82 151 174 181 188 174 174 201 8.9 4.0 -7.8 -0.1 14.7

Japan 288 397 443 411 421 388 418 454 1.7 2.4 -8.1 7.3 8.3

Mongolia 0.66 0.36 0.47 0.42 0.45 0.35 0.34 ... 8.8 6.2 -26.8 -2.8 ...

Republic of Korea 65 96 125 130 136 132 145 173 15.0 4.9 -2.9 9.0 17.5

Macau 1.7 1.8 2.0 2.0 2.1 2.1 ... ... 4.1 7.5 -0.5 ... ...

Taiwan Province of China 67 93 112 116 121 111 121 148 11.0 4.5 -9.1 9.5 19.9

Central Asia ... 10.1 12.5 14.5 14.2 11.7 12.1 ... 18.0 -1.5 -20.0 4.0 ...
of which Armenia ... 0.22 0.27 0.29 0.23 0.22 0.23 ... 14.9 -22.2 -5.3 5.2 ...

Azerbaijan ... 0.64 0.64 0.63 0.78 0.61 0.93 ... -0.5 21.3 -25.4 42.8 ...

Georgia ... 0.13 0.16 0.20 0.24 0.19 0.24 ... 19.8 18.8 -22.3 22.3 ...

Kazakhstan ... 3.23 5.25 5.91 6.50 5.40 5.59 ... 30.2 9.5 -18.4 3.4 ...

Kyrgyzstan ... 0.34 0.41 0.51 0.60 0.51 0.45 ... 19.8 17.8 -16.2 -12.4 ...

Taijkistan ... 0.48 0.75 0.65 0.75 0.60 0.69 ... 15.0 13.6 -21.5 13.7 ...

Turkmenistan ... 2.01 1.94 1.68 0.75 0.59 1.19 ... -9.0 -80.6 -24.0 70.2 ...

Uzbekistan ... 3.04 3.10 4.59 4.39 3.53 2.80 ... 20.5 -4.5 -21.8 -23.1 ...

ANZ 49 60 67 75 77 68 69 ... 11.2 3.2 -12.6 0.8 ...
of which Australia 40 48 53 60 63 56 56 64 11.9 4.2 -11.8 0.3 13.0

New Zealand 9 12 14 14 14 12 12 8.2 -1.1 -16.3 3.1 ...

Pacific islands 3 5 5 5 4 4 4 ... 1.6 -11.9 -10.7 2.6 ...
of which American Samoa 0.3 ... ... ... ... ... ... ... ... ... ... ... ...

Cook Islands ... 0.00 0.00 0.00 0.00 0.00 0.00 ... -14.0 -10.2 32.5 11.6 ...

Fiji 0.50 0.55 0.62 0.75 0.59 0.41 0.57 ... 15.3 -23.7 -36.4 32.9 ...

French Polynesia 0.11 0.23 0.20 0.25 0.22 ... ... ... 5.7 -12.5 ... ... ...

Kiribati 0.00 0.01 0.01 0.01 0.01 0.01 ... ... 7.3 36.4 -7.0 ... ...

Micronesia ... ... ... ... ... 0.77 ... ... ... ... ... ... ...

Papua New Guinea 1.18 2.63 2.65 2.53 2.16 1.78 1.88 ... -1.9 -15.8 -19.6 5.7 ...

Solomon Islands 0.07 0.14 0.17 0.16 0.17 0.13 ... ... 6.4 6.9 -31.7 ... ...

Tonga 0.01 0.01 0.01 0.01 0.01 0.01 0.01 ... -3.1 -29.1 -28.0 50.1 ...

Vanuatu 0.02 0.03 0.03 0.03 0.04 0.03 ... ... 9.2 15.5 -4.3 ... ...

South Asia 25 35 42 46 48 46 49 ... 13.2 3.8 -3.5 6.2 ...
of which Bangladesh 2 3 3 3 4 4 4 ... 10.7 13.6 1.4 2.3 ...

India 18 25 31 33 35 33 36 42 14.0 5.6 -4.5 8.2 14.3

Maldives 0.05 0.05 0.05 0.06 0.07 0.07 0.06 0.08 12.8 21.1 1.5 -15.4 17.5

Nepal 0.20 0.36 0.35 0.38 0.40 0.47 0.60 ... 3.0 4.4 16.4 23.5 ...

Pakistan 6 7 8 9 9 8 8 ... 11.8 -6.8 -2.7 -1.1 ...

South-West Asia 33 38 40 46 49 50 49 ... 9.7 6.4 1.4 -0.8 ...
of which Afghanistan 0.2 0.0 0.0 ... ... ... ... ... ... ... ... ... ...

Islamic Republic of Iran ... 19 18 22 18 ... ... ... 7.1 -19.7 ... ... ...

Turkey 13 18 22 23 26 27 27 ... 12.4 12.3 2.7 -1.4 ...

South-East Asia 142 259 318 337 350 327 354 ... 13.2 3.6 -6.8 7.9 ...
of which Indonesia 26 40 45 50 53 49 49 62 10.9 7.0 -9.0 -0.4 23.9

Lao People’s Dem. Rep. 0.1 0.3 0.3 0.3 0.4 0.4 0.3 ... 3.6 10.6 2.9 -17.3 ...

Malaysia 29 59 74 78 79 73 84 ... 14.3 0.6 -7.2 14.2 ...

Myanmar 0.3 0.8 0.9 0.7 0.9 1.1 1.1 ... -3.1 15.2 20.7 5.4 ...

Philippines 8 13 18 20 25 29 37 ... 21.4 19.8 16.7 21.8 ...

Singapore 53 97 118 125 125 110 115 ... 12.8 0.0 -12.9 4.3 ...

Thailand 23 45 56 56 57 54 58 70 10.3 3.3 -5.3 7.0 18.1

Viet Nam 2 4 5 7 9 9 10 ... 29.1 23.6 1.9 6.6 ...

Russian Federation ... 68 81 89 88 75 75 ... 13.6 -0.4 -16.5 -0.3 ...

ESCAP total 818 1 335 1 570 1 603 1 684 1 573 1 667 9.1 4.9 -6.8 5.8 ...

United States of America 394 513 585 625 689 682 702 ... 9.9 9.7 -1.0 2.9 ...
Eropean Union 1 490 1 678 2 016 2 074 2 117 2 187 2 166 2 237 10.6 2.1 3.2 -0.9 3.2
Rest of World 758 746 889 973 1 018 942 935 ... 13.3 4.5 -7.7 -0.8 ...

World total 3 460 4 272 5 060 5 275 5 507 5 385 5 470 ... 10.5 4.3 -2.3 1.6 ...

World (source:  IMF) 3 424 4 268 5 104 5 320 5 505 5 418 5 588 6 216 11.0 3.4 -1.6 3.1 10.7

World (source:  UN/DRAP) ... ... ... ... ... ... 5 537 6 216 11.6

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division,
<http://unstats.un.org/cgi-bin/uncdb.exe/cdb_advsel_infotype>) and several International Monetary Fund estimates included therein
(Section XIII.B).  For a summary file of annual export and import data, see <http://www.unescap.org/tctd/gt/reviewstats.htm>.
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b)  The relative size of the ESCAP subregions’ exports

In 2000, most of the ESCAP exports originated from North-East Asia (19 per cent of
total world exports) and South-East Asia (6 per cent of total world exports).  The exports of
Australia and New Zealand, South Asia, South-West Asia, and the Russian Federation each
accounted for roughly 1 per cent of total world exports, whereas the exports of Central Asia
and the Pacific islands were a mere 0.2 and 0.1 per cent respectively.  The shares of exports
of ESCAP’s developed economies in total world exports decreased slightly.  It decreased
most significantly for Japan (from 9.3 per cent in 1994 to 7.3 per cent in 2000).  By contrast,
from 1994 to 2000 the share of China in world exports increased from 2.8 to 4.0 per cent, that
of the Republic of Korea from 2.2 to 2.8 per cent, and that of the Philippines from 0.31 to
0.65 per cent.

c)  Exports 1994-2001

(i) 1994 – summer 1997

From 1994 to summer 1997, the trends of the early 1990s in intraregional and
interregional trade for the ESCAP region continued.  Fuelled by the continuing spectacular
economic growth in many countries of the Asia-Pacific region, merchandise exports from
ESCAP member countries10 continued to expand rapidly.  They reached US$ 1.6 trillion in
1996, up from US$ 1.3 trillion in 1994 (Table III.1).  This is equal to an annual average
growth of 9.1 per cent, only slightly below the world average of 10.5 per cent.

The financial crisis that hit Asia in the summer of 1997 slowed the expansion of
ESCAP exports to US$ 1.68 trillion in 1997, since many Asian currencies were devalued
against the US dollar.  However, when valued in national currencies, exports from many
Asian countries still continued to soar throughout 1997.  For example, exports from Thailand
increased by 3.3 per cent in dollar value terms, but 25 per cent in baht terms.  The exports of
the Philippines increased exceptionally fast, by 20 per cent, to US$ 25 billion in 1997.
An exceptional case for the region was China, where exports increased by 19 per cent, to
US$ 183 billion in 1997.

(ii) 1998

The impact of the financial crises is clearly visible in the export numbers for 1998.
Generally, exports decreased rapidly in most developing and transition economies in 1998.
When measured in United States dollars, ESCAP exports decreased significantly, by -7 per
cent (on the year earlier), to US$ 1.57 trillion, ROW (rest of the world) exports declined by
-8 per cent, whereas United States exports decreased only slightly (-1 per cent), and European
Union exports and those of some other countries increased moderately (by +3 per cent).
Altogether, world exports contracted by -2 per cent on the year earlier.

However, in 1998, exporters of the Russian Federation and Central Asian republics
were hit harder than other ESCAP subregions owing to the Russian financial crisis of that
year.  While the exports of South-East Asia declined by -7 per cent and those of North-East
Asia by -6 per cent (value in US dollars), the exports of Australia and New Zealand, the
Pacific islands, the Central Asian republics, and the Russian Federation contracted even more
drastically, by -13, -11, -17, and -17 per cent respectively.  By contrast, exports of some
ESCAP countries actually increased in 1998 (Table III.1).  For example, Chinese exports

10 Including the re-exports of, for example, Hong Kong, Australia, and Singapore.
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showed slow positive growth.  As earlier, the Philippines’s exports kept on growing, at 17 per
cent on the previous year.  Turkey’s exports increased in line with those of the European
Union, and some least developed countries’ in South-East Asia and South Asia continued to
increase their exports.

(iii) 1999

For 1999, trends in export growth showed a rather mixed picture.  Whereas exports
from ESCAP’s transition economies continued to contract, even though less strongly than in
1998, North-East Asia and South-East Asia achieved export growth of 6 and 8 per cent
respectively (Table III.1).  However, due to the different sizes of their economies, total
ESCAP countries’ exports increased by 6 per cent in 1999 on the year earlier, which is well
above the world’s export growth of 3 per cent.  Altogether, 1999 exports of ESCAP countries
reached US$ 1.67 trillion which is comparable to the 1997 level.

(iv) 2000

Finally, in 2000, total world exports returned to their pre-crises growth rate of 11 per
cent and expanded to a record US$ 6.2 trillion (International Monetary Fund (IMF) estimate).
This strong performance was mainly due to a full rebound of many Asian exporters, with
growth rates in the double-digit range.  For example, China’s exports soared by 24 per cent,
those of the Republic of Korea by 18 per cent, those of Australia by 13 per cent, those of
India by 14 per cent, those of Indonesia by 24 per cent, and those of Thailand by 18 per cent,
all in US dollar value terms.  Estimates of export growth for other ESCAP countries for 2000
are described in UN ESCAP (2001)8.  These have not been included here, since they were
mostly based on annualized data for the first half of 2000 only, a time of exceptionally
buoyant export growth.

(v) 2001

However, the latest news at the time of writing in July 2001 is that total exports from
East Asia, excluding China, have increased by around 10 per cent over the past year,
compared to their growth of nearly 30 per cent in early 200011.  Also China’s export growth
has slowed from nearly 40 to 4 per cent over the past year.

(vi) Conclusion

In effect, average export growth rates of many countries in North-East, South-East
and South Asia over the period of 1994-2000 are not too different from growth rates in the
early 1990s.  Consequently, the net long-term effect of the crises on the exports of these
countries seems low in dollar-value terms and even positive in terms of their national
currencies and export volumes (tons).

However, the long-term effects of the crises on exports from the Russian Federation
and Central Asia seem cause for concern.  Also, the very fact that the export growth of some
groups of ESCAP countries seems to be decoupled from that of others has important policy
implications.  For example, Turkey’s exports are determined much more by what happens in
the European Union than in neighbouring Central Asia.  And the Philippines’ exports are
more influenced by the United States situation than by that of ASEAN.  Generally, geography
is not a major criteria for regional trade integration, in contrast to, for example, Europe.  This
is illustrated in more detail in Section III.B.

11 Economist, “East Asia falling (again)”, 7 July 2001.
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3.  International supply chain dependences

The first half of 2001 has highlighted a new phenomenon, “economic contagion via
international supply-chain dependencies”, in particular in IT equipment.  North-America and
Europe have outsourced much of their IT production in recent years.  Consequently, as
mainly the smaller East Asian economies are among the world’s most open and they are
heavily dependent on the export of IT equipment12.  When North-America’s and Europe’s IT
investment collapsed, the contagion started to spread.

Due to currency devaluations in the region and export-based recovery from the
1997-1998 crisis, many East-Asian countries today are even more dependent on exports than
they were a few years ago.  For example, the exports of goods and services of the Republic of
Korea increased from 30 per cent in 1996 to 45 per cent in 2000, and those of Thailand from
39 to 66 per cent.  On the other hand, China’s economy was more stable, because exports are
only 23 per cent of GDP and much less focused on IT.

Options to reduce the risks of economic contagion via international supply-chain
dependencies may include further regional integration, a diversification of export products
and export markets, and measures to spur domestic demand.

4.  Imports and trade balance

What about imports?  Data on the trade balances for selected trading partners in 1999
and 2000 (Table III.2) show a widening negative balance for the United States (-461 billion
US$ in 2000) and India (-6.6 billion US$ in 2000).  The negative balance for Least
Developed Countries has reduced slightly.  This is contrast to huge positive balances for
many North-East and South-East Asian countries.  For detailed data on imports and trade
balances for the different ESCAP countries, please refer to UN ESCAP (2001)8.

Table III.2 Trade balances of selected trading partners in 1999 and 2000.  Based on value of goods
in billion current US dollars

Country or region 1999 2000

China 29.5 25.8
Hong Kong, China 1.7 -1.7
Japan 124.5 123.4
India -6.6 -8.0
Indonesia 22.0 26.2
Republic of Korea 29.1 18.9
Taiwan Province of China 11.5 9.0
Thailand 15.1 12.7

Least developed countries -5.3 -2.4
European Union 126.0 49.6
United States of America -337.7 -460.5

Source: United Nations Department of Economic and Social Affairs/ESCAP Development Research and Policy Analysis
Division, LINK Project estimates.

So far we have only discussed trade in currency terms.  More directly related to
transport requirements are, of course, data on volumes, tons, ton-miles, trade by types of
goods and transport mode.  Trade on volumes and tons is reported in parts two, three, and

12 According to Morgan Stanley, almost 80 per cent of Asia’s economic growth in 2000 came from exports
of IT to North-America.
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four of this review.  Additional reference data on seaborne trade (tons and ton-miles) is
available, for example in UNCTAD (2000)13 and Fearnleys (1998)14.  However, these include
data on goods loaded and unloaded rather than on trade flows from port A to B.  Trade by
type of goods is briefly described in the next section on trade flows.

B.  Trade flows

1.  Intraregional trade in the ESCAP region

Table III.3 (left part) summarizes shares of intraregional merchandise trade in total
world trade for ESCAP member countries.  In the early 1990s, intraregional ESCAP trade
was rising rapidly due to growing openness and affluence in the region15.  This trend
continued until 1996, when the share of intraregional trade in the total trade of ESCAP
member countries reached 52 per cent, up from 44 per cent in 199016.  Consequently, in 1996
inter-regional trade (that is ESCAP trade with the rest of the world) accounted for 48 per cent
of its total world trade.

The share of ESCAP intraregional trade then decreased rapidly, from 52 per cent in
1997 to 49 per cent in 1998.  The share of intraregional ESCAP exports dropped even faster
from 52 per cent in 1997 to 46 per cent in 1998.  In other words, as a consequence of the
financial crises, ESCAP trade with countries in the ESCAP region declined more rapidly than
their trade value increased with the European Union and the United States.  (Table III.4).
However, the ESCAP share of intraregional trade is expected to have increased again in 1999
and 2000 in line with economic recovery and exports soaring to a new all-time record level in
the ESCAP region.

Intraregional ESCAP trade of goods is still rather small for South-West Asia, the
Russian Federation and South Asia.  These regions’ trade with other ESCAP member
countries accounts for only 18, 16, and 33 per cent of their total world trade, respectively.

Furthermore, ESCAP subregions that have the highest shares of intraregional trade
tend to dominate ESCAP gross regional product, as well as ESCAP exports to the world.
These subregions17 are North and North-East Asia, South-East Asia, and Australia and New
Zealand with 51, 57, and 51 per cent of their trade respectively being within the ESCAP
region in 1998.  In other words, both the volume and share of the intraregional ESCAP trade
of North-East Asia, South-East Asia, and Australia and New Zealand have grown more
rapidly than elsewhere in the world in the early 1990s.  Then from 1994 to 1996, their trade
expanded rapidly in line with world trends.

However, in the case of some large exporters such as Japan and the Republic of
Korea, the share of intraregional trade is rather moderate compared to its potential, and trade
patterns are rather United States-centric.  Furthermore, a closer analysis shows that the high

13 United Nations Conference on Trade and Development (UNCTAD), 2000.  Review of Maritime Transport
2000 (United Nations publication, Sales No.  E.00.II.D.34).

14 Fearnleys, 1999.  Review 1998 (Oslo, FEARNRESEARCH).
15 Note, however, that an increase of the share of intra-regional trade in total world trade does not

necessarily mean greater economic integration, since this increase may, for example, be simply due to an increase in
the share of ESCAP gross regional product in gross world product.  A detailed assessment of economic integration,
for example, in terms of trade versus gross sales, could be subject of a future study.

16 ESCAP, 1995.  Review and Analysis of Intraregional Trade Flows in Asia and the Pacific, Studies in
Trade and Investment 6 (ST/ESCAP/1506).

17 The exception to this are the Pacific Islands which trade mainly with North-East Asia, Australia and
New Zealand.
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share for Central Asia (69 per cent intra-regional in 1996) is due to their close trading ties
with the Russian Federation, which, however, have become less pronounced recently.

Table III.3 Percentage shares of intraregional trade (exports plus imports) in total world trade
for ESCAP member countries, 1994-1998.  Numbers in brackets show the respective shares for
exports only

Intra-regional share (%) Intra-subregional share (%)
ESCAP subregions within the ESCAP region within an ESCAP subregion

1994 1996 1997 1998 1994 1996 1997 1998

Australia and New Zealand 56 54 54 51 9 9 9 8
(65) (63) (62) (56) (9) (10) (9) (9)

Central Asia … 69 58 51 … 12 7 6
(67) (57) (47) (11) (5) (5)

North and North-East Asia 52 54 54 51 35 36 36 35
(49) (53) (52) (46) (33) (35) (35) (32)

Pacific islands 70 … … 81 5 3 … 8
(53) (74) (11) (…) (20)

South Asia 34 34 33 33 4 4 4 4
(31) (33) (31) (26) (2) (4) (5) (4)

Russian Federation … 17 18 16 … … … …
(19) (19) (19)

South-East Asia 60 60 59 57 21 21 21 21
(59) (61) (60) (55) (24) (25) (24) (21)

South-West Asia 19 18 19 18 2 2 1 1
(18) (18) (19) (13) (1) (1) (1) (1)

ESCAP total 53 52 52 49 29 27 27 26
(51) (52) (51) (46) (28) (27) (27) (25)

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division).

Note: Trade flow data were not available for all ESCAP countries and provinces (see annex I, Table XIII.3 for country listings for
the various subregional country groupings). In particular, missing data for the Pacific island and Central Asian countries, and
particularly for Taiwan Province of China (for example, 1998 exports of US$ 111 billion) lead to distortions (see also
section XIII.B).  A future study could establish independent estimates for regional aggregates.

2.  Intra-subregional trade in the ESCAP region

ESCAP member countries make up a huge and diverse world region.  The present
section examines how geographical proximity affects trade integration in the ESCAP region.
Table III.3 (right column) identifies intra-subregional trade patterns in the ESCAP region.

For example, in 1998 about one third (35 per cent) of North and North-East Asia’s
trade was with other countries in the subregion (that is trade between Japan, China, Republic
of Korea, and so forth), 16 per cent was with other ESCAP member countries, and the
remainder (49 per cent) was with the rest of the world.  This situation is similar to that of the
South-East Asian subregion.

Most striking is the relative unimportance of trade between East and North-East
Asian countries and the Russian Federation despite their geographical proximity and the
availability of vast mineral resources in Siberia.  Still, Russian trade is oriented towards
Europe, whereas North-East Asia’s trade is oriented towards the United States.
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For other ESCAP subregions, intra-subregional trade is small.  In part this has to do
with the smaller relative share of these subregion’s GDP in total world GDP.  However, an
analysis of detailed trade flow data indicates that it is also due to relatively weak subregional
economic integration and dependence on a few dominant trading partners.  There appears to
be large potential for future subregional economic integration.

3.  Interregional trade of the ESCAP region

Now let us turn to interregional trade, that is, the trade of countries within the ESCAP
region with countries outside it.  In the pattern of interregional trade, the United States and
the European Union are the predominant export markets for almost all economies in the
ESCAP region (Table III.4).  In 1998, exports to the United States accounted for 22 per cent
of the total exports of ESCAP countries, to the European Union for 18 per cent.  The
developing countries outside the ESCAP region (“Rest of the World (ROW) developing”),
i.e., countries in West-Asia, Central and South America, and Africa received 8 per cent of
total ESCAP exports.  The developed economies in the rest of the world (that is, European
Free Trade Association, Eastern Europe, Canada, and so forth), referred to here as “ROW
developed”, received about 5 per cent of total ESCAP exports.

Almost 80 per cent of the increase in interregional ESCAP exports at the expense of
intraregional ESCAP exports from 1996 to 1998 (in the course of the financial crises) were
increases in ESCAP exports to the United States and the European Union in the form of
manufactured goods.

Table III.4  Breakdown of merchandise exports of the ESCAP region by destination, 1996 and 1998

Total exports Primary commodities Manufactured goods

Destinations
Value Share Value Share Value Share

[billion US$] [%] [billion US$] [%] [billion US$]  [%]

1996 1998 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998

Inter-regional ESCAP
exports to:

United States 281 314 20 22 18 23 6 8 263 291 23 26
European Union 232 261 16 18 45 48 15 17 187 213 16 19
Miscellaneous 24 13 2 1 22 12 7 4 1.7 1.6 0.1 0.1
ROW developed 64 73 4 5 28 33 9 12 35 41 3 4
ROW developing 95 110 7 8 14 16 5 6 81 94 7 8
Total 695 772 48 54 127 131 42 47 568 641 50 56

Intra-regional ESCAP 748 649 52 46 172 148 58 53 576 501 50 44
exports

Total ESCAP exports to 1 444 1 421 100 100 299 280 100 100 1 145 1 141 100 100
the world

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division).

Note: The trade flow data matrix for 1999 was not available at the time of writing.

ROW (rest of the world) developed: developed economies in the rest of the world (that is, European Free Trade Association,
Eastern Europe, Canada, and so forth).

ROW developing:  developing economies in the rest of the world (that is, Africa, West Asia, Central and South America).
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4.  Trade flows between subregions and types of traded goods

Now let us examine the trade flows between the ESCAP subregions and to the
outside world and whether the traded goods are primary commodities or manufactured goods.
Table III.5 to Table III.8 summarize the relative sizes of these trade flows (exports and
imports) in the form of a matrix.

a)  Overview

Generally, the shift in composition of merchandise exports of the ESCAP economies
continued.  Their share of manufactured products in total exports reached approximately
80 per cent in 1998.  However, this high share was primarily due to the large amount of
exports from North-East, South-East, South and South-West Asia, whereas more than 70 per
cent of exports from Australia and New Zealand, the Pacific islands, Central Asia, and the
Russian Federation were primary commodities.  The share of manufactures in exports
decreased significantly only in Central Asia and the Pacific islands.

Except for Central Asia and the Russian Federation, the share of manufactures in
intraregional ESCAP trade is still less than it is for interregional trade.  Much of the primary
commodity exports from the ESCAP region are absorbed by North-East Asia (in particular
Japan) and South-East Asia (and the Russian Federation in the case of Central Asia).

By 1998, more than 83 per cent of ESCAP exports to non-ESCAP countries
(interregional exports) were in the form of manufactured goods, and only about 17 per cent in
the form of primary commodities.  This distribution roughly holds for all export destinations
that are developed economies (United States of America, European Union, Canada, and so
forth), however, it is somewhat lower (55 per cent) for exports to developing economies
outside the ESCAP region (ROW developing) (Table III.4).  In particular, exports from
North-East, South-East, and South Asia to the United States and the European Union are
basically only in the form of manufactures (e.g., 95 per cent and 96 per cent for exports from
North-East Asia, Table III.6).

In 1998, nearly 80 per cent of the increase in interregional ESCAP exports (at the
expense of intra-regional ESCAP exports) from 1996 to 1998 in the course of the financial
crises were increases of ESCAP exports to the United States and the European Union in the
form of manufactured goods (Table III.4, Table III.6).

From 1994 to 1998, the European Union has continuously gained importance as an
export destination.  It is now the most important export market (outside the ESCAP region)
for all ESCAP subregions, except for North-East and South-East Asia.

b)  Trade flows between North-East Asia, South-East Asia,
Australia and New Zealand

Owing to sluggish domestic demand in the ESCAP region in the aftermath of the
financial crises, the relatively weak trade dependencies between ESCAP regions have further
decreased (Table III.5).  In 1998, 32 per cent of East and North-East Asia exports were within
the subregion, only 9 per cent went to South-East Asia, and less than 2 per cent to Australia
and New Zealand.  32 per cent of Australia and New Zealand’s exports went to North-East
Asia, and some 9 per cent to South-East Asia.  Twenty-one per cent of South-East Asia’s
exports were within the subregion, 27 per cent to North-East Asia, and only 2.6 per cent went
to Australia and New Zealand.  Exports to East and North-East Asia from Australia and New
Zealand, the Pacific islands and South-East Asia (to some extent) were mainly in the form of
primary commodities, whereas flows in the opposite direction were approximately 90 per
cent in the form of manufactured goods.
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c)  East and North-East Asia

About 91 per cent of all exports from East and North-East Asia are in the form of
manufactures rather than primary commodities.  And this holds basically for all exporting
countries in the region and almost all destinations of these exports.

However, the picture is mixed in the case of imports.  Eight-nine per cent of all
imports that are absorbed within the East and North-East Asia region are manufactures.
While 70 per cent of imports from the Russian Federation to China are in the form of
manufactures, Russian imports to Hong Kong, China; Japan; and the Republic of Korea are
mainly primary commodities (28, 5, and 28 per cent respectively).  Most other imports of
primary commodities to East and North-East Asia originated from Australia, New Zealand
and Canada.  Some 73 and 86 per cent of all imports from the United States and the EU,
respectively, are also manufactures.  Altogether, 70 per cent of all imports to East and
North-East Asia are manufactures.

The generally high levels of trade in manufactures for the region contribute to
explaining the high levels of containerization in the region.

d)  South Asia

Only 26 per cent of South Asia’s exports went to other ESCAP countries in 1998,
a mere 5 per cent of which were exports within the South Asia subregion, and 13 per cent
were exports to North-East Asia.  Two thirds of these export flows were manufactured goods,
the rest primary commodities (Table III.6).  Despite their geographical proximity, South-East
Asia and South-West Asia account for a mere 4 and 1 per cent of South Asia’s exports,
respectively.  South Asia’s major export destination is the European Union which receives
roughly 30 per cent of South Asia’s exports.

e)  South-West Asia

In 1998, only 13 per cent of South-West Asia’s (Turkey’s18) exports went to other
ESCAP countries, of which 4 per cent had Central Asia as their destination and 5 per cent the
Russian Federation.  The major destination is clearly the European Union which received half
of all its exports.  Approximately, 70 to 80 per cent of South-West Asia’s exports were
manufactured goods.

f)  Central Asia

In 1998, three quarters of Central Asian exports were primary commodities
(in particular, oil and gas).  Central Asia’s major export market is still the Russian Federation
which received on third of its exports.  However, Central Asia is clearly diversifying its
export destinations, since this share has declined and the European Union has emerged as the
second largest export market with some 31 per cent.  For comparison, the United States
received only about 1 per cent of Central Asia’s exports.

g)  Russian Federation

In the case of the Russian Federation, the importance of export markets has shifted
significantly.  An emerging export destination is the United States, which in 1998 took in
some 7 per cent of Russian Federation’s exports, nearly two thirds of which were
manufactured goods.  This was already twice as much as exports to Central Asia (also about

18 Turkey is the only reporting country in the sample, see Table XIII.3.  No data available for the Islamic
Republic of Iran and Afghanistan.
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two thirds manufactured goods).  The value of the Russian Federation’s exports to North-East
Asia (half of which are manufactured goods) was similar (slightly larger) to its exports to the
United States.  However, the Russian Federation’s major export markets continued to be the
European Union and European transition economies which receive about two thirds of its
exports.  Roughly 80 per cent of these are primary commodities, in particular oil and gas.  All
in all, there appears to be a large potential for future growth in exports from the Russian
Federation.

C.  Statistical annex:  trade flow matrices

Since only half of all the countries in the ESCAP region actually reported their
imports and exports by destination and originating country, not all sums of individual
country-by-country flows are comparable.  For details see Table XIII.3 and
http://www.unescap.org/tctd/gt/reviewstats.htm.  Though it would be good to have estimates
for the missing trade data, the main features of overall trade flow patterns are not expected to
be very different, owing to the smaller size of trade with countries that did not report their
trade flows.

Table III.5 Export flows of goods (including re-exports) from the ESCAP subregions (listed on the
left) to destination subregions (listed on the top), 1994-1998

Shares in total world exports [%]

Australia Central East and Pacific Russian South South- South- ESCAP Miscel- EU USA ROW ROW World
Subregion Year and Asia North- Islands Federa- Asia east west region laneous deve- deve-

New east tion Asia Asia loped loping

Zealand Asia

Australia and 1994 9.5 0.0 38.1 2.7 0.3 1.9 12.2 0.6 65.2 11.1 11.1 6.9 1.6 4.0 100 59
New Zealand 1996 9.6 0.0 35.3 2.9 0.2 2.0 12.4 0.7 63.2 14.6 10.3 5.8 2.0 4.1 100 75

1997 9.4 0.0 34.3 2.7 0.4 1.9 12.7 0.6 62.0 15.3 9.9 6.7 1.7 4.4 100 77
1998 8.7 0.0 32.2 2.4 0.3 2.4 9.1 0.7 55.7 14.8 13.1 8.8 2.2 5.5 100 68

Central Asia 1994 ... .... .... .... ... ... ... ... ... ... ... ... ... .... .... ...
1996 0.0 10.6 12.3 0.0 40.7 0.3 1.4 2.1 67.4 0.2 17.7 1.2 12.3 1.2 100 6
1997 0.0 5.3 11.3 0.0 35.2 0.6 1.9 3.0 57.2 0.2 26.3 2.1 12.6 1.7 100 6
1998 0.0 5.0 8.8 0.0 29.6 0.2 0.4 3.0 47.1 0.2 31.1 1.4 16.1 4.1 100 5

East and 1994 2.1 0.1 32.8 0.1 0.5 1.2 11.9 0.4 49.1 0.0 14.6 25.7 2.8 7.8 100 766
North-east 1996 1.8 0.1 34.8 0.2 0.6 1.2 13.3 0.6 52.6 0.0 14.4 22.9 2.8 7.2 100 875
Asia 1997 1.8 0.1 34.8 0.2 0.6 1.1 12.4 0.7 51.7 0.0 14.5 23.1 3.2 7.5 100 930

1998 2.0 0.1 31.7 0.1 0.5 1.3 9.4 0.7 45.8 0.0 16.6 25.3 3.8 8.5 100 881

Pacific Islands 1994 26.0 ... 10.3 10.8 0.0 1.2 4.9 0.0 53.3 4.2 20.5 17.2 4.5 0.2 100 0.6
1996 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
1997 .. ... ... ... ... ... ... ... ... ... ... ... ... ... .... ...
1998 14.2 0.0 11.9 19.5 0.1 0.1 27.7 ... 73.5 ... 11.6 7.0 6.8 1.0 100 0.9

Russian 1994 ... ... ... ... ... ... ... ... ... ... ... ... ... ... .... ...
Federation 1996 0.0 4.8 9.4 0.0 ... 0.6 1.4 2.3 18.6 12.0 28.7 4.3 31.5 4.9 100 89

1997 0.0 4.8 9.5 0.0 ... 1.1 1.2 2.8 19.4 2.7 31.6 5.0 36.8 4.5 100 89
1998 0.0 4.1 8.6 0.9 ... 1.0 0.7 3.3 18.7 2.6 31.5 6.9 34.7 5.7 100 74

South Asia 1994 1.5 0.1 16.1 0.0 2.2 4.3 6.0 1.1 31.4 1.2 30.0 20.8 3.6 13.1 100 40
1996 1.4 0.2 16.8 0.0 1.8 4.5 7.3 1.4 33.4 1.0 28.4 20.1 3.4 13.7 100 47
1997 1.5 0.3 15.5 0.0 2.1 4.2 5.9 1.3 30.8 0.7 28.8 20.6 4.0 15.0 100 48
1998 1.3 0.3 13.0 0.1 1.6 4.9 4.2 1.1 26.4 0.2 29.5 23.6 4.2 16.2 100 47

South-east 1994 2.1 0.0 29.1 0.3 0.5 2.0 24.3 0.2 58.6 0.2 14.4 19.9 2.0 4.9 100 257
Asia 1996 2.2 0.0 30.6 0.2 0.4 2.2 24.8 0.4 60.8 0.2 14.4 18.6 1.6 4.5 100 329

1997 2.3 0.0 30.3 0.2 0.3 2.3 24.0 0.4 59.8 0.3 14.8 19.0 1.5 4.6 100 343
1998 2.6 0.0 27.4 0.2 0.2 2.9 21.3 0.4 55.0 0.0 16.7 21.2 2.1 5.1 100 317

South-west 1994 0.2 2.8 5.8 0.0 4.5 0.9 2.2 1.4 18.0 2.2 47.7 8.4 8.3 15.4 100 18
Asia 1996 0.3 3.7 2.6 0.0 6.5 0.7 2.8 1.3 17.9 2.0 49.8 7.0 9.5 13.9 100 23

1997 0.3 4.1 2.0 0.0 7.8 0.5 2.6 1.2 18.6 3.8 46.7 7.7 10.3 12.8 100 26
1998 0.3 3.7 1.3 0.0 5.0 0.6 0.9 0.8 12.7 4.2 50.0 8.3 10.6 14.3 100 27

ESCAP region 1994 2.4 0.1 31.2 0.3 0.6 1.5 14.3 0.4 50.9 0.7 15.4 23.0 2.7 7.2 100 1 140
1996 2.1 0.5 31.1 0.3 0.8 1.6 14.7 0.7 51.8 1.6 16.1 19.5 4.4 6.6 100 1 444
1997 2.2 0.5 31.0 0.3 0.8 1.5 14.0 0.8 50.9 1.1 16.4 19.8 4.9 6.8 100 1 521
1998 2.3 0.4 28.3 0.3 0.6 1.8 11.2 0.8 45.7 0.9 18.4 22.1 5.1 7.8 100 1 421

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United National Statistics Division).

Note: The subregions on the left are simply the sums of exports from “reporting countries” as outlined in Table XIII.3.  Because
detailed trade flow data is not available for some countries, totals are necessarily smaller than those reported in Table III.1.
A future draft of this review could include independent estimates for the ESCAP subregions to account for the missing data for
some countries.

Value of
world

exports

[billion
US$]
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Table III.6 Share of manufactured goods in export flows from the ESCAP subregions (listed on
the left) to the destination subregions (listed on the top), 1994-1998

Share of exports of manufactured goods in total exports [%]

Australia Central East and Pacific Russian South South- South- ESCAP Miscel- EU USA ROW ROW World

Subregion Year and Asia North- Islands Federa- Asia east west region laneous deve- deve-
New east tion Asia Asia loped loping

Zealand Asia

Australia and 1994 70 96 17 56 11 17 34 10 29 4 25 47 32 23 27 16
New Zealand 1996 70 26 17 53 8 17 37 10 30 3 31 54 27 29 28 21

1997 70 42 17 54 6 13 36 18 30 5 28 54 32 34 28 21
1998 69 32 15 53 3 14 35 25 28 5 27 47 31 34 27 18

Central Asia 1994 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
1996 86 30 57 ... 35 88 94 54 40 ... 14 76 15 25 33 2.1
1997 95 26 55 81 27 86 94 75 38 ... 7 47 9 56 27 1.7
1998 92 15 49 100 23 44 94 64 30 ... 11 67 18 46 23 1.3

East and 1994 97 83 87 85 79 88 91 94 88 58 96 97 95 98 93 709
North-east 1996 97 94 85 91 79 91 90 96 87 61 96 97 94 98 91 801
 Asia 1997 95 95 85 88 82 90 90 95 87 62 96 96 89 97 91 849

1998 91 94 86 85 83 90 89 94 87 74 95 96 82 97 91 805

Pacific islands 1994 53 ... 4 40 78 0.8 4 91 35 2 1 82 1 14 33 0.2
1996 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
1997 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
1998 17 ... 0.3 5 100 44 5 ... 7 ... 2 37 6 4 8 0.1

Russian 1994 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...
Federation 1996 89 66 60 31 ... 97 60 43 61 ... 17 54 19 32 26 23

1997 72 61 43 8 ... 45 65 43 49 0 13 52 13 37 23 20
1998 64 62 47 0 ... 76 69 47 50 0 20 57 17 40 28 21

South Asia 1994 86 83 74 69 61 69 64 60 71 0 85 89 82 70 78 31
1996 89 89 69 94 54 65 54 64 65 1 85 88 83 68 76 35
1997 85 83 69 88 51 65 60 72 67 0 85 88 85 71 77 37
1998 86 80 74 94 50 45 62 67 66 ... 87 89 86 71 79 37

South-east 1994 72 73 55 52 87 52 76 45 64 87 79 84 76 71 71 182
Asia 1996 67 91 61 49 84 52 78 48 68 94 82 90 77 72 75 246

1997 66 76 60 48 76 51 77 52 67 60 80 88 71 67 73 251
1998 68 74 65 47 68 49 77 57 69 55 82 89 63 68 75 238

South-west 1994 40 69 88 65 71 59 91 62 77 86 74 74 68 61 72 13
Asia 1996 54 59 66 51 75 55 89 67 71 80 77 73 72 68 74 17

1997 53 63 64 44 78 65 92 68 74 57 78 76 75 70 75 20
1998 55 68 59 43 74 42 83 78 69 76 80 80 77 71 77 21

ESCAP region 1994 86 77 75 64 76 70 82 76 78 16 88 93 88 89 83 952
1996 83 66 75 66 67 71 83 71 77 7 80 94 56 85 79 1 145
1997 82 66 75 65 66 68 82 73 77 11 79 93 52 86 79 1 200
1998 80 68 77 51 65 65 82 75 77 12 81 93 55 86 80 1 141

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division).

Note: The subregions on the left are the sums of exports from “reporting countries” as outlined in Table XIII.3.

Includes re-exports.

ROW = rest of the world.

Value of

Manufac-

tured goods

exports

[billion

US$]
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Table III.7 Import flows of goods into each of the ESCAP subregions (listed on the top) from
source subregions (listed on the left), 1994-1998

Share of imports from source subregion in total imports [%]

Importing subregion:

Source Year Australia Central East and Pacific Russian South South- South- ESCAP
Subregion and Asia North- islands Federa- Asia east west region

New east tion Asia Asia
Zealand Asia

Australia and 1994 8.1 ... 3.8 49.9 ... 3.2 2.8 1.3 3.7
New Zealand 1996 8.4 0.1 3.6 64.9 0.4 3.1 2.9 1.0 3.4

1997 8.3 0.0 3.6 ... 0.5 3.8 2.8 1.1 3.4
1998 6.7 0.1 3.7 49.9 0.5 3.4 2.6 1.0 3.4

Central Asia 1994 0.0 ... 0.1 ... ... 0.1 0.0 0.9 0.1
1996 0.0 13.7 0.1 ... 6.9 0.0 0.0 0.8 0.4
1997 0.0 8.1 0.2 ... 6.8 0.1 0.0 1.0 0.5
1998 0.0 6.6 0.1 0.0 5.0 0.1 0.0 1.2 0.4

East and 1994 28.7 ... 38.5 16.9 ... 17.5 39.0 7.6 36.5
North-east 1996 24.8 3.9 37.2 15.6 5.0 15.6 36.2 7.8 33.1
Asia 1997 25.9 4.1 37.7 ... 4.9 14.9 35.3 9.4 32.9

1998 27.0 4.7 39.3 19.8 5.3 17.3 34.5 10.2 33.5
Pacific islands 1994 1.9 ... 0.3 2.2 ... 0.0 0.1 0.0 0.3

1996 1.8 0.0 0.2 2.6 0.0 0.0 0.1 0.0 0.2
1997 1.4 0.0 0.2 ... 0.0 0.3 0.1 ... 0.2
1998 1.1 0.0 0.2 0.5 0.0 0.3 0.2 0.0 0.2

Russian 1994 0.0 ... 1.3 0.0 ... 1.5 0.6 4.5 1.1
Federation 1996 0.0 49.2 1.4 ... ... 1.2 0.6 4.4 1.3

1997 0.0 38.6 1.2 ... ... 1.3 0.5 4.5 1.2
1998 0.0 34.6 1.1 0.0 ... 1.1 0.2 4.7 1.1

South Asia 1994 1.0 ... 1.1 1.4 ... 2.9 1.0 0.7 1.1
1996 1.0 0.5 1.1 0.1 1.2 3.7 1.2 0.9 1.2
1997 1.0 0.5 1.1 ... 1.4 3.8 1.1 0.8 1.2
1998 1.0 0.9 1.1 0.7 1.3 3.7 0.9 0.8 1.2

South-east Asia 1994 7.5 ... 10.5 10.5 ... 8.7 17.8 1.4 11.9
1996 9.0 0.3 11.5 11.3 0.9 8.5 17.7 1.5 12.0
1997 9.8 0.1 11.6 ... 0.9 9.4 18.4 1.4 12.2
1998 11.1 0.3 11.4 14.5 0.8 11.7 20.4 1.6 12.4

South-west Asia 1994 0.1 ... 0.8 0.0 ... 2.2 0.6 3.0 0.8
1996 0.1 4.1 0.7 ... 1.0 2.2 0.7 1.9 0.8
1997 0.1 6.9 0.8 ... 1.3 1.7 0.9 1.3 0.9
1998 0.2 7.3 0.6 0.0 0.9 1.4 0.6 0.9 0.7

ESCAP region 1994 47.3 ... 56.4 80.9 ... 36.1 61.9 19.4 55.6
1996 45.1 71.8 55.8 94.4 15.4 34.5 59.4 18.1 52.5
1997 46.6 58.4 56.3 ... 15.8 35.3 59.1 19.6 52.5
1998 47.1 54.4 57.5 85.4 13.8 39.0 59.5 20.4 52.9

Miscellaneous 1994 1.5 ... 0.4 0.4 ... 5.6 0.4 1.4 0.7
1996 1.9 0.1 0.4 1.1 26.2 8.2 0.5 0.7 1.9
1997 1.9 0.0 0.4 ... 22.0 5.4 0.5 1.8 1.7
1998 1.9 0.1 0.6 ... 26.1 0.0 0.3 1.5 1.8

European Union 1994 22.6 ... 13.5 4.3 ... 24.7 14.6 46.9 15.5
1996 23.6 12.7 13.5 2.1 26.0 23.3 15.1 52.9 16.5
1997 23.0 19.4 12.8 ... 28.8 23.0 14.5 51.2 16.2
1998 22.8 22.6 12.9 2.7 26.8 22.3 13.5 52.4 16.3

United States 1994 21.2 ... 16.9 13.5 ... 9.4 14.7 10.4 16.1
of America 1996 21.7 2.0 17.2 1.7 4.8 8.8 15.2 7.7 15.8

1997 20.9 5.2 16.5 ... 6.0 8.8 16.2 8.9 15.6
1998 21.5 6.4 16.9 9.5 7.0 8.1 17.9 8.8 16.1

ROW developed 1994 3.5 ... 4.2 0.5 ... 5.1 2.7 9.2 3.9
1996 3.7 11.1 3.9 0.1 25.1 5.1 2.8 8.9 4.7
1997 3.5 14.4 3.8 ... 24.4 7.6 2.7 8.5 4.8
1998 3.5 14.1 3.7 0.9 22.5 7.9 2.4 8.5 4.8

ROW 1994 3.7 ... 8.7 0.4 ... 19.1 5.8 12.6 8.1
developing 1996 3.9 2.2 9.2 0.5 2.6 20.1 7.1 11.8 8.6

1997 4.0 2.5 10.3 ... 2.9 19.9 7.0 10.0 9.2
1998 3.2 2.5 8.4 1.6 3.9 22.7 6.3 8.3 8.1

World 1994 100 ... 100 100 ... 100 100 100 100
1996 100 100 100 100 100 100 100 100 100
1997 100 100 100 ... 100 100 100 100 100
1998 100 100 100 100 100 100 100 100 100

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division).

Note: The figures given are the sums of imports to “reporting countries” in each subregion, as outlined in Table XIII.3.

ROW = rest of the world.
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Table III.8 Percentage shares of manufactured goods in import flows to the ESCAP subregions
(listed on the top) from subregions outside the ESCAP region (listed on the left), 1994-1998

Share of imports of manufactured goods from the source subregion in total imports [%]

Source Importing subregion:

Subregion Year Australia Central East and Pacific Russian South South- South- ESCAP
and New Asia North- islands Federa- Asia east west region
Zealand east Asia tion Asia Asia

Australia and 1994 62.5 ... 13.9 54.5 ... 12.4 34.5 3.7 24.3
New Zealand 1996 62.4 11.4 14.1 40.3 4.4 13.8 33.5 9.9 24.3

1997 62.0 99.2 14.6 ... 4.7 8.2 34.6 13.9 24.3
1998 59.3 59.7 13.1 62.9 3.2 10.8 30.9 24.4 22.3

Central Asia 1994 98.0 ... 27.3 ... ... 10.5 72.2 18.9 25.2
1996 99.8 21.1 41.0 ... 27.6 23.4 13.5 17.5 28.6
1997 94.4 37.7 35.4 ... 21.5 49.2 61.3 27.3 26.4
1998 96.3 43.8 35.7 63.0 19.0 33.8 65.7 25.9 25.2

East and 1994 97.2 ... 87.9 92.5 ... 79.2 90.8 97.1 89.0
North-east 1996 97.2 77.8 87.9 94.5 76.4 86.7 93.1 97.6 89.7
Asia 1997 96.9 92.7 87.8 ... 77.7 81.0 92.5 96.5 89.3

1998 93.2 92.8 88.5 95.0 76.1 80.3 91.8 95.8 89.3
Pacific islands 1994 11.8 ... 11.1 45.8 ... 59.5 14.4 3.8 12.0

1996 16.1 73.8 16.3 50.2 97.4 16.7 11.1 3.6 15.9
1997 20.4 100.0 16.5 ... 97.0 9.5 16.0 ... 17.5
1998 28.2 33.0 20.5 7.5 91.3 8.7 9.2 ... 20.1

Russian 1994 60.5 ... 44.1 51.5 ... 48.0 74.4 35.1 47.7
Federation 1996 87.4 64.9 44.1 ... ... 62.3 84.0 30.4 50.8

1997 77.7 65.2 36.1 ... ... 67.3 86.9 30.1 45.8
1998 70.4 61.9 38.9 27.3 ... 66.4 88.4 30.4 44.3

South Asia 1994 85.4 ... 66.9 76.2 ... 53.3 62.0 77.1 65.5
1996 86.2 44.9 65.6 100.0 42.3 51.7 50.1 78.1 60.3
1997 85.4 42.0 65.4 ... 35.8 65.4 55.2 86.0 62.9
1998 84.3 43.3 64.4 88.4 29.4 49.2 57.0 87.8 60.4

South-east Asia 1994 66.7 ... 48.1 74.0 ... 40.5 73.2 35.4 58.2
1996 63.7 39.1 54.2 73.9 64.3 38.3 74.4 50.0 61.5
1997 65.1 70.7 56.6 ... 52.1 40.2 77.1 52.2 63.9
1998 65.1 75.4 60.4 87.8 50.3 38.0 78.3 63.1 66.0

South-west Asia 1994 29.1 ... 20.7 44.4 ... 17.6 30.9 1.4 20.8
1996 50.7 81.7 9.0 ... 66.8 16.1 24.2 3.5 17.5
1997 56.8 82.1 8.9 ... 71.6 21.1 24.7 3.3 20.5
1998 46.7 84.4 7.5 33.3 69.1 24.1 17.3 4.2 19.0

ESCAP region 1994 82.5 ... 72.7 65.1 ... 56.8 81.9 53.0 75.2
1996 80.5 57.9 73.3 53.6 48.7 58.7 82.8 58.7 75.4
1997 81.3 65.2 73.7 ... 45.6 56.6 83.1 63.1 75.6
1998 79.9 65.1 75.5 74.5 46.6 55.6 82.9 66.2 76.3

Miscellaneous 1994 85.8 ... 91.8 28.6 ... ... 71.9 91.5 57.5
1996 83.1 1.1 92.9 82.1 0.0 3.8 45.1 81.0 20.4
1997 81.5 ... 93.3 ... 0.2 ... 60.3 44.3 21.5
1998 80.0 ... 91.4 ... 0.4 100.0 38.0 56.2 24.4

European Union 1994 92.7 ... 85.5 79.3 ... 79.3 86.7 85.6 86.0
1996 93.4 75.5 87.0 83.5 78.4 79.5 90.0 86.3 87.0
1997 92.9 75.7 85.2 ... 76.6 80.6 89.9 89.0 86.2
1998 92.1 87.9 85.7 84.0 78.0 76.9 90.0 90.3 86.4

United States 1994 91.7 ... 67.2 94.4 ... 68.0 83.3 68.2 72.9
of America 1996 92.4 62.0 69.7 95.0 58.2 68.6 87.2 60.6 75.2

1997 92.4 83.1 71.8 ... 55.1 71.7 88.7 68.7 77.2
1998 89.9 84.4 73.1 83.6 65.2 71.0 89.9 71.1 78.3

ROW developed 1994 82.8 ... 52.6 80.2 ... 58.3 76.0 71.6 59.6
1996 84.7 77.0 53.2 100.0 51.8 50.4 79.3 67.3 59.0
1997 84.8 66.9 52.8 ... 46.5 38.4 75.1 69.8 55.8
1998 85.2 76.6 50.3 85.5 43.5 29.4 75.7 72.2 53.2

ROW developing 1994 27.8 ... 11.9 65.0 ... 22.0 20.0 12.5 14.8
1996 30.8 18.0 10.5 11.2 12.8 22.3 19.2 12.4 14.0
1997 31.4 58.9 8.5 ... 12.5 19.8 16.8 12.0 11.9
1998 41.1 33.4 9.3 83.7 8.5 16.6 20.1 17.3 13.2

World 1994 84.8 ... 67.5 69.6 ... 53.7 79.0 67.0 70.9
1996 84.4 61.4 68.1 55.1 44.0 52.2 79.8 68.9 70.2
1997 84.4 68.2 67.4 ... 44.4 51.7 80.0 72.0 69.8
1998 83.8 72.3 70.0 75.8 42.1 50.7 80.8 75.6 71.1

Value of manufactured goods imports [billion US$]
World 1994 52 ... 446 0.7 ... 23 216 16 753

1996 64 3.1 573 0.1 27 31 287 30 1 014
1997 64 3.8 567 ... 30 32 285 35 1 017
1998 60 3.9 492 1.0 25 30 212 35 859

Source: COMTRADE, 2001 (international merchandise trade database maintained by the United Nations Statistics Division).

Note: The figures given are the sums of imports to “reporting countries” in each subregion, as outlined in Table XIII.3.

 ROW = rest of the world.
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Photos on pervious page: (top left) bridge over the Meghna River, Bangladesh; (top right)
Asian Highway in Tashkent;  (middle left) Trans-Asian Railway in the Republic of Korea
(middle right) Trans-Asian Railway in the Russian Federation; (bottom left) “Skytrain” in
Bangkok, Thailand; (bottom right) traffic jam in Bangkok, Thailand;
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IV.  URBAN TRANSPORTATION

A.  Introduction

Over the last two decades, rapid population growth and spatial expansion has led to
a sharp increase in demand for urban transport facilities and services in many cities in the
ESCAP region.  However, several factors have hindered the adequate provision of services to
match the ever-increasing demand.  In many cities, densification and spatial expansion have
occurred with little or no development planning, while in some cases the failure of the
instruments of governance has resulted in a significant wastage of resources or substandard
quality of infrastructure.  Furthermore, the huge capital costs and time required to develop
high capacity transit systems have prevented the timely implementation of such systems in
rapidly growing urban areas.  As a result, many cities have relied on road-based systems
which have serious capacity constraints, negative environmental consequences and other
limitations.

Consequently, many cities in the region are facing serious problems, including
serious congestion, air pollution from transport sources, high rates of traffic accidents and
inadequate access to transport facilities by poor and vulnerable groups, such as people with
disabilities.  The deteriorating urban environment threatens the “liveability” and productivity
of many cities.  In some of the major capitals, such as Bangkok, Dhaka, Manila and
New Delhi, the situation is so severe that the efficiency of their urban economy is negatively
affected, as is the health and welfare of the people living in them.

B.  Current challenges in urban transportation

1.  Growing motorization

While the level of motorization in Asian cities is still much lower than levels in
European cities, a trend of rapid motorization is evident in almost all of them.  Apart from
a few cities in Central Asia, there has been a considerable increase in the motor vehicle
populations of all major cities.  However, there are significant variations in the level and rate
of motorization between cities, due partly to differences in income levels and government
policy.

For example, the number of road vehicles in Bangkok grew more than sevenfold
between 1970 and 1990.  The vehicle population of Beijing grew about threefold between
1991 and 2000, from 540,000 to 1,570,000.  Similar trends in growth occurred in Jakarta and
Kuala Lumpur.  Since the late 1990s, Indian cities have also experienced rapid growth rates
of their vehicular population, following the introduction of economic reforms that lowered
costs and increased the affordability of passenger cars.  For example, Mumbai has registered
an annual growth of motorized vehicles of about 10 per cent in recent years, while between
1995 and 2000, Delhi’s total motor vehicle population grew from 2.4 to 3.3 million, of which
the car population increased from 576,000 to 837,000.19

The exponential growth of motorized two- and three-wheelers is another visible trend
in Asian cities.  In many countries, such as Thailand, Malaysia, and Indonesia, two- and
three-wheelers make up over half of all motor vehicles.  Bangkok currently has an estimated
2 million motorcycles.  Ho Chi Minh City in Viet Nam and Penang in Malaysia have about
300 motorcycles per 1000 persons.  The number of these vehicles is expected to grow very

1 N.V. Iyer, Measures to control vehicle population:  The Delhi experience, paper presented at the
workshop on Fighting Urban Air Pollution:  From Plan to Action, held at Bangkok from 12 to 14 February 2001.
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rapidly in China, Viet Nam, India and other low-income countries; for example, it is projected
that there will be 70 million motorcycles in China by 2015.20

It is expected that cities in the region will continue to experience high rates of vehicle
population growth, particularly for private vehicles, for many years to come.  This is partly
due to government policy, which has significantly influenced the growth of motor vehicles in
many countries.  For example, despite their comparatively lower average income levels, car
ownership rates in Bangkok and Jakarta are much higher than in Singapore; Hong Kong,
China; and Seoul.

2.  Financial burden on the public exchequer

The growth in motor vehicles has led to increased demand for new and improved
road infrastructure and services, which require massive investments of financial and other
resources.  For various reasons, many governments have found that it is difficult to fund
transport infrastructure projects by charging the users directly.  Consequently, transport
infrastructure development has remained mainly the responsibility of the public sector,
putting an enormous financial burden on national and urban local governments.  For example,
during the Seventh Plan period of Thailand between 1992 and 1996, the total investment for
road infrastructure projects in Bangkok alone amounted to a staggering 142 billion baht, or
about US$ 5.7 billion.  The private sector contribution made up 20.5 per cent of the total.21

3.  Public transport

Public transportation has a very important role in urban transportation.  Many cities
such as Hong Kong, China; Singapore; and Tokyo, where the modal share of public transport
is 70 per cent or more of total person trips, are deemed to be public-transportation oriented.
In Bangkok, Jakarta, and Manila, the modal share of public transport varies between 40 and
60 per cent of total person trips.  In most cities of the region, the majority of the common
people, the poor and other disadvantaged groups are very heavily dependent on public
transportation.  Compared with private cars, public transportation is more sustainable on
economic, financial, social and environmental grounds.  However, the failings of public
transportation have become one of the major challenges faced by many cities.  Dissatisfaction
with the level and quality of public transportation services leads those people who can afford
it to turn to private modes of transport.  Another common problem in many cities is that
women, people with disabilities and other disadvantaged groups have poor access to public
transport services and that it is found difficult to meet their basic mobility needs.

4.  Congestion

Congestion is a common mark of motorization in most growing cities of the region.
The central parts of many capitals, such as Bangkok, Delhi, Dhaka, Jakarta, Metro Manila,
and Seoul, are particularly congested, with weekday peak-hour traffic speeds reported to
average 10 km per hour or less.  One estimate put the average travel time for work trips in
Asia at 42 minutes.22  In large cities this number can be much higher, as in the case of
Bangkok, where the average is estimated to be about 60 minutes.  Delays due to congestion
account for a significant proportion of the total trip time.

20 ESCAP and Asian Development Bank, 2000.  Op. cit.
21 Thailand, Office of the Commission for the Management of Land Traffic (OCMLT), 1998.  Final report of

the transport planning and policy project, p.  C-1.
22 United Nations Centre for Human Settlements (Habitat), 2001.  The State of the World’s Cities 2001

(Nairobi).



Part Two ---- IV.  Urban Transportation 39

The estimated social cost of congestion could be enormous.  A study in 1995
estimated the direct economic costs of congestion in Bangkok at 163 billion baht annually.
The total cost represented 27 billion for the additional costs of vehicle operation, 20 billion
for additional labour costs, and 116 billion for passengers’ lost time.23  The total cost,
however, did not include the cost of damage to the environment or human health.  In many
cities the level of congestion is so high that even a moderate reduction could provide
significant benefits.  A recent World Bank study estimated that a 10 per cent reduction in
peak-hour trips in Bangkok would provide benefits of about US$ 400 million annually.24

Sources: Barter, Paul, An international comparative perspective on urban transport and urban form in Pacific Asia:  The challenge
of rapid motorization in dense cities, PhD thesis, Murdoch University, Perth, 1999; and various other sources.

Figure IV.1  Road length per capita in selected Asian cities in 1990 and 2000
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5.  Air pollution

Vehicular emissions have become a major source of air pollution in many cities.  In
Bangkok, Beijing, Delhi, Dhaka, Karachi, Jakarta, Manila, Mumbai, Seoul, and Tehran,
suspended particulate matter (SPM) exceeds the World Health Organization guidelines by
more than a factor of two.25  The conditions are no different with respect to the levels of other
pollutants such as carbon monoxide, sulphur oxides, lead and nitrogen dioxide.  These poor
air quality conditions prevail despite relatively low levels of motorization and vehicle use per
person, by global standards.  The existence of a large number of vehicles with poor emission
control standards and the low quality of available fuel are the two primary reasons for this
situation.

23 OCMLT, 1998.  Op. cit., pp. 2-4.
24 ESCAP and Asian Development Bank, 2000.  Op. cit.
25 World Bank, 2001.  Cities On the Move:  A World Bank Urban Transport Strategy Review, available at

<http://wbln0018.worldbank.org/transport/utsr.nsf> (16 November 2001).
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In some cities, the prevalence of three-wheelers with two-stroke engines has further
aggravated the situation.  For instance, Dhaka has an estimated population of 70,000 bajaj
three-wheelers.  These three-wheelers emit 30 times more pollutants than a normal car.26  The
cost of pollution in some cities is colossal:  the World Bank, for example, estimates that the
public health cost from air pollution in Jakarta alone will cost Indonesia US$ 220 million
a year.  In Bangkok, Jakarta and Kuala Lumpur, the annual costs from dust and lead pollution
are estimated at US$ 5 billion, or about 10 per cent of combined city income.27

C.  Trends in urban transport development

1.  Initiatives for rail-based systems

A notable trend in urban transport development is the growing interest in rail-based
public transport systems.  Governments in many countries have begun studying or
implementing projects to develop rail-based transit systems in response to the shortcomings
of road-based transport systems to meet growing demand in very large cities.  Bangkok
(Thailand), Busan, Incheon and Seoul (Republic of Korea), Kolkata (India), Kuala Lumpur
(Malaysia), Manila, Beijing, Guangzhou, Shanghai, Shenzen, Daegu and Tianjin (China)
have implemented new projects or are undertaking major extensions for their existing
systems, while cities such as Bangalore, Dhaka, Hyderabad, Karachi, Mumbai, and about
10 cities in China are understood to be actively considering rail-based systems.

2.  The improvement of public transport

Another notable trend is the increased attention being given to raising the quality of
bus transport services, through the improvement of existing services and the introduction of
new services.  Premium (air-conditioned) bus services are now available in a large number of
cities in the region.  Cities with relatively higher incomes such as Bangkok, Kuala Lumpur,
Shanghai, and Shenzhen have introduced higher-quality buses on their roads.  Advanced-
technology, low-floor kneeling buses have been introduced in Hong Kong, China; Singapore;
and many Japanese cities to facilitate the embarking and disembarking of passengers,
particularly for elderly passengers or passengers with disabilities.

Another major direction of development is the integration of public transport
services.  Cities with more advanced forms of transportation such as Singapore and Hong
Kong, China have successfully integrated their various public transport services provided by
multiple operators, such as the underground and bus systems.  Seoul and Metro Manila,
meanwhile, have been less successful in modal integration.28  Bangkok has prepared a plan to
integrate the city’s bus services with the rail transit systems, such as the underground system
currently under construction.

3.  The improvement in air quality

The present levels of air pollution have prompted many cities to undertake measures
to improve air quality.  These measures include the introduction of lead-free petrol and
low-sulphur diesel; the introduction of vehicle emission control standards and a mandatory
regular vehicle inspection system; the promotion of cleaner fuels like liquefied petroleum gas

26 Karim, M., Y. Komori, T. Esaki and S. Ahammad, 1998.  “Mass transit demand and appropriate measures
in Dhaka metropolitan”, paper presented at the 91st Annual Meeting of the Air & Waste Management Association,
held at San Diego from 14 to 18 June, 1998.

27 World Bank, 2001.  Op. cit.
28 PADECO, 2000.  Study on Urban Transport Development:  Final Report, prepared for the World Bank.

Available at <http://wbln0018.worldbank.org/transport/utsr.nsf/> (16 November 2001), pp. 1-14.
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(LPG) and compressed natural gas (CNG) for commercial vehicles; the banning and phasing
out of certain types of vehicles; restrictions on diesel vehicles; and transport demand
management.

For example, Bangkok is implementing an air quality management project;
Manila has an anti-smoke-belching programme; Jakarta has introduced an inspection and
maintenance programme for private cars; Delhi has banned the operation of all
diesel-powered buses and trucks; and Dhaka has undertaken a programme to phase out
two-stroke engine three-wheelers by 2003.  Most of the cities with air quality management
programmes have identified priority areas for improvement.  For instance, Bangkok and
Delhi have identified SPM as the main target for improvement of air quality, and are therefore
concentrating on interventions to target diesel-powered buses and trucks, since they are the
major sources of SPM.  Unleaded petrol is now available in most of the countries, but is not
necessarily priced in such a way as to attract more customers.  As a result, the market share of
unleaded petrol varies widely across the region.  While it is 100 per cent in Bangladesh,
Japan, Korea, Malaysia, Singapore, and Thailand (due to the banning of leaded petrol), the
market share of unleaded petrol is only about 50 per cent in Cambodia, China and the
Philippines, and about 10 per cent in India and Indonesia.29

4.  Private sector participation

The increased participation of the private sector in providing urban transport
infrastructure and services is an encouraging feature of transport development in many Asian
cities.  Major toll roads and rail transit systems have been developed in Bangkok, Kuala
Lumpur and Manila with private sector participation.  The private sector is also assuming
a greater role in providing transport services.  The number of standard (non-airconditioned)
buses operated by private operators in Bangkok has increased from 1,474 in 1996 to 1,993 in
2001.  The deregulation of bus fares has encouraged private operators in Dhaka to introduce
a large number of buses.  As a result of a new franchising scheme in Pakistan, the private
corporate sector has introduced large fleets of buses in Lahore and Rawalpindi/Islamabad.

5.  The applications of Intelligent Transport Systems Technology

The application of Intelligent Transport Systems (ITS) technology is an important
mark of transport development in cities with relatively advanced systems of transportation.
The major application areas of ITS technology include electronic road pricing, traffic
management, integrated ticketing systems for different public transport modes, and traveller
information.  Typical applications like en-route traffic information systems using Variable
Message Sign (VMS), traffic surveillance and incidence management are quite common,
especially for the management of expressways.  Electronic Toll Collection (ETC) is in use in
many developing countries such as China, Malaysia, Philippines, and Thailand.  Hong Kong,
China and Singapore have introduced more comprehensive electronic toll and parking fee
management systems.  The introduction of smart card integrated ticketing systems for public
transport systems is another significant development, with the first large-scale smart card
integrated ticketing system introduced in Hong Kong, China in 1997.  The contactless cards
offer a common ticketing system for more than 30 transit operators providing bus, ferry and
rail services.  There are now 7.2 million cards in active use, with 6.2 million journeys
occurring daily.30   A similar system is currently under trial in Singapore.

29 Hirota, Keiko, 2001.  “Automotive technologies and measures in Japan”, paper presented at the workshop
on Fighting Urban Air Pollution:  From Plan to Action, held at Bangkok from 12 to 14 February 2001.

30 Frost, Melissa, 2001.  “The future of ticketing”, Public Transport International, vol. 50, May 2001,
pp. 12-14.
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D.  Innovative approaches

1.  Public-private partnership in providing bus services
in cities of Punjab, Pakistan

In 1998 the Government of Punjab in Pakistan decided to wind up the public sector
bus service agency, which was on the verge of collapse due to heavy financial losses and
a drastic fall in fleet size from 1,000 to a mere 49 buses.  The regulatory environment, high
capital cost, undue interference by law-enforcement agencies and other conditions prevented
any private corporate sector initiative from providing comprehensive urban bus services.  The
cities in Punjab were virtually left with only paratransit services provided by a large number
of small operators using old and unstable 15 to 20 seater vehicles.  These disorganised
services not only failed to meet demand, but were also creating serious air pollution and
congestion problems in Lahore and other cities in Punjab.

Faced with this situation, the Government decided to organize initiatives to promote
private sector participation in urban bus services.  A new franchising scheme was devised and
piloted by the Government to attract the private corporate sector.  Measures included:
(a) a new form of franchise agreement to protect the commercial interests of the private
operators and to ensure quality service to users; (b) the creation of a conducive environment
for the operation of bus services; (c) new regulatory regimes to administer the franchising
scheme and safeguard the operators’ rights; and (d) providing fiscal incentives to enable large
investments by operators, such as a reduction in taxes and duties to import buses, and
preferential interest rates (4 per cent lower) to borrow capital from banks.  Franchises were
awarded after a competitive bidding process.  Selection criteria included the bidder’s
capability to provide bus services and proposed fare levels.  A minimum fleet size of 50 buses
was a requirement for any bidder to compete.  The initial award could be between 6 and
10 years depending on the size of the investment to be made.  The Government made
necessary amendments to the existing law to provide exclusive operational rights by
an operator within a franchised zone and set up a regulatory framework.  The Government
also persuaded the paratransit operators to shift their services to unfranchised routes or areas,
or to form a cooperative society to join the new scheme as bus operators.

The scheme was initially launched in Lahore and Rawalpindi/Islamabad.  Under this
new scheme, two franchisees have already introduced 300 new buses in Lahore and plan to
introduce another 500 within three years.  A second project, for the operation of 300 buses in
Rawalpindi/Islamabad, has also been launched.

2.  Participatory approaches to integrated comprehensive
urban transport planning

Inclusive “bottom-up” participatory approaches that incorporate community
consultation and wide participation by all social groups including women and other
disadvantaged groups can greatly enhance sustainable urban transport development.  They are
also more likely to win public support, especially when questions of difficult policy choices
and public actions arise, for example in the case of urban transport demand management.
These principles have been guiding the implementation of a pilot project in the Rattanokosin
area of Bangkok, which is being jointly implemented by ESCAP and the Bangkok
Metropolitan Administration in close collaboration with the Government of the Netherlands.
The approach adopted in the pilot project essentially inverts the traditional approach, going
first to the principal stakeholders and asking them for their views on the problems, the causes
of the problems and strategic transport sector goals.  The results of these interviews are then
used to develop problem-and-cause relationships, which, after further consultation with the
stakeholders and analysis by experts, are used to develop draft action plans.  In contrast to
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top-down approaches, integrated approaches are based on methodologies that develop
a broad-based consensus on an achievable vision of the future and clearly articulate the
means by which the visions can be realized.

E.  Examples:  transportation in Dhaka, Bangkok
and Singapore

Case studies on urban transport development in Dhaka, Bangkok and Singapore are
presented in this section.  These three cities represent cities at different stages of development
(low, medium and advanced) and reflect the diversity in the form of and approaches to urban
transport development.  However, the three cities are not representative of the whole range of
urban transportation situations in the ESCAP region; their selection was rather determined by
data and information availability.

1.  Dhaka

Dhaka is a densely populated city of an estimated 12.3 million people.  The historical
urban development pattern of the city has led to a mixed type of high-density land use with
multiple major centres of activities.  The city has primarily a road-based transportation
system served by a network of 199 km of primary roads, 109 km of secondary roads, 152 km
of collector roads, and about 2,540 km of access and other roads.  Except in the case of some
primary roads, all other roads are single carriageway.  In most parts of the city, the road
network has emerged with relatively wide primary and secondary roads, but narrow local and
access roads.  With the exception of a few planned residential areas, the road network in most
of the city is narrow and alignment poor in accommodating motorized vehicles, especially
public transport modes.  All the intersections are at grade.  The major ones are signal
controlled, while some intersections are of rotary type.  There are few pedestrian overpasses
and facilities for pedestrians in general are grossly inadequate and poorly managed.

Dhaka has a low level of motorization.  About 60 per cent of all trips are made on
foot.  Almost half of the remaining trips are made by rickshaw.  Out of total vehicular
person-trips, the share of public transportation is less than 25 per cent, of which the bus is the
most popular mode.  About 2,000 buses are operated, most of which are old and small.  In the
past few years, private sector operators have introduced about 200 air-conditioned buses.
Bangladesh Road Transport Corporation, a public sector agency, owns a limited number of
single and double-decker buses.  These buses are operated by private operators under a lease
agreement with the agency and operate in competition with the private sector along the
high-demand corridors.

The number of motorized and non-motorized three-wheelers has grown quickly as
a substitute for buses, although they are expensive and costs are higher than for a feasible
premium bus service.  The non-motorized transport (NMT) modes, especially the rickshaws
(the estimated number of which is more than 300,000), play a significant role.  They
effectively operate on almost all the roads of the city, except a few major roads.  There are
about 70,000 two-stroke engine three-wheelers and 3,000 taxis.  These three-wheelers are the
major sources air pollution in Dhaka.  Due to poor traffic management, lack of enforcement
of traffic rules, and operation of a diverse mix of modes sharing the same right, the city
experiences chronic traffic congestion and other related problems on all major roads.

Recently, initiatives have been taken to improve the transportation system of the city
under a World Bank-financed project.  Some of the measures include building new roads and
improving existing road infrastructure, improving bus services, providing pedestrian
facilities, creating non-motorized vehicle facilities, phasing out two-stroke three wheelers,
and promoting CNG-operated vehicles.
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2.  Bangkok

Bangkok has an estimated population of 7.3 million spread over an area of
1,568 sq km.  The city is primarily served by a road-based car-dominated transport system.
Currently, a road network comprising elevated expressways (toll roads) (148 km), primary
arterials (990 km), outer ring road (part) (115 km) and lanes or sois (2,825 km) serve the city.
In recent years impressive road infrastructure development has taken place, with the
involvement of both the public and private sector, to alleviate the city’s traffic congestion
problem.  The private sector had a major role in developing the city’s elevated toll roads,
under several BOT projects.  A total of about 700 km of expressways and ring roads (existing
and proposed) is planned to serve the city in the future.

A large number of government departments, urban local governments, agencies and
state-owned enterprises under different ministries are involved in planning, regulating,
developing or operating parts of the urban transport system.  The city does not have any
single agency responsible for the overall planning and development of the transport system.
However, the Office of the Commission for the Management of Land Transport, a national
land transport planning body under the Office of the Prime Minister, serves as a coordinating
agency for major mass rapid transit and toll road projects.

Bangkok is heavily dependent on private cars.  Compared with other Asian cities in
the region, both the level of passenger car ownership and car use are significantly higher, and
are still increasing at a rapid rate.  A large number of road infrastructure projects of all
descriptions and sizes was implemented in the 1980s and 1990s to meet the increasing
demand of car traffic.  This has led to some improvement in the overall traffic situation.
Despite commendable efforts in road building, Bangkok still enjoys much less road space in
terms of the road-to-total-area ratio and network density compared with Tokyo, London,
Singapore, or New York.  Roads cover an estimated 11 per cent of the urbanized area in
Bangkok.

A wide variety of public and private transport modes provided by the formal and
informal sector serve the transportation needs of Bangkok.  The public transport modes
include buses of various types, rail transit, boats and ferries, and a wide range of paratransit
modes and informal transport including taxis, samlors (3-wheelers), silors (4-wheelers), vans,
and hired motorcycles.  Buses carried 41 per cent of total passengers (about 5.2 million bus
passengers a day) in 1995 compared with 23 per cent by car, 14 per cent by motorcycle, 5 per
cent by taxi, and about 15 per cent by walking and other modes.  The combined share of trips
by railway and ferry was only about 2 per cent.

Bangkok Mass Transit Authority (BMTA), the lone public sector operator, and other
private sector operators provide the bus services.  In 2000, they operated about 7,200 regular
buses (of various sizes) on 302 routes, and 3,200 air-conditioned buses and minibuses on
134 routes.  With about 3,800 standard buses, BMTA currently carries about 2.7 million
passengers a day.  BMTA also functions as the regulatory authority for bus services and
franchises bus routes to private operators.  The recent trend is of a greater involvement of the
private sector and a declining role for BMTA in providing services.

Measures have been taken to improve passenger comfort by introducing new buses.
There has been a substantial increase in the number of air-conditioned buses with some
decline in the number of non-air conditioned buses in the recent years.  To minimize poor air
quality problems, BMTA has been operating natural gas buses (NGV) on an experimental
basis since 1992.  By 1999, 82 NGV buses were operating along three different routes.
BMTA also operates 797 rented Euro II buses with higher emission control standards.  Some
of these buses have arrangements for wheelchair lifting to provide easy access for people
with disabilities.
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Bangkok has a large paratransit fleet of 49,000 licensed taxis; 7,400 3-wheeler
tuk-tuks; 8,400 silor-leks (small 4-wheelers), and about 40,000 hired motorcycles (which
provide services in the lanes).  The majority of taxis and all tuk-tuks are LPG-powered.
A recent innovation was the introduction of mini vans by the informal sector.  About 3,500
14-seater minivans serve the commuters on 82 routes, mainly between suburban locations and
the central areas.  They were recently legalized.

The first rail transit system in Bangkok has been in operation since 1999.  Known as
the “Skytrain”, it is a 23 km elevated heavy rail transit system.  The system has 23 stations
and serves the inner areas of Bangkok.  It has a maximum capacity of 25,000 passengers per
hour per direction, with a 3-car train configuration at present.  The capacity can be doubled in
the future with 6-car trains.  A private sector operator has built the US$ 1.22 billion mass
transit system as a BOT project under a 30-year concession.  An extension of the system with
some support from the public sector is now under consideration.  An underground rail transit
system of similar capacity is under construction.  This 20 km long underground system, with
20 stations, is scheduled to go into operation in 2002.  It is being built by a state agency, but
will be operated by a private operator under a 25-year concession agreement.  When
completed, the two rail mass transit systems together would form a loop around the central
area of the city.  Bangkok also has a plan for light rail systems to serve the city’s suburban
areas in the future.

Plans are under consideration for system integration of different transit modes in
Bangkok.  Studies have been undertaken for the reorganization of existing bus routes to
complement newly introduced and future rail transit services, and for a common ticketing
system for all the systems.  A proposal has been developed by the Bangkok Metropolitan
Authority to reorganize bus routes based on their reclassification as trunk and feeder routes.

3.  Singapore

Singapore, a city of 3.2 million people, has developed an advanced urban transport
system with a variety of high quality transit and paratransit services.  The important features
of the city’s transport system include an integrated public transport system, electronic road
pricing, wide applications of ITS, and an emphasis on private car restraint policies and
management measures.  All land transport development in Singapore is overseen by a central
agency, the Land Transport Authority, which is a statutory board under the Ministry of
Communications and Information Technology.  It has the overall responsibility for the
planning, development and management of Singapore’s land transport system.

The city has a network of 4,000 km of roads, which includes 150 km of expressways,
571 km of major arterials, 375 km of collector roads, and 2,004 km of local and access roads.
Roads share about 21 per cent of urbanized areas, one of the highest rates in Asia.  It also has
a (heavy rail) metro network of 83 km and has recently introduced another 8 km of light rail
transit.

Singapore has an efficient and reliable integrated public transport system comprising
bus, metro and light rail services.  Three private operators run the bus services.  Together they
operate 261 routes (175 trunk and 86 feeder) with a fleet of about 3,500 buses.  The average
daily number of passengers is about 3 million.  The metro rail system was introduced in 1987
and has two main lines with 49 stations.  It has an average daily ridership of about 1.1 million
passengers.  The system is now being extended to connect to the airport and this extension is
expected to be in operation by 2002.  Another feeder light rail system was introduced in 1999,
mainly to complement the metro rail.  A separate service company has been set up by the bus
and metro operators to develop an integrated public transport system.  Central planning and
coordination of the bus network taking into consideration the metro and light rail systems
has reduced wasteful duplication and improved transit services.  The transit modes have
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a common ticketing system with a cashless mode of payment by stored-value magnetic cards.
The ticketing system would be further improved by introducing a contactless smart card
system, which is now under trial.

An electronic road pricing system was introduced in 1998.  It replaced the famous
Area Licensing Scheme and the Road Pricing Scheme.  There are gantries at the entrances of
the central area restricted zone, expressways and other main roads.  The system automatically
deducts charges from a stored-value magnetic card inserted into the in-vehicle unit when
motorists drive pass an electronic road pricing gantry during operational hours.  The city has
also introduced other ITS systems to improve traffic circulation, which include the Road
Information Management System, the Expressway Monitoring and Advisory System, Green
Link Determining, J-Eyes (to monitor real-time traffic conditions), and the Bus Lane
Enforcement Camera System.  Singapore also uses the Internet to provide real-time travel
information to the public through a system called Traffic Scan.  Introduced in 1999, Traffic
Scan is linked to the systems mentioned above and gathers information on travel speeds by
probing into the Global Positioning System (GPS) technology currently used by taxi
companies.  It may be mentioned here that the city has 17,863 taxis, which are operated by
four major companies and many of which are equipped with GPS receivers.  The information
provided by Traffic Scan is updated every five minutes or can be manually updated by a user
at any time.

Singapore has a vehicle quota system to manage long-term vehicle population growth
at a sustainable rate.  Every year, only a moderate increase in number is allowed through this
system.  Over a period of ten years between 1990 and 2000, the city’s car population
increased from 272,475 to 392,961 representing an annual growth of 3.72 per cent.  Over the
same period, the number of buses increased from 9,298 to 12,300 (2.84 per cent annually),
and the number of taxis from 12,239 to 18,327 (4.12 per cent annually).

F.  Selected challenges in urban transport development

1.  Lack of participation by stakeholders in
the planning process

A common deficiency in the past practices of urban transport development has been
that not all stakeholders have been involved in the decision-making process.  Although
changes have started to take place slowly or have been initiated in some countries, by and
large institutional mechanisms to ensure the participation of all social groups including
women, the poor and other marginal groups in the development process are still non-existent.
Here participation means contributing to development, benefiting from development and
taking part in decision-making about development.  A fundamental institutional change in the
planning process is required to incorporate participatory approaches in decision-making and
to seek inter-disciplinary solutions to urban transportation problems.  While the ways in
which the involvement of all social groups is organized may be open to debate, its
justification cannot be undermined.

2.  Managing the growth of vehicle populations

Unmanaged growth of motorization is the root cause of many of today’s urban
transport problems.  Due to imperfect systems of transport pricing, prices do not reflect the
true cost of the provision of the transport services and facilities.  Consequently, this has led to
a waste of resources, insufficient funds to develop and maintain infrastructure, distortions in
modal choice and the generation of externalities (pollution and congestion).  Ideally,
an efficient pricing system should be in place to realize the full cost of travel from the
motorists to rectify the current situation.  Alternatively, serious consideration needs to be
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given to the introduction of measures which include, inter alia, restraint and demand
management measures to control the growth and usage of motor vehicles, particularly the
usage of private cars.

3.  Improving of public transport and meeting
the travel needs of the poor

Public transport represents an important physical asset in the livelihood of poor
people and other disadvantaged groups.  They are highly dependent on public transport
services for their physical access to jobs, facilities and services.  However, there are not many
cities in the region where the services are provided and organized to serve the needs of the
poor and other groups with special needs.  Improving these services, particularly bus services,
to allow these groups to better meet their basic mobility needs at an affordable level would
enhance their potential access to social and economic opportunities and thereby increase their
welfare.

4.  The issue of non-motorized transport

Non-Motorized Transport (NMT), including walking, remains a viable option to meet
the basic mobility needs of all groups in a sustainable way.  Unfortunately, NMT has received
the least attention in traditional urban transport planning.  Consequently, it has been either
overlooked or totally neglected.  Public policy towards NMT has not always been favourable
and there is a need to revise public policies to promote the safe operation of NMT in Asian
cities.  Public policies and investments should be directed to enable greater use of NMT by
providing suitable rights-of-way (shared or exclusive) and pedestrian facilities, and by giving
attention to safety issues.

5.  Institutional weakness and capacity-building

Urban local governments in most cities have serious capacity constraints on planning,
developing and managing efficient transport systems.  In many cities, transport development
is poorly linked to the overall development process owing to shortcomings of the instruments
of governance.  A common problem is fragmented responsibility for transportation between
many agencies.  This tends to encourage a sectoral approach to planning.  Plans are prepared
with different financing and implementation arrangements and lack effective institutional
mechanisms to examine their mutual compatibility or interrelationships.  Because of this
unarticulated approach, urban transport development in many cities confronts serious
difficulties, including delays in project implementation, wasteful investment, and so on, and
in many cases transport interventions do not produce the desired effect.  Local governments
also face serious legal and capacity constraints on forming partnerships with the private
sector.  Addressing the issues of institutional weakness and the capacity constraints of urban
local governments needs more serious attention from policy-makers.
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V.  ROADS AND ROAD TRANSPORT

A.  Introduction

The present section provides an analysis of trends in the growth of road infrastructure
and motor vehicle fleets, as well as information on major road investment projects either
completed within the past five years, in progress, or planned for commencement within the
coming five years.  The final section examines a number of institutional and policy issues
relating to the roads and highways sector.

For the purposes of this review, a “road” is defined as a formed path suitable for use
by all forms of non-guided vehicular transport.  It can vary from the most fundamental of
formed tracks through remote territory to multi-lane, high-speed motorways through, or
linking, cities.  It is probable that differing definitions result in inconsistencies of scope
among the statistics published by individual countries; what may be defined as a road in
one country may not necessarily be defined as such in another.  Also, in some countries,
a responsibility for the construction and maintenance of roads is dispersed among two or
more different organizations, not all of which will be comprehensively reporting data on the
road system(s) under their control.

These factors, among others, make it difficult to measure and compare statistics
between countries.  Nevertheless, it can be seen that growth of the road sector has been
positive in almost all countries of the region.

An appeal is made to the responsible agencies to allocate resources for the
improvement of their road sector databases.  Well maintained databases will greatly help in
planning the assistance programmes for the road and road transport administrations of the
region.

B.  Growth and development of the region’s road infrastructure

While it is difficult to provide a reliable estimate of the total length of roads in the
ESCAP region, an estimate based on data assembled for 18 countries (including the largest in
geographical terms – Australia, China, India and the Russian Federation) and one special
administrative zone of the region is likely to be in excess of 9 million km.  The 18 countries
or zones for which data were assembled account for a consolidated road length of about
8.7 million km.  The trends in the growth of the road networks of individual countries or
zones are given in Figure V.1 and Table V.2.

In absolute terms, China, with more than 230,000 km of new road constructed in the
five-year period 1994-1999, experienced by far the highest road network growth of any
country in the region.  Much of this growth was concentrated in the development of the long
distance arterial road system linking the northern, southern, eastern and western extremities
of the country.  It is hardly surprising that the bulk of the region’s road building activity
should be occurring in China, given its flourishing economic growth and rapidly rising
income levels, coupled with its vast geography and the fact that its hinterland, which has so
far been deficient in transport infrastructure, supplies most of its natural resources.

In percentage terms, China’s road growth was surpassed by that of Bangladesh,
Brunei Darussalam, the Islamic Republic of Iran and Nepal, but these countries appear to
have collectively accounted for only about 27,000 km of new road construction (or 11.5 per
cent of China’s total) over the past five years.
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The road construction programmes of Bangladesh and Nepal have been heavily
supported by funding from the international development aid agencies, a large portion of
which has been allocated to the construction of fair weather and local community roads.
Although this funding appears not to have been matched with the absolute growth in vehicle
populations or by increasing motorization (both are relatively low in Bangladesh and
Nepal31), it has to be remembered that rural road development in these countries is required to
support more than just motorized vehicle traffic.  As is suggested by Nepal’s 30 per cent share
of paved roads in the total in 1998 (down from 36 per cent in 1990), the majority of funds
have been allocated for the construction of gravel and earthen roads to provide access to the
district headquarters located in the northern hills of the country.

In the case of the Islamic Republic of Iran, which releases a breakdown of road
statistics by type of road, the expansion of the rural road network has occurred at
a significantly faster pace than the growth in the overall road network.  From 1993 to 1997,
the rural road length of that country was reported to have grown from 73,101 to 86,209 km,
an effective increase of nearly 6 per cent per year, as compared with the 4 per cent per year
growth in the overall road network over the same period.

Sources: United Nations and ESCAP Statistical Yearbooks, which have used data from Country Statistical Yearbooks.  For the
Russian Federation, these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  Data for the Republic of Korea were supplied by the Ministry of Construction and
Transportation, Republic of Korea.

Figure V.1  Road network growth in selected countries of the ESCAP region, 1993-1999
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At the other end of the scale, the expansion of several road networks has been
characterized by slow growth.  The road networks of nearly half the 18 countries surveyed
grew at rates averaging less than one per cent per year over the past five years, and of these
countries, one (Georgia) actually appears to have experienced a contraction in its road
network, which could be due to deterioration in the condition of road networks.

31 In the latest year for which data were available, vehicle densities and motorization rates for Bangladesh
stood at just 10.1 vehicles per road route-km and 0.4 cars per thousand persons respectively.  The corresponding
figures for Nepal were 17.2 vehicles per road route-km and 2.1 cars per thousand persons.
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While most of the national road networks of the region appeared to have grown at
low to moderate rates over the past five years, their quality, as measured by the percentage of
paved road kilometres to total road kilometres, appeared to show little improvement.  Of the
14 countries for which reliable data on paved road length was available, 9 already had
a paved road share of greater than 60 per cent (see Figure V.2), but only three, Bangladesh,
Brunei Darussalam and the Islamic Republic of Iran, reported a growth in their paved road
length of greater than 3 per cent per year.  The Islamic Republic of Iran experienced the
fastest growth, with an average of 12.1 per cent per year over the three-year period
1994-1997, and, significantly, most of this growth was concentrated in the rural road network.

Sources: United Nations and ESCAP Statistical Yearbooks which have used data from Country Statistical Yearbooks.  For the
Russian Federation these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.

Figure V.2  Proportion of paved road in selected countries of the ESCAP region in 1997, 1998 or
1999
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C.  Growth in road vehicle fleets and motorization trends
in the region

Reliable information on the size of road vehicle fleets could be obtained for only
21 countries and two special administrative zones of the region, and the data reference years
for individual countries varied considerably.  All types of vehicles on national motor vehicle
registers have been included within road vehicle fleets (ranging from motorcycles to heavy
articulated trucks).

Of the 21 countries and two special administrative zones for which data were
obtained, all but 6 recorded growth in road vehicle fleets averaging greater than 6 per cent per
year over the most recent five-year period for which data were available (see Figure V.3 and
Table V.3).  As might reasonably be expected, fleet growth was lowest among the relatively
prosperous countries or zones of the region, such as Australia; Brunei Darussalam; Hong
Kong, China; Japan and Singapore, and highest among the developing countries of the
region, such as Bangladesh, China, India, Nepal and Tonga.  Curious exceptions were
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Malaysia and the Republic of Korea, which, although enjoying relatively high levels of
income and motorization (private cars per thousand persons), nevertheless experienced
vehicle population growth averaging roughly 8 per cent per year.

Sources: United Nations and ESCAP Statistical Yearbooks which have used data from Country Statistical Yearbooks.  For the
Russian Federation these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  Commmercial vehicle numbers for Singapore and Turkey for the year 1999:  ESCAP
estimates.  The growth rate for road vehicle population in the Republic of Korea was supplied by the Ministry of Construction and
Transportation, Republic of Korea.

Figure V.3  Average annual growth in road vehicle fleets in selected countries and zones of the
ESCAP region, 1991-1999
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The fastest-growing road vehicle population was that of Tonga, with a growth rate
averaging nearly 20 per cent per year over five years, but the number of vehicles recorded in
the base year was only 7,000.  At the other end of the range, the road vehicle fleet of
Kazakhstan actually contracted by 1.3 per cent per year over five years.

The strong growth registered by road vehicle populations of some countries or zones
of the region, as compared with their moderate road network growth, is reflected in rising
vehicle density (vehicles/road length) ratios.  This provides a broad indication of the
increasing pressure being placed on some of the region’s networks to accommodate the
exponential growth in road traffic growth often associated with sharply rising vehicle density.
Figure V.4 shows the most recent vehicle density ratios for a selection of countries and zones.
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Of the countries or zones appearing in this figure, those with the fastest growth in
vehicle density are:

◆ Malaysia with 70.5 vehicles per km of road in 1999 (up from 46.1 in 1994)

◆ Nepal with 17.2 vehicles per km of road in 1998 (up from 9.6 in 1990)

◆ Russian Federation with 11.5 vehicles per km of road in 1996 (up from 8.0 in
1991)

◆ Indonesia with 15.2 vehicles per km of road in 1998 (up from 11.0 in 1993)

◆ India with 4.0 vehicles per km of road in 1997 (up from 2.9 in 1992)

◆ Thailand with 111.6 vehicles per km of road in 1999 (up from 81.8 in 1994)

◆ Pakistan with 14.6 vehicles per km of road in 1999 (up from 11.3 in 1994)

At the other end of the scale are the wealthier countries and zones, such as Australia;
Brunei Darussalam; Hong Kong, China; Japan and Singapore, whose vehicle densities either
declined or registered very modest rates of growth over five years.  It should be noted,
however, that these countries already have high vehicle densities.  The highest density, for
example, is in Hong Kong, China, at 283 vehicles per road-km.  Significantly, the group of
countries and zones registering only modest growth in vehicle density includes Bangladesh,
where the vehicle population appears not to have grown at a much faster rate than the road
network.

Sources: United Nations and ESCAP Statistical Yearbooks which have used data from Country Statistical Yearbooks.  For the
Russian Federation these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  Commercial vehicle numbers for Singapore and Turkey for the year 1999:  ESCAP estimates.
The growth rate for road vehicle population in the Republic of Korea was supplied by the Ministry of Construction and
Transportation, Republic of Korea.

Figure V.4  Vehicle density in selected countries and zones of the ESCAP region in 1997 to 1999
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A final measure of road vehicle growth assessed for this review is the change in
levels of motorization of the region’s member countries.  Motorization, which is expressed in
terms of the number of private cars per thousand persons, is also used by international aid
agencies as an indicator of development or income levels.  A factor limiting the value of any
analysis of motorization rates, however, is that individual countries differ in their road vehicle
classifications:  in some cases, utilities, pick-ups and light vans are included with private cars
under a “non-commercial vehicle” heading.  Figure V.5 shows the most recent motorization
data for a selection of countries and zones.  Data limitations would suggest that these figures
should be regarded as indicative only.

Sources: United Nations and ESCAP Statistical Yearbooks which have used data from Country Statistical Yearbooks.  For the
Russian Federation these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  Commercial vehicle numbers for Singapore and Turkey for the year 1999:  ESCAP estimates.
The growth rate for road vehicle population in the Republic of Korea was supplied by the Ministry of Construction and
Transportation, Republic of Korea.

Figure V.5  Motorization rates in selected countries of the ESCAP region in 1997 to 1999
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Not surprisingly, the three wealthiest countries within the group shown in the figure
(Australia, Brunei Darussalam and Japan) achieved the highest motorization rates, with
greater than 400 private cars per thousand persons.  Similarly, five of the developing
countries of the group (Bangladesh, China, India, Myanmar, and Nepal) achieved the lowest
motorization rates, with less than 5 private cars for every thousand persons in the population.
In between, there is a group of 15 countries or zones with motorization rates ranging from
7.2 private cars per thousand persons in Pakistan to 169.6 private cars per thousand persons in
Malaysia.  At the lower end of the scale, the motorization rate of Bangladesh (the lowest of
the group, at only 0.5 private cars per thousand persons) was lower than the next lowest rate
(2.1 private cars per thousand persons for Nepal) by a factor of 4.

Of the countries or zones appearing in the figure, those with the fastest growth in the
level of motorization are:

◆ Tonga with 85.6 private cars per thousand persons in 1997 (up from 33.9 in
1992)
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◆ China with 4.7 private cars per thousand persons in 1997 (up from 1.9 in 1992)

◆ Russian Federation with 104.9 private cars per thousand persons in 1996 (up
from 65.5 in 1991)

◆ Indonesia with 14.4 private cars per thousand persons in 1998 (up from 9.9 in
1993)

◆ Republic of Korea with 167.3 private cars per thousand persons in 1999 (up from
115.3 in 1994)

◆ Malaysia with 169.6 private cars per thousand persons in 1999 (up from 116.9 in
1994)

◆ Thailand with 43.0 private cars per thousand persons in 1999 (up from 30.6 in
1994)

◆ Myanmar with 3.7 cars per thousand persons in 1998 (up from 2.6 in 1993)

D.  Selected road and highway investment projects

Table V.1 summarizes selected road and highway investment projects in the ESCAP
region.  Completed during the past five years, at currently committed to or in progress, or
planned for commencement within the next five years.  The list is not intended to be, nor can
it be, comprehensive.  Rather, the projects described are examples of some of the more
significant construction undertakings in the region.  

Table V.1  Selected road and highway investment projects in the ESCAP region (status as of 2001)

Country Selected road and highway investment projects Status

Upgrading links with Georgia and the Islamic Republic of Iran:
A current World Bank loan of US$ 40 million covers road and railway
upgrading, with a specific emphasis on improving transport links with
Georgia and the Islamic Republic of Iran.

Construction of the Jamuna River Bridge:
The country’s single biggest transport infrastructure project to date,
involving construction of the 4.8 km long Jamuna River Bridge at a cost
of US$ 800 million, was completed in 1998.

However, while road traffic is now flowing across this fixed link
between the western and eastern zones of the country, construction of
railway lines connecting to the bridge is still under way.

Third Road Rehabilitation and Maintenance Project (US$ 529 million):
Road projects soon to commence are a number being funded by the
World Bank and the Governments of Bangladesh and the United
Kingdom of Great Britain and Northern Ireland under the third Road
Rehabilitation and Maintenance Project, for a total cost estimated at
US$ 529 million.  They include the construction of a new highway
linking Nalka, Hatikamrul and Bonpara as well as 500 km of type A
feeder roads, rehabilitation of the Dhaka-Sylhet highway, and the repair
and overlaying of 1,000 km of national and provincial highways.

Armenia

Bangladesh

In progress

Completed

In progress

Planned
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Construction of Padma River Bridge at Paksey:
Another major bridge is to be built over the Padma River at Paksey with
financial assistance from the Government of Japan.  This bridge, which
will connect the northern and south-western zones of Bangladesh, will
be 1.8 km long and carries a cost estimate of US$ 121 million.

The national road construction programme for China focuses on
improvement of the rural road network and the expansion and
upgrading of the national trunk highway system.

17,736 km of new highways from 1998-2002:
During the period 1998-2002, the national government is partly
financing the construction of 17,736 km of new highways, including
9,709 km of upper-grade highways and 2,620 km of grade I-II
highways.

New national trunk highways to begin “in the near future”:
In addition, it is expected that construction of the following new
national trunk highways will commence “in the near future”, for a total
cost estimated at US$ 60 billion:
◆ the Tongjiang-Sanya expressway of 5,200 km, with an estimated

cost of US$ 18.8 billion;
◆ the Beijing-Zuhai expressway of 2,400 km, with an estimated cost

of US$ 9.0 billion;
◆ the east-west Lianyungang-Huoerguosi expressway/upper grade

highway of 4,400 km with a cost estimated at US$ 13.2 billion;
◆ the Shanghai-Chengdu expressway of 2,500 km with an estimated

cost of US$ 9.0 billion;
◆ the Beijing-Shenyang expressway of 750 km, with a cost estimated

at US$ 1.9 billion;
◆ the Beijing-Shanghai expressway of 1,300 km, with an estimated

cost of US$ 4.8 billion;
◆ the Chongqing-Beihai expressway/upper grade highway of

1,270 km, likely to cost US$ 4.6 billion.

Hong Kong, China:

Motorway and Bridge linking new airport with Kowloon:
The US$ 925 million, 2.2 km long Tsing Ma Bridge and the associated
motorway linking the new Chek Lap Kok airport with Kowloon was
completed in 1997.

Tunnel in hard rock, high-level bridges and Stonecutters Bridge:
Design and supervision contracts have been signed for two large-scale
transport infrastructure projects.  One is the US$ 897 million Tsing
Lung Tau to So Kwun Wat section of Highway Route 10, which
includes a 1.75 km dual three-lane tunnel in hard rock, two high-level
bridges and more than 4 km of dual three-lane highway.  The other is
the US$ 650 million, 1.8 km long Stonecutters Bridge spanning Hong
Kong’s Rambler Channel and the entrance to the Kwai Chung container
port.  This bridge will itself be part of the US$ 2 billion Route 9 linking
Tsing Yi, Cheung Sha Wan and Sha Tin and when complete will be the
world’s longest cable-stayed bridge.

Table V.1  (continued)

Country Selected road and highway investment projects Status

Bangladesh
(continued)

China

Planned

In progress

Planned

Completed

In progress
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Road Rehabilitation (US$ 95 million):
Some 900 km of road will be rehabilitated within the next five years at
a cost of approximately US$ 95 million, co-financed by the Government
of Georgia and the World Bank.

The World Bank has estimated that India’s annual capital expenditure
on highway development will soon quadruple, to US$ 4 billion.

2,520 km highways in Madya Pradesh by 2002:
India, with less than 500 km of four-lane roads for a country of nearly
one billion persons, has immediate priorities to develop its road system
to support economic growth in several key states, including Madya
Pradesh, where the state government has plans to construct 15 highways
with a total length of 2,520 km by 2002.

Mumbai-Pune expressway and 50 flyovers in Mumbai:
The Maharastra State Road Development Corporation has commenced
construction of the US$ 395 million Mumbai-Pune expressway and the
US$ 447 million project to construct 50 flyovers in Mumbai, both
projects being financed with public BOT borrowings.

3,000 km to be widened widened to four-lane highways:
At the federal level, some 3,000 km of roads (including the 1,447 km
long highway linking Calcutta with Delhi) will be widened to four-lane
highways as part of a US$ 12 billion national highway plan.

Master Plan for rural roads:
In addition, the Government of India is considering a master plan for the
improvement of 40,000 km of rural roads over the next five years at
a cost estimated at US$ 750 million.

Road and bridge rehabilitation in the poorer areas (2000-2004):
The Asian Development Bank has approved a US$ 190 million loan for
road and bridge rehabilitation in the poorer areas of Java, Kalimantan,
Sulawesi and Sumatra during a four-year period ending in 2004.  This
project will also assist the formulation and implementation of road
sector policies related to road user charges, cost recovery, the
earmarking of funds for maintenance, vehicle overloading and road
safety.

Sumatra East Coast Highway:
Elsewhere, contracts have been signed for the design and construction
supervision of a 165 km long section of the proposed Sumatra East
Coast Highway.  Financed by the Overseas Economic Cooperation Fund
(OECF), this US$ 50 million project will form part of a second strategic
north-south route for Sumatra, and will provide a more direct link
between Central Sumatra and the Java-Sumatra ferry terminal at
Bakuheni in South Sumatra.  Construction of this 165 km section was
scheduled to begin in late 2000 and is expected to be completed by
2003.

Rehabilitation of road network:
The Japanese Bank for International Cooperation will lend the
Government of Kazakhstan US$ 147 million for a 30-year period to
rehabilitate the road network in the west of the country.

Table V.1  (continued)
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Georgia

India

Indonesia

Kazakhstan

Planned

Planned

In progress

Planned

In progress

In progress

Planned
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New Mukdahan-Savanakhet Bridge over the Mekong:
In August 2000, the new Mukdahan-Savanakhet Bridge over the
Mekong River at Pakse was officially opened.  This 1.4 km-long
suspension bridge was built with a grant from the Government of Japan
and it is expected that it will encourage increased trade and tourism
between the Lao People’s Democratic Republic, Thailand, Cambodia
and Viet Nam.  The Asian Development Bank is funding the
construction of roads connecting the bridge with the borders of
Cambodia and Viet Nam, while the Government of Japan is funding the
reconstruction of Route 13 north of Pakse.

In Nepal, the road system has been developed predominantly on
an east-west axis linking the whole of the southern part of the country.
North-south connections to this primary axis are relatively few (owing
to the mountainous terrain) and some 33 per cent of the population who
live in these mountainous areas are denied access to roads of any
description.

6,000 km of new roads for districts not yet connected by road:
Accordingly, the equivalent of US$ 387 million has been allocated
within the tenure of the Nineth National Development Plan (1997-2002)
towards the construction of more than 6,000 km of new roads in various
districts to provide road links to the district headquarters not yet
connected with road.  The majority of these are fair weather roads with
gravelled or earthen surfaces.

Construction of Lahore-Islamabad M2 Motorway:
In September 1997, the 334-km Lahore-Islamabad M2 Motorway,
constructed for a cost equivalent to US$ 1 billion, was opened to traffic.

This was followed by the commencement of work in late 1997 on
construction of the 154 km, six-lane M1 Motorway from Peshawar to
Islamabad.  The cost of the latter project, which was completed in late
2000, was estimated at US$ 430 million, with funding supplied under
a Finance-Own-Operate-Transfer concession.

In September 2000, the National Highway Authority of Pakistan invited
bids to design, build, operate, maintain and transfer a bridge over the
River Chenab on the N-70 highway at Shershah, Punjab in Pakistan’s
northeast.  The bridge would be 3 km long and would be accessed by
four-lane approach roads.

Table V.1  (continued)
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Lao People’s
Democratic
Republic

Nepal

Pakistan

Completed

In progress

Completed

Completed

In progress
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Finally, in July 2000, work started on the first phase of construction of
the 650 km-long Makran Coastal Road.  This road will connect Karachi
with Gabd on the border between Pakistan and the Islamic Republic of
Iran.  The first phase of 247 km, passing through the mountainous
region between Liari (near Karachi) and Ormara, is expected to be
completed in three years at a cost of about US$ 77 million.  The second
phase, from Ormara to Gabd will cost about US$ 135 million and will
be constructed over a four-year period.  This new highway has been
justified in terms of providing access to ports (such as Gwadar) and
cities not linked to the national highway system, as well as boosting the
prosperity of the region by ensuring an inflow of domestic and foreign
investment.  However, it also has to be noted that it will compete
directly with the existing rail link between Pakistan and the Islamic
Republic of Iran, which has thus far been denied the funds necessary to
upgrade it to the standard of an international rail link.

A major plan of assistance under the Technical Assistance for the
Commonwealth of Independent States (TACIS) project has identified
priorities for the rehabilitation and maintenance of the road network of
the Arkhangelsk-Oblast region in north-western Russia.  A budget of
US$ 45 million is being allocated for rehabilitation of sections of the
main road system, comprising 330 km of federal and 560 km of
territorial roads.

In Siberia, highways are being built to link Tyumen with Salekhard
(1,971 km) and Tomsk with Perm (2,857 km).  These highways will then
be linked by the recently completed cable-stayed bridge across the
Ob River at Surgut.

Finalization of a loan of US$ 22 million from the Islamic Development
Bank permitted a start in March 2000 on construction of a highway link
between Tajikistan and China.  It was expected that construction of the
Murghab-Qulma highway through the mountainous terrain of the
Badakshon autonomous region could be completed by the end of 2000
and the remainder of the project by early 2001.

Between 1993 and 1997, approximately 41,000 km of new roads were
built in Thailand, of which about 33,000 km (or 80 per cent) were rural
roads.  In 1998, approximately 330 km of expressways and ring roads in
the vicinity of Bangkok were under construction at a cost estimated at
about US$ 3.6 billion.  Most of these projects were expected to have
been completed by 2000.

Also in 1998, plans were being finalized for the construction of 150 km
of new elevated expressways (at an estimated cost of US$ 5.4 billion);
2,519 km of new highways (at an estimated cost of US$ 5.3 billion);
8,797 km of road widening and other improvement projects (costing
an estimated US$ 4.3 billion); and 4,450 km of rural and community
roads (for which costs were not provided).

A major project under construction at the time of writing is the new
Rama VIII Bridge across the Chao Phraya River in Bangkok, being
built under a design and construct contract at an estimated cost of
US$ 32.5 million.

Table V.1  (continued)
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E.  Institutional and policy aspects

The main institutional and policy aspects of significance to the roads and highways
sector include those related to the financing of major road infrastructure development
projects, creating road safety awareness, initiating road maintenance policy reforms by
establishing sustainable road funds, and policy measures to safeguard the environment.

a)  Road infrastructure financing

Throughout the region, considerable progress has been made in applying new
approaches to the financing of large road infrastructure development projects.  For example,
China which first applied BOT and other forms of concession funding to localized road
construction projects in the early 1990s, is now extending this concept to the construction of
major new long-distance trunk highways.  The use of tolls is now a widely accepted and
practised method of highway revenue collection in China.  Additionally, in December 2000,
the Government of China announced plans to levy a 10 per cent sales tax on motor vehicle
purchases, to be used to fund road projects (especially those in the west of the country) which
cannot be expected to show a financial rate of return.

Table V.1  (continued)

Country Selected road and highway investment projects Status

During the current eight five-year plan (2000-2005) it is envisaged to
construct 20,000 km of asphalt roads, 40,000 km of stabilised roads and
2,000 km of concrete village roads.  By the end of the long term
ten-year plan (2000-2010) it is planned to construct 4,382 km of
multilane state road.  Some of the major ongoing and planned major
projects are:
◆ Black Sea Coastal Road:  555 km dual carriageway road planned

to be completed by 2003, to provide connections to Caucasus and
Central Asia through the Caspian Sea

◆ Ankara-Polatli-Sivrihisar State Road:  132 km multi-lane road to
provide links to Mediterranean regions

◆ Antalya-Alanya Road:  134 km multi-lane road providing
a connection to a tourist destination

◆ Gaziantep-Sanliurfa Motorway:  158 km multi-lane motorway to
provide a connection to Middle Eastern countries.

Work is currently under way on the construction of a 4 km-long road
tunnel through the Hai Van Pass, to the north of Danang.  This project,
which is partly being financed by Japanese aid, is expected to cost
US$ 150 million and to be completed by 2002.  When completed, it will
remove a major obstacle to traffic using Highway 1, which is currently
being upgraded with funding assistance from the World Bank and the
Asian Development Bank.  In May 2000, the Government of Viet Nam
secured US$ 774 million in aid funds from the Japan Bank for
International Cooperation, to be used on eight transport infrastructure
projects.  These projects include the construction of the Binh Bridge and
the rehabilitation of Haiphong port (expected to cost US$ 203 million),
the construction of another Red River Bridge, the construction of
improvements to national highways 10 and 18, and the construction of
the east-west Saigon highway (the last six projects being expected to
cost the remaining US$ 571 million).

Turkey

Viet Nam

Planned

In progress
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Within the past five years, India applied its first private-financing initiatives to large
road projects, such as the Udaipur Bypass (for which a BOT funding concession was granted
in order to raise the required capital of US$ 6 million).  However, conventional BOT funding
has limited potential in India, which lacks a long-term debt market and has not yet embraced
the concept of toll collection.  It was decided that BOT concessions, if they were to succeed
in India, would have to involve some risk assumption by the government.  This was done
through the application of a modified approach to BOT funding, known as the Public BOT, in
which the concessionaire is not a consortium of private sector organizations, but a single
public sector enterprise wholly dedicated to the road sector.  This new form of BOT was
first applied in the case of two huge road projects, one involving construction of the
US$ 395 million Mumbai-Pune expressway, and the other construction of 50 flyovers in
Mumbai at a cost of about US$ 447 million.  In this case, the BOT concessionaire was the
Maharastra State Road Development Corporation, which raised capital through a debenture
issue.  The success of this venture was demonstrated by the fact that the initial debenture
offering of US$ 131.6 million was over-subscribed to the extent of US$ 308 million.32

In the past 3-4 years, Pakistan has also adopted BOT funding for major road
construction projects, specifically for the Lahore-Islamabad (M2) and Peshawar-Islamabad
(M1) motorways.

In South-east Asia (most notably in Malaysia and Thailand), private financing
of large expressway and highway construction projects, which had already become
a well-established practice by 1995, continued to provide the major source of funds for
these projects, despite some setbacks following the Asian monetary crisis of 1997-1998.

Although BOT can provide an alternative means for governments to construct and
manage road infrastructure, it is not an easy option and involvement of the private sector
requires a well-thought-out strategy and policies, as well as a considerable amount of
commitment from governments.  The involvement of the private sector in the road sector
might not be attractive in all countries owing to their low volume of traffic and differing
priorities.

b)  Road safety

Recognizing the urgency of the problem and the need for road safety improvements,
a number of countries in the Asia and Pacific region have taken initiatives to improve road
safety measures.  About 400,000 people are killed annually and many more thousands injured
in the Asia and Pacific region alone.  A series of road safety awareness workshops and
seminars have been organized at the national and regional levels.  Various seminars, publicity
and education programmes and road safety campaigns along highways and on television and
radio programmes have been launched in India; the Lao People’s Democratic Republic;
Myanmar; Nepal; and Hong Kong, China.  National road safety committees or councils have
been established in all of these countries, as well as in the Islamic Republic of Iran, to address
the road safety issue more effectively and comprehensively.

Hong Kong, China is considering amending or introducing legislation related to road
safety issues such as the prohibition of drink-driving, the use of mobile phones while driving,
and the use of seat belts.  India, Malaysia, and Hong Kong, China are developing
methodologies and introducing road safety audit systems.  Hong Kong, China has recently
introduced taxi drop-off points in busy streets, yellow road markings for expressway exits
and time limits for no-stopping zones.  Driver’s training programmes have been introduced in
India, Lao People’s Democratic Republic, and Malaysia.  India is also introducing
a refresher-training course for heavy-vehicle drivers.  In Japan, drivers of commercial trucks,

32 World Highways, May/June 1998.
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buses and taxis are required to take a special driving aptitude test and counselling, if they are
beginners, above a certain age, or are very likely to cause accidents.  Many countries have
begun taking measures for improving the reporting of road accidents and maintaining a road
accident database for analysis.

c)  Road maintenance initiatives

The concept of commercially managed roads emerged during the 1990s.  In this
regard, regional and national seminars and workshops have been organized to introduce the
concept of sustainable road maintenance in the Asia and Pacific region.  So far, 10 national
workshops have been organized in various countries, with other countries attending as
observers.  As a result, a number of countries are taking policy initiatives to establish
self-sustained autonomous road funds, which will be funded through road tolls, vehicle taxes,
fuel levies, overloading charges, transit charges and other funds provided by government.  In
Nepal, the legislation to establish such a fund has been submitted to the parliament after
cabinet approval; Lao People’s Democratic Republic has started a dialogue with donors for
establishing a road fund; and in Cambodia, a dialogue with various stakeholders is ongoing.
A national workshop has been held in Indonesia to create awareness among government
officials, and a series of public awareness campaigns are planned on road maintenance
initiatives.  In Pakistan, a series of workshops have been held in four cities to stress the need
for proper maintenance of roads.  Turkey has recognized the importance of maintenance and
put great effort into the development of a highway maintenance system.  Additional sources
from levies on petrol and high-speed diesel have strengthened the Central Road Fund in
India.  Although a seminar on private sector participation in road management and financing
was organized in Dhaka in 1998, there has been no further progress towards creating a road
fund.

d)  Road and environment

A number of countries in the Asia and Pacific region have taken measures to
safeguard the environment from road-related adverse impacts.  China, India, the Islamic
Republic of Iran, Kazakhstan, Malaysia, the Philippines, the Republic of Korea, Thailand,
Turkey, Uzbekistan, and Viet Nam had introduced environmental legislation by 1995.  New
environmental legislation and rules have been introduced in Bangladesh, Indonesia, Nepal,
and Pakistan in the last five years, which makes the Environmental Impact Assessment (EIA)
or Initial Environmental Examination (IEE) process mandatory for any road projects,
including maintenance, depending on the scale of impacts.  Public consultation is mandatory
for any new road construction project as part of the EIA process after enactment of
environmental laws and regulations in Nepal.  In Nepal, vehicle emission standards have been
introduced and monitored, and the Government has relocated diesel-operated three-wheelers
(tempo) out of the Kathmandu valley and encouraged the use of battery-operated
three-wheelers to curb air pollution.
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F.  Statistical annex

Table V.2 Length of road networks and proportion of paved road in selected ESCAP countries,
1993-1999

Length of paved road
Proportion

Country or region Road network length and growth
[1,000 km]

 of paved road in
(Year “i” - Year “n”) road network

Change Change Year “i” Year “n” Change Year “i” Year “n”
Year “i” Year “n”  per year [1,000 km] per year

Australia (1993-1999) 801 814 0.3% 12 301 323 1.2% 37% 40% 7 682 0.11
Azerbaijan (1994-1999) 24 25 0.6% 1 87 0.29
Bangladesh (1994-1999) 16 21 6.0% 5 10 14 7.4% 62% 66% 130 0.16
Brunei Darussalam (1994-1999) 2 3 4.9% 1 1 2 9.8% 59% 74% 6 0.52
China (1994-1999) 1 118 1 352 3.9% 234 9 291 0.15
Hong Kong, China (1994-1999) 2 2 2.6% 0 2 2 2.6% 100% 100% 1 1.89
Georgia (1993-1997) 21 20 -1.2% -1 70 0.29
India (1993-1998)** 2 700 2 900 1.4% 200 1 215 1 363 2.3% 45% 47% 2 973 0.98
Indonesia (1993-1998) 345 355 0.6% 11 159 168 1.1% 46% 47% 1 812 0.20
Islamic Republic of Iran (1994-1997) 147 166 4.0% 18 44 62 12.1% 30% 37% 1 622 0.10
Japan (1993-1997) 1 136 1 156 0.4% 20 828 873 1.3% 73% 76% 377 3.07
Malaysia (1994-1999) 60 65 1.4% 4 45 49 1.8% 74% 75% 329 0.20
Nepal (1993-1998) 10 12 4.6% 2 3 4 1.2% 36% 30% 143 0.08
Pakistan (1993-1998) 87 94 1.6% 7 60 65 1.6% 69% 70% 771 0.12
Republic of Korea (1994-1999) 74 88 3.6% 14 57 65 2.6% 78% 75% 99 0.89
Russian Federation (1995-1998)* 1 563 1 600 0.5% 37 963 980 0.4% 62% 61% 16 889 0.09
Thailand (1994-1999) 51 52 0.4% 1 47 51 1.7% 92% 98% 511 0.10
Singapore (1994-1999) 3 3 0.8% 0 3 3 0.8% 97% 97% 61 0.05

Total 8 160 8 727 567 3 738 4 024 46% 46% 42 852 0.20

Sources: United Nations and ESCAP Statistical Yearbooks, which have used data from Country Statistical Yearbooks.  For the
Russian Federation, these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  The growth rate for road length in the Republic of Korea was supplied by the Ministry of
Construction and Transportation, Republic of Korea.

Length [1,000 km]

Land
Area
[1,000
km2]

Road route/
land area

in year “n”
[km per

km2]

Table V.3 Motor vehicle populations and level of motorization in selected ESCAP countries,
1993-1999

Total MV population Private car population Population Motorization Vehicle density

Country or region [thousands] [thousands of vehicles] [millions of persons] [cars per [veh. per km

(Year “i” - Year “n”) 1,000 persons] of road]

Year “i” Year “n” Change Year “i” Year “n” Change Year “i” Year “n” Change Year “i” Year “n” Year “i” Year “n”
per year per year per year

Australia (1993-1998) 10 093 11 738 3.1% 8 050 9 561 3.5% 17.7 18.9 1.4% 455.6 504.8 13 14
Bangladesh (1993-1998) 139 211 8.7% 47 65 6.9% 115.2 126.5 1.9% 0.4 0.5 9 10
Brunei Darussalam (1993-1998) 145 171 3.4% 130 171 5.6% 0.3 0.3 3.2% 470.5 528.0 59 55
China (1992-1997) 6 677 11 818 12.1% 2 262 5 806 20.7% 1 183.6 1 244.2 1.0% 1.9 4.7
Kazakhstan (1992-1997) 1 373 1 289 -1.3% 916 973 1.2% 16.4 15.3 -1.4% 55.7 63.5
Hong Kong, China (1994-1999) 488 534 1.8% 330 384 3.1% 6.0 6.7 2.2% 54.6 57.1 294 283
India (1992-1997) 7 846 11 538 8.0% 3 205 4 662 7.8% 869.0 955.0 1.9% 3.7 4.9 3 4
Indonesia (1993-1998) 3 794 5 395 7.3% 1 890 3 019 9.8% 190.7 209.3 1.9% 9.9 14.4 11 15
Japan (1994-1999) 63 595 70 034 1.9% 42 679 51 165 3.7% 125.2 126.7 0.2% 340.9 403.9 56 61
Macau, China (1993-1998) 39 53 6.2% 33 46 7.3% 0.4 0.4 2.5% 85.8 107.7
Malaysia (1994-1999) 2 778 4 561 10.4% 2 350 3 853 10.4% 20.1 22.7 2.5% 116.9 169.6 46 71
Maldives (1992-1999) 3 4 6.8% 2 3 6.3% 0.2 0.3 2.9% 8.7 10.9
Myanmar (1993-1998) 183 254 6.8% 116 178 8.9% 43.9 48.1 1.8% 2.6 3.7
Nepal (1990-1998) 92 206 10.6% 29 46 6.0% 18.1 21.8 2.4% 1.6 2.1 10 17
Pakistan (1994-1999) 977 1 363 6.9% 691 967 6.9% 119.4 134.5 2.4% 5.8 7.2 11 15
Philippines (1993-1998) 1 551 2 205 7.3% 1 361 1 930 7.2% 67.0 73.2 1.8% 20.3 26.4
Republic of Korea (1994-1999) 7 375 11 129 8.0% 5 149 7 838 8.8% 44.6 46.9 1.0% 115.3 167.3 100 127
Russian Federation (1991-1996) 12 492 18 345 8.0% 9 713 15 464 9.7% 148.2 147.4 -0.1% 65.5 104.9 8 11
Singapore (1994-1999) 475 550 3.0% 341 403 3.4% 3.4 3.9 3.0% 101.4 103.7 157 175
Sri Lanka (1993-1998) 364 496 6.4% 197 284 7.6% 17.7 18.8 1.2% 11.2 15.1
Thailand (1994-1999) 4 183 5 834 6.9% 1 799 2 650 8.1% 58.7 61.6 1.0% 30.6 43.0 82 112
Tonga (1992-1997) 7 17 19.6% 3 8 20.5% 0.1 0.1 0.1% 33.9 85.6
Turkey (1994-1999) 3 392 4 862 7.5% 2 862 4 072 7.3% 59.7 64.3 1.5% 47.9 63.3

Source: United Nations and ESCAP Statistical Yearbooks, which have used data from Country Statistical Yearbooks.  For the
Russian Federation, these sources were supplemented by the Europa Yearbook and World Highways, September 1998 and for India
by the India Statistical Abstract 1999.  The growth rate for road length in the Republic of Korea was supplied by the Ministry of
Construction and Transportation, Republic of Korea.
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VI.  RAILWAY TRANSPORT

A.  Introduction

There are 42 railway networks and 47 railway operating organizations in the ESCAP
region.  These networks and organizations are located in 30 countries and one special
administrative zone within the region.  Newly included are the railways of Georgia and
Turkey which have been accepted as members of ESCAP since the Ministerial Conference on
Infrastructure, held in New Delhi in 1996.

B.  Network growth trends

Two growth indicators are of relevance when measuring network development:  the
growth in the overall route length of individual railway networks and the growth in the
electrified route length within individual networks.

1.  Growth in overall route length

A railway network’s route length is defined as the sum of the distances
(in kilometres) between the mid-points of all stations on the network.

The total route length of all 42 railway networks in the ESCAP region was estimated
at about 350,000 kilometres in 2000.  Just 5 out of the 30 countries with railways in the
region (Australia, China, India, Japan and the Russian Federation) account for 75 per cent of
this route length.

The overall railway route length for the ESCAP region is estimated to have increased
only marginally (by 1.5 per cent) over the five-year period 1994-1999, as may be observed in
Figure VI.1.  However, this marginal growth at the level of the region masks some very rapid
growth (and some almost as rapid contraction) in the railway route lengths of some individual
countries and subregions.

By subregion, the fastest railway network growth occurred in East and North-east
Asia, where overall route length grew by 4,660 km, or 7.2 per cent, over five years.  All of
this growth was concentrated in China, whose railway network expanded by 8.6 per cent over
the same period.  Relatively strong network growth (4.5 per cent over the five-year period)
was recorded for South-east Asia, where over the past five years, Myanmar Railways is
understood to have completed the construction of nearly 800 km of new railway lines,
expanding its network by 20 per cent.  In the remaining subregions, railway network growth
was either marginally positive (South and South-west Asia, Japan) or negative (North and
Central Asia, Australia and New Zealand).  Significantly, the largest network contraction in
absolute terms occurred in the Russian Federation, where network route length appears to
have decreased by 809 km (from 87,469 km to 86,660 km) over five years.  It is likely that
this contraction can be explained mainly by the closure of some uneconomic branchlines, as
can the reduction in the consolidated network in Australia of 703 km over the same period.
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2.  Growth in electrified route length

The adoption of electric traction by the railway organizations of the region is
a measure of their preparedness to accept cost-saving advanced technology, and also
an indication of their preference for environmentally-friendly methods of operation.

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.

Figure VI.1  Trend in railway route length in the ESCAP region, 1994-1999
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Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.

Figure VI.2  Trend in the proportion of railway routes electrified in the ESCAP region, 1994-1999
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No fewer than 26 railway networks in 19 countries and one special administrative
zone throughout the region are, at least in part, electrified.  However, in 1999, only 27.3 per
cent of the overall railway route length of the region was electrified (up slightly from 25.7 per
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cent in 1994), as shown in Figure VI.2.  By subregion, Japan and North and Central Asia,
have achieved by far the highest rates of electrification in the region, with 59.6 and 43 per
cent of their railway networks electrified respectively.  However, in absolute terms, the fastest
growth in electrified route length was achieved in East and North-east Asia, where China
expanded its electrified route by more than 3,000 km (or 34 per cent) in five years, and in
South and South-west Asia, where India added nearly 1,500 km (or 12 per cent) to its
electrified route over the same period.  On the other hand, South-east Asia has the lowest
percentage of its route electrified of any subregion (1.4 per cent), with electrified railway
routes confined to the Jakarta and Kuala Lumpur suburban networks.

Significantly, China appears to have been investing both in network expansion and
electrification, while India appears to have been diverting its resources from network
expansion to electrification and gauge conversion.

3.  Railway employment

Railways are still among the region’s largest employers, with a total workforce
estimated at more than 6.8 million persons in 1999.  However, the region’s railway
employment has shrunk considerably (by nearly 11 per cent) since 1994.  The annual trend in
railway employment for each subregion and selected countries is summarized in Figure VI.3.

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.

Figure VI.3 Average rates of change in railway employee numbers in the ESCAP region,
1994-1999
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Significant staff attrition took place in North and Central Asia, where the workforces
of the railways of Azerbaijan and the Russian Federation were cut by an average of 8.1 and
5.8 per cent per year respectively during the five-year period 1995-2000.  Large reductions
were also realized recently in Australia, where three of the six former government-owned
railway organizations were transferred to private ownership and operation.  By contrast, the
slowest workforce reductions occurred in South and South-west Asia, especially in India,
where the railway workforce barely declined (-0.3 per cent per year) over five years.
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In only five cases are railway staff numbers reported to have risen:  in Georgia, by
2.1 per cent per year; in Hong Kong, China by 5.6 per cent per year; in Myanmar by 0.7 per
cent per year; and in Mongolia by 0.7 per cent per year.

In 1999, just three railway organizations within three countries, China, India and the
Russian Federation, accounted for nearly 90 per cent of all railway employment within the
region.  It is to be noted, however, that the railway workforces of these countries include
substantial numbers of employees who are engaged in essentially non-railway activities, such
as the operation of railway-owned hospitals, schools, and community facilities.

4.  Locomotive fleets

The locomotive fleets considered here include all types of locomotives (main line and
shunting, electric, diesel-electric, diesel-hydraulic and in a small number of cases, steam) in
the serviceable fleets of all 47 railway operating organizations of the region.  The trend in the
size of locomotive fleets, by subregion, may be observed in Figure VI.4.

Figure VI.4  Trend in the size of locomotive fleets in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.
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During the five-year period 1994-1999, the overall number of locomotives in the
fleets of the region grew by about 2 per cent (from 40,300 to 40,900 units).  However, the
only substantial increase in fleet size occurred in East and North-east Asia, where 1,093
locomotives were added to the fleet of Chinese Railways, representing a fleet expansion of
nearly 8 per cent.  The expansion of the route network in China during the same period is
likely to have been the main factor explaining this increase in locomotive numbers.

For most of the remainder of the region, locomotive fleets contracted, possibly as
a result of improved utilization, which may have allowed the accelerated retirement of
life-expired locomotives.  The largest fleet reduction appears to have occurred in India, where
the fleet at the end of 1999/2000 was smaller by 414 units than it was in 1994/1995.  This
reduction appears to have coincided with the withdrawal of the last remaining steam
locomotives (in all, about 350 units) from operation on the Indian system.  In Australia,
overall locomotive fleet size seems to have decreased by about 280 units (or 18 per cent), but
this may reflect the closure of branchlines as well as improved fleet utilization.
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5.  Freight wagon fleets

The size of the consolidated wagon fleets of the region fell by nearly 15 per cent
(from 1.88 million to 1.61 million units) over the five-year period 1994-1999 (Figure VI.5).
In only one subregion, East and North-east Asia, did the wagon fleet expand, owing to the
significant growth in China, where wagon numbers grew by 17 per cent from 373,233 to
437,686 units.  This growth was possibly also a reflection of the substantial route expansion
which has occurred in that country.

Figure VI.5  Trend in the size of freight wagon fleets in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001
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This reduction seems to indicate that the enforcement of operational improvements
such as time-tabling improvements, faster maintenance turnarounds or increased block train
running, has resulted in improved freight rolling-stock fleet utilization, with a related effect
on wagon fleet sizes.  It seems that further improvement could still take place.

6.  Passenger coach fleets

The passenger coaching stock of the region comprises powered and unpowered diesel
multiple unit and electric multiple unit vehicles, in addition to locomotive-hauled carriages.
In assessing the fleet sizes of passenger coaches, an effort was made to exclude coaching
stock used exclusively on suburban rail services, as these should typically be considered to
belong to urban transport activities.  However, it has not always been possible to extract all
data accurately, as it is possible that the data for some fleets may still include such vehicles.

Between 1994 and 1999, the overall size of the passenger coach fleets of the region
fell by 5 per cent, from 149,000 to 141,000 units (Figure VI.6).  Notable exceptions to this
negative trend were:

◆ East and North-east Asia (where the fleet of Chinese Railways increased by
5,900 units, or 20 per cent);

◆ South-east Asia (where the fleets of Myanmar and Thailand grew by 12 to
13 per cent);
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◆ Japan (where 632 units were added to the fleet, for an overall increase of 5 per
cent);

◆ New Zealand (where the coaching stock grew by 40 units, or 34 per cent).

By contrast, large fleet reductions were achieved in Australia, where new private
operators are understood to have cut some long-distance passenger services, and in North and
Central Asia, where there is no obvious explanation for the apparent substantial contraction of
passenger fleets.

Figure VI.6  Trend in the size of passenger coach fleets in the ESCAP region, 1994-1999

Data sources:  Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.
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C.  Railway traffic trends

This section contains an assessment of the trends in the freight tonnage, ton-km, and
average freight haul as well as the passenger numbers and passenger-km for 46 of the
region’s 47 railway operating organizations or systems.

1.  Railway freight traffic:  net tons

An estimated 3.6 billion tons of freight traffic was carried by the region’s railways in
1999.  This was almost unchanged from the tonnage carried in 1994 (Figure VI.7).  Declining
freight tonnages in the Russian Federation, as well as stagnant rail freight demand in China
appear to have contributed most to this result.

By contrast, Georgia (+28.6 per cent per year), Kyrgyzstan (+25.3 per cent per year),
Armenia (+10.2 per cent per year), New Zealand (+9.6 per cent per year), and Australia
(+5.2 per cent per year) all appear to have registered significant increases in their rail freight
tonnages over the five-year period from 1994 to 1999.  In addition, Indonesia recorded an
average annual increase of 3.7 per cent in its railway freight volume, despite the adverse
effects of the Asian economic crisis, but it is likely that this result was mostly due to the
movement of export coal on the South Sumatra railway system.

In 1999, just three countries, China, India and the Russian Federation, accounted for
about 80 per cent of the region’s overall rail freight tonnage.
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2.  Railway freight traffic:  net ton-kilometres

A net ton-kilometre (ton-km) represents one net ton of freight transported for one
kilometre.  A “net-ton”, as distinct from a “gross ton” includes the weight of the freight
consignment and its packaging, but excludes the weight of the railway wagon.  When
aggregated across a railway system, the statistics “net ton-kilometre” provides a measure of
the work done by the system, or the task of the railway system, in moving freight traffic.

Details of the freight traffic task, expressed in net ton-km, of all railway systems in
the region were obtained, except for those of Australia and the Democratic People’s Republic
of Korea.  Between 1994 and 1999, the overall railway freight traffic task of the region is
estimated to have declined at a rate averaging 1.5 per cent per year, from 2.98 to 2.76 trillion
net ton-km.  It should be borne in mind that these figures exclude the rail freight traffic task
of Australia, which, owing to its growing freight tonnage and long freight hauls, could
possibly be expected to add significantly to the regional estimate.

The trend in the freight traffic task by subregion is given in Figure VI.8.  The fastest
decline (-3.9 per cent per year) was registered in North and Central Asia, where the freight
traffic task of the Russian Federation alone declined at an average rate of 3.4 per cent per
year.  As is the case with freight tonnage, the freight ton-km for East and North-east Asia (and
for China in particular) showed little change over the five-year period of the review,
suggesting that both the tonnage and the average length of haul remained constant between
the beginning and the end reference years of the review.  The freight tasks of South and
South-west Asia and of South-east Asia appear to have grown at moderate rates (2.3 and
1.6 per cent per year respectively), but in the case of these subregions, the rate of growth in
their freight traffic tasks was exceeded by that of their freight tonnages.  This is reflected in
a declining average haul distance over the period.

Figure VI.7  Trend in railway freight tonnages in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001, Railway System
Information Booklets.
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3.  Railway freight traffic:  average freight haul distances

The average distance over which rail freight traffic moves is one of the indicators of
the financial viability of the rail freight business.  It is widely accepted that average freight
hauls of less than about 300 km are unlikely to generate sufficient net revenue to be able to
offset fixed costs, unless they involve regular high tonnage shipments (of the type which can
be generated in the region by container feeder train movement between ports and inland
terminals).

Figure VI.8  Trend in railway freight traffic task (ton-km) in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001, Railway System
Information Booklets.
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Figure VI.9  Trend in average freight haul distances in km in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.
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Railway freight haul distances are getting shorter, as may be seen by subregion and
country.  Figure VI.9 shows the trends in average freight haul distances over the five year
period 1994-1999.  Within the region, rail freight was hauled an average distance of 758 km
in 1999 (down from 818 km in 1994).  In the East and North-east Asia subregion, average
freight haul distances appeared to be little changed (at about 785 km) between 1994 and
1999, but in the case of every other subregion they appear to have declined.  In the case of
South-east Asia and New Zealand, average freight hauls appear to be less than 300 km.

4.  Railway passenger traffic:  number of passengers

The basic passenger traffic indicator is the number of passengers or passenger trips
handled in any given period.  The data presented here were intended to cover only trips on
medium- to long-distance services, but the practical difficulties of excluding commuter trips,
when many of the region’s railway organizations are providing integrated services, proved
insurmountable.  As a result, the data for many countries are known to encompass all
passenger trips, irrespective of distance.  The rail passenger growth trends are given by
country in Figure VI.10.

Figure VI.10  Trend in passenger numbers in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory, 1997, 2001; Jane’s World Railways 2000-2001, Railway System
information booklets.
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For the region, the total number of rail passengers per year is estimated at about
17.9 billion.  Between 1995 and 2000, the annual number of passengers appeared to grow
marginally (by only 0.1 per cent per year).  Subregions and countries which registered
moderate to high passenger growth throughout this period were:

◆ South and South-west Asia, where the number of rail passengers grew by 2.2 per
cent per year, with India alone registering growth of 2.4 per cent per year);

◆ New Zealand, where the private rail operator, Tranzrail, appears to have
succeeded in boosting the use of its passenger services by about 5 per cent per
year, although it is likely that much of this growth was focused on commuter
services in Auckland and Wellington.

In East and North-east Asia, South-east Asia, North and Central Asia, and Japan, the
number of rail passengers grew either at marginally positive or marginally negative rates.  In
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Australia, however, passenger trip growth was clearly negative, due to some extent to
network contraction and almost certainly also to intensive modal competition.

In the case of South-east Asia, only Indonesia registered strongly positive growth in
passenger numbers, at 6.5 per cent per year; this was possibly the result of maintenance of the
Indonesian Government’s cheap fare policy for economy class rail travel.  Cambodia and
Thailand, on the other hand, appear not to have fared as well during the Asian economic
crisis, with passenger numbers dropping at the rate of 16 and 6 per cent per year respectively.

5.  Railway passenger traffic:  passenger-kilometres

Details of the passenger-kilometres (pax-km) of all railway systems in the region
were obtained, except for those of Australia, the Democratic People’s Republic of Korea, and
New Zealand.  Excluding these three systems, the total pax-km task of the region was
estimated at 1.31 trillion in 1999/2000, up from 1.29 million in 1994/1995 (a marginal
increase of 0.3 per cent per year).  Throughout much of the region, the rail passenger task is
declining, especially in North and Central Asia, where over the five-year period reviewed, it
appears to have contracted at the rate of 6.7 per cent per year.  The task of Russian Railways
alone dropped by about 6 per cent per year over this period.

The only subregions to have registered increases in their rail passenger tasks were
South and South-west Asia (+4.3 per cent per year) and East and North-east Asia (+0.4 per
cent per year).  However, in the case of South and South-west Asia, only India (+4.8 per cent
per year) and Pakistan (+1.6 per cent per year) registered positive rates of growth in their rail
passenger tasks.  The relevant growth rates, by subregion, are shown in Figure VI.11.

Figure VI.11  Trend in passenger-kilometres in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory, 1997, 2001; Jane’s World Railways 2000-2001, Railway System
information booklets.
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D.  Railway productivity trends

Unlike previous reviews when detailed information on the utilization and
productivity of railway assets was obtained by means of mailed questionnaires, for this
review published information had to be used in order to construct only two crude productivity
indicators.  These indicators were:

◆ Traffic units per route-kilometre; and

◆ Traffic units per employee

“Traffic units” (TU) are the summation of net-ton km and passenger-km for each
railway system or operating organization.  They provide a measure of the total traffic task
(freight and passenger combined) for each system.

In combination with the data relating to common railway resources (that is, route,
staff and locomotives), they provide indicators of the productivity of those resources.

While locomotive productivity can also theoretically be related to the total traffic task
of individual systems, the fact that a significant part of the passenger traffic task of the region
is likely to be handled by diesel or electric multiple units, made it difficult to identify the
proportion of the passenger task which is locomotive-hauled.  Thus, it was not possible to
estimate locomotive productivity for this review.

Two important features of railway productivity indicators are that:  (a) the size of any
given indicator will vary within a wide range from the most productive to the least productive
railway system, and (b) route productivity can vary considerably from one year to the next,
simply because the rail route utilized may not be varied in line with traffic growth or decline
(unlike railway staff and, to a lesser extent, locomotives).  It must also be borne in mind that
absolute route productivity levels are much influenced by system characteristics, such as the
proportion of double-tracked route within the total route length.

1.  Trend in railway route productivity

Railway route productivity declined considerably throughout the region during
the five-year interval 1994-1999, as may be observed in Figure VI.12.  For the region as
a whole, route productivity declined by 1.3 per cent per year, from 12.4 to 11.7 million TU
per route-km.  Only South and South-west Asia were able to improve their route productivity
over the period reviewed, with India contributing the fastest rate of improvement (by 3.8 per
cent per year, from 9.1 to 10.9 million TU), as a result of little network expansion and
moderate traffic growth over this period.  China, on the other hand, did not attract significant
traffic volumes on par with its high rate of network expansion during the past five years,
although Chinese Railways nevertheless achieved by far the highest route productivity of any
country in the region (25 million TU per route-km).
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2.  Trend in railway employee productivity

The railways of the region have considerable scope to achieve improved employee
productivity.  On the whole, employee productivity is low compared to that of European
and North American railways but this is explained by the fact that, as indicated earlier
(Section VI.B.3), some railways still employ substantial numbers of employees in
non-railway activities.  Nevertheless, railway employment in the region is in a state of
readjustment, and over the past five years it is apparent that for most of the region’s railways
which have experienced a shrinking traffic task, the decline in their staff numbers has
exceeded that of the traffic task.

For the region as a whole, employee productivity grew from 0.557 million TU per
employee in 1994 to 0.595 million TU per employee (an increase of 1.4 per cent per year), as
may be observed in Figure VI.13.  Again, the fastest productivity growth occurred in South
and South-west Asia (+4.2 per cent per year), where most countries achieved healthy rates of
growth.  The lowest rate of employee productivity growth occurred in Japan (+0.7 per cent
per year) which already achieves by far the highest labour productivity of any country or
subregion.

In 1999, railway employee productivity ranged from a low of 0.326 million TU per
employee (in South-east Asia) to a high of 1.480 million TU per employee (in Japan).

Figure VI.12  Trend in railway route productivity in the ESCAP region, 1994-1999

Sources: Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.
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E.  Selected railway infrastructure development projects

The value of selected development projects identified either as currently in progress
or planned for commencement in the region during the period 2001-2006 is about
US$ 73 billion, of which China alone accounts for US$ 45 billion (62 per cent).  The
following section provide details, by country, of the major railway infrastructure projects
identified in the course of preparation of this review document.  The list (Table VI.1) is far
from being exhaustive, but does provide some indication of the sheer magnitude of the
investment required for some projects.  The large number of projects aimed at railway
infrastructure development across the region shows that many governments are aware of the
inherent strength of the railways as a safe, environmentally-friendly and technologically
innovative mode of transport.

Figure VI.13  Trend in railway employee productivity in the ESCAP region, 1994-1999

Sources:  Railway Gazette International, Railway Directory 1997, 2001; Jane’s World Railways 2000-2001.

1994

1999

0.0 0.5 1.0 1.5

East and North-east Asia

South-east Asia

South and South-west Asia

East and North-east Asia

Total ESCAP region

North and Central Asia

Japan

Million traffic units [TU] per railway employee

1.48

0.86

0.60

0.54

0.42

0.33

1.43

0.82

0.56

0.49

0.34

0.31



78 Review of Transport in the ESCAP Region 1996-2001

Table VI.1 Selected railway infrastructure development projects in the ESCAP region (status as of
2001)

Country/Region Selected railway investment projects Status

Railway route upgrading and electrification works in progress:
In the Australian network these have a combined value of about
US$ 400 million.  The largest single project currently under way is
the track upgrading and resignalling of part of the North Queensland
trunk line between Rockhampton and Townsville, at a cost of
$A 240 million, or US$ 122.4 million.  Only one non-urban
electrification project, involving wiring of the 25 km Kiama-Dapto
line in New South Wales (at a total cost of US$ 11 million) is
included among the projects in progress, most of which are
scheduled for completion by 2002.  All of these projects are being
funded internally by the responsible railway systems or
infrastructure owning or management organizations.

Construction of two major new line projects (to begin before 2005):
■ The 1,420 km Darwin-Alice Springs Railway, construction of

which is finally to get under way in the second quarter of 2001,
after more than 20 years in planning.  This project, with a cost
estimated at $A 1.24 billion, or about US$ 632 million, is
being built under a 50 year BOOT (Build-Own-Operate-
Transfer) concession.  The concessionaire, Asia Pacific
Transportation Consortium (composed of Australian and
foreign investors) will raise debt and equity of $A 750 million,
which will be supplemented by grants from the Federal, South
Australian and Northern Territory governments, totalling
A$ 485 million.  At the end of the concession period,
ownership of the line will revert to the AustralAsia Railway
Corporation, established jointly by the Northern Territory and
South Australian Governments.  When completed in early
2004, the line is expected to be used by double-stack container
trains with an axle loading of up to 23 tons and average speeds
of about 90 km per hour.

■ An 82 km line between Perth and Mandurah to serve industrial
areas in the southwest of Western Australia, including the
Kwinana oil refinery.  Construction of this line, which is
expected to cost about A$ 940 million, or US$ 479 million, is
likely to proceed before 2005, once financing issues have been
decided.

A third large investment project, involving the construction of
a 300 km very high-speed train route between Sydney and Canberra,
at a cost of about US$ 1.79 billion, recently appears to have been
abandoned.

Australia In progress

Planned
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33 Based on an estimate, within the ninth five-year plan (1996-2000), of 330 billion yuan renminbi
(US$ 39.76 billion) for construction of 8,100 route-km of new lines.

Table VI.1  (continued)

Country/Region Selected railway investment projects Status

Jamuna River Bridge Railway Link Project:
The primary focus of railway network development in Bangladesh
is on the connection of the recently completed Bangabandhu Bridge
across the Jamuna River to the existing network, at a total cost
estimated at US$ 245 million.  This project, known as the Jamuna
River Bridge Railway Link Project, is being co-financed by the
Asian Development Bank, the organization of the petroleum
Exporting Countries, and the Governments of Bangladesh, Canada,
France and Spain.  The project has two components:

■ Construction, at an estimated cost of US$ 151.2 million, of
a new dual gauge (1,000/1,676 mm) line between Joydebpur
and Jamtoil to link the east and west zones of the Bangladesh
Railway across the Bangabandhu Bridge;

■ Conversion of existing broad gauge lines between Jamtoil and
Ishurdi (66 km) and between Ishurdi and Parbatipur (174 km)
to dual gauge, at an estimated cost of US$ 93.3 million.

Construction work on these components is well advanced, and is
expected to be completed before the end of 2001.

Extension of broad gauge to Chittagong:
There is a longer-term proposal for the extension of the broad gauge
to Chittagong, by dual-gauging one existing metre-gauge running
line and adding a broad gauge line to existing single line sections
between Tongi and Chittagong.  This proposal is still under
consideration by the Government of Bangladesh.

Projects in progress estimated at US$ 14.9 billion:
As indicated earlier, nearly 5,000 route-kilometres were added to the
Chinese railway network between 1994 and 1999.  In 1999,
a further 3,035 route-km of new railway lines were under
construction, not including the significant 970 km Korla-Kashi line
in Western China, which was completed in May 1999.  The total
cost of the new line construction in progress is estimated at about
US$ 14.9 billion33 , the majority of which (about 75 per cent) will be
funded by the central government and the remainder by provincial
governments.

Projects to commence by 2002, estimated at US$ 16.4 billion:
New line construction projects expected to commence by 2002
amount to another 3,350 route-km, at an estimated cost of about
US$ 16.4 billion.

Additional “Jinghu” high speed line Beijing-Shanghai at US$ 12
billion:
Not included among these projects is the proposed 1,307 km
“Jinghu” high speed passenger line between Beijing and Shanghai.

Completed/
In progress

Bangladesh

China

In progress

Planned

Completed
In progress

Planned

Planned
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Table VI.1  (continued)

Country/Region Selected railway investment projects Status

Detailed design work on this project has been completed, but a start
on construction of this line, estimated to cost US$ 12 billion, is
believed to have been postponed to around 2006, pending decisions
to be made about the technology to be employed and the securing by
the Government of China of the necessary foreign funding support.
The proposed line is designed for operation at a top-speed of
350 km per hour.

Excluding the proposed high speed line, new line construction
projects fall into three broad categories:  (a) new lines in
high-density corridors, primarily intended for passenger traffic at the
higher end of the speed range; (b) new lines intended to augment
capacity in corridors, which have a vital role in supporting
economic development; and (c) new lines intended to provide future
international connections.

The overall construction programme therefore has as its main
objectives the relief of capacity shortages in the densely trafficked
trunk-line network in the eastern part of the country and the further
extension of the railway network into the western and south-western
provinces, which are currently under-provided with railway
infrastructure.

Electrification and track duplication:
The other major thrusts of railway infrastructure development in
China are electrification to increase speeds, reduce operating costs
and expand the capacity of the trunk-line network, as well as track
duplication works to increase line capacity in critical areas.  In many
cases, these developments are undertaken conjointly.

Electrification at 25 kV 50 Hz is currently proceeding on about
5,300 route km, including on a number of important lines in the
southwest, such as Chengdu-Kunming and Chengdu-Yangpingguan.
These works follow on from the 3,000 route-km electrified during
the five-year period 1994-1999.

Track duplication works are in progress on about 3,000 route km,
including the 498km Lanzhou-Baoji line, which hitherto has been
a bottleneck for traffic feeding onto or off the international route
from Lianyungang to Alashenko (on the border with Kazakhstan).
This project alone carries a cost estimated at 11.5 billion yuan or
US$ 1.38 billion (US$ 2.77 million per km).

Hong Kong, China:
West Rail project (US$ 6.2 billion):
The Kowloon-Canton Railway (KCR) has embarked on a mega
project designed to expand its coverage of the commuter population.
This is the West Rail project, which with an estimated cost of
HK$ 57.1 billion or US$ 6.62 billion, is currently Hong Kong’s
largest civil engineering undertaking.  It involves construction of
a new commuter rail link of 30.5 km between Nam Cheong in West
Kowloon and Tuen Mun in the New Territories.  Only 5.6 km of the
route will be on the surface with 13.4 km elevated and 11.5 km in
tunnel (of which 5.5 km will constitute Hong Kong’s longest
transport tunnel).  Construction of the West Rail route began in
September 1998 and will be completed in December 2003.

China
(continued)

Planned

In progress

In progress

In porgress
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Extensions to the existing East Line:
In addition, KCR is building three short extensions to its existing
East Line, in order to provide direct connections with the East Tsim
Sha Tsui ferry terminal (at the southern end of the line) as well as to
Lok Ma Chau on the Shenzhen border (at the northern end).  These
extensions will be brought into service in 2004.

Network development priorities of the Indian Railways include:

■ Electrification of the remaining high density routes still
operated with diesel traction.  During the eighth plan, which
ended in 1997, a total of 2,708 route-km was electrified.
Against a target established for the ninth plan (1997-2002) of
2,300 route-km, by March 2001 approximately 1,800 route-km
of new electrification had been completed, leaving 500 km
remaining for completion within a budget of Rs. 3.255 billion,
or US$ 69 million.  If electrification continues at the rate of
about 500 km per year, an investment of US$ 345 million
would be required over the next five years.

■ Track doubling:  Especially within the heavily congested
northern part of the network.  This work is proceeding
at the rate of about 300 km per year at a cost of about
US$ 2.34 million per km.  Track doubling of 1,500 km would
require an investment outlay over the next five years of about
US$ 3.5 billion.

■ Gauge conversion:  Between 1992 and 1997, a route-length of
6,900 km was converted from metre gauge to broad gauge
(1.676 mm) against a target for the 8th Five Year Plan of
6,000 km.  Within the current 9th plan (1997-2002), a length of
2,080 km has thus far been gauge converted and within the
current financial year a sum of Rs. 6 billion (US$ 128 million)
has been allocated for the conversion of about 690 route-km
(or about US$ 186,000 per km).  Gauge conversion of about
3,450 km over the next 5 years would therefore require a total
investment of about US$ 642 million.

■ New line construction.  It is understood that new line projects
either under construction or planned for construction within
the next five years will require an investment of about
US$ 4.3 billion.

All of the above projects are being financed by IR from internally
generated funds.

Border rail link between Munsan and Jangdan:
During 2000, following an historic summit meeting between the
leaders of the Democratic People’s Republic of Korea and the
Republic of Korea, a start was made on restoration of the 24 km
cross border rail link between Munsan and Jangdan.  This project,
with a cost of 28.08 billion Won (about US$ 22 million), is to
be the first phase of a programme which will also involve
rehabilitation, double-tracking and electrification of the 411 km
Gaesun-Shineuizou line in the Democratic People’s Republic.

Completed

China
(continued)

India

In progress

Planned

Completed

In progress

In progressKorean
Peninsular

Planned
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Table VI.1  (continued)
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The first phase is being financed from the South and North
Economic Cooperation Fund, while it is planned to seek
international consortium funding for the cost of the second
phase (rehabilitation of the Gaesun-Shineuizou line), estimated at
US$ 4 billion.

Railway links between Uzbekistan, Kazakhstan, Kyrgyzstan and
China:
An international railway connection is being planned to link
Uzbekistan and Kazakhstan with China, via the territory of
Kyrgyzstan.  The European Union is financing feasibility studies of
two lines.  One of these would proceed from the Kyrgyzstan/
Uzbekistan border at Jalal-Abad, through Kazarman and the
Kyrgyzstan/China border post at Torugart, to connect with the
recently constructed Korla-Kashi line through the Xinjiang
Autonomous Region of China.  The second line would provide
a connection from the Kazakhstan/Kyrgyzstan border, through the
Kyrgyzstan capital, Bishkek, to join the line to China via Torugart,
at Kazarman.  The total route length of these connections would be
535 km and construction of the single track line would have to
proceed through mountainous terrain, imposing a cost initially
estimated in the range of US$ 1.5-2.0 billion (i.e. US$ 2.8-3.7
million per kilometre).  Since the connection with Kazakhstan
would also serve coal reserves to be mined at Kara-Keche in
northeastern Kyrgyzstan, the government of Kyrgyzstan is hopeful
of attracting private finance to the extent of US$ 650 million for the
project.

Upgrading the Kuala Lumpur-Butterworth mainline (Rawang-Ipoh
section):
In December 2000, work commenced on the double-tracking,
electrification and re-signalling of the 175 km Rawang-Ipoh section
of the Kuala Lumpur-Butterworth mainline.  This project has an
estimated cost of US$ 947 million (US$ 526 for civil and
trackworks and US$ 421 for electrification and re-signalling).  It is
being funded by the government of Japan under the Miyazawa
Initiative, intended to assist the countries of South-east Asia affected
by the Asian economic crisis of 1997/98.  The objectives of the
project are to provide for extension of electric commuter train
services to Tanjung Malim and to permit introduction of rapid
(160km/hour) electric passenger train services between Kuala
Lumpur and Ipoh.

Railway link between port at Tanjung Pelepas with Pelabauhan:
Another significant railway development project currently being
undertaken by the government of Malaysia involves construction of
a 31.5 km single track line linking the new private sector-managed
port at Tanjung Pelepas with Pelabauhan, near Johor Bharu.  This
project, which is being funded by the government of Malaysia under
the seventh Malaysia Plan, commenced in July 1999 and is
scheduled for completion in January 2002.

Korean
Peninsular
(continued)

PlannedKyrgyzstan

Malaysia In progress

In progress
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Table VI.1  (continued)
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Network expanded by 40 per cent since 1989:
Prior to 1989, the network of Myanma Railways consisted of only
3,180 route kilometres.  Since 1989, the network has been expanded
by 40 per cent, with nearly 1,300 km of new line being opened for
traffic, some 800 km of which appears to have been built within the
last five years (most of it presumably before the onset of the Asian
economic crisis in 1997/98).  The use of less restrictive gradient
(2 per cent) and curvature specifications, and of low cost
construction techniques, has to some extent minimized the cost of
this network expansion.  Even so, it is estimated that the equivalent
of US$ 540 million must have been committed to the 1,300 km of
new line built since 1989.

Completing connections to the borders with India and China:
Since Myanma Railways appears to have ambitious plans to
commence construction of another 1,375 km in the near future,
a requirement for an internally generated investment fund of about
US$ 570 million might be envisaged to support construction over
the next 10 years.  It is expected that much of the planned
construction will be aimed at completing connections to the borders
with India (at Tamu) and China (at Mu-se).

The largest single transport infrastructure project undertaken to date
in the Republic of Korea involves construction of the Seoul-Busan
High Speed Railway.  The project, with a total cost estimated at
18.44 trillion won (US$ 1.43 billion), is proceeding in two phases.
The first phase, involving the construction of a 292 km high speed
line between Seoul and Daegu, upgrading and electrification of the
Daegu-Busan line, and improvement of stations at Taejon, Daegu
and Busan, is scheduled for completion in April 2004, at a cost of
12.74 trillion won (US$ 989.0 million).  It will be followed by
a second phase, involving construction of a 118 km high speed line
from Daegu to Busan, via Kyungju at a cost estimated at
5.70 trillion won (US$ 442.4 million), which is scheduled to
commence in 2004 for completion in 2010.  Funding for this project
is split between the Government – 45 per cent – and the Korea High
Speed Rail Construction Authority (KHRCA) – 55 per cent – with
the government portion being used to finance civil works and the
KHRCA portion to finance trackwork, signalling and rolling stock.
The government contribution is being provided through subsidies
and loans, while local currency bonds, offshore finance and
domestic private capital sources will make up the KHRCA
contribution.  The exposure of offshore finance is limited to just
24 per cent of the project’s total capital.  The high speed rolling
stock for the new railway is based on TGV/Eurostar technology, is
designed for a maximum speed of 300 km per hour, and will allow
travel times between Seoul and Busan of 2 hours 40 minutes after
completion of phase one and 1 hour 56 minutes after completion of
phase 2.

CompletedMyanmar

Republic of
Korea

Planned

In progress
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Major track rehabilitation and doubling works, delayed by the
economic crisis of 1997/98, have been resumed.

Currently underway is the relaying of track in 100 lb rail and
concrete sleepers on 148 km of track between Lop Buri and
Chumsaeng on the main northern line, and on 141 km of track
between Hua Hin and Ban Krut on the main south line, for a total
cost estimated at US$ 108 million.  This work, being jointly funded
respectively by the Japanese OECF – 67 per cent – and the Thai
government – 33 per cent – is expected to be complete within 2001.
It will be followed by rehabilitation of a further 502 km of mainline
track between now and 2005 for a cost of about US$ 224 million.

Prior to the economic crisis, the Thai government had been
committed undertaking track duplication (and in the case of
two lines, triplication) works on about 234 route-km, mostly within
a 100 km radius of Bangkok, with a cost initially estimated at
US$ 769.2 million.  Work on an initial tranche of 204 route-km is
continuing with completion expected within 2001.  Work on the
remaining 34 km, involving triplication between Hua Mark and
Chachoengsao, has been suspended pending completion of a “Track
Duplication Masterplan” commissioned by the State Railway of
Thailand amid concern that track duplication on some lines might
not be justified in view of the relatively high construction cost and
low percentage rates of existing capacity utilization.

Among other railway development projects being proposed for
Thailand before the economic crisis were a number of new line
construction projects, including the routes Denchai-Chiang Rai,
Phuket extension off the southern line, Map Ta Phut-Rayong and
Bua Yai – Roi Et – Mukdahan – Nakhon Phanom.  These projects
have been placed in suspension pending a review by the new Thai
government of its capital expenditure priorities.

Construction of a new 530 km line to link the capital, Ashgabat,
with Tashauz near the border with Uzbekistan was started in April
2000.  This project, with an estimated cost of US$ 1.5 billion
(or US$ 2.8 million per km), is scheduled for completion by 2005.

Thailand

Turkmenistan
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Photographs on pervious page courtesy of United Nations ESCAP, the Ministry of
Communications of China, and miscellaneous:  (top left) container port Singapore; (top right)
Tokyo waterfront with ships, Japan; (middle left) Gezhou Dam, China; (middle right)
container ship; (bottom left) IWT coal transport, China; (bottom right) tourist cruise ship,
China;
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VII.  SHIPPING

A.  Trends in merchant fleet capacities

The capacity of the world merchant fleet increased each year in the 1990s, growing at
an average rate of 3.1 per cent per year, from 423 million gross tons in 1990 to 558 million
gross tons in 199934 (Table VII.1).  Capacity growth somewhat accelerated towards the end of
the 1990s, reaching an increase of almost 5 per cent from 1998 to 1999.  This performance of
the 1990s was stronger than that of the 1980s which had slow world capacity growth of about
0.09 per cent per year.

In the 1990s, world demand for merchant tonnage, measured in ton-miles of world
seaborne trade, increased at an average rate of 2.5 per cent per year35, similar to the 3.1 per
cent growth in capacity, suggesting a balance between demand and supply.

In the 1990s, the expansion of the capacity of the merchant fleet registered in the
ESCAP region as a whole was slower than the world average (Table VII.1).  The capacity of
the merchant fleet registered in the ESCAP region increased from 122 million gross tons in
1990 to 131 million gross tons in 1996, declined thereafter until 1998, but started to expand
again by 1.4 per cent (as compared to 4.9 per cent of the world average) in 1999.

Average rates of capacity increase in the 1990s were higher than the world average
for the merchant fleets registered in South-East Asia and the Pacific, slower than the world
average for South and South-West Asia, East and North-East Asia, and registered merchant
fleets actually decreased in North and Central Asia and the developed ESCAP countries
(Table VII.1).

The moderate capacity increase of the ESCAP merchant fleet in 1999 was mainly due
to the continuing capacity reduction of the Japanese and Russian fleets, which declined
throughout the 1990s.  However, we do not have reliable information as to the extent to
which this represents a genuine contraction of national fleet capacity, as distinct from merely
reflecting increased off-shore registration of these fleets.

The only ESCAP subregion that registered faster fleet capacity growth in 1999 than
the world average was East and North-east Asia, where the gross tonnage of the consolidated
fleets grew by 5.8 per cent.  Fleet gross tonnage in Hong Kong, China alone grew by 29 per
cent in 1999.

Cambodia had the fastest fleet capacity growth of all ESCAP countries (62 per cent
in 1999, and an annual average of 102 per cent in the 1990s) as a result of the recent
establishment of an off-shore ship registry.

Note that in the present section merchant fleets (in gross tons) registered in the
ESCAP region are, which accounted for 23 per cent of the world total in 1999, are discussed.
If we had attributed the fleets to the countries where the controlling interest of the fleet was
located (in terms of the parent company), rather than where they were registered, the
economies of the ESCAP region would account for approximately 40 per cent of the world’s
shipping fleet.

34 Data refer to end of year and are drawn from Lloyd’s Register of Shipping:  Statistical Tables (London),
various issues.

35 Fearnleys, 1999.  Review 1999, as quoted in UNCTAD, Review of Maritime Transport 2000 (United
Nations publication, Sales No. E.00.II.D.34), p. 14.
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Table VII.1 Capacity of merchant fleets registered in the ESCAP region, 1980-1999

Merchant fleets [thousands of gross tons] Change per year [%]

1980 1990 1995 1996 1997 1998 1999
1990- 1998-
1999 1999

North and Central Asia 23 444 22 629 15 484 13 961 12 410 11 208 10 781 -7.9 -3.8
Georgia 0 0 282 206 128 118 132 -17.2 12.2
Russian Federation 23 444 22 629 15 202 13 755 12 282 11 090 10 649 -8.0 -4.0

South and South-west Asia 9 711 16 489 17 385 18 337 18 223 17 481 17 756 0.8 1.6
Bangladesh 354 464 379 436 419 414 378 -2.3 -8.7
India 5 911 6 476 7 127 7 127 6 934 6 777 6 915 0.7 2.0
Iran (Islamic Republic of) 1 284 4 738 2 902 3 567 3 553 3 347 3 546 -3.2 5.9
Maldives 136 78 85 96 98 101 90 1.6 -11.1
Pakistan 478 354 398 444 435 401 308 -1.5 -23.2
Sri Lanka 94 350 227 242 217 189 195 -6.3 2.8
Turkey 1 455 4 029 6 268 6 426 6 567 6 251 6 325 5.1 1.2

South-east Asia 12 427 22 609 31 800 36 743 40 060 41 593 42 638 7.3 2.5
Brunei Darussalam 1 358 366 369 369 362 362 0.1 0.0
Cambodia 0 0 60 206 439 616 999 102.0 62.0
Indonesia 1 412 2 179 2 771 2 973 3 195 3 252 3 241 4.5 -0.3
Malaysia 702 1 718 3 283 4 175 4 842 5 209 5 245 13.2 0.7
Myanmar 88 827 523 687 568 492 540 -4.6 9.7
Philippines 1 928 8 515 8 744 9 034 8 849 8 508 7 650 -1.2 -10.1
Singapore 7 664 7 928 13 611 16 449 18 875 20 370 21 780 11.9 6.9
Thailand 392 615 1 743 2 042 2 158 1 999 1 956 13.7 -2.1
Viet Nam 241 470 700 808 766 784 865 7.0 10.3

East and North-east Asia 12 936 28 248 33 425 33 107 30 206 28 999 30 680 0.9 5.8
China 6 874 13 899 16 943 16 993 16 339 16 503 16 315 1.8 -1.1
Dem. People’s Rep. of Korea 0 0 715 693 667 631 658 -2.1 4.3
Hong Kong, China 1 717 6 565 8 795 7 863 5 771 6 171 7 973 2.2 29.2
Republic of Korea 4 344 7 783 6 972 7 558 7 430 5 694 5 735 -3.3 0.7

Pacific 64 2 336 5 158 6 802 8 081 8 233 8 352 15.2 1.4
Fiji 15 56 32 36 36 29 29 -6.8 0.6
Kiribati 1 4 6 6 6 4 4 2.0 0.0
Marshall Islands 0 0 3 099 4 897 6 314 6 442 6 762 21.5 5.0
Micronesia (Federated State of) 0 0 8 9 9 10 10 5.8 -5.8
Papua New Guinea 25 37 49 57 60 61 73 7.7 19.0
Samoa 5 27 6 6 1 3 2 -23.5 -26.8
Solomon Islands 3 8 8 10 10 10 9 1.0 -13.7
Tonga 15 40 12 11 12 22 25 -4.8 14.0
Tuvalu 0 1 64 57 55 49 59 54.1 21.2
Vanuatu 0 2 164 1 874 1 711 1 578 1 602 1 379 -4.9 -13.9

Developed countries 42 866 29 850 23 074 22 305 21 490 20 305 19 412 -4.7 -4.4
Australia 1 643 2 512 2 853 2 718 2 607 2 188 2 084 -2.1 -4.8
Japan 40 960 27 078 19 913 19 201 18 516 17 780 17 063 -5.0 -4.0
New Zealand 264 260 307 386 367 336 265 0.2 -21.2

ESCAP regional total 101 445 122 161 126 327 131 254 130 470 127 820 129 619 0.7 1.4

World total 419 911 423 627 490 662 507 873 522 197 531 893 558 054 3.1 4.9

Source: Lloyd’s Register of Shipping:  Statistical Tables (London), various issues.

Notes: Data refers to merchant ships of 100 tons gross and above, excluding wooden and non-propelled craft.

Data as at 31 December of each year, except for 1980 and (as at 30 June).

Figures for Cambodia, the Democratic People’s Republic of Korea, the Marshall Islands, Micronesia (Federated States of) and
Georgia reflect compounded annual growth for the period 1995-1999, while those for Vanuatu reflect compounded annual growth
for 1990-1999.

1980 and 1990 data shown for the Russian Federation are for the former USSR.

Subregion or country
or area
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Major maritime countries in the region such as China (including Hong Kong, China
and Taiwan Province of China), Japan, the Republic of Korea and Singapore are net suppliers
of maritime services.  Japan generates 6 per cent of world trade while it controls 13 per cent
of world tonnage.  Chinese economies in total generate 8 per cent of world trade and control
more than 12 per cent of world tonnage.  The Republic of Korea and Singapore are also net
suppliers of shipping services, generating 2 per cent of world trade each, while controlling
around 3 per cent of world tonnage.  Other large trading nations in the region are major
importers or users of shipping services.

The ESCAP region also dominates the world shipbuilding industry.  More than 80 per
cent of new ships are built at shipyards in the region.  Japan and the Republic of Korea
together account for 63 per cent of world shipbuilding capacity.

B.  Trends in container slot capacity and ship size

From 1996 to 1999 (end of year), the number of cellular container ships and the
number of 20-ft equivalent units (TEU) slots of the world fleet of fully cellular container
ships grew at an average annual rate of 8 per cent in the number of ships and 12 per cent in
the number of TEU slots36, from 1,924 ships with 3.1 million TEU slots in 1996 to
2,429 ships with 4.3 million TEU slots in 1999.  As a result, the average size of container
ships, measured in terms of slot capacity, grew from 1,586 to 1,759 TEU during this period.

From 1996 to 1999 (end of year), the number of cellular container ships and the
number of TEU slots of the fleet controlled by shipping lines in the ESCAP region grew less
rapidly than the world average, reaching 966 ships with a total of 1.65 million TEU slots, up
from 773 ships with a total of 1.26 million TEU slots in 1996.  This increase from 1996 to
1999 corresponds to an average growth rate of 9.4 per cent per year for the number of TEU
slots of the ESCAP region’s fleet and of 7.7 per cent in the number of ships.  As a result, the
average size of container ships of the ESCAP region, measured in terms of slot capacity, grew
from 1,627 to 1,704 TEU during this period37.

Significant economies of scale have enabled the average capacity of mainline
container ship new buildings to increase from 3,000 TEU in 1981, 4,000 TEU in 1991, to
6,800 TEU in early 2000 (Figure VII.1), with most of the bigger ships operating on Asian
routes.  Industry experts indicate that newly built vessels may reach 12,000 TEU in the next
5 to 10 years.

Note that Maersk Line sealand has modified two of its recent newly built vessels to
carry up to 6,600 TEU and that 7,200 TEU vessels are currently under construction.  A recent
study suggests that the optimum design within the limits of the marine propulsion technology
currently available is for a 15,000 TEU vessel with installed power of 190,000 BHP and
a speed of 25 knots38.  It is possible that newly built vessels could reach a TEU capacity of
about 12,000 TEU in the next five years.

36 Institute of Shipping Economics and Logistics, Shipping Statistics Yearbook, various issues.
37 Only includes shipping lines of the world’s top 30 economies of domicile.
38 Payer, H.G., 1997.  “Feasibility and practical implications of container ships of 8,000, 10,000 or even

15,000 TEU”, paper by Dr Payer, Member of the Executive Board, Germanischer Lloyd, Hamburg.
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Furthermore, as the size of mainline vessels is increasing, so is the size of feeder
vessels, which have generally nearly doubled to 2,000-TEU capacity.  Whereas five years
ago, feeder vessels of about 1,200 to 1,300 TEU capacity were beginning to enter
intraregional trades, there is currently a trend to cascade down to feeder routes, as older
mainline vessels of about 2,000 TEU capacity are displaced from mainline routes by the latest
generation of high-capacity cellular vessels.

C.  Trends in bulk shipping fleet capacities

The world oil tanker fleet increased from 146 million gross tons in 1996 to
154 million gross tons in 1999 (end of year), corresponding to an average rate of 1.7 per cent
per year39.  The oil tanker fleet registered in the countries of the ESCAP region increased at
a similar annual rate (2.5 per cent) from 25.9 million gross tons in 1996 to 27.9 million gross
tons in 1999.

In the case of dry bulk carriers, the world fleet increased marginally (at an average
rate of 0.3 per cent per year), from 157 million gross tons in 1996 to 159 million gross tons in
1999.  The dry bulk fleet registered in the countries of the ESCAP region declined from
43.2 million to 43.1 million gross tons over the same period.

D.  Trends in the average age of merchant fleets

The average age of the world fleet declined for the fourth consecutive year, to
14.1 years in 1999, down from 14.5 years in 1998.  The average age of the world tanker fleet
registered the largest decline, from 15.0 years in 1998 to 13.9 years in 1999.  By contrast, the
average age of dry bulk carriers in the merchant fleet increased from 13.6 years in 1998 to
13.8 years in 1999.  Reflecting a strong investment trend, container ships continue to be the
youngest vessels in the world merchant fleet, with an average age of 9.7 years in 1999, down
from 11.0 years in 1998.

Figure VII.1 Average TEU capacity of mainline container ship new buildings in the world,
1976-2000

Source: Lloyd’s Register of Shipping, World Fleet Statistics, various issues.
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39 Lloyd’s Register of Shipping, World Fleet Statistics, various issues.
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E.  Productivity trends in the world merchant shipping fleet

Two possible indicators of the productivity of the world merchant fleet are:  (a) the
cargo tonnage carried per ton of cargo carrying capacity, and (b) the number of ton-miles
performed per ton of cargo carrying capacity.

Throughout the present publication we use aggregate deadweight tons (dwt) as
a proxy for the cargo carrying capacity of the world fleet.  In other words, we use the
following indicators of productivity:  (a) the cargo tonnage per dwt, and (b) the number of
ton-miles per dwt.  Even though unadjusted for factors such as the proportion of the fleet laid
up or the impact of slow steaming, these indicators illustrate the change in long-term
productivity.  However, the discussion here is limited to the global level, since the necessary
data for the fleet serving the ESCAP region or, indeed, for the national fleets of the ESCAP
region were not available.  One reason for this was the practical difficulty of identifying the
fleet engaged in intraregional trade.

Figure VII.2 illustrates the productivity trends of the world merchant fleet in the
1990s.  The operational productivity of the world fleet, measured in tons of cargo per
deadweight ton of capacity has risen modestly by some 5 per cent during the 1990s.
Productivity in terms of cargo ton-miles per deadweight ton of capacity increased some 7 per
cent from 1990 to 1997, but declined thereafter to a level just 3 per cent higher in 1999 than
in 1990.  This decline seems to reflect changes in trade structures, particularly with respect to
crude oil.  Note that the United States has increasingly diversified its oil import supply away
from traditional sources in the Middle East towards sources closer to its shores in Latin
America and West Africa.

Figure VII.2  Various Indices for the productivity of the world merchant fleet, 1990-1999

Source: UNCTAD, Review of Maritime Transport 2000.
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F.  Supply-side developments in world container shipping

The international container shipping industry today is characterized by increasing
concentration of container-carrying capacity in the hands of a limited number of
“mega-carriers”.  By the end of 1999, the top 20 container lines operated 56 per cent of total
world capacity, as compared with 53 per cent a year earlier40.  Today, the top 5 lines now
operate more than 25 per cent of world capacity.  Eleven of the world’s top 20 container

40 Containerization International Yearbook, various issues.
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shipping operators are based in the ESCAP region, and they control 28 per cent of the world
TEU capacity in service.

Major carriers have entered into groupings by integrating their service structures with
those of their main competitors to reduce operating costs and increase market power.  In
essence, this was the maritime equivalent of “code-sharing” by international airline alliances.

For quite some time, cooperation between container shipping companies has come in
many different forms such as slot purchase, slot exchange, vessel-sharing agreements or joint
services, mainly on a trade-specific basis.  In recent years the trend has been towards carrier
alliances on a global basis, where carriers enter into partnerships that covered their operations
worldwide, or at least on the main East-West routes, rather than on a single trade route.  This
has offered significant additional advantages in container logistics and the rationalization of
port terminals, while allowing shipping lines to retain their distinctive marketing identities
and ownership.

An example of the extent of carrier alliances and carrier concentration is the fact that
the top three of the six alliances serving the Asia/Europe and Mediterranean trade routes in
January 2001 provided nearly two thirds of the annual container-carrying capacity on those
routes.

The formation of alliances has also been a response to the impact of trading issues,
including imbalances in the course of the 1997-1998 Asian crisis.  Furthermore, the new
mega-carrier alliances have been the driving force for investments in new ultra-large
(6,000 TEU-plus) container vessels.  While it is hoped that the resulting lower operating costs
will ultimately translate into freight rate reductions, long-term reductions of freight rates and
additional trade benefits remain to be seen.  Both shippers on the major trade routes as well as
feeder shipping will ultimately benefit from improved operating economies of ultra-large
container vessels.  A potential consequence of this scenario of continued rapid growth in ship
size may well be that some of the region’s mainline ports that are unable to invest in the
provision of suitable infrastructure, will gradually become secondary hubs or feeder ports.
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VIII.  PORTS

A.  Trends in port container throughput

1.  Overview

Total port container throughput for the ESCAP region continued to increase by
an average of 11 per cent per year throughout the 1990s, reaching 95 million TEU in 1999,
which is more than half the world’s total port container throughput (Table VIII.1).
Furthermore, container throughputs in the region grew faster than the world average of 9 per
cent throughout the 1990s, despite the impact of the financial crisis on intraregional demand.

In parallel with the concentration of container shipping, port container throughputs
have been growing more quickly at hub ports and at newly emerging ports that can offer
international standards of service.  The world’s top 20 container ports handled 96 million
TEU in 1999, accounting for half the world’s container port throughput.  In the Asian and
Pacific region, the concentration of port throughput is even more prominent, with the
10 busiest ports handling 62 million TEU or two thirds of the region’s total throughput in
1999.  The world’s four busiest container ports are located in the ESCAP region, handling
25 per cent of world container throughput, which is nearly half of the ESCAP total.  In
particular, the world’s top two container ports in terms of container throughput were Hong
Kong and Singapore, with roughly 16 million TEU in 1999 each.

2.  Port container throughput trends in the 1990s

Container throughput for Chinese ports41 has increased from 6 million TEU in 1990
to 28 million TEU in 1999, equivalent to an average annual growth of 17 per cent.  Half of
this increase was due to Hong Kong, the other half was due to a number of emerging Chinese
ports, in particular Shanghai port, which increased its container throughput by 10 times since
1990, reaching 4.2 million TEU in 1999.  The container throughput of Taiwan Province of
China has doubled in the 1990s, reaching 9.8 million TEU in 1999, which is nearly equal to
the current container throughput of Japan.  The annual average growth of container
throughput from 1995-1999 was around 7.7 per cent.

Growth of container throughput at Japanese ports has been more moderate in recent
years.  With 7.8 million TEU in 1990, container throughput in 1990 was still larger than in
China (including Hong Kong, China).  By 1995, container throughput in Hong Kong, China
alone was already more than that of all Japanese ports combined.  From 1995 to 1999,
container throughput at Japanese ports grew at an annual average rate of 2.7 per cent,
reaching 11.8 million TEU in 1999.  Note also there is less concentration on a particular
Japanese port.  Rather, a number of ports such as Kobe, Tokyo and Yokohama, show a similar
order of magnitude of container throughputs in the range of 2-3 million TEU.

The Republic of Korea’s container throughput, which is basically concentrated in the
port of Busan, has tripled in the 1990s and despite the financial crisis its annual average
growth rate for 1995-1999 was still 11 per cent.

Container throughput in the Russian port of Vladivostok, 45,000 TEU, is still two
orders of magnitude smaller than in the rest of the region, and is therefore not included in
Table VIII.1.  Port container throughputs of the major Pacific island countries are of a similar
amount.  They tended to rise from 1990 to 1997 or 1998, and declined thereafter.

41 Excluding the container throughput for ports in Taiwan Province of China.
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The port container throughput of South-East Asia has grown at an average rate of
13 per cent per year in the 1990s, comparable to the developments in East and North-east
Asia.  For example, Malaysian port container throughput has grown at an average rate of
18 per cent per year, and Thailand’s at an average rate of 12 per cent per year from
1990-1999.

3.  Port container throughput trends in 1999

In 1999, container throughput grew most rapidly in the developed countries of the
region (Australia, Japan and New Zealand), South-East Asia, and East and North-East Asia.
However, port container throughput growth in South and South-West Asia was below the
world average, while negative growth was registered in the Pacific island countries.

Port container throughput in the developed ESCAP countries, Australia, Japan and
New Zealand, grew by 13.1 per cent, due to the softening in the exchange rates of their
national currencies against the United States dollar.

Port container throughput in East and North-east Asia grew by 12 per cent and in
China alone by almost 19 per cent, which is faster than ESCAP and world average, but slower
than in the preceding years.  Within China, the main container ports continued their
spectacular growth, with the container throughputs of Shenzen and Shanghai ports expanding
by nearly half and by more than one third, in 1999 alone.  This buoyant trend demonstrates
that China was relatively little affected by the Asian financial crisis of 1997-1999.

Indonesia’s container trade volume was hit hard by the crisis, but showed swift
recovery in 1999, when port container throughput grew by 21 per cent from a recession low
in 1998.

Malaysia’s container trade volume appeared to have been less influenced by the
effects of the financial crisis and showed growth of greater than 30 per cent in 1999,
compared to an average growth rate of 18 per cent per year from 1990-1999.

Thailand’s container trade volume also surged due to the post-crisis weakness of the
Thai baht.  Port container throughput increased by 10 per cent in 1999, compared to
an average growth rate of 12 per cent per year from 1990-1999.  The effects of a policy
decision to cap the throughput of the previously congested Bangkok port at or near
one million TEU and to transfer the surplus to the new Laem Chanbang port are clearly
reflected in the relative throughput trends for these two ports.

Singapore port’s container throughput grew by only 5 per cent in 1999.  This may be
evidence of a loss of container transhipment traffic to Malaysia, where the container
throughput of Port Klang surged by 40 per cent in 1999.

The container trade of Myanmar was reported to have grown by 12 per cent in 1999,
up from slower growth in the previous year.42  This growth appears to have been concentrated
in container exports to other Asian countries.

By contrast, container imports have generally been falling for many of the region’s
countries, due to national currency weakness.

Within the South and South-west Asia subregion, container throughput growth for
Bangladesh and India has been strong both in 1999 and over the nine-year period 1990-1999.
In particular, the ports of Mumbai and Jawaharlal Nehru appear to have sustained growth of
more than 17 per cent per year over both periods.  The port container throughputs of Papua

42 Response to ESCAP questionnaire, Myanmar Ministry of Transport, December 2000.
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Table VIII.1  Port container traffic, 1990-1999

Port container traffic [thousand TEUs]
Average change

per year [%]

1990 1995 1996 1997 1998 1999
1990-1999 1998-1999

(1989/1990) (1994/1995) (1995/1996) (1996/1997) (1997/1998) (1998/1999)

South and South-west Asia 1 774 3 305 3 926 4 594 5 076 5 301 12.9 4.4
Bangladesh 113 191 264 300 345 392 14.8 13.6
India 687 1 360 1 506 1 738 1 989 2 187 13.7 9.9
– Mumbai/Jawaharlal Nehru Port 310 731 857 1 007 1 118 1 319 17.5 17.9
Iran (Islamic Republic of) n.a. 174 244 260 326 321 n.a. -1.6
Pakistan 390 551 555 608 701 697 6.6 -0.7
Sri Lanka (Colombo) 584 1 029 1 356 1 687 1 714 1 704 12.6 -0.6

South-east Asia 9 550 19 894 21 730 24 151 25 506 28 314 12.8 11.0
Brunei Darussalam 29 71 83 79 59 62 8.8 3.9
Indonesia 924 2 048 1 764 2 479 2 203 2 660 12.5 20.7
– Tanjung Priok 644 1 300 1 422 1 533 1 898 2 273 15.0 19.8
Malaysia 888 2 075 2 550 2 843 3 026 3 942 18.0 30.2
– Port Klang 497 1 134 1 410 1 685 1 820 2 550 19.9 40.1
Philippines 1 408 1 892 2 336 2 492 2 442 2 813 8.0 15.2
– Manila 1 039 1 668 1 972 2 121 1 846 2 147 8.4 16.3
Singapore 5 224 11 846 12 944 14 135 15 136 15 945 13.2 5.3
Thailand 1 078 1 962 2 052 2 124 2 639 2 892 11.6 9.6
– Bangkok 1 018 1 433 1 233 1 100 1 080 1 064 0.5 -1.5
– Laem Chanbang 60 529 820 1 024 1 559 1 828 46.2 17.3

East and North-east Asia 14 263 29 999 31 642 33 485 40 024 44 987 13.6 12.4
China 1 204 4 682 5 238 5 362 10 126 12 004 29.1 18.5
– Qingdao 135 600 810 1 030 1 214 1 540 31.0 26.9
– Shanghai 456 1 527 1 930 2 520 3 066 4 210 28.0 37.3
– Shenzen 33 284 589 1 147 1 952 2 824 63.9 44.7
– Tianjin 286 702 800 936 1 018 1 300 18.3 27.7
Hong Kong, China 5 101 12 550 13 460 14 567 14 582 16 211 13.7 11.2
Republic of Korea 2 468 4 918 5 078 5 637 6 460 7 014 12.3 8.6
– Busan 2 348 4 503 4 725 5 234 5 946 6 440 11.9 8.3
Taiwan Province of China 5 491 7 849 7 866 7 919 8 856 9 758 6.6 10.2
– Kaohsiung 3 495 5 232 5 063 5 693 6 271 6 985 8.0 11.4
– Keelung 1 828 2 170 2 109 1 384 1 704 1 666 -1.0 -2.2
– Taichung 128 447 695 842 880 1 107 27.1 25.7

Pacific 176 241 273 299 303 268 4.8 -11.7
Fiji 25 44 52 42 46 47 7.0 1.5
French Polynesia 32 41 44 55 61 31 -0.4 -48.9
New Caledonia 28 41 46 52 51 52 7.1 0.6
Papua New Guinea 90 115 131 150 145 138 4.8 -4.6

Developed Countries 10 064 13 677 14 412 14 466 14 254 16 121 5.4 13.1
Australia 1 637 2 280 2 484 2 668 2 845 3 310 8.1 16.3
– Melbourne 623 852 905 970 1 016 1 145 7.0 12.6
– Sydney 477 669 695 725 796 1 016 8.8 27.7
Japan 7 956 10 604 11 033 10 847 10 523 11 796 4.5 12.1
– Kobe 2 596 1 464 2 229 1 944 2 101 2 176 -1.9 3.6
– Nagoya 898 1 477 1 469 1 498 1 458 1 567 6.4 7.5
– Osaka 483 1 159 1 177 1 204 1 156 1 250 11.1 8.1
– Tokyo 1 555 2 177 2 311 2 322 2 169 2 696 6.3 24.3
– Yokohama 1 648 2 757 2 348 2 348 2 091 2 173 3.1 3.9
New Zealand 471 793 895 950 887 1 015 8.9 14.5

ESCAP regional total 35 828 67 115 71 984 76 995 85 163 94 990 11.4 11.5

World total 85 597 137 239 150 753 160 721 169 637 184 600 8.9 8.8

ESCAP as percentage of World 41.9% 48.9% 47.7% 47.9% 50.2% 51.5%

Source: Containerisation International Yearbook; published data on ports.

Notes: a) The year refers to calendar or fiscal year; b) Identified economies only; c) Ports which handled more than 1 million
TEU in 1999 are included in the list.

Selected economy
or area/port



96 Review of Transport in the ESCAP Region 1996-2001

New Guinea and French Polynesia, which tend to dominate the overall container volumes of
the Pacific island countries, registered negative growth in 1999.

B.  Implications of increasing ship size for
port performance

Many mainline ports in the ESCAP region have achieved productivity gains in recent
years, but these may be insufficient for the rapid changes in ship size and technology.
Additional investments in new container- and cargo-handling technology are likely to be
needed.

For example, the port of Singapore has recently invested in automated container
handling technology for its new Pasir Panjang terminal.  Without this new technology it
would not have been possible for the port to deliver the speed of handling (330 moves per
hour) considered to be compatible with economic operation of the new mega-ships of greater
than 6,000 TEU capacity.  This was recently demonstrated when the port set a container
handling record of 203 moves (333 TEU) per vessel hour at its non-automated Tanjong Pagar
Terminal, which was still 127 moves per hour short of the efficiency level needed for
economic operation of mega-ships.43

The introduction of mega-ships will lead to structural changes, including
an extension of the “hubbing” concept.  This means that trans-shipment (feeder vessel-to-
mainline vessel) may be concentrated in fewer regional ports.  These hub ports will need
post-Panamax cranes, deep water, a large amount of back-up land and efficient intermodal
connections44.

C.  Major policy initiatives and changes affecting ports

Increased private sector participation in the financing, management and operation of
ports in many ESCAP countries has followed three alternative scenarios.

In the first scenario, Governments usually invest in port “substructure” and franchise
or lease it to private operators on a long-lease basis, typically for up to 30 years.  And the
private operators invest in port “superstructure”, including handling equipment.  This has
been the most popular option for private sector participation in the region’s port sector,
including India and Malaysia.

In the second scenario, the operating franchisee finances the construction of all port
facilities and equipment installation and then operates the facilities under a BOT or similar
contract for 30 to 40 years.

In the third and rarer scenario, the private sector participates in overall management,
taking over the traditional landlord and regulatory functions of government-owned port
authorities.  This option has been followed in New Zealand as well as in Australia, where the
Port of Melbourne Authority was recently corporatized (Melbourne Ports Corporation), prior
to its eventual privatization.  However, other than in these countries, this concept has been
slow to find favour throughout the region.

It can be observed that the port sector’s assets, port management and operation have
been increasingly concentrated in the hands of a few major international companies, similar
to the concentration occurring in the container-shipping industry.  Examples include the
recent expansion of companies such as Hutchinson Port Holdings (HPH), PSA Corporation,

43 World CargoNews, January 2000.
44 UNCTAD, 2000.  Op. cit.
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P&O Ports, International Container Terminal Services Inc (ICTSI), Stevedoring Services of
America (SSA) and Ceres Terminals Incorporated into port terminal operation in Bangladesh,
China, India, Indonesia, Myanmar, Pakistan, the Philippines, the Republic of Korea,
Sri Lanka and Thailand.

D.  Selected port infrastructure projects

Since 1996, most of the large port investments have been in the upgrading and
extension of container-handling capacities.  Table VIII.2 lists selected port infrastructure in
the ESCAP region that are either in the planning stage, in progress or that were completed
recently.  The list intends to provide a broad indication of the physical scale of the included
projects.  The following information is compiled from secondary sources and information
gathered directly by the secretariat.

Table VIII.2 Selected port infrastructure projects in the ESCAP region (status as of 2001)

Country Selected port infrastructure projects Status

Construction of container terminal near Chittagong port:
Following approval by the Government of Bangladesh, Stevedoring
Services of America (SSA) has commenced the construction of an
international container terminal near Chittagong port.  Construction of
this terminal, with an associated inland container depot near Dhaka, is
being funded under a build-own-operate-transfer (BOOT) concession.
When complete in late 2001, it will handle 600,000 containers
annually.

More than 200 new berths added:
The 1990s have witnessed a surge in port infrastructure construction,
with several Chinese ports registering some of the fastest growth in the
world.  During the period of the Nineth Five Year Port Development
Plan (1996-2000) over 200 berths for containers, coal and petroleum
were built in coastal ports, with the objective of increasing their
cargo-handling capacity to over a billion tons per year.

Port of Shanghai upgraded:
At the port of Shanghai, the Wai Gaoqiuo Container Terminal was
upgraded in 2000 with the addition of three berths of 900 metres, and
two more berths are to be added at the end of 2001.  The port of
Shanghai will also benefit from a US$ 350 million dredging project,
now under way, to deepen the channel at the mouth of the Yangtze
River by 7.0 to 8.5 m.  By 2010, it is planned to provide the river
mouth with a navigable depth of 12.5 m.

New berths at Shekou, Yantian, and Dalian:
At Shekou, two berths with a total length of 700 metres are under
construction, for completion by the end of 2001.  At Yantian port,
a second phase development including the construction of three
container berths with a total area of 580,000 m2, a total length of
950 m, a depth of 15.5 m and a designed annual handling capacity of
1.2 million TEU was completed in 1999.  At the Dayaowan Container
Terminal in Dalian, two container berths were completed in 1998.

New terminal 9 in Hong Kong, China:
Construction of the new Terminal 9 (South) is now well advanced, with
introduction into service expected by 2002.  This terminal will have
a 1,200 m quay-face and a throughput capacity of 1.85 million TEU.

Bangladesh In progress

CompletedChina

In progress

Planned

In progress

Completed

In progress
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Table VIII.2  (continued)

Country Selected port infrastructure projects Status

Privately financed container terminal at Tuticorin Port:
The second major privately financed container terminal in India was
recently commissioned at Tuticorin Port in Tamil Nadu State.  The
terminal was constructed under a 30-year BOT concession granted to
a consortium led by the PSA Corporation of Singapore.  The terminal
consists of a berth with a 370 m length and a draft of 10.7 m and is
equipped with two 40-ton capacity ship-to-shore quay cranes, four
rubber-tyred gantry cranes and a range of prime movers.  Initial
capacity will be for 115,000 TEU per year, but this is expected to rise
to 300,000 TEU per year in the sixth year of operation.

Extension of Chennai Port:
Work is underway on the proposed extension, including a 290 m berth,
a 30,000 m2 parking yard and one container freight station, with
additional equipment of two shore container gantry cranes and two
rubber-tyred yard gantry cranes.

Expansion plan for Jawaharlal Nehru Port:
The port is implementing a major expansion plan with private funding
assistance, involving the extension of container berths, for a capacity
addition of 7.2 million tons per year.

Tanjung Priok port in Jakarta:
Construction of one additional container berth of 256 m length and
14 m depth is in the planning stage.

Improved operations of Bandar Abbas and Bandar Khomeini ports:
Work is under way to improve container operations in order to reduce
average service time through the automation of the container terminals.
These projects will also include purchases of two ship-to-shore
post-Panamax gantry cranes and other terminal equipment.  The
container terminal at Bandar Khomeini will be leased to the private
sector, as will that of Bandar Abbas after the development of the third
basin.

Seven-year port development plan (1996-2002):
Based on the long-term port development policy established in 1995 on
“ports and harbours that support the age of global exchange”, the
seven-year port development plan (1996-2002) has been carried out to
develop container berths, multi-purpose berths, domestic shipping
berths and logistics centres around the coast of the country.

New Shiranoe Container Terminal in Kitakyushu:
The port of Kitakyushu is planning to construct Shiranoe Container
Terminal with a total area of 540,000 m2, to be built on an artificial
island connecting with Tachinoura Container Terminal.  It will provide
four international container berths with a total length of 1,260 m and
a depth 13-14 m, as well as two domestic container berths with a total
length of 260 m and a depth of 7.5 m.

India
Completed

Planned

In progress

Planned

Planned

In progress

Completed

Planned

Indonesia

Islamic
Republic of
Iran

Japan
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Table VIII.2  (continued)

Country Selected port infrastructure projects Status

New berth at Nagoya port:
There is a plan for the construction of one container berth, adjacent to
berths T1 and T2.  The total length of these berths, with berths T1 and
T2, will be 1,050 m and they will have a depth of 14 m.

Expansion of Yokohama port:
Minami Honmoku Terminal at Yokohama port is being expanded with
the reclamation of 2,170,000 m2 of land.  Two berths with a depth of
16 m have been constructed and are in use and two additional berths
with a depth 15-16 m are planned.

Tokyo port upgraded:
Ohi Container Terminal at Tokyo port has recently been renovated to
accommodate post-Panamax container ships.

Klang Port Expansion Programme (1999-2003):
Wharf No. 16 will be converted for container operations and upon its
completion the container terminal will have six berths (Nos. 16-21)
with a total quay length of 1,300 m.  This will increase the handling
capacity of the current Klang Port Container Terminal from 1.2 to
1.5 million TEU, with a total yard area of 48 hectares.  At the Klang’s
West Port four new container berths (with a total length of 1,200 m)
are under development, at a cost of RM 500 Million.  These will
provide capacity for an additional annual throughput of one million
TEU.  By the year 2005, the container throughput of West Port is
expected to grow to 2.5 million TEU per year from a total of eight
berths.

New port at Tanjung Pelepas:
Commercial operations at the first two berths of the new port at
Tanjung Pelepas, to the south-west of Johor Bahru, began in January
2000.  Phase I is currently being completed with six berths providing
a total length of 2.16 km to start operations within the 2001.  The new
port will have an annual throughput capacity of 3.6 million TEU.

The second phase development of Karachi port:
This phase is planned to commence when the existing port container
volume exceeds 300,000 TEU per year.  This development will involve
the provision of additional equipment, including one container
handling quay crane, four rubber-tyred gantries and one empty handler.

Upgrading Port Muhammad Bin Qasim:
With the recent installation of two new ship-to-shore container
gantries, terminal capacity has been expanded to 360,000 TEU per
year.  There are also plans to widen and deepen the channel to handle
270 m vessels and to provide for night navigation.

Port of Manila South Harbour:
Asian Terminals Inc (ATI) plans to invest 126 million Philippine pesos
in the provision of additional container storage capacity for empty and
loaded containers, as well as an additional 52 truck parking bays,
a transit area and modern office facilities for company personnel and
shipping lines.

Japan
(continued)

Planned

In progress

Completed

In progress
Planned

Planned

Completed

In progress

Completed

Completed

Planned

Planned

Malaysia

Pakistan

Philippines
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Table VIII.2  (continued)

Country Selected port infrastructure projects Status

New Mindanao International Container Terminal:
Construction of the new Mindanao International Container Terminal in
the southern Philippines is expected to begin soon, following the
commitment of the Government of Japan to provide a US$ 31 million
loan for the project.

New Subic Bay container port
Also expected to get under way soon is a project to build the
US$ 215 million Subic Bay container port at Cubi Point near Subic
Airport.  The new terminal will have two 280 m berths each with two
gantry cranes, as well as the capacity to handle 600,000 TEU per year,
and is being partly funded by the Government of Japan out of the
Obuchi Fund, established to assist countries recover from the Asian
economic crisis.

New terminal at the port of Busan:
At the port of Busan, the new Gamman Container Terminal, with four
dedicated berths to accommodate 6,000 TEU container ships, was
opened in 1997, adding 1.2 million TEU to the capacity of Busan port.
Each container berth is operated by private shipping companies
(Hyundai, Hanjin, Choyang) and a logistics company (Korea Express).
In addition, three new container berths are under construction, for
completion by the end of 2001.

Inland container depot near the port of Busan completed:
The completion in April 2000 of the inland container depot at Yangsan
City, near the port of Busan, with an annual handling capacity of
1.4 million TEU, is expected not only to lessen urban traffic congestion
in Busan City, but also to bring about a revolutionary improvement in
container cargo flow through its integrated logistics functions.

New Busan port under construction:
A new Busan port, with a high-capacity container terminal, is under
construction about 25 km west of the existing port.  This project, with
an estimated cost of US$ 4 billion, is being part funded by the private
sector.  The project is scheduled for completion by 2011, with the first
phase (consisting of 10 container berths) starting operations in 2007.

Phase I container terminal at Gwangyang port completed:
The Phase I container terminal at Gwangyang port (with four berths
and a total length of 1,400 m) was completed and commenced
operations in 1998.  The Government of the Republic of Korea plans to
develop the eight-berth second phase, to make Busan port a regional
port hub.  This phase, costing an estimated US$ 326 million, will have
four berths in operation by 2002 and four more by 2004.  Hutchinson
Port Holdings, together with two Republic of Korea partners, Hyundai
Merchant Marine and Hanjin Shipping, will operate this new container
terminal.

New container terminal at Incheon port:
PSA Corporation has signed an agreement with Samsung Corporation
to develop jointly a major container terminal at Incheon port.  The
terminal will have three deep-sea berths with a total quay length of
900 m to handle vessels of 12-13 m draft.  The total investment in the
project is estimated at US$ 200 million.

Philippines
(continued)

Republic of
Korea

Planned

Planned

Completed

Completed

In progress

Completed

Planned

Planned
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Table VIII.2  (continued)

Country Selected port infrastructure projects Status

Expansion of Pasir Panjang Terminal:
The terminal is due to be expanded and developed in four phases over
30 years.  The first phase, completed in 2000, involved reclaiming
129 ha and the addition of six berths, with an annual capacity of
6 million TEU.  Phase II will offer 18 berths and is due for completion
in 2009.  On completion, the terminal will have 50 container berths
with a total length of 17,000 m.

Upgrading the north pier of Colombo port:
It is planned to widen the north pier of Colombo port by 120 m and to
utilize this wharf for container and general cargo handling.  In the
second phase, the pier will be equipped with three quay cranes and six
transfer cranes to provide it with a handling capacity of 230,000 TEU
per year.

Developing the Queen Elizabeth quay at the port of Colombo:
A consortium involving the private sector and the Sri Lanka Port
Authority are implementing a project to further develop the Queen
Elizabeth quay at the port of Colombo, under a BOT concession.  The
present quay will be expanded by 100 m towards the harbour basin and
three container berths will be provided with nine quay cranes and
28 rubber-tyred transfer cranes, increasing the container-handling
capacity of the quay by early 2004 to 1 million TEU per year, from
0.25 million at present.  An additional feeder berth will be provided to
improve the feeder container-handling efficiency at Colombo port.

Second phase development of Laem Chabang Port:
Work is under way on the second-phase development of Laem
Chabang port, involving the construction of Basin 2, with six container
terminals and the provision of additional container-handling capacity
of 3.6 million TEU per year.  In the first stage of this project,
a container terminal with a berth length of 500 m and a capacity of
600,000 TEU per year will be completed by the year 2001.  After
completion of the two basins, the overall container-handling capacity
of the port will reach 5.1 million TEU per year.

Kumport in Istanbul upgraded:
At Kumport, Istanbul an additional 80,000 m2 container storage area,
as well as two berths 370 m in length and 15 m in depth were
constructed in 1999.

Planned, in
progress

Planned

Planned, in
progress

In progress

Planned

Completed

Singapore

Sri Lanka

Thailand

Turkey
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IX.  INLAND WATERWAY TRANSPORT

A.  Overview

Asia is naturally endowed with navigable rivers, lakes and canals.  Some of them,
such as the Ayeyarwady, Ganges, Jamuna-Brahmaputra, Lanoang-Mekong, Volga and
Yangtze rivers are world famous for the enormous contribution they have made to national
and regional development.  Others, including the Pearl River in China, the Mandovi and
Zuari rivers in India; the Thanlwin River in Myanmar, the Fly River in Papua New Guinea,
the Chao Phraya River in Thailand and the Red River in Viet Nam, are less famous but
equally important for their contribution to national economies and people’s daily lives.

The total navigable length of rivers, lakes and canals in the ESCAP region exceeds
280,000 km.  On these inland waterways, more than 1 billion tons of cargo and 500 million
passengers are moved each year.  The regional inland waterway transport (IWT) fleet consists
of more than 446,000 vessels, with a combined carrying capacity of 27.5 million tons.

The region’s inland waterways play a vital role in the economic development of
remote rural areas and in the welfare of their inhabitants, who are usually among the lowest
of low-income groups in the region.  In the absence of river and other forms of inland
waterway transport, many remote underprivileged communities would be inaccessible or too
costly to service by other means.

There are 15 countries in the region where IWT plays a significant role in
transportation.  In three countries of the region, the share of the total freight tonnage moved
by IWT exceeds one third:  Bangladesh (35 per cent), the Lao People’s Democratic Republic
(35 per cent) and Myanmar (48 per cent).

There are other countries which, despite having low relative usage of their inland
waterways for freight transport (as compared with other modes), nevertheless have enormous
volumes of freight transported on their inland waterway systems each year.  In China and the
Russian Federation, the annual volume of freight carried by IWT is about 670 and
155 million tons, respectively45.  Use of the Yangtze alone is increasing at 40 per cent
per year.  In some of the region’s countries, inland waterways appear to have an important
role in passenger transportation.  Unfortunately, there is no comprehensive data set available
for the region to adequately assess the role of IWT in passenger transportation.

Despite the inland waterways’ cost-effectiveness, relative fuel efficiency46 and
importance for the mobility, welfare and development of remote communities in several
countries of the region, inland waterways have suffered from a lack of adequate investment
over many years.  Some countries are taking initiatives to make better use of latent capacity
and are making investments:  notably, China, India and Viet Nam.  An agreement on
commercial navigation on the Lancang-Mekong River among the four Greater Mekong
Subregion countries, China, the Lao People’s Democratic Republic, Myanmar and Thailand,
that was signed in 2000 is expected to promote substantial investment and river traffic
growth.

45 The data were supplied by the Economic Commission for Europe.
46 For example, a study by the American Waterway Operators shows that the distance one gallon of fuel

moves one ton of cargo is 59 miles by truck, 202 miles by train and 514 miles by inland barge.
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B.  Inland waterway transport development status and
trends in ESCAP countries

At present, several development projects and initiatives aimed at improving IWT
infrastructure and operations are under way throughout the region, despite the recent
declining trend in the usage of some of the region’s inland waterways.  These projects offer
both economic and environmental advantages.  For example, IWT is arguably the most
energy-efficient of the transport modes and in many countries an efficient IWT system is
needed to serve remote and low income areas.  Status and trends in the development of IWT
infrastructure for selected countries of the region are provided below:

1.  Bangladesh

Out of an overall 24,000 km-long network of rivers, canals, creeks and bodies of
water occupying about 11 per cent of the total area of the country, only about 6,000 km is
currently navigable by larger mechanized vessels.  Nearly all waterways are natural rivers,
the navigability of which is affected by river morphology and hydraulics.  During the dry
season from December to May, the major rivers such as the Jamuna and the Ganges recede
and water depths are reduced substantially through a combination of lack of rainfall and
siltation.

Of note is the fact that 72 per cent of the navigable length of the inland waterway
system provides for vessel drafts of 0.91 m or less during the dry season.  In effect this means
that navigation of the major part of the system is limited in the dry season to small vessels, of
100 deadweight tons or below.

Inland waterways are estimated to carry approximately 14 per cent of the country’s
annual passenger volume and 35 per cent of its annual freight volume.  Of the three surface
modes, IWT has the lowest share of the passenger transport task and the second-lowest share
of the freight transport task (with rail taking the lowest share of the latter).

No information was available in time for this review on recent trends in the IWT
traffic task or in the IWT fleet in Bangladesh, although the modal share trends suggest that
the volumes of both passengers and freight carried on inland waterways are in a state of
decline.

In the Fifth five-year plan (1997-2002), IWT received a budget allocation of about
US$ 104 million, or about US$ 21 million per year, the lowest of any mode.  The major share
of this allocation is used to fund the annual dredging programme, which owing to the siltation
problem, involves the annual removal of more than 3.3 million m3 of material from
navigation channels and berth frontages.

Under the fifth five-year plan, the capital works programme of the Bangladesh Inland
Water Transport Authority covers the following projects:

◆ Development of inland waterways by dredging and the establishment of launch
landing stations, ferry ghats, and inland river ports (including an IWT-served
container port)

◆ Procurement or construction of inland and coastal passenger vessels, container
vessels, ferries, a floating dock, dredgers and tugs

◆ Rehabilitation of passenger vessels, four landing-craft type vessels, and ferries

◆ Improvement of Bangladesh Inland Water Transport Authority salvage
operations.
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The development of a river container port at Pangaon, near Narayanganj, south of
Dhaka has been planned for several years.  This project, initially estimated to cost
US$ 80 million, was proposed for funding by the Overseas Economic Cooperation Fund of
Japan and for operation by the private sector.

2.  Cambodia

The inland waterway system of Cambodia has a total navigable length of 1,750 km,
of which only 580 km are navigable all year round.  The system consists of the Mekong River
and its tributaries, the TonleSap Lake and its tributaries, the TonleSap River, and the Bassac
River.  The Mekong River accounts for about 30 per cent of the length of navigable inland
waterways, TonleSap 15 per cent, Bassac River 5 per cent and the remaining waterways
50 per cent.

As there are no navigation lights along the Mekong River in Cambodia, passage is
possible only during the day, using channel markers or buoys for navigation.  At low-water
levels, the presence of rocks between Kratie and Stung Treng (128 km by river from Phnom
Penh) restricts passage to small vessels of up to 20 tons.  The remaining navigable waterways
are restricted to vessels of up to 100- to 150-ton capacity.

There are two international river ports in Cambodia, both located on the TonleSap
River in Phnom Penh.  One is a conventional port comprising two berths, of which one of
300 metres was recently built with grant aid from the Government of Japan.  The second is
a floating port consisting of two 45 m x 45 m pontoons with two lines of conveyor belts
installed on steel bridges.  A World Bank loan was used to fund repair of the pontoons within
the last five years.  Other ports, handling domestic cargoes and passengers, are located at
Phnom Penh, Kampong Cham, Kratie and Stung Treng on the Mekong River, and at
Kampong Chhnang, Chhnok Trou and Siemrap on the Tonlesap River and Lake.

Both ship movements and the tonnage of cargo carried on the inland waterway
system of Cambodia have demonstrated a positive growth trend over the past decade.  Cargo
tonnage increased at a rate averaging 2.4 per cent per year, from 369,000 tons in 1990 to
458,697 tons in 1999.  However, total cargo tonnage fluctuated considerably within this
period, reaching a high of 658,394 tons in 1997, before declining again in each of the two
succeeding years.  Ship movements on the inland waterway system followed a similar
pattern, growing over time at a rate averaging 5 per cent per year from 550 in 1990 to 850 in
1999, with fluctuations around a high point in 1996 of 1,540 movements.

Maintenance of channel depths within the Mekong River of at least 4.5 m from
Phnom Penh to the Viet Nam border and at least 2.5 m from Phnom Penh to Kratie requires
heavy maintenance dredging of up to 330,000 m3 per year.  The dredging requirement for
other waterways is currently under assessment.

The current five-year plan (1999-2003) for waterway development being
implemented by the Waterways Department of the Ministry of Public Works and Transport
has three main elements:

◆ Hydrographic surveys leading to the preparation of a hydrographic atlas covering
the Mekong river, TonleSap River and Lake and the Bassac River.  This project
is being executed jointly by the Ministry and the Mekong River Commission,
with funding assistance from the Government of Finland;

◆ Feasibility studies of two new port developments at Chhok Trou and Siemrap
(Chong Knias) on TonleSap Lake, to be completed by the end of 2001 under
a technical assistance project funded by the Asian Development Bank.
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3.  China

China, with an inland waterway system comprising more than 5,600 navigable rivers
and a total navigable length of 116,500 km, has the most developed IWT subsector in the
region.  The majority of the country’s total length of navigable waterways is located within
the courses of the Yangtze, Pearl, Huaihe, and Helongjiang rivers.  The Yangtze (with its
tributaries) alone has a navigable length of 58,000 km, or 50 per cent of the national total, of
which 3,000 km is suitable for navigation by vessels of 1,000 dwt or more.  In addition to the
major rivers, there is the ancient Beijing-Hangzhou Grand Canal, with a navigable length
currently standing at 1,747 km, but which is expanding annually as a result of channel
regulation works.

Within the waterway network there are about 2,000 inland ports, including 85 leading
ports which provide 52 berths capable of accommodating vessels of up to 10,000 dwt.  Seven
of these ports each have an annual cargo throughput of at least 10 million tons.  The network
has some 900 navigational structures such as ship-locks and ship-lifts.  Among these is the
largest five-step ship-lock, with dimensions of 280 m x 34 m x 5 m, located at Three Gorges
Dam on the Yangtze River.

The fleet of vessels plying the inland waterways now numbers 231,000, with a total
deadweight tonnage of 20.67 million and a passenger seating capacity of 780,000.  The
average vessel size is growing; it increased by 36 per cent between 1995 and 1999.

 In 1999, the cargo volume carried on the inland waterways of China reached
670 million tons and the total cargo task, measured in ton-km, reached 141.9 billion (giving
an average trip distance of 212 km).  While the cargo volume and task has been increasing,
the passenger volume and task, standing at 150 million passengers and 8 billion pax-km in
1999, has generally been declining since the late 1980s.  Since 1990, the growth of container
traffic has dominated overall traffic growth on the inland waterway system.  The volume
of containers carried to or from major river ports grew by 38.6 per cent per year, from
100,000 TEU in 1990 to 1.88 million TEU in 1999.  In 1999 alone, this volume increased by
84.1 per cent.

The emphasis in plans for the construction and development of the inland waterway
network over the next decade is being placed on inland port development, and the
construction of 20 inland river channels totalling 15,000 km in major north-south and
east-west corridors and localized networks.  Port development will involve the construction
or upgrading of a total of 81 key ports and 159 other ports along the Yangtze, Pearl,
Heilongjiang, Songhuajiang and Liaohe river systems.  A total cost of about US$ 2.15 billion
was invested in IWT development during 1996-2000.

4.  India

Although India has inland waterways with a navigable length of 15,544 km, only
37 per cent of this length (5,700 km) is currently used for navigation by mechanized vessels.
Among these navigable waterways are three which have been declared national waterways:
the Ganges River, from Haldia to Allahabad (1,620 km); the Brahmaputra river, from Dhubri
to Sadiya (891 km); and the West Coast Canal, from Kottapuram to Kollam, including the
Chamakara and Udyogmandal canals (205 km).  Regular hydrographic surveys, bandalling
and channel marking are being carried out on these waterways in order to maintain
navigability to a depth of 2 m.



Part Three ---- IX.  Inland Water Transport (IWT) 107

The latest data available for this review indicate that 16.9 million tons of cargo were
moved by inland waterway transport in 1994-1995.47  The corresponding transport task
amounted to about 1 billion ton-km.  This represented only 0.1 per cent of the domestic
surface transport task of about 838 billion ton-km, as compared with 68 per cent for road and
30 per cent for rail.  It is understood that the volume of cargo carried by IWT has been
declining in recent years.

The ninth five-year plan (1997-2002) contains a greater emphasis on IWT
development plans than in the recent past.  Its ambitious objective is to reverse the negative
growth trend of the past by shifting at least 20 billion ton-km of the domestic surface
transport task to the IWT sector.  The main thrusts of the plan are to identify all potential
waterways and their systematic development, to facilitate greater participation of the private
sector in IWT fleet ownership and operation, and achieve improved productivity in IWT
operations through training and the provision of night navigation facilities.  In order to
improve the channel dredging of key waterways, hydraulic surface dredgers are to be
purchased and there is a programme to install lighted buoys on all three national waterways.
Finally, IWT training facilities are to be upgraded with the establishment of the National
Inland Navigation Institute at Patna in the State of Bihar.

5.  Indonesia

Indonesia is an archipelago and has rivers and canals with a combined length of
about 31,182 km, of which a length of 20,456 km is navigable.  In Kalimantan and Sumatra,
the river system provides a lifeline to communities, which are poorly served by roads (and by
railways in the case of Sumatra).  Inland waterways are already an important conduit for the
movement of coal mined in the interior of Kalimantan to ports on its coast.

The country’s inland waterway system currently carries about 6 to 7 million tons of
freight and 16 million passengers annually.  However, it is forecast that the volume of freight
transported by IWT will treble within the next five years, to reach about 20 million tons per
year, largely as a result of natural resource development in South Kalimantan.

IWT development needs for Indonesia were identified in a 1989 study funded by the
Asian Development Bank.  They include:

◆ The normalization and improvement of four channels in the Kahayan, Kapuas
and Barito river systems of Central and South Kalimantan

◆ The improvement of the berthing facilities of Lake Toba in North Sumatra

◆ The installation of 8,760 river traffic signs throughout Sumatra, Kalimantan,
Maluku and Irian Jaya

◆ The construction of 60 river and lake quays and rehabilitation of another 17

◆ The mapping of rivers and lakes for future development of navigation

◆ The purchase and operation of service vessels in isolated and remote areas,
especially in eastern Indonesia.

Parts of these projects were implemented during the sixth five-year plan (1995-1999),
and it is expected that the remainder will be implemented during the seventh plan
(2000-2004).

47 Bhati, K.R., 1998.  “Country paper:  prospects of IWT in India”, paper presented at the Regional Policy
Level Meeting on Sustainable Development of Inland Water Transport, held at Nanjing, China, from 22 to
25 September 1998.
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6.  Lao People’s Democratic Republic

The total length of the inland waterways of the Lao People’s Democratic Republic is
4,600 km.  The primary component of this system is the Mekong river, with 1,970 km or
40 per cent of its total length within the territory of the Lao People’s Democratic Republic.
The Mekong river in fact defines much of the border with Thailand and Myanmar.  Some
1,865 km of its total length in the Lao People’s Democratic Republic is navigable.  There are,
however, difficulties on some sections, particularly in the Upper Mekong, owing to the
presence of sand bars, shallow depths, sharp bends, narrow channels, rocky outcrops and
rapids.

The volume of cargo moved by IWT in the Lao People’s Democratic Republic in
1998/99 was 573,000 tons, or 35 per cent of the national cargo volume, and the IWT cargo
transport task in that year was 22.015 million ton-km, or 16 per cent of the national cargo
transport task.  The shares of IWT in both the national cargo volume and transport task have
been diminishing at a slow rate over the past 3 to 4 years.

The volume of passengers moved by IWT is insignificant (7 per cent) by comparison
with the passenger volume moved by road.  However, this volume, which stood at 1,553,000
in 1998/99, has been fairly static over the past 3 to 4 years, except during the peak of the
economic recession in 1997/98.  The passenger transport task for IWT represents an even
smaller proportion of the total (3 per cent).  Its level, which stood at 43.7 million
passenger-km in 1998/99, has also shown little change over the past 3 to 4 years, except
during 1997/98.

A major project currently under way is the construction of the Ban Mom port on the
upper Mekong near the tri-nation common border point in Bokeo Province.  This project
commenced in 1998 as part of the wider plan by the Government of the Lao People’s
Democratic Republic to establish a new economic development zone in the so-called Golden
Triangle Area.  The umbrella project, which also involves the construction of a new urban
town as well as riverbank protection works, is being funded out of the national budget and is
scheduled for completion in 2008.  The port component is likely to be complete by late 2001.

7.  Myanmar

The network of main navigable waterways in Myanmar comprises the following five
river systems:  the Ayeyarwady, Chindwin, Sittoung, Kaladan, Leinmyo, Thanlwin, Gyaing
and Ataran systems.  These rivers, with their numerous tributaries, offer 6,650 km of
commercially navigable waterways.  There are approximately 400 river stations on the
Ayeyarwady and Chindwin systems, of which 16 are larger ports, each with an annual cargo
handling capacity of at least 40,000 tons.

Owing to the relatively poor coverage of road and rail, large areas along the
Ayeyarwady and Chindwin valleys are accessible only by water.  Hence IWT has the largest
share of the cargo volume transported in Myanmar, 47.5 per cent, as compared to 32.7 per
cent for rail and 19.8 per cent for road.  It is estimated that nearly 5 million tons of cargo and
45.8 million passengers are transported by IWT annually.

Major IWT development works carried out between 1996/97 and 1999/2000 include:
river training through the construction of 19,400 m of open, rock-filled and stone groynes;
dredging of 4.75 million m3; and the installation of 54,367 floating markers and 38,552 shore
markers to assist safe river navigation.  Planned works include:  channel depth enhancement
to allow for a year-round minimum depth of 3 m in the Ayeyarwady and Chindwin Rivers;
construction of new channels in the Ngawun and Myitmaka Rivers and improvement of the
Twante Canal linking the Ayeyarwady delta region with Yangon.
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8.  Thailand

The total length of the Thai waterways is around 6,000 km, but the existing navigable
length, with a minimum depth of at least 1.7 metres, is only 1,750 km during the wet season
and 1,150 km in the dry season.  Inland navigation is mainly concentrated in four river
systems:  the Chao Phraya, Pasak, Tha Chin and Mae Klong systems.

IWT is estimated to transport about 20 million tons of cargo annually, representing
4.5 per cent of total inland cargo volume.  This is better than rail, which has a share of only
1.9 per cent, but well below road, which has a commanding share of 93.6 per cent.
Construction materials (especially sand), agricultural products and petroleum are the
dominant commodities carried by IWT in Thailand.

Outside of Bangkok, very few passengers are transported on inland waterways.
However, in a bid to relieve Bangkok’s extreme and notorious road traffic congestion, the
Thai and Bangkok metropolitan governments, in the early 1990s began to encourage the
expansion of commuter services on the Chao Phraya River and on the main canals of the city.
Three types of commuter service are provided:  ferry services across the Chao Phraya River
(about 60 piers are available); express boat services operating along the river between
Bangkok and Nonthaburi (about 50 piers are available); and long-tail boat services along the
canals (with about 30 piers available).  Traffic on these services peaked between 1995
and 1997 at about 360,000 journeys per day, before dropping to the present level of about
300,000 per day.

The Harbour Department has a long-term plan to improve navigation on the
Chao Phraya and Nan rivers, with the principal objective of enabling year-round navigation
for vessels with drafts of up to 3 m, from the mouth of the Chao Phraya to Nakhon Sawan
and along the Nan as far as Taphan Hin, covering in all a distance of 500 km.  This would be
achieved by dredging, the construction of river training works and, most importantly, by the
construction of two reinforced concrete dams, one in Singburi and the other in Nakhon
Sawan.  The project, with an estimated cost of 6.02 billion baht, or about US$ 134 million,
has been approved in principle but to date not implemented owing to the unfavourable
economic climate following the Asian economic crisis of 1997-1999.  It is understood that
private sector funding is now being sought for the project.

Following a feasibility study in 1996, a development project for the Mae Klong river
was proposed to the Ministry of Transport and Communications.  This project would include
the construction of a port in Ratchaburi, the construction of barrages to raise water levels, and
dredging of the navigation channel and harbours.  The estimated cost of the project, which
will soon be submitted for Cabinet approval, is 4.04 billion baht, or about US$ 90 million.

9.  Viet Nam

Of a total length of about 45,000 km of rivers, canals and coastal line lakes
throughout Viet Nam, navigation is possible on about 9,500 km.  Approximately 6,300 km of
navigable waterways are under the control of the Viet Nam Inland Waterway Administration
and the balance (3,200 km) is under the control of the provincial administrations.  Roughly
63 per cent (6,000 km) of the country’s total length of navigable inland waterways is
concentrated in the rivers and canals of the Mekong Delta.  On the waterways controlled by
the Administration, about 10,500 fixed aids for navigation (basically signs to aid safe
navigation) have been installed.  Some major channels handle dense volumes of traffic, in
terms of deadweight tons (dwt) per year.  For example, in the south, the Cho Gao/Hau Giang
and the Tien Giang River systems handle 21.6 and 15.8 million dwt per year respectively,
while in the north the Kinh Thay river system handles 15.2 million dwt per year.
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The volume of cargo carried on the inland waterways of Viet Nam has been growing
robustly.  Annual cargo tonnage grew by 10.3 per cent per year, from 33.5 million tons in
1998 to 40.75 million tons in 2000.  Owing to a slight reduction in the average trip distance,
growth in the cargo traffic task over the same period was more restrained, at 7.5 per cent per
year (with the task growing from 4.16 billion ton-km in 1998 to 4.8 billion ton-km in 2000).
IWT accounts for about 23 per cent of the total volume of cargo and about 10 per cent of the
total cargo task, of all surface transport modes.  The comparative shares of road and rail are
about 62 and 5 per cent respectively.

There has also been robust growth in the volume of passengers carried on the inland
waterways of Viet Nam, with the number of IWT passenger trips growing over the past five
years by an average of 10.7 per cent per year to reach 175 million in 2000.  In 2000, the
corresponding IWT passenger transport task stood at 2.8 billion passenger-km.  IWT accounts
for about 18 per cent of the total volume of passengers and about 8 per cent of the total
passenger task of all modes.

Recent projections48 of IWT cargo and passenger traffic have been:

◆ By 2010, a cargo volume of 62 to 80 million tons and a passenger volume of
280 million passengers per year (reflecting expected average growth of
4.3-7.0 per cent per year for cargo and 4.8 per cent per year for passengers)

◆ By 2020, a cargo volume of 120 to 160 million tons and a passenger volume
of 480 million passengers, per year (reflecting expected average growth of
5.5-7.1 per cent per year for cargo and 5.2 per cent per year for passengers).

Included within the Inland Waterways Master Plan for the next ten years are the
following projects:

◆ Dredging, bedding and regulation works, as well as installation of navigational
aids, on stretches of the Luoc, Chanh, DaBach and Kinh Thay river, in order to
allow year-round navigation with a minimum depth of 2.5 m

◆ Dredging of river sections forming part of the international route from
Hanoi-Lao Cai to Class III waterway standards (width 50 m and depth 2.5 m)

◆ Upgrading of river routes between Ho Chi Minh City and Kien Luong, and
Ho Chi Minh City and Ha Tien by 2003, to Class III waterway standards with
a width of 30 m and depth of 3 m; upgrading of Can Tho port on the Hau River
to handle annual cargo volumes of 2.5 million tons.

48 Nghia, Pham Minh, 2000.  “Master planning of inland waterways development up to the year 2020”,
paper presented at the symposium on Upgrading the Inland Waterway Schools Project, held at Hanoi, January 2000.
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X.  AIR TRANSPORT

A.  Air traffic growth trends and forecasts

1.  Air traffic growth trends

During the period 1995 to 2000, air traffic in the Asian and Pacific region did not
continue the above average growth that had been the feature of the region for most of the
1980s into the mid-1990s.  The economic downturn in several traffic-generating and
-receiving countries in the region after 1997 had a significant impact on the market and on the
year-on-year growth rates of the region as a whole.  Nevertheless, following a dip in traffic in
1998, the growth of traffic within, to and from the region had recovered to its historical
above-average rate by 2000.

Figure X.1 compares the actual trends in passenger traffic, measured in billions of
passenger kilometres (pax-km) by region for 1990, 1995 and 2000.  The figures show the
total of all pax-km performed, both domestic and international, on scheduled airlines within
those regions.  Figure X.2 compares the percentage growth rates between regions from 1990
to 1995 and 1995 to 2000.  In the second half of the decade, the growth rate in the Asia and
Pacific region almost halved, whereas for nearly all other regions it increased substantially.
This further illustrates the impact on the region as a whole of the downturn from 1997.

Nevertheless, taking the decade as a whole, it is of particular note that between 1990
and 2000 the Asia and Pacific region was the only region to more than double in traffic, from
344 billion pax-km to 733 billion pax-km, primarily because of the very strong growth
experienced between 1990 and 1995.  The region’s share of world passenger traffic grew
from 18.2 per cent in 1990 to 24.3 per cent in 2000.  With the return to historically high
growth rates the region can be expected to overtake Europe, currently at 28.8 per cent, by
about 2003, to become the second-largest regional market for airline passengers after
North America which, with its huge domestic market, has 39.0 per cent of world passenger
traffic.

The International Civil Aviation Organization (ICAO) forecasts of the future trend
in passenger traffic are that from 1999 to 2010 the region will experience a growth rate in
pax-km of 7.0 per cent, as against the world average of 4.5 per cent (Table X.1, Figure X.3).
The region will continue, over the decade as a whole, to grow at a considerably higher rate
than any other region.  Table X.1 compares the forecast growth rates between regions, in
pax-km, for the period 1999-2010.
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Figure X.2  Growth in air passenger traffic, by region, 1990-2000

Source: International Civil Aviation Organization.
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Table X.1  Annual average growth in air passenger traffic, by region, estimate for 1999-2010

Region
Annual average growth in air passenger traffic (%);

estimate based on pax-km for 1999-2010

Europe 4.5
Africa 4.5
Middle East 4.5
Asia and Pacific 7.0
North America 3.0
Latin America and Caribbean 5.0

World 4.5

Source: International Civil Aviation Organization.

Figure X.1  Scheduled traffic of commercial air carriers, by region, in 1990, 1995 and 2000

Source: International Civil Aviation Organization.

1990 1995 2000

0

300

600

900

1,200
P

as
se

ng
er

-k
ilo

m
et

re
s 

pe
rf

or
m

ed
by

 r
eg

io
n 

(b
ill

io
n)

E
ur

op
e

A
fr

ic
a

M
id

dl
e 

E
as

t

A
si

a 
an

d 
P

ac
ifi

c

N
or

th
 A

m
er

ic
a

La
tin

 A
m

er
ic

a 
an

d 
C

ar
ib

be
an

E
ur

op
e

A
fr

ic
a

M
id

dl
e 

E
as

t

A
si

a 
an

d 
P

ac
ifi

c N
or

th
 A

m
er

ic
a

La
tin

 A
m

er
ic

a 
an

d 
C

ar
ib

be
an

E
ur

op
e

A
fr

ic
a

M
id

dl
e 

E
as

t

A
si

a 
an

d 
P

ac
ifi

c

N
or

th
 A

m
er

ic
a

La
tin

 A
m

er
ic

a 
an

d 
C

ar
ib

be
an



Part Four ---- X.  Air Transport 115

2.  Air cargo traffic

As with passenger traffic in the Asian and Pacific region, freight traffic dipped in
1998, but thereafter continued to grow, although at a slower pace than in the first half of the
decade, owing to the slow recovery of a number of the region’s exporting economies.  Where
the region accounted for 27.7 per cent of world freight in ton-kilometres performed in 1990,
this share had grown to 33.3 per cent in 2000.  However, the region’s share of world freight
traffic actually declined from 1999 to 2000, owing to strong freight growth in other regions,
in particular Europe.  Nonetheless, the region continues to be the leading freight generating
region.

Figure X.4 compares the trend in freight traffic, in ton-kilometres performed between
1990, 1995 and 2000.  Figure X.5 compares the percentage growth rates between the regions
for the two halves of the decade.  As with passenger traffic, the growth in freight for the
Asian and Pacific region in the second half of the decade slowed considerably, to just over
8 per cent annually, from nearly 15 per cent in the first half.  By way of contrast both Europe
and North America saw much higher growth rates in the second half, as against the first half
of the decade.  Asia and the Pacific has been the leading generator of air freight since 1992
and in 2000 the region’s share, in ton-kilometres, of global airfreight was just over 33 per
cent.  ICAO projections for the period to 2010, forecast a return to high growth rates for the
Asian and Pacific region.  It is expected that freight carried, in ton-kilometres, will increase at
a rate of 7.5 per cent annually, as against 6.0 per cent for the world as a whole (Table X.2,
Figure X.6).

Figure X.3  Regional share of global international scheduled air passenger traffic in 2010.

Source: International Civil Aviation Organization.
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Figure X.4  Air freight traffic of commercial air carriers, by region, in 1990, 1995 and 2000

Source: International Civil Aviation Organization.
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Figure X.5  Growth in air freight traffic, by region, 1990-2000

Source: International Civil Aviation Organization.
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Table X.2  Annual average growth in air freight traffic, by region, estimate for 1999-2010

Region
Annual average traffic growth in air freight (%);

estimate for 1999-2010

Europe 4.5
Africa 5.0
Middle East 4.0
Asia and Pacific 7.5
North America 5.0
Latin America and Caribbean 4.5

World 6.0

Source: International Civil Aviation Organization.
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3.  Impacts of rapid air traffic growth

Although the arrival on stream since 1995 of major “greenfield” airport projects at
Hong Kong, China; Kuala Lumpur; Shanghai; and Seoul, as well as major terminal
expansions such as that at Singapore, has brought airport congestion relief at these major
traffic hubs, airport as well as airways constraints from the renewed high traffic growth to,
from and within the region continue to increase elsewhere.  The advent of and continuing
expansion plans of the new major hub airports, and of those such as Bangkok which will
come on stream within the next few years, should continue to accommodate the expected
expansion at hubs well into the twenty-first century.  Global airline alliances which have
taken shape since 1997, have begun to focus their strategies on these hubs.  This will possibly
have a traffic diversion impact on a number of airports because the alliances will increasingly
funnel previous point-to-point operations through their hubs.  Airport competition for airline
business will therefore likely intensify, especially between the hub airports.  Depending on
the effectiveness of the airline alliance and hub airport strategies, the growth rate of traffic at
the major hub airports is likely to be higher than at non-hub airports.  And because the new
airports have considerable capacity to expand over the next two decades, much of the future
airport congestion will be at these secondary or non-hub airports.

Airways congestion on the busier routes, such as those around the Bay of Bengal has
continued to grow and the future alleviation or management of such congestion will depend
in large part on the implementation of the new ICAO CNS/ATM systems, as they affects
vertical and longitudinal separation of aircraft.

B.  Investment in air transport infrastructure and aircraft fleets

1.  Airport development and investment

ICAO has estimated that airport and air navigation services investment requirements
between 2000 and 2010 will exceed US$ 300 billion globally.  A large part of that capital
outlay is likely to be committed to airport infrastructure in the Asian Pacific region.
However, it will be a continuation of a process already begun, since the past decade has
already seen substantial airport investment activity started and completed in the region.

Three new mega-airport developments were completed and commenced operations
during the period under review.  In June 1998, after six years of development and

Figure X.6  Regional share of global international air freight in 2010

Shares (%)

Source: International Civil Aviation Organization.
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construction the new Kuala Lumpur International Airport opened for business.  The
US$ 20 billion facility has a capacity of 25 million passengers and 1 million tons of air cargo
in its first phase.  The eventual capacity will be 100 million passengers and 3 million tons of
cargo.  Just a few days later, in Hong Kong, China the new Hong Kong International
Airport at Chek Lap Kok opened.  The airport’s first-phase capacity is 34 million passengers
and the final phase capacity will be 87 million passengers a year.  Both airports which use
state-of-the-art passenger management systems experienced start-up problems but these were
soon resolved.  Hong Kong International Airport required a major engineering project of
highways, tunnels and bridges and a railway to connect the airport with Hong Kong.  Both
airports reinforced the objectives of Hong Kong and Kuala Lumpur to be major regional
transfer hubs.  The third major project to be completed was Incheon International Airport the
new facility, like Hong Kong International Airport on an offshore location, replaced Kimpo as
Seoul’s international gateway.  Opened in March 2001, Incheon was a $US 4 billion project,
for which construction began in 1992.  When the final phase is completed in 2020, Incheon
International Airport will be able to handle 100 million passengers, 7 million tons of cargo
and 530,000 flights annually, up from 27 million passengers and 1.7 million tons of cargo in
the first completion phase.  Regarding airport access, two of the new airports, Kuala Lumpur
and Incheon, opened without completion of planned rail links to the cities they serve.

These major projects have dwarfed other airport construction and development in the
past few years.  Nonetheless, other major new airport completions were Macao in 1995,
Shanghai (Pudong), and Cochin, India in 1999.  Furthermore, significant airport capacity
expansion projects were started and completed.  As at the end of 1999, such projects were
under way or had been completed at 37 airports in 20 States.  New runways or terminal
facilities were commissioned, for example, in Bangkok, Beijing, Brisbane, Hanoi, Manila,
Tokyo (Narita) and Tokyo (Haneda), Sydney and Singapore.  China and India, in particular,
have continuing comprehensive long-term airport development plans to ensure that
infrastructure supply keeps pace with increasing air traffic demands.

2.  Growth and investment in aircraft fleets

The downturn in a number of the region’s economies following 1997 found a number
of airlines with substantial overcapacity.  Their response was to re-deploy equipment from the
most-affected routes into other markets, return some leased aircraft and to defer or cancel
aircraft orders from the manufacturers.  However, the full in fleet modernization has since
been followed by another jump in aircraft orders, which, because of the time lag between
a firm order and delivery, is indicative of the confidence of many airlines in the medium term
growth of traffic in the region.  One notable aspect of the fleet investment scene is that two
carriers from the region were launch customers for the new generation of very large aircraft,
the Airbus A380, with a capacity of at least 550 passengers.

ICAO estimates that the world’s jet-engined fleet will grow to 19,800 aircraft by
2020.  Of these, 14,000 will be new aircraft delivered between 2000 and 2020 and almost
6,000 will remain in service from the current fleet of 13,700.  Given air traffic growth
projections, a high proportion of the new fleet will be ordered and delivered to Asian and
Pacific airlines.  However, it is likely that a growing proportion of the new aircraft introduced
on the region’s routes will be leased.  For instance, according to an ICAO study conducted in
1999, some 20 airlines in the region operated 81 leased aircraft on international services in
1989.  By 1998, 55 airlines in the region were operating 522 leased aircraft on international
services, which amounted to almost a quarter of the fleet in the region.
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C.  Institutional developments in air transport

1.  Airport privatization trends

A survey conducted in 2000 by ICAO revealed that the prevailing organizational
form for airport ownership and management at the global level was the government-owned
autonomous entity, followed by a directorate of civil aviation, a ministry or other government
department, a regional or municipal government, a concession or leasing arrangement and,
lastly, a privately owned airport entity.  The Asian and Pacific region essentially reflected this
trend.  Autonomous entities exist in more than half the States in the region, followed by
directorates of civil aviation.  As to future intentions, the organizational forms most expected
to grow in the region are the autonomous entity and the privately owned airport entity.
Another notable trend is in the airport services owned or operated by private interests.  More
than half the States surveyed indicated that their passenger terminal, cargo terminal, ground
handling, air traffic control and security services have been handed over to private domestic
interests.

The global trend towards the commercialization of airport services and, to a lesser
extent, air navigation services, has made steady progress since the 1980s, when the
privatization of the British Airports Authority began a move towards a more focused and
commercial approach to the provision of airport services.  Private involvement in airport
operations, management and finances has received increasing attention in many countries and
a small number of globally active airport companies have emerged.  With the exception of
Sydney airport, which is currently in the process of being sold, the Australian airport
privatization programme, more specifically long-term leases, has been completed.  The
various federally managed airports were sold, in most cases, to consortiums involving
international and domestic investors, though with foreign ownership limited to 49 per cent.
In Cambodia, Phnom Penh airport is now managed by an international consortium.  In New
Zealand, the Government’s interests in Wellington and Auckland were sold to private
investors, in the latter case, through an equity float.  India has initiated a privatization
programme, also using long term leases, for its five international gateways.  Private
involvement in airport management has also been introduced in Indonesia, the Lao People’s
Democratic Republic, and the Philippines.  The Malaysian Airports Authority has been
corporatized and its shares floated on the stock exchange and the privatization of Thailand’s
airport authority is under active consideration.

As regards the ownership and operation of air navigation services, government-
owned autonomous authorities or directorates of civil aviation predominate in the region,
with a few States planning to hand over the provision of such services to autonomous
authorities.  However, the move to commercialization of air navigation services has not been
as actively pursued as with airport commercialization.  In the South Pacific, consideration is
being given to the joint management of airspace over a number of island countries and the
high seas.

2.  Air carrier privatization trends

One of the more pronounced global trends in aviation in recent years has been the
move towards the privatization of government-owned national carriers.  The Asian and
Pacific region has been a part of this trend, although more than half the national airlines in the
region continue to be government owned.  Full government control over airlines still prevails
among the Pacific islands and in South and South-east Asia.  However, activity in this area is
beginning to accelerate and airline privatization or partial privatization is planned or in
progress in Bangladesh, India, Malaysia, Papua New Guinea and Thailand.  Airlines in
Australia; Japan; Hong Kong, China; New Zealand; the Philippines; and the Republic of
Korea are privately owned.
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In the past five years, Qantas has been fully privatized, China Eastern and China
Southern listed on stock exchanges, Sri Lankan Airlines (formerly Air Lanka) was partially
sold to an airline from outside the region and Malaysia Airlines was privatised, but the
Government has since resumed majority ownership.

3.  Liberalization of air transport services

The pace of liberalization in the region has increased in recent years.  A number of
States, such as Australia, Brunei Darussalam, New Zealand and Singapore, now actively
pursue liberalized market access and conditions in their aviation relations with other States.
Similarly, India has opened its markets to cargo operations.  These are again part of
a worldwide phenomenon, one that is changing the pattern of traffic flows and marketplace
development.  Liberalization in the region is taking place at two levels:  the bilateral (which is
the traditional approach towards market access) and the subregional multilateral level.

At the bilateral level, the most notable feature has been the number of so-called
“open skies” air services agreements.  Promoted initially by the United States, an open skies
agreement provides for full market access without restriction as to the points served, aircraft
capacity or frequency, the number of airlines that can be designated or pricing.  Of the
80 open skies agreements concluded since 1995, 22 involve at least one State from the Asian
and Pacific region.  Of these, seven were between a State in the region and the United States
and eight involved both States coming from within the region.  The traditional approach to
bilaterals, of limits on the points served, capacity, the number of airlines and pricing,
continues to be used, but most States have begun to incorporate greater flexibility or features
of liberalization in their agreements.

Until 1995, the only multi-State full-market-access agreements in existence were in
the European Union and among the Andean Pact countries of South America.  Since then,
there has been a dramatic increase in interest in regional or subregional initiatives to
liberalize among groups of countries.  Of the dozen or so initiatives, several are being
actively pursued in the Asian and Pacific region.  In South-east Asia, four States, Cambodia,
Lao People’s Democratic Republic, Myanmar and Viet Nam, in 1998, agreed to a programme
of subregional air transport cooperation for the gradual liberalization of air services among
them; the ASEAN group of States have been developing, in line with certain growth areas or
growth triangles among some of their membership, greater liberalization between secondary
points; the APEC economies have for several years been developing proposals aimed at
increasing competitive air services among themselves in the South Pacific a multilateral air
services agreement is under consideration to phase in full market access among the States of
the Pacific Island Forum.  Finally, a ground-breaking, plurilateral open skies agreement,
signed in 1999, involved three States from within the region, Brunei Darussalam, New
Zealand and Singapore and two from outside, Chile and the United States.

Concurrent with liberalization trends, and to a degree ahead of them, has been the
transformation of the marketplace through the surge since the mid-1990s in cooperative
alliances between airlines, covering a wide range of commercial and operational matters, but
in particular code-sharing agreements.  This has enabled airlines to rationalize their route
structures and adjust their market strategies.  Overlaying the bilateral alliances has been the
emergence of a handful of global marketing alliances which are still in the process of
evolving in terms of membership and strategy.  The prospect is for these alliances to focus
their marketing and operations around major hubs, which is beginning to have an impact on
the level and nature of air services to and from non-hub points.
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D.  Technological developments affecting air transport

1.  Air navigation

The replacement of the ground-based air navigation systems by the satellite-based
communications, navigation, and surveillance and air traffic management (CNS/ATM)
developed by ICAO has moved closer to reality in the past five years.  CNS/ATM
applications have already been trialed on some routes and some will be coming on stream
progressively in the next 10 years.  One such application is for Required Navigation
Performance which, using satellite technology and on-board equipment, will permit the
lateral separation between existing routes to be substantially reduced.  This will enable a new
route structure for the very busy routes over the South China Sea to be introduced as from
November 2001.

Another important technological application which was introduced in February 2000,
is the Reduced Vertical Separation Minimum, which allows an increase in the number of
levels aircraft can use on a route, thus increasing the capacity of the airways.  This has been
introduced for routes across the Pacific, with the exception of one flight information region in
the western Pacific.  The benefits of the system are greater flexibility and reduced workload
for air traffic controllers, fuel savings for the airlines and reduction in departure delays.

2.  Airline and airport operation

Technological development affects airlines at both the equipment and the
customer-service levels.  Since 1995, a number of new aircraft types have been certified and
introduced into service.  Both Boeing and Airbus, the two main jet aircraft manufacturers,
now claim to offer a full family of aircraft types in terms of range and aircraft capacity, thus
enabling airlines to better fit the aircraft type required to their different markets.
Furthermore, within each aircraft type, the manufacturers have continued to develop
derivatives of all types to meet particular market needs and operator requirements.
Completely new types which have emerged since 1995 include the Boeing 777, which was
introduced into commercial service in June 1995, and which is expected to replace the older
B747s in many markets because of 20 per cent lower seat-kilometre cost; and the MD 95,
subsequently renamed the B717.  As mentioned earlier, the A380 is expected to enter into
service in 2006.

The introduction of technology into the sales, marketing and distribution of the
airline product and customer-processing by airlines and at airports continues to make rapid
progress and is having a major impact in these areas.  The aviation product lends itself to the
application of the computer chip and airlines have been at the forefront in the use of IT.
Several airlines from the region have been global leaders in IT application, not only in their
customer interface, but also in the introduction of IT into the aircraft cabin.  However, the
airlines of the region have been somewhat slower than their counterparts in Europe and North
America in introducing electronic ticketing, although it may be expected that it will become
widespread among the region’s airlines within the next few years.  Internet and e-commerce
are also beginning to alter the marketing and selling of the airline product, as well as the
traditional relationship between airlines and intermediaries such as travel agents.  Airlines
expect to reap substantial cost-savings from the application of IT in these areas.  Furthermore,
the construction of new airports and the upgrading of others in the region in recent years have
enabled the development and introduction of new automation processes in baggage-handling,
passenger-processing and flow-management, and the design of state-of-the-art terminal and
air cargo processing facilities.
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3.  Air transport and the environment

Standards and policy positions regarding aircraft noise have long existed in the
international aviation community.  Ever more stringent technical standards for aircraft
manufacturers are being developed through ICAO.  Scientific research, as well as policy
development on the emissions side continued to make slow but steady progress.  A study by
the Intergovernmental Panel on Climate Change (IPCC), undertaken at the request of ICAO,
concluded in 1999 that aircraft are estimated to contribute about 3.5 per cent of emissions
(from human activity) that affect climate change.  This is a percentage that is expected to
grow because of aviation’s rapid rate of growth, and despite improvements in aircraft and
engine technology.

Policy-making concerning aircraft emissions is being given increasing attention by
States following the adoption in 1997 of the Kyoto Protocol to the United Nations
Framework Convention on Climate Change, which includes a provision that developed
countries, working through ICAO, should pursue the limitation or reduction of greenhouse
gases from aviation bunker fuels.  Accordingly ICAO has been working on policy options to
limit or reduce greenhouse gas emissions from civil aviation, including the potential role of
market-based options such as emissions-related levies, emissions and voluntary agreements.
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Photos on pervious page:  (top) river container ship, Yangtze River, China; (middle) rail
containers; (bottom) Shinkansen high-speed train, Japan;
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XI.  MULTIMODAL TRANSPORT AND
FREIGHT FORWARDING

In response to the demand for competitive, just-in-time transport services, the trend
continues towards integration of services.  While many operators in Europe, North America
and several ESCAP countries have already moved beyond multimodal transport to logistics
services, the majority of ESCAP countries are still in the developing phase and are expanding
the multimodal transport sector.

There are a number of essential elements for the development of an efficient
multimodal transport sector, and these include transport infrastructure, simplified/streamlined
documentation, liability regimes, industry standards and the legal status of intermediaries
such as freight forwarders.

A.  Transport infrastructure

Transport infrastructure developed rapidly in many (though not all) ESCAP countries
in the 1990s.  However, linkages between road, rail, inland waterways and seaports need to
be upgraded and complemented with the development of inland container depots (ICDs).
The positive initiatives in China, India and Thailand have set a benchmark for what can be
done.  The ICD facility at Lard Krabang reflects the effectiveness of policy implementation,
combined with financial incentives in implementing new infrastructure.  Part of the Lard
Krabang ICD is operated by the Thai Freight Forwarders Association as a common user
facility.  The Tulkakabad ICD near New Delhi and the rapid growth of the Container
Corporation of India Limited, which from 1989 has developed 31 export/import terminals and
nine domestic terminals handling over 900,000 TEU in 1999, demonstrate the impact of
effective ICDs.  In China, the use of the Yangtze River as an inland waterway has grown by
over 40 per cent per year in the last decade and creates the linkage necessary to improve
multimodal efficiencies.

In pursuing private sector involvement in infrastructure development in recent years,
industry has noted that institutional constraints continue to inhibit private sector participation.
The key issues have been the lack of reliable traffic predictions, regulatory constraints and
bureaucracy.  These are dealt with in the paper on public-private sector partnerships.

B.  Simplified streamlined documentation

In moving towards multimodal transport and logistics, a key issue is simplified/
streamlined documentation.  Some ESCAP countries are moving towards providing customs
services outside the port premises and electronic lodging of documents through electronic
data interchange (EDI), which was used since the 1980s before the World Wide Web was
available (Table XI.1).  More cost-effective, accessible, and viable particularly for smaller
companies are the new Internet-based electronic solutions.  Several countries in the Pacific
region have also begun to introduce the automated system of customs data (ASYCUDA),
developed by UNCTAD.  However, there still remains considerable work to be done to
standardize and computerize documents.  This is particularly relevant across borders, where
incompatible customs and immigration procedures impose additional costs on shippers.

C.  Liability regimes

In addition, many countries in the ESCAP region still need to determine whether
liability rules and limits should be established through a mandatory or voluntary regime of
liability.  ASEAN countries have opted for a mandatory regime and are in the process of
finalizing an ASEAN framework agreement on multimodal transport, which incorporates the
basis of liability in the UNCTAD/ICC rules.
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The lack of suitable and affordable liability insurance cover for multimodal transport
operators in the region has been a serious constraint on the growth of multimodal transport.
The insurance scheme arranged by the Thai International Freight Forwarders Association on
behalf of its members is a model that is being examined by other associations in the ASEAN
subregion.

D.  Industry standards and the legal status
of intermediaries

Another issue arising has been the lack of mandatory standards for the multimodal
transport industry (Table XI.2).  A few countries, including India, the Philippines, the
Republic of Korea and Viet Nam have standards imposed by Government.  National
associations established in the majority of ESCAP member countries thus play an important
role in the self-regulation of the sector.  The draft ASEAN framework agreement on
multimodal transport will provide legislative support for establishing minimum qualifications
and certification for multimodal operators, in terms of asset requirements, skills and liability
cover.  Recognition of appropriate industry associations is also essential, and the majority of
countries have moved to embrace registered associations of freight forwarders and
multimodal transport operators.

Table XI.1  Electronic data interchange and electronic commerce applications in selected countries
of the ESCAP region (status as of 2001)

Port Traders can Customs Traders can All Electronic
procedure input data procedure input data parties trade in

Country compute- electronically compute- electronically electronically transport
rized (Port EDI) rized (Customs linked services

EDI)

Bhutan – – No No No No
Cambodia No No No No No No
Fiji No No Yes Being No No

implemented
Indonesia Yes Yes Yes Being No No

implemented
Japan Yes Yes Yes Yes No No
Lao People’s Dem. Rep. – – No No No No
Nepal – – No No No No
Papua New Guinea No No Yes Being No No

implemented
Philippines Yes Yes Yes Yes No No
Republic of Korea Yes Yes Yes Yes Yes Yes
Singapore Yes Yes Yes Yes Yes Yes
Sri Lanka Yes Yes No No No No
Thailand Yes Yes Yes Yes Yes Yes
Viet Nam No No No No No No

Source: Data collected by the ESCAP secretariat and based on replies to questionnaires, country reports presented at ESCAP
seminars and workshops, and findings from field missions.
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Table XI.2  Regulation of the freight forwarding and multimodal transport  industry in selected
countries of the ESCAP region (status as of 2001)

Govern- Business Minimum Affiliation to the
ment association require- International

Country Department imposed ments Federation
standards  of Freight

Forwarders
Associations

Bangladesh Ministry of Shipping No Yes – International Yes Yes
Freight Forwarders’

Association

Brunei Ministry of No Yes – Brunei Freight Yes No
Darussalam Communication Forwarders’

(Ports Department) Association

Cambodia Ministry of Public No No – in progress No No
Works and Transport

India Ministry of Surface Yes Yes – Federation of Yes Yes
Transport Freight Forwarders’

Association and
Association of

Multimodal Transport
Operators

Indonesia Ministry of No Yes – Indonesian Yes Yes
Transportation and Forwarders’ Association
Communications

Lao People’s Ministry of No No – Action being No Individual
Democratic Communications, taken to establish member-ship
Republic Transport, Post and

Construction

Papua New Ministry of No No No No
Guinea Transport

Philippines – Yes Yes – Philippines Yes Yes
International Seafreight
Forwarders’ Association

Republic of Ministry of Yes Yes – Korea Yes Yes
Korea Construction and International Freight

Transport Forwarders’ Association

Singapore Ministry of State for No Yes – National Yes Yes
Trade and Industry Logistics Association

and Communications
and Information

Technology

Sri Lanka Ministry of Shipping No Yes – Sri Lanka Freight Yes Yes
Forwarders’ Association

Thailand Ministry of Transport No Yes – Thai Yes Yes
and Communications International Freight

Forwarders’ Association

Viet Nam Ministry of Transport Yes Yes – Viet Nam Freight Yes Yes
Forwarders’ Association

Source:  The information was derived from replies to questionnaires and country papers presented at the ESCAP/AFFA
(Association of Southeast Asian Nations Freight Forwarders Association) Subregional Workshop on Training of Trainers in Freight
Forwarding, Multimodal Transport and Logistics Management, Bangkok, 17-21 July 2000.
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XII.  LOGISTICS AND FACILITATION49

A.  Globalization

The globalization phenomenon, the most recent phase of which began to gather
momentum during the 1990s, has reached a point where its effects are felt in almost all parts
of the world, not least of all in the developing countries of Asia.  As discussed above, one of
its most pervasive effects is a dramatic expansion of interregional and intraregional trade,
accompanied by an ever-increasing demand for efficient and cost-effective freight transport
logistics services.

Globalization involves the increasing integration of economies, markets and
production chains around the world.  In Asia, its single greatest impact has been in terms of
the integration of local production and supply chains with others in Asia or indeed with those
in other regions of the world.  This integration is manifested in the sharing of production
among manufacturing plants in two or more countries, in order to realize fully the
comparative technical and cost advantages offered by individual countries for the
manufacture of specific components.

Globalized manufacturing has arisen primarily because international companies
realized that they could take advantage of country-to-country variations in labour and
materials costs, as well as differences in manufacturing specializations.  However, the
efficient integration of manufacturing across national borders also depends upon the ability of
the countries involved to provide logistical chains that satisfy the needs of the integrated
production facilities for reliable just-in-time delivery of inputs/outputs and (where applicable)
for flexible delivery schedules geared to customized50 production.  In most cases, these
logistical chains involve not only customs clearance and the booking and organization of
transportation services, but also the provision of value-added services such as warehousing,
packaging and the physical preparation of consignments for shipment.

Comprehensive logistical systems of the type described above are still at a very early
stage of development throughout most of the region.  Consequently, the task of freight
forwarders, cargo consolidators and logistics companies involved in the organization of
just-in-time consignment delivery for globally integrated industries in Asia is made difficult
by the lack of efficient linkages between the various transport modes and by the
dysfunctional operation of these modes as links in a door-to-door transport chain.

B.  Framework for the optimal integration of
different transport modes

The European Common Transport Policy has as one of its main objectives the
development of “Intermodal Freight Transport, that is, an optimal integration of different
transport modes enabling an efficient and cost-effective use of the transport system through
seamless, customer-oriented door-to-door services, whilst favouring competition between

49 The present section is drawn from a conference paper prepared by the ESCAP secretariat in 2001,
“Transport constraints to trade in goods for North-East Asia”, 2001 EWC/KOTI Conference on “Building an
Integrated Transport Market for China, Japan and Korea:  Identification of Barriers”, organized by the East-West
Center, Honolulu, Hawaii, 8-9 August 2001, paper submitted by TCTID Division, ESCAP.

50 “Customized production” means production and direct delivery only against specific orders from
customers.  In essence, there is no warehousing associated with customized production, unlike just-in-time
production, which eliminates the need for warehousing of inputs, but which could involve the warehousing of outputs
at some point in the distribution chain.
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transport operators.”51  Effectively, such a policy would give transport users maximum
flexibility to decide for themselves on the optimum use of the different modes.  The
contribution of policy would then be merely to establish the regulatory and economic pricing
environment that would influence these decisions (largely by governing the level of
competition between operators within the same mode).

While this would also seem to be a desirable policy to be implemented by the
governments of the ESCAP region, the region does not have the benefit of the level of
integration of markets enjoyed by the European Union.  As a result, the problems associated
with promoting complementarity between transport modes within the region tend to be
complex and pervasive.

Nevertheless, it is possible to identify a list of the most serious of these problems and
to suggest possible measures to resolve them.  The list crosses the boundary of responsibility
between transport policy and administrative organizations on the one hand, and customs and
immigration authorities on the other.  The effective resolution of many of the problems
identified will therefore require coordinated actions by both groups.  Included in the list of
generic problems requiring resolution are the following items (which are not necessarily
listed in any priority order):

a) Excessive dwell times for containers and cargo, both within ports and at inland
border checkpoints, resulting either from slow customs inspection, slow
document transmission, intermodal transfer delays, operational delays, or all
four;

b) Congestion of the land transport accesses to ports, resulting from retention in
ports of certain container handling/processing activities, such as container
stuffing/stripping and customs inspection;

c) Poor rail (and sometimes road) accesses to ports, often resulting in extra
container or cargo handling;

d) Poor coordination of rail and road loading/unloading activities in ports;

e) Institutional blockages to the free flow of transit vehicles and cargo in the
hinterland (i.e. between borders);

f) Incompatible customs and immigration procedures on either side of land borders;

g) Inefficient and costly methods for transhipping containers or cargoes between
different railway gauges;

h) Lack of a single transport authority document for door-to-door consignments
involving more than one mode; and

i) A fragmented approach to railway tariff-setting in international transport
corridors, putting rail at a competitive disadvantage with other transport modes
and encouraging the use of less efficient modes.

There is also evidence that, while the provision of integrated logistics is generally
a new concept in Asia, Governments have been focusing on improving the management and
efficiency of the transport sector.

51 European Commission, Council Resolution of 14 February 2000 on the promotion of intermodality
and intermodal freight transport in the European Union, Official Journal C 056, 29/02/2000 p. 0001-0002,
<http://europa.eu.int/eur-lex/en/lif/dat/2000/en_300Y0229_01.html> (15 November 2001).
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C.  Governments and industry52

Governments are now recognizing the value of integrated logistics to domestic
companies in improving their profit performance.  It is recognized that in utilizing logistics to
create value, domestic firms will also improve their international competitiveness.  This is
critical to underpinning a country’s planned future economic growth.  One example of this
increasing importance is from China, where a China Daily article of 6 June 2000 reported
a government official as stating that China’s logistics industry had not kept pace with the
country’s rapid economic development and the shift to a market economy.  The article
stressed the importance of a rapid development of the logistics industry to improve the
quality and structure of the national economy.  It put forward the view that the development
of the logistics industry was necessary to meet the expected demands of growth in
international trade expected from China’s entry to the World Trade Organization.

In China, the inland waterway transport sector is playing a significant role in moving
containers away from seaports and into hinterlands (see box 1).

Box 1:  Efficient transport linkages for container cargo movement in China

In China, the volume of containers moved on the inland waterway system has grown at
a significantly faster rate than the container volumes carried by other modes serving port hinterlands.
In 1999, the volume of containers transported by inland waterway transport (IWT) in China totalled
1.88 million TEU in 1999, up from 100,000 TEU in 1990 (a rate of growth averaging nearly 40 per
cent per year).

On the Yangtze River alone, nearly 1.35 million TEU per year (or 71 per cent of the national
IWT total) are carried by IWT vessels of up to 100 TEU capacity, linking container terminals in
Shanghai port with up-river destinations as far as Wuhan (1,125 km by river from Shanghai).  Apart
from Shanghai port, the Yangtze has nine container ports along its navigable length of 2,813 km.
Some, like Nanjing Port, have annual container-handling capacities in excess of 200,000 TEU.
Container traffic generated upstream of Nanjing Port is almost wholly transhipped in Shanghai,
whereas downstream of Nanjing, inland ports are directly receiving and dispatching container traffic
from or to short-sea destinations such as Japan and the Republic of Korea.

The ports generating transshipment traffic for Shanghai rely extensively on the local collection
and delivery of de-consolidated cargo by road, with a smaller proportion being received or dispatched
by waterway.  Comparatively little container cargo is fed to or from these ports by rail, although all
are linked to the railway system.  Some inland ports, notably Wuhan, are implementing
comprehensive development plans, of which the improvement of linkages with both road and rail, are
key features.  These plans are an output of a bilateral cooperation programme, under which the
Government of the Netherlands is assisting China in the further development of an intermodal
transport network on the Yangtze, similar to that on the Rhine.

While both the infrastructure and facilitation aspects of other modes of transport need
to be developed, there are initial positive signs that the importance of railways is being
recognized.  A recent article published in a Containerisation International supplement on the
Kowloon and Canton Railway Company notes that “putting more of Hong Kong’s
containerized freight traffic on the railways is a strategic objective of the Kowloon and
Canton Railway Company”. 53

52 The following section on logistics is adapted from Powell, Des, “Governments and industry working
together to implement modern logistics”, Transport and Communications Bulletin for Asia and the Pacific, No. 70
(United Nations publication, forthcoming).

53 Containerisation International, 2001.  “Regional Review:  Hong Kong and Southern China” (May).
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The intermodal service network is also being expanded.  Over recent years, the
Kowloon and Canton Railway Company has extended the scope of its container shuttles, in
conjunction with the Chinese Ministry of Railways, and now operates to 23 locations in
mainland China from Hong Kong, China.

In addition, the Company is offering a new international rail container service to
Russia and the Commonwealth of Independent States, providing transit times between Hong
Kong, China/South China and Ulan Bator of 15 days, Almaty of 20 days, Moscow of 28 days
and Kiev of 30 days.

While the Company has made important strides towards developing the intermodal
side of the business, one of the factors constraining the growth of its container traffic is the
reluctance on the part of ocean carriers to allow their containers to go deep into mainland
China on the rail system.  This can involve lengthy delays and periods of unproductive idle
time for their container assets, which the lines are naturally keen to avoid.

There is also recognition of the emergence of e-commerce, which is expected to
expedite the growth of modern logistics.  One cannot pick up a logistics magazine or look at
a conference agenda without seeing it in a pre-eminent position.  Other technology initiatives
such as the Global Positioning System and intelligent transport technology systems for toll
collection and systems for monitoring and charging are other rapidly developing areas of
interest to Governments.

These issues indicate that the potential value of logistics as a value-creating business
tool is understood at government level.  Figure XII.1 reflects a contemporary Western view of
logistics.  This model focuses on the customer’s perspective from the point of supply through
to the end user, the objective being to deliver superior value at the lowest cost.  The
competencies required depend upon building strong customer partnerships, finding
client-specific solutions, and innovation and supply-chain systems integration.  This model
clearly takes a holistic approach and is the trend in the modern economies of today’s
marketplace.

Figure XII.1  Supply chain services.  A contemporary Western view of logistics
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Governments, upon recognizing the importance of logistics, need to ensure that they
conduct a frank assessment of their own situation.  Such an assessment should take into
account links to the marketplace (globally, regionally and locally) and industry generally.

Listed below is a range of questions that could be used to establish the current
situation.  They are not intended to cover all the issues, but are provided as a starting point for
developing an integrated plan for Governments and industry.

◆ Do Governments understand the dynamics of today’s marketplace?

◆ Is there adequate practical and commercial knowledge in the bureaucracy?
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◆ How developed is the concept of modern logistics in industry?

◆ Is there an integrated reform agenda with targets and measures that support
a common vision?

◆ Is the investment in infrastructure adequate to support growth and reforms?

◆ Is infrastructure investment based on appropriate economic considerations?

◆ Are safety and environmental considerations adequate in logistics planning?

◆ Is the regulatory environment stimulating the desired outcome?

◆ Is industry taking the lead in self-regulation and setting industry standards?

◆ Is funding delivering practical outcomes?

◆ Do modes complement the shared vision, rather than simply compete?

◆ Are taxes and charges being used to stimulate efficiency?

◆ Are efficiency targets in place for government departments?

◆ Is there an adequate consultation process with industry?

◆ Do best-practice projects exist in conjunction with industry?

◆ Do economic development strategies adequately consider logistics issues?

◆ Do foreign investment regulations adequately support logistics development?

◆ Does appropriate education exist across the logistics industry?

◆ Does technology coordination exist?

D.  Spatial concentration, marginalization
and infrastructure

One of the major impacts of globalization is the increasing spatial concentration of
economic activities in agglomeration cities and areas owing to their advantages of economies
of scale.  In ensuring that countries and regions within countries are not “marginalized” there
is a need to develop both transport infrastructure and transport logistics facilitation.

E.  Facilitation across international borders

In order to facilitate the movement of goods, people and vehicles across international
borders, there are around 50 international conventions.  In the ESCAP region, the ESCAP
secretariat has been working closely with the International Maritime Organization (IMO) and
the Economic Commission for Europe (ECE, the body designated within the United Nations
system with responsibility for land transport conventions), in promoting a selected subset of
these conventions.  These include:

a) Convention on Facilitation of International Maritime Traffic (FAL 1965) (1998
edition);

b) Convention on Road Traffic (Vienna, 8 November 1968);

c) Convention on Road Signs and Signals (Vienna, 8 November 1968);

d) Customs Convention on the International Transport of Goods under Cover of
TIR Carnets (TIR Convention) (Geneva, 14 November 1975);

e) Customs Convention on the Temporary Importation of Commercial Road
Vehicles (Geneva, 18 May 1956);
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f) Customs Convention on Containers (Geneva, 2 December 1972);

g) International Convention on the Harmonization of Frontier Controls of Goods
(Geneva, 21 October 1982);

h) Convention on the Contract for the International Carriage of Goods by Road
(CMR) (Geneva, 19 May 1956).

The level of accession (and/or implementation) of these conventions in North-East
Asia (including China, the Democratic People’s Republic of Korea, Japan, Mongolia, the
Republic of Korea, and the Russian Federation) is limited.

In addition to these conventions, the ESCAP secretariat has assisted ASEAN in the
development of a multimodal transport framework agreement, which will provide the basis
for domestic legislation on multimodal transport.

Countries of the region are also developing subregional framework agreements
designed to facilitate the movement of goods, people and vehicles across borders.
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XIII.  STATISTICAL NOTES

A.  General technical notes

1.  Aggregation

The regional aggregations used in this study (except for part one, Chapter III on
merchandise trade) are summarized in Table XIII.1.  Aggregations used for reporting trade in
part one, Chapter III are slightly different, since they were motivated by strictly geographical
criteria only.

Note that aggregates for groups of economies are simply the sums of available data
for the various economies.  If not explicitly mentioned otherwise, we have not established
independent estimates for unknown totals or averages.

Small differences between sums of subgroup aggregates are due to independent
rounding.

Table XIII.1 Groupings of countries and regions used throughout the present publication, except
in Chapter III on merchandise trade, where groupings were made strictly according to
geographical criteria (see Table XIII.3)

Groupings Administrative regions and countries

Developed ESCAP countries Australia
Developed ESCAP countries Japan
Developed ESCAP countries New Zealand
East and North-East Asia China
East and North-East Asia Hong Kong, China
East and North-East Asia Democratic People’s Republic of Korea
East and North-East Asia Macao, China
East and North-East Asia Mongolia
East and North-East Asia Republic of Korea
East and North-East Asia Taiwan Province of China
North and Central Asia Armenia
North and Central Asia Azerbaijan
North and Central Asia Georgia
North and Central Asia Kazakhstan
North and Central Asia Kyrgyzstan
North and Central Asia Russian Federation
North and Central Asia Tajikistan
North and Central Asia Turkmenistan
North and Central Asia Uzbekistan
Pacific islands American Samoa
Pacific islands Cook Islands
Pacific islands Fiji
Pacific islands French Polynesia
Pacific islands Guam
Pacific islands Kiribati
Pacific islands Marshall Islands
Pacific islands Micronesia, (Federated States of)
Pacific islands Nauru
Pacific islands New Caledonia
Pacific islands Niue
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2.  Growth rates

If not explicitly mentioned otherwise, growth rates in this study are calculated as
annual averages and expressed as percentages.

To calculate growth rates three different methods are commonly used54:

◆ Least squares growth rate:  This growth rate r is calculated by fitting a linear
regression trend line to 1n X

t
 = a + bt, which is the logarithmic transformation

of the growth equation X
t
 = X

0
 (1 + r)t, where X

t
 is the time series (values

of the annual variable in year t).  If the time series is sufficiently long enough,
r = ebest – 1 is the least squares estimate for the growth rate, with best being the
least-squares estimate for b.

◆ Exponential growth rate:  This growth rate is defined as r = {1n (X
t 
/ X

0
)} /

(t – 0) for a continuous time parameter.

◆ Geometric growth rate:  This growth rate is calculated as
r = exp {1n (X

n
 / X

0
) / n} – 1 for discrete periods (n = 0, 1, 2, 3, ...).

Table XIII.1 (continued)

Groupings Administrative regions and countries

Pacific islands Northern Mariana Islands
Pacific islands Palau
Pacific islands Papua New Guinea
Pacific islands Samoa
Pacific islands Solomon Islands
Pacific islands Tonga
Pacific islands Vanuatu
South  and South-West Asia Afghanistan
South  and South-West Asia Bangladesh
South  and South-West Asia Bhutan
South  and South-West Asia India
South  and South-West Asia Islamic Republic of Iran
South  and South-West Asia Maldives
South  and South-West Asia Nepal
South  and South-West Asia Pakistan
South  and South-West Asia Sri Lanka
South  and South-West Asia Turkey
South-East Asia Brunei Darussalam
South-East Asia Cambodia
South-East Asia Indonesia
South-East Asia Lao People’s Democratic Republic
South-East Asia Malaysia
South-East Asia Myanmar
South-East Asia Philippines
South-East Asia Singapore
South-East Asia Thailand
South-East Asia Viet Nam

Note: See also <http://www.unescap.org/tctd/gt/reviewstats.htm> for data availability.

54 For background information, see World Development Indicators 2001 (World Bank, 2001).
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In contrast to the least squares estimate, both the exponential growth rate and the
geometric growth rate r only depend on the variable at two points in time and is independent
of what happens between those two points.  The exponential growth rate can also be used to
measure continuous growth, in contrast to the geometric growth rate.

Owing to the different professional backgrounds of the staff who have contributed to
the various chapters of this review, both the exponential and geometric growth rates have
been used.

Differences in growth rates may arise from:

◆ the different methods used to calculate the rates

◆ whether growth rates are computed from constant price series or current prices
series

◆ whether growth rates are calculated based on rounded absolute numbers or not
(to account for uncertainties in the form of error intervals)

◆ from using different original data sets (absolute values) to start with.

In other words, statements such as “the average annual GDP growth rate was 6 per
cent from 1990 to 1998” and “The average annual GDP growth rate was 5.6 per cent from
1990 to 1998” may well both be correct, even if they are based on the same original data set.
The numbers are necessarily different, since they are a shorthand for two different statements.

More information on data from this and previous reviews published by the Secretariat
will be made available on its website on a continuous basis:  <http://www.unescap.org/tctd/gt/
reviewstats.htm>.

B.  Technical note on trade statistics

In part one, chapter III on intraregional and interregional trends in merchandise trade,
we use the “general system of trade” to define total merchandise trade, see the General
Agreement on Tariffs and Trade (GATT).55 Exports are valued at transaction value
(f.o.b. valuation), including re-exports, imports at transaction value plus the cost of
transportation and insurance (c.i.f. valuation).

Product groups are defined as in GATT (1993)56 according to the Standard
International Trade Classification (SITC).  While SITC Revision 3 is most widely used today,
previous product definitions based on SITC Revision 2 were adjusted for comparability.55

Table XIII.2 summarizes the product groupings as used in this study.

55 General Agreement on Tariffs and Trade (GATT), 1993.  International Trade 1993:  Statistics (Geneva).
56 GATT, 1993.  Op.  cit., p.  74.
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Table XIII.2  Product definitions used for reporting merchandise trade in part one, Chapter III

Product
Groups

SITC code
SITC description

groups (Revision 2)

Primary Food Section 0 Food and live animals chiefly for food

Primary Food Section 1 Beverages and tobacco

Primary Food Section 4 Animal and vegetable oils, fats and waxes

Primary Food Division 22 Oil seeds and oleaginous fruit

Primary Raw materials Division 21 Hides, skins, and fur skins, raw

Primary Raw materials Division 23 Crude rubber (including synthetic and reclaimed)

Primary Raw materials Division 24 Cork and wood

Primary Raw materials Division 25 Pulp and waste paper

Primary Raw materials Division 26 Textile fibres (except wool tops) and their wastes

Primary Raw materials Division 29 Crude animal and vegetable materials, n.e.s.

Primary Ores and other minerals Division 27 Crude fertilizers and crude materials (excl. coal)

Primary Ores and other minerals Division 28 Metalliferous ores and metal scrap

Primary Fuels Section 3 Mineral fuels, lubricants and related materials

Primary Non-ferrous metals Division 68 Non-ferrous metals

Manufactures Total manufactures 5 Chemicals and related products, n.e.s.

Manufactures Total manufactures 61 Leather, leather manuf., n.e.s. and dressed fur skins

Manufactures Total manufactures 62 Rubber manufactures, n.e.s.

Manufactures Total manufactures 63 Cork and wood manufactures (excluding furniture)

Manufactures Total manufactures 64 Paper, paperboard, articles of paper, paper-pulp/board

Manufactures Total manufactures 65 Textile yarn, fabrics, made-up articles, related products

Manufactures Total manufactures 66 Non-metallic mineral manufactures, n.e.s.

Manufactures Total manufactures 67 Iron and steel

Manufactures Total manufactures 69 Manufactures of metal, n.e.s.

Manufactures Total manufactures 7 Machinery and transport equipment

Manufactures Total manufactures 8 Miscellaneous manufactured articles

Notes: We included SITC Section 8 in the product groupings “manufactures”. This includes arms and ammunition (SITC group
891), which is sometimes put in a separate category, “other products”, together with SITC section 9.

We did not include commodities and transactions not classified elsewhere (including gold), SITC section 9.

n.e.s. = not elsewhere stated.

Table XIII.3 summarizes the geographical aggregations and groupings as used to
report trade flows in this study.
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Table XIII.3 Geographical groupings of ESCAP countries and regions used in part one,
Chapter III on merchandise trade.  In all other chapters, countries and regions were grouped as in
Table XIII.1.

Groupings
Administrative regions Export flows Import flows

and countries reported by partner reported by partner

Australia and New Zealand Australia 1994-1998 1994-1998
Australia and New Zealand New Zealand 1994-1998 1994-1998
Central Asia Armenia No No
Central Asia Azerbaijan No No
Central Asia Georgia No No
Central Asia Kazakhstan 1994-1998 1994-1998
Central Asia Kyrgyzstan 1994-1998 1994-1998
Central Asia Tajikistan No No
Central Asia Turkmenistan 1997-1998 1997-1998
Central Asia Uzbekistan No No
East and North-east Asia China 1994-1998 1994-1998
East and North-east Asia Democratic People’s Republic No No

of Korea
East and North-east Asia Hong Kong, China 1994-1998 1994-1998
East and North-east Asia Taiwan, Province of China No No
East and North-east Asia Japan 1994-1998 1994-1998
East and North-east Asia Mongolia No No
East and North-east Asia Republic of Korea 1994-1998 1994-1998
East and North-east Asia Macao, China 1994-1998 1994-1998
Pacific islands American Samoa No No
Pacific islands Cook Islands No No
Pacific islands Fiji 1994 1994
Pacific islands French Polynesia No No
Pacific islands Guam No No
Pacific islands Kiribati 1994-1998 1994-1998
Pacific islands Marshall Islands No No
Pacific islands Micronesia (Federated States of) No No
Pacific islands Nauru No No
Pacific islands New Caledonia No No
Pacific islands Niue No No
Pacific islands Northern Mariana Islands No No
Pacific islands Palau No No
Pacific islands Papua New Guinea 1998 1998
Pacific islands Samoa No No
Pacific islands Solomon Islands 1996-1998 1996-1998
Pacific islands Tonga No No
Pacific islands Vanuatu 1994 1994
Russian Federation Russian Federation 1996-1998 1996-1998
South Asia Bangladesh 1994-1998 1994-1998
South Asia Bhutan 1994 1994
South Asia India 1994-1998 1994-1998
South Asia Maldives No No
South Asia Nepal 1994-1998 1994-1998
South Asia Pakistan 1994-1998 1994-1998
South Asia Sri Lanka 1994 1994
South-east Asia Brunei Darussalam 1994-1998 1994-1998
South-east Asia Cambodia No No
South-east Asia Indonesia 1994-1998 1994-1998
South-east Asia Lao People’s Democratic Republic No No
South-east Asia Malaysia 1994-1998 1994-1998
South-east Asia Myanmar No No
South-east Asia Philippines 1994-1998 1994-1998
South-east Asia Singapore 1994-1998 1994-1998
South-east Asia Thailand 1994-1998 1994-1998
South-east Asia Viet Nam No No
South-west Asia Afghanistan No No
South-west Asia Islamic Republic of Iran No No

South-west Asia Turkey 1994-1998 1994-1998

Note: See also <http://www.unescap.org/tctd/gt/reviewstats.htm>.
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Air Transport
freight traffic (% growth) ........................ 116
freight traffic (regional share) ................. 117
freight traffic (ton-km) ............................ 116
passenger traffic (% change in
passenger-km) ................................. 113, 114
passenger traffic (passenger-km)..... 113, 114
passenger traffic (regional share) ............ 115

Economy
GDP growth rates ................................ 13, 14

Exports
Asia and Pacific ......................................... 21
flows (A to B) of goods (% world) ............ 31
flows (A to B) of goods (US$) .................. 31
flows (A to B) of manufactured goods ...... 32
inter-regional ............................................. 28
merchandise, f.o.b. .................................... 22
per cent manufactured goods in export

flows (A to B) ....................................... 32
per cent of GDP ......................................... 25
rate of growth (merchandise, f.o.b.) .......... 22

Imports
flows (A to B) of goods (% world) ............ 33
flows (A to B) of goods (US$) .................. 33
flows (A to B) of manufactured goods

(US$) ..................................................... 34
per cent manufactured goods in import

flows...................................................... 34
Inland Waterway Transport

annual volume of freight ......................... 103
fleet .......................................................... 103
Share of total freight tonnage .................. 103

Inland Waterways
total navigable length .............................. 103

Land
total area .................................................... 63

Population
absolute ............................................... 17, 63
growth rates ......................................... 17, 63
growth rates of urban ~ ............................. 18
of major cities ............................................ 19
shares (sub-regions) .................................. 17
urban .......................................................... 18
urbanization (%) ........................................ 18

Ports
conatiner handling speed ........................... 96
investments ................................................ 97
port container traffic (% change) .. 93, 94, 95
port container traffic (TEU) .......... 93, 94, 95

Railway Transport
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average haul distance (km) ........................ 73
employee productivity ............................... 79
freight traffic (change in net tons) ....... 70, 72
freight traffic (change in ton-km) .............. 72
passenger numbers .................................... 73
passenger numbers (% change) ................. 73
passenger-kilometres ................................. 74
passenger-kilometres (% change) .............. 74
route productivity ...................................... 76

Railways
employment change (%) ........................... 67
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