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Preface

of the Asian Development Bank (ADB) from 1990 to 2009. Energy data for 47 member

economies in the region are presented as energy balance tables and historical summary
tables. The energy balance tables use an accounting framework that traces the flow of energy
from source to final consumption expressed in a common energy accounting unit (in this case,
thousand tons of oil equivalent), reflecting the equivalence, and sometimes the substitutabil-
ity, of different energy types. The historical summary tables present some information from the
energy balance tables, as well as macroeconomic indicators, electric power generation data,
and basic energy indicators.

This report compiles the energy statistics of the Asian and Pacific member economies

This report updates ADB's first attempt to consolidate available energy balances and other
energy and energy-related data for Asia and the Pacific, Energy Statistics in Asia and the Pacific,
1990-2006. Data coverage has been expanded up to 2009, which is the most recent year for
which energy data are available. The years 2007 to 2009 were significant for Asia and the Pacific
in terms of energy security and sustainable development, with the region witnessing increases
in investments in clean energy development, including renewable energy, energy efficiency,
and access to modern forms of energy.

This report also includes improvements from the previous publication by providing data
on latest electrification rates, energy reserves, and four of the latest energy balance tables
of the member economies; expanding the summary tables with the addition of carbon
dioxide emission indicators, and supplementary macroeconomic indicators; and adding
supplementary graphs in each regional and economy profile, including an energy supply and
demand flow chart that details the flows of energy from source to final consumption.

The availability of accurate energy data vary across the different regions and member
economies. To address this, ADB intends to build the capacity of its members in collecting and
generating data for energy statistics by developing and making available training packages.

This report is among the outputs of a regional technical assistance grant, Energy Sector Strat-
egy and Development 2007. The grant aims to increase support for ADB energy sector opera-
tions, and provide stakeholders with comprehensive updates on recent energy issues, policy
requirements, and the energy outlook in the region. It is hoped that this publication will be
valuable not only to ADB operations but to members’ governments and institutions, for the
availability of accurate and timely energy data for use in energy planning and the design of
policies, interventions, and programs.

A :

T I
_\‘;-*E!'":,.-,_ ko

S. Chander
Director General
Regional and Sustainable Development Department
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2 Energy Statistics in Asia and the Pacific

the 48 regional members of the Asian Development Bank (ADB).! It contains regional
energy demand and supply analyses, energy profiles of the ADB member economies,
and energy data tables for each of these member economies in Asia and the Pacific.

This report illustrates historical energy trends and the latest energy structures of 47 of

1.1 Geographical Coverage

This publication covers six groups for these 47 regional members, which are based on geo-
graphical locations for the developing member countries/economies (DMCs) of ADB plus one
group covering the developed member countries. The groups are as follows:

e Central and West Asia. Afghanistan, Armenia, Azerbaijan, Georgia, Kazakhstan,
Kyrgyz Republic, Pakistan, Tajikistan, Turkmenistan, and Uzbekistan;

e East Asia. People’s Republic of China (PRC); Hong Kong, China; Republic of Korea;
Mongolia; and Taipei,Ching;

e The Pacific. Cook Islands, Federated States of Micronesia, Fiji, Kiribati,
Marshall Islands, Nauru, Palau, Papua New Guinea, Samoa, Solomon Islands,
Timor-Leste, Tonga, and Vanuaty;

e South Asia. Bangladesh, Bhutan, India, Maldives, Nepal, and Sri Lanka;

e Southeast Asia. Brunei Darussalam, Cambodia, Indonesia, Lao People’s Democratic
Republic (Lao PDR), Malaysia, Myanmar, Philippines, Singapore, Thailand, and
Viet Nam; and

o Developed group. Australia, Japan, and New Zealand.

These 47 member countries cover 26.2% of the world’s total land area and about 55.7%
of its total population. Notably, in 2009, the region contributed only 30.0% of the world’s
gross domestic product (GDP) but consumed 37.7% of the world's total primary energy
supply (TPES).

1.2 Energy Data
This report contains two kinds of energy data tables: (i) energy balance tables and (ii) historical

summary tables.

Energy Balance Tables

Data sources. Energy balance tables of the 47 regional members were used for this report;
however, only the four latest energy balance tables are actually published here. These energy
balance tables are based on several sources.

' Tuvalu was not included due to unavailability of energy data.
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The energy data of the following Asia-Pacific Economic Cooperation (APEC) economies were
taken from the APEC Energy Database:? Australia; Brunei Darussalam; PRC; Hong Kong, China;
Indonesia; Japan; Republic of Korea; Malaysia; New Zealand; Papua New Guinea; Philippines;
Singapore; Taipei,China; Thailand; and Viet Nam. These data are from 1990 to 2009.

The energy data of the following members were taken from the Energy Balances of Non-
OECD Countries?* Armenia, Azerbaijan, Bangladesh, Cambodia, Georgia, India, Kazakhstan,
Kyrgyz Republic, Mongolia, Myanmar, Nepal, Pakistan, Sri Lanka, Tajikistan, Turkmenistan, and
Uzbekistan. The data cover 1990 to 2009, except for those of Cambodia, which cover 1995
to 2009. In addition, except for Pakistan, data from 1990 to 1993 of the other eight Central
and West Asian countries (i.e, Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic,
Tajikistan, Turkmenistan, and Uzbekistan) are not used, as these countries had only just declared
independence from the former Soviet Union during that period.

The 2008 Energy Balances and Electricity Profiles* was the source of energy data for Afghani-
stan, Bhutan, Cook Islands, Fiji, Kiribati, Maldives, Nauru, Palau, Samoa, Solomon Islands,
Timor-Leste, Tonga, and Vanuatu. The data cover 1990 to 2008, except for those of Palau, which
cover 1992 to 2008, and those of Timor-Leste, which cover 2002 to 2008.

The energy data of the Marshall Islands, and the Federated States of Micronesia were obtained
from a survey commissioned by ADB® in 2008. The Marshall Islands data cover 2003 to 2008,
while those of the Federated States of Micronesia are from 2000 to 2008.

Lastly, Lao PDR energy balance tables are estimated from energy information obtained from
the Lao PDR Ministry of Energy and Mines,® from 1990 to 2009.

Notes. The tables use 1,000 tons of oil equivalent (ktoe) as the reporting unit for energy.

The energy content of fossil fuels is reported in net calorific value (NCV). The relationships
between NCVs of various fossil fuels and their gross calorific values (GCV) are given by follow-
ing formulas:

(i) Coal.0.95 x GCV
(i) 0il. 0.95 x GCV
(i) Gas. 0.9 x GCV

The following conversion efficiencies were assumed for conversion from nonthermal sources
to primary energy.

(i) Hydro. 100%

(i) Nuclear. 33%

(il Geothermal. 10%

(iv) Solar photovoltaic and wind. 100%

Asia Pacific Energy Research Centre. APEC Energy Database. http://www.ieej.orjp/egeda/database/database-top.
html. (accessed 29 February 2012).

> International Energy Agency. 2011. Energy Balances of Non-OECD Countries. Paris. CD-ROM.

4 United Nations Statistics Division. 2011. 2008 Energy Balances and Electricity Profiles. New York.

> ADB. Unpublished. 2008 Survey on Energy and Energy-Related Information in the Pacific.

®  Government of the Lao PDR, Ministry of Energy and Mines. Unpublished. Energy Balances of Lao PDR from 1990
to 2012.
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Historical Summary Tables

The historical summary tables include some information from the energy balance tables, as
well as socioeconomic data, such as GDP at constant 2000 US dollars, and population. Several
indicators, such as the TPES per GDP, are also included. Each table includes data on

(i) indigenous production by type of energy;

(i) primary energy supply by source;

(iii) final energy consumption by sector and type of energy;

(iv) data on electric power generation, including electricity output by type of power
plant, and fossil fuel inputs in electricity generation;

(v) carbon dioxide emissions;

(vi) macroeconomic indicators, such as population and GDP at constant 2000 US dollar
values; and

(vii) basic energy indicators, such as the TPES per capita, total final energy consumption
(TFEC) per capita, energy intensity, carbon dioxide intensity, electricity consumption
per capita, vehicle ownership, and import dependency.

=

The process used to produce the energy balance tables and historical summary tables is
shown in Figure 1.1.

Figure 1.1 Flowchart of the Production
of the ADB Energy Data Book

Data Sources

Energy Balance Tables

Historical Summary Tables

Source: APERC.
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Special Notes
The users of this report should take note of the following.

Gaps between the data from 1990 to 2003 and the data from 2004 to 2009. \Vith
APERC (APEC Energy Database), the use of a different reporting format from the 2004 data
collection resulted in significant gaps in the data from 1990 to 2003 and from 2004 to 2009,
especially in renewable energy for Indonesia; Taipei,China; Thailand; and Viet Nam.

Residential and commercial sectors. Before 2004, APEC energy data combined the energy
consumption of the residential and commercial sectors into one sector (i.e, residential/
commercial sector), rather than residential and commercial sectors separately. Some
economies, including Brunei Darussalam; PRC;, Hong Kong, China; Indonesia; Malaysia;
Philippines; Taipei,China; and Thailand, submitted energy consumption of the residential and
commercial sectors separately.

Electricity output by fuel type. Before 2004, only the total thermal power generation was
reported in the APEC data. Therefore, power generation by fuel type (i.e,, coal, oil, and gas)
from 1990 until 2003 has been estimated based on IEA (2011Db).

Availability of data. Available energy data from most of the 47 member countries cover
1990 to 2009 except for the following 15 countries:

(i)  Afghanistan, Bhutan, Cook Islands, Fiji, Kiribati, Maldives, Nauru, Samoa, Solomon
Islands, Tonga, and Vanuatu, which cover 1990-2008;

(i) Palau, which cover 1992-2008;

(iii) Timor-Leste, which cover 2002-2008;

(iv) Federated States of Micronesia, which cover 2000-2008; and

(v)  Marshall Islands; which cover 2003-2008.

In 2008, these 15 countries, collectively consumed only 0.09% of the region’s total primary
energy consumption, 0.11% of the total final energy consumption, 0.26% of the indigenous
energy production, 1.36% of the total oil production, 0.12% of the total oil consumption, a
negligible percentage of coal production and consumption, and still smaller percentages of
natural gas production and consumption.
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2.1 Definition of Energy Products

Chapter 2 summarizes the energy supply and demand situation in Asia and the Pacific using
the energy balance tables of member countries.

Energy products may be classified into various categories: (i) primary and secondary products,
(i) renewable and non-renewable products, and (i) combustible and noncombustible
products. Primary and secondary products can also be classified as renewable or non-
renewable and combustible or noncombustible. Figure 2.1 shows how energy commodities
are classified.

Figure 2.1 Classification of Energy Products

fe———— Primary >

{: Combustible

fe Secondary —

Coals
Crude Oil
Non- FHae S Petroleum Products,
Natural Gas X
Renewables Liqui Manufactured Solid Fuels
iquids 4G
Natural Gas andhases 1=
QOil Shale 2
o]
v 2
- Wastes w
A e}
(=
©
5
Any Fuels Derived from T
Renewables Biofuels

Renewable Sources

©
TED
S g2
f e =)
= U
$23

[8N]
Pz

A 4

Source: [EA (2004).

Primary products are energy commodities that are either extracted or captured directly
from natural sources, such as crude oil, coal, and natural gas (IEA 2004). Hydro, nuclear, and
geothermal energy that are used to produce electricity (i.e, a secondary product) are also
primary products. All other commodities that are produced from these primary products are
secondary products. Secondary products can also be produced from secondary products like
electricity produced using secondary oil products such as gas or diesel oil.

Non-renewable energy products are mostly derived from fossil fuels such as coal, oil, and natu-
ral gas. Nuclear energy is also included in this category. Renewable energy products are those
that come from current or recent flows of constantly available solar and gravitational energy.
An example, other than biomass, is solar energy that is harnessed as electricity generated in
solar photovoltaic panels.

Combustible energy products, like biomass, need to be burned to generate practical energy
for uses such as cooking or heating. Petroleum products are also combusted to produce
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mechanical power to run vehicles and steam to turn turbines and to generate electricity. Non-
combustible energy products are those that are not combusted to provide practical energy,
like electricity, solar, and wind energy.

Coal and Coal Products

Coal and coal products are both combustible and non-renewable. Primary products of coal
are coking coal, anthracite, other bituminous coal, subbituminous coal, and lignite. Secondary
coal products include patent fuel, coke oven coke, coal tar, coal briquettes, gas works gas,
blast furnace gas, and oxygen steel furnace gas.

Crude Oil and Petroleum Products

Crude oil and petroleum products are also combustible and non-renewable. Primary products
are crude oil, natural gas liquids, refinery feedstock, additives or oxygenates, and other
hydrocarbons. Secondary products are refinery gas, ethane, liquefied petroleum gas, naphtha,
motor gasoline, aviation gasoline, gasoline-type jet fuel, kerosene-type jet fuel, other kerosene,
gas or diesel oil, fuel oil, white spirits and special boiling point industrial spirits, lubricants,
bitumen, paraffin waxes, petroleum coke, and other products.

Gas
Natural gasis also a primary energy commodity. While liquefied natural gas is still natural gas but

liquefied to enable economical long-distance delivery, it is considered a secondary product in
this report.

Hydro and Nuclear
This category covers all nonthermal heat and/or electricity generated from nonfossil energy

resources, such as hydro, nuclear, geothermal, and solar and wind energy. The amount of
primary energy is calculated from the heat and/or electricity output from these sources.

Biomass
Biomass includes wood; wood waste; black liquor; industrial and municipal waste; charcoal;

and other biomass such as bagasse, rice hull, and various other agricultural wastes. Except for
charcoal, all of these biomass products are primary products.

Other Products

This category includes new energy products and all other energy products not included above.
Liquid biofuels fall under this category, although they are derived from biomass.
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2.2 Analysis of Energy Supply and Demand in
Asia and the Pacific

Primary Energy Supply
The TPES in 2009 reached 4,578 million tons of oil equivalent (Mtoe), accounting for 37.7% of

the world’s total (12,150 Mtoe) . The TPES increased by 4.0% from the 2008 level of 4,402 Mtoe
(Figure 2.2.1).

Figure 2.2.1 Total Primary Energy Supply by Type, 1994-2009

5,000,000
4,500,000
4,000,000
3,500,000
3,000,000
v
e}
£ 2,500,000
2,000,000 -
1,500,000 -
1,000,000 -
500,000 H
0
S N VW N O O O — &N M ST 1 W N O O
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H Coal mOil Gas Hydro M Nuclear Geothermal 1 Biomass m Others

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

From 1994 to 2009, the TPES had an average growth rate of 4.5% per annum, in contrast with
the annual 3.4% growth in real GDP over the same period. As a result, elasticity of demand was
calculated at 1.3 for this period, indicating that for every 1% growth in GDP, primary energy
consumption grew by 1.3%. Consequently, the region’s energy intensity increased from 331
tons of oil equivalent (toe) per million US dollars (constant 2000 prices) in 1994 to 385 toe per
million US dollars in 2009.
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In comparison, the world TPES grew from 9,009 Mtoe in 1994 to 12,150 Mtoe in 2009, increasing
at an average rate of 2.0% annually (Table 2.2.1).

In regard to the TPES by type during 1994-2009, coal supply rose at an average rate of 5.8%
per annum to reach 2,230 Mtoe. The growth rate was even faster from 2008 to 2009 at 6.5%.
Oil supply rose at an average rate of 2.7% per annum to reach 1,199 Mtoe from 1994 to 2009.
Gas supply increased by 5.5% per annum to reach 547 Mtoe. The remaining primary energy
supply (comprising hydro, nuclear, etc.) grew by 3.4% per annum from 1994 to reach 601 Mtoe
in 2009.

Figure 2.2.2 Production, Trade, and Supply of Primary Energy in Asia
and the Pacific, 2009

5,000,000

4,577,539
3,922,397 -
4,000,000 ]
3,000,000 = Biomass
and Others
= Nuclear
o 2,000,000 1,747,586 Hydro
] Natural Gas
x
1,000,000 = Oil Products
= Crude Oil
0 = Coal Products
» Coal
-1,000,000 935756
—-2,000,000 = =
Indigenous Imports Exports Total Primary
Production Energy Supply

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).
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Table 2.2.1 Total Primary Energy Supply in Asia and the Pacific, 1990, 1994, and 2009

1990? 1994° 2009¢ AAGR?
ktoe % Share ktoe % Share ktoe % Share %

ADB DMCs in Asia and the Pacific 1,353,756 71.6 1,791,171 753 3,966,605 86.7 54
Asia 1,352,097 716 1,789,216 752 3,964,335 86.6 54
Central and West Asia 44,051 23 197,295 83 242,832 53 14
Afghanistan 1,224 0.1 782 0.0 751 0.0 -03
Armenia - - 1,366 0.1 2,601 0.1 44
Azerbaijan = = 15,921 0.7 11,967 03 -1.9
Georgia - - 4,717 0.2 3,190 0.1 -26
Kazakhstan - - 57,898 24 65,832 14 0.9
Kyrgyz Republic = = 2,795 0.1 3,008 0.1 0.5
Pakistan 42,827 23 51,319 22 85,521 19 35
Tajikistan - - 2477 0.1 2,320 0.1 -04
Turkmenistan - - 13,526 0.6 19,584 04 25
Uzbekistan - - 46,494 2.0 48,809 1.1 03
East Asia 806,626 42.7 998,705 42.0 2,471,056 54.0 6.2
People's Republic of China 654,004 346 793,572 334 2,117,844 46.3 6.8
Hong Kong, China 10,643 0.6 13,035 05 13,400 03 02
Republic of Korea 93,088 49 132,245 56 232,007 5.1 38
Mongolia 3415 0.2 2,709 0.1 3,237 0.1 1.2
Taipei,China 45477 24 57,144 24 104,568 23 4.1
South Asia 341,731 18.1 391,976 16.5 724,674 15.8 4.2
Bangladesh 12,735 0.7 14,612 0.6 29,598 0.6 48
Bhutan 900 0.0 920 0.0 1,366 0.0 29
India 316,742 16.8 364,049 15.3 675,832 14.8 4.2
Maldives 48 0.0 70 0.0 292 0.0 10.7
Nepal 5,789 03 6,508 03 9,961 0.2 29
Sri Lanka 5,517 0.3 5817 0.2 9,283 0.2 3.2
Southeast Asia 159,689 8.5 201,240 8.5 525,773 11.5 6.6
Brunei Darussalam 2,071 0.1 2,392 0.1 2,679 0.1 0.8
Cambodia - - 3,373 0.1 5181 0.1 3.1
Indonesia 53,252 28 61,190 26 203,005 44 83
Lao People’s Democratic Republic 1,199 0.1 1,351 0.1 2,759 0.1 49
Malaysia 20,972 1.1 31,375 13 65,996 14 5.1
Myanmar 10,657 0.6 11,380 0.5 15,062 0.3 19
Philippines 28,309 15 31,385 13 38,554 0.8 14
Singapore 9,896 0.5 11,898 0.5 26,775 0.6 56
Thailand 27918 15 42,536 1.8 111,440 24 0.6
Viet Nam 5414 03 7,732 03 54,322 1.2 139
The Pacific 1,659 0.1 1,955 0.1 2,270 - -
Cook Islands 7 0.0 7 0.0 24 0.0 8.9
Fiji 491 0.0 627 0.0 635 0.0 0.1
Kiribati 7 00 7 0.0 10 0.0 26
Marshall Islands - - 34 0.0 33 0.0 -0.7
Federated States of Micronesia - - 45 0.0 41 0.0 -12
Nauru 43 0.0 44 0.0 47 0.0 0.5
Palau - - 63 0.0 72 0.0 09
Papua New Guinea 866 0.0 957 0.0 2,270 0.0 59
Samoa 61 00 60 00 75 00 16
Solomon Islands 130 0.0 127 0.0 141 0.0 0.8
Timor-Leste - - 62 0.0 72 0.0 24
Tonga 26 0.0 36 0.0 59 0.0 36
Vanuatu 29 0.0 27 0.0 53 0.0 5.0
Developed Group 535957 284 586,874 24.7 610,933 133 03
Australia 86,847 46 91,620 39 126,941 28 2.2
Japan 435,096 230 479,669 202 465,288 10.2 -0.2
New Zealand 14,014 0.7 15,585 0.7 18,704 04 1.2
Total Asia and the Pacific (A) 1,889,713 100.0 2,378,045 100.0 4,577,539 100.0 45
Total World (B) 8,782,276 - 9,009,197 - 12,150,193 - 20
A/B (%) 215 = 264 = 37.7 = 24

- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, the Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-
Leste, Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).

o

o
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Figure 2.2.3 Indigenous Energy Production by Type, 1994-2009
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UNSD (2011a).

Asia and the Pacific depended on sources outside of the region for 14.3% of its primary energy
needsin 2009. Although the region produced 3,922 Mtoe of energy during that year, its primary
energy requirements reached 4,578 Mtoe. The region had a net energy import of 812 Mtoe,
importing 1,748 Mtoe of coal, crude oil, petroleum products, and natural gas but exporting
935 Mtoe of coal, crude oil, petroleum products, and natural gas (Figure 2.2.2).

Indigenous Production

The total indigenous energy production in Asia and the Pacific in 2009 amounted to
3,922 Mtoe (Figure 2.2.3). Of this total, coal accounted for 57.8% or 2,268 Mtoe. Crude oil and
natural gas comprised 13.9% (544 Mtoe) and 13.0% (510 Mtoe), respectively. Biomass had an
8.7% share, while nuclear contributed 3.7% (145 million toe), and hydro 2.2% (88 Mtoe). Other
renewable energy, such as geothermal, solar, wind, and liquid biofuels, accounted for 0.7%
(27 Mtoe). Figure 2.2.4 shows the composition of indigenous production in Asia and the Pacific
in 1994 and 2009.
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Figure 2.2.4 Indigenous Energy Production in Asia and the Pacific, 1994 and 2009

1994 2009
Geothermal
Nuclear 0.6% Others
Geog.l},%/l;mal Others Hydro 3.7% | 0.1%
Nuclear 0:1% 22% T Biomass
5.0% 8.7%

Hydro
2.3%

—_—

Oil
19.8%

1,947,289 ktoe 3,922,397 ktoe

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

East Asia, being the largest consumer of energy, was also the largest energy producer and
was responsible for 50.1% of the total energy production in Asia and the Pacific in 2009. This
increased from 42.8% in 1994 (Table 2.2.2).

In 1994, Southeast Asia was only the third-largest energy producer among the six country
groupings in Asia and the Pacific. Yet with its average growth rate in energy production of 5.6%,
this region already surpassed South Asia in energy production by 2004, and in 2009 accounted
for 15.9% of indigenous energy production in Asia and the Pacific.

By country, the PRC still had the largest share in energy production (48.4%) in 2009, followed
by India (12.8%), Indonesia (8.6%), and Australia (7.6%).
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Table 2.2.2 Indigenous Energy Production in Asia and the Pacific, 1990, 1994, and 2009

1990 1994° 2009¢ AAGR?
ktoe % Share ktoe % Share ktoe % Share %

ADB DMCs in Asia and the Pacific 1,322,727 843 1,670,554 85.8 3,515,501 89.6 5.1
Asia 1,317,781 84.0 1,664,201 85.5 3,512,752 89.6 5.1
Central and West Asia 34,740 2.2 209,050 10.7 381,573 9.7 4.1
Afghanistan 564 0.0 447 0.0 483 0.0 0.6
Armenia - - 303 0.0 825 0.0 6.9
Azerbaijan - - 14,936 0.8 64,558 1.6 10.3
Georgia - - 1,030 0.1 1,258 0.0 13
Kazakhstan - - 70,856 36 145,813 37 49
Kyrgyz Republic - = 1,465 0.1 1,161 00 -15
Pakistan 34,176 2.2 39,522 20 64,858 17 34
Tajikistan - - 1,537 0.1 1,502 0.0 -0.2
Turkmenistan - - 32,850 1.7 40,904 1.0 15
Uzbekistan - - 46,104 24 60,694 1.5 1.8
East Asia 741,929 473 833,540 428 1,966,083 50.1 5.9
People’s Republic of China 705,811 450 800,991 411 1,897,388 484 59
Hong Kong, China 0 0.0 0 0.0 65 0.0 -
Repubilic of Korea 22,622 14 19,419 1.0 47,139 1.2 6.1
Mongolia 2,748 0.2 2,325 0.1 7,689 0.2 83
Taipei,China 10,748 0.7 10,805 0.6 13,801 04 1.6
South Asia 313,244 20.0 344,543 17.7 541,215 13.8 3.1
Bangladesh 10,757 0.7 12,455 0.6 24,837 0.6 4.7
Bhutan 980 0.1 1,035 0.1 1,720 0.0 37
India 291,816 18.6 321,067 16.5 502,470 12.8 3.0
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 5,500 04 5,989 0.3 8,822 0.2 26
Sri Lanka 4,191 0.3 3,997 0.2 5,086 0.1 1.6
Southeast Asia 227,868 14.5 277,068 14.2 623,881 159 56
Brunei Darussalam 15,259 10 16,886 09 19,905 0.5 1.1
Cambodia - - 2,901 0.1 3,668 0.1 1.7
Indonesia 119,434 7.6 146,142 7.5 335475 8.6 5.7
Lao People’s Democratic Republic 1,085 0.1 1,221 0.1 2,368 0.1 45
Malaysia 46,529 30 56,516 29 84,469 2.2 2.7
Myanmar 10,654 0.7 10,954 0.6 22,358 0.6 49
Philippines 17,222 1.1 16,473 0.8 23,295 0.6 23
Singapore 19 0.0 53 0.0 121 0.0 5.7
Thailand 11,854 0.8 17,586 09 66,024 1.7 9.2
Viet Nam 5811 04 11,237 0.6 66,199 1.7 126
The Pacific 4,946 0.3 6,353 0.3 2,749 - -
Cook Islands 0 0.0 0 0.0 0 0.0 -
Fiji 235 0.0 370 0.0 240 0.0 -3.0
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 -
Palau - - 2 0.0 2 0.0 -0.7
Papua New Guinea 4612 0.3 5,882 0.3 2,749 0.1 -49
Samoa 18 0.0 19 0.0 21 0.0 1.0
Solomon Islands 75 0.0 75 0.0 76 0.0 0.1
Timor-Leste - - 7,242 04 7,369 0.2 0.3
Tonga 0 0.0 0 0.0 1 0.0 -
Vanuatu 5 0.0 5 0.0 20 0.0 9.8
Developed Group 246,247 15.7 276,734 14.2 406,896 104 2.6
Australia 158,144 10.1 173,825 89 296,282 76 36
Japan 75441 438 89,291 4.6 94,020 24 0.3
New Zealand 12,662 0.8 13,619 0.7 16,593 04 1.3
Total Asia and the Pacific (A) 1,568,974 100.0 1,947,289 100.0 3,922,397 100.0 4.8
Total World (B) 8,815,446 - 9,036 - 12,292 - 2.1
A/B (%) 18 - 21,551 - 31911 - 2.7

- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil

equivalent.

Notes: Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.

@ Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

© Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

¢ Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

9 Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.

Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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Final Energy Consumption

The level of final energy consumption in 2009 of 2,917 Mtoe grew by 3.5% annually on average
from 1,746 Mtoe in 1994 (Table 2.2.3). This growth rate from 1994 was lower than that of primary
energy supply (4.5%), indicating that net energy consumption growth in the transformation
sector surpassed that of the final energy consumption sector. The faster increase in the
consumption of the transformation sector could be attributed to the faster growth of thermal
electricity generation than hydroelectricity generation. Thermal generation, which uses fossil
fuels, has lower thermal efficiencies as compared to hydro, which is assumed to have 100%
conversion efficiency.

On a sector basis, the TFEC of the residential/commercial sector increased by 3.3% per annum
on average, from 465 Mtoe in 1994 to 760 Mtoe in 2009. The transport sector’s consumption
grew by 3.8% annually, on average, from 274 Mtoe in 1994 to 480 Mtoe in 2009, while the
industry sector's consumption grew by 3.6% from 1994 to 2009. Its total consumption of
1,277 Mtoe was the largest for all sectors in 2009, with a share of 43.8% to the TFEC (Figures
2.2.5 and 2.2.7). The transport sector’s share was 16.5%, while the residential and commercial
sectors combined represented 26.1%.

Figure 2.2.5 Final Energy Consumption by Sector in Asia and the Pacific,
1994 and 2009

1994 2009

Commercial
5.1%

Commercial
5.0%

Others
13.7%

Residential
21.0%

Transport
15.7%

Transport

16.5%

1,745,749 ktoe 2,916,708 ktoe

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

By type of fuel, oil consumption increased by 3.1% per annum on average, from 634 Mtoe in
1990 to 1,004 Mtoe in 2009 (Figures 2.2.6 and 2.2.8).

Electricity consumption rose by 6.1% per annum, from 228 Mtoe in 1994 to 554 Mtoe in
2009. Gas consumption increased by 6.9%, from 120 Mtoe in 1994 to 324 Mtoe in 2009. Coal
consumption grew by 1.4%, from 523 Mtoe in 1994 to 643 Mtoe in 2009. The consumption of
other fuels (mostly biomass) increased by 3.0%, from 204 Mtoe in 1994 to 320 Mtoe in 2009.
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Figure 2.2.6 Final Energy Consumption by Type in Asia and the Pacific, 1994 and 2009
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ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

Figure 2.2.7 Final Energy Consumption by Sector, 1994-2009
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Figure 2.2.8 Final Energy Consumption by Type, 1994-2009
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From 1994 to 2009, Southeast Asia experienced the fastest growth in TFEC among the six
country groupings, with a 6.4% average annual growth rate (Table 2.2.3). Consequently,
Southeast Asia’s share of TFEC in Asia and the Pacific increased from 8.0% in 1994 to 12.2% in
2009. East Asia had the second-fastest annual growth rate at 4.7%, which resulted in an increase
in its share of the total from 43.2% in 1994 to 51.4% in 2009. The third-fastest annual growth
rate was in South Asia at 3.3%, followed by Central and West Asia at 1.0%. The Developed Group
exhibited a slight decline in consumption from 400 Mtoe in 1994 to 399 Mtoe in 2009, while
the Pacific had growth of 4.0% per annum from 1994 to 2008.
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Table 2.2.3 Final Energy Consumption in Asia and the Pacific, 1990, 1994 and 2009
1990 1994° 2009¢ AAGR
ktoe % Share ktoe % Share ktoe % Share %
ADB DMCs in Asia and the Pacific 1,012,928 73.2 1,345,855 771 2,517,343 86.3 43
Asia 1,011,889 73.1 1,344,743 77.0 2,516,181 86.3 4.3
Central and West Asia 36,810 2.7 147,861 8.5 170,374 58 0.9
Afghanistan 608 0.0 388 0.0 661 0.0 39
Armenia - - 1,073 0.1 1,914 0.1 39
Azerbaijan - - 10,741 0.6 6,575 0.2 -32
Georgia - - 3,594 0.2 2,520 0.1 -23
Kazakhstan = = 41,660 24 37,426 13 -0.7
Kyrgyz Republic - 2,448 0.1 2,666 0.1 0.6
Pakistan 36,202 26 42,514 24 69,850 24 34
Tajikistan - - 2,115 0.1 1,991 0.1 -04
Turkmenistan - - 8911 0.5 11,573 04 1.8
Uzbekistan - - 34,417 2.0 35,859 1.2 0.3
East Asia 593,798 429 753,805 43.2 1,500,363 514 4.7
People’s Republic of China 489,928 354 609,183 349 1,279,634 439 5.1
Hong Kong, China 6,689 0.5 9,236 0.5 6,887 0.2 —1.9
Republic of Korea 64,908 47 96,462 55 147,438 5.1 29
Mongolia 2972 0.2 1,891 0.1 2413 0.1 1.6
Taipei,China 29,302 2.1 37,033 2.1 63,990 2.2 3.7
South Asia 274,089 19.8 302,716 17.3 490,298 16.8 33
Bangladesh 10,972 0.8 12,358 0.7 23,136 0.8 43
Bhutan 317 0.0 397 0.0 1,335 0.0 9.1
India 251,694 18.2 277,800 15.9 449,271 154 33
Maldives 43 0.0 65 0.0 249 0.0 10.1
Nepal 5,760 04 6,471 04 9,881 0.3 29
Sri Lanka 5,304 04 5,625 0.3 8,010 0.3 24
Southeast Asia 107,192 7.7 140,361 8.0 355,147 12.2 6.4
Brunei Darussalam 417 0.0 564 0.0 955 0.0 3.6
Cambodia - - 3,154 0.2 4,664 0.2 2.8
Indonesia 33,956 2.5 44,562 2.6 137,153 4.7 7.8
Lao People’s Democratic Republic 1,092 0.1 1,229 0.1 2,368 0.1 45
Malaysia 13,146 0.9 19,287 1.1 38,244 13 4.7
Myanmar 9,376 0.7 10,106 0.6 13,806 0.5 2.1
Philippines 19,474 14 20,404 1.2 22,926 0.8 0.8
Singapore 5322 04 6,967 04 16,114 0.6 57
Thailand 20,196 15 30,541 1.7 72,143 25 59
Viet Nam 4,212 0.3 6,701 04 46,775 1.6 13.8
The Pacific 1,039 0.1 1,112 0.1 1,162 = =
Cook Islands 3 0.0 3 0.0 8 0.0 6.3
Fiji 226 0.0 230 0.0 434 0.0 4.6
Kiribati 1 0.0 0 0.0 7 0.0 216
Marshall Islands - - 13 0.0 14 0.0 29
Federated States of Micronesia - - 25 0.0 27 0.0 1.1
Nauru 36 0.0 36 0.0 38 0.0 0.3
Palau - - 26 0.0 45 0.0 4.0
Papua New Guinea 613 0.0 654 0.0 1,162 0.0 39
Samoa 44 0.0 45 0.0 55 0.0 1.5
Solomon Islands 82 0.0 78 0.0 109 0.0 25
Timor-Leste - - 27 0.0 37 0.0 54
Tonga 19 0.0 26 0.0 47 0.0 43
Vanuatu 15 0.0 13 0.0 29 0.0 5.7
Developed Group 370912 26.8 399,894 229 399,365 13.7 0.0
Australia 56,459 4.1 59,967 34 77,082 26 17
Japan 304,760 220 328,995 18.8 309,778 10.6 -04
New Zealand 9,693 0.7 10,932 0.6 12,504 04 0.9
Total Asia and the Pacific (A) 1,383,841 100.0 1,745,749 100.0 2,916,708 100.0 3.5
Total World (B) 6,292,529 - 6,404,151 - 8,352,767 - 1.8
A/B (%) 220 - 273 - 349 - 1.7
- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.

o

o

Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).

Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.
Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.
Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
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Carbon Dioxide Emissions from Fuel Combustion

Carbon dioxide emissions from fuel combustion increased by 4.0% per annum, on average,
from 1994 to 2009 (Figure 2.2.9). However, this growth rate is lower than the 4.5% annual
increase of the TPES.

Figure 2.2.9 Carbon Dioxide Emissions from Fuel Combustion, 1994-2009

4,000,000

3,500,000 - A

3,000,000

2,500,000

kt C

2,000,000 -
1,500,000 4

1,000,000 -

500,000 -

0

< LN O ~ oo} [*)} o — o m < LN (] ~ 0 (e))

[e)) (e)) [*)) (o)) (o)) [e)) o o o o o o o o o o

(o)) (o)) [o)] (o)) (o)) (o)) o o o o o o o o o o

— -— — — — — o~ o o o o o o (o] o o
H Coal mOil Gas

kt C = thousand tons of carbon equivalent.
Sources: APERC (APEC Energy Database) and APERC estimates.

Energy Balance Table

This section presents the 2006—2009 aggregate energy balance table for Asia and the Pacific
(Tables 2.2.4-2.2.7) along with a summary table containing energy, economic, and demo-
graphic data from 1994 to 2009 (Table 2.2.8).

Data of 15 countries (Afghanistan, Bhutan, Cook Islands, Fiji, Kiribati, Maldives, Marshall Islands,
Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste, Tonga, and
Vanuatu), which comprised 0.1% of the total in 2008, were not yet available at the time of
publication, and are therefore not included in the 2009 energy balance table.

Asia and the Pacific’s indigenous energy production in 2009 was only 85.7% of its TPES, making
it a net importer of energy during the year. Also, 55.7% of the coal supply was used for power
generation during the same year.

Likewise, in the same year, oil and petroleum products accounted for 34.4% of TFEC, followed
in order by coal (22.1%), electricity (19.0%), gas (11.1%), biomass (11.0%), and heat (2.5%).
The category “Others” consists mainly of waste and commercial renewable energy, which are
used to generate electricity and consumed directly in the industry sector and the residential/
commercial sector. It also includes solar, wind, heat, and imported electricity.
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2.3 Analysis of Energy Supply and Demand by
Type of Energy

Figure 2.3.1 Primary Energy Supply by Source, 1994 and 2009

1994 2009
Geothermal Others
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Nuclear Hydro
4.1% oiare 19%

p—

Oil
26.2%

2,378,045 ktoe 4,577,539 ktoe

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

In 2009, the primary energy supply in Asia and the Pacific primarily came from coal (48.7%),
0il (26.2%), gas (12.0%), and biomass and others (7.5%). Hydro accounted for 1.9%; nuclear for
3.2%; and geothermal for 0.5% (Figure 2.3.1).

The composition of the TPES in the region changed during the 16-year span from 1994 to 2009,
with the increase in the share of coal from 40.5% in 1994 to 48.7% in 2009 and the decrease in
the share of oil from 33.9% to 26.2% during the same period. The share of natural gas and hydro
slightly increased, while that of nuclear energy slightly decreased. The collective share of other
energy, whichincludes biomass, geothermal, and other renewable energy, decreased from 9.4%
to 8.0%.

Coal and Coal Products

The supply of coal, which is equivalent to the total consumption of fuel, grew at an average
annual rate of 5.8%, from 964 toe in 1994 to 2,230 Mtoe in 2009. Its share of TPES was 40.5% in
1994 and increased to 48.7% in 2009.

East Asia had the largest consumption of coal—75.3% in 2009 (Table 2.3.1). This is mostly from
consumption in the PRC, which was also responsible for 70.4% of the total coal consumption
of Asia and the Pacific. South Asia was the second-largest consumer, responsible for 12.8% of
the total, with India’'s consumption accounting for almost all of the consumption in South Asia.
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Southeast Asia registered the fastest average annual growth rate from 1994 to 2009 at 11.0%.
However, its share of the total coal consumption remained small at 3.3%, barely increasing
from 1.6% in 1994. This is attributed to the construction of coal-fired power plants in Indonesia,
Malaysia, the Philippines, Thailand, and Viet Nam that began in the early 1990s.

The supply of coal in Asia and the Pacific was produced endogenously, as the region
registered net exports of the product from 1994 to 2009. Coal production in the region
amounted to 949 Mtoe in 1994 and 2,268 Mtoe in 2009, while the corresponding coal
consumption registered at 964 Mtoe and 2,230 Mtoe, respectively, during the same years
(Tables 2.3.1 and 2.3.2). Most of the coal consumption in Asia and the Pacific was for electricity
generation, accounting for 55.7% of the total supply in 2009 (Figure 2.3.2).

Figure 2.3.2 Coal Consumption by Major Uses in Asia and the Pacific, 1994-2009
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ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).
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Table 2.3.1 Coal Supply in Asia and the Pacific, 1990, 1994, and 2009

1990° 1994° 2009¢ AAGR¢
ktoe % Share ktoe % Share ktoe % Share %
ADB DMCs in Asia and the Pacific 675456 85.8 846,744 87.8 2,078,843 93.2 6.2
Asia 675438 85.8 846,730 87.8 2,078,843 93.2 6.2
Central and West Asia 2,057 03 39,997 4.1 38,073 1.7 -03
Afghanistan 99 0.0 4 0.0 23 0.0 129
Armenia - - 16 0.0 0 0.0 -100.0
Azerbaijan - - 3 0.0 0 0.0 -100.0
Georgia - - 229 0.0 205 0.0 -0.7
Kazakhstan - - 35,011 3.6 31,555 14 -0.7
Kyrgyz Republic = = 859 0.1 433 0.0 -45
Pakistan 1,958 0.2 1,937 0.2 4,441 0.2 57
Tajikistan - - 30 0.0 93 0.0 7.8
Turkmenistan - - 0 0.0 0 0.0 -
Uzbekistan — — 1,908 0.2 1,346 0.1 -2.3
East Asia 556,771 70.7 661,712 68.6 1,680,019 753 6.4
People’s Republic of China 512,155 65.1 612,647 63.6 1,568,767 704 6.5
Hong Kong, China 6,008 0.8 5,553 0.6 7,154 03 1.7
Republic of Korea 25,558 3.2 25,615 2.7 64,844 29 64
Mongolia 2488 0.3 2,236 0.2 2,338 0.1 03
Taipei,China 10,562 1.3 15,660 1.6 36,916 1.7 59
South Asia 103,733 132 129410 134 286,242 12.8 54
Bangladesh 281 0.0 29 0.0 629 0.0 228
Bhutan 13 0.0 17 0.0 113 0.0 14.6
India 103,385 13.1 129,296 134 285,364 12.8 54
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 49 0.0 68 0.0 195 0.0 7.3
Sri Lanka 5 0.0 0 0.0 54 0.0 -
Southeast Asia 12,877 1.6 15612 1.6 74,509 33 11.0
Brunei Darussalam 0 0.0 0 0.0 0 0.0 -
Cambodia - - 0 0.0 0 0.0 -
Indonesia 4,056 0.5 4,268 04 32,805 15 146
Lao People’'s Democratic Republic 0 0.0 0 0.0 132 0.0 -
Malaysia 1,355 0.2 1,563 0.2 9,030 04 124
Myanmar 68 0.0 17 0.0 143 0.0 153
Philippines 1,358 02 1,350 0.1 5310 02 9.6
Singapore 0 0.0 3 0.0 0 0.0 -100.0
Thailand 3,828 0.5 6,120 0.6 14,444 0.6 59
Viet Nam 2,212 0.3 2,291 0.2 12,645 0.6 12.1
The Pacific 18 0.0 14 0.0 0 - -
Cook Islands 0 0.0 0 0.0 0 0.0 -
Fiji 17 0.0 14 0.0 1 0.0 -19.3
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 -
Palau - - 0 0.0 0 0.0 -
Papua New Guinea 1 0.0 0 0.0 0 0.0 -
Samoa 0 0.0 0 0.0 0 0.0 -
Solomon Islands 0 0.0 0 0.0 0 0.0 -
Timor-Leste - - 0 0.0 0 0.0 -
Tonga 0 0.0 0 0.0 0 0.0 =
Vanuatu 0 0.0 0 0.0 0 0.0 —
Developed Group 111,613 14.2 117,162 122 151,057 6.8 1.7
Australia 34,980 44 37,083 3.8 50,930 23 2.1
Japan 75444 9.6 78,864 82 98,659 44 1.5
New Zealand 1,190 0.2 1,215 0.1 1,468 0.1 13
Total Asia and the Pacific (A) 787,070 100.0 963,907 100.0 2,229,900 100.0 5.8
Total World (B) 2,230,821 = 2,164,422 = 3,299,514 = 29
A/B (%) 353 - 44.5 - 67.6 - 2.8
- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes: Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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Table 2.3.2 Coal Production in Asia and the Pacific, 1990, 1994, and 2009

1990° 1994° 2009¢ AAGR!
ktoe % Share ktoe % Share ktoe % Share %

ADB DMCs in Asia and the Pacific 669,100 85.5 824,972 86.9 2,042,888 90.1 6.2
Asia 669,100 85.5 824,972 86.9 2,042,888 90.1 6.2
Central and West Asia 1,196 0.2 49,333 5.2 47377 2.1 -0.3
Afghanistan 99 0.0 4 0.0 23 0.0 129
Armenia - - 0 0.0 0 0.0 -
Azerbaijan = = 0 0.0 0 0.0 =
Georgia = = 110 0.0 138 0.0 1.5
Kazakhstan = = 45,981 48 44,281 2.0 -0.3
Kyrgyz Republic - - 333 0.0 217 0.0 -2.8
Pakistan 1,097 0.1 1,216 0.1 1,366 0.1 0.8
Tajikistan - - 42 0.0 86 0.0 49
Turkmenistan - - 0 0.0 0 0.0 -
Uzbekistan - - 1,647 0.2 1,289 0.1 -1.6
East Asia 550,469 703 625,449 65.9 1,565,778 69.0 6.3
People’s Republic of China 539,952 69.0 619,963 65.3 1,557,291 68.7 6.3
Hong Kong, China 0 0.0 0 0.0 0 0.0 -
Republic of Korea 7,576 1.0 3,085 03 1,159 0.1 -6.3
Mongolia 2,663 03 2,233 0.2 7,328 03 82
Taipei,China 278 0.0 168 0.0 0 0.0 -100.0
South Asia 104,694 134 123,804 13.0 244,687 10.8 4.6
Bangladesh 0 00 0 0.0 500 0.0 -
Bhutan 1 0.0 45 0.0 87 0.0 4.8
India 104,693 134 123,759 13.0 244177 10.8 4.6
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 0 0.0 0 0.0 10 0.0 -
Sri Lanka 0 0.0 0 0.0 0 0.0 -
Southeast Asia 12,740 1.6 26,386 2.8 185,046 8.2 139
Brunei Darussalam 0 0.0 0 0.0 0 0.0 -
Cambodia - - 0 0.0 0 0.0 -
Indonesia 5,785 0.7 17,138 1.8 150,835 6.6 15.6
Lao People’'s Democratic Republic 0 0.0 0 0.0 304 0.0 -
Malaysia 70 0.0 89 0.0 1171 0.1 18.7
Myanmar 36 0.0 28 0.0 761 0.0 24.6
Philippines 649 0.1 765 0.1 2474 0.1 8.1
Singapore 0 0.0 0 00 0 0.0 -
Thailand 3,603 05 5174 05 5,021 0.2 -0.2
Viet Nam 2,597 0.3 3,192 0.3 24,480 1.1 14.5
The Pacific 0 0.0 0 0.0 0 - -
Cook Islands 0 0.0 0 0.0 0 0.0 -
Fiji 0 0.0 0 0.0 0 0.0 -
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 -
Palau - - 0 0.0 0 0.0 -
Papua New Guinea 0 0.0 0 0.0 0 0.0 -
Samoa 0 0.0 0 0.0 0 0.0 -
Solomon Islands 0 0.0 0 0.0 0 0.0 -
Timor-Leste - - 0 0.0 0 0.0 -
Tonga 0 0.0 0 0.0 0 0.0 =
Vanuatu 0 0.0 0 0.0 0 0.0 -
Developed Group 113,459 14.5 124,498 13.1 225,540 9.9 4.0
Australia 106,103 13.6 118,687 125 222,226 9.8 43
Japan 5933 0.8 4,049 04 654 0.0 -114
New Zealand 1423 0.2 1,762 0.2 2,661 0.1 2.8
Total Asia and the Pacific (A) 782,558 100.0 949,470 100.0 2,268,428 100.0 6.0
Total World (B) 2,240,689 - 2,151,267 - 3,449,466 - 3.2
A/B (%) 34.9 - 44.1 - 65.8 - 2.7

- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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Crude Oil and Petroleum Products

Oil supply, which is equivalent to consumption, increased by 2.7% per annum on average,
from 806 Mtoe in 1994 to 1,199 Mtoe in 2009 (Table 2.3.3). It represented 26.2% of TPES in 2009
(Table 2.3.3), falling from 33.9% in 1994.

East Asia was responsible for 44.6% or 535 Mtoe of the total oil consumption in Asia and the
Pacific in 2009 (Table 2.3.3). The region also had the second-fastest annual growth rate of 4.8%
per annum from 1994 to 2009 in view of the high rate of motorization in the region.

The Developed Group was the second-largest consumer, accounting for 20.4% of the total
in 2009. However, the consumption actually decreased at an average annual rate 1.5% per
annum from 1994, anchored by Japan's demand contraction of 2.0% per annum.

South Asia had the fastest growth rate in oil consumption (5.3% per annum). Southeast Asia
came in third at 4.1% per annum. The share of South Asia in the total oil consumption of Asia
and the Pacific increased from 9.6% in 1994 to 14.1% in 2009. The share of Southeast Asia, on
the other hand, increased from 13.3% in 1994 to 16.5% in 20009.

Asia and the Pacific depended on energy imports, especially on oil. In 2009, crude oil
production was only equivalent to 45.3% of the total oil consumption (544 Mtoe of 1,199 Mtoe,
Table 2.3.4). Although Asia and the Pacific is a net oil importer, Central and West Asia as well
as the Pacific are net oil exporters. In 2009, Central and West Asia produced 147 Mtoe of crude
oil but only consumed 51 Mtoe.” Although 12 of the 14 countries of the Pacific depend on
entirely on imports for their oil requirements, the region is a net oil exporter because of the oil
production in Papua New Guinea and Timor-Leste.

In terms of final energy consumption, 45.1% of the petroleum products (major products being
motor gasoline and automotive diesel oil) were used in the transport sector. From 1994 to
2009, there was a marked increase in the consumption of diesel (Figure 2.3.3).

7 The net exporting countries in this area are Azerbaijan, Kazakhstan, Turkmenistan, and Uzbekistan.
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Table 2.3.3  Oil Consumption in Asia and the Pacific, 1990, 1994, and 2009

1990 1994° 2009¢ AAGR?
ktoe % Share ktoe % Share ktoe % Share %

ADB DMCs in Asia and the Pacific 355,870 55.6 500,879 62.1 954,505 79.6 44
Asia 354,674 554 499,582 62.0 952,965 79.5 44
Central and West Asia 11,161 1.7 49,671 6.2 51,124 43 0.2
Afghanistan 668 0.1 324 0.0 176 0.0 -43
Armenia - - 340 0.0 371 0.0 0.6
Azerbaijan - - 8451 1.0 3,527 0.3 =5.7
Georgia - - 1,951 0.2 878 0.1 -5.2
Kazakhstan - - 12,779 16 14,393 1.2 0.8
Kyrgyz Republic - = 402 00 1,197 0.1 75
Pakistan 10,493 16 13,932 1.7 21,082 18 28
Tajikistan - - 407 0.1 500 0.0 14
Turkmenistan - - 3,120 04 4,649 04 27
Uzbekistan - - 7,965 1.0 4,527 04 -3.7
East Asia 193,703 30.2 265,021 329 535,281 44.6 4.8
People’s Republic of China 114,439 179 146,158 18.1 395,328 33.0 6.9
Hong Kong, China 4,790 0.7 6,923 0.9 2,988 0.2 -54
Republic of Korea 49,734 7.8 83417 10.3 93,315 7.8 0.8
Mongolia 822 0.1 363 0.0 784 0.1 53
Taipei,China 23918 3.7 28,160 35 42,865 36 2.8
South Asia 64,877 10.1 77,576 9.6 169,175 14.1 53
Bangladesh 1,791 0.3 2,167 0.3 4,702 04 53
Bhutan 29 0.0 32 0.0 74 0.0 6.2
India 61,439 96 73,019 9.1 159,412 133 53
Maldives 48 0.0 70 0.0 292 0.0 10.7
Nepal 244 0.0 444 0.1 907 0.1 49
Sri Lanka 1,326 0.2 1,844 0.2 4,154 0.3 56
Southeast Asia 84,933 13.3 107,314 13.3 197,385 16.5 4.1
Brunei Darussalam 38 0.0 499 0.1 811 0.1 33
Cambodia - - 472 0.1 1,441 0.1 83
Indonesia 30,430 4.8 32,092 40 72,172 6.0 56
Lao People’s Democratic Republic 163 0.0 196 0.0 627 0.1 8.1
Malaysia 12,478 19 16,855 2.1 26,577 22 3.1
Myanmar 705 0.1 1,137 0.1 1,286 0.1 0.8
Philippines 10,606 1.7 14,548 18 13,342 1.1 -0.6
Singapore 9,878 1.5 10,714 13 20421 1.7 44
Thailand 17,898 2.8 26,649 33 43,754 36 34
Viet Nam 2,737 04 4,624 0.6 16,954 14 9.0
The Pacific 1,196 0.2 1,296 0.2 1,540 - -
Cook Islands 7 0.0 7 0.0 24 0.0 8.9
Fiji 239 0.0 243 0.0 394 0.0 35
Kiribati 7 0.0 7 0.0 10 0.0 26
Marshall Islands - - 34 0.0 33 0.0 -0.7
Federated States of Micronesia - - 45 0.0 41 0.0 -1.2
Nauru 43 0.0 44 0.0 47 0.0 0.5
Palau - - 62 0.0 70 0.0 0.9
Papua New Guinea 753 0.1 784 0.1 1,540 0.1 46
Samoa 42 0.0 41 0.0 54 0.0 19
Solomon Islands 54 0.0 51 0.0 64 0.0 1.7
Timor-Leste - - 62 0.0 72 0.0 24
Tonga 26 0.0 36 0.0 58 0.0 34
Vanuatu 23 0.0 21 0.0 33 0.0 3.2
Developed Group 284,499 444 305,179 379 244,716 204 -1.5
Australia 31,201 49 33,034 4.1 40,356 34 13
Japan 249,022 389 266,993 33.1 198,267 16.5 -20
New Zealand 4,277 0.7 5,153 0.6 6,093 0.5 1.1
Total Asia and the Pacific (A) 640,369 100.0 806,058 100.0 1,199,221 100.0 2.7
Total World (B) 3,226,209 - 3,294,286 - 3,987,412 - 1.3
A/B (%) 19.8 - 24.5 - 30.1 - 14

- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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Table 2.3.4 Crude Oil Production in Asia and the Pacific, 1990, 1994, and 2009

1990° 1994° 2009¢ AAGR!
ktoe % Share ktoe % Share ktoe % Share %
ADB DMCs in Asia and the Pacific 296,097 90.2 355,227 92.2 514,661 94.7 25
Asia 291,597 88.8 349,518 90.7 512,643 943 2.6
Central and West Asia 2,712 0.8 42,155 10.9 146,926 27.0 8.7
Afghanistan 9 0.0 0 0.0 0 0.0 =
Armenia = = 0 0.0 0 0.0 =
Azerbaijan - - 9,609 25 50,659 9.3 1.7
Georgia = = 46 0.0 51 0.0 0.7
Kazakhstan - - 20,374 53 77,972 14.3 94
Kyrgyz Republic - - 88 00 75 0.0 -1.1
Pakistan 2,703 0.8 2,864 0.7 3,498 0.6 1.3
Tajikistan - - 34 0.0 26 0.0 -1.8
Turkmenistan - - 3,613 09 9,841 18 6.9
Uzbekistan - - 5,527 14 4,804 0.9 -0.9
East Asia 138,604 422 146,143 379 193,181 355 1.9
People’s Republic of China 138,448 422 146,085 379 189,490 349 1.7
Hong Kong, China 0 0.0 0 0.0 0 0.0 =
Republic of Korea 0 0.0 0 0.0 3,418 0.6 -
Mongolia 0 0.0 0 0.0 258 0.0 -
Taipei,China 156 0.0 59 0.0 14 0.0 -89
South Asia 35417 10.8 35,735 9.3 38,597 7.1 0.5
Bangladesh 94 0.0 39 0.0 70 0.0 4.0
Bhutan 0 0.0 0 0.0 0 0.0 -
India 35,323 10.8 35,696 93 38,527 7.1 0.5
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 0 0.0 0 0.0 0 0.0 -
Sri Lanka 0 0.0 0 0.0 0 0.0 -
Southeast Asia 114,864 350 125,485 32.6 133,939 24.6 04
Brunei Darussalam 7,677 23 8,676 23 9,301 1.7 0.5
Cambodia - - 0 0.0 0 0.0 -
Indonesia 70,733 215 73,146 19.0 54,431 10.0 -20
Lao People’s Democratic Republic 0 0.0 0 0.0 0 0.0 -
Malaysia 30,629 9.3 32,798 85 34,771 6.4 04
Myanmar 734 0.2 700 0.2 968 0.2 22
Philippines 229 0.1 221 0.1 962 0.2 10.3
Singapore 0 0.0 0 0.0 0 0.0 =
Thailand 2,112 06 2,716 0.7 16,188 30 126
Viet Nam 2,750 0.8 77228 19 17,317 3.2 6.0
The Pacific 4,500 14 5,709 1.5 2,018 - -
Cook Islands 0 00 0 0.0 0 0.0 -
Fiji 0 0.0 0 0.0 0 0.0 -
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 =
Palau - - 0 0.0 0 0.0 -
Papua New Guinea 4,500 14 5,709 15 2,018 04 -6.7
Samoa 0 0.0 0 0.0 0 0.0 =
Solomon Islands 0 0.0 0 0.0 0 0.0 -
Timor-Leste = = 7,242 1.6 7,369 1.3 03
Tonga 0 0.0 0 0.0 0 0.0 =
Vanuatu 0 0.0 0 0.0 0 0.0 -
Developed Group 32,272 9.8 30,144 7.8 29,003 53 -0.3
Australia 29,026 8.8 26,739 6.9 25,503 4.7 -0.3
Japan 555 0.2 764 0.2 798 0.1 0.3
New Zealand 2,692 0.8 2,641 0.7 2,702 0.5 0.2
Total Asia and the Pacific (A) 328,369 100.0 385,371 100.0 543,664 100.0 2.3
Total World (B) 3,228,528 - 3,315,234 - 3,994,479 - 1.3
A/B (%) 10.2 - 11.6 - 13.6 - 1.1
- = no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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Figure 2.3.3 Oil Consumption in the Transport Sector in Asia and the Pacific, 1994-2009
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Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

Natural Gas

Asia and the Pacific’s self-sufficiency level in natural gas in 2009 was relatively high at 93.2%.
The supply of natural gas increased by 5.5% per annum, on average, from 244 Mtoe in 1994 to
547 Mtoe in 2009. Natural gas represented 12.0% of TPES in 2009.

Asignificant amount of gas was consumed in the industry, residential, and commercial sectors.
In 2009, 49.1% of the gas supply was used by these sectors. However, the power sector was
also a major gas consumer, using 42.5% of the supply.

The largest natural gas consumer in Asia and the Pacific in 2009 was East Asia, which was
responsible for 23.6% (129 Mtoe) of the total consumption. This region surpassed Central and
West Asia, which was the largest consumer in 1994. Southeast Asia had the second-largest
consumption, accounting for 23.3% (127 Mtoe) of the total, closely followed by the Central and
West Asia at 21.1% (115 Mtoe) and the Developed Group with 20.3% (111 Mtoe). Table 2.3.5
shows the natural gas consumption in Asia and the Pacific in 1990, 1994, and 20009.
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Table 2.3.5 Natural Gas Consumption in Asia and the Pacific, 1990, 1994, and 2009

1990° 1994° 2009¢ AAGR‘
ktoe % Share ktoe % Share ktoe % Share %

ADB DMCs in Asia and the Pacific 75,545 54.6 172,639 70.8 436,171 79.7 64
Asia 75473 54.6 172,559 70.7 435,834 79.7 6.4
Central and West Asia 10,290 74 78,339 32.1 115,334 211 26
Afghanistan 213 02 174 0.1 3 0.0 -26.1
Armenia - - 706 03 1,409 03 4.7
Azerbaijan - - 7,283 30 8,225 1.5 0.8
Georgia - - 1,622 0.7 1,086 0.2 -26
Kazakhstan - - 8,122 33 19,193 35 59
Kyrgyz Republic - - 726 03 550 0.1 -18
Pakistan 10,077 7.3 12,384 5.1 27,297 50 54
Tajikistan - - 648 03 363 0.1 -38
Turkmenistan - - 10,634 44 15,070 28 24
Uzbekistan - - 36,040 14.8 42,141 77 1.0
East Asia 18,696 13.5 26,686 10.9 129,011 23.6 11.1
People’s Republic of China 14,242 10.3 16,347 6.7 83,505 153 115
Hong Kong, China 0 0.0 0 0.0 2,512 0.5 -
Republic of Korea 2,725 20 6,866 28 31,713 58 10.7
Mongolia 0 0.0 0 0.0 0 0.0 -
Taipei,China 1,728 1.2 3473 14 11,280 2.1 8.2
South Asia 14,292 10.3 19,497 8.0 64,231 11.7 83
Bangladesh 3,724 2.7 5,145 2.1 15,321 2.8 7.5
Bhutan 0 0.0 0 0.0 0 0.0 -
India 10,568 7.6 14,352 59 48910 89 85
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 0 0.0 0 0.0 0 0.0 -
Sri Lanka 0 0.0 0 0.0 0 0.0 -
Southeast Asia 32,196 233 48,037 19.7 127,258 233 6.7
Brunei Darussalam 2,033 15 1,893 0.8 1,868 0.3 -0.1
Cambodia - - 0 0.0 0.0 -
Indonesia 16,889 12.2 22,201 9.1 44,842 82 48
Lao People’s Democratic Republic 0 0.0 0 0.0 0 0.0 -
Malaysia 6,801 49 12,392 5.1 29,603 54 6.0
Myanmar 760 0.5 1,088 04 2,742 0.5 64
Philippines 0 0.0 5 0.0 3,237 0.6 55.0
Singapore 0 0.0 1,129 0.5 6,233 1.1 121
Thailand 5710 4.1 9,307 38 31,631 58 85
Viet Nam 3 0.0 23 0.0 7,101 13 46.8
The Pacific 72 0.1 80 0.0 338 - 10.9
Cook Islands 0 0.0 0 0.0 0 0.0 -
Fiji 0 0.0 0 0.0 0 0.0 -
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 -
Palau - - 0 0.0 0 0.0 -
Papua New Guinea 72 0.1 80 0.0 338 0.1 10.1
Samoa 0 0.0 0 0.0 0 0.0 -
Solomon Islands 0 0.0 0 0.0 0 0.0 -
Timor-Leste - - 0 0.0 0 0.0 -
Tonga 0 0.0 0 0.0 0 0.0 -
Vanuatu 0 0.0 0 0.0 0 0.0 -
Developed Group 62,740 454 71,341 29.2 110,866 20.3 3.0
Australia 15,344 1.1 15,922 6.5 28,286 52 39
Japan 43,525 31.5 51,367 21.1 79,120 14.5 29
New Zealand 3,872 2.8 4,052 1.7 3,460 0.6 -1.0
Total Asia and the Pacific (A) 138,285 100.0 243,980 100.0 547,037 100.0 55
Total World (B) 1,670,530 - 1,759,165 - 2,540,218 2.5
A/B (%) 83 - 139 - 21.5 - 3.0

- = no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil

equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former

Soviet Union during that period.

o

values are not included in the regional totals.

Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

a

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and

Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).



Overview of the Energy Demand and Supply Situation in Asia and the Pacific 37

Table 2.3.6 Natural Gas Production in Asia and the Pacific, 1990, 1994, and 2009

1990° 1994° 2009¢ AAGR
ktoe % Share ktoe % Share ktoe % Share %
ADB DMCs in Asia and the Pacific 110,522 82.5 220,546 884 461,557 90.6 5.0
Asia 110,450 82.5 220,467 884 461,219 90.5 5.0
Central and West Asia 10,290 77 88,966 35.7 148,676 29.2 3.5
Afghanistan 213 0.2 174 0.1 3 0.0 -26.1
Armenia - - 0 0.0 0 0.0 -
Azerbaijan - - 5,168 2.1 13,660 2.7 6.7
Georgia = = 2 0.0 6 0.0 7.6
Kazakhstan - - 3,636 1.5 22,811 45 13.0
Kyrgyz Republic - - 32 00 13 00 -5.8
Pakistan 10,077 7.5 12,376 5.0 27,293 54 54
Tajikistan - - 26 00 31 00 1.2
Turkmenistan - - 29,237 1.7 31,063 6.1 0.4
Uzbekistan - - 38,315 154 53,799 10.6 23
East Asia 15,287 114 17,074 6.8 80,115 15.7 10.9
People’s Republic of China 14,242 10.6 16,347 6.6 79,385 15.6 11.1
Hong Kong, China 0 0.0 0 0.0 0 0.0 =
Republic of Korea 0 0.0 0 0.0 449 0.1 -
Mongolia 0 0.0 0 0.0 0 0.0 =
Taipei,China 1,045 0.8 727 0.3 281 0.1 -6.2
South Asia 14,292 10.7 19,497 7.8 53,802 10.6 7.0
Bangladesh 3,724 28 5,145 2.1 15,321 3.0 7.5
Bhutan 0 0.0 0 0.0 0 0.0 -
India 10,568 7.9 14,352 538 38,481 7.6 6.8
Maldives 0 0.0 0 0.0 0 0.0 -
Nepal 0 0.0 0 0.0 0 0.0 -
Sri Lanka 0 0.0 0 0.0 0 0.0 —
Southeast Asia 70,582 52.7 94,929 38.1 178,627 35.1 43
Brunei Darussalam 7,583 5.7 8,210 33 10,604 2.1 1.7
Cambodia - - 0 0.0 0 0.0 -
Indonesia 41,040 306 53,230 213 77,022 151 25
Lao People’s Democratic Republic 0 0.0 0 0.0 0 0.0 -
Malaysia 15,487 11.6 23,068 9.2 47,588 9.3 49
Myanmar 760 0.6 1,088 04 9,738 19 15.7
Philippines 0 0.0 5 0.0 3,237 0.6 55.0
Singapore 0 0.0 0 0.0 0 0.0 =
Thailand 5,710 43 9,307 3.7 23,337 4.6 6.3
Viet Nam 3 0.0 23 0.0 7,101 14 46.8
The Pacific 72 0.1 80 0.0 338 - -
Cook Islands 0 0.0 0 0.0 0 0.0 -
Fiji 0 0.0 0 0.0 0 0.0 -
Kiribati 0 0.0 0 0.0 0 0.0 -
Marshall Islands - - 0 0.0 0 0.0 -
Federated States of Micronesia - - 0 0.0 0 0.0 -
Nauru 0 0.0 0 0.0 0 0.0 -
Palau - - 0 0.0 0 0.0
Papua New Guinea 72 0.1 80 0.0 338 0.1 10.1
Samoa 0 0.0 0 0.0 0 0.0 -
Solomon Islands 0 0.0 0 0.0 0 0.0 -
Timor-Leste - - 0 0.0 0 0.0 -
Tonga 0 0.0 0 0.0 0 0.0 =
Vanuatu 0 0.0 0 0.0 0 0.0 -
Developed Group 23412 17.5 28,901 11.6 48,058 94 34
Australia 17,693 132 22,817 9.1 41,184 8.1 4.0
Japan 1,847 14 2,032 038 3,326 0.7 33
New Zealand 3,872 29 4,052 1.6 3,548 0.7 -0.9
Total Asia and the Pacific (A) 133,934 100.0 249,447 100.0 509,615 100.0 49
Total World (B) 1,692,426 - 1,784,661 - 2,526/422 - 23
A/B (%) 7.9 - 14.0 - 20.2 - 2.5
- = no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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The largest natural gas producer in Asia and the Pacific was Southeast Asia, accounting for
35.1% or 179 Mtoe of the region’s natural gas production in 2009 (Table 2.3.6). The second-
largest producer was Central and West Asia, having contributed 29.2% or 149 Mtoe during the
same year (Table 2.3.6).

Electricity

Power generation rose by 5.9% per annum on average, from 3,274 terawatt-hours (TWh) in
1994 to 7,700 TWh in 2009 (Figure 2.3.4). Thermal power generation increased by 6.4% per
annum from 2,358 TWh in 1994 to 5,967 TWh in 2009. As a result, the share of thermal power
generation increased to 77.5% of the total in 2009. Nuclear power generation grew by 2.7% per
annum on average, from 373 TWh in 1994 to 558 TWh in 2009. Hydropower generation rose by
4.6% per annum on average, from 516 TWh in 1994 to 1,018 TWh in 2009.

Thermal power generation, which uses fossil fuels, dominates electricity generation in Asia
and the Pacific. In 2009, 80.3% of the total fossil fuels consumed for electricity generation was

coal, with natural gas having a 15.0% share, and oil taking the remainder of 4.7% (Figure 2.3.5).

Figure 2.3.4 Electricity Generation in Asia and the Pacific, 1994-2009
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Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

Electricity consumption per capita in Asia and the Pacific varied widely among the countries
and country groupings (Figure 2.3.6 and Table 2.3.7). For instance, electricity consumption
per capita in the Developed Group reached 7,858 kilowatt-hours (kWh) in 2009, compared
to 477 kWh in the Pacific in 2008. Likewise, the electricity consumption per capita in the ADB
DMCs was only 1,451 kWh. For the whole Asia and the Pacific, the amountis 1,714 kWh. Yet Asia
and the Pacific electricity consumption per capita is only 69.7% of the world's average, which
could be attributed to the very low electrification rates in most of the DMCs in the Pacific,
South Asia, and Southeast Asia.
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Figure 2.3.5 Fuel Inputs for Electricity Generation in Asia and the Pacific, 1994-2009
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Figure 2.3.6 Electricity Generation in Asia and the Pacific, 1994 and 2009
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Table 2.3.7 Electricity Consumption per Capita, 1990, 1994, and 2009

1990 1994° 2009¢ AAGR*
kWh kWh kWh %
ADB DMCs in Asia and the Pacific 428 543 1451 6.8
Asia 428 543 1,453 6.8
Central and West Asia 223 890 969 0.6
Afghanistan 21 29 55 4.5
Armenia - 983 1,455 2.7
Azerbaijan - 1,888 1,387 -20
Georgia - 1,923 1,332 24
Kazakhstan - 3,580 4496 15
Kyrgyz Republic - 1,842 1,353 =20
Pakistan 257 319 436 2.1
Tajikistan - 2,517 1,997 -1.5
Turkmenistan - 1,232 1,868 2.8
Uzbekistan - 1,708 1,483 -0.9
East Asia 665 745 2617 8.7
People’s Republic of China 534 559 2,287 9.8
Hong Kong, China 4178 4835 5,931 14
Republic of Korea 2,202 3,297 8,324 6.4
Mongolia 1,300 833 1,175 23
Taipei,China 3,666 4,687 8,739 4.2
South Asia 222 282 553 46
Bangladesh 45 65 245 93
Bhutan 270 527 1,714 8.8
India 249 316 608 45
Maldives 96 181 813 11.3
Nepal 32 37 90 6.1
Sri Lanka 150 198 354 4.0
Southeast Asia 307 436 929 5.2
Brunei Darussalam 3,784 5,403 8,278 29
Cambodia - 10 126 19.5
Indonesia 166 249 567 5.6
Lao People’s Democratic Republic 39 60 369 12.9
Malaysia 1,095 1,688 3,447 49
Myanmar 44 53 98 4.2
Philippines 344 363 555 2.9
Singapore 4,659 5,529 7,531 2.1
Thailand 672 1,057 1,968 42
Viet Nam 94 131 894 13.7
The Pacific 393 290 477 34
Cook Islands 941 821 1,516 45
Fiji 581 581 921 33
Kiribati 110 70 221 8.6
Marshall Islands - 1,195 1,040 -2.7
Federated States of Micronesia - 696 693 -0.1
Nauru 3,169 3,016 3,689 14
Palau - 5,309 6,229 23
Papua New Guinea 397 239 483 4.8
Samoa 298 354 580 36
Solomon Islands 68 124 112 -14
Timor-Leste - 79 123 77
Tonga 210 261 389 29
Vanuatu 170 189 242 1.8
Developed Group 6,264 6,896 7,858 0.9
Australia 7,573 7,875 9,740 14
Japan 6,030 6,714 7,503 0.7
New Zealand 8,180 8,336 8,774 0.3
Total Asia and the Pacific (A) 717 836 1,713 49
Total World (B) 1,833 1,869 2,459 1.8
A/B (%) 39.1 447 69.6 3.0

- =no data or not applicable, AAGR = average annual growth rate, ADB = Asian Development Bank, DMC = developing member country, ktoe = thousand tons of oil
equivalent.

Notes Energy values are rounded to the nearest ones, while percentage values are rounded to the nearest tenths. Figures may not add up to total because of rounding.
Data of the former republics of the Soviet Union in Central and West Asia in 1990 are not included, as these countries had just declared independence from the former
Soviet Union during that period.

Column entries for Cambodia are for the year 1995; for the Marshall Islands, for 2003; for the Federated States of Micronesia, for 2000; and for Timor-Leste, for 2000. These
values are not included in the regional totals.

Values for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Marshall Islands, Federated States of Micronesia, Nauru, Palau, Samoa, Solomon Islands, Timor-Leste,
Tonga, and Vanuatu are 2008 data. These values are not included in the regional totals.

Growth rates are estimated from 1994 to 2009, if data are available. Growth rates for Afghanistan, Bhutan, Maldives, Cook Islands, Fiji, Kiribati, Nauru, Samoa, Tonga, and
Vanuatu are for the period from 1994 to 2008, while those for Cambodia are from 1995 to 2009; for the Marshall Islands, from 2003 to 2008; for the Federated States of
Micronesia, from 2000 to 2008; and for Timor-Leste, from 2002 to 2008. The growth rate in the Pacific was not calculated, as only Papua New Guinea has data for 2009.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and UNSD (2011a).
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2.4 Regional Energy Trends

By region, from 1994 to 2009, Southeast Asia’s primary energy supply grew at the fastest annual
growth rate of 6.6%, followed by East Asia at 6.2% per annum, South Asia at 4.2% per annum,
and Central and West Asia at 1.4% per annum. Primary energy supply of the Pacific grew by
3.8% per annum from 1994 to 2008. Figure 2.4.1 shows the TPES in Asia and the Pacific by
region and group from 1994 to 2009.

Figure 2.4.1 Primary Energy Supply by Region, 1994-2009
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Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

Of the total primary energy supply in Asia and the Pacific, East Asia represented the largest
share at 54.0%, followed by South Asia at 15.8%, the Developed Group at 13.3%, Southeast Asia
at 11.5%, Central and West Asia at 5.3% in 2009 (Figure 2.4.2). The Pacific had a share of at 0.1%
in 2008.
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Figure 2.4.2 Primary Energy Supply by Region, 1994 and 2009

1994 2009
Central and
West Asia
Central and 5.3%

West Asia
8.3%

Developed
P P

. South Asia
SouthAsia 15.8%

o | The Pacific
The nglf/l: 0.0%

2,378,045 ktoe 4,577,539 ktoe

ktoe = thousand tons of oil equivalent.
Sources: ADB (unpublished), APERC (APEC Energy Database), IEA (2011b), Lao PDR Ministry of Energy and Mines (unpublished), and
UNSD (2011a).

Central and West Asia

The TPES of Central and West Asia increased from 197 Mtoe in 1994 to 243 Mtoe in 2009, at an
average annual rate of 1.4% (Figure 2.4.3).

Figure 2.4.3 Primary Energy Supply in Central and West Asia, 1994-2009
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The supply of nuclear energy had the fastest growth rate that averaged 17.0% from 1994 to
2009. The second-fastest growing source was natural gas, which grew by 2.6% per annum,
followed by biomass at 2.2% per annum. Hydroelectric energy had a 0.1% annual growth
rate, while the supply of oil was the slowest growing at 0.2% per annum on average. Coal
consumption decreased at an annual rate of 0.3% on average during the same period.

In terms of the energy sources' share in the TPES, natural gas had the biggest share at 45.7%,
followed by oil at 21.1% in 2009 (Figure 2.4.5 Primary Energy Mix in Central and West Asia,
1994 and 2009). Coal accounted for the third-largest share at 15.7%, followed by others (mainly
biomass) at 12.4% in the same year. Nuclear energy, despite its high annual growth rate of 8.7%
from 1997 to 2009 accounted for a small share of the TPES, at 0.6%.

Figure 2.4.4 Indigenous Energy Production in Central and West Asia, 1994-2009
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In contrast, indigenous energy production increased at an average annual rate of 4.1%, from
209.0 Mtoe in 1994 to 381.6 Mtoe in 2009 (Figures 2.4.4 and 2.4.6). Coal production in 2009
(47.4 Mtoe) is slightly lower than the production in 1994 (49.3 Mtoe). On the other hand, oil
production increased from 42.2 Mtoe in 1994 to 146.9 Mtoe in 2009. Similarly, gas production
increased from 89.0 Mtoe in 1994 to 148.7 Mtoe in 2009.
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Figure 2.4.5 Primary Energy Mix in Central and West Asia, 1994 and 2009
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Figure 2.4.6 Indigenous Energy Production in Central and West Asia, 1994 and 2009
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East Asia

The TPES of East Asia more than doubled, from 999 Mtoe in 1994 to 2,471 Mtoe in 2009,
growing at an average rate of 6.2% annually (Figure 2.4.7). Natural gas was the fastest-growing
fuel, with an average annual growth rate of 11.1%.

Coal represented the largest share of the TPES, at 68.0% in 2009, increasing from 66.3% in 1994.
QOil accounted for the second-largest share, at 21.7% in 2009, decreasing from 26.5% in 1994,
This was followed by gas and nuclear at 5.2% and 2.7%, respectively, in 2009 (Figure 2.4.9  Pri-
mary Energy Mix in East Asia, 1990, 1994, and 2009).

Figure 2.4.7 Primary Energy Supply in East Asia, 1990-2009
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Sources: APERC (APEC Energy Database) and IEA (2011b).

Indigenous energy production increased slower than primary energy supply, at an average
rate of 5.9% per annum, increasing from 833.5 Mtoe in 1994 to 1,966.1 Mtoe in 2009 (Figures
248 and 2.4.10). On an absolute scale, coal production increased the greatest, growing from
625.4 Mtoe in 1994 to 1,565.8 Mtoe in 2009—at an average growth rate of 6.3% per annum.
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Figure 2.4.8 Indigenous Energy Production in East Asia, 1990-2009
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Figure 2.4.9 Primary Energy Mix in East Asia, 1990, 1994, and 2009
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Figure 2.4.10 Indigenous Energy Production in East Asia, 1990, 1994, and 2009
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The Pacific

The TPES in the Pacific increased from 2 Mtoe in 1994 to 3 Mtoe in 2008, growing at an annual
rate of 3.8%.°

Among the energy types in the Pacific’s primary energy supply, natural gas grew the fastest,
with an annual growth rate of 10.9%, although the product is used only in Papua New Guinea
(Figure 2.4.11). Oil had the second-fastest growth rate of 4.4% per annum. The majority of
countries in the Pacific imports petroleum products. Oil constituted the largest share of TPES,
at 68.4% in 2008, followed by natural gas at 9.8%, geothermal energy at 9.3%, biomass at 8.5%,
hydro at 4.1%, and coal at almost zero (Figure 2.4.13).

Figures 2.4.12 and 2.4.14 show the indigenous production of energy in the Pacific. The sudden
jump in indigenous energy production in 2002, which is quite apparent in Figure 2.4.12, is due
to the addition of Timor-Leste to the roster of ADB members in the Pacific. In 2009, indigenous
energy production in the Pacific amounted to 10,562, with oil making up the biggest share
(89.7%).

8 The TPES growth rate considers only 11 of the 14 members in the Pacific, which have data for 1994 and 2000
(excluding the Marshall Islands, Federated States of Micronesia, Timor-Leste, and Tuvalu). As previously noted, not
all of the countries in the Pacific have data for 1994. The variability in the availability of energy data among the
Pacific countries also explains the sudden jumps in primary energy supply (Figure 2.4.11) and indigenous energy
production (Figure 2.4.12).
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Figure 2.4.11 Primary Energy Supply in the Pacific, 1990-2008
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Figure 2.4.12 Indigenous Energy Production in the Pacific, 1990-2008
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Figure 2.4.13 Primary Energy Mix in the Pacific, 1990, 1994, and 2008
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Figure 2.4.14 Indigenous Energy Production in the Pacific, 1990, 1994, and 2008
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South Asia

The primary energy supply of South Asia increased from 392 Mtoe in 1994 to 725 Mtoe in 2009,
at an annual rate of 4.2% (Figure 2.4.15).

From 1994 to 2009, the natural gas supply grew at a fast rate, with an average annual growth
of 8.3%. Nuclear energy had an identical annual growth rate of 8.3% in view of the increase in
the nuclear electricity-generating capacity in India. Coal also had a rapid growth rate of 5.4%
per annum, while oil closely followed at 5.3% per annum. Hydro also increased, although at a
slower growth rate of 1.7% per annum. Notably, other energy, which constitutes solar, wind,
and liquid biofuels, increased at an average annual rate of 29.9%, although its share to the total
primary energy supply constituted a mere 0.2% in 2009.

Coal accounted for the biggest share of the primary energy supply at 39.5% in 2009, followed
by biomass at 25.9% and oil at 23.3%. Natural gas had an 8.9% share in 2009. Figure 2.4.17
Primary Energy Mix in South Asia, 1990, 1994, and 2009 shows the primary energy mix in South
Asia in 2009.

Figure 2.4.15 Primary Energy Supply in South Asia, 1990-2009
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Sources: [EA (2011b) and UNSD (2011a).

Indigenous energy production in South Asia grew at an average rate of 3.1% per annum, from
344.5 Mtoe in 1994 to 541.2 Mtoe in 2009 (Figures 2.4.16 and 2.4.18). Incremental growth in
coal production , which amounts to 120.9 Mtoe, accounted for bulk (61.5%) of the 196.7 Mtoe
growth in indigenous energy production. This is followed by the incremental growth in gas and
biomass production, which amount to 34.3 Mtoe (17.4%) and 31.3 Mtoe (15.9%), respectively.
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Figure 2.4.16

Indigenous Energy Production in South Asia, 1990-2009
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Figure 2.4.17 Primary Energy Mix in South Asia, 1990, 1994, and 2009
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Figure 2.4.18 Indigenous Energy Production in South Asia, 1990, 1994, and 2009
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Southeast Asia

The primary energy supply in Southeast Asia, excluding biomass, increased at an annual rate of
5.8%, from 181 Mtoe in 1994 to 422 Mtoe in 2009. Biomass was excluded in the analysis because
data collection for this type of energy in three (i.e,, Indonesia, Thailand, and Viet Nam) of the 10
Southeast Asian countries started only after 2003. As shown in Figure 2.4.19, the portion of the
graph of biomass demonstrated a sudden jump in 2004 compared to its 2003 value, as four of
the 10 Southeast Asian countries started to report biomass data during this year.

The primary energy supply that experienced the fastest growth during this period was coal,
with an average annual growth rate of 11.0%. This is due to the construction of coal-fired power
plants in Indonesia, Malaysia, Philippines, Thailand, and Viet Nam that began in the 1990s.

The fast growth rate of natural gas is attributable to the installation of natural gas-fired power
plants in the same five countries as well as Singapore during the same period. Geothermal
energy grew at an average annual rate of 5.9% per annum, which is attributable to geothermal
developments in the Philippines and Indonesia.

In 2009, oil still formed the bulk of the TPES in Southeast Asia with a share of 46.8%, down from
59.2% in 1994 (Figure 2.4.21). The main reason for this decline is the replacement of old oil-fired
power plants with coal- and natural gas-fired generating facilities in most of the 10 countries
in this region.

In 2009, coal share stood at 17.7% while gas had 30.2%; geothermal, 3.8%; hydro, 1.5%; and
others, 0.1% shows the primary energy mix (excluding biomass) in Southeast Asia in 1990,
1994, and 20009.

On average, indigenous energy production increased by 5.6% per annum from 1994 to 2009
(Figures 24.20 and 2.4.22).
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Figure 2.4.19 Primary Energy Supply in Southeast Asia, 1990-2009
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Note: The big jump in primary supply of biomass is due to the unavailability of biomass data in three of the 10 Southeast Asian countries
before 2004. From 2004 onwards, these countries had been reporting consumption of biomass. There was also a sizable jump in
the data from 1994 to 1995 due to unavailability of data in Cambodia before 1995.

Sources: APERC (APEC Energy Database), IEA (2011b), and Lao PDR Ministry of Energy and Mines (unpublished).

Figure 2.4.20 Indigenous Energy Production in Southeast Asia, 1990-2009
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Note: The big jump in primary supply of biomass is due to the unavailability of biomass data in three of the 10 Southeast Asian countries
before 2004. From 2004 onwards, these countries had been reporting consumption of biomass. There was also a sizable jump in
the data from 1994 to 1995 due to unavailability of data in Cambodia before 1995.

Sources: APERC (APEC Energy Database), IEA (2011b), and Lao PDR Ministry of Energy and Mines (unpublished).
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Figure 2.4.21 Primary Energy Mix in Southeast Asia, 1990, 1994, and 2009
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Sources: APERC (APEC Energy Database), IEA (2011b), and Lao PDR Ministry of Energy and Mines (unpublished).

Figure 2.4.22 Indigenous Energy Production in Southeast Asia, 1990, 1994, and 2009
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Regional Profile (2009) Energy Reserves (year-end 2008)

Total Surface Area (square kilometer) 5,637,260 Coal (million ton) - Recoverable 39,187.0
Population (thousand) 281,152 Gas (trillion cubic feet) - Proven 550.1
GDP (constant 2000 $ billion) 2253 QOil (billion barrel) - Proven 31,356.0

Electrification Rate (%) -

- =no data or not applicable, GDP = gross domestic product.
Sources: ADB (2011 and 2012), APERC estimates, World Bank, and WEC (2010).
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Table 3.1 Key Data and Economic Profile

1990 1995 2000 2005 2009
Socioeconomic Data
Population (thousand) 196,626 218,618 241,139 262,028 281,152
GDP (constant 2000 $ billion) 1223 105.6 124.1 176.0 2253
GDP (constant 2005 PPP $ billion) 452.6 3799 4493 654.0 8438
GDP/capita (constant 2000 $) 622 483 515 672 801
GDP/capita (constant 2005 PPP $) 2,548 1,937 2,088 2,496 3,001

GDP = gross domestic product, PPP = purchasing power parity.

Note: In the computation of GDP/capita (constant 2005 PPP $) for 1990 to 2000, the population of Afghanistan was not included in the denominator due to unavailability
of GDP data.

Sources: ADB (2011) and World Bank.

Table 3.2 Energy Supply and Demand

1990 1995 2000 2005 2009
Primary Energy Supply (ktoe)
Indigenous Production - 205,218 249,868 328,896 381,573
Net Imports = -19,686 —-64,009 -111,684 -138,741
Total PES - 185,532 185,859 217,213 242,832
Coal = 32,530 23,387 33,978 38,073
QOil = 45,723 46,242 42,571 51,124
Gas = 77,912 84,082 103,787 115,334
Biomass = 22,525 25,091 27,930 30,075
Others - 6,842 7,058 8,946 8,226
TPES/capita (toe) = 0.85 0.77 0383 0.98
TPES/GDP (toe/constant 2005 PPP $ million) = 488 414 332 288
Final Energy Consumption (ktoe)
Industry - 40,362 33,354 46,416 45,082
Transportation = 16,233 19,055 21,427 24,727
Other Sectors - 86,176 80,438 88,138 100,565
Total FEC = 142,771 132,848 155,981 170,374
Coal = 13,719 6,462 11,980 12,219
Oil = 29,968 28,773 30,736 31,825
Gas = 48,999 48,734 54,773 64,694
Electricity = 15,765 15,234 19,753 20,631
Biomass = 22,055 24,609 27,387 29,485
Others = 12,265 9,036 11,353 11,520

- = no data or not applicable, FEC = final energy consumption, GDP = gross domestic product, ktoe = thousand tons of oil equivalent, PES = primary energy supply,
PPP = purchasing power parity, toe = ton of oil equivalent, TPES = total primary energy supply.
Sources: IEA (2011b) and UNSD (2011a).
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Figure 3.1
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Figure 3.3 Total Primary Energy Supply, 1994 and 2009
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Figure 3.4 Indigenous Energy Production, 1994 and 2009
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Figure 3.5 Electricity Generation by Plant Type, 1994 and 2009
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Figure 3.6 Electricity Consumption by Sector, 1994 and 2009
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Figure 3.7 Carbon Dioxide Emissions from Fuel Combustion, 1994 and 2009
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Figure 3.8 Final Energy Consumption by Sector, 1994-2009
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Figure 3.9 Final Energy Consumption by Type, Figure 3.10 Total Primary Energy Supply,
1994-2009 1994-2009
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Figure 3.13 Fuel Input for Electricity Generation,
1994-2009
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Sources: IEA (2011b) and UNSD (2011a).
Figure 3.15 Growth of GDP, TFEC, TPES, and co,
Emissions (indexed to year 2000), 1994-2009
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Source: APERC estimates.

Figure 3.14 Carbon Dioxide Emissions from Fuel

Combustion, 1994-2009
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Figure 3.16 Energy and Carbon Intensities,

1994-2009
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3.1 Afghanistan

Total Surface Area (square kilometer) 652,230 Coal (million ton) - Recoverable 66.0
Population (thousand) 33,438 Gas (trillion cubic feet) - Proven 1.8
GDP (constant 2000 $ billion) 8.4 Qil (billion barrels) - Proven -
Electrification Rate (%) 15.5

- =no data or not applicable.

Sources: ADB (2011 and 2012), IEA (2011c), World Bank, and WEC (2010).

2009 Energy Supply and Demand Flow (ktoe)

Gas: 3

Coal: 23
Hydro: 53
Biomass: 405

Indigenous Production: 483

PRIMARY COMMODITIES: 483

Transformation: 76

Transformation (Discrepancy: -3)
Losses: 61

Electricity: 91

(Discrepancy: -8,

Final Consumption by Type: 661

Loss and Own

Final Consumption by Sector: 661
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Table 3.1.1 Key Data and Economic Profile

1990 1995 2000 2005 2008
Socioeconomic Data
Population (thousand) 19,024 22,476 25951 29,905 32,518
GDP (constant 2000 $ billion) 3.6 32 2.7 6.8 7.2
GDP (constant 2005 PPP $ billion) - - - 224 286
GDP/capita (constant 2000 $) 190 144 105 227 221
GDP/capita (constant 2005 PPP $) - - - 748 879

- =no data or not applicable, GDP = gross domestic product, PPP = purchasing power parity.
Sources: ADB (2011) and World Bank.

Table 3.1.2 Energy Supply and Demand

1990 1995 2000 2005 2008
Primary Energy Supply (ktoe)
Indigenous Production 564 457 499 463 483
Net Imports 660 318 147 153 267
Total PES 1,224 775 646 617 751
Coal 99 4 1 23 23
il 668 308 139 144 176
Gas 213 167 119 2 3
Biomass 178 246 335 387 405
Others 66 50 53 60 144
TPES/capita (toe) 0.06 0.03 0.02 0.02 0.02
TPES/GDP (toe/constant 2005 PPP $ million) = = - 28 26
Final Energy Consumption (ktoe)
Industry 0 28 20 25 27
Transportation 423 136 61 49 99
Other Sectors 186 233 371 442 536
Total FEC 608 397 453 516 661
Coal 0 0 0 0 0
QOil 423 136 65 55 104
Gas 0 0 0 0 0
Electricity 35 54 53 75 153
Biomass 151 207 335 387 405
Others 0 0 0 0 0

- =no data or not applicable, FEC = final energy consumption, GDP = gross domestic product, ktoe = thousand tons of oil equivalent, PES = primary energy supply,
PPP = purchasing power parity, toe = ton of oil equivalent, TPES = total primary energy supply.
Source: UNSD (2011a).
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Figure 3.1.1 Final Energy Consumption by Sector, 1990 and 2008

1990 2008
Commercial Oothers Industry Ini:sqzry

130 ~ 5% _— 0.0%

Commercial
1.3% Others

13.0% Transport
15.0%

Residential
28.8%

Transport
69.5%
Residential
66.7%
608 ktoe 661 ktoe

ktoe = thousand tons of oil equivalent.
Source: UNSD (2011a).

Figure 3.1.2 Final Energy Consumption by Type of Energy, 1990 and 2008

1990 2008

Electricity

Electricity 23.1%

5.7%

608 ktoe 661 ktoe

ktoe = thousand tons of oil equivalent.
Source: UNSD (2011a).
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Figure 3.1.3 Total Primary Energy Supply, 1990 and 2008
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Source: UNSD (2011a).

Figure 3.1.4 Indigenous Energy Production, 1990 and 2008
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Source: UNSD (2011a).
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Figure 3.1.5 Electricity Generation by Plant Type, 1990 and 2008
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32.3%
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GWh = gigawatt-hour.
Source: UNSD (2011a).

2008
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Figure 3.1.6 Electricity Consumption by Sector, 1990 and 2008
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Figure 3.1.7 Carbon Dioxide Emissions from Fuel Combustion, 1990 and 2008

1990 2008

[o]1]
82.6%

457 kt C 165 kt C

kt C = thousand tons of carbon equivalent.
Source: APERC estimates.

Figure 3.1.8 Final Energy Consumption by Sector,

1990-2008
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Figure 3.1.9 Final Energy Consumption by Type,
1990-2008
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Figure 3.1.11 Indigenous Energy Production,
1990-2008
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Figure 3.1.10 Total Primary Energy Supply,
1990-2008
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Figure 3.1.12 Electricity Generation by Source,
1990-2008
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Figure 3.1.13  Fuel Input for Electricity Generation, Figure 3.1.14 Carbon Dioxide Emissions from Fuel

1990-2008 Combustion, 1990-2008
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Figure 3.1.15 Growth of GDP, TFEC, TPES, and co, Figure 3.1.16 Energy and Carbon Intensities,
Emissions (indexed to year 2000), 1990-2008 1990-2008
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Source: APERC estimates.
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Notes:

It could be noted that Afghanistan’s total primary energy supply (TPES) from 1990 to 2008
has decreased at an average annual rate of 2.7%, although the rate of decrease declined
considerably to 0.3% from 1992 to 2008. In contrast, total final energy consumption (TFEC)
increased at an average annual rate of 0.5% from1990 to 2008.

The main reason for these diverging TPES and TFEC growth rates could be the change in the
composition of the TFEC mix from an oil-dominated mix in 1990 to a biomass-dominated mix
in 2008. The use of biomass is less efficient as compared to using petroleum products such
as liquefied petroleum gas (LPG) or kerosene. This means that on an energy quantity basis,
the same amount of energy service requires more biomass as compared to using LPG and
kerosene. A study carried out by the Center for Energy Studies of the Tribhuvan University
in Nepal showed that the overall efficiency of wood-fuelled stove is only 22.8% efficient
compared to the 53.6% for LPG and 49.5% for kerosene.

It could therefore be concluded that the shift from oil-dominated TFEC mix to biomass-
dominated TFEC mix in Afghanistan is the reason why TFEC grew faster than the TPES in the
country from 1990 to 2008.

°  Center for Energy Studies, Institute of Engineering, Tribhuvan University (2001).
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3.2 Armenia

Total Surface Area (square kilometer) 29,740 Coal (million ton) - Recoverable 163.0
Population (thousand) 3,085 Gas (trillion cubic feet) - Proven 58
GDP (constant 2000 $ billion) 40 QOil (billion barrel) - Proven -

Electrification Rate (%)

- =no data or not applicable, GDP = gross domestic product.

Note: The latest available data on electrification rate is for the year 2005, which is 99.8%.
Sources: ADB (2012), World Bank, and WEC (2010).

2009 Energy Supply and Demand Flow (ktoe)

Biomass: 1

Nuclear: 650
Gas: 1,434

Hydro: 174

Indigenous Production: 825

PRIMARY COMMODITIES: 2,259

Transformation: 1,099

Transformation
Losses: 589

Exports: 25
Electricity: 25
Final Consumption by Type: 1,914
Exports:
Heat: 22
International Bunkers:
Biomass: 1

Loss and Own U

Final Consumption by Sector: 1,914
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Table 3.2.1 Key Data and Economic Profile

1990 1995 2000 2005 2009
Socioeconomic Data
Population (thousand) 3,545 3,223 3,076 3,066 3,085
GDP (constant 2000 $ billion) 2.8 1.5 1.9 34 4.0
GDP (constant 2005 PPP $ billion) 104 55 7.1 126 14.8
GDP/capita (constant 2000 $) 795 462 621 1,109 1,302
GDP/capita (constant 2005 PPP $) 2,938 1,706 2,295 4,096 4811
GDP = gross domestic product, PP = purchasing power parity.
Source: World Bank.
Table 3.2.2 Energy Supply and Demand
1990 1995 2000 2005 2009
Primary Energy Supply (ktoe)
Indigenous Production - 245 632 861 825
Net Imports - 1,386 1,371 1,643 1,776
Total PES = 1,631 2,003 2,504 2,601
Coal - 1 0 0 0
Oil = 241 291 372 371
Gas = 1,143 1,120 1,338 1,409
Biomass = 1 1 1 1
Others - 245 591 793 820
TPES/capita (toe) = 0.51 0.65 0.82 0.84
TPES/GDP (toe/constant 2005 PPP $ million) - 297 284 199 175
Final Energy Consumption (ktoe)
Industry - 313 398 682 508
Transportation - 55 208 251 571
Other Sectors - 766 490 772 835
Total FEC = 1,134 1,096 1,705 1,914
Coal - 1 0 0 0
Oil = 194 291 372 371
Gas = 615 439 933 1,134
Electricity - 262 309 358 386
Biomass = 1 1 1 1
Others - 61 56 41 22

- = no data or not applicable, FEC = final energy consumption, GDP = gross domestic product, ktoe = thousand tons of oil equivalent, PES = primary energy supply,
PPP = purchasing power parity, toe = ton of oil equivalent, TPES = total primary energy supply.
Source: IEA (2011b).
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Figure 3.2.1

1994

Others
15.5%

Commercial
9.0%

Residential
37.9% Transport

6.5%

1.073 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

Final Energy Consumption by Sector, 1994 and 2009

2009

Commercial
5.1%

Residential
31.7%

Transport
29.8%

1,914 ktoe

Figure 3.2.2 Final Energy Consumption by Type of Energy, 1994 and 2009

1994

Biomass
0.1%

Heat
4.9%

Electricity
25.9%

Gas
43.0%

1,073 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

2009

Biomass
Coal
0.1% 0.0%

Heat
1.1%

Electricity
20.2%

Gas
59.2%

1,914 ktoe
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Figure 3.2.3 Total Primary Energy Supply, 1994 and 2009

3,000
2,500
Nuclear 650
2,000
Hydro 174
Others 1
1,500 < Biomass 1
[
§ Hydro 302 Nuclear 0
1,000 - Gas 1,409
Gas 706
500 -
0
Others -4
-500
1994 2009
ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).
Figure 3.2.4 Indigenous Energy Production, 1994 and 2009
1994 2009
Biomass
0.1%
Nuclear Biomass
0.0% 0.3%
Hydro
99.7% Nuclear
78.8%
303 ktoe 825 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).
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Figure 3.2.5 Electricity Generation by Plant Type, 1994 and 2009

1994

Others
0.0%

Thermal

37.9%

Hydro
62.1%

5,658 GWh

GWh = gigawatt-hour.
Source: [EA (2011b).

2009

Others
0.1%
Thermal

20.3%

Nuclear

44.0%

5,671 GWh

Figure 3.2.6 Electricity Consumption by Sector, 1994 and 2009

1994

Transport
. 5.4%
Commercial

29.5%

Residential
29.9%

3,233 GWh

GWh = gigawatt-hour.
Source: IEA (2011b).

2009

Transport
2.6%
Commercial
17.9%

Residential
38.3%

4,488 GWh
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Figure 3.2.7 Carbon Dioxide Emissions from Fuel Combustion, 1994 and 2009

1994 2009

Coal

Coal
2.4%

Gas
62.0%
Gas
77.5%
725kt C 1,164 kt C

kt C = thousand tons of carbon equivalent.
Source: APERC estimates.

Figure 3.2.8 Final Energy Consumption by Sector,
1994-2009
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ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).
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Figure 3.2.9 Final Energy Consumption by Type, Figure 3.2.10 Total Primary Energy Supply,
1994-2009 1994-2009
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Figure 3.2.11 Indigenous Energy Production, Figure 3.2.12 Electricity Generation by Source,
1994-2009 1994-2009
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Figure 3.2.13  Fuel Input for Electricity Generation, Figure 3.2.14 Carbon Dioxide Emissions from Fuel
1994-2009 Combustion, 1994-2009
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Source: IEA (2011b). Source: APERC estimates.
Figure 3.2.15 Growth of GDP, TFEC, TPES, and Co, Figure 3.2.16 Energy and Carbon Intensities,
Emissions (indexed to year 2000), 1994-2009 1994-2009
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3.3 Azerbaijan

Country Profile (2009)

Total Surface Area (square kilometer)

Population (thousand)
GDP (constant 2000 $ billion)

Electrification Rate (%)

86,600
8,947
20.2
100.0

Energy Reserves (year-end 2008)
Coal (million ton) - Recoverable
Gas (trillion cubic feet) - Proven

Oil (billion barrel) - Proven

48.0
7,000.0

- =no data or not applicable, GDP = gross domestic product.
Sources ADB (2012), ADB estimates, World Bank, and WEC (2010).
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2009 Energy Supply and Demand Flow (ktoe)

Hydro: 199 j/»Others: 40

0Oil: 50,659

Gas: 13,660

Stock Changes: 128

Indigenous Production: 64,558

PRIMARY COMMODITIES: 64,686

Transformation: 10,596

Transformation
Losses: 2,720

Electricity: 9/

oil: 37

Imports: 46\

International Bunkers: 3

Loss and Own Use:
(Discrepancy: —

Industry: 775

IMODITIES; 7,922

2,678

Heat: 290

Commercial: 363

Others: 903

Loss and Own Use: 1,255

Final Consumption by Type: 6,575

Stock Changes: 526

(Discrepancy: -129)

Exports: 49,462

Final Consumption by Sector: 6,575
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Table 3.3.1 Key Data and Economic Profile
1990 1995 2000 2005 2009
Socioeconomic Data
Population (thousand) 7,159 7,685 8,049 8,392 8,947
GDP (constant 2000 $ billion) 9.0 37 53 9.9 20.2
GDP (constant 2005 PPP S billion) 340 14.2 200 37.7 76.9
GDP/capita (constant 2000 $) 1,251 488 655 1,183 2,260
GDP/capita (constant 2005 PPP $) 4,754 1,854 2,490 4,496 8,590
GDP = gross domestic product, PP = purchasing power parity.
Source: World Bank.
Table 3.3.2 Energy Supply and Demand
1990 1995 2000 2005 2009
Primary Energy Supply (ktoe)
Indigenous Production - 14,726 18,962 27,229 64,558
Net Imports - -1,960 -7,526 -13,357 -52,591
Total PES = 12,766 11,436 13,872 11,967
Coal - 3 0 0 0
Oil = 6,777 6,256 5410 3,527
Gas - 5813 5,001 8,095 8,225
Biomass = 5 5 5 0
Others = 168 174 362 215
TPES/capita (toe) - 1.66 142 1.65 1.34
TPES/GDP (toe/constant 2005 PPP $ million) = 896 571 368 156
Final Energy Consumption (ktoe)
Industry = 3,275 1,989 1,745 775
Transportation - 1,116 743 1,798 1,573
Other Sectors = 4,437 3,970 4,622 4,227
Total FEC - 8,828 6,702 8,165 6,575
Coal - 3 0 0 0
Oil - 2,292 1,776 2,861 2,540
Gas = 4,387 3,239 3,214 2,678
Electricity - 1,167 1,282 1,565 1,067
Biomass - 4 4 4 0
Others = 975 401 521 290

- = no data or not applicable, FEC = final energy consumption, GDP = gross domestic product, ktoe = thousand tons of oil equivalent, PES = primary energy supply,
PPP = purchasing power parity, toe = ton of oil equivalent, TPES = total primary energy supply.

Source: [EA (2011b).
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Figure 3.3.1 Final Energy Consumption by Sector, 1994 and 2009

1994

Commercial
1.1%

Residential
25.5%

Transport
13.6%

10,741 ktoe

ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).

2009

Industry
11.8%

Commercial
5.5%

Transport
23.9%

Residential
45.0%

6,575 ktoe

Figure 3.3.2 Final Energy Consumption by Type of Energy, 1994 and 2009

1994

Biomass Coal
0.0%

Heat
11.2%

Electricity
11.5%

Gas
49.6%

10,741 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

2009

Biomass
0.0%

Heat

6,575 ktoe
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Figure 3.3.3 Total Primary Energy Supply, 1994 and 2009

18,000

/Others 22
16,000
Rydro-157 Biomass 5

14,000 -
Others 16
12,000 +—Mmmm— Gas 7,283

Hydro 199 Biomass 0|

10,000

ktoe

D Gas 8,225

6,000 -

4,000 0il 8,451

2,000 A

Coal 3 Coal 0

1994 2009

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

Figure 3.3.4 Indigenous Energy Production, 1994 and 2009

1994 2009

Biomass

Hydro
0.3%

Biomass

Hydro
1.1%

14,936 ktoe 64,558 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).
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Figure 3.3.5 Electricity Generation by Plant Type, 1994 and 2009

1994 2009

Others

Others
0.0%

Thermal
89.6%

Thermal
87.8%

17,571 GWh 18,869 GWh

GWh = gigawatt-hour.
Source: [EA (2011b).

Figure 3.3.6 Electricity Consumption by Sector, 1994 and 2009

1994 2009

Others
5.2%

Industry

T rt
14.0% g

Industry
16.7% Transport
3.6%

Commercial

27.5%

Residential
47.1%

14,337 GWh 12,407 GWh

GWh = gigawatt-hour.
Source: IEA (2011b).



Azerbaijan

107

Figure 3.3.7 Carbon Dioxide Emissions from Fuel Combustion, 1994 and 2009

1994 2009

Coal

0020 Coal
0.0%

(o]]]
30.1%
Gas
44.9%
Gas
69.9%
10,397 kt C 7,462 kt C

kt C = thousand tons of carbon equivalent.
Source: APERC estimates.

Figure 3.3.8 Final Energy Consumption by Sector,

1994-2009
12,000
10,000 -
8,000 +
- I
w =l
L2 6,000 + - S B B
<
4,000 - 5§ 8 §E B B E B B E B B E B &
2,000
s e s e e e s e S s 8
D O O O O O O O O © O © © © O
o O O & & ® © © © © © © © © © ©
- - - - - - N N N KNNCNNNN N
= Industry B Transport Residential m Commercial | Others

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).
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Figure 3.3.9 Final Energy Consumption by Type,
1994-2009

12,000

10,000 I
8,000 + I .

6,000 + —

ktoe

Mooog: ® ® % R R 3 R R R R R R E R R B

2,000 +

s r s s e a e = a8 s 5885
N O O O O O O O O 9O O 9O O
A A & O O O ©O ©O O O O O © O © o
— = = = — — N N AN N N N N N N N
H Coal M Ooil Gas Electricity B Heat Biomass

ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).

Figure 3.3.11
1994-2009

Indigenous Energy Production,

70,000

60,000 |

50,000

40,000

o

g

<

30,000

20,000

10,000 -

S E e s e e s = e T s s

D O N O O O ©O ©O O © © © © o
D O O O &6 O © © © © © © © © © o
= = = — — — N N N N N N N N N N
m Oil Gas Hydro Biomass  m Others

ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).

Figure 3.3.10 Total Primary Energy Supply,

1994-2008
18,000
16,000 +—
14,000 + —
12,000 4 - — =t F = B
ONOOEE = = B B B B B B B B B B B OB B
@
2 8,000
<
6,000
4,000
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0
-2,000
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D O O & & ®© © © © © © © © © © o
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Figure 3.3.12 Electricity Generation by Source,
1994-2009
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Figure 3.3.13 Fuel Input for Electricity Generation,

1994-2009
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Figure 3.3.15 Growth of GDP, TFEC, TPES, and CO
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Figure 3.3.14 Carbon Dioxide Emissions from Fuel
Combustion, 1994-2009
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Figure 3.3.16 Energy and Carbon Intensities,
1994-2009
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3.4 Georgia

Total Surface Area (square kilometer) 69,700 Coal (million ton) - Recoverable 201.0
Population (thousand) 4411 Gas (trillion cubic feet) - Proven 03
GDP (constant 2000 $ billion) 53 Qil (billion barrel) - Proven 35.0

Electrification Rate (%)

- =no data or not applicable, GDP = gross domestic product.
Note: The latest available data on electrification rate is for the year 2002, which is 99.9%.
Sources ADB (2012), ADB estimates, World Bank, and WEC (2010).

2009 Energy Supply and Demand Flow (ktoe)

/,/Gas: 6 Qil: 5
~ N o
5 & 5 & @ 2
=5 o z @ 2 o
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Indigenous Production: 1,258

PRIMARY COMMODITIES: 2,426

Transformation: 1,062

Transformation
Losses: 338

(Discrepancy: 1)

Exports: 57
_Electricity: 22

Loss and Own Use: 135

(Discrepancy:

Final Consumption by Type: 2,520

International Bun

Final Consumption by Sector: 2,520
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Table 3.4.1 Key Data and Economic Profile

1990 1995 2000 2005 2009
Socioeconomic Data
Population (thousand) 4,802 4,734 4418 4,361 4411
GDP (constant 2000 $ billion) 8.2 23 3.1 44 53
GDP (constant 2005 PPP $ billion) 29.5 8.3 1.1 15.7 19.1
GDP/capita (constant 2000 $) 1,698 487 692 999 1,194
GDP/capita (constant 2005 PPP $) 6,138 1,759 2,502 3,611 4319
GDP = gross domestic product, PPP = purchasing power parity.
Source: World Bank.
Table 3.4.2 Energy Supply and Demand
1990 1995 2000 2005 2009
Primary Energy Supply (ktoe)
Indigenous Production - 1,200 1,326 980 1,258
Net Imports = 2,531 1,545 1,862 1,932
Total PES - 3,731 2,871 2,842 3,190
Coal = 27 15 11 205
Oil = 1,558 727 759 878
Gas = 965 953 1,061 1,086
Biomass = 674 645 349 382
Others - 507 531 662 639
TPES/capita (toe) = 0.79 0.65 0.65 0.72
TPES/GDP (toe/constant 2005 PPP $ million) - 448 260 180 167
Final Energy Consumption (ktoe)
Industry = 444 374 205 389
Transportation = 373 359 547 791
Other Sectors - 1,430 1,567 1,467 1,340
Total FEC = 2,247 2,300 2,219 2,520
Coal - 21 11 10 205
Oil = 657 635 700 802
Gas - 306 463 569 542
Electricity = 568 541 531 505
Biomass — 674 645 349 382
Others - 21 5 60 84

— = no data or not applicable, FEC = final energy consumption, GDP = gross domestic product, ktoe = thousand tons of oil equivalent, PES = primary energy supply,
PPP = purchasing power parity, toe = ton of oil equivalent, TPES = total primary energy supply.
Source: [EA (2011b).
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Figure 3.4.1 Final Energy Consumption by Sector, 1994 and 2009

1994

Commercial
16.5%

26.2%

3,594 ktoe

ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).

Commercial

Residential Transport

2009

Others
8.7%

7.3%

Transport
Residential 31.4%
37.2%
2,520 ktoe

Figure 3.4.2 Final Energy Consumption by Type of Energy, 1994 and 2009

1994

Electricity
22.4%

25.4%

3,594 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

2009
Others  Coal
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Heat
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Figure 3.4.3 Total Primary Energy Supply, 1994 and 2009

5,000
T Blmass 39077 Geothermalo
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Hydro 637
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S 2,000 -
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ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

Figure 3.4.4 Indigenous Energy Production, 1994 and 2009

1994 2009

10.7%

Geothermal 56.5%
0.0% — v
Geothermal .
3.5%
1,030 ktoe 1,258 ktoe

ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).
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Figure 3.4.5 Electricity Generation by Plant Type, 1994 and 2009

1994

Thermal

38.6%

Hydro
61.4%

11,024 GWh

GWh = gigawatt-hour.
Source: [EA (2011b).

2009

Hydro
86.6%

8,558 GWh

Figure 3.4.6 Electricity Consumption by Sector, 1994 and 2009
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Transport
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GWh = gigawatt-hour.
Source: [EA (2011b).
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Figure 3.4.7 Carbon Dioxide Emissions from Fuel Combustion, 1994 and 2009

1994
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kt C = thousand tons of carbon equivalent.
Source: APERC estimates.
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Figure 3.4.8 Final Energy Consumption by Sector,

1994-2009
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Figure 3.4.9 Final Energy Consumption by Type,
1994-2009
4,000
3,500
3,000
2,500
1%
£ 2,000 -
1,500 +
1,000 -
500 -
O R R O = o R o BRI N e B T O =~ oo B
QD NN NSO OO O O OO O O O
A OO OO OO0 O 00 O O O O ©O O O O O O
- = = - - - N NN NNCNCNNCN N
W Coal m Qil Gas Electricity =~ M Heat 1 Biomass M Others

ktoe = thousand tons of oil equivalent.
Source: IEA (2011b).

Figure 3.4.11 Indigenous Energy Production,
1994-2009
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ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

Figure 3.4.10 Total Primary Energy Supply,
1990-2009
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ktoe = thousand tons of oil equivalent.
Source: [EA (2011b).

Figure 3.4.12 Electricity Generation by Source,
1994-2009
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Figure 3.4.13 Fuel Input for Electricity Generation, Figure 3.4.14 Carbon Dioxide Emissions from Fuel
1994-2009 Combustion, 1994-2009
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Source: [EA (2011b). Source: APERC estimates.
Figure 3.4.15 Growth of GDP, TFEC, TPES, and Co, Figure 3.4.16 Energy and Carbon Intensities,
Emissions (indexed to year 2000), 1994-2009 1994-2009
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CO, = carbon dioxide, GDP = gross domestic product, TFEC = total final energy consumption,  t C = ton of carbon equivalent, toe = ton of oil equivalent.
TPES = total primary energy supply. Source: APERC estimates.

Note: Indices are measured relative to the base year 2000 (2000 = 100).

Source: APERC estimates.
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