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V.  Energy Infrastructure

A. INTRODUCTION

Energy has always been critical for economic growth and social
development.  As economies develop, energy consumption grows more or
less in parallel.  An adequate and affordable energy supply is needed to
meet the demands of industry, commerce and domestic users and to enable
the movement of people and goods.

Energy is also closely linked to poverty reduction because it is central
to practically all aspects of the core conditions of poverty – such as poor
health, lack of access to water, sanitation, and education.  Enhancing access
to energy services to reduce poverty and enable economic growth in a
sustainable manner is a major challenge that countries must address in
order to achieve the MDGs.1  However, energy development also has a
significant impact on the environment, locally and globally. The commercial
energy sector is one of the main sources of greenhouse gas emissions,
contributing to global warming. Traditional energy sources, such as biomass,
used by people who lack access to modern energy supplies, can have an
impact on local air quality due to the generally inefficient combustion process
and frequency of exposure.

For the Asian and Pacific region, which has the world’s highest
economic growth rate but is also home to the majority of the world’s poor,
energy infrastructure development presents a critical challenge. Countries
experiencing rapid economic and social development, such as China and India,
have an acute need to find stable and sustainable energy supplies. However, in
order to supply the energy that the region needs for future economic growth
and to reduce the large portion of its population without access to modern
energy supplies will require a substantial increase in the size and diversification
of energy infrastructure. Northern and Central Asia, endowed with rich reserves
of fossil fuels, will be important for the region’s energy, and hence energy
cooperation is proposed both within and outside the subregion.

To meet its development needs, the region uses a number of energy
sources. Those without access to modern energy supplies mostly use
biomass, while most electricity supplies are generated by fossil fuels.  The
use of renewable energy, such as solar, geothermal and wind, is rapidly
increasing but still accounts for only a small share of total energy supplies.
Nuclear power is also used by some countries.

V.  ENERGY INFRASTRUCTURE

Energy is critical for
economic growth,

social development
and poverty reduction

1 UN-Energy, The Energy Challenge for Achieving the Millennium Development Goals (New
York, United Nations, 2005) (http://esa.un.org/un-energy/, accessed December 2005).
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The primary focus of the present chapter will be to assess the
infrastructure requirements for commercial fossil fuels and the emerging
alternative energy market, both of which are likely to play a significant role in
determining the future energy policies. The priority that nations give to
achieving energy security, often considered an issue of national security,
sometimes prevents policymakers from seeing the benefits of cooperation
with neighbouring countries.  More effort to address energy issues jointly at
the regional and subregional levels could complement the endeavours of
national Governments and facilitate initiatives that address energy issues in a
more sustainable and systematic manner.

Energy infrastructure normally includes:

• The physical infrastructure required for the exploration, develop-
ment and production of energy;

• Transformation of energy, such as electric power generation and
oil refining;

• Transmission and distribution of energy, such as electric power
transmission lines and oil and gas pipelines;

• Storage of energy products.

The chapter will cover the role of most of these infrastructure types in
energy development. Section B discusses the status of energy supply and
demand and factors important to development of the energy sector, including
its impact on the environment and some key examples of energy cooperation.
Section C discusses energy projections that highlight general trends and
factors that may shape the region’s future energy investment needs. Section D
concludes with a way forward, an overview of future requirements and possible
options for the involvement of ESCAP in facilitating cooperation in energy.

B. CURRENT SITUATION

The Asian and Pacific region has experienced the world’s highest
economic growth rate in recent times, and the resulting income rise, together
with a growing population, has led to a surge in energy demand that is
expected to continue.

In 2002, per capita global energy consumption stood at 1.42 tons of oil
equivalent (toe), while average per capita energy consumption in the ESCAP
region was 0.87 toe (figure V.1).  The energy consumed by the region’s
developed countries amounted to 4 toe per person. By contrast, the develop-
ing countries of the region, which have 96 per cent of the region’s popula-
tion, averaged only 0.74 toe per capita.  Consumption in the developed
Pacific countries2 and North and Central Asia was well above the world
average. In the Pacific island developing countries, South Asia, South-East
Asia and East and North-East Asia, it was still well below the global average.

This low per capita consumption partially reflects the extent of the
Asian and Pacific population that lacks access to basic energy services.
Levels of access vary widely from a high of 100 per cent in Singapore to a
low of 5 per cent in Myanmar.3  Of the 2.4 billion people worldwide relying

2 These countries are Australia and New Zealand.
3 International Energy Agency, World Energy Outlook 2004 (Paris, IEA, 2004).

Per capita energy
consumption in the
region’s developed
countries is more than
four times that of its
developing countries,
which have 96 per
cent of the region’s
population
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on biomass for cooking and heating in 2002, 1.7 billion people are from
developing Asian countries.  Of these, 1.3 billion were in China and India.
Out of approximately 1.6 billion people globally who did not have access to
electricity in 2002, 63 per cent or 1.02 billion people were in Asia and the
Pacific (table V.1). Of these, 77 per cent lived in Bangladesh, India and
Indonesia.

Table V.1.  Population without access to electricity, 2002

Population without
electricity
(millions)

World 1 623

Asia and the Pacific 1 019
Afghanistan 22.5
Bangladesh 100.5   
Cambodia 11.3  
China 13.2  
Democratic People’s Republic of Korea 18  
India 582.6  
Indonesia 100.5  
Malaysia 0.7  
Mongolia 0.3  
Myanmar 46.4  
Nepal 17.9  
Pakistan 68.1  
Philippines 8.7
Singapore 0
Sri Lanka 6.5  
Thailand 5.5  
Viet Nam 16.3  
Other Asia 0.05  

Source: International Energy Agency, World Energy Outlook 2004 (Paris, IEA, 2004).

Figure V.1  Per capita energy consumption (2002)
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Source: Extrapolated from United Nations. Common Database, <http://unstats.un.org/unsd/cdb/cdb_help/cdb_quick_start.asp>,
accessed September/October 2005.
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Over the past 25 years, developing countries have extended electricity
supply to more than 1.3 billion people, 500 million in rural and 800 million in
urban areas, but large gaps in access remain, especially in rural areas of the
Asian and Pacific region. For example, in South and South-East Asia,
electrification levels range from 30 to 50 per cent for rural areas, compared
with a range of 68 to 90 per cent in urban areas.

Developing appropriate energy infrastructure to supply the vast majority
of the population living in rural areas is a particular challenge in Asia and the
Pacific, although many Governments now see the benefits of using renew-
able resources for rural services.

Commercial energy production in the Asian and Pacific region grew
over 6 per cent annually between 1980 and 2002, much higher than the
global average growth rate of about 1.6 per cent), even though production
slowed substantially between 1995 and 2002.  This growth was experienced
primarily in ESCAP developing member countries (table V.2). The region’s
energy consumption, up by almost 5 per cent per year in this period, also
grew much faster than the global average (table V.3), fuelling its substantial
economic growth and poverty reduction efforts.

Table V.2 Energy production and annual production growth rates

Energy consumption Annual growth rate
(Million tons of oil equivalent) (Percentage)

1980 1985 1990 1995 2000 2002 1980- 1980- 1995-
2002 1995 2002

South-East Asia 136.4 157.6 241.8 313.5 368.2 403.0 4.8 5.3 3.2
East and North-East Asia 515.2 699.7 856.8 1 048.2 890.9 1 096.5 3.3 4.5 0.6
North and Central Asia .. .. .. 1 149.6 1 206.6 1 302.5 .. .. 1.6
Pacific 84.9 126.3 166.3 206.4 251.8 274.3 5.2 5.7 3.6
South and South-West

Asia 182.1 285.1 397.7 490.2 564.9 567.0 5.1 6.4 1.8
ESCAP developing

countries 789.6 1 079.0 1 430.8 2 913.7 2 934.7 3 280.1 6.4 8.5 1.5
ESCAP developed

countries 129.1 189.7 231.8 294.3 347.7 363.2 4.6 5.3 2.7
ESCAP 918.7 1 268.7 1 662.6 3 207.9 3 282.4 3 643.2 6.2 8.1 1.6
World 6 661.6 7 029.6 8 140.0 8 613.0 9 150.3 9 510.2 1.6 1.6 1.3

Source: ESCAP staff estimates based on data from United Nations. Common Database, <http://unstats.un.org/unsd/cdb/
cdb_help/cdb_quick_start.asp>, accessed September/October 2005.

Note: (..) data is not available.

In 2002, almost 57 per cent of global commercial solid fuel production
occurred in the Asian and Pacific region, which also consumed 54 per cent
of global solid fuel.  The East and North-East Asian subregion accounted for
35 per cent of the global consumption, with South and South-West Asia
consuming around 10 per cent (see figures V.2 and V.3).

Gas production in the ESCAP region, predominantly from North, Cen-
tral and South-East Asia, reached 41 per cent of global production. However,
only 34 per cent of global gas consumption occurred in the ESCAP region,
which exported significant quantities of natural gas, primarily from North and
Central Asia.

Developing appropriate
energy infrastructure
to supply the vast
majority of the
population living in
rural areas is a
particular challenge
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Liquid fuels, such as oil, accounted for 31 per cent of total commercial
energy consumption in the ESCAP region, but only 28 per cent of that was
produced in the region, primarily the Islamic Republic of Iran and North and
Central Asia.  Electricity production and consumption in 2002 were both about
26 per cent of the global figure. Most electricity trading occurred between
neighbouring countries.  Transmission loss is one factor that has limited the
expansion of the electricity grid to rural areas even within countries (table V.4).

Table V.3 Energy consumption and annual consumption growth rates

Energy consumption Annual growth rate
(Million tons of oil equivalent) (Percentage)

1980 1985 1990 1995 2000 2002 1980- 1980- 1995-
2002 1995 2002

South-East Asia 75.2 88.6 150.4 203.1 256.0 288.4 6.0 6.4 4.5
East and North-East Asia 770.2 945.2 1 179.4 1 484.6 1 394.7 1 585.4 3.2 4.2 0.8
North and Central Asia .. .. .. 729.3 724.1 738.5 .. .. 0.2
Pacific 74.7 88.5 105.3 115.8 130.6 134.0 2.6 2.8 1.9
South and South-West

Asia 168.3 237.5 330.6 434.8 565.8 585.3 5.6 6.1 3.8
ESCAP developing

countries 705.2 940.5 1 268.2 2 408.3 2 473.6 2 725.3 6.1 8.0 1.6
ESCAP developed

countries 383.1 419.3 497.5 559.3 597.6 606.3 2.0 2.4 1.0
ESCAP 1 088.3 1 359.8 1 765.7 2 967.5 3 071.2 3 331.6 5.0 6.5 1.5
World 6 157.2 6 732.3 7 573.5 7 976.0 8 442.9 8 784.6 1.6 1.6 1.2

Source: ESCAP staff estimates based on data from United Nations. Common Database, <http://unstats.un.org/unsd/cdb/
cdb_help/cdb_quick_start.asp>, accessed September/October 2005.

Note: (..) data is not available.

Figure V.2  Production and consumption of energy types in the ESCAP region, 2002
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Table V.4 Share of global energy production and consumption in ESCAP region

Production Consumption
(Percentage of world total) (Percentage of world total)

Liquid Solid Electricity Gas Total Liquid Solid Electricity Gas Total

South-East Asia 4.3 3.8 1.7 5.6 4.2 4.8 2.0 1.7 3.3 3.3
East and North-East Asia 4.5 30.4 16.0 1.7 11.5 15.0 35.1 16.0 5.6 18.0
North and Central Asia 12.3 5.6 5.9 27.3 13.7 4.0 4.9 5.8 18.6 8.4
Pacific 1.1 7.8 0.6 1.6 2.9 1.4 2.3 0.6 1.2 1.5
South and South-West Asia 5.7 9.0 1.8 5.0 6.0 6.2 10.0 1.8 5.8 6.7
ESCAP region 27.8 56.7 26.0 41.1 38.3 31.4 54.3 25.9 34.4 37.9
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: ESCAP staff estimates based on data from United Nations, Common Database, <http://unstats.un.org/unsd/cdb/
cdb_help/cdb_quick_start.asp>, accessed September/October 2005.

Figure V.3 Energy production by subregion, 2002
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Source: ESCAP staff estimates based on United Nations, Common Database, <http://unstats.un.org/unsd/cdb/cdb_help/
cdb_quick_ start. asp>, accessed September/October 2005.
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In 2002 the region
depended on imported
fuels for only 36 per
cent of its needs...
but some subregions,
such as South-East
Asia, imported 70 per
cent of their energy

In 2002, the ESCAP region’s overall commercial energy consumption
equalled to 37.9 per cent of global energy consumption, while commercial
energy production accounted for only 38.3 per cent of global production.

In 2002, the region depended on imported fuels for only 36 per cent of
its energy needs lower than the global average of 42 per cent, but some
subregions, such as South-East Asia, imported 70 per cent of their energy
(figure V.4).

Import-dependent countries are vulnerable to rising oil prices that may
result from natural disasters and political instability and adversely affect national
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Diversifying energy
options through

intraregional
cooperation and

utilizing local and
regional resources will
be extremely important

in determining future
energy infrastructure

requirements

economic development.  Furthermore, population growth and development
targets create pressure on indigenous energy resources, increase import
dependency, threaten energy security and require huge investments in energy
infrastructure.  Diversifying energy options through intraregional cooperation
and utilizing local and regional resources, including renewable resources, will be
extremely important in determining future energy infrastructure requirements.

The difference in import dependency is one of many disparities between
countries of the region. As a result of uneven distribution of energy reserves,
some Asian and Pacific countries or subregions are net exporters, while others
are net importers.  At the end of 2004, half the world’s global coal reserves
were located in the Asian and Pacific region, but the largest reserves are limited
to a few countries.  The Russian Federation, for example, is estimated to have
enough coal to last over 500 years on the basis of its current production
capacity (table V.5). The Central and South Asian subregions have substantial
reserves of natural gas and oil which will be important for future energy
resource trade and will require substantial investment in infrastructure.

In contrast to its fossil fuel resources, the Asian and Pacific region is
endowed with abundant renewable energy resources, such as wind energy,
biomass, geothermal, hydropower, solar energy and others.  However, huge
renewable energy resources remain untapped despite the surge in energy
demand over the past few decades.4  The Governments of Asian and Pacific

Figure V.4  Import dependencya

Source: ESCAP staff estimates based on United Nations, Common Database, <http://unstats.un.org/unsd/cdb/cdb_help/
cdb_quick_ start.asp>, accessed September/October 2005.

Notes:
a Import dependency is calculated from the total subregional imports divided by the total subregional consumption. Variations

between countries within the subregion are not reflected, nor is the origin of the imported fuel.
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4 ESCAP, Energy Services for Sustainable Development in Rural Areas in Asia and the
Pacific:  Policy and Practice, Energy Resources Development Series No. 40 (United Nations
publication, Sales No. E.05.II.F.25).
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countries are increasingly opting to build sustainable energy systems which
take advantage of the locally available and environmentally benign renewable
energy resources. Moreover renewable energy could play a vital role in
reducing dependence on imported energy and widening access to energy
services in rural and remote areas, harnessing the huge potential for meeting
developmental goals of poverty alleviation, gender equity and access to
services set by the Johannesburg Plan of Implementation (table V.6).5

5 Report of the World Summit on Sustainable Development, Johannesburg, South Africa, 26
August-4 September 2002 (United Nations publication, Sales No. E.03.II.A.1 and corrigendum),
chap. I, resolution 2, annex.

Table V.5. Fossil fuel reserves at the end of 2004a

Natural gas Oil Coal

Amount Share Amount Share Amount Share
(Trillions  of world R/P (Billions of world R/P (Million  of world R/P
of cubic  total ratio of  total ratio tons)  total ratio
metres) (percentage) barrels) (percentage) (percentage)

Australia 2.46 1.4 69.9 4.0 0.3 20.4 78 500 8.6 215
Azerbaijan 1.37 0.8 * 7.0 0.6 60.2
Bangladesh 0.44 0.2 33.0
Brunei 0.34 0.2 28.3 1.1 0.1 13.6

Darussalam
China 2.23 1.2 54.7 17.1 1.4 13.4 114 500 12.6 59
Democratic

People’s
Republic of
Korea 600 0.1 21

India 0.92 0.5 31.3 5.6 0.5 18.6 92 445 10.2 229
Indonesia 2.56 1.4 34.9 4.7 0.4 11.5 4 968 0.5 38
Iran, (Islamic

Republic of) 27.50 15.3 * 132.5 11.1 88.7
Japan 359 < 268
Kazakhstan 3.00 1.7 * 39.6 3.3 83.6 31 279 3.4 360
Malaysia 2.46 1.4 45.7 4.3 0.4 12.9
Myanmar 0.53 0.3 71.0
New Zealand 571 0.1 115
Pakistan 0.80 0.4 34.4 3 050 0.3 **
Papua New

Guinea 0.43 0.2 *
Republic of

Korea 80 < 25
Russian

Federation 48.00 26.7 81.5 72.3 6.1 21.3 157 010 17.3 **
Thailand 0.43 0.2 21.1 0.5 < 6.3 1 354 0.1 67
Turkey 4 186 0.5 87
Turkmenistan 2.90 1.6 53.1 0.5 < 7.4
Uzbekistan 1.86 1.0 33.3 0.6 < 10.6
Viet Nam 0.24 0.1 56.5 3.0 0.2 19.0 150 < 6
Other Asia

Pacific 0.38 0.2 38.4 0.9 0.1 13.2 312 < 34

Source: BP, BP Statistical Review of World Energy 2005, <www.bp.com/statisticalreview>, accessed December 2005.
Notes:
a Reserves/production (R/P) ratio is the quantity of reserves remaining at the end of the year divided by the production in that year, the

result being the length of time that those remaining reserves would last if production were to continue at that level.
* Over 100 years for gas and oil.
** Over 500 years for coal.
< Less than 0.05 per cent
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Energy use results in many environmental pressures locally, regionally
and globally.  Some of the local, regional and global effects of the region’s
energy use are as follows:

• Air pollution in the region is serious, particularly in urban areas.
Emissions of sulphur dioxide and particulates are severe in
China, India and several East Asian and South-East Asian
countries.  Similarly, the concentrations of suspended particulate
matter and lead in most large Asian cities are rated from moder-
ate to heavy;

• Soil acidification as a result of increasing sulphur dioxide emis-
sions is becoming an issue in the region;

• The energy sector is one of the most significant sources of
greenhouse gases.  Heavy reliance on fossil fuels has caused the
share of developing Asian countries in global emissions of carbon
dioxide to increase from 19 per cent in 1990 to 25 per cent in
2001 and it is expected to reach 32 per cent in 2025.

Table V.6. Rural electricity access rates for 2002 and renewable energy
targets for selected countries

Targets

Country Access to electricity of Share of renewable
rural population  energy Target year

(percentage) (percentage)

Bangladesh 100 5 2010
10 2020

Cambodia 70 90 2030

China 100 10 per cent of electricity
power capacity 2010

5 per cent of primary energy 2010
15 per cent of primary energy 2020

India 100 10 per cent of added electric
power capacity 2003-2012

Lao People’s Democratic Republic 70 100 2010
90 100 2020

Nepal 22 91 2007
65 93 2017
95 95 2027

Pakistan 100 2007
 10 2015

Philippines 100 ~40 2013
100 per cent increase in

renewable energy power capacity

Thailand 100 2006
 8 per cent of total primary energy 2011

Viet Nam 90  households electrified 2 2010
100  households electrified 3 2020

Source: ESCAP, Energy Services for Development in Rural Areas in Asia and the Pacific:  Policy and Practice, Energy
Resources Development Series No. 40 (United Nations publication, Sales No. E.05.II.F.25).

Energy use results in
many environmental

pressures locally,
regionally and globally
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• Indoor air pollution resulting from the utilization of biomass in
cooking has caused health problems in rural areas.  In India, for
example, indoor air pollution claims 500,000 deaths annually,
mainly women and children under five years of age.6

Many Governments are now implementing aggressive energy conser-
vation strategies to help curb the rising energy demand, recognizing that
effective demand management can reduce investment costs and environmen-
tal impacts substantially.  Analysis of energy intensity, which measures the
amount of energy used to produce $1,000 worth of economic output, shows
that between 2000 and 2002, North, Central, South and South-West Asia
along with the Pacific are the only subregions to have improved energy
efficiency (see table V.5). In contrast, South-East Asia and East and North-
East Asia are consuming more energy to produce the same amount of GDP.

Effective demand
management can
reduce investment
costs and
environmental impacts
substantially

6 ESCAP, Energy Services for Sustainable Development in Rural Areas in Asia and the
Pacific:  Policy and Practice, Energy Resources Development Series No. 40 (United Nations
publication, Sales No. E.05.II.F.25).

Figure V.5  Energy intensity

Source: ESCAP staff estimates based on United Nations, Common Database, <http://unstats.un.org/unsd/cdb/cdb_help/
cdb_quick_ start.asp>, accessed September/October 2005.

Notes: Energy intensity toe/thousands of 1990 United States dollars.
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These inefficiencies offer opportunities for substantial savings. Amid
rising oil prices, it is especially prudent, for oil import-dependent countries to
adopt eco-efficient practices and alternative energy sources to support more
cost-effective and environmentally sustainable development.

Reducing or eliminating fuel subsidies so that the cost of energy is
transferred to consumers is a key tool to encourage energy conservation.
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Until recently, Indonesia and Malaysia heavily subsidized fuel but, prompted
by rising oil prices, have adjusted their energy policies and fuel subsidies.7
However, the prices, subsidization and taxation of energy vary widely across
the region. For example, Malaysia spent 12 per cent of its total State
revenue on subsidizing fuel in 2004, setting the price of diesel at 18 cents
per litre.  By contrast, the Republic of Korea obtained 33 per cent of its
State revenue from fuel taxes included in a diesel price of 95 cents per
litre.8

1.  ENERGY COOPERATION

Continued dynamic development in Asia and the Pacific will need access
to energy supplies on a sustainable basis but, while some countries are
endowed with abundant resources, including coal, oil, natural gas and hydro-
energy, others are resource-deficient and dependent on imports. Such dispari-
ties, however, highlight the benefits of energy cooperation.  Initiatives under
discussion or already taken by the Association of Southeast Asian Nations
(ASEAN), ASEAN+3, Asia Pacific Economic Cooperation (APEC) and the
Asian Cooperation Dialogue illustrate a trend towards cooperation. Several
bilateral and national initiatives also provide or seek alternative supply sources.

Since 2001, ESCAP has been facilitating the establishment of an
intergovernmental collaborative mechanism for energy cooperation in North-
East Asia, where Governments have agreed to work towards “improved energy
security in North-East Asia through energy cooperation in a sustainable manner”
by 2020.9  The plans aim to (a) increase the supply of energy in the North-East
Asian subregion, lessening dependence on energy imports; (b) optimize
efficiency in the supply and use of energy; and (c) minimize the environmental
impact of energy production and consumption through an improved energy mix
and greater energy efficiency. The collaborative mechanism on energy coopera-
tion in North-East Asia was established in November 2005 and includes a
Working Group on Energy Planning and Policy that aims to identify and share
information and data. It also aims to carry out a study by the end of 2007 to
identify the potential for energy trading and the challenges involved.

An ESCAP study prepared in 1987 identified a significant potential for
transboundary power development and exchange in South and South-East
Asia.10  ASEAN followed up by developing joint programmes and coordinat-
ing activities through the ASEAN Plan of Action for Energy Cooperation,
1999-200411 which is reviewed and revised every five years and oversees
the ASEAN Power Grid and Trans-ASEAN Gas Pipeline.

Energy trading in Asia and the Pacific is limited, consisting mostly of
trade in liquefied natural gas (LNG), with some small-scale gas trading
through pipelines in South-East Asia and West and Central Asia. Natural gas

Since 2001, ESCAP
has been facilitating
the establishment of

an intergovernmental
collaborative

mechanism for energy
cooperation in North-

East Asia

Natural gas pipelines
that cross borders

help to enhance
energy security by
sharing risks and

rewards in their
development and use

7 Gerhard P. Metschies, International Fuel Prices 2005 (Kelkheim, Germany, Metschies
Consult, 2005) (available online at www.international-fuel-prices.com or www.gtz.de/fuelprices,
accessed December 2005).

8 Ibid.
9 Ulaanbaatar Statement of Senior Officials on Energy Cooperation in North-East Asia,

adopted on 17 November 2005.
10 UNDP/ESCAP, Trans-country Power Exchange and Development (ST/ESCAP/474), May

1987.
11 Adopted on 3 July 1999 at the Seventeenth Meeting of ASEAN Ministers of Energy, held

in Bangkok (see www.aseansec.org).
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pipelines that cross borders help to enhance energy security by sharing risks
and rewards in their development and use, but opportunities also exist in
most subregions for electric power generation, sharing or trade using natural
gas or hydropower.

In the late 1990s, the Asia-Pacific Economic Cooperation (APEC)
forum proposed an Asian gas grid through the Partnership for Equitable
Growth (PEG), a non-profit organization working with the private sector.  The
aim of the gas grid is to link gas networks and underdeveloped gas
resources in Indonesia, Malaysia, Thailand and possibly Viet Nam and feed
gas to major demand centres, such as China.  ESCAP is supporting the
project to encourage public-private partnerships in the region and develop a
link with the North-East Asia energy cooperation initiative.

In 2000, the Economic Cooperation Organization (ECO)12 adopted
the Plan of Action for Energy/Petroleum Cooperation in the ECO Region
(2001-2005),13 which provides for trading power, boosting efficiency and
conservation, and cooperating in the refining of petroleum.  Several ECO
member States have proven world-class oil and gas reserves and new
developments in this field, especially related to offshore hydrocarbon depos-
its, are increasing the subregion’s role in world oil and gas markets.  The
subregion also has considerable hydropower resources and other fossil fuels,
but the distribution of these resources and the related production capacities
is uneven among member States. While some are net energy importers,
others import energy from the world market. However, all member States are
very much concerned with modernizing their energy sector, improving
efficiency and related environmental issues creating many opportunities for
cooperation.

In the Pacific, the South Pacific Applied Geoscience Commission
(SOPAC) has drawn up a regional energy policy14 in consultation with
national policymakers.  Although issues in the Pacific may be different from
those in Asia, energy security is still a major concern, and addressing
it would require having efficient oil transport and storage facilities as well
as demand-side management and increasing the utilization of renewable
energy.

Cooperation between developing countries and between developed and
developing countries is gaining ground, helped by the significant progress
some countries have made developing and adapting renewable energy
technologies, such as mini- and micro-hydropower, biogas, bio-fuel, solar and
wind energy technologies. Moreover, these countries are offering to share
their experience with others.  The private sector is also showing a greater
interest in partnering with governments and local communities to develop and
operate renewable energy power plants and bio-fuel, such as ethanol and
bio-diesel. However, the Asian and Pacific region will need substantial
investments, a common vision and regional and subregional energy coopera-
tion to sustain its economic growth and meet the basic energy needs of its
people.

12 The members of ECO are Afghanistan, Azerbaijan, Islamic Republic of Iran, Kazakhstan,
Kyrgyzstan, Pakistan, Tajikistan, Turkey, Turkmenistan and Uzbekistan.

13 Adopted at the First Ministerial Meeting on Energy/Petroleum, held in Islamabad on
8 November 2000 (see www.ecosecretariat.org).

14 For information about the Pacific Islands Energy Policy and Strategic Action Plan
(PIEPSAP), see www.sopac.org.

Addressing energy
security in the Pacific
would require having
efficient oil transport
and storage facilities
as well as demand-
side management and
increasing the
utilization of renewable
energy
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The region’s energy
demand is estimated

to reach 7 billion tons
of oil equivalent (toe)

by 2030, more than 42
per cent of the total
world annual energy

demand of 16.5
billion toe

C. FUTURE INFRASTRUCTURE
DEVELOPMENT NEEDS

Forecasts of energy demand can vary depending on different develop-
ment paradigms.  The International Energy Agency (IEA) estimates that the
Asian and Pacific region’s energy demand will reach 7 billion toe by 2030,
more than 42 per cent of the total world energy demand of 16.5 billion toe
per year on the basis of current development approaches (table V.7).  Other
projections applying alternative development paradigms produce different
conclusions discussed later.

15 International Energy Agency, World Energy Outlook 2004 (Paris, IEA, 2004).
16 Ibid.

Table V.7.  Total primary energy supply projection, 2030

(Million tons of oil equivalent)

Asia and World World alternative
the Pacific projectiona

Coal 2 333 3 601 2 744
Oil 2 100 5 766 4 995
Gas 1 294 4 130 3 701
Nuclear 343 764 868
Hydro 134 365 367
Biomass and waste 732 1 605 1 648
Other renewables 91 256 330
TOTAL 7 027 16 487 14 654

Source: International Energy Agency, World Energy Outlook 2004 (Paris, IEA, 2004).

Notes:
a The alternative projection incorporates the effect of environmental policies considered in OECD countries during 2002 but

not implemented at the time.

Approximately one third of the energy demand in Asia and the Pacific
is estimated to be met by coal, which will account for almost 65 per cent of
global coal use by 2030.  Almost half the energy demand in the Asian and
Pacific region, or almost 3,400 Mtoe, is expected to be met in 2030 by oil
and gas, the world’s primary global energy sources, meeting 60 per cent of
total annual energy demand.

Nuclear power is important for some countries in the region and its
use is projected to grow from about 170 Mtoe in 2002 to over 340 Mtoe in
2030.15  Biomass is widely used in the region, particularly in areas without
access to modern energy sources, and a slight increase in its use is forecast
by 2030,16  but this will depend on how far Governments increase access to
modern energy services. The use of hydropower and other modern renew-
able energy sources, such as wind, solar and geothermal energy, is increas-
ing but is expected to supply only 3 per cent of the region’s annual energy
demand in 2030.
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On these energy demand projections, the IEA estimates that total
global investment in energy infrastructure will reach approximately $16.5
trillion between 2001 and 2030, of which the Asian and Pacific region will
require over $6.5 trillion (table V.8). Developing Asian and Pacific countries
(excluding the Republic of Korea) would require an estimated $5.5 trillion
during the next 30 years or $185 billion annually until 2030 (see table V.9)

Although projected demand for coal is substantial, the level of invest-
ment required should be lower than for other fuels, consisting mainly of
spending on mining and transportation. More than half of the investment in
the oil and gas sectors will be for exploration and development, but oil,
refining will also require substantial investment, estimated at around $160
billion between 2001 and 2030, or more than $5.3 billion per year, to meet
strong regional demand for refined products and energy security.17

17 Organisation for Economic Co-operation and Development/International Energy Agency,
World Energy Investment Outlook 2003 (Paris, OECD/IEA, 2003) (available online at
www.iea.org).

18 Ibid.

Total global
investment in energy
infrastructure will
reach approximately
$16.5 trillion between
2001 and 2030, of
which the developing
Asian and Pacific
region will require
over $5.5 trillion

Table V.8.  Energy investment projections, 2001-2030

(Billions of year 2000 United States dollars)

Universal Alternative
Asia-Pacifica Worlda electricity world

access (world) scenariob

Coal 197 398   
Electricity 4681 9 841
Oil 766 3 096
Gas 919 3 145
Total 6 563 16 481 17 146 14 338c

Average annual investment 218 549 572 478

Source: Organisation for Economic Co-operation and Development/International Energy Agency, World Energy Investment
Outlook 2003 (Paris, OECD/IEA, 2003), and World Energy Outlook 2004 (Paris, OECD/IEA, 2004).

Notes:
a Figures in this column are from the reference scenario, which is based on a consistent set of assumptions about

macroeconomic conditions, population growth, energy  prices, government policies and technology and only takes into
account government policies that had been implemented by mid-2002.

b Alternative world scenario projections incorporate the effect of environmental policies considered in OECD countries during
2002 but not implemented at the time.

c Estimated on the basis of a 13 per cent decrease to supply-side investment.

The IEA also estimates global investment of around $65 billion for oil
pipelines in this period, with a large share of it required for North, North-East
and Central Asia.  A number of oil pipelines extending from the Russian
Federation, Azerbaijan and Kazakhstan, to China, South Asia and other
areas of the North and Central Asian subregion are already in various stages
of planning or construction and are due to be completed by 2007.18  The
expected cost of these projects alone is over $14 billion, but more are being
planned in view of the large reserves of fossil fuels in North and Central
Asia and the Islamic Republic of Iran (table V.5).  For example, another
pipeline has been proposed from the Islamic Republic of Iran through
Pakistan to India.
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Table V.9.  Energy investment projections for several Asian and Pacific countries and
country groupings based on current trends, 2001-2030

(Billions of year 2000 United States dollars)

Russian Other Developing
OECD  Federation  South and Asia- countries

World Pacifica and transition China India East Asiac Pacificd of Asia-
economiesb Pacifice

Coal 398 36 13 123 25  197f 161
Electricity 9 841 809 377 1 913 665 917 4 681g 3 872
Oil 3 096 44 440 119 32 131 766h 722
Gas 3 145 111 440 98 44 226 919i 808
Total 16 481 1 000 1 270 2 253 766 1 274 6 563 5 563

Source: Organization for Economic Co-operation and Development/International Energy Agency, World Energy Investment
Outlook (Paris, OECD/IEA, 2003).

Notes:
a OECD Pacific comprises Australia, Japan, New Zealand and the Republic of Korea.
b Russian Federation and transition economies comprises Azerbaijan, Kazakhstan, the Russian Federation, Turkmenistan and

Uzbekistan.
c Other South and East Asia comprises Afghanistan, Bangladesh, Bhutan, Brunei Darussalam, the Democratic People’s

Republic of Korea, Fiji, French Polynesia, Indonesia, Kiribati, Malaysia, Maldives, Myanmar, Nepal, New Caledonia,
Pakistan, Papua New Guinea, Philippines, Samoa, Singapore, Solomon Islands, Sri Lanka, Thailand, Vanuatu, Viet Nam
and Taiwan Province of China.

d Asia-Pacific is the sum of OECD Pacific, Russian Federation and transition economies, China, India and other South and
East Asia but excludes the Islamic Republic of Iran and certain central Asian economies in transition as detailed in notes f
through i.

e Excluding the Republic of Korea.
f Coal includes the Russian Federation but excludes Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Turkmenistan,

Uzbekistan and Tajikistan.
g Electricity includes the Russian Federation but excludes Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan,

Turkmenistan, Uzbekistan and Tajikistan.
h Oil includes Azerbaijan, Kazakhstan, the Russian Federation, Turkmenistan and Uzbekistan but excludes Armenia, Georgia,

Kyrgyzstan and Tajikistan.
i Gas includes Azerbaijan, Kazakhstan, the Russian Federation, Turkmenistan and Uzbekistan but excludes Armenia,

Georgia, Kyrgyzstan and Tajikistan.

The gas sector similarly will require investment mainly in exploration
and development, but in the Asian and Pacific region transmission and
distribution will require almost $360 billion.

Many Asian and Pacific countries will need to channel a large portion
of their investment into expanding electricity generating capacity, transmission
and distribution networks.  The Northern and Central Asian subregions,
particularly China and the Russian Federation, are likely to account for the
bulk of infrastructure development, with over 50 per cent, or $3.5 trillion,
required from 2001 to 2030.  China alone is estimated to need some 800
gigawatts of capacity by 2030, simply to maintain its current growth rate.
Much of this energy will come not only from coal and hydropower but also
from natural gas and nuclear power, the use of which is expanding.  The
Government of China announced that it would expand the use of renewable
energy sources to 15 per cent by 2020.19  India is estimated to require over

Many Asian and
Pacific countries will

need to channel a
large portion of their

investment into
expanding electricity
generating capacity

and transmission and
distribution

networks

19 ESCAP, Meeting the Challenges in an Era of Globalization by Strengthening Regional
Development Cooperation (United Nations publication, Sales No. E.04.II.F.24, 2004).



90

Enhancing Regional Cooperation in Infrastructure Development including that Related to Disaster Management

$760 million, or almost 12 per cent of total infrastructure investment in the
Asian and Pacific region, mostly for the electricity sector.  Other South and
South-East Asian countries will account for about 20 per cent of Asian and
Pacific investments, or $1.27 trillion, again primarily for electricity.

However, the projected investments are based on current development
trends and, as such, would still leave 1.4 billion people worldwide without
access to electricity in 2030.  The cost of providing universal access would
require approximately $665 billion, nearly 80 per cent of it for Africa and
South Asia.  South-East Asia also requires substantial investment as less
than 10 per cent of the population of some countries in this subregion have
access to electricity.

Some countries have set ambitious targets for expanding energy
access in rural areas using renewable energy.  In some instances, this is
more cost-effective than extending the electricity grid.  The traditional ap-
proach to electrifying rural areas has been to extend the electricity grid
system or to have local grids connected to diesel power plants, but these
options often prove to be inefficient and expensive. Fortunately, as the
technology of some new renewable energy sources matures, its cost comes
down, and energy distribution using locally available resources are rapidly
becoming a good alternative option for rural energy supplies.

Alternative estimates by IEA take account of environmental policies
under discussion but not yet implemented in OECD countries in 2002. The
policies included curbs on carbon dioxide emissions, increased use of
renewable energy, increased energy efficiency and reduction of local air
pollution and energy import dependence.  Total global investments in the
energy sector between 2001 and 2030 in this scenario are estimated to cost
over $2 trillion (or 13 per cent) less than investments under the traditional
development scenario, due primarily to savings in the electricity sector. This
would equate to annual savings of about $71 billion between 2001 and 2030.
Higher capital investment costs required for renewable energy infrastructure
would be offset by reduced energy demand and savings in transmission and
distribution network costs. The IEA estimates that much of the savings would
be transferred to consumers.20  Other projections based on different develop-
ment paradigms project even greater savings.  Alternative development
paradigms could be more economical, socially beneficial and environmentally
sustainable.

The UNDP 2000 World Energy Assessment21 projects that the total
required investment in energy in 1990-2020 will be $15.7 trillion under a
high-growth scenario that assumes abundant fossil fuel resources, $12.4
trillion under a medium-growth scenario based on current practice or $9.4
trillion under a more ecologically focused growth strategy that incorporates
more  energy efficiency and renewable energy policies (table V.10).  The
ecologically driven strategy equates to spending around $100 billion per year
in 1990 dollars less than the medium-growth approach and over $200 billion
per year less than the high-growth approach. Primary energy consumption is
substantially lower in the ecologically driven scenario, while gross world
product is comparable to the middle growth rate.

Substantial savings
can be made by
following an
ecologically driven
development approach

20 International Energy Agency, World Energy Outlook 2004 (Paris, IEA, 2004).
21 UNDP, United Nations Department of Economic and Social Affairs and World Energy

Council, World Energy Assessment: Energy and the Challenge of Sustainability (United Nations
publication, Sales No. 00.III.B.5) (available online at www.undp.org/energyandenvironment).

Alternative
development
paradigms could be
more economical,
socially beneficial and
environmentally
sustainable

Projected investments
are based on current
development trends
and, as such, would
still leave 1.4 billion
people worldwide
without access to
electricity in 2030
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Despite the differences between these scenarios, it is clear that energy
demand and the cost of supplying it will be substantial in coming decades.
The challenges faced in meeting demand will include securing finance and
ensuring legal and institutional structures are conducive to energy develop-
ment and good governance characterized by a stable, enforceable and
transparent legal and regulatory framework.  Governments will have an
important role to play in creating and maintaining an enabling environment
for investment.

Traditional financing approaches, such as using domestic savings or
official development assistance (ODA), will clearly be insufficient to meet the
energy sector’s investment needs. Some developing countries in the region
have relatively good domestic savings, but mobilizing these resources for
infrastructure development will be a considerable challenge.  The Russian
Federation would need to invest 5.4 per cent of its GDP in energy infrastruc-
ture but had a reasonably high domestic savings rate of 37 per cent.  India,
alternatively, needs to invest 2.2 per cent of its GDP in energy infrastructure
but had a domestic savings rate of about 20 per cent.22  Much of the
investment will have to come from other financing mechanisms.

Traditional financial
approaches will clearly
be insufficient to meet

the energy sector’s
investment needs

Table V.10.  Projections of energy demand and various indicators based
on different development scenarios

Indicator Year High growth Middle Ecologically
growth driven

Global energy investment 1990-2020 15.7 12.4 9.4
(trillion 1990 dollars) 2020-2050 24.7 22.3 14.1

Primary energy consumption 1990 379 379 379
(exajoules) 2050 1 041 837 601

2100 1 859 1 464 880

Primary energy intensity 1990 19 19 19
(megajoules per 1990 dollar of 2050 10.4 11.2 8
gross world product) 2100 6.1 7.3 4

Gross world product 1990 20 20 20
(trillion 1990 dollars) 2050 100 75 75

2100 300 200 220

Net carbon dioxide emissions 1990 6 6 6
(gigatons of carbon) 2050 9 - 15 10 5

2100 6 - 20 11 2

Carbon intensity (grams of 1990 280 280 280
carbon per 1990 dollar of 2050 90 - 140 130 70
gross world product) 2100 20 - 60 60 10

Sulphur dioxide emissions 1990 58.6 58.6 58.6
(millions of tons of sulphur) 2050 44.8 - 64.2 54.9 22.1

2100 9.3 - 55.4 58.3 7.1

Source: UNDP, United Nations Department of Economic and Social Affairs and World Energy Council, World Energy
Assessment: Energy and the Challenge of Sustainability (United Nations publication, Sales No. 00.III.B.5) (available online at
www.undp.org/energyandenvironment).

22 The Partnership for Equitable Growth (www.apecpeg.org, accessed January 2006).
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ODA has contributed an average of $5.4 billion per year to the energy
sector in developing countries worldwide,23  much of it allocated to Asia,24

but will obviously be grossly insufficient when set against the $185 billion
required each year until 2030 by the developing countries of the region.

A key issue therefore will be how to mobilize investment for energy
infrastructure from the private sector, foreign direct investment, cooperation
between countries and alternative approaches to infrastructure development
and planning. Clear energy policies, good governance and a strong regula-
tory and institutional structure are among the basic needs to attract invest-
ment for infrastructure development.

Regional cooperation can be particularly beneficial in providing assist-
ance for Governments to develop their energy infrastructure, to strengthen
energy security by diversifying energy options, to build effective energy
policies and institutions and to reduce costs. Such cooperation, however,
requires the expertise and resources of international organizations and finan-
cial institutions to identify and implement mutually beneficial activities.

A different kind of regional cooperation is taking place around renew-
able energy technology and it involves the sharing of knowledge, best
practices and research and development. National targets are increasingly
becoming an important element of renewable energy strategies in Asia and
the Pacific. However, renewable energy development is hampered by the
lack of legal frameworks for independent power producers, restrictions on
sites and construction, unfavourable transmission access, unclear utility inter-
connection requirements and excessive liability insurance requirements.  It is
also constrained by lack of access to credit, uncertainty over the perform-
ance and risk of such technologies and lack of technical and commercial
skills and information.

D. THE WAY FORWARD

To ensure continued dynamic economic growth of the Asian and
Pacific region, reliable and affordable supplies of energy is critical. As
discussed earlier in the chapter, the region is a net importer of commercial
energy, the dependency on which is expected to be of the order of up to 97
even to the year 2030. With the rising price of oil and other energy products,
the region is facing ever increasing threats to energy security and reaching
out to other parts of the world to meet its growing energy need.

Fossil fuels will remain the region’s major energy source for the
foreseeable future, thus ensuring that environmental pressure on the sector
will continue to increase.  Close policy attention will be required in order to
ensure eco-efficiency and environmental sustainability.  This calls for diversi-
fying fuel options to move away from heavy dependence on high carbon
energy sources, such as coal, to cleaner natural gas and accelerated efforts
to increase the share of renewable energy. It also requires demand side
management to improve energy efficiency among consumers.

Despite the increasing
role of the private
sector...the
responsibility for
developing energy
infrastructure lies
primarily with
Governments

23 Julio Lumbreras, “Official development assistance for energy activities: a perspective
from the NGOs”, a presentation made at the Conference on Investment for Sustainability,
organized by the Sustainable Energy Society of Southern Africa (SESSA), Madrid, 19-20 May
2005.

24 Intergovernmental Panel on Climate Change, Methodological and Technological Issues in
Technology Transfer (Geneva, Intergovernmental Panel on Climate Change, 2000) (www.grida.no/
climate/ipcc/tectran/, accessed December 2005).

Clear energy policies,
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attract investment for
infrastructure
development
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1.  ENERGY COOPERATION AND THE ROLE OF ESCAP

On the other hand, the region is endowed with significant amount of
both commercial and renewable energy resources. This situation provides an
excellent opportunity for transboundary energy cooperation for optimum utili-
zation of these as yet untapped resources by developing, sharing and trading
them for the mutual benefit of the countries concerned. Indications to that
direction are very positive as evidenced by initiatives taken by or being
promoted in some of the subregions of the Asian and Pacific region.
Moreover, with the open economic policy, the private sector is also showing
increasing interest in partnerships with Governments.

With increased sharing of research and development, knowledge and
best practices, North-South and South-South cooperation on renewable en-
ergy technology is gaining ground within the region. Moreover, the private
sector is showing a greater interest in partnership with governments and
local communities in developing and operating renewable-energy-based
power plants and biofuel, such as ethanol and biodiesel.

It may be too ambitious to forecast a specific structure for the regional
electricity market but all options should remain open in order to facilitate
progress towards a more active and mutually beneficial mechanism for
energy cooperation. Many hurdles need to be cleared but this is not
impossible if countries work together. In recent years, ESCAP has facilitated
cooperation in North-East Asia, which led to the establishment of a Working
Group on Energy Planning and Policy under an Intergovernmental Collabora-
tive Mechanism.

As natural gas has a lesser environmental impact than other fossil
fuels, such as coal, it is a preferred option for helping to reduce greenhouse
gas emissions. Natural gas pipelines offer benefits in terms of sharing risks,
increasing security and improving transport efficiency. ESCAP is supporting
public-private partnerships, such as the APEC-PEG project to build an Asian
gas grid, and aims to develop a link with the North-East Asia energy
cooperation initiative.

Opportunities also exist for electric power generation, using natural gas
or hydropower and sharing or trading electricity in most subregions. Produc-
ing electricity locally and sharing or trading electricity, rather than exporting
natural resources directly, go hand in hand with the key poverty alleviation
strategy of increasing employment in the energy sector of the exporting
countries.

In the light of the above, there is a need for an impetus towards a
greater initiative for an integrated trans-Asian energy system. As noted
earlier, some subregions and/or their members have already taken steps
towards or are already talking about natural gas pipelines and electric power
system networks.  The regional initiative can support and build on these
initiatives and promote linkages and synergies towards greater energy system
integration – for example through the Asian Gas Grid and Asian Power
System Network. Opportunities and also abundant for cooperation in alterna-
tive energy, including renewable energy, development. It may not happen over-
night, but certainly such a system can bring together greater coordination and
sustainable energy security eventually. To have an in-depth analysis of the
feasibility of such an initiative, a regional energy strategy study group
comprising selected national, regional and subregional institutions/organiza-
tions, ESCAP and interested financing institutions, may be formed to explore

There is a need for an
impetus towards a

greater initiative for an
integrated trans-Asian

energy system
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the potential for energy cooperation and propose a mechanism for such
collaboration. The terms of reference of group could initially include carrying
out a series of studies including, assessment of energy supply options, energy
market survey, energy trade potential and possibilities for public-private
strategic partnership, followed by policy dialogues for identifying next steps,
including the framework for a cooperation or collaborative mechanism.

2.  CHALLENGES

Securing the political and financial commitment of participating coun-
tries will be one of the main challenges to realizing the potential for
subregional energy cooperation. A common vision and strategic plan will be
extremely important in achieving this, and extensive multilateral and bilateral
negotiations will be necessary in order to clearly identify and share the
responsibilities, risks and rewards among stakeholders. Countries will need a
clear understanding of the type and degree of cooperation, keeping in mind
that such cooperation will only complement national projects.

Raising the substantial investment required for the region’s energy
sector will require the expertise, resources and cooperation of international
organizations and financial institutions.

In recent years, a number of initiatives have been launched or
discussed to promote energy cooperation through multilateral dialogue and to
secure alternative sources of energy or markets, but there is still consider-
able scope to exploit synergies and linkages among these initiatives. ECO is
interested in developing contacts and cooperation in energy with other
subregional organizations in the ESCAP region. At the tenth Consultative
Meeting of the Executive Heads of Subregional Organizations and ESCAP,
held in September 2005, ESCAP and ECO were designated as the promot-
ers of further subregional energy cooperation.

A major challenge for Asia and the Pacific lies in developing a rural
energy infrastructure to serve those who live in rural areas, who constitute
the vast majority of the population, many without access to electricity. As the
technology of some new renewable energy sources matures and its cost
comes down, energy systems based on locally available resources are
rapidly becoming a good alternative for rural energy supplies.

3.  POSSIBLE ROLE OF ESCAP

As a neutral body, ESCAP has a comparative advantage in catalysing
and supporting regional and subregional energy cooperation. Initially, this
could be through consultative mechanisms to explore options for improving
energy security. Coordinated planning could supplement bilateral cooperation
and strengthen infrastructure development within national boundaries as well
as between neighbouring countries. It could also lead to synergies and
collaboration with other multilateral cooperation initiatives (box V.1).

ESCAP may provide forums for the sharing of intra- and interregional
experiences and practices with emphasis on practical applications. This may
include facilitating policy dialogues between Governments and other partners,
including the business community and international development agencies.

ESCAP may support and play a catalytic role in carrying out studies
towards an integrated trans-Asian energy system to enhance energy security
for the region.

Securing the political
and financial
commitment of
participating countries
will be one of the
main challenges to
realizing the potential
for subregional energy
cooperation.
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Box V.1 Towards an integrated trans-Asian energy system

Background

In order to ensure continued economic and social growth in the Asian and Pacific region, reliable and
affordable supplies of energy are critical.  As mentioned in chapter V, the region is a net importer of commercial
energy.  The region’s dependency on fossil fuels and biomass is expected to continue, comprising up to 97 per
cent of the total supply in the year 2030.  With the rising price of oil and other energy products and over one
billion people without access to electricity, the region is facing ever increasing threats to energy security and
reaching out to other parts of the world to meet its growing energy need.

Fortunately, the region is endowed with significant commercial and renewable energy resources.  This
situation provides an excellent opportunity for transboundary energy cooperation aimed at optimum utilization of
these as yet untapped resources by developing, sharing and trading them for the mutual benefit of the countries
concerned.  Indications are very positive as evidenced by initiatives taken by or being promoted in some
subregions.

A major policy change that has been observed in the energy sector, particularly in electricity, is in the
investment and ownership pattern:  private sector participation is increasingly seen as a source of funding in
developing countries.  With the rapid social, political and economic changes in the region, many Governments are
now increasingly opening up their State-owned economic sectors to private sector participation.  The globalization
process offers a good opportunity for enhancing cross-border energy trade so that all stakeholders can benefit.

The development of interconnected energy systems, including oil, gas and electric power systems, is a
worldwide phenomenon.  It started long ago in North America and Western and Eastern Europe and has now
spread to all the other continents.  In the ESCAP region, there are some small, limited interconnected systems
operating between a few neighbouring countries on a bilateral basis, but only recently have some subregions
begun studying integrated networks.

In the light of the above, there is a need for a policy impetus aimed at a greater initiative for an
integrated trans-Asian energy system, for example through the Asian Gas Grid and Asian Electric Power
System Network.  A regional approach can support and build on ongoing and planned initiatives and promote
linkages and synergies towards greater energy system integration across the region.  Opportunities are also
abundant for cooperation in alternative energy, including renewable energy development and decentralized energy
systems.  Member countries are already beginning to recognize the benefits of cooperation in technology transfer
and capacity-building that accrue to energy security.

Objective

The objective of the trans-Asian energy system would be to promote enhanced energy security through
greater coordination and integration of the regional energy system in support of sustainable development.

Modality

To have an in-depth analysis of the feasibility of such an initiative, a regional energy strategy study group
comprising selected national, regional and subregional institutions/organizations, ESCAP, interested financing
institutions and organizations may be formed to explore the potential for energy cooperation and propose a
mechanism for such collaboration.

The terms of reference of the group could initially include carrying out a series of studies, including an
assessment of the energy supply options, an energy market survey, the energy trade potential and possibilities of
public-private strategic partnerships.  This could be followed by policy dialogues to identify the next steps, such as
the formation of a framework for cooperation or a collaborative mechanism.  To obtain the greatest benefit from
such a system, the involvement of a variety of stakeholders will be necessary.  ESCAP has experience in
facilitating a dialogue among countries and organizations to develop common strategies to promote energy
cooperation.  For example, ESCAP has been involved in facilitating the development of a collaborative mechanism
in North-East Asia.

Expected impact or outcome

An integrated trans-Asian energy system will enable much greater coordination of energy development
projects to help countries develop economically and socially for poverty alleviation.  Such coordination could also
be beneficial in dealing with environmental issues, such as climate change and transboundary pollution, and
recognizing the opportunities of sustainable development.

(Continued next page)
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ESCAP can also promote various mechanisms for investment in
energy infrastructure, such as public-private partnerships, along with informa-
tion on ways for Governments to provide an environment conducive to
investment.

ESCAP supports the proposed APEC-PEG initiative on the Asian Gas
Grid and, if requested, could also provide technical support and guidance to
intergovernmental subregional institutes and/or their members.

ESCAP, relevant United Nations and other international organizations
can also support the trend towards greater cooperation on renewable energy.
Given the rising price of oil and the inevitable depletion of fossil fuels, every
opportunity should be considered to enhance the development and utilization
of renewable energy resources and to increase their share in the region’s
energy supply.

Every opportunity
should be considered
to enhance
development and
utilization of renewable
energy resources

(Continued from preceding page)

Challenges

One initial but critical challenge will be to secure political and financial commitment, followed by extensive
multi- and bilateral negotiations so that responsibilities are clearly identified and shared by stakeholders. ESCAP,
as an independent and neutral body, could play a catalytic role in facilitating the process, including facilitating
policy dialogues and negotiations. ESCAP could also serve as a catalyst for developing linkage and synergies
among the ongoing and planned subregional initiatives.

It may not happen overnight, but certainly such a system can eventually bring together greater coordination
and sustainable energy security. For example, in the power sector, as confidence is built among the stakeholders,
cooperation can take place in forms ranging from only the exchange of experience to the complete integration of
two or more utilities. Cooperation modalities may include: power cooperation with common or unilateral sharing of
spare capacity; power exchange with short-term and long-term energy exchange; and power exchange with
common construction of power stations.




