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Three Building 
seamless connectivity

Economic integration depends critically on the 
development of infrastructure that will strengthen 
connectivity both within and between countries, 
freeing up the flows of goods and services, 
investment, people and ideas.

Growth in Asia and the Pacific has been strongly 
influenced by the quality of infrastructure. Economies that 
develop better infrastructure grow faster.1 Investment 
in infrastructure not only increases an economy’s capital 
stock but also broadens the reach of economic activities 
and trade, creating opportunities for the realization of 
economies of scale. This, in turn, lowers production and 
distribution costs, which allows more goods to reach more 
people across greater geographic areas. The gains appear 
to be greatest for large-scale civil engineering projects, 
such as those related to transport and utilities.2  But even 
small, low-cost investments can have significant impacts, 
especially when they reach out to remote or poorer areas.

Though more difficult to quantify, countries also gain 
further benefits from infrastructure development through 
network externalities, which contribute to growth by 
allowing economies of specialization, encouraging the 
clustering of businesses and facilitating information 
exchanges. Moreover, in the Internet age, connectivity 
expands in many dimensions beyond physical links to 
encompass more complex and dynamic relationships that 
affect how networks operate.3 Even small connections 
between one network and another can quickly create 
wider, more valuable networks.4  That is why the issue of ICT 
infrastructure development is quickly gaining importance 
in discussions about regional connectivity. The region  
also has vast potential to utilize its energy resources more 
efficiently through the interconnection of producers and 
consumers of energy by oil and gas pipelines and electricity 
grids. Such interconnection could be cost-effective and 
offer opportunities in reducing the cost of energy, which is 
a critical input for development.
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There are clearly wide disparities in the 
breadth and quality of infrastructure between 
countries of the region. From the perspective 
of regional connectivity, the gap between 
the few wealthier countries and the middle- 
and lower-income countries is hindering the 
full participation of countries in the region’s 
economic dynamism. Improving regional 
connectivity will allow countries in Asia 
and the Pacific to take full advantage of the 
region’s diverse natural endowments and 
productive capacities. 

Against this backdrop, this chapter will explore 
issues of connectivity for three major sectors, 
namely transport, energy and ICT.

Transport

Transport is the backbone of economic 
activity and social development. Since ancient 
times, the availability and cost of transport 
have influenced both the location of trade 
centres and the volume of trade. Large-scale 
increases in production and trade have been 
made possible with advances in transport, 
such as the diffusion of containerization.   
Most governments recognize that the respon-
sibility for developing transport infrastructure 
lies with them, and are therefore investing in 
ambitious medium- to long-term transport 
strategies and programmes. However, when 
it comes to improving connectivity, each 
mode of transport – roads, railways, maritime 
shipping and aviation – has its own physical 
and operational characteristics which require 
different considerations. 

Aviation and maritime shipping, for example, 
essentially move people and goods from 
point-to-point without intervening infra-
structure. Consequently, investment in these 
sectors has focused on individual airports 
and maritime ports. In the past century, mari-
time ports dominated international trade 
and, as a result, attracted investment from 
both the public and the private sector. Land-
based modes and inland water transport, on 
the other hand, require the development of 
roads, railway tracks and inland waterways 
across vast geographic areas.  The sheer scale 
of these networks means that the cost of 
maintaining them is much greater than that 

for airports and maritime ports. Non-physical 
barriers to the movement of people and 
goods are also greater for overland crossings 
as compared with maritime ports or airports 
because the risk of damage and theft is higher 
and more difficult to monitor. 

In the Asia-Pacific region, the maritime and 
aviation sectors are relatively well connected to 
their respective global networks.   There is also 
a higher degree of private sector involvement 
in developing and managing infrastructures 
in these sectors. From a regional perspective, 
therefore, the priority should be given to 
the development and upgrading of land-
based transport infrastructure. Tremendous 
efficiency gains could also be realized by 
removing non-physical barriers to transport 
and improving intermodal connectivity. Both 
of these steps would improve the efficiency 
of transport services and raise the utilization 
rates of existing infrastructure. 

Maritime transport

The expansion of international trade in Asia 
and the Pacific has depended on building the 
capacity and efficiency of its major seaports, 
particularly container ports. For the past two 
decades, the region has dominated global 
container handling, led first by Hong Kong, 
China and Singapore in the early 1990s 
and  followed by China from the mid-1990s 
to today. In 2011, the world’s eight busiest 
container ports were in the ESCAP region: 
Shanghai (China); Singapore; Hong Kong,  
China; Shenzhen (China); Busan (Republic of 
Korea); Ningbo (China); Guangzhou (China); 
and Qingdao (China).5

Asia’s most important liner routes, by volume, 
still run from Asia to Europe and North America. 
But there has been a substantial increase in 
intra-Asian shipping, particularly between 
China, Japan and the Republic of Korea, and 
between these countries and South-East Asia. 
Almost all the region’s coastal countries are 
now linked by direct shipping services or by 
transhipment and transit operations through 
hub ports. Nevertheless, there is significant 
intercountry variation; shipping connectivity 
is still poor between many neighbouring 
countries.6 The Pacific island developing 
economies have the added disadvantage of 
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Sources: ESCAP based on UNCTAD, Review of Maritime Transport (Sales No. E.09.II.D.11), Review of Maritime Transport (Sales No. E.10.II.D.4), Review of 
Maritime Transport (Sales No. E.11.II.D.4); and Containerisation International, Containerisation International Yearbook 2011 (London, 2011).

Note: The index has five components: (a) the number of ships; (b) the total container-carrying capacity of those ships; (c) the maximum vessel 
size; (d) the number of services; and (e) the number of companies that deploy container ships on services from and to a country’s ports. 

being located at a long distance from the fast-
growing economies in the rest of the region. 
Because of their remoteness, relatively small 
populations and low trading volumes, it is 
difficult for shipping companies to maintain 
regular services to them.

One measure of shipping connectivity is 
the United Nations Conference on Trade 
and Development (UNCTAD) Liner Shipping 
Connectivity Index, which includes measures 
of the number and capacity of ships and the 
extent of services.7 This shows that between 
2006 and 2011, shipping connectivity increased 
markedly in a number of the Asia-Pacific 
economies. The highest value of the index as 
of 2011 is for China, followed by Hong Kong, 
China; and Singapore (figure III.1). The value of 
the index has grown spectacularly fast in Viet 
Nam, which as of 2011 was ranked seventh in 
the region. 

An ESCAP study which analyses differences 
in trade costs found that liner shipping 
connectivity accounts for about 25 per 

cent of the changes in trade costs that are 
unrelated to non-tariff policies.8  Thus, as a 
country’s liner connectivity index improves, 
the cost of shipping declines, boosting 
competitiveness and increasing container 
traffic. Data presented in table III.1 support 
this observation, suggesting that as liner 
connectivity increases, so does the volume of 
container traffic.9  Conversely, those countries 
which have witnessed a decline in liner 
shipping connectivity, such as several island 
developing countries in the Pacific are likely 
to have faced higher trade costs in 2011.

Governments can attract more ships, and 
a wider range of ships, by investing and 
maintaining their maritime ports. They may 
also improve competitiveness by improving 
the efficiency of onward land transport, 
particularly through railways. More ambitious 
programmes of upgrading and modernization 
could be accelerated, however, through the 
greater participation of the private sector in 
the development of ports and provision of 
port services.

FIGURE TITLE

III.1. UNCTAD liner shipping connectivity index, 2006 and 2011
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Meanwhile, to address the issue of insufficient 
services, countries can achieve economies of 
scale through collective shipping  arrangements. 
This has been piloted in the Pacific with the 
establishment of the Micronesian Shipping 
Commission, which aims at improving regu-
lations and encouraging competition of 
shipping services in the Marshall Islands, the 
Federated States of Micronesia and Palau. In 
2010, Kiribati, Marshall Islands, Nauru, and 
Tuvalu  launched a similar arrangement called 
the Central Pacific Shipping Commission. 
While these initiatives are still relatively 
new, there is scope to improve connectivity, 
particularly for small island developing 
economies through practical and collective 
approaches.

Air transport

Despite the global economic downturn, there 
have been increases both in the number of 

air passengers and the volume of air cargo. 
Between November 2010 and November 
2011, for example, international passenger 
traffic on Asia-Pacific airlines increased by 4 
per cent to 15.7 million.10  Much of this reflects 
strong intraregional traffic, which between 
1982 and 2009 rose on average by 5.1 per cent 
annually to 101.7 million passengers.11  For 
example, passenger traffic increased by 8 per 
cent per annum or more between 2005 and 
2009 in regional routes, such as Singapore-
Jakarta, Hong Kong-Seoul or Singapore-Kuala 
Lumpur.

Air freight has also grown substantially, 
especially from China, Viet Nam, Malaysia and 
the Russian Federation. Freight, however, has 
been more sensitive than passenger traffic 
to the global economic slowdown: between 
November 2010 and November 2011 demand 
per freight ton kilometre declined by 6.5 per 
cent.12 

UNCTAD liner index Container traffic

2006 2011

Growth rate 
2006-2011 
(per cent) 2006 2010

Growth rate 
2006-2010 
(per cent)

Bangladesh  5.3  8.2  9.0  902 1 350  10.6
Cambodia  2.9  5.4  12.8 ..  224 ..
China  113.1  152.1  6.1 84 811 128 544  11.0
Fiji  7.2  9.2  5.0 .. .. ..
Hong Kong, China  99.3  115.3  3.0 23 539 23 532  0.0
India  42.9  41.5 - 0.7 6 141 8 942  9.8
Indonesia  25.8  25.9  0.1 4 316 8 960  20.0
Iran (Islamic Republic of)  17.4  30.3  11.7 1 529 2 592  14.1
Japan  64.5  67.8  1.0 18 470 ..
Malaysia  69.2  91.0  5.6 13 419 17 976  7.6
Maldives  3.9  1.6 - 16.1 .. .. ..
Myanmar  2.5  3.2  4.9 ..  166 ..
New Zealand  20.7  18.5 - 2.2 1 807 .. ..
Pakistan  21.8  30.5  7.0 1 777 2 151  4.9
Papua New Guinea  4.7  8.8  13.6 ..  268 ..
Philippines  16.5  18.6  2.4 3 676 5 048  8.3
Republic of Korea  71.9  92.0  5.1 15 514 18 488  4.5
Russian Federation  12.8  20.6  10.0 2 266 3 091  8.1
Samoa  5.1  4.6 - 2.2 .. .. ..
Singapore  86.1  105.0  4.1 24 792 29 178  4.2
Sri Lanka  37.3  41.1  2.0 3 079 4 000  6.8
Thailand  33.9  36.7  1.6 5 574 6 648  4.5
Turkey  27.1  39.4  7.8 3 683 5 508  10.6
Viet Nam  15.1  49.7  26.8 3 000 5 474  16.2

TABLE TITLE

III.1. Liner shipping connectivity index and container traffic for selected countries

Source: ESCAP based on UNCTAD, Review of Maritime Transport (Geneva, 2009, 2010a and 2011a), and Containerisation International Yearbook 2011 
(London, 2011).

Note:  Figures for 2010 container traffic are preliminary estimates.
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The increase in passenger and cargo transported 
by air is partly due to the improvement of air 
transport connectivity in the region. During 
the past decade, more low-cost carriers have 
entered the market, flight frequencies have 
increased, and countries have invested in 
new and existing airports. Most countries are 
now linked, either directly or through hubs, 
and have taken progressive steps towards 
developing air service agreements and li-
beralizing their air transport markets. The 
most notable example from the region is the 
ASEAN Multilateral Agreement on the Full 
Liberalisation of Air Freight Services, adopted 
in Manila on 20 May 2009. This Agreement is 
one of the components of the Roadmap for 
Integration of Air Travel Sector and the Action 
Plan for ASEAN Air Transport Integration and 
Liberalisation 2005-2015, adopted at the 
Tenth Transport Ministers Meeting in Phnom 
Penh in 2004. 

It is clear that increasing connectivity boosts 
traffic: one study suggests that improvements 
in air connectivity have resulted in a 22 per 
cent increase in global traffic.13  Nevertheless,  
measuring connectivity, even in a well-
regulated industry such as aviation, is still 
challenging. One index of air connectivity 
suggests that the world’s most connected 
countries in 2007 were the United States 
of America and Canada, while the most 
connected Asian countries were China, Japan, 
Singapore, and the Republic of Korea.14  But 
this index ignores connections through hubs. 
Even the United States, for example, has direct 
air links with only 101 out of 210 possible 
countries. A more useful indicator may be 
the index developed by the International Air 
Transport Association (IATA), which is based 
on flight frequency, seats per flight, number 
of destinations and a weighting factor to 
measure the importance of each airport. 15

Air traffic in Asia and the Pacific is poised to 
continue to grow strongly. For the period 
2009-2020, the International Civil Aviation 
Organization estimates that passenger aircraft 
movement will increase annually by 5.6 per 
cent, while between 2009 and 2014, passenger 
traffic on many intraregional routes is 
projected to increase annually by 6 to 7 per 
cent.16 For many countries in the region, 

per capita air travel is still very low, so any 
improvement in connectivity that reduces the 
time and cost for air travel could stimulate a 
considerable increase. But while investment 
in airports is important, governments should 
also consider the transport infrastructure 
needed to link them to their production and 
population centres by developing their land-
based transport networks.

Land transport

Maritime shipping has historically been the 
main mode of transport in international 
trade due to its ability to transport large 
volumes at low cost per unit of freight.  
As a result, land transport development 
patterns have tended to lead to major urban 
or trading centres in coastal areas. Thus, 
intercountry land transport linkages are 
particularly underdeveloped in Asia and the 
Pacific region. In recent decades, however, 
governments across the region have made 
considerable efforts to extend national road 
and railway systems and in some cases, inland 
waterways, both within their countries and by 
connecting to their neighbours. 

Much of this investment has been directed 
into the road sector. Governments have 
invested in major national roads, as well 
as rural road networks.17 Some major rural 
road development initiatives have been 
implemented in, for example, Bangladesh, 
China, India and Sri Lanka. In addition, 
the Intergovernmental Agreement on the 
Asian Highway Network, adopted under the 
auspices of ESCAP on 18 November 2003, 
established technical specifications for the 
regional road network.  The Asian Highway 
Network now extends through 32 member 
States and comprises 142,000 km of highways 
(figure III.2).18 Currently, about 32 per cent of 
the network is classified as Primary and Class I 
standards, the two highest categories of road 
class.

However, there are still 11,500 km of Asian 
Highway routes that need to be upgraded 
to meet the minimum standards. Although 
the network does not have “missing links”, 
the poor quality of some road segments is a 
deterrent for international transport because it 
increases transport time and operating costs for  
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vehicles. Countries are also struggling to maintain  
their Asian Highway routes due to limited 
finances and institutional capacity. Furthermore, 
as in the case of other infrastructure networks, 
it is often difficult to fund cross-border 
projects unless such projects are part of a 
broader integration strategy, such as the 
Almaty-Bishkek Regional Road Rehabilitation 
project funded by ADB under the Central 
Asia Regional Economic Cooperation (CAREC)  
programme, or more recently the Northern 
Economic Corridor of the Greater Mekong 
Subregion. This underlines the critical role 
played by regional cooperative frameworks, 
such as the Intergovernmental Agreement 
on the Asian Highway Network, as well as  
the many subregional initiatives promoted 
by subregional organizations and multilateral 
financing institutions.

The situation is similar for railways. Some 
countries are expanding and improving their 
networks through the construction of new 
tracks, double tracking or electric signalling, 
but the region as a whole has yet to realize 
its rail potential. The Intergovernmental 

Agreement on the Trans-Asian Railway 
Network, which entered into force in 2009,19  
has raised the profile of the region’s railways 
and is encouraging governments and financ- 
ing institutions to increase investment in the 
sector.  Other subregional and regional 
initiatives have also been catalytic in improv- 
ing railway network connectivity. For example, 
the Master Plan on ASEAN Connectivity 
launched in 2010 has renewed interest in the  
Singapore-Kunming Rail Link (SKRL) Project. 
As part of this project, the towns of Thanaleng 
in the Lao People’s Democratic Republic and 
Nong Khai in the north of Thailand were 
linked by rail, providing the landlocked 
country easier access to the maritime ports of 
Thailand.

However, railways face the challenge of 
missing links, which prevent the network from 
functioning as a continuous system (table III.2 
and figure III.3).  According to ESCAP estimates, 
these constitute about 10,500 km of rail track, 
mostly located in the ASEAN subregion. While 
these links can be filled by transshipments to 
trucks, shippers are discouraged from using 
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The designations employed and the presentation of material on this map
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Secretariat of the United Nations concerning the legal status of any country,
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III.2. Asian Highway network

Source: ESCAP.
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TABLE TITLE

III.2. Missing links in the Trans-Asian Railway network, end 2011

Source: ESCAP.

Note:  ..  indicates that data are not available.

Link Countries concerned Distance (km)
Estimated cost (millions of 

US dollars)
Central Asia and the Caucasus region, including the Islamic Republic of Iran and Turkey

Gagarin - Meghri Armenia – Islamic Republic of Iran 469.6 2 000.0
Tatvan – Van Turkey 240.0 ..

Qazvin - Rasht - Anzali - Astara
Islamic Republic of Iran 370.0 969.0
Azerbaijan 8.2 12.4

Total 378.2 981.4

Kars - Akhalkalaki
Turkey 76.0 ..
Georgia 29.0 ..

Total 105.0 420.0

Uzgen - Arpa - Torugart - Kashi
Kyrgyzstan 270.0 2 000.0
China .. ..

Arak - Khosravi - Khaneghein Islamic Republic of Iran – Iraq 566.0
 (up to border) 820.0

Sangan - Herat

Islamic Republic of Iran 77.0 78.0
Afghanistan 114 .0

(61.0 + 53.0)
75.0

 (for 61.0km)
            Total 191.0 153.0

China/North/North-East Asia

Thannaleng - Kunming
Lao People’s Democratic Republic 570.0 1 000.0
China 599.0 2 980.0

total 1 169.0 3 980.0

Lashio - Dali
Myanmar 142.0 480.0
China 350.0 2 162.0

Total 492.0 2 642.0

Denchai - Tachilek - Jinghong

Thailand 326.0 ..
Myanmar 195.0 ..
China 141.0 ..

Total 589.0 2 138.0

Nariin Sukhait - Numrug, with 
links to Chaibalsan and border 
of China

Mongolia 2484.0 ..

South-East Asia

Sisophon - Aranyaprathet
Cambodia 48.0 80.0
Thailand 6.0 0.5

Total 54.0 80.5

Bat Deng - Trapeang Se / Loc 
Ninh - Hanoi

Cambodia 257.0 480
Viet Nam 129.0 949.0

Total 385.0 1 429.0

Vientiane - Mu Gia - Vung An
Lao People’s Democratic Republic 450.0 2 342.0
Viet Nam 119.0 143.0

Total 569.0 2 485.0

Bua Yai - Savannakhet
Thailand 283.0 908.0
Lao People’s Democratic Republic 4.0 6.3

Total 287.0 914.0

Ubonratchatani - Pakse - 
Savannakhet - Devsavanh - 
Dong Ha

Thailand 90.0 288.0
Lao People’s Democratic Republic 415.0 710.0
Viet Nam 84.0 226.0

Total 589.0 1 224.0

Namtok - Thanpyuzayat
Thailand 153.0 491.0
Myanmar 110.0 246.0

Total 263.0 737.0
South Asia

Dalbandin - Gwadar Pakistan 515.0 1 250.0
Dohazari - Gundum Bangladesh 129.0 300.0

Kalay - Jiribam
Myanmar 127.0 98.0
India 219.0 649.0

Total 346.0 747.0
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rail because of the longer transit time and 
higher costs. In addition, interoperability 
across borders remains a problem. 

Given the expected growth in intraregional 
trade, as well as heightened awareness 
about the transport sector’s contribution to 
climate change, the railways could capture a 
greater proportion of intraregional transport, 
particularly for freight. But there is a need 
to demonstrate this potential, for example, 
through demonstration runs of container 
block trains. The Economic Cooperation 
Organization (ECO) has been particularly 
active in this area, starting with demonstration 
runs between Istanbul and Almaty in 2002, 
followed by Islamabad and Istanbul via Tehran 
in 2009.  

Countries can also increase rail connectivity 
by developing more inland container depots 
and dry ports with rail connections. The 
Navoi inland container depot in Uzbekistan, 
for example, now serves as a subregional 
air hub with rail links to Central Asia and 
Afghanistan. Similarly, Nepal has developed 
an inland container depot at Birgunj, which is 
connected to the vast Indian railway network. 

C r o s s - b o r d e r  a n d  t r a n s i t  t r a n s p o r t 
f a c i l i t a t i o n

Due to the increase in intraregional trade 
during the last two decades, countries have 
opened more border crossings and domestic 
routes for international transport, and are 
using bilateral and multilateral agreements 
on transport facilitation to improve the 
conditions for international land transport. 
Ambitious initiatives include the customs 
union among Belarus, Kazakhstan and the 
Russian Federation, joint customs controls 
between Georgia and Turkey and the 
modernization of border gates in Turkey. To 
deal with challenges of coordination among 
different agencies dealing with transport 
facilitation, many countries have set up 
national coordination mechanisms.

Nevertheless, cross-border and transit transport 
is still hampered by many non-physical barriers 
that lead to excessive delays, high costs and 
uncertainties. These are multiple technical 
standards, inconsistent and complex 
border-crossing procedures and excessive 
documentation. In addition, goods are often 
inspected on both sides of the borders 
by different authorities, and sometimes 

FIGURE TITLE

III.3. Trans-Asian Railway network
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Country or area
Convention 

on Road 
Traffic (1968)

Convention 
on Road 

Signs and 
Signals 
(1968)

Customs 
Convention 

on the 
International 
Transport of 
Goods under 

Cover of 
TIR Carnets 

(1975)

Customs 
Convention 

on the 
Temporary 

Importation of 
Commercial 

Road 
Vehicles 

(1956)

Customs 
Convention 

on 
Containers 

(1972)

International 
Convention 

on the 
Harmonization 

of Frontier 
Controls of 

Goods (1982)

Convention 
on the 

Contract 
for the 

International 
Carriage of 
Goods by 

Road (CMR) 
(1956)

Group I: Mainland Asia
Afghanistan x x
Armenia θ θ θ θ θ
Azerbaijan θ θ θ θ θ θ θ
Bangladesh
Bhutan
Cambodia x
China x
Democratic People's      
Republic of Korea
Georgia θ θ θ θ θ θ
India x
Iran (Islamic Republic of) x x x θ θ
Kazakhstan θ θ θ θ θ θ
Kyrgyzstan θ θ θ θ θ θ θ
Lao People's 
Democratic  Republic

θ

Malaysia
Mongolia θ θ θ θ θ
Myanmar
Nepal
Pakistan x x

Republic of Koreaa S S x x

Russian Federation x x x x x x
Singapore x
Tajikistan θ θ θ θ θ
Thailand  S S
Turkey x θ x θ θ
Turkmenistan θ θ θ θ
Uzbekistan θ θ θ θ θ θ θ
Viet Nam

Group II: Island countries
Brunei Darussalam
Indonesia   S S x x
Japan
Maldives
Philippines x x
Sri Lanka

TABLE TITLE

III.3. Status of accession of ESCAP regional members to the seven international conventions related to land transport 
facilitation listed in Commission resolution 48/11, as of 14 February 2012

Sources: United Nations Treaty Collection. Available from http://treaties.un.org/Pages/Treaties.aspx?id=11&subid=A&lang=en; and Summary list 
of International UNECE Transport Agreements and Conventions. Available from http://www.unece.org/trans/conventn/legalinst.html.

Notes: x = acceded before adoption of resolution 48/11, θ = acceded after adoption of resolution 48/11, S = signature
a The Republic of Korea acceded to the Convention on Road Traffic (1949), while it remains as a signatory of the new version of the  convention 
(1968).
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even while in transit, rather than being 
inspected either at loading or unloading 
points. Experience has shown that unilateral 
measures have had a limited impact on 
transport facilitation, since gains on one side 
of the border may be lost on the other – thus, 
cooperation is essential.

Landlocked countries, which depend on 
intercountry land transport for much of 
their external trade, could benefit the most 
from multilateral facilitation; despite being 
connected to regional networks, they still 
depend on their transit neighbouring countries 
for their goods to reach sea ports and beyond. 

Many organizations have been bringing 
stakeholders together to remove these 
barriers. ESCAP, for example, through 
resolution 48/11 adopted in 1992, has been  

urging member countries to accede to seven  
international conventions related to land 
transport facilitation (table III.3).20  To ensure 
that these efforts converge over the long 
run, the secretariat has prepared a Regional 
Strategic Framework for Facilitation of 
International Road Transport (box III.1). The 
framework was recently adopted by the 
Ministerial Conference on Transport held in 
Bangkok in March 2012. Its adoption by the 
member States will pave the way for dealing 
with non-physical barriers comprehensively, 
which is of critical importance to enhance 
trade and boost regional integration. 

Dynamic effects of improved regional 
transport connectivity

Given the high cost of transport infrastructure 
development, governments should exercise 

The ESCAP Ministerial Conference on Transport held at Bangkok in March 2012 
adopted the Regional Strategic Framework on Facilitation of International 
Road Transport. It consists of long-term, common targets as well as desirable 
strategies for fundamental elements of international road transport and 
essential facilitation approaches. This could help ensure convergence of efforts 
to facilitate transport by countries by avoiding inconsistencies and possible 
conflicts between different facilitation agreements and measures. 

The framework identifies major challenges to international road transport 
and provides possible solutions for them. It covers road transport permits and 
traffic rights, visas for professional drivers and crew, temporary importation of 
road vehicles, third-party liability insurance, vehicle weights and dimensions, 
and vehicle registration/inspection certificates. It also includes measures to 
mitigate transport delay by promoting international conventions, coordinating 
legal instruments, applying new technologies, developing professional 
training, strengthening national coordination mechanisms, promoting joint 
border controls and economic zones at borders. 

One of the important proposals in the framework is the establishment of a 
regional network of legal and technical experts to help countries upgrade the 
capabilities of their officials and experts, and provide professional support to 
the development of transport facilitation agreements, measures and projects.

Source: ESCAP.

BOX III.1. Regional Strategic Framework for Facilitation of International  
Road Transport
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a high degree of caution and also think 
strategically about the type of infrastructure 
they develop. The rationale for having intergovern- 
mental agreements on the Asian Highway and 
Trans-Asian Railways is to allow countries to 
coordinate their infrastructure development, 
particularly for sections which lead to 
international borders. It is, however, not easy to 
assess the impact of such projects across more 
than one country.

Many studies have explored the impacts 
of changes in trade and transport costs 
on industrial distribution and subnational 
economies. An increasing number of such 
studies use computable general equilibrium 
(CGE) models to investigate the impact 
of various policies to improve transport 
connectivity within and across countries. The 
Institute of Developing Economies (IDE), for 
example, has developed a CGE model which 
uses data on the Asian Highway to look not 
only at the impact of physical infrastructure 
improvements on economic growth in Asia, 
but also at other factors which affect trade 
costs and therefore the choice of mode by 
business.  

To demonstrate this approach, IDE conducted 
simulations on three routes which make up 
part of the Asian Highway network: 

 • AH1: Mae Sot (Thailand) – Mandalay 
(Myanmar) – Dhaka (Bangladesh) – Delhi 
(India);

 • AH1 + AH2 Chiang Rai/Mae Sai (Thailand) 
–Mandalay (Myanmar) – North East India – 
Dhaka (Bangladesh) - Delhi (India)  – Amritsar 
(India, near the border of Pakistan);21 

 • AH1 + AH14: Kunming (China) – Muse 
(Myanmar) – Mandalay (Myanmar) – North 
East India – Dhaka (Bangladesh) – Delhi 
(India). 

The simulations consider construction and 
improvements in physical infrastructure, 
the implementation of custom facilitation 
measures and permitting through traffic in 
Myanmar and Bangladesh. Further details of 
the model and these simulations are included 
in the annex. The results are summarized 
in table III.4. They show that most regions 
included in the model are unaffected by these 
projects, and that these unaffected regions 

tend to be the ones with the highest regional 
gross domestic products (RGDPs) per capita. 
As explained in the annex, gains and losses 
are defined as differences in the simulated 
RGDPs in 2030 between the baseline scenario 
and each specific project scenario. Because 
improvements in land routes typically create 
businesses and employment opportunities in 
the regions where these routes are located, 
some redistribution of economic activity and 
population towards these regions is possible, 
which, in turn, could adversely affect regions 
farther away from the improved routes. 

Table III.4 shows that some districts are indeed 
negatively affected, but their average losses 
compared to the baseline scenario are very 
small, of the order of 0.3 to 0.4 per cent. In 
contrast, the gains of the positively affected 
regions are significantly larger, between 2.2 
and 2.8 per cent. Interestingly, the positively 
affected regions have, on average, a lower 
RGDP per capita than the negatively affected 
regions, implying that these projects have 
positive distributional impacts, a result that 
is confirmed by the negative correlation 
coefficients between the gains in RGDP and 
the initial RGDPs per capita (no. 4 of table III.4).

The results of simulations using CGE models 
should be interpreted with caution as they 
depend on the assumptions and parameters 
of the model, but they can, nevertheless, 
provide a useful input for policy discussions. In 
principle, the results of the three simulations 
show that investments in the Asian Highway 
can have large net positive gains and 
favourable distributional effects, but that 
attention should also be given to anticipating 
and planning for possible negative effects in 
other regions.

Connectivity for energy security

Energy resources are distributed unevenly 
around the region. Asia and the Pacific has 
major energy exporters such as Australia, 
Indonesia, Kazakhstan and the Russian 
Federation  along with large energy importers 
such as China, India, Japan and the Republic 
of Korea.  Buoyant economic growth in the 
region has, therefore, been accompanied by 
an expansion in energy trade, which between 
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of a regional agreement setting out consis- 
tent rules for energy trade. There are also 
geopolitical and security considerations that  
discourage investors from exploiting poten- 
tially profitable opportunities.

Most energy trade involves the bulk transport 
of products, especially by sea and particularly 
in the case of liquefied natural gas (LNG). 
However, greater economies of scale could 
be derived from enhancing international 
physical energy infrastructure, such as cross-
border energy grids and pipelines.

Cross-country energy infrastructure can be 
bilateral, as with the Nepal-India bilateral 
power trade or the Indonesia-Philippines 
pipeline gas trade,  or subregional, as with the 
East Siberia-Pacific Ocean oil pipeline or the 
SAARC power grid (see box III.2). The following 
is a brief overview of recent developments on 
subregional energy infrastructure in Asia and 
the Pacific.

East and North-East Asia – The East Siberian 
and Sakhalin reserves of hydrocarbons in the 
Russian Federation offer opportunities for 
infrastructure development. In that regard, 
the Russian Federation has launched several 
pipeline projects, including the East Siberia 
Pacific Ocean pipeline, which will connect 

2000 and 2010 grew by almost 60 per cent 
(figure III.4).22  The total volume of energy 
traded in 2010 – 3,056 million tons of oil 
equivalent (Mtoe) – represented almost 
54 per cent of the region’s primary energy 
consumption and more than a quarter of the 
world’s total primary energy consumption. 
The largest increase, 126 per cent, was for gas, 
followed by coal at 106 per cent and oil at 33 
per cent.

According to ADB, Asia-Pacific energy demand  
is projected to grow by 2.4 per cent a year 
during the next 20 years with the highest 
growth in East Asia at 4.8 per cent and 
South Asia at 3.5 per cent.23   Total demand is  
expected to reach 7,215 Mtoe by 2030, 
compared to 5,380 Mtoe for total supplies, 
implying that the region has enormous 
potential for increasing energy trade.

Nevertheless, intraregional energy trade faces 
a number of obstacles. The most  important 
ones is the lack of energy supply infrastructure, 
which often prevents countries from accessing 
even their own domestic resources.  Address-
ing this deficit would require vast investment; 
according to the International Energy Agency 
(IEA), between 2010 and 2035, the cumulative 
requirement could exceed $32 trillion (2009 
US dollars).   Another impediment is the lack  

AH1 AH1 + AH2 AH1 + AH14
1. Non affected regions
Number of regions 1 065 1 063 950

Average per capita RGDP 2 946 2 966 3 040

2. Negatively affected regions
Number of regions 226 208 230

Average per capita RGDP 987 898 1 219

Average loss (per cent) -0.3 -0.3 -0.4

3. Positively affected regions
Number of regions 408 428 519

Average per capita RGDP 607 628 848

Average gain (per cent) 2.8 2.6 2.2

4. Correlation between change in RGDP 
and RGDP per capita -0.099 -0.078 -0.105

TABLE TITLE

III.4. Simulation model of benefits from three Asian Highway routes

Source: ESCAP based on S. Kumagai, “Geographical simulation analysis on the economic impacts of improved regional transport connectivity be-
tween ASEAN and India”, background paper prepared for ESCAP, Bangkok, 2012.

Notes: Regional GDP per capita values are for the year 2005 and expressed in current US dollars. Average losses and gains are based on annual 
values in billions of US dollars of 2005 for the year 2030, the final one of the simulation period. The simulations use local administrative units (“re-
gions”) which differ in size and population from country to country. It should also be noted that the simulations do not take into account the cost 
of the infrastructure projects and only estimate percentage change relative to each other. The simulations only focused on specific sections of the 
Asian Highway.
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fields in Irkutsk to the Pacific ocean via China 
by pipeline,25  a joint China-Russian Federation 
gas pipeline project, which will connect 
East-Siberian gas fields with China, and the 
development of the Russian Sakhalin project, 
which already supplies both oil and gas.26  It 
is worth to note that important agreements 
were signed in 2011 to build a gas pipeline 
from the Russian Federation to the Republic 
of Korea through the Democratic People’s 
Republic of Korea. The project aims to supply 
12 billion cubic meters of natural gas annually, 
and is expected to cut the price of gas for the 
Republic of Korea by one-third, as compared 
to the current cost of delivering LNG from 
Sakhalin.27  This would be a prime example of 
international cooperation furthering physical 
and economic connectivity.

North and Central Asia – The western part of 
the subregion forms a strategic corridor for 
the export of Caspian and Arab States oil and 
gas supplies to Europe, with Turkey serving 
as a connecting hub. The main pipeline trade 
projects in the subregion include the existing 
Blue Stream gas pipeline, the Baku-Tbilisi-

FIGURE TITLE

III.4. Energy trade in the Asia-Pacific region24

Source: ESCAP based on data from EIA online statistical data and BP Statistical Review of World Energy.

Note: Data of electricity trade for year 2010 is not available.

Ceyhan Export Oil Pipeline, the Baku-Supsa oil 
pipeline, the Baku-Tbilisi-Erzurum gas pipeline 
and the Tabriz-Ankara gas pipeline. Proposed 
projects include the Nabucco gas pipeline, the 
Persian gas pipeline and the Trans-Caspian 
gas pipeline that will connect Turkmenistan 
with Europe. A planned pipeline will also 
enable Turkey to send oil from Samsun on 
the Black Sea to the Ceyhan Oil Terminal. In 
addition, Turkey plans to develop a network 
of LNG terminals to export gas to European 
markets.28 

Central Asia has about 14 per cent of the oil 
reserves of Asia and the Pacific as well as 11 
per cent of the gas reserves and 7 per cent 
of the coal reserves, making the subregion a 
key part of the Asia-Pacific energy landscape. 
The subregion’s five States, as former Soviet 
Republics, are interlinked through electricity 
grids and pipeline systems that lead to the 
core consumer, the Russian Federation. 
Kazakhstan, with almost 3 per cent of the 
world’s oil reserves, currently supplies 
international oil market: (i) by pipeline to the 
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Major routes are the CAC pipeline through 
Kazakhstan to Russian Federation; the 
Korpezhe–Kordkuy pipeline,31 and the Central 
Asia-China gas pipeline. Another route will 
be the  East-West pipeline, which will boost 
westward exports by transporting gas from 
the country’s Dauletabad field through the 
Russian pipeline system or through the 
prospective Trans-Caspian pipeline to Turkey. 
Once completed, it will have the capacity to 
transport 30 billion cubic metres of natural 
gas per year. Another major new project is the 
Central Asia-China gas pipeline which extends 
from Turkmenistan to Xinjiang in north-west 
China, and is designed to carry 30 billion 
cubic metres of gas from Turkmenistan and 10 
billion cubic metres from Kazakhstan. There 
was also an agreement in 2010 to construct a 
pipeline from Turkmenistan to India through 
Afghanistan and Pakistan.32 

Black Sea ports through the Caspian Pipeline 
Consortium and the Russian mainland 
pipeline grid, (ii) by barge, and through the 
Baku-Ceyhan pipeline, to the Mediterranean, 
(iii) by barge and rail to Batumi (Georgia) and 
(iv) by pipeline to China.29  In 2010, Kazakhstan 
provided 2 per cent of  the foreign crude oil 
supplies sent to China. Kazakhstan also exports 
gas to the Russian Federation and imports it 
from Uzbekistan through the Central Asia – 
Center (CAC) gas pipeline system, connecting 
Kazakhstan, Turkmenistan, Uzbekistan and 
the Russian Federation.  An agreed expansion 
of the Western branch and a new parallel 
pipeline will give the system the total capacity 
to carry 78 billion cubic metres of natural gas 
per year.30 

Turkmenistan, with the world’s fourth-largest 
gas reserves, exports to China, the Islamic 
Republic of Iran and the Russian Federation. 

BOX III.2. SAARC Energy Ring

Asia and the Pacific remains characterized by lack of access to modern 
services. South-Asia, in particular, has been an unenviable  symbol of this 
inadequacy. More than 400 million people in the subregion continue to live 
without access to electricity.  With a growing population and strengthening 
economies, energy cooperation among the eight SAARC countries, namely 
Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri 
Lanka, is gaining recognition.

In order to promote cooperation among the SAARC member States, the 
Islamabad Declaration of the Twelfth SAARC Summit, held in January 2004, 
mandated South Asian energy cooperation including, the concept of an energy 
ring, a common regional highway of energy within and across the region 
for the movement of energy (including both commodity and services), 
in a market-based environment that all participants would benefit from. 
The SAARC Energy Ring, endorsed by the member states as a dynamic and 
evolving concept, is perceived to reduce supply disruptions and delivery 
constraints in a sustainable manner.

To facilitate the creation of this energy ring, ministers of the SAARC 
member States  decided recently to finalize the SAARC Intergovernmental 
Framework Agreement (IFA) for Energy Cooperation by June 2012. 

Sources: IEA Electricity Information database, 2011.  Available from www.esds.ac.uk/international/support/
user_guides/iea/iea.asp; SAARC, 2009; and Shahiduzzaman, 2012.
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systems in Uzbekistan, Islamic Republic of 
Iran and Turkmenistan. This would allow 
Afghanistan, at least in the short- to medium-
term, to concentrate on the reconstruction 
of its damaged distribution system rather 
than trying to attract investment for energy 
generation plants.36  Pakistan could also import 
electricity, especially during the summer, from 
Kyrgyzstan and Tajikistan, and lines could also 
be extended to India, which could provide 
both countries more opportunities to meet 
peak demands. Meanwhile, Bhutan and Nepal 
could sell more electricity to India and start 
supplying Pakistan as well.37 Energy systems 
optimization and two-way cross-border trade 
may also be cost-effective for Nepal, which 
could benefit from exporting its hydropower 
to India during the high-water season and 
importing thermal energy from India during 
the dry season. Myanmar has hydroelectric 
potential of around 40 million kW of which 
only 5 per cent has been developed and some 
of which could be exported to India. Moreover, 
interconnection among Bangladesh, Bhutan 
and Nepal through India could also be 
feasible, with a possible underwater cable to 
Sri Lanka.

South-East Asia – This subregion is unevenly 
endowed with energy resources. Brunei 
Darussalam, Indonesia, Malaysia, Thailand 
and Viet Nam together hold about 5 per cent 
of the Asia-Pacific region’s oil reserves. Their 
production of 120 million tons of oil in 2010 
covered around a half of the subregion’s 
demand. The net exporters in the subregion 
are Brunei Darussalam, Timor-Leste and 
Viet Nam while the main net importers are 
Indonesia,38 Singapore and Thailand. 

South-East Asia is better endowed with natural 
gas. It had  6.7 trillion cubic metres of proven 
reserves in 2010, of which 82 per cent of it was 
in Indonesia and Malaysia. The subregion’s 
gas production is one-third higher than 
consumption while its  largest net importers 
are Singapore and Taiwan Province of China. 
The main gas export routes for the subregion 
are  LNG deliveries to China, Japan, Kuwait, 
Mexico, the  Republic of Korea and Taiwan 
Province of China and pipeline deliveries to 
Malaysia, Singapore and Thailand.

In addition, there are good prospects for 
exporting hydroelectricity, particularly from the 
mountainous eastern regions of  Kyrgyzstan, 
Tajikistan and Uzbekistan to neighbouring 
countries within and beyond the subregion. 
The proposed Central Asia Power System 
project aims to unite the Central Asian 
electricity grids.

South and South-West Asia  –  Countries in 
this subregion have very different energy 
endowments. The Islamic Republic of Iran, 
for example, has almost 10 per cent of the 
world’s oil reserves and within Asia and the 
Pacific exports to China and Japan, as well 
as to India to which it supplies 11 per cent of 
the country’s oil demand. 33  The country is 
also endowed with 16 per cent of the global 
gas which is exported primarily to Armenia, 
Azerbaijan and Turkey. The Islamic Republic 
of Iran also exports electricity to Afghanistan, 
Armenia, Iraq, Pakistan and  Turkey and imports 
electricity from Azerbaijan and Armenia.

India’s reserves of oil and gas constitute 
less than 0.7 per cent of the world’s total. At 
present, over 50 per cent of its energy needs 
are met through abundant coal reserves with 
much of the rest met by importing oil, gas, 
coal and electricity. The subregion’s main 
energy trade corridors will continue to be 
between the Islamic Republic of Iran, and 
between India and Turkmenistan.

There are also two long-standing pipeline 
projects. One is the Iran-Pakistan-India gas 
pipeline with an ultimate capacity of 55 
billion cubic metres yearly.34  This has been 
delayed several times due to geopolitical 
considerations, but in January 2011 the Islamic 
Republic of Iran announced that most of the 
work on its side had been completed and 
Pakistan is planning to finish its part by 2014.35 
Another project is the Turkmenistan-Afghanistan-
Pakistan-India pipeline. This could deliver 33 billion  
cubic metres of gas yearly from Turkmenistan but 
has been challenged by the continuing unrest in 
Afghanistan and north-west Pakistan.

In addition, there could be substantial benefits 
from greater trade in electricity. Afghanistan, 
for example, could import hydro-generated 
supplies from Tajikistan or from heat-based 
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resolution mechanisms. Commercial factors 
include gas price mechanisms, demand 
stability, competition, commercial viability, 
financing transit rights, third-party access to 
common gas carriers and tax incentives.39

In 2009, the economies  of the subregion 
accounted for 3.2 per cent of Asia-Pacific 
electricity trade. The Lao People’s Democratic 
Republic is the largest exporter of electricity 
while Thailand is the largest importer. The major 
programme promoting the interconnection 
of the power grids in South-East Asia is the 
ASEAN Power Grid, which has four ongoing 
interconnection projects and an additional 

A major gas trade development project in the 
subregion is the Trans-ASEAN Gas Pipeline 
Project (TAGP). This project, which aims to link 
almost 80 per cent of the subregion’s total 
gas reserves, includes the construction of 13 
cross-border pipelines (figure III.5). It faces a  
series of technical as well as institutional and 
commercial challenges. The technical factors 
include harmonization and standardization 
of technical matters, gas quality specification, 
geo-sequestration of CO2, and environmental 
regulation and standards. Institutional factors 
include law and regulation of cross-border 
trade, the title and ownership of the pipelines, 
the harmonization of tax systems and dispute 

1. Malaysia to Singapore 
(commissioned 1991)

2. Myanmar (Yadana) to 
Thailand (Ratchaburi) 
(commissioned 1999)

3. Myanmar (Yetagun) to 
Thailand (Ratchaburi) 
(commissioned 2000) 

4. Indonesia (West Natuna) to 
Singapore (commissioned 
2001)

5. Indonesia (West Natuna) 
to Malaysia (Duyong) 
(commissioned 2002)

6. Indonesia (Grissik) to 
Singapore (commissioned 
2003)

7. Trans Thailand - Malaysia 
(commissioned 2005)

8. Indonesia (South Sumatra) 
to Malaysia

9. Indonesia (Arun) to Malaysia 

10. Indonesia (East Natuna and 
West Natuna) to Malaysia 
(Kerteh) and Singapore

11. Indonesia (East Natuna) to 
Thailand (JDA - Erawan)

12. Indonesia (East Natuna) 
to Malaysia (Sabah) and 
the Philippines (Palawan - 
Luzon)

13. Malaysia - Thailand (JDA) to 
Viet Nam
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III.5. The proposed Trans-ASEAN gas pipeline grid

Source: ESCAP based on data from ASEAN Centre for Energy. Available from http://aseanenergy.org.
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11 planned through 2015 (figure III.6). The 
total investment required is estimated at $5.9 
billion.40

Australia – The country has the world’s 
thirteenth-largest gas reserves and exports 
more than half its production to China, Japan, 
Kuwait, the Republic of Korea, and Taiwan 
Province of China. It is also one of the world’s 
largest exporters of coal, accounting for over 
28 per cent of the global exports; in 2010, 
almost 40 per cent of the value of its coal 
shipments went to Japan with most of the 
rest going to the Republic of Korea (15 per 
cent), China (12 per cent), India (10.9 per cent) 
and other Asian countries (9.5 per cent).

Pacific – According to an ADB study, fossil 
fuels accounted for 85 per cent of the total 
energy supply of the Pacific island Countries 
and Territories (PICTs) during 1990-2006, with 
biomass representing about 11 per cent of 
the total. However the subregional picture for 

both supply and consumption is dominated 
by Papua New Guinea, which accounts for 
60 per cent, and by Fiji for almost all of the 
remaining 40 per cent. Over the period as a 
whole, average energy consumption for the 
PICTs grew by 3.8 per cent annually, but this 
figure drops to only 1.1 per cent if Papua New 
Guinea and Fiji are excluded. For the other 
countries and territories, fossil fuels accounted 
for around 99 per cent of commercial energy 
use – compared with an average of 45 per 
cent for the Asia-Pacific region and about 34 
per cent globally.

A high proportion of imported petroleum 
is used for transport – about 42 per cent 
in Papua New Guinea, 54 per cent in Fiji, 
and 75 per cent on average for others. The 
increase in the price of petroleum from 2002 
to early 2008 cost most PICTs about 10 per 
cent of their gross national incomes, with 
the impacts falling disproportionately on 

Source: ESCAP based on data from ASEAN Centre for Energy. Available from http://aseanenergy.org.
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people with low incomes. Around one-fifth of 
petroleum consumption is used to generate 
electricity. Nevertheless, access is still low in 
some countries. The average is 30 per cent, 
ranging from less than 25 per cent in Papua 
New Guinea, Solomon Islands and Vanuatu, 
to more than  95 per cent in Cook Islands, 
Guam, Nauru, Niue, Northern Mariana Islands, 
Samoa, Tonga, Tokelau and Tuvalu.41

In April 2011, energy ministers of Pacific 
island economies endorsed the Framework 
for Action on Energy Security in the Pacific 
and its associated implementation plan. The 
framework promotes a ”whole-of-sector” 
approach, based on the concept of ”many 
partners – one team”. It offers guidance to 
national efforts to achieve energy security 
and, in line with the principles of the Pacific 
Plan, also indicates how national plans can be 
complemented by regional services.

Towards a regional framework for energy 
connectivity

Because energy is a critical production input, 
and disruptions to either its availability or price 
can have serious economic consequences, 
energy security – understood as both a 
stable supply for importing countries and 
a stable demand for exporting countries – 
is a fundamental goal. As discussed above, 
the Asia-Pacific region includes both large 
energy-importing and large energy-exporting 
countries. Therefore, the region’s energy 
security could be increased by enhancing 
physical connectivity and building institutions 
to promote cooperation between the region’s 
energy importers and energy exporters.

While no region-wide institutions currently 
exist to promote connectivity, a number of 
subregional initiatives could serve as building 
blocks for a regional energy cooperation 
framework. A subregion that has built strong 
institutions over the years for cross-country energy 
cooperation is South-East Asia. Because, as 
mentioned above, this subregion includes 
both net exporters and net importers of 
energy, cooperation among them has been 
particularly fruitful. 

The same rationale applies at the regional 
level, where the development of a regional 

platform for energy cooperation could 
support the consolidation of subregional 
efforts  to enhance energy connectivity and 
security. The Asian and Pacific Energy Forum  
organized by ESCAP (box III.3), which will 
meet at the ministerial level in May 2013 
in Vladivostok, Russian Federation could 
provide the basis for institutional cooperation 
to harmonize policies, share knowledge and 
facilitate investments in physical connectivity. 

Enhancing physical connectivity infrastructure 
across countries is one important objective 
of regional energy cooperation. As the 
number of pipelines planned or currently 
being constructed increases, it may be 
useful to identify missing infrastructure links 
and investment needs from a region-wide 
perspective, taking into account projected 
increases in the demand for energy within 
the region. In this respect, the modalities 
developed for the previously mentioned 
intergovernmental agreements on the Asian 
Highway and on the Trans-Asian Railway 
networks could provide useful models for the 
development of an integrated regional power 
grid linking multiple demand and supply 
sources or  “Asian Energy Highway” (box III.4).

Regional cooperation could also be greatly 
beneficial for undertaking longer term multi-
lateral projects, such as joint research on energy 
technologies relevant to the region, or for the 
formation of joint ventures of regional energy 
companies for joint prospecting and exploration. 
Further, regional cooperation could play an important 
role for the development, commercialization 
and dissemination of energy-efficient techno- 
logies, such as solar panels, wind turbines and other 
technologies that take advantage of renewable 
resources. Such an approach will be increasingly 
needed, given the region’s economic dynamism, 
the imperative of making energy available to all 
and the expectation that the price of crude oil will 
continue to increase over the next two decades.42 

In order to promote energy cooperation 
and trade in the region, it is also necessary 
to develop a deep, liquid and transparent 
market for crude oil, petroleum products 
and gas. Building blocks of such a market 
include identifying a benchmark price for 
crude oil or marker crude that is relevant 
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for the region, obtaining support from key 
buyers and sellers to ensure adequate trading 
volumes, securing adequate physical storage 
infrastructure, establishing a conducive re- 
gulatory framework and being able to 
access robust financial markets to support 
hedging and trading.43  Other fruitful areas 
for regional energy cooperation are sharing 
detailed information on demand, supply and 
inventory positions and building emergency 
response mechanisms by increasing physical 
supply security in Asia and the Pacific 
through strategic reserves and cross-border 
inventories.

Overall,  a region-wide framework could encourage 
further investments in energy infrastructure with  
a more systematic involvement of the private sec-
tor, resulting in increasing volumes of intraregional 
energy trade and enhanced energy security for 
both importing and exporting countries. 

Information and communications 
technology and digital connectivity

The growing importance of ICT supply 
chains in the region is not only contributing 
to increasing levels of trade and FDI but also 
boosting employment and the GDP. In China, 
for example, employment in the telecommuni-

cations sector has grown at an annual average 
rate of 3.7 per cent between 2002 and 2008,44 
compared to an annual average growth rate of 
1 per cent for total overall employment in that 
country between 1995 and 2008.  Similarly, 
Internet consumption and expenditures are 
estimated to contribute 4 per cent of GDP 
in Japan, 2.6 per cent in China, 3.2 per cent 
in India, and 4.6 per cent in the Republic of 
Korea.45

In addition to its direct impact on trade, FDI, 
employment and income, the development 
of high-speed communication networks and 
improved Internet interoperability are enabling 
productivity gains in virtually every sector 
of the economy and creating demand for 
new services and content. In addition, ICT 
innovations are fuelling further connectivity 
and integration among economies and people, 
as evidenced by the increasing efficiency of 
logistics services and the expansion of supply 
chains. 

Particularly significant has been the spread 
of mobile phones spurred by the production 
of inexpensive and locally adapted models. 
With an average of 61 subscriptions per 100 
inhabitants in the region, the expansion 
of mobile phones is helping to empower 

BOX III.3. Asian and Pacific Energy Forum

Multiple regional and subregional organisations and 
initiatives in Asia and the Pacific are paying close attention 
to energy security including ADB, APEC, ASEAN, SAARC, 
ECO, SCO and SPC. ESCAP as a regional body could link 
these subregional bodies and initiatives. In this regard, 
the ESCAP resolution to convene, in 2013, the Asian and 
Pacific Energy Forum at the ministerial level is especially 
noteworthy. According to ESCAP Resolution 67/2 adopted 
in May 2011, the scope of the Forum is “to discuss the 
progress achieved in the Asia-Pacific region in addressing 
the energy security challenges at the regional, national 
and household levels, and facilitate continuous dialogue 
among member states with a view to enhancing energy 
security and working towards sustainable development.”

Source: ESCAP Commission, resolution 67/2 of 25 May 2011.  Available from www.
unescap.org/EDC/English/AnnualReports/2011-Resolutions-E67_23E.pdf.
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people hitherto marginalized and boost the 
productivity of small and medium enterprises, 
which can now use systems of communication 
comparable to those of large enterprises.

Equally promising has been the development 
of new software applications by young 
entrepreneurs, who are willing to take the 
risks and capitalize on big trends that meet 
the local needs of the region’s increasingly 
prosperous consumer base. Companies in 
countries such as Bangladesh, China, India, 
the Philippines and Viet Nam are providing 
novel ICT solutions through both applications 
developments and the provision of content to 
gaming, social networking, music and news 
websites, which are experiencing exponential 
increases in subscriber bases. Furthermore, 
content is becoming more localized and as 
the Internet connection becomes faster, more 
ubiquitous and more mobile, further increases 
are expected. 

In addition, ICT has much potential to help 
businesses and consumers adopt more 

sustainable and less carbon-intensive 
patterns of production and consumption. 
A case in point is the use of smart electricity 
grids, which allow two-way, real-time 
information exchanges between generators 
and customers, thus reducing the need for the 
former to hold excess capacity. In addition, 
videoconferencing and the sharing and 
exchanges of documents remotely through 
the Internet could significantly reduce  the 
need for commuting and travel, allowing for 
savings in transport, vehicle maintenance and 
fuel consumption. 

The digital divide

Although the information technology revo-
lution has greatly benefitted Asia and the 
Pacific, such benefits have been rather un-
equally distributed. Beyond the growth in 
mobile phones mentioned above, the digital 
divide has actually increased in the region. 
At one extreme of the divide are countries 
such as the Republic of Korea, the world’s 

BOX III.4. Asian Energy Highway

Following the successful experience of the Asian Highway and the Trans 
Asian Railway, another intergovernmental framework could be developed 
for an integrated regional power grid, which could be termed as the “Asian 
Energy Highway”. The experience of developing intercountry agreements 
and addressing technical standards of the Asian Highway and Railways, 
could be an effective model to enhance the energy security through 
regional collaboration. 

The proposed Asian Energy Highway could provide a system that 
enables countries to maximize the supply and demand of electricity by 
taking advantage of the broader geographical coverage by optimizing 
the available resources and encourage utilities to pursue clean fossil 
technologies and renewable energy resources. It would also provide 
better opportunities for smart grid including the decentralized systems 
to be connected to a greater system that would ensure the stability of 
the grid. The development of the ASEAN Energy Highway should also 
include the facilitation of energy trade among developing countries 
and stimulate investments in energy infrastructure. This initiative would 
connect existing subregional inter-connections under way, such as 
ASEAN’s planned integrated electricity grid, with the long term goal of 
reaching all countries in the region.

Source: ESCAP.
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most advanced country for ICT; at the other 
extreme, countries such as Papua New Guinea 
rank among the lowest.46 Part of this divide 
is attributable to differences in per capita 
income.  This is illustrated in figure III.7 in 
which the size of a country bubble is 
proportional to its per capita gross national  
income, and its vertical position corresponds 
to its value on the ICT develop-ment index 
devised by the International Telecommunica- 
tion Union. Unsurprisingly, the largest bubbles 
cluster towards high ICT development, reflect 
ing a strong correlation between ICT develop-
ment and per capita incomes (correlation value 
of 0.885). 

Figure III.7 also shows the importance of ICT 
usage prices, indicated here as the percentage 
of average income required to pay for a 
representative basket of ICT services – ranging 
from less than 1 per cent in Singapore, for 
example, to over 40 per cent in Cambodia and 
Papua New Guinea. As illustrated in figure III.7, 
as ICT prices rise, there is a sharp fall in the 
ICT development index. Furthermore, at very 
low levels of the development index, there 
is a group of countries in which the ICT price 
basket rises exponentially (inset countries). 
These are also the countries with very low 
per capita incomes, pointing to the fact that 
ICT prices absorb the highest percentages of 
average income in those very countries where 
people are least able to afford them. 

On average, less than 20 per cent of people 
in Asia-Pacific have access to the Internet 
– far lower than in North America (78%), 
Europe (62%) and even Latin America and 
the Caribbean (33%).47 However, of note, 
this may underestimate the extent of 
disconnectedness in the poorest countries. 
In Asia and the Pacific, only 4 per cent of the 
population is believed to have access to the 
high-speed broadband needed to exchange 
content-rich materials through data-intensive  
streaming. As a result, it is largely only the 
wealthier citizens who can connect and 
broadcast ideas, potentially magnifying socio-
economic disparities and deepening divi- 
sions between the connected and the un- 
connected. 

There are significant differences in the 
bandwidth available to different countries.48 

This is derived from wired connections, 
primarily terrestrial and submarine fibre-
optic cables, terrestrial wireless transmission, 
or satellite-based transmission. Each type 
provides services at different quality and 
costs.

Similar to the direction of exports, most of 
the region’s data transmitting routes link to 
markets in Europe and North America. In 
fact, around four-fifths of the high-capacity 
international routes in Asia are trans-Pacific. 
Hong Kong, China; Seoul;  Singapore and 
Tokyo  have emerged as the core global 
hubs of Asia where international carriers 
have established points of presence. The 
rest are mainly through the Indian Ocean/
Mediterranean routes (figure III.8). 

Some least developed economies in the Pacific 
have made progress in getting connected 
with submarine cables to the rest of the world. 
Samoa and American Samoa, for example, are 
connected through the American Samoa-
Hawaii submarine cable. The Marshall Islands 
and the Federated States of Micronesia are 
connected via Guam through the HANTRU-1 
submarine cable. Other Pacific island 
economies are also connected via submarine 
cables – such as French Polynesia through 
the Honotua cable to Hawaii, New Caledonia 
through Australia using the Gondwana-1 
cable, and Fiji through the Southern Cross 
cable. Thus far, however, these connections 
are mostly confined to capitals and densely 
populated areas and have yet to be extended 
to more remote areas.

Telecommunication costs in the region are 
higher than in European and North American 
Internet hub cities. For example, while 
Hong Kong, China is regarded as the most 
competitive Internet transit market in Asia, 
prices are still 2.5 to 3.5 times higher than in 
London.  Costs are even higher in cities far from 
major Internet exchanges, such as Bangkok 
and Manila due, at least in part, to the cost of 
transport back to the primary exchange. 

Integrating regional information and 
communications technology  infrastructure

Internet traffic volumes are expected to 
continue to increase exponentially both 
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within and between regions, demanding 
infrastructure that connects Asia-Pacific 
countries with each other directly and in 
affordable, reliable and secure ways. In fact, 
the landmass of Asia offers huge opportunities 
to provide secure broadband access. To take 
advantage of this, the region needs to invest in 
additional terrestrial fibre-optic cable routes 
and in the development of new Internet hub 
cities. 

This would bring a number of development 
gains. For example, landlocked countries 
that carry telecommunications traffic would 
gain additional sources of revenue. It could 
also reduce dependence on incumbent 
carriers and drive down prices. These new 
Internet hubs need not be clustered around 
the region’s congested megacities so to 
offer opportunities for a more inclusive and 
geographically balanced development. This is 
similar to the idea of building dry ports close 
to land transport border points. Indeed there 
could be cross-sectoral synergies between dry 

ports and the Internet hub cities, which could 
enhance the commercial viability of both. 

For this purpose, there have already been a 
number of subregional initiatives. For example, 
the Greater Mekong Subregion Information 
Superhighway Network,  is an ongoing ADB-
funded project to develop the backbone of 
telecommunications connectivity.49  Similarly, 
in South Asia, ADB has funded the South 
Asia Sub Regional Economic Cooperation 
Information Highway initiative, which aims to 
boost data connectivity among  Bangladesh, 
Bhutan, India, and Nepal, for which $16 million 
in grants and loans have been approved.50 

This initiative may serve as a preliminary 
phase for the development of an extended 
SAARC information highway.

There have also been efforts to link research 
institutions. The third generation of the Trans-
Eurasia Information Network, for example, 
provides high-capacity connectivity among  

FIGURE TITLE

III.7. Relationships between connectivity, usage prices and income, selected economies, 2009
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Notes: The size of the bubble refers to GNI per capita, USD, 2009. The ICT Price Basket (IPB) is a composite basket based on the user prices for 
fixed-telephony, mobile-cellular telephony and fixed-broadband Internet services, computed as percentage of average income level. The ICT 
Development Index (IDI) is a composite index combining 11 indicators related to the level of networked infrastructure and access to ICT, the level 
of ICT use in society, and the level of ICT skills.
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Source: TeleGeography. Available from www.telegeography.com. 

research institutions in Australia, China, 
India, Indonesia, Japan, the Lao People’s 
Democratic Republic, the Republic of Korea, 
Malaysia, Nepal, Pakistan, the Philippines, 
Singapore, Sri Lanka, Thailand, Viet Nam, 
Australia and Taiwan Province of China.51  This 
network, which was recognized at the eighth 
Asia-Europe Summit at the level of Heads 
of State and Government,52 is expanding to 
include Bangladesh, Bhutan and Cambodia. A 
similar initiative is the €6 million Central Asia 
Research and Education Network which came 
into operation in 2010; currently connecting 
Kyrgyzstan, Tajikistan and Turkmenistan, it is 
expected to be extended to Kazakhstan and 
Uzbekistan.53

These developments have opened up more 
opportunities for the private sector. By the end 
of 2009, Asia and the Pacific had nine of the 
world’s top 30 telecommunications service 
providers by revenue.54 China and India have 
primarily been connected by undersea cables 

through Hong Kong, China  or Singapore, but 
2010 saw the launch of an underground high-
speed network connecting Yadong in China 
with Siliguri in India.55  Other private-sector 
initiatives are under way; for instance, in 2011 
the national Russian telecommunications 
operator Rostelecom and China Telecom 
agreed to expand the bandwidth of the 
terrestrial Transit Europe-Asia cable system. 
This provides the shortest route between 
Europe and Asia, running mainly over the 
territory of China and the Russian Federation 
and connecting countries in Central Asia 
such as Azerbaijan, Georgia, Kazakhstan and  
Ukraine.56

Despite this range of private and public 
initiatives, the region still lacks infrastructure 
commensurate with its growing global influence, or 
its expected surges in Internet traffic. This would 
require more systematic intergovernmental 
cooperation to provide an organizing frame-
work for expanding ICT connectivity.

FIGURE TITLE

III.8. Submarine telecommunications cables landing in Asia and the Pacific



Building seamless connectivityCHAPTER THREE

85

Moving towards an integrated regional 
infrastructure

The Asia-Pacific region has huge potential for 
developing all forms of infrastructure. However, 
progress in cross-border infrastructure develop-
ment has sometimes been hampered by socio-
political differences across this very diverse 
region.

The need for stronger institutional frameworks 
for regional infrastructure

To foster deeper collaboration between 
governments, as well as between the public 
and private sectors, appropriate institutional 
frameworks need to be strengthened, or 
when missing, created. Such institutional 
frameworks already exist in some sectors. 
In the case of transport, for example, many 
subregional organizations have developed 
transport strategies and intergovernmental 
agreements, particularly for roads. Thus, 
ECO, for example, has a transit transport 
framework agreement, while countries of the 
Greater Mekong Subregion have adopted 
the Greater Mekong Subregion (GMS) Cross-
Border Transport Facilitation Agreement for 
road transport. Similarly, the development 
of energy infrastructure is progressing 
in the region under various subregional 
and other multi-country frameworks.

Notably, subregional approaches may prove 
counterproductive in the longer-term if they 
result in a series of unaligned agreements 
with overlapping memberships, or with 
different governance structures. The final 
result could be small and isolated blocs of 
countries or subregions that fail to reap 
the wider benefits of larger integration. 
To overcome this potential problem, 
governments may consider acceding to 
existing international conventions, protocols 
and agreements. For example, when looking at 
developing subregional transport agreements, 
governments should be aware of the seven 
international transport conventions identified in 
ESCAP resolution 48/11, which are universal in 
scope. 

Meanwhile, with regard to ICT infrastructure 
development, where there are few formal 
intergovernmental mechanisms at the regional 
level for policy coordination, countries of the 

region should consider a terrestrial tele- 
communication network agreement that 
provides for an interconnected regional 
infrastructure.     Europe, for    example, has    already 
adopted a Pan-European mobile satellite 
services programme which allows satellite 
operators to realize economies of scale from 
a Europe-wide network (box III.5). 

Similar frameworks in Asia and the Pacific 
would allow countries to remove barriers to the 
provision of telecommunication services across 
borders, thus promoting competitiveness and 
improving services.

Integrating infrastructure across sectors

Infrastructure within different sectors is often 
developed independently. Instead, there 
should also be opportunities, for example, 
to piggyback ICT connectivity infrastructure 
with some transport and energy systems. The 
Republic of Korea, the region’s digitally most 
advanced country according to the ITU, has 
deployed ICT fibre-optic cable infrastructure 
along its backbone highway network. 
Electricity and ICT transmission lines can also 
run alongside railway lines, allowing them 
to use established rights of way.  India, for 
example, is using its vast railway network to 
extend ICT fiber optic cables (box III.6). Energy 
and ICT infrastructures offer potential areas for 
synergies as well. For example, one approach 
would be to provide consumers with modern 
energy access and basic ICT services in one 
package. 

Similarly, at the regional level, governments 
could agree to extend ICT cable conduits 
through the Asian Highway or Trans-Asian 
Railway networks. This could avoid time-
consuming and costly negotiations between 
the private sector and government, as well 
as between governments when borders are 
crossed, and enable connectivity routes to be 
built in a rapid, cost-effective and rationally 
coordinated manner. One option might be to 
add an ICT regional connectivity protocol to 
existing intergovernmental agreements on 
transport developed under ESCAP auspices. 

Another approach, which has been piloted in 
several subregions, is the “corridor approach”, 
whereby a certain route or set of routes 
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are designated as a corridor of economic 
importance, and governments focus their 
collective efforts in developing and upgrading 
the corridors. GMS and  CAREC programmes 
supported by the ADB use this approach, 
particularly for transport infrastructure 
development and facilitation efforts. The 
International North-South Transport Corridor 
(INSTC) which stretches from the Russian 
Federation to the Islamic Republic of Iran 
is another example. Corridor approaches 
are advantageous from the perspective of 
addressing both the physical aspects of 
infrastructure development and institutional 
and regulatory aspects governing the services 
along the corridor. However, because they 
try to be comprehensive, these initiatives 
require a high degree of coordination and 
cooperation across all stakeholders, including 
government agencies and institutions and 
the private sector, which adds to the time 
and cost of decision-making processes and 
implementation. 

Leveraging network externalities

Infrastructure development can result in 
network externalities which, even if difficult 
to quantify, can further enhance growth. This 
is most applicable to ICT, which can facilitate 
and improve the efficiency in the provision 
of many services, such as health, education 
or microfinance.  Many of these sectors 

already operate their own networks to fulfil 
their  needs.    Some examples are electrical 
substations, railway stations and highway toll 
booths. However, these could now be shared 
between services. In India, for example, 
the Ministry of Railways leveraged its infra- 
structure to extend the telecommunications 
network. Another example is the modernization 
of border crossings, which, if supported by an ICT 
network infrastructure that connects countries 
directly and in affordable, reliable and secure 
ways, allows the introduction of ICT applications 
for customs clearance and other processes 
relating to the movement of goods. 

Dry ports represent an interesting microcosm 
of intersectoral integration. In order to 
maximize their efficiency and compete with 
maritime ports, they should offer a wide 
variety of services over and above storage 
facilities. ESCAP is currently developing a draft 
agreement on dry ports, which, if adopted, 
would  establish dry ports as an integral 
part of the regional transport networks. 
The integration of these transport networks 
can lead to an extended market size and 
thus contribute to creating an environment 
which allows a higher level of international 
specialization. Dry ports have an additional 
value arising from network externalities: by 
offering services over and above transport, 
they can stimulate local area development. 

BOX III.5. Intraregional connectivity in Europe

Countries in Europe are cooperating to improve intraregional 
ICT connectivity, to even the most remote areas. One initiative is 
the pan-European mobile satellite services programme, which 
aims to encourage private investment across the European 
Union in satellite-based systems for Internet access, television 
and radio, and emergency communications. To this end, the 
European Commission harmonized the use of radio spectrum 
in the 2 GHz frequency bands and authorized two private 
companies to act as pan-European systems providers. These 
measures were designed to encourage satellite operators to 
realize economies of scale by reaching a European-wide market 
with technically seamless interoperability. Similar mechanisms 
may be explored for this region.
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In order to be competitive, such facilities need  
a guaranteed energy supply and good transport 
links as well as modern ICT infrastructure 
networks and equipment.   By combining  
these sectors, new forms of regional integration 
can be forged. For example, Internet hubs,  
unlike other infrastructure hubs, do not need 
to be located in physical proximity to the 
congested mega-cities of Asia, with their high 
operation costs and increased exposure to 
disasters. Due to their virtual functions, these 
hubs can be located in remote areas and, as with 
dry ports, could offer new and cost-effective 
ways of decentralizing economic activities for 
more inclusive and geographically balanced 
development. Furthermore, the possibility of 
developing cross-sectoral synergies between 
dry ports and Internet hub cities could further 
enhance the commercial viability of both. 

Involving the private sector

Building and integrating major infrastructure 
assets involves high capital costs and long 
gestation periods. Therefore, governments 
should embark now on broader and more 
comprehensive regional infrastructures in 
transport, energy and ICT. By participating 
in regional institutional frameworks, govern-

ments may be able to shape developments 
for their own benefit, and avoid being locked 
into certain technologies or conditions that 
do not support their development goals. 

Given the rapid pace of change in the global 
economy, governments should also work 
together with the private sector to plan and 
implement regional infrastructure initiatives. 
Private businesses are already moving ahead 
with integration in their own spheres. This 
has both positive and negative effects: on the 
positive side, they are investing and providing 
the services which use the infrastructure 
laid down by governments, thereby creating 
network externalities; on the negative side, 
the integration of businesses into global 
markets can make economies more open to 
external shocks, as was demonstrated with 
the disruption of global supply chains by 
natural disasters in 2011. Regional cooperative 
frameworks can help governments plan for 
these possibilities and minimize the effects. 

Infrastructure investment is, however, gene-
rally lumpy and has long gestation lags.  
The next chapter will therefore examine 
the potential for developing the necessary 
financial architecture.

BOX III.6. Sharing railway and telecommunications infrastructure in India

The Ministry of Railways of India created RailTel Corporation of 
India Limited India in 2000 in order to fulfil communication needs 
for administration, ticketing and efficient railway operations. By 
taking advantage of its access to railway lines, RailTel has now 
laid down a network of more than 34,000 kilometres of cables. In 
addition to modernizing the Indian Railway’s telecommunications 
network, RailTel has become a leading telecommunications 
provider and is earning revenue by marketing surplus bandwidth 
and other infrastructure to other service providers like AirTel, 
Hutch, Tata, BSNL and financial entities such as the State Bank of 
India, Dena Bank, and Amar Ujala.

Sources: India, Ministry of Railways, Indian Railways Year Book 2008-09 (2008-09).  Available 
from  www.indianrailways.gov.in/railwayboard/uploads/directorate/stat_econ/pdf/Year_Book_
English2008-09.pdf; and RailTel Corporation of India.  Available from www.railtelindia.com.
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