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ONE: INTRODUCTION

Recent political, economic and social developments in North-East Asia have highlighted the benefit of
intensifying regional cooperation. In particular, the emergence of China as an active participant in the
world market has substantially changed the size and structure of interregional transactions of commodity and
capital in North-East Asia. Furthermore, the Russian Federation is expected to become a more important
participant in North-East Asia’s economy.

In the current international environment characterized by globalization and regionalization, transport and
logistics system integration is a prerequisite for countries to maintain competitiveness and has become a key
factor for sustained employment creation and economic growth. The case of the European Union (EU)
provides an excellent example of transport integration that supports economic integration. The EU has
been seeking to provide an integrated transport and logistics network throughout Europe by eliminating
missing links, alleviating bottlenecks and securing interoperability of the network.

Although some of the countries in North-East Asia are the most economically active in the world, the
transport and logistics network is neither sufficient nor well integrated at the international level.

In order to assist countries in the subregion in addressing these issues, the United Nations Economic and
Social Commission for Asia and the Pacific (UNESCAP) jointly with the UNDP Tumen Secretariat and
in collaboration with participating countries (China, the Democratic People’s Republic of Korea, Japan,
Mongolia, the Republic of Korea and the Russian Federation) and with assistance of the Korea Transport
Institute (KOTI) have initiated a project entitled Integrated international transport and logistics system
for North-East Asia.

The main purpose of this project is to assist the member countries in North-East Asia in promoting an
integrated approach to international transport and logistics planning and policy formulation. The project
is focused on the following four areas:

1 formulation of an integrated international transport network in North-East Asia

2 review of existing transport and logistics infrastructure and development plans along the major transport
routes in the North-East Asia

3 evaluation of performance of the Network and identification of infrastructure and institutional bottlenecks

4 the development of guidelines and action plans in collaboration with the participating countries for the
operationalization and development of the Network.

The project will contribute to the development of a reliable and efficient international transport and
logistics system in North-East Asia to improve efficiency, reduce costs and improve the level of services
and thereby enhance the competitiveness of products of North-East Asian countries in the world market.



The present study summarizes the major findings of the project and consists of six chapters. Following
this introductory chapter, Chapter 2 reviews the existing international transport and logistics facilities in
North-East Asia. In Chapter 3, an integrated international transport network is proposed. Chapter 4
evaluates performance and identifies bottlenecks in selected international transport corridors. Chapter 5
discusses the current international transport framework in North-East Asia. Finally, Chapter 6 proposes
strategies and actions for the development of the integrated international transport and logistics system
for North-East Asia.



TWO: OVERVIEW OF TRANSPORT AND LOGISTICS IN
NORTH-EAST ASIA

2.1 ECONOMIC AND TRANSPORTATION TRENDS IN
NORTH-EAST ASIA

North-East Asia is an area with potential for future growth and economic cooperation among neighbouring
economies. Since the end of the Cold War, economic cooperation between North-East Asian economies
has increased very rapidly. The emergence of China and the Russian Federation in the free world market
has substantially changed the size and structure of intraregional transactions of commodities and capital
in North-East Asia. With Japan on one side as one of the most advanced industrial countries and China on
the other side as the largest developing economy, North-East Asia has become an economic region
composed of diverse and dynamic economies.

Furthermore, there are many other important factors that can increase economic ties among these countries.
Continuing reduction of government controls and regulations on domestic production and foreign trade
has forced the globalization of markets and encouraged the growth of trade and capital flows in North-East
Asia. With increasing openness toward the import of goods and capital from each other, the economic
interdependence of North-East Asian countries will increase in the future. The complementary production
structures and factor endowments of North-East Asian countries, in addition to geographical and cultural
proximity, will promote closer economic ties in the region.

Table 2-1 illustrates the current economic positions of North-East Asian countries. As of 2004, North-East
Asia covers 5.7 per cent of the total world area, and has 25.8 per cent of the total world population. This
high population forms an abundant labor pool and a huge intraregional market. Meantime, the combined
output of North-East Asia accounts 18.4 per cent of the world GDP and its share of the world’s freight
transport is over 28 per cent. The trade volume in this region consists of 17.3 per cent (19.0 per cent for
export and 15.7 per cent for import) of the world, compared to 39 per cent of the European Union (EU)
and 21 per cent of the NAFTA respectively (see Table 2-2). Traditionally, international trade has
provided North-East Asian countries with the driving forces of their economic growth.

Japan is the largest economy in the region with $4.3 trillion GDP in 2003, and China is the fastest growing
economy with an economic growth rate of 10.2 per cent on average per annum throughout the 1990s
(Table 2-3). North-East Asia’s share of the world economy will further increase through the economic growth
of China and other North-East Asian countries, despite the relative contradiction of the Japanese economy.
The existence of all essential factors for economic growth —i.e. abundant labor force and capital, a huge
intraregional market and a high level of technology — has resulted in directing international attention to
North-East Asia.



Table 2-1 Major indicators of North-East Asia

Sountry/Reglon Area (km’) :::g::;a:::jns} ﬁﬁﬁon uUs$) fﬁﬁ.ﬂ us$) :'é'.ﬂf:ﬁ us$)
As of 2004 July 2004 2003 2004 2004
World 510,072,000 | 6,379,157 36,400 8,880 9,215
North-East Asia* 28,834,251 1,644,010 6,705 1,507 1,338
(% share to the world) (5.7%) (25.8%) (18.4%) (18.0%) (14.5%)
China 9,596,960 1298,848 1409 593 561
g:g‘u"b‘l’irstg; :g:’ep;e's 120,540 22,698 18+ 1.04* 2.04*
Japan 377,835 127,333 4317 565 455
Mongolia 1,564,116 2,751 1 0.85 1.01
Republic of Korea 99,600.00 48,598 527 254 224
Russian Federation 17,075200 | 143,782 433.49 183 95

Sources: Central Intelligence Agency, USA, The World Fact Book 2004 (As of December 7th, 2004); National Statistics
Organization, Republic of Korea, www.nso.go.kr (as of December 7th, 2004); United Nations Statistics
Division www.unstats/un.org; World Bank www.worldbank.org; WTO, World Trade Report 2005.

* 2002 Estimated
** GNP is used

Notes:

Table 2-2 Comparison of North-East Asia with selected major regional areas

0,

Areas /"OS:?;::: to'the % Share of GDP % Share of trade Intra-regional trade
Bop to the world to the world dependency* (%)
world

NAFTA 6.7° 33.9° 21° 22.9°

EU TP 30.6° 39° 60.2°

North-East Asia 25.8° 18.4° 17.3° 19.4°

Sources: Central Intelligence Agency, USA, The World Fact Book 2004 (As of December 7th, 2004);
WTO, World Trade Report 2004 (based on 2003 data); IMF, Direction of Trade 2003 (based
on 2002 data)

Notes: * Amount of intraregional trade divided by the total amount of trade.

a: as of 2004; b: as of 2003; c: as of 2002.

Table 2-3 Economic growth rates in North-East Asia (unit: %)

Classification 1970 - 1979 1980 - 1989 1990 - 1999 2000-2003
China 56 10.0 10.2 8.2
Japan 46 3.9 1.0 1.1
Republic of Korea 8.8 9.0 54 4.2
The world on average 39 3.0 23 2.1

Source:

Adapted from Chang-Jae Lee, et al., A new strategy for North-East Asian economic cooperation, KIEP, 1999




Interdependence of trade between the countries in North-East Asia has been increasing rapidly. The
regionalization is expected to deepen with the increasing intraregional movement of goods and capital
(see Table 2-4). The main reason for this expectation is the high level of economic complementariness
existing among countries in North-East Asia. While China, for example, has abundant labor forces and a
huge market, Japan has a high level of capital and technology. From a perspective of production, if these
specialized factors can be combined in an efficient way, this will bring these countries greater economic
achievement. In addition, from a perspective of consumption, these three countries can form a complementary
market. That is, China can purchase high-tech products from Japan and the latter can be major consumers
of labor-intensive Chinese products. In this sense, deepening regionalization can give North-East Asian
countries mutual benefits.

The total trade of North-East Asian countries with the world increased from $238.6 billion in 1980to $1,327.6
billion in 2000 at an average annual growth rate of 8.1 per cent. However, its intraregional trade amount
increased from $46.6 billion to $442.9 billion during the same period at an average annual growth rate of
12.1 per cent. The intraregional trade amount of the North-East Asian countries in 1980 was only 19.5
per cent of their trade amount with world, but, in 2000, it increased to 33.4 per cent. Between 1980 and
2000 the Republic of Korea showed an increase in its share of intraregional exports, increasing from 23.3
per cent to 34.6 per cent. Japan also showed an increase from 19.1 per cent to 26.2 per cent. The Chinese
share had increased from 49.6 per cent in 1980 to 65.1 per cent in 1990 through its foreign open-door policy
but decreased to 42.6 per cent in 2000.

To capture the opportunities of liberalization of trade in the traditional and emerging markets there has to
be sustained cooperation among the economies in the region. To a greater degree than Europe and North
America, North-East Asia is beset with difficulties arising from political, economic and historical origins.

There have been a series of discussions and suggestions on regional development and infrastructure in
North-East Asia. The close link between economic development and infrastructure building has been
emphasized in some literature on regional development. Specifically, industrial development and its
geographical distribution have direct ties with the availability of transport infrastructure. In North-East Asia,
however, regional transport systems are not set up. Regional routes are being operated in most cases through
the mutual agreement of related countries, which entail subdivided and thus inefficient small markets.
Connection through inland transport systems is very limited except for some railway lines.

Before China and the Russian Federation entered the free market, there was little opportunity for cooperation
among the North-East Asian countries on regional development and on transport networks. While
policymakers are aware of the benefits of a free market economy and the need for changes in policy,
these policy directions have yet to filter down to the provincial and ground level. Regulations at border
crossings are still strict and complex. Policy makers still tend to favor domestic industries, and flow channels
are limited to designated ports. With the emergence of the regional market, a transportation network for
the region as a whole should be formulated and operationalized in order to enhance the cooperation in
regional economic development. This would have a substantial impact on market expansion and growth.



Table 2-4 Trade mix of North-East Asian economies (unit: million dollars)

Democratic
People’s Republic Russian Norte:
Export Import | China Republic of Japan | Mongolia ot icoren || Esdoration Ea?.t World
Asia
Korea
1980 374 4032 |4 3 228 4,641 18,319
China 1990 362 9,210 | 28 2,268 2,048 13,916 | 64,500
2000 451 41654 | 111 11.293 2,233 55,742 249,195
Democratic 1980 | 276 165 1 334 776 1,093
People's
Republic of 1990 | 285 281 0 676 1242 1,818
Korea 2000 | 37 257 273 3 570 1,413
1980 | 5,109 | 376 4 5,393 2,796 13,678 130.435
Japan 1900 | 6,145 | 176 14 17,499 2,563 26,397 287,678
2000 | 30,356 | 207 29 30,703 570 61,865 478,156
1980 0
Mongolia 1990 0
2000 | 193 9 2 37 241 410
1980 | 3 3,039 2 3044 17,505
Republic of
Korea 1990 | 1,533 1 13,638 519 15691 65,016
2000 | 18,455 | 152 20,466 | 55 788 39916 171,826
1980 | 240 449 1,703 9 2401 31,936
Russian
Federation 1990 | 2,012 1,478 3,064 333 6887 50,284
2000 | 5233 | 43 2,766 182 972 9196 102,998
1980 | 5,628 1199 8939 |8 5,406 3,360 24,540 199,288
North-EastAsia | 1990 | 9975 | 2017 26,193 | 42 20,100 5,806 64,133 469,296
2000 | 54,274 | 853 65,152 | 377 43243 3,631 167,530 | 1,003,998

Source: http://www.kotis.net/main/tradedb.html

2.2 TRANSPORT AND LOGISTICS IN NORTH-EAST ASIA

Unlike the EU where member countries are more or less homogeneous in terms of the level of economic
development and transport-related infrastructure, North-East Asia consists of countries whose socioeconomic
characteristics differ vastly. Japan has the world’s second largest economy with a per capita GDP of over
$37,400 while China’s per capita GDP is still less than $1,000.

As a result of these economic differences, as well as historical differences that have resulted in some
modes being more prominent and accessible than others in some areas, transport demand also varies by
country. Table 2-5 shows the intercity rail passenger transport trends in North-East Asian countries from
2000 through 2003. Demand in million person-kilometres traveled has remained fairly stagnant in recent
years for all North-East Asian countries except China. China also has the highest rail demand among
North-East Asian countries.

However, China has the world’s largest population and the world’s third largest land area. Although
China experienced 25 percent more person-kilometres traveled than Japan, for example, it has more than
10 times the population (Table 2-6).



Table 2-5 Rail passenger transport trends (unit: million person-km)

| Country 2000 2001 2002 | 2003
China 453,260 476,680 496,940 478,860

| Japan 384,441 | 385,421 | 382,236 | 384,958 B
Mongolia 1,067 1,062 1,067 =

| Republic of Korea 127,788 | 29,172 | 28,743 28,379 B

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;

National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and

Transportation, Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

Table 2-6 Rail passenger transport trends, normalized by population (unit: km/person)

2001

' Country | 2000 2002 2003
China 349 367 383 369
| Japan 3,019 3,027 3,002 3,023
Mongolia 443 435 431 -
| Republic of Korea | 572 | 600 | 591 584 B

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;
National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and
Transportation, Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

Table 2-7 shows the rail freight transport trends in North-East Asian countries from 2000 through 2003.
Demand in million ton-kilometres traveled has remained relatively constant for Japan and the Republic
of Korea. Like passenger rail, China experiences the highest amount of freight ton-kilometres traveled by
rail among the North-East Asian countries. The Russian Federation has a similarly high amount of ton-kilometres
traveled by rail. The Russian Federation and China, however, have the first and third highest land areas in
the world, respectively, and long distances are often required for freight transport.

Table 2-7 Rail freight transport trends (unit: million ton-km)

Country 2000 2001 2002 2003
China 1,366,300 1,457,500 1,565,800 1,724,700
Japan 22,136 22,193 22,131 22,794
Mongolia 4,283 5,288 6,461 -

. Republic of Korea o 10,803 | 10,492 - 10,784 | 11,057

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;
National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and
Transportation, the Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

Transport demand by road also varies widely by country (Table 2-8). Despite having a large land area and
over one billion people, China has fewer person-kilometres traveled by road than the Republic of Korea,
whereas Japan — with the strongest economy in North-East Asia but a significantly smaller land area and
population — has the highest amount of person-kilometres traveled by road. The average Japanese citizen
travels significantly more by rail and road than citizens of any other North-East Asian country.



Table 2-8 Road passenger transport trends (Unit: million person-km)

Country | 2000 2001 2002 2003

China 66,574 72,071 78,058 76,956 )
Japan 951,000 954,000 955,000 954,000
Mongolia 364 371 381 —

Republic of Korea 74,572 84,255 77,925 77,349

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;
National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and
Transportation, the Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

Notes: Complete data on road person-kilometres traveled were not available for the Russian Federation.

Japan also experiences a high level of ton-kilometres traveled by road-twice as many as the Russian
Federation (Table 2-9). Relative to rail, Japan relies heavily on trucks for freight transportation. In China,
however, rail dominates freight transportation by land.

Table 2-9 Road freight transport trends (Unit: Million ton-km)

Country | 2000 2001 2002 2003

China 61,294 63,304 67,825 70,985

Japan 313,000 | 313,000 | 312000 132000
Mongolia | 126 130 134 -

Republic of Korea [ 11,412 12,322 13,275 13,006

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;
National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and
Transportation, the Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

As the economy in this region has grown rapidly, container traffic and air transport demands also have
increased very quickly. Container movements in major North-East Asian ports have shown spectacular growth
in most cases, except in ports in Japan. Chinese ports in particular have shown more than a tenfold increase
during the 1990-2000 periods (Tables 2-10 and 2-11).

Air transport in North-East Asia has increased in most countries. Both passenger and freight traffic have
increased due to rises in income, overseas travel liberalization and the increases in intraregional trade.
Although air transport occupies less than 2 per cent in volume, the value of goods transported by air is close to
30 per cent of the total traffic (see Table 2-12). In order to meet the ever-increasing air transport demand,
major Asian countries are planning on expanding air transport related facilities.

Table 2-10 Container throughput trends in major North-East Asian ports (unit: 1,000 TEU)

' Port 1990 1995 2000 2001 | 2002 | 2003 2004
Dalian 131 370 1,011 1,209 1,352 1,670 2,211

_ Tianjin 286 702 1,708 2,010 2,410 3,015 3,814
Qingdao 135 600 2,120 2,640 3,410 4239 5,140

| Kobe | 2,596 1,464 2266 2010 1993 = |2046 | 2177 |
Osaka 483 1,159 1,474 1,509 1,515 1,664 2,009

| Tokyo | 1,555 | 2177 12,899 _| 253 2712 3314  |3358 |
Yokohama 1,648 2,757 2,317 | 2,304 2,365 2,505 2,718

(Busan | 2348|4503 | 7540 | 8073|9453 |- 10408 | 11430
Gwangyang - 12 678 887 1,126 1,185 1,320

Source: Containerisation International Yearbook



Table 2-11 Container throughput trends in North-East Asia (unit: 1,000 TEU)

1990

| 2003

 Country | 1995 | 2000 | 2001 | 2002 | 2004
. China 1,204 | 17,232 ‘ 35,483 44,726 | 85,717 | 61,898 | 74,540
| Japan | 7,956 | 10,604 | 13,621 13,127 | 13,501 | 15,055 | 15,987
. Republic of Korea | 2,348 | 4,503 ‘ 8,530 9,287 | 11,543 | 13,050 | 14,298
Source: Containerization International Yearbook
Table 2-12 Air transport trends in North-East Asia (unit: million person-km, million ton-km)
Country Passenger Freight
| 2000 2001 2002 12003 12000 | 2001 2002 2003
China 90,960 109,140 126,870 126,320 3,900 4372 5,155 5,790
Japan | 176,629 165,621 168,763 157,178 8,312 7,204 7,833 7,958
Mongolia 515 539 661 - 9 10 9 -
Republic of Korea | 62,837 84,544 | 92175 | 82,231 7,774 11,327 12,606 | 11,696

Sources: National Bureau of Statistics, China, www.stats.gov.cn; Statistics Bureau & Statistics Center, Japan, www.stat.go.jp;
National Statistical Office, Mongolia, Mongolian Statistical Yearbook 2003; Ministry of Construction and
Transportation, the Republic of Korea, Statistics — An Annual Report, www.moct.go.kr

2.3 TRANSPORT AND LOGISTICS INFRASTRUCTURE IN NORTH-EAST ASIA
2.3.1 Existing conditions of transport infrastruture in North-East Asian countries

Transport related infrastructure development and transport and logistics demands differ greatly among
the nations in North-East Asia. First ofall, the level of motorization is quite different among the North-East
Asian countries. The road network is continuously increasing in most North-East Asian countries along
with the development of railway in some countries (see Table 2-13). The Russian Far East has the largest
railway network of any of the North-East Asian countries with more than 87,000 km. China has more than
71,000 km. Mongolia, with 1,810 km of rail lines, has the smallest network.

China has more than 1.4 million miles of roads, making it the North-East Asian country with the largest
road network. It also has the greatest number of express roads. Japan, despite being the fourth largest
country in North-East Asia and being considerably smaller than the top three, has nearly 1.2 million miles
of road network and the largest number of paved roads. The Democratic People’s Republic of Korea has
the smallest road network.

China’s large expanses of inland territory are accessed by 121,557 km of navigable waterways. The
Russian Far East has 96,000 of waterway. Mongolia, despite being a large, landlocked country has
relatively few navigable waterways. Japan, the Republic of Korea, and the Democratic People’s Republic
of Korea all have few navigable waterways. However, these countries are relatively small in land area
and either completely or almost completely surround by ocean.

The countries of North-East Asia vary considerably by population and land area. When compared to
total population, the Russian Far East still has the most substantial rail network (Table 2-14). The Russian
Far East has a relatively small number of people (7.2 million) spread over a considerable land area
(6.6 million km?). A large railway network is required to connect such large expanses, though there are
fewer people there. Mongolia has the second highest rail kilometres per capita: despite having the smallest
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rail network in North-East Asia, it also has the smallest population. China, with the largest population in
the world, has only 55 km of rail per million persons.

Table 2-13 Comparison of transport infrastructure in North-East Asian countries

sl Rl Rail Express Paved Non-paved

(broad (standard (narrow B P Waterways
Country road road road

gauge) | gauge) gauge)

| km | km km [km [ km | km | km |
China | o 68,000 3,600 16,314 297,890 | 1,088,494 | 121,557
Celmgcale  oan 5214* NA. 0 1997 | 29203 | 2,250
Republic of Korea |
' Japan o | 3,204 77 | 6455 | 528016 | 627423~ | 1770 |
Mongolia [ 1,810 0 0 1,724 47,526" 580
Republic of Korea | 0 3,125 1,996 62,812 | 22,182 1,608
Russtan Pederalon | weooe | o 9574# 0 358,833 | 173,560*** | 96,000
(Far East) |
Notes:  * Estimated in 2003 **1998 ***1999 ****2000

# Narrow gauge is on Sakhalin Island

The Russian Far East has the most centerline kilometres of roadway per capita, more than four times higher
than Mongolia and eight times higher than Japan. It also has nearly 50,000 km of paved road per million
persons. Japan has the most centerline kilometres of express road per capita. Despite having the most
absolute number of centerline kilometres of roadway of the North-East Asian countries, China has the lowest
centerline kilometres of roadway per capita. When compared to population, the Russian Far East has the
highest amount of waterways per capita, followed by Mongolia, in part due to their relatively small populations.

Table 2-14 Transport infrastructure per capita in North-East Asian countries

Rail (total) Express road Paved road Non-Paved road Waterways ‘
Country km/million km/million km/million km/million km/million
persons persons persons persons persons
China 55 13 229 838 | 94
Democratic People’s
Republic of Korea 230 - 88 1,287 99
Japan 26 51 4,147 4,927 | 14
Mongolia 658 - 627 17,276 C 211
| Republic of Korea 64 41 1,292 456 33
Russian Federation '
(Far East) 12,105 - 49,838 24,106 | 13,333

Table 2-15 compares transport infrastructure per land area for each North-East Asian country. Centerline
kilometres of infrastructure per land area give an indication of the level of accessibility in a country. The
Democratic People’s Republic of Korea and the Republic of Korea, with their relatively small land areas,
have the highest centerline kilometres of rail per thousand square kilometres of land area. Japan has over
3,000 km of roadway per thousand km?, making it the most accessible North-East Asian country by car or
truck. All the North-East Asian countries except Japan and Mongolia have similar rates of waterway

kilometres per land area.



Table 2-15 Transport infrastructure per land area in North-East Asian countries

11

Rail (total) Express road Paved road Non-paved road | Waterways
Country km/thousand | km/thousand | km/thousand @ km/thousand km/thousand
km’? km? km’® _ km? km?
China 7 2 31 113 13
Democratic People’'s
Republic of Korea 43 - 17 | 242 19
Japan 9 17 1,397 1,661 5
Mongolia - 1 | 30 0
Republic of Korea 31 20 631 223 16
Russian Federation (Far
East) 13 - 54 26 14

2.3.2 Asian Highway and the priority road network

In order to meet the increasing demand for reliable and efficient land transport linkages and services in
the Asian Pacific region, the Asian Highway project was initiated to promote the development of international
road transport. Under the auspices of UNESCAP, the member countries have adopted the Asian Highway
Network of 140,000 km in 32 countries with coordinated alignment, unified standards and signage (see
Figure 2-1). The Asian Highway network was formalized through the Intergovernmental Agreement on the
Asian Highway Network, which entered into force on 4 July 2005. As of September 2006, the agreement

has been signed by 28 countries, of which 20 are Parties to the agreement.

ASIAN HIGHWAY ROUTE MAP

Figure 2-1 Asian Highway network
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Recognizing the importance of the Asian Highway and the catalytic role that road transport plays in regional
economic growth, the priority road network has been formulated for the North-East Asian region. The
purpose of a priority road network is the acceleration of economic and social development in all countries
of the subregion and the promotion of greater economic cooperation. Its development would open up
opportunities throughout the region. The objective is to develop a road network for the mutual benefit of
all countries concerned through national commitments and coordinated development .

2.3.3 Trans-Asian Railway development and North-East Asia

The Trans-Asian Railway originally consisted of a southern corridor going through South-East Asia,
Bangladesh, India, the Islamic Republic of Iran, Pakistan and Turkey, but was later expanded under the
Asian Land Transport Infrastructure Development (ALTID) project to cover the whole of Asia. It was made
possible by a lessening of political tensions between the countries involved, the rapid economic development
of China, the possibility of greater economic exchanges with the Democratic People’s Republic of Korea
and the prospects of accelerated economic development in Mongolia and the Russian Federation. Accordingly,
ESCAP concluded a feasibility study on connecting the railways of China, Mongolia, the Russian Federation
and the Korean Peninsula with a view to identifying the Trans-Asian Railway routes in the countries concerned.
The study also considered route requirements and the border crossing facilitation measures required to
assist in organizing efficient container land bridges between Asian and Europe that could compete with
shipping services. The Trans-Asian Railway network now comprises of 81,000 km of railways in 28
member countries (see Figure 2-2).

' TRANS-ASIAN RAILWAY NETWORK |

S

Track Gauges
1676 mm
1520 mm
1425 mm
1,067 mm
1,000 mm
1.000¢1 435 mm
== TARLINK - FLANNED/UNDER CONSTRUCTION
e POTENTIAL TAR LINK 3 R
-~ POTENTIAL TAR LINK TO BE CONSIDERED '

BREAK-OF GAUGE iz i
FERRY CROSSING o

UNITED ATIONS s
November )

it
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Figure 2-2 Trans-Asian Railway network
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The Trans-Asian Railway network has also been formalized through the Intergovernmental Agreement on
the Trans-Asian Railway Network. The agreement was adopted by the Commission in its resolution 62/4 of
12 April 2006 with a view to its being opened for signature on 10 November 2006, during the Ministerial
Conference on Transport, scheduled to be held in Busan, Republic of Korea, from 6 to 11 November 2006.

The links forming the Trans-Asian Railway network (as well as the Asian Highway network) were identified by
the participating countries in accordance with agreed criteria. The link had to fulfil one or more of the following:

* capital to capital link (for international transport)

* connection to main industrial and agricultural centers (link to important origin and destination points)
* connection to major sea and river ports (integration of land and sea transport networks)

« connection to major container terminals and depots (integration of rail and road networks).

Selected Trans-Asian Railway route data received from national experts in each North-East Asian country
are provided in the appendix.

2.3.4 Major ports in North-East Asia

Given the physical geography of North-East Asia, ocean transportation is essential, if not unavoidable to
access markets. From the early stages of cargo transportation, sea trade routes and rudimentary cargo
movement always seems to have existed, regardless of political circumstances. In recent years, transport
volumes of intraregional trade have increased significantly because of the reinforcement of economic cooperation
in the region, with far more emphasis placed on development of coastal shipping than ocean shipping.

In the North-East Asian subregion, it is generally known that port facilities are quite sufficient in Japan and
the Russian Federation relative to their trade volumes. In China and the Republic of Korea, however, even
massive port construction has been unable to keep pace with the dramatic increase in maritime traffic.

Faced with serious problems due to lack of infrastructure, countries in North-East Asia have implemented
new approaches to port development and management, which were traditionally funded and managed by
the public sector. These new ways include deregulation, improvement of foreign direct investment and
private sector involvement in ports.

In China, where 90 per cent of its trade volume is transported by sea, one can see the bustle of activity
from ports dotted along the coastline stretching 18,400 km. At the end of 2002, the number of berths in
operation in China totaled 33,600, among which 835 were deep-draft berths.! As China’s exports and
imports of container cargoes increase rapidly, Chinese ports increasingly dominate the rankings of world
container port throughput. There were seven Chinese ports included in the top 30 container ports as of
2003 — Shanghai, Shenzhen, Qingdao, Tianjin, Guangzhou, Ningbo and Xiamen.? The Port of Dalian, which
is located at the southern tip of the Liaodong Peninsula, serves as the gateway to the Northeastern
provinces of China. The port is linked to an inland container transport network with dedicated train services
to the inner cities of Changchun, Harbin, Shenuang and Yanji, with more than 40 departures every week.

' The Ministry of Communications of the People’s Republic of China, The 2002 Report on China's Shipping Development, July 2003,
p.17.

2 Containerisation International, March 2004, p.85.
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In order to meet the increasing demand for port capacity, China has wide range of long-term port development
plans supported by the central government budget and foreign direct investment. Emphasis is on the
development of container terminals at the major ports including the Yang Shan deep-draft port project, the
first phase of which began construction in 2002.3

In the Democratic People’s Republic of Korea, with its heavy dependence on railway transport, road
and maritime transport have played only supporting roles in the transport system. It is generally understood
that the quality of port facilities in Democratic People’s Republic of Korea requires improvement.

There are seven international trade ports in the Democratic People’s Republic of Korea, i.e., Nampo,
Chongjin, Rajin, Wonsan, Songrim, Haeju and Hungnam.* Nampo Port on the west coast is located near to
Pyongyang and has a total of nine large berths with a combined length of nearly 2 km. Chongjin Port on the
east coast has two main harbour areas: one specializing in coal and iron ore exports, while the other mainly
handles imports of general and bulk cargo. With floating and multi-purpose cranes, container handling is
available at Chongjin Port.> Rajin Port, located at the centre of the Rajin-Sonbong Free Economic and
Trade Zone, has 13 berths totaling 2,520 m with the depth of 8-10.6 m. Rajin Port is capable of
accommodating ships of the 5,000 to 30,000 ton class. Containers are handled using ordinary wharf cranes.®

Japan has established a network of around 1,100 ports including 21 specific important ports (trade ports)
and 133 important ports that handle 42.2 per cent (based on ton-km) of domestic cargo and 99.8 per cent
of international cargo. National port and harbour policy in Japan provides for planned long-term development
of the country’s ports in response to changing socioeconomic development and port-related demands. According
to the 1996 Council for Ports and Harbours Report, in consideration of their significant affect on the country’s
distribution channels and costs, investment in container terminals has been emphasized due to their
contribution to lowering distribution costs. In 1998, new government policy on the development and
operation of container terminals, the core of international container distribution, was formulated as a means
of reducing usage costs and correcting the high cost structure of the local and national economies.

To this end, Japan is moving towards developing gateway ports and subsidiary gateway ports. Deepwater,
high standard international container terminals will be established at gateway ports in Tokyo Bay, Ise Bay,
Osaka Bay and Northern Kyushu. These terminals will accommodate post-Panamax container vessels, which
will further enhance multi-functioning as international distribution ports. Enhancing these ports will enable
them to serve as global shipping channel network hubs, frequently providing port of call services and connecting
each port of Japan with the rest of the world. The central ports are to be located in Hokkaido, Nihonkai-
Chubu, Eastern Tohoku, Northern Kanto, Suruga Bay Coast and Chugoku. Southern Kyushu and Okinawa
will be designated subsidiary gateway ports to complement gateway ports. They will serve as bases for a
shipping network that connects Japan with Southeast Asia and other regions exhibiting remarkable growth.”

%)

The Yang Shan deep-draft port project is designed to have 50 container berths that can accommodate the fifth and sixth generation of
container vessels with the designed annual throughput capacity of 2.2 million TEU. The first phase of the project is expected to
complete and put into operation by the end of 2005. (The Ministry of Communications of the People’s Republic of China, The 2002
Report on China’s Shipping Development, July 2003, p.18.)

IS

Presentation by the Delegation of the Democratic People’s Republic of Korea at the Regional Seminar on Commercial Development of
Ports as Logistics Centres, 11-12 July 2002, Bangkok.

w

Lloyd’s List, Port of the World 2005.

o

ERINA, Vision for the Northeast Asia Transportation Corridors, ERINA Booklet, Vol. 1, June 2002.

-

Ministry of Land, Infrastructure and Transport of Japan, Ports and Harbours in Japan 2002.
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Japan is also forging ahead with the Super Hub Port project to compete with other major ports in Asia in
terms of cost and service by developing large-scale, integrated terminal systems and taking advantage of
information technology (IT). In June 2004, three major ports (Tokyo Bay, Osaka Bay and Ise Bay) met
the requirements for designation as super hub ports.®

While the Republic of Korea has been implementing a long-term port development plan, delays have
prevented the timely expansion of port facilities to meet the rapid surge of export and import trade as well as
drastic increases in transshipment demand from and to Chinese ports. As of 2002, for example, the total
designed capacity of ports in the Republic of Korea was on average only 79 per cent of total demand.
Worse is the situation in the case of container cargo. The supply of container handling facilities in Busan
Port in 2002 remained around 65 per cent of demand and nearly 30 per cent of container cargo was
handled at conventional general cargo berths.’

In an effort to realize the nation’s vision to play the role as the main logistics hub for North-East Asia, a
vigorous port development plan is being pursued to expand the facilities at major ports. The ports of Busan
and Gwangyang are to be developed as mega container hub ports and the port of Incheon as a gateway of
the Seoul and Incheon metropolitan area, in particular for the trade with China.

Along the coast of the Russian Federation, there are a total of 22 large ports and 100 small ports. In the
far eastern region of the Russian Federation, the three most important ports are Vladivostok, Nahodka, and
Vostochny, which are linked with the Trans Siberian Railway (TSR). Within the region, Nahodka and
Vostochny have the single largest port system, which handles mostly container cargo for TSR. The Russian
ports in the Far Eastern region have the potential to benefit from possible increase in traffic between North-
East Asia and Europe through the TSR. The possibility also exists for Russian ports to handle transit cargo
to and from the North-Eastern provinces of China.

2.3.5 Information and communications, and other logistics facilities

In China, the companies that operate both container terminals and transport containers have their own
information systems (i.e. EDI system). However, subcontractors do not have such sophisticated
computerized management systems so they rely on other equipment to connect and communicate with business
partners. The equipment provides the location of freight and containers and their status. Some big carriers
also have their own GPS and GIS systems to trace their containers and vehicles.

China uses a transport management information system (TMIS). The major ports are able to receive information
in advance on arriving containers; and within the next five to ten years they will introduce a multimodal waybill
for the transport of containers. In next the five years the railway IT system will connect main ports and customs.

In the Republic of Korea, the transport/logistics information system can be divided into the government
sector and the private sector. In the government sector, each ministry of government has developed various
kinds of the transport/logistics information systems independently. The Port Management Information
System (PORTMIS) was developed by the Ministry of Maritime Affairs and Fisheries in 1991 (then known

§ http://www.mlit.go.jp/kisha/kisha04/11/110723_.html
° Ministry of Maritime Affairs and Fisheries, Republic of Korea, White Paper 2002-2003 (in Korean).
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as the Korea Maritime and Port Administration) to manage ships entering the ports, as well as cargo
transport in the port area, port facilities, and port decision making.

The introduction of PORTMIS provided momentum for promoting the information network among
relevant government ministries by reducing logistics costs and providing a paperless process. In 1991, the
Ministry of Industry and Energy established the Korea Trade Network Company and developed the
KTNet (Korea Trade Network) which is controlled by the Customs Administration. Since 1997, KTNet
has overseen imports and exports, customs clearance, finance to trading companies, shipping lines,
insurance companies and banks. The KTNet, the first EDI system in the Republic of Korea, developed
the KEDIFACT by accepting the EDIFACT developed in Europe as an EDI standard.

Apart from developing the KTNet, Ministry of Maritime Affairs and Fisheries developed the KLNet (Korea
Logistics Network) jointly with shipping lines and forwarders because the KTNet did not provide services
closely related with cargo flow. In order to reduce the time and cost incurred in the process of exporting and
importing cargoes, the KLNet provides EDI service to all logistics related firms such as shipping lines, forwarders,
transport firms, ICDs (inland container depots), shippers, the Customs Administration and the National Railroad.

In addition, the Ministry of Construction and Transportation has established an integrated logistics network
—the KTLOGIS — supported by manufacturing firms, transport firms and warehousing firms. The KTLOGIS
completed its first phase development in 1997, the second phase in 2000. The third phase will be completed
in 2015. The main services available from the KTLOGIS are the electronic data interchange (EDI), the
database system of import and export information (DBsystem), and commercial vehicle operation (CVO),
which are provided to parties such as the manufacturing firms, transport firms and warehousing firms.

Since 1997 the PORTMIS has been interconnected with the KLNet through the sharing of the DBsystem.
In addition to that, the KLNet is linked with the KTNet and with KTLOGIS by mediating the information.

Information communication technology, especially Internet technology, has developed rapidly recently, with
the private sector promoting electronic commerce actively by using Internet networking systems. Most shipping
lines, such as the Hyundai Merchant Marine, Hanjin Shipping Lines and Choyang Shipping Lines, provide their
customers with information about ship schedules, cargo reservations, cargo tracking systems, notices of cargo
arrival and issues of bills of landing via the Net. These private companies are competing with the KL.Net,
KTNet, KTLOGIS in the area of the electric commerce. Hanjin Shipping Line is allied with Cyber Logitech,
the information and communication company, in order to facilitate quick decision making, to increase productivity
and to provide inland transport services. Korea Express, Samsung SDS and SK are also operating a logistics
information service for their customers and are connecting their network with KTNet, KLNet, KTLOGIS.

The main and difficult issues that have occurred in the process of providing logistics information are the
complexity of working processes and the variety of the interested parties. The first problem is the inadequate
interconnecting capability of the service providers in collecting and managing the integrated information,
which cannot be provided by individual logistics information providers. The second one is the deficiency of
the connections among the information network system. The third difficulty lies in the huge differences
between the service levels of the information system among the logistics companies.

In order to overcome these problems, the Ministry of Maritime Affairs and Fisheries is going to set up a
shipping and Port - Internet Data Center (SPIDC) by 2005. The feasibility of the system is being studied
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by the Korea Maritime Institute. The construction of the integrated EDI network will include the utilization
of XML (Extensible Markup Language), the introduction of an advanced logistics management system,
including a cargo tracking system, the development of a standard program to connect the ASP (Application
Service Provider) and ERP (Enterprise Resource Planning), and the adoption of the existing logistics
information system, which has been used fragmentarily by the each of the private companies (see Table 2-16).

In the Russian Federation, the TRANSTELECOM Co. operates optical fibre telecommunication network
0f'52,000 km. Based on such telecommunication network the Russian Railways (RZD) created a unique
information system, which allows real time checking of rolling stock at any of 6,000 railway stations of the
Russian Federation. The telecommunication network of RZD is already connected to similar networks of
China, Finland, Kazakhstan, Lithuania, Latvia, Mongolia and Ukraine, and provides grounds for common
information space for international transport corridors passing through the territory of the Russian Federation.

Development of similar telecommunication networks for various modes of transport is also in progress: the
telecommunication network for inland waterways is being formulated; all the major sea ports already use
the telecommunication network served by TRANSTELECOM Co.; major airlines created their corporate
networks covering subdivisions scattered all over the country; Road transporters formed their
telecommunication network. However all these networks serving various transport modes of the transport
system of the country are not yet integrated.

To improve information interchange between RZD and its customers a pilot project was launched to
introduce electronic waybill (ETRAN). The system greatly simplified the application for transport
procedures (terminals were established at more than 5,000 enterprises). An e-signature system with a special
certifying centre is also being introduced by RZD and the next step will be for the whole transport system.

Table 2-16 Information system in the Republic of Korea

Services Type and Description Current Trends and Development Plans
— Real time tracking service of vehicles and — Used by 25,000 vehicles (less tha1% of total freight
freights vehicles)
— Vehicle operation management — Government will subsidize 50% of the purchasing
Commercial Vehicle — Ersighibansport arangemant price of CVO machine to increase the usage of this
Operation (CVO) 9 9 service.
— Cyberspace logistic information
— Weather, traffic condition, map information
— Exchange information by logistic industry — Government: PORT-MIS (11 type), KROIS (5 type),
using standard electronic text data and KCIS (39 type)
Electronic Data
Interchange (EDI) — PORT-MIS service — Private: land transport (6 type), sea transport (26
_  KROIS Service type), foreign exchange (31 type), and insurance (4
type)
— Establish integrated data base that provide — Logistic industry can receive import/export logistic
information on freight status and location for information service through the internet at KT-Logis
Integrated import/export efficient management of import/export starting April 2000.
logistic information Fraights — Other government agencies also provide information
— Marine transport track service, air transport on marine transport, customs, rail transport, seaport
track service, and transport statistics service terminal (KL-Net), and KT-net.




THREE: FORMULATION OF AN INTEGRATED INTERNATIONAL
TRANSPORT AND LOGISTICS SYSTEM FOR
NORTH-EAST ASIA

3.1. MAIN PRINCIPLES OF FORMULATIONS OF THE INTEGRATED TRANSPORT AND
LOGISTICS NETWORK

3.1.1 Main principles of network formulation

As the network is to provide reliable and efficient intermodal international transport linkages in North-East
Asia to facilitate international trade and tourism, its development objective should be to eventually provide
a choice of alternative competitive routes to any of major economic centers and ports in North-East Asia
from any country of North-East Asia.

The availability of competitive routes will provide each country in North-East Asia with a degree of
independence and a real choice in accessing expanding markets. It will also result in lower transport costs
and an improved level of transport services.

The main principles of the system formulation are as follows:
a) Maximum possible use of the existing infrastructure.

b) Minimum possible number of routes with particular attention to any possible parallel routes as well as
missing links.

¢) The system should provide intermodal transport routes to major provincial cities/economic centers,
including major railway stations with freight and container yards, inland water terminals, container
terminals and airports in the following regions:

— Provinces of Heilongjang, Jilin, Liaoning and Nei Mongol of China
— Democratic People’s Republic of Korea

— Japan

— Mongolia

— Republic of Korea

— Far East/Primorsky Territory of Russian Federation

— Tumen River Development Area (TRDA)

d) The system should also include access routes to the following port clusters:

— Dalian (Ports of Dalian, Dandong)

— Tianjin

— Nampo

Rajin (Ports of Rajin, Sonbong, Cheongjin)
Hakata (Ports of Hakata, Shimonoseki)

18
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— Kobe (Ports of Kobe, Osaka)

— Niigata (Pots of Niigatam Fushiki)

— Tokyo (Ports of Tokyo, Yokohama)

— Busan (Ports of Busan, Gwangyang)

— Incheon

— Vladivostok (Ports of Vladivostok, Nakhodka, Vostochny)
— Zarubino (Ports of Zarubino and Posjet)

e) The system should eventually meet the requirements of international traffic within the North-East Asian
subregion, as well as between North-East Asia and other parts of the world.

f)  The system should be designed primarily for efficient transport of ISO and non-ISO containers, which
are the main containers used for international trade (Table 3-1).

Table 3-1 Dimensions of ISO and non ISO containers

Freight container Ext IBeick : Maximum_
designation ernal height External width External length gross weight
(tonnes)

ft in mm ft in mm ft in mm

1ISO

1A 8 00 2,438 8 00 2,438 40 00 12,192 30

1AA 8 06 2,591 8 00 2,438 40 00 12,192 30

1B 8 00 2,438 8 00 2,438 30 00 9,125 25

1BB 8 06 2,591 8 00 2,438 30 00 9,125 25

1C 8 00 2,438 8 00 2,438 20 00 6,058 24

1CC 8 06 2,591 8 00 2,438 20 00 6,058 24

1D 8 00 2,438 8 00 2,438 10 00 2,991 10

Non-ISO

(1) 9 06 2,896 8 00 2,435 48 00 14,630 35

(1) 9 06 2,896 8 00 2,435 45 00 13,716 35

(1) 9 06 2,896 8 00 2,435 40 00 12,192 35

(1) 9 06 2,896 8 00 2,435 20 00 6,058 35

(2) 9 06 2,896 8 06 2,591 53 00 16,150 35

(2) 9 06 2,896 8 06 2,591 48 00 14,630 35

(2) 9 06 2,896 8 06 2,591 45 00 13,716 35

3.1.2 Main components of the system

To ensure its reliability and efficiency, the transport and logistics system should integrate infrastructure and
logistics components in the following composition.

Infrastructure components

 the main port clusters in North-East Asia
* intermodal land transport routes comprising priority road and rail routes in North-East Asia, major
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transport nods as well as border crossing facilities
* major container terminals in North-East Asia including ICDs
* information and communication system (ICS) in North-East Asia for international transport
* logistics facilities in North-East Asia.

Logistics components

» provision of a necessary legal framework for international transport through:

— accession and implementation of relevant international conventions with particular emphasis on the
implementation of the ESCAP resolution 48/11 on road and rail transport modes in relation to
facilitation measures and the FAL Convention

— ensuring compatibility with the multilateral agreements already in place and the agreements being
formulated by some of the countries such as the members of the Shanghai Cooperation Organization'

— improved bilateral agreements with a wider angle of international and transit transport.

 eventual introduction of multimodal transport with the application of modern e-based information and
communication technology

3.2 PROPOSED INTEGRATED INTERNATIONAL TRANSPORT NETWORK IN
NORTH-EAST ASIA

As a starting point, the integrated international transport network is proposed as in Figure 3-1. The proposed
network is based on previous UNESCAP studies on Trans-Asian Railways and Asian Highways, and in
particular recent studies on the priority road network in North-East Asia and integrated shipping and
port system in North-East Asia.

[ Proposed Integrated Transport Network in North-East Asia | [DRAFT

RUSSAN FEDERATION
_ --_" . \ > S
s \. 3

Figure 3-1 Proposed integrated transport network in North-East Asia

! China, Kazakhstan, Kyrgyzstan, Russian Federation, Tajikistan and Uzbekistan (Mongolia as observer)
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The proposed network was reviewed by national experts of participating countries, i.e., China, the Democratic
People’s Republic of Korea, Japan, Mongolia, the Republic of Korea and the Russian Federation. The
network was also discussed together with the strategy and actions to develop the network at the subregional
policy-level expert group meeting (6-10 September 2004, Ulaanbaatar, Mongolia) and subsequently at a
series of national workshops in China (10-11 August 2005, Beijing), Monglia (11-12 April 2005, Ulaanbaatar),
the Republic of Korea (9-10 June 2005, Busan) and the Russian Federation (18-23 July 2005, Moscow and
Vladivostok), which were organized as part of the project activities.

3.3 SELECTED INTERNATIONAL TRANSPORT CORRIDORS FOR ANALYSIS

From this integrated network, six important international transport corridors in North-East Asia are selected
as shown in Table 3-2 for further in-depth analysis in the study. These selected corridors include road and
railway networks linking neighbouring countries and providing connections to major port clusters in the subregion.

Table 3-2 Selected international transport corridors for analysis

Democratic
2 ; People's : Republic of Russian
N Corrid Ch M |
& o] Lo Republic of Sdibo Korea Federation
Korea

Tanggu-Tianjin—Beijing—Eranhot —

1 Zamin Uud-Ulaanbaatar—Darkhan— Road/Rail/ Port Road/Rail Road/Rail
Ulan Ude

p | Ecling=Shenyang-Dendong:- Read/RaillPoit | Road/Rail Road/Rail/Port
Pyongyang—Seoul-Busan Port
Busan-Pohang-Kosong—Wonsan—
Kimchaek-Sonbong-Hasan- Road/Rail/ : ;

9 Razdolnoye-Ussuriysk—Khabarovsk— Port RestRaliRort: | RosdRall Rort
Belogorsk—Chita-Ulan Ude
Rajin/Sonbong-Jilin— Changchun— : Road/Rail/

4 Road/Rail Road
Ulanhot=Yorshi-Sumber-Ulaanbaatar setli Port o8
Nakhodka/Vladivostok—Ussurisk—

5 Pogranichny—Harbin —=Manzhouli— Road/Rail Road/Rail/ Port
Chita-Ulan Ude
Dalian—Shenyang—-Changchun—

6 Harbin—-Heihe—-Blagoveshchensk— Road/Rail/ Port Road/Rail
Belogorsk

For each corridor, feasible unimodal/intermodal routes along the corridor are suggested as in Table 3-3.
Maritime container or ferry service routes are also selected to provide sea links to Japan from the six corridors.

The next chapter of this study provides details of the analysis to evaluate transport performance and to identify
major bottlenecks on the major unimodal/intermodal routes along the six international transport corridors.
The analysis is based on the cost/time-distance methodology developed by UNESCAP (see Box 3.1).
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Table 3-3 Suggested unimodal/intermodal routes along the six corridors

No | Unimodal (U)/ Intermodal (I) routes Sea links to Japan
U-1.1: Rail route: China — Mongolia — Russian Federation oo .
1 1-1.2: China (road) — Mongolia (rail) — Russian Federation (rail) Hobe-Tiahjk wWordainervessei]
U-2.1: Rail route: China — Democratic People's Republic of Korea —
Republic of Korea
I-2.2: China (Road) — Democratic People’s Republic of Korea (Rail) —
2 Republic of Korea (Rail) Busan—Shimonoseki (Sea Ferry)
I-2.3: China (Rail) — Democratic People’s Republic of Korea (Rail) — Shimonoseki-Tokyo (Railway and Road)
Republic of Korea (Road)
I-2.4: China (Road) — Democratic People’s Republic of Korea (Rail) —
Republic of Korea (Road)
U-3.1: Rail route: Republic of Korea — Democratic People's Republic of
Korea — Russian Federation :
3 I-3.2: Republic of Korea (Road) — Democratic People’s Republic of Korea irDlohacs-Busan (Gontalier vessel)
(Rail) — Russian Federation (Rail)
U-4.1: Road route: Democratic People’'s Republic of Korea —China —
Mongolia
I-4.2: Democratic People's Republic of Korea (Rail) — China (Road) —
4 Mongolia (Road) Tokyo—Niigata (Railway and Road)
I-4.3: Democratic People's Republic of Korea (Rail) — China (Rail) — Niigata—Rajin/Sonbong (Container vessel)
Mongolia (Road)
I-4.4: Democratic People’s Republic of Korea (Road) — China (Rail) -
Mongolia (Road)
U-5.1: Rail route: Russian Federation — China — Russian Federation
U-5.2: Road route: Russian Federation — China — Russian Federation
I-5.3: Russian Federation (Rail) — China (Rail) — Russian Federation
(Road)
I-5.4: Russian Federation (Rail) — China (Road) — Russian Federation
(Road)
5 I-5.5: Russian Federation (Rail) — China (Road) — Russian Federation Tokyo—Fushiki (Railway and Road)
(Rail) Fushiki-Vladivostok (Sea Ferry)
I-5.6: Russian Federation (Road) — China (Rail) — Russian Federation
(Rail)
I-5.7: Russian Federation (Road) — China (Road) — Russian Federation
(Rail)
I-5.8: Russian Federation (Road) — China (Rail) — Russian Federation
(Road)
U-6.1: Rail route: China — Russian Federation
6 U-6.2: Road route: China — Russian Federation Nagum-DislianCoditninsrvensdl
I-6.3: China (Rail) — Russian Federation (Road)
I-6.4: China (Road) — Russian Federation (Rail)




Box 3.1 Cost/time-distance methodology for analysing transport routes
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The UNESCAP Time/Cost-Distance methodology is a practical and simple way of illustrating the time and costs
involved in the transportation process and identifying inefficiencies and isolating time bottlenecks along a particular
route. The methodology is based on the graphical representation of data collected with respect to the cost and
time associated with transport process. The vertical axis of the model represents the time and cost incurred while
the horizontal axis represents the distance traveled from origin to destination. The methodology enables easy
identification of time and cost related barriers along the entire international transport route.

The methodology is based on the premise that the unit costs of transport may vary between modes, with the
steepness of the cost/time curves reflecting the actual cost, price or time. At border crossings, ports and inland
terminals, delays occur and freight/document-handling charges and other fees are usually levied without any
material progress or movement of the goods being made along the transport route. This is represented by a vertical
step in the cost curve. The height of the step is proportional to the level of the charge or time delay.
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Note: The cost/time-distance methodology has been adapted from A.K.C. Beresford and Dubey R.C., Handbook on
the Management and Operation of Dry Ports (UNCTAD/RDP/LDC/7) as improved by R. Banamyong in “Multimodal
transport corridors in South East Asia: a case study approach”, unpublished doctoral dissertation, University of
Cardiff, Cardiff Business School, 2000.




FOUR: EVALUATION OF PERFORMANCE AND IDENTIFICATION OF
BOTTLENECKS IN SELECTED CORRIDORS

4.1 CORRIDOR 1
TANGGU-TIANJIN-BEIJING-ERANHOT-ZAMIN UUD-ULAANBAATAR-ULAN UDE

4.1.1 Significance

Corridor 1 passes through three countries: China, Mongolia and the Russian Federation. This corridor is
especially important to Mongolia. There are two reasons for this. On the one hand, the corridor is meaningful
to Mongolia as a land transport route in itself. Mongolia’s two neighbouring countries hold a significant position
in its economy. In 2005, China and the Russian Federation, the most important trade partners of Mongolia,
accounted for 38.5 per cent and 20.4 per cent of Mongolia’s total foreign trade volume respectively (Table 4-1).

Table 4-1 Major trade partners of Mongolia

Export 2003 2004 2005
million US$ | % million US$ | % million US$ | %
World 615.9 100 851.9 100 888.6 100
China 284.2 46.1 407.1 47.8 483.6 54.4
United States 142.9 23.2 152.9 17.9 126.8 14.3
United Kingdom 26.1 42 134.0 15.7 41.9 4.7
Russian Federation 41.2 6.7 18.1 2.1 26.1 29
Italy 9.1 1:6 17.3 20 16.7 1.9
Germany 46 0.7 11.5 1.3 15.8 1.8
Republic of Korea 7:5 1.2 7.8 0.9 12.1 1.4
Japan 8.5 1.4 33.5 3.9 56 0.6
Australia 34.5 56 0.1 0.0 0.3 0.0
Singapore 35.0 5.7 19.9 2.3 0.1 0.0
IDCES 2003 2004 2005
million US$ | % million US$ | % million US$ | %

World 801.4 100 1,011.3 100 1,197.4 100
Russian Federation 265.4 331 336.6 33.3 400.4 334
China 172.4 215 238.2 236 318.8 26.6
Japan 63.4 7.9 74.5 7.4 78.5 6.6
Republic of Korea 67.7 8.4 60.9 6.0 70.3 59
Germany 38.0 47 335 3.3 51.3 43
United States 23.5 2.9 46.9 46 31.7 2.6
Kazakhstan 49 06 26.6 26 29.5 25
Singapore 10.4 1.3 14.9 1.5 17.6 1.5
Australia 19.6 24 15.5 1.5 109 0.9
Hong Kong, China 23.9 3.0 15.4 1.5 7.5 0.6

Source: ADB, Key Indicators 2006: Measuring Policy Effectiveness in Health and Education, 2006
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Corridor 1, which extends from Tianjin, one of China’s major trade ports, via Beijing and Ulaanbaatar,
the capital cities of China and Mongolia, to Ulan Ude, a connecting point to the Trans Siberian Railway (TSR),
makes the greatest contribution to Mongolia’s economic exchanges with its most important economic
partners. Furthermore, most Mongolian cargos being moved to Central Asia or Europe are transported via
the combination of Corridor 1 and the TSR.

On the other hand, Corridor 1 has even greater importance as a gateway to the sea for Mongolia, a landlocked
country. The transport of cargos to regions other than China, the Russian Federation and Europe has mainly
depended on the combination of Corridor 1 and sea transport. As shown in Table 4-1, the economic exchange
of Mongolia with countries besides China and the Russian Federation, which account for 45.9 per cent of
Mongolia’s total foreign trade, also holds a crucial position in its economy. Especially, access to the United
States of America, holding 16.2 per cent of the total, and to Japan and the Republic of Korea, together
accounting totally for 13.0 per cent, seem especially important. Tianjin Port plays a decisive role as the only
main exit for Mongolia to the Yellow Sea and the Pacific.

4.1.2 Current situation and prospects

Port. Tianjin Port, which is situated in north-east China, 137 kilometres from Beijing on the coast of the
Bohai Sea, is a key gateway to northern China. As the closest land starting point to the Asia-Europe land
bridge, it is on course to become an important link between Europe and North-East Asia. Transshipment
volumes with Mongolia, Kazakhstan and other inland countries continue rising. According to ERINA, 4,000
to 5,000 TEU of Mongolia’s container freight is handled at Tianjin Port annually.' (Table 4-2).

Table 4-2 Regional distribution of container traffic at Tianjin Port (Unit: thousands of TEU)

1999 2000 2001
Regions

Amount % Amount % Amount %
Japan 391 30.0 379 22.2 356 17.7
Republic of Korea 365 28.0 463 271 453 22.5
North America 117 9.0 113 6.6 134 6.7
Europe 130 10.0 211 12.4 260 12.9
Others 299 23.0 542 31.7 808 40.2
Total 1,302 100.0 1,708 100.0 2,011 100.0

Tianjin Port is divided into four areas; (1) Inner River Port Area; (2) North Harbour Area; (3) South Harbour
Area; and (4) Bulk Cargo Logistics Center. North Harbour Area is mainly developed for containers and
general cargoes while South Harbour Area is a modern port area for coal, coke, oil and petrochemicals.
The Inner River Port Area is located at the lower reaches of Heihe River, handling general cargo. Tianjin
port is now the third largest port in China after Shanghai and Ningbo. It handled 163 million tons of cargo
including 3 million TEU of containers in 2003.

At present Tianjin has eight specialized container berths totaling 2,373 metres, of which four berths of
atotal length of 1,150 m are operated by CSX Orient Container Terminal.

! ERINA,Vision for the Northeast Asia Transportation Corridors, ERINA, Vol. 1, June 2002.
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Table 4-3 Tianjin Port container terminals

. Length Depth Numberiof Number of
Operating Company (m) (m) berths x antry cranes
capacity (dwt) gantty
Tianjin Port Container Terminal Co., Ltd. (TCT) 398 12 1x50,000 4
825 15.2 3x100,000 8
CSX Orient (Tianjin) Container Terminals Co., Ltd.
(CSXOT) 1,150 14 4x25,000 8
Total 2,373 12-15.2 8 20

Source:  http://www.tctcn.com; http://www.csxot.com

According to the General Development Plan of Tianjin Port, which was jointly reviewed and approved by
the Ministry of Communications and Tianjin Municipality, Tianjin Port will be developed into a modern port
with multiple functions, including transport arrangements, loading, unloading, warehousing, transshipment to
coastal industry, logistics, bonded storage and information services. The plan includes an investment of CNY7
billion to construct a total of ten new container berths during the period from 2004 to 2009. Another CNY 1.1
billion will be spent on building a container logistics centre covering 5.4 square kilometres. Itis expected
that by 2010, the throughput will reach 300 million tons, including 10 million TEU of container cargo.

Railway. From Tianjin Port a multi-track line of around 137km goes to Beijing, and then an additional 501km
of double track line goes to Jining via Datong, an additional 501km. It continues to Erenhot via a single-track
line of 338km. At the border between China and Mongolia, transshipment is needed because of a gauge
difference. Railroad tracks in Mongolia are broad gauge, i.e. 1520mm, while Chinese rail lines use the
standard gauge of 1435mm. However, both standard and broad gauge rails are available at the border area
between Erenhot and Zamyn Uud. The rest of the Mongolian and Russian sections are composed of
broad gauge and single-track railway with a length of nearly 1,400km (Figure 4-1). Table 4-4 lists major
segment distances along this rail route.

Corridor 1 . Railwa === Double Track — Standard Gauge
y — Single Track — Broad Gauge
==== Missing Link
Zamyn Uud Darhan Nauski
=== 1=1l={=l=k=1
137 373 128 338 = 708 | ] 252 || 150 || 12 261
Tianjin Beijing Datong Jining Erenhot Ulaanbaatar Hoit Ulan Ude
(Sukhbaatar)
1 l ] |
I I 1 1
China Mongolia Russia

Figure 4-1 Present conditions of railway, Corridor 1

Source: Based on Country reports, ERINA, and Maps produced by UNDP.

2 http://www.schednet.com/home/index.asp?area=news, 3 November 2004.
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Country From To Distance (km)

China Tianjin Eranhot 976

Border Eranhot Zamin Uud 14

Mongolia Zamin Uud Ulaanbaatar 708
Ulaanbaatar Hoit(Sukhbaatar) 402

Border Hoit Naushki 12*

Russiah | Naushk Ulan Ude 261

Total (Tianjin-Ulan Ude) 2,373

Note: * estimate

Mongolia, meantime, has an overly high dependency on railway for cargo transportation. Based on tonnage,
railway accounted for 86.0 per cent of the total cargo traffic volume in 2002, while road accounted only for
14.0 per cent (Table 4-5). With ton-km based calculation, the dependence on railway reaches to no less
than 97.8 per cent. This difference suggests that the railway in Mongolia is used heavily in long-distance
cargo transport. Considering Mongolia’s vast area and sparse population density, railway seems an
adequate mode for long-distance cargo transportation. The present condition of its railway system, however,
demands more investment to improve transport time and services. ERINA also mentions the need to
introduce reefer containers for dairy products and meat, the main export items for Mongolia.?

Table 4-5 Freight traffic volume in Mongolia by mode

2001 2002
Modes 1000 tons million ton-km 1000 tons million ton-km

volume % Volume % volume % volume %
Railway 10147.7 69.0 5287.9 97.4 11637 86.0 | 6461.3 97.8
Road 1658.2 11.3 129.5 24 1888.7 140 | 1336 2.0
Inland Waterway 1.7 0.0 0.4 0.0 1.8 0.0 0.5 0.0
Air 2.9 0.0 9.5 0.2 24 0.0 9.0 0.1
Total 11810.5 100 5427.3 100 13529.9 100 6604.4 100

Source: National Statistical Office of Mongolia, Mongolian Statistical Yearbook, 2002

Road. Corridor 1 is designated as a North-East Asian section of the Asian Highway by UNESCAP, and
provides connections to the Trans Siberian Trunk Highway. The total length of this road route is about
2,163km (Figure 4-2 and Table 4-6).

Paved roads including the Tianjin-Beijing Expressway are available between Tianjin and Jining. The
Chinese government plans to upgrade the Beijing-Erenhot section to expressway standards. Roads on the
Mongolian side (1,026km) are in poor condition. With the exception of the Ulaanbataar-Altanbulag
section (345km) where a motorway is available, most of the Mongolian sections are unpaved.

3 ERINA,Vision for the Northeast Asia Transportation Corridors, ERINA Booklet, Vol. 1, June 2002.
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Unclassified/Others
— Planned/Under Construction

Corridor 1: Road

s |otorway
Paved Road
—— Unpaved Road

Zhangjiakou Zamin-Uud Ulaanbaatar Kyahta
I4I2MI2MI2I2I [:|1||2D2|:|2lzl
‘wmmenaan (il sroeeo S
71 94 229 217 362 14 649 a2 345 15 219
Tanggu Tianjin Beijing Jining Eranhot Nalaikh Altanbulag Ulan Ude
I 1 | |
I j I . I j I
China Mongolia Russia

Figure 4-2 Present conditions of road, Corridor 1

Sources: Based on Country reports, ERINA and Maps produced by UNDP

Table 4-6 Road distance between Tanggu and Ulan Ude

Country From To Distance (km)

China Tianjin Eranhot 902

Border Eranhot Zamin Uud 14

Mongolia Zamin Uud Ulaanbaatar 681
Ulaanbaatar Altanbulag 345

Border Altanbulag Kyahta 1.5

Russian Federation Kyahta Ulan Ude 219*

Total (Tianjin-Ulan Ude) 2,162.5

Note: *Data from UNESCAP, Asian Highway — The road networks connecting China, Kazakhstan, Mongolia, the

Russian Federation and the Korean Peninsula, 2001

Although the railway has a higher priority than road as a freight transport mode, road seems to play a
crucial role in passenger transport in Mongolia. Based on the number of passengers, road accounts for 95.9
per cent of the total passenger travels, although this share decreases to 18.1 per cent if passenger-kms are
considered rather than the number of passengers (Table 4-7). This huge difference suggests that road takes
mainly short distance travels. As Mongolia’s top priority route, the road development in this corridor is
progressing based on the Medium Term Road Master Plan (MRMP), which was formulated in collaboration
with the Asian Development Bank and accepted by the cabinet.

Table 4-7 Passenger traffic volume in Mongolia by mode

2001 2002
Modes million passengers million passenger-km | million passengers million passenger-km
volume % volume % volume % volume %
Railway 41 42 1062.2 53.9 4 3.8 1066.5 50.6
Road 94.1 95.5 371.1 18.8 101.4 95.9 380.6 18.1
Air 0.3 0.3 538.9 27.3 0.3 0.3 661.2 31.4
Total 98.5 100.0 1972.2 100.0 105.7 100.0 2108.3 100.0
Source: National Statistical Office of Mongolia, Mongolian Statistical Yearbook, 2002
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4.1.3 Transport cost and time analysis

Based on a survey completed by national experts in each country, the cost and time to transport goods
from Tianjin Port to Ulan Ude is reflected in Table 4-8*. Using this set of data, travel time and distance
relationships of the road and rail transport along the Corridor 1 between Tianjin Port and Ulan Ude are
presented in a graphical form in Figures 4-3 and 4-4.

Table 4-8 Transportation cost and time from Tianjin Port to Ulan Ude

Road Rail Road/Rail

Cost H:ﬂf; Time Cost H:Sf:; Tima Cost

($/ITEU) Min Max ($/TEU) | Min Max ($/TEV)
Tianjin Port 77.8 10 20 77.8 10 20 77.8
Tianjin-Eranhot 690 14 29 168.6" 23 40 168.6
Eranhot-Zamin Uud (Border) 250 24 120 120 12 24 120
Zamin Uud-Ulaanbaatar 95.2 14.8 15.5 150 48 72 95.2
Ulaanbaatar -Altanbulag/Hoit 48.2 4.4 5 85° 48? 722 48.2
ngzfaﬂﬁgi':ﬁgl R 250° Bmin | 10min | 120° 12 24 120
Kyahta/Naushki -Ulan Ude 160* 3r 7.3° 26.1° 4.4° ' 26.1
Total (Tianjin-Ulan Ude) 1,571.2 71 197 747.5 157.4 | 260.7 | 655.9
$/km 0.66 0.35 0.29

Notes: 1. The cost reported by expert from China is significantly different from ESCAP data ($500).
2. Estimate based on the cost and transit time of Zamin Uud-Ulaanbaatar
3. Estimates based on the cost of Eranhot-Zamin Uud
4. Average trucking charge (15ton) between Moscow-Vladimir (228km) and Moscow-Tver (209km)
5. Estimates based on maximum speed (60km/h) and minimum speed (30km/h)
6. The cost assumed at $0.1 per km
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Figure 4-3 Tianjin-Ulan Ude transit time (road)

4 The cost and time analysis in this chapter are based on the data provided by national experts unless otherwise stated.
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Figure 4-4 Tianjin-Ulan Ude transit time (rail)

Figure 4-5 shows the cost-distance relationship in Corridor 1 by transport mode. The total cost to transport
between Tianjin and Ulan Ude by road is about $1,571 (for 2,162.5km) and $747 (for 2,373km) with rail.
Theoretically, without considering additional cost for transshipment, the total cost can be reduced to $656
if the road and the rail transport can be combined, i.e., rail transport in China, road transport in Mongolia
between Zamin Uud and Altanbulag/Hoit and rail transport between Altanbulag/Hoit and Ulan Ude. Figure
4-6 represents the transport cost breakdown of the this road and rail combined option. Border crossing
charges represent about 24 per cent of the total cost, while road and rail transport represent 28 per cent and

33 per cent respectively.
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Figure 4-5 Cost-distance (Tianjin-Ulan Ude)
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Port 12%
$77.8

Border 36%
$240

Rail 30%
$194.7

Road 22%
$143.4

Figure 4-6 Cost breakdowns (road & rail combined)

Routes to consider

Rail route: China-Mongolia-Russian Federation

Intermodal route: China(road)-Mongolia(rail)-Russian Federation(rail)

This combination, however, can be operational only after road infrastructure in Mongolia is upgraded. Possible
routes that can be considered presently include (1) unimodal transport entirely by rail and (2) intermodal
route with transport in China by road and Mongolia and the Russian Federation by rail. Tables 4-8A, 4-8B
and 4-8C, which are all derived from Table 4-8, show tabular information for transport cost and time for these
routes, as well as additional cost and time for providing a sea transport connection to Japan with Corridor 1.

Table 4-8A Rail route (U-1.1) from Tianjin Port to Ulan Ude

Rail

Cost Transit Time (hours)

($/TEU) Min Max
Tianjin Port 77.8 10 20
Tianjin-Eranhot 168.6 23 40
Eranhot-Zamin Uud (Border) 120 12 24
Zamin Uud-Ulaanbaatar 150 48 72
Ulaanbaatar -Altanbulag/Hoit 85 48 72
Altanbulag/Hoit-Kyahta/Naushki (Border) 120 12 24
Kyahta/Naushki -Ulan Ude 26.1 4.4 8.7
Total (Tianjin-Ulan Ude) 747.5 157.4 260.7
$/km 0.35
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Table 4-8B Intermodal route (I-1.2) from Tianjin Port to Ulan Ude

Road + Rail
Cost Transit Time(hours) Road/Rail
($/TEU) Min Max
Tianjin Port 77.8 10 20 -
Tianjin-Eranhot 690 14 29 Road
Eranhot-Zamin Uud (Border) 250 24 120 Road
Zamin Uud-Ulaanbaatar 150 48 72 Rail
Ulaanbaatar -Altanbulag/Hoit 85 48 72 Rail
Altanbulag/Hoit-Kyahta/Naushki (Border) 120 12 24 Rail
Kyahta/Naushki -Ulan Ude 26.1 4.4 8.7 Rail
Total (Tianjin-Ulan Ude) 1,398.9 160.4 345.7
$/km 0.61
Table 4-8C Transportation cost and time from Kobe Port to Ulan Ude
Road Rail Road/Rail
Cost Transit Time Cost Transit Time Cost
(hours) (hours)
($/TEU) Min Max ($/TEU) Min Max ($/TEU)
Kobe Port 182 NA NA 182 NA NA 182
Kobe-Tianjin 929 50" 50" 929 50" 50" 929
Tianjin Port 77.8 10 20 77.8 10 20 77.8
Tianjin-Eranhot 690 14 29 168.6 23 40 168.6
Eranhot-Zamin Uud (Border) 250 24 120 120 12 24 120
Zamin Uud-Ulaanbaatar 95.2 14.8 15.5 150 48 72 95.2
Ulaanbaatar -Altanbulag/Hoit 48.2 4.4 5 85 48 72 48.2
Altanbulag/Hoit- : ’
Kyahta/Naushki (Border) 250 5min 10min 120 12 24 120
Kyahta/Naushki -Ulan Ude 160 3.7 7.3 26.1 4.4 8.7 26.1
Total (Kobe-Ulan Ude) 2,682.2 - - 1,858.5 - - 1,766.9
$/km - . R
Note: 1. Average transit time

4.2 CORRIDOR 2

BUSAN-SEOUL-PYEONGYANG-SHENYANG-BEIJING-ZENGZHOU

4.2.1 Significance

Corridor 2 connects the Republic of Korea with China via the Democratic People’s Republic of Korea
and can be connected to Japan through sea links. This corridor connects Beijing, Seoul and Tokyo (BESETO)
metropolitan areas, which is perhaps the most important economic growth axis in North-East Asia (Figure
4-7). Those regions have played the most crucial role in their national economies as well as in socio-political
fields. Each metropolitan area holds 7.9 per cent, 46.3 per cent and 26.3 per cent of each country’s total
population, and accounts for 12.7 per cent, 47.1 per cent, and 30.5 per cent of each country’s GDP

respectively (Table 4-9).
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Figure 4-7 BESETO corridor

Source:

Adopted from Kim, Won Bae et al, Building Infrastructure for the Facilitation of Economic

Cooperation in Northeast Asia in the 21st Century: Focusing on Land Transport Linkages
between Korea and China, KRIHS Special Reports No. 3, Korea Research Institute for

Human Settlements, 2003.

Table 4-9 Major indicators of three metropolitan areas in the BESETO corridor

e Population Gross Regional Domestic Product
(thousands) % Share* (million USS) % Share*

Greater Beijing 99,125 7.9 125,226 12.7
Beijing 12,245 1.0 26,263 2.7
Tianjin 9,405 0.7 17,514 1.8
Hebei Province 64,580 51 55,186 56

Seoul Metropolitan Area 21,354 46.3 191,538 471
Seoul 9,895 214 87,065 214
Incheon 2,475 5.4 19,450 4.8
Gyeonggi Province 8,984 19.5 85,023 20.9

Greater Tokyo 33,418 26.3 1,446,408 30.5
Tokyo 12,064 9.5 603,498 12.7
Chiba Prefecture 5,926 4.7 231,503 49
Kanagawa Prefecture 8,490 6.7 335,303 71
Saitama Prefecture 6,938 55 276,014 5.8

Sources: Korea National Statistical Office (http://www.nso.go.kr); Statistics Bureau of Japan (http://www.stat.go.jp);

National Bureau of Statistics of China (http://www.stats.gov.cn)

Note: * % share to each country
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In total, the BESETO corridor forms a huge intraregional market composed of population of over 150
million and with a GDP of over US$1.7 trillion, even if other metropolitan areas within the corridor—e.g.,
Shenyang, Busan and Osaka — are counted out. Needless to say, these areas have been growth poles for
national development, and have produced most of North-East Asia’s transport and logistics demands.
This trend is expected to continue or even strengthen.

Corridor 2 can support transport and logistics demands created along the BESETO corridor. In particular,
Corridor 2 may be able to provide China and the Republic of Korea with a highly competitive trade
corridor via inland transport connections, although this route is also expected to share part of the logistics
demands of Japan’s southern regions for trade with northern China. According to Kim, land transport via
railway is judged to have enough economic efficiency, particularly in terms of time, to compete with sea
transport between Seoul and Shenyang/Beijing (Table 4-10).° Corridor 2 via railway, especially, seems to
have a high comparative advantage in the section between Seoul and Shenyang. More than 55 per cent of
the total transport time by sea can be saved by using railway, while the transport cost gap between the
two modes is relatively trivial. Itis estimated that Corridor 2 will take charge of about 15 per cent of the cargo
volume between Seoul and Beijing, and 40 to 50 per cent of that between Seoul and Shenyang.

Table 4-10 Estimation of transport cost between Seoul and Shenyang/Beijing by mode

Route Sea Railway Road

Seoul - Shenyang

Distance (km) 957 (533+424*) 769 822

Time (hours) 23 (17.5+5.5%) 9.5 8.5

Cost (Korean Won/ton) 14,000 ($13.5) 19,000 ($18.3) 61,000 ($58.6)
Seoul - Beijing

Distance (km) 1,013 (852+161*) 1,608 1,361

Time (hours) 30.5 (28.5+2.0%) 20.5 14.0

Cost (Korean Won/ton) 10,000 ($9.6) 39,000 ($37.5) 101,000 ($97.1)

Sources: Kim, Gyeong-Seok. (1998). ‘A study on measures for direct land transport within Republic of Korea and the
Democratic People’s Republic of Korea and Korean reunification’. Seoul, the Republic of Korea: The Ministry of
Unification.

Notes: * Railway is assumed as a supportive mode for short distance movement.
1. Basic units for transport time: Road 100km/h, Railway 80km/h, Sea 30km/h.
2. Basic unites for transport cost: Road 74.07 Won ($0.0712)/km(ton, Railway 24.2 Won ($0.0233)/km(ton,
Sea 7.48 Won($0.0072)/km(ton. (US$ 1=1,040 Won)

4.2.2 Current situation and prospects

Ports. This corridor starts from two major seaports of the Republic of Korea, Busan and Gwangyang. As
0f 2003, Busan, the largest seaport of the Republic of Korea, handled 10.4 million TEU, 78.9 per cent of
total container cargo volumes for the Republic of Korea, being ranked the fifth in the world container port
league. Although its share remains high, dependency on Busan Port has gradually decreased from 88.2
per cent in 1998 since the opening of Gwangyang Port. Most of the cargos handled at Busan Port are from

3 Kim, Gyeong-Seok (1998), A study on measures for direct land transport within Republic of Korea and the Democratic People’s
Republic of Korea and Korean reunification, Seoul, the Republic of Korea: The Ministry of Unification.
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or toward foreign countries. In 2003, the share of international cargos reached 98.8 per cent, which shows
that Busan is essentially an international seaport (Table 4-11). The share of transshipment cargo in Busan
Port has rapidly increased from 20.6 per cent in 1998 to 40.9 per cent in 2003, which is an important
factor influencing container handling volumes at Busan Port. This also shows the potential of Busan as a
regional hub port.

Table 4-11 Structure of container freight handled at Busan Port

: 1999 2000 2001 2002 2003
Region
TEU % TEU % TEU % TEU % TEU %
Total 6,439,589 100 7,540,387 100 8,072,814 100 9,453,356 100 10,407,809 100
Import 2,271,997 35.3 2,483,753 32.9 2,496,764 30.9 2,729,332 28.9 3,029,020 291
Export 2,406,194 37.4 2,551,162 33.8 2,513,877 31.1 2,792,399 29.5 3,005,983 28.9
Trf:-lns- 1,632,473 254 2,389,956 31.7 2,942 983 36.5 3,887,457 411 4,251,076 40.9
shipment
Domestic 128,925 2.0 115,516 1.5 119,190 1.5 44 168 0.5 121,730 1.2
Source: Korea Container Terminal Authority

The most popular partner region of Busan Port has been North-East Asia. In 2003, container cargos from/
toward North-East Asia accounted for 45.6 per cent of the total foreign trade container cargos handled at
Busan Port (Table 4-12). Busan New Port is under construction in Gadok Island, around 60km west of
Busan. When completed with investment of $7.7 billion, Busan New Port will be equipped with 30
container berths (25 main line berths and 5 feeder berths) of a total length 9,950m with an annual capacity
of 8.04 million TEU. The first three berths are scheduled to start operation in 2006.

Table 4-12 Regional distribution of container freight handled at Busan Port

. 1999 2000 2001 2002 2003
Region
TEU % TEU % TEU % TEU % TEU %
World 6,310,664 100 7,424 871 100 7,953,624 100 9,409,188 100 10,286,079 100
E:jr;h-EaSt 2,534,143 40.2 3,071,837 41.4 3,544,006 44 .6 4,302,066 45.7 4,688,720 45.6
North
, 1,455,069 23.1 1,651,386 22:2 1,711,706 21.5 1,998,273 21.2 2,209,392 215
America
i:_‘:hea“ 599,533 95 | 654,665 8.8 825,525 104 | 896101 |95 921,287 9.0
Europe 690,481 10.9 710,689 9.6 734,927 9.2 873,594 9.3 922,384 9.0
Others 1,031,438 16.3 1,336,294 18.0 1,137,460 14.3 1,339,154 14.2 1,544 296 14.9
Source: Korea Container Terminal Authority
Note: Domestic container cargos are excluded.

Gwangyang Port, the second largest container seaport of the Republic of Korea, started its container
operation in July 1998. The container throughput at Gwangyang Port reached 1 million TEU in 2002, after
four years of operation, and 1.18 million TEU in 2003. Nearly 30 per cent of total container throughput at
the Gwangyang Port is transshipment containers mainly to and from China. Since 1999, the most frequent
origin or destination of containers handled in Gwangyang Port has been North-East Asia, whose share of
total international cargos has doubled from 28.8 per cent in 1999 to 59.0 per cent in 2003 (Table 4-13). This
trend is expected to be continued or deepened with the rapid expansion of the Republic of Korea’s economic
exchange with China.
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Table 4-13 Structure of container freight handled at Gwangyang Port

. 1999 2000 2001 2002 2003
Region
TEU % TEU % TEU % TEU % TEU %

Total 417,344 100 642,230 100 855,310 100 1,080,333 100 1,184,842 100
Import 206,304 49.4 282,886 44.0 319,450 37.3 346,024 320 387,180 327
Export 181,015 43.4 268,312 41.8 326,001 38.1 372,047 344 415,492 351
Transshipment 28,080 6.7 64,129 10.0 165,727 19.4 314,355 291 343,888 29.0
Domestic 1,945 0.5 26,903 4.2 44 132 52 47 907 4.4 38,282 3.2

Source: Korea Container Terminal Authority

Table 4-14 Regional distribution of container freight handled at Gwangyang Port

Roglon 1999 2000 2001 2002 2003

TEU % TEU % TEU % TEU % TEU %o
World 415,394 100.0 | 615,324 100.0 | 811,174 100.0 1,032,426 | 100.0 | 1,146,560 | 100.0
North-East Asia 119,765 28.8 217,217 35.3 386,315 47.6 615,149 59.6 676,327 59.0
North America 112,272 27.0 178,266 29.0 213,927 26.4 222,287 215 256,096 223
Southeast Asia 68,954 16.6 153,008 24.9 136,706 16.9 89,844 8.7 123,178 10.7
Europe 90,260 21.7 35,431 5.8 26,590 3.3 33,808 3.3 17,521 1.5
Others 24,143 5.8 31,402 5.1 47,636 59 71,338 6.9 73,438 6.5

Source: Korea Container Terminal Authority
Note: Domestic container cargos are excluded

Gwangyang container terminal is currently equipped with four 20,000 dwt-class and eight 50,000 dwt-class
container berths (length 3,700m, depth 12-15m), which were constructed during the first and second phases
ofthe port development plan. The third and fourth phases are under way to build 21 container berths with
atotal length of 7,350m until 2011. When completed, the Gwangyang Port will have 33 container berths
with a handling capacity of 9.33 million TEU every year. To keep up with a global trend of increase in
container ship sizes, four berths scheduled for 2006 (phase 3-1) will be able to accommodate vessels up
to 12,000 TEU and three berths scheduled for 2008 (phase 3-2) are to be constructed as automated
container terminals (ACT).

Railway. Corridor 2 spreads over three countries —the Republic of Korea, the Democratic People’s Republic
of Korea and China. At present, this route is not in operation because of missing links between the
Republic of Korea and the Democratic People’s Republic of Korea. However, as the Republic of Korea
and the Democratic People’s Republic of Korea agreed to the reconnection of railways and roads after
the two Koreas’ summit meeting of 2000, this route has attracted public attention as a major subregional
corridor. The reconnection of railway seems crucial, because railway is advantageous for long-distance
transport, environmentally sound, and preferred by the Government of the Democratic People’s Republic
of Korea.

As of July, 2003, Republic of Korea’s sections of Corridor 2’s missing links had already been restored,
but sections of the Democratic People’s Republic of Korea still remained at a standstill. For Corridor 2
to work, the 13.8km section between the Demilitarized Zone (DMZ) and Gaeseong should be recovered
(Figure 4-8).
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However, even if the missing links are restored, bottlenecks need to be dealt with in order to increase the
total efficiency of the corridor. The railway is the most important transport mode in the Democratic People’s
Republic of Korea and accounts for 60 per cent of the total passenger transport and 90 per cent of the
total cargo transport. Most of the railway sections consist of single tracks, and inadequate facilities and a
shortage of electricity supply affect normal operations. Railways in the Democratic People’s Republic of
Korea’s section along the Corridor 2 also has similar constraints. Although electrification has been
completed, much work has to be done to ensure the its operation as a major international transport corridor.

Corridor?2: Ra“way @= Double Track — Standard Gauge
— Single Track - Broad Gauge
==== Missing Link
Qinhuangdao Dandong Pyongyang hunsan Suwon Daegu
1= 1-{=1=1====
L w 26 3 L =5 [ & m 5 2 121 162 121
Beijing Shenyang Shinuiju Kaesong Seoul Daejon Busan
— !
I y Electrified M.s.strfg Limk Electrified I
I T J 1
China DPRK ROK

Figure 4-8 Present conditions of railway, Corridor 2

Sources: Based on Country reports, ERINA and Maps produced by UNDP

Until the mid-1990s, the Republic of Korea had not made significant investment in improving its railway
infrastructure. As aresult, railway facilities became decrepit and unable to provide a high level of service.
As of 1999, the ratio of double-tracked sections was no higher than 28 per cent; and just 18 per cent of
the total railway network were electrified, which became a main reason for the low average train speed of
between 50km/h and 100km/h, and the railway’s low cargo transport share of 15.8 per cent®. However,
the government of the Republic of Korea is striving to relieve this problem with national railway projects.
Those projects include the upgrade of existing railways and the construction of new high-speed railway lines.
The first high-speed railway line was opened between Seoul and Busan in 2004.

Much of China’s section of the Corridor 2 also experiences traffic demands surpassing its traffic capacity.
In particular, the section between Shenyang and Dandong, just 31.3 per cent of which is double-tracked’,
needs to be electrified and entirely double-tracked.

Distance and characteristics data were collected from national experts in each country (except the
Democratic People’s Republic of Korea). Based on their report, the total railway length of this route is
about 2,077km® with the standard track gauge of 1,435mm. The rail between Busan and Munsan stretches
about 490km with double and multi-track, although the line between Munsan and Seoul has only single track.
A single-track electrified line runs from Pyongyang to Shinuiju for the distance of 225km. At Shinuiju, the
railway is linked to Dandong in China by a bridge over the Yalu River. The total railway length from

¢ Korea Railroad Corporation (http://www.korail.go.kr/100th/year/c.html).
7 Total length of Dandong-Shenyang railway is 283km, of which 88.6km is double-tracked.

8 Democratic People’s Republic of Korea’s railway distance is gathered from other sources.
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Dandong to Beijing is 1,158km with single track from Dandong to Shenyang and double track from

Shenyang to Beijing (Table 4-15).

Table 4-15 Rail distance between Busan and Beijing

Country From To Distance (km)
Republic of Busan Seoul 4445
Korea Seoul Munsan 46.0
Border Munsan Gaesung 13.8
Democratic Gaesung Pyongyang 187
People's
Republic of Pyongyang Shinuiju 225
Korea
Border Shinuiju Dandong 3.1

: Dandong Shenyang 266
China Shenyang Beijing 892
Total (Busan-Beijing) 2,077.4

Road. As with the railway, a missing link between the Democratic People’s Republic of Korea and the
Republic of Korea hinders the road of Corridor 2 from activation. At present, the section between
Panmunjeom and Gaeseong is also disconnected. The two countries have agreed to the reconnection of
the missing link, though no work has been done towards its realization yet (Figure 4-9).
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Corridor 2: Road

Tangshan
I 214 l 2
133 148

Beijing Qinhuangdao

Shenyang Shinuiju Kaesong Seoul

I2l2l D2||4||?I10[4}'l8l4l
460 272 L] 229 170 14 50 151 275

Dandong Pyongyang Panmunjom Daejon  Busan
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Figure 4-9 Present conditions of road, Corridor 2

Sources: Based on Country reports, ERINA and Maps produced by UNDP.

The road condition in the Republic of Korea is relatively good with the total length of 86,989km, 2,659km
of which are at expressway standards, as of 2002 and 74.5 per cent of which are paved, as of 1999. Corridor
2 covers Gyeongbu and Honam Expressways. Gyeongbu Expressway, which connects Seoul with Busan,
has been playing the most crucial role as the first expressway and amain artery in Republic of Korea’s
transportation. All sections of the expressway are composed of four, six, or eight lanes, and its total length
is417km. Some of the sections are reported as chronically congested. Honam Expressway, on the other
hand, is an important transport axis which connects Gwangyang with Daejeon. All sections consist of
four lanes and its total length is 249km.
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The Democratic People’s Republic of Korea considers road as a complementary transport mode to railway.
The total length of the road network is about 34,000km, and the pavement rate is 8.1 per cent and some 30
per cent of all roads are narrow paths with a width of 2.4m or less, through which cars cannot move. Some
expressways of 661km have six lanes or more. In the Democratic People’s Republic of Korea’s section of
Corridor 2, both a four lane expressway (7m wide) and a Grade A road line (4.9 to 7.3m wide), paved with
asphalt and concrete, pass between Gaeseong and Anju, to which Shineuiju is connected through a
concrete-paved Grade A road. Despite the road conditions, the Gaeseong-Shineuiju section, one of the most
important transport corridors for the Democratic People’s Republic of Korea, does not seem to have serious
difficulties in vehicle movement. The total length is about 400km and the road is capable of carrying most
types of vehicles.

In China’s section of Corridor 2, expressways exist from Shenyang through Beijing to Zhengzhou. This
expressway line forms a backbone of China’s 5(7 national trunk highway system. The section between
Dandong and Shenyang, which is used as one of the Democratic People’s Republic of Korea’s main trade
windows to China, is connected through a Grade A highway. This line has two to four lanes designed for
travel speeds of 50km/hour, except for the section between Qinhuangdao and Beijing (where the design
speed is 80km/hour). The average annual daily traffic (AADT) of China’s section of Corridor 2 is about
35,000 vehicles and the segment has average degree of congestion (Table 4-16.)

Table 4-16 Road distance between Busan and Beijing

Country From To Distance (km)
. Busan Seoul 4255
fRepublic.of iKorea Seoul Panmunjum 49.8
Border Panmunjum Gaesung 13.8
Democratic People’s
Republic of Korea Gaesung Pyongyang 170.0
Pyongyang Shinuiju 228.8
Border Shinuiju Dandong 6
; Dandong Shenyang 272
Ghilia Shenyang Beijing 741
Total (Busan-Beijing) 1,906.9

4.2.3 Transport cost and time

Table 4-17 shows the cost and time to transport a container from Busan Port in the Republic of Korea to
Beijing in China. The data were provided by national experts of each country; however, for the Democratic
People’s Republic of Korea, which has not yet reported its information, estimates based on other sources
were used. Using this set of data, travel time and distance relationships of the road and rail transport along
the Corridor 2 between Busan Port and Beijing are presented in a graphical form in Figures 4-10 and 4-11.
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Table 4-17 Cost and time for transport from Busan Port to Beijing

Road Rail Road/Rail
Cost {T;j::fs“]”“e Cost {Th’g:f:;“’“e Cost
($/TEUV) Min Max ($/TEU) Min Max ($/TEU)
Busan Port 75 10 20 75 10 20 75
Busan-Panmunjum/Munsan 480 5.1 8 135 7 10 135
Fg‘;‘::r';'“”” Munsan-Gassting 420' 43" | 283 420" 43" 283" | 420
Gaesung-Shinuiju 199.4° 11.5° | 22.9° 82.4* 10.3° 206° | 824
Shinuiju-Dandong (Border) 40 1 12 40 7 12 40
Dandong-Beijing 810 15 30 205 17 26 205
Total (Busan-Beijing) 2,024.4 46.9 121.2 957.4 55.6 116.9 | 9574
$/km 1.06 0.46 0.46
Notes: 1. Data based on the cost and transit time of road distance between Paju and Gaesung from Hyundai-Asan Co. Ltd.
2. The cost assumed by $0.5 per km
3. Estimate based on maximum speed (40km/h) and minimum speed (20km/h) in Democratic People’s
Republic of Korea
4. The cost assumed at $0.2 per km
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Figure 4-11 Busan-Beijing transit time (rail)

Figure 4-12 shows the cost-distance relationship in Corridor 2 by transport mode. The total cost to transport
from Busan to Beijing by road is estimated $2,024 per TEU (for 1,907km) and $957 per TEU (for 2,07 7km)
with rail. Unimodal option by rail transport for the whole journey provides the lowest transport costs.
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