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This report is the first attempt to project long-term energy demand and supply for Asia 
and the Pacific. It provides the energy demand and supply outlook of the regional mem-
bers of the Asian Development Bank (ADB) up to 2030. Energy Outlook for Asia and the 

Pacific complements Energy Statistics in Asia and the Pacific (1990–2006), which shows historical 
energy trends and energy balance between 1990 and 2006, and is published under a separate 
volume. 

Both the Energy Statistics and Energy Outlook reports are the products of an ADB-funded 
regional technical assistance grant (RETA 6322: Energy Sector Strategy and Development). 
Energy supply and energy security are among the strategic concerns in Asia and the Pacific, 
geared toward achieving inclusive and sustainable economic growth and social development, 
and addressing the climate change challenge. Effective policy making and implementation 
call for comprehensive and timely availability of vital energy statistics as well as the energy 
outlook across the region.

Energy Outlook aims to estimate, for each of ADB’s regional members, the future demand for 
energy, supply options to 2030 for a business-as-usual scenario, investment requirements for 
meeting this demand, and the resulting carbon dioxide (CO2) emissions potential associated 
with increasing energy demand. The study also attempts to identify key issues that need to be 
considered to mitigate the adverse impacts of the increasing energy demand in the region. 
With endorsement from the Asia–Pacific Economic Cooperation (APEC) Secretariat and the 
APEC Energy Working Group, necessary information from the APEC Energy Database has been 
used for the APEC member economies in Asia and the Pacific. For the non-APEC members, the 
Institute of Energy Economics of Japan’s model was used with economic data from ADB. The 
energy outlook projected in this volume does not necessarily reflect the views of the govern-
ment of each member.

Similar to the Energy Statistics report, the availability of energy sector information is uneven 
across the region; some members have well-established energy sector information and others 
do not, especially the Pacific island economies. More effort should be made to enhance the 
quality and reliability of long-term energy outlook and analysis for various scenarios. We hope 
this report will offer ADB regional members in Asia and the Pacific the basis for policy making 
and development planning necessary to move toward sustainable economic development.

Xianbin Yao
Director General
Regional and Sustainable Development Department

Preface
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The regional members analyzed in this report are classified by geographical groupings. 
However the developed regional members (Australia, Japan, and New Zealand) are 
classified as the Developed Group for the purposes of this report. 

Central and West Asia comprises Afghanistan, Armenia, Azerbaijan, Georgia, Kazakhstan, 
the Kyrgyz Republic, Pakistan, Tajikistan, Turkmenistan, and Uzbekistan.
East Asia comprises Hong Kong, China; the Republic of Korea; Mongolia; the People’s 
Republic of China; and Taipei,China.
The Pacific comprises the Cook Islands, Fiji Islands, Kiribati, Nauru, Palau, Papua New 
Guinea, Samoa, Solomon Islands, Timor-Leste, Tonga, and Vanuatu.
South Asia comprises Bangladesh, Bhutan, India, the Maldives, Nepal, and Sri Lanka.
Southeast Asia comprises Brunei Darussalam, Cambodia, Indonesia, the Lao People’s 
Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and 
Viet Nam.
Developed Group includes Australia, Japan, and New Zealand. 

•

•

•

•
•

•
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ADB Asian Development Bank
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APERC Asia Pacific Energy Research Centre
ASEAN Association of Southeast Asian Nations
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Executive Summary

Primary Energy Demand by Source

The regional members’ overall economy is expected to recover from the current global 
economic slowdown sometime in 2010. Long-term prospects for economic growth 
of the regional members differ by member, while on average Asia and the Pacific will 
grow at a faster rate than the rest of the world. 
The projected rapid 3.5% average annual growth rate of gross domestic product (GDP) 
of Asia and the Pacific through 2030 may translate into a relatively faster growth of 
energy demand within the region at 2.4% per year between 2005 and 2030 than the 
world average of 1.5%1 during the same time period. 
The projected energy demand growth represents a slower trend compared with 
the historical average annual growth rate of 3.5% between 1990 and 2005. The main 
underlying factors behind this slowdown in energy demand growth include a slower 
economic growth rate and the overall efforts toward energy efficiency improvement. 
Coal will maintain the highest share of total primary energy demand (TPED), at 38.3% 
in 2030. Despite maintaining the biggest share, coal demand is projected to grow at a 
slower rate of 2.1% per year through 2030, compared with the growth trend in primary 
energy demand of 2.4% per year. Energy efficiency improvement efforts in power 
generation and industry—in addition to the change in industry structure—are the 
factors behind this trend. 
Oil will maintain the second biggest share in TPED, at 27.0% in 2030. Driven by the 
motorization and road transport infrastructure development, oil demand is projected 
to grow at 2.2% per year through 2030.
Natural gas is projected to register an annual growth rate of 3.6% through 2030—the 
fastest growth rate in fossil fuels. Despite the rapid growth, natural gas’ share of TPED 
is projected to represent a smaller share—at 14.5% in 2030—compared with coal  
and oil. 
New and renewable energy (NRE) will represent the fourth-largest share of TPED, at 
11.2% in 2030. In Asia and the Pacific, biomass will account for bulk of the NRE share. In 
view of the replacement of biomass with commercial energy sources, NRE is projected 
to increase slowly, at an annual rate of 1.3%.
Nuclear energy demand is projected to increase at 5.1% per year through 2030—the 
fastest annual growth rate by energy type. This rapid growth in nuclear energy results 
from the expected expansion of nuclear installed capacity in the People’s Republic of 
China (PRC). 
Hydro demand will increase at a relatively fast pace of 3.0% per year through 2030.

1 Energy Information Administration (EIA). 2009. International Energy Outlook. Washington. DC.
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Energy Production and Imports

An increasing proportion of the rapidly growing energy demand in Asia and the Pacific 
will be met by imports. Net imports (imports minus exports) of fossil fuels in Asia and 
the Pacific are expected to more than double, from 584.9 million tons of oil equivalent 
(MTOE) in 2005 to 1,385.1 MTOE in 2030.
Net imports of oil (including crude oil and petroleum products) are projected 
to increase substantially, from 655.1 MTOE in 2005 to 1,294.3 MTOE in 2030. The 
anticipated substantial growth in oil demand by the PRC and India—combined with 
the slow growth in domestic oil production—will lead to the need for oil imports in 
their respective subregions. 
A wide disparity is observed in the balance between projected energy demand and 
production. Central and West Asia may continue to be a net energy exporter, and is 
expected to export about 231.9 MTOE of fossil fuels in 2030, compared with 111.7 MTOE 
in 2005. The increase in oil and gas production from Azerbaijan, Kazakhstan, 
Turkmenistan, and Uzbekistan explains the rising export position of this subregion. 
By contrast, East Asia’s net imports are projected to nearly triple, from 348.9 MTOE in 
2005 to 970.3 MTOE in 2030. In fact, the projected growth rate of energy imports into 
East Asia—at an annual rate of 4.2%—registers a faster pace than that of the total 
energy demand growth of 2.5%. 
The Pacific subregion will turn into a net importer of oil by 2030, while this subregion 
is expected to become a net natural gas exporter—reflecting the projected increase 
in natural gas exports from Papua New Guinea and Timor-Leste.
Net energy imports of South Asia are expected to more than triple from 132.6 MTOE 
in 2005 to 447.6 MTOE in 2030, growing at an annual rate of 5.0%. India’s expected 
increase in oil and gas demand will increasingly be met by imports. 
Southeast Asia is expected to become a net energy importer of 125.4 MTOE in 2030—
changing from its net energy exporter position of 79.5 MTOE in 2005. The major natural 
gas–producing members, such as Brunei Darussalam, Indonesia, and Malaysia, are 
projected to continue to maintain their net export positions in natural gas. However, 
the growing natural gas imports of Singapore and Thailand, in addition to Southeast 
Asia’s growing oil import dependency (as a result of the decline in production of the 
current major producers such as Indonesia, Malaysia, Thailand, and Viet Nam) will 
transform this subregion into a net energy importer. 
Net imports of fossil fuels by the Developed Group are projected to decline from 
294.6 MTOE in 2005 to 73.7 MTOE in 2030. Australia’s production increases for coal and 
natural gas—as well as their exports—explain the overall decline in the net imports of 
the developed region. 

Electricity

Electricity demand in Asia and the Pacific will grow annually at 3.4% on average, 
reaching 11,593 terawatt-hours (TWh) in 2030, slower than the historical rate of 5.7% 
between 1990 and 2005. 
Almost three quarters of the total electricity generation in Asia and the Pacific may 
come from the following three members: the PRC (45.5%), India (17.2%), and Japan 
(9.4%).
Coal-fired generation will account for the highest share of total generation, at 52.0% in 
2030 compared with 56.5% in 2005. 
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Carbon Dioxide (CO2) Emissions

CO2 emissions in Asia and the Pacific are forecast to increase from 10,064.8 million 
tons of CO2 (Mt CO2) in 2005 to 17,763.3 Mt CO2 in 2030, growing at 2.3% per year. The 
projected growth rate of CO2 emissions represents a slightly slower growth rate than 
the projected energy demand growth of 2.4% per year. 
The transport sector’s CO2 emissions will increase at the fastest annual growth rate, 
2.8% through 2030. With this growth, the transport sector’s share of total CO2 emissions 
will increase from 12.5% in 2005 to 13.7% in 2030. This is followed by the power sector, 
where CO2 emissions are expected to increase at an annual rate of 2.6% through 2030. 
The industry sector’s CO2 emissions will grow relatively slowly at an annual rate of 1.5% 
through 2030.
By subregion, East Asia’s CO2 emissions will represent the highest level in 2030 at 
10,226 Mt CO2, followed by South Asia (2,843 Mt CO2), Southeast Asia (2,079 Mt CO2), 
the Developed Group (1,704 Mt CO2), and Central and West Asia (891 Mt CO2). The 
Pacific region will represent the lowest level at 22 Mt CO2. 
CO2 emissions intensities of East Asia and the Developed Group in 2030 are expected 
to decrease from the 2005 level, due mainly to the increased use of nuclear and NRE. 
South Asia’s and Southeast Asia’s CO2 emissions intensities are projected to increase as 
a result of the expected increase in coal demand—mainly for power generation.
A wide gap is observed among the subregions in terms of projected per capita CO2 
emissions. Due to the diversity in economic development, industry structure, and 
living standards, the per capita CO2 emissions in 2030 range widely, from the Pacific 
region’s lowest at 1.54 tons of CO2 to the Developed Group’s 11.48. 

Investment Outlook

Asia and the Pacific will require a cumulative total of between $7.0 trillion (constant 
2006 prices) and $9.7 trillion of investment in the energy sector over the outlook 
period. 
More than 60% of the total investment in the energy sector will need to be dedicated 
to electricity generation, transmission, and distribution. 
The higher-income members will require less energy investment as a share of GDP, 
while the lower-income members will require higher energy investment as a share 
of GDP. Aside from the economic development level, other factors such as industry 
structure and resource availability will determine the necessary size of energy 
investment relative to the size of GDP. 
In view of the long-term energy demand growth and the necessity to create 
infrastructure to deliver energy sources, long-term planning of infrastructure 
development as well as coherent energy policy making are essential in the developing 
members of Asia and the Pacific. This would provide the basis for increasing investors’ 
confidence in energy infrastructure development. 
Cooperation among the regional members is likewise important to achieve optimal 
resource allocation through energy trade by subregion. International cooperation 
in areas such as electricity trade may reduce overall investment requirements and 
contribute to enhanced energy supply security. 
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Central and West Asia 

Central and West Asia’s energy demand is projected to increase from 222.9 MTOE in 
2005 to 416.9 MTOE in 2030, growing at an annual rate of 2.5% through 2030. 
Diverse economic development levels, industry structure, and climate conditions in 
Central and West Asia result in wide variations in per capita energy demand, ranging 
from Afghanistan’s 0.12 TOE in 2030 to Kazakhstan’s 5.19 TOE. 
Central and West Asia will maintain its position as a net exporter of energy over 
the outlook period, exporting about 231.9 MTOE of energy in 2030 compared with 
111.7 MTOE in 2005.

East Asia

East Asia’s primary energy demand will increase from 2,058.8 MTOE in 2005 to 
3,776.6 MTOE in 2030, at an annual growth rate of 2.5%. East Asia may dominate the 
total energy demand in Asia and the Pacific in 2030, at 53.3% of the total. 
The bulk of the energy share in East Asia will be taken up by the PRC, which is projected 
to account for 86.9% in 2030, vs. 83.5% in 2005.
East Asia’s net energy import dependency will increase substantially over the outlook 
period, which is particularly true for oil, where import dependency will increase from 
61.5% in 2005 to 78.1% in 2030.

The Pacific

Energy demand in the Pacific is projected to triple from 3.0 MTOE in 2005 to 9.0 MTOE 
in 2030, growing at an annual rate of 4.5%.
Papua New Guinea will account for more than 70.1% of the subregion’s TPED in 2030, 
increasing from 54.0% in 2005.
Papua New Guinea and Timor-Leste are expected to expand natural gas production 
for export purposes, while the subregion will have to rely on imports for meeting its 
oil needs. 

South Asia

South Asia’s primary energy demand will increase from 582.1 MTOE in 2005 to 1,264.3 
MTOE in 2030, with an average annual growth rate of 3.2%. 
India will continue to account for the bulk of the energy share in South Asia, at 92.7% 
in 2030, nearly unchanged from 92.4% in 2005.
South Asia’s growing energy demand will have to be met by imports. Oil import 
dependency, in particular, is expected to increase substantially, from 73.0% in 2005 to 
90.9% in 2030. 
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Southeast Asia

Growing at an annual rate of 2.8%, Southeast Asia’s primary energy demand will 
increase from 492.1 MTOE in 2005 to 988.2 MTOE in 2030. 
Oil will account for the largest share at 38.7% of primary energy demand in 2030. More 
than half of incremental oil demand growth will come from the transport sector. 
Net oil import dependency of this subregion will increase from 29.6% in 2005 to 71.9% 
in 2030, as production from Indonesia, Malaysia, and Viet Nam may grow slowly com-
pared with the pace of demand growth. 

Energy Access 

Access to modern forms of energy is a necessary condition for economic development 
and a high standard of living. In Asia and the Pacific, about 930 million people did not 
yet have access to electricity in 2005. 
Due to financial constraints of utilities caused by low tariff levels and nonpayment 
problems, energy infrastructure necessary to meet demand growth is not well-
developed in some developing regional members. 
More than 60% of the total energy sector investment in Asia and the Pacific needs to 
be dedicated to electricity, as electricity demand is expected to grow at 3.4% annually 
through 2030.
Assuring financial viability is necessary to pursue both on-grid and off-grid power 
generation technologies. Electricity sector reform may be necessary to increase tariff 
levels to improve the financial status of utilities. 
Conditions conducive to foreign investment need to be provided in the power sector, 
including preferential treatment such as tax exemptions and guaranteed rates of 
return, at least for the project start-up. 
It may not be easy to raise tariffs due to social considerations. Financial assistance— 
including bilateral or multilateral cooperation with other countries and/or assistance 
from development banks—may also help the efforts toward energy infrastructure 
improvement and development. 

Energy Security 

Oil import dependency within the region is expected to increase substantially, from 
57.5% in 2005 to 66.4% in 2030. Combined with the expected rise in the price of 
oil, oil import dependency is likely to increasingly affect the economies of regional 
members. 
Since a stable energy supply is an integral part of economic development, various 
short- and long-term measures may be necessary. Given the diversity in energy 
resource endowments, economic development levels, and energy demand structures 
within Asia and the Pacific, intra-regional energy trade, investment, and technology 
transfer would be effective methods for improving energy security. 
Efforts are needed to create a foundation that promotes regional energy cooperation 
for the benefit of regional and global economic development and mutual prosperity. 
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I. Introduction
Energy Efficiency

Efficient use of energy to meet required demand is one of the key options for enhancing 
energy security and sustainable development. Introducing advanced technologies, 
both supply-side and demand-side, is likely to help slow the overall growth in energy 
demand. Operational efficiency improvements—such as in production processes and 
freight transport—may result in reduced energy requirements for producing given 
output levels and meeting product distribution needs. 
Although progress has been made in energy conservation and energy efficiency 
improvements in the PRC, India, and the Southeast Asian members, obstacles still 
exist. 
One major barrier is low domestic energy prices. In some developing members, prices 
for electricity, natural gas, gasoline, liquefied petroleum gas, and other energy products 
are maintained at low levels to ensure supply for low-income consumers. As a result, 
there is little incentive to improve energy efficiency. 
Due to financial constraints, developing members have had rather slow progress in 
applying advanced energy-efficient technologies.
To implement effective measures for energy efficiency improvements, the most 
important elements may be the application of these advanced technologies and the 
transfer of knowledge for improving operational efficiency. Perhaps the establishment 
of a framework for cooperation among the regional members in Asia and the Pacific 
may offer an important platform to facilitate transfer of technology and knowledge. 

Urbanization and Energy Demand

Urbanization in selected Asian members will lead to robust growth in energy demand. 
Energy demand for urban transport is expected to grow robustly in particular, due to 
rising vehicle stocks and the difficulty in shifting urban lifestyles away from vehicle 
dependence.
Challenges posed by rising urban transport energy demand need to be overcome by 
bringing together the efforts of local and central government. Coordination of different 
policy goals, including those for energy, transport, urban planning, and construction, 
are essential to minimize the impacts on energy security and the environment. 
Transport infrastructure has a key role in integrating city centers with residential 
suburbs. Offering mass transit in sprawling suburban areas is an important option 
that can shift people away from passenger vehicle dependence and curtail energy 
demand growth.

•
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I. Introduction

Background of the Study

The 48 regional members of the Asian Development Bank (ADB) in Asia and the Pacific are a 
diverse group, with differing levels of economic development and energy resource endow-
ment. Collectively, in 2005, this group covered 25% of the total land area of the world and had 
56% of the world’s population, but only 34.7% of the world’s gross domestic product (GDP). 

The economic disparities, however, are so wide that 31 members have very low per capita 
GDP, ranging from $800–$5,000 (purchasing power parity or PPP, in current US dollars), while 
seven have per capita GDP of $5,000–$15,000, and the remaining 10 have high per capita GDP 
of $20,000–$50,000. 

As most of these members aim to achieve economic development and improvement in living 
conditions while the affluent few strive to maintain their standard of living, it can be expected 
that the already high level of collective energy consumption of these economies will continue 
to grow, and that this will translate into a substantial energy investment requirement and con-
tribute to the potential for further global warming. 

This study, which was prepared by a team of consultants from the Asia Pacific Energy Research 
Centre (APERC) of the Institute of Energy Economics, Japan (IEEJ) under an ADB regional tech-
nical assistance project aims to estimate the future demand for energy of all members, the 
investment requirements to meet this demand, and the resulting carbon dioxide (CO2) emis-
sions potential associated with the increasing energy demand. The study also attempts to 
identify policy and technological issues that need to be considered to mitigate the adverse 
impacts of increasing energy demand.

Scope of the Study and Report Structure

This outlook attempts to project the balance between energy demand and supply for the 
48 regional members of ADB. However, due to the unavailability of energy data, the Marshall 
Islands, the Federated States of Micronesia, and Tuvalu are not included in the study. The out-
look results are presented by member, by subregion, and by region. Based on the projected 
energy demand and supply, CO2 emissions and investment requirements are derived. These 
will offer a basis for policy making and development planning geared toward sustainable eco-
nomic development in the regional members in Asia and the Pacific. 

The outlook report comprises the following:

an overview of the energy demand and supply outlook, electricity outlook, CO2 
emissions outlook, and energy investment outlook;
discussions on the energy outlook by subregion for Central and West Asia, East Asia, 
the Pacific, South Asia, and Southeast Asia; 

•

•
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analysis of the major issues that are likely to affect the balance between energy 
demand and supply, with focus on energy access, energy security, energy efficiency, 
and urbanization; 
analysis of the energy demand and supply outlook for each of the 45 ADB members in 
Asia and the Pacific; and 
the energy outlook in table format. 

Macroeconomic Assumptions

Gross Domestic Product

GDP assumptions were derived from both APERC and ADB.

APERC provided the GDP assumptions for the following 15 APEC members:

East Asia: the People’s Republic of China; Hong Kong, China; the Republic of Korea; and 
Taipei,China.
Southeast Asia: Brunei Darussalam, Indonesia, Malaysia, the Philippines, Singapore, 
Thailand, and Viet Nam.
The Pacific: Papua New Guinea.
Developed Group: Australia, Japan, and New Zealand.

For the other members, the GDP assumptions were obtained from ADB:

Central and West Asia: Afghanistan, Armenia, Azerbaijan, Georgia, Kazakhstan, the 
Kyrgyz Republic, Pakistan, Tajikistan, Turkmenistan, and Uzbekistan.
East Asia: Mongolia.
The Pacific: Fiji Islands, Timor-Leste, and other Pacific islands.
South Asia: Bangladesh, Bhutan, India, the Maldives, Nepal, and Sri Lanka.
Southeast Asia: Cambodia, the Lao People’s Democratic Republic, and Myanmar.

For historical GDP data, the World Bank’s World Development Indicators (2008) was used for 
all members except Turkmenistan, which uses ADB estimates. GDP values in this report are 
expressed in US dollars at 2000 constant prices, while the GDP values in the investment chap-
ter are expressed in dollars at 2006 constant prices.

Population Data

The United Nations' World Urbanization Prospects (2007) was used for both historical data and 
projections for all the regional members. The urban and rural population data were obtained 
from the same source. Taipei,China’s population projection was obtained from the Council for 
Economic Planning and Development, Taipei,China (2007). 

•

•

•

•

•

•
•

•

•
•
•
•
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Crude Oil Price

The crude oil price assumption was obtained from the International Energy Agency (IEA) World 
Energy Outlook 2008. With this assumption, the average IEA crude oil import price is assumed 
to reach $100 per barrel (constant 2007 prices) by 2015 and then rise to $122 per barrel in 2030 
(Table 1.1). 

Energy Data

In trying to maintain the internal consistency of data, IEA Energy Balances of OECD and Non-
OECD Countries (2008) was utilized as the data source for the historical trend analysis of 31 
regional members. These members represent more than 99.9% of the total primary energy 
demand of Asia and the Pacific. For the economies that belong to the Asia–Pacific Economic 
Cooperation (APEC), energy data is available from the APEC energy database; however, it was 
not utilized to maintain internal consistency—excluding Papua New Guinea, for which energy 
data is not available from IEA. 

For those members for which data is not included in IEA (2008), the United Nations’ Statistics 
Database was the source of energy data for the following members: Afghanistan, Bhutan, the 
Cook Islands, Fiji Islands, Kiribati, the Maldives, Nauru, Palau, Samoa, Solomon Islands, Timor-
Leste, Tonga, and Vanuatu. 

The outlook exercise was not conducted for the Marshall Islands, the Federated States of  
Micronesia, and Tuvalu due to unavailability of energy data. 

Outlook Time Periods

The base year is 2005, although the historical trend analysis was made up to 2006. In Asia 
and the Pacific, 2005 is often utilized as the base year for the energy intensity improvement 
target; therefore, for the purpose of calculating the likely pathways toward meeting the energy 
intensity improvement target, 2005 was chosen as the base year.2 In the summary table, both 
2005 and 2006 values are presented. The outlook period is 2015 to 2030. 

2 A notable example is the APEC, where leaders agreed to set a target for a 25% energy intensity improvement by 

2030 (2005 as the base year).

Table 1.1: Crude Oil Price Assumption
Unit: $/barrel

2000 2007 2015 2030

Real Price (2007 prices) 33.3 69.3 100 122 

Nominal Price 28.0 69.3 120 206 

Source: International Energy Agency (2008).
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Energy Outlook Methodologies

To forecast energy demand, an econometric approach was applied. The IEEJ model is utilized 
in the majority of the countries’ analyses. Demand equations are econometrically estimated 
using the historical data, while future values are projected using the explanatory variables. The 
IEEJ model allows historical trend analysis of socioeconomic variables and its correlation with 
energy trends. 

The steps taken to forecast energy demand and supply are explained in Figure 1.1. 

For those countries that have socioeconomic data such as industrial production, 
vehicle stocks, household numbers, and floor space, the future assumptions are 
derived by using the key macroeconomic assumptions—including GDP, population, 
and crude oil price. These socioeconomic variables offer the basis for analyzing final 
energy demand. For those countries where socioeconomic data are not available, 
the key macroeconomic indicators are used as the underlying driver for final energy 
demand. 
Once the final energy demand projections by type of energy are ready, the 
transformation analysis—including electricity generation, oil refining, gas processing, 
and coal transformation—follows. In addition, the international electricity trade is 
analyzed as a source of electricity supply. 
Using the outcomes from the analyses of final energy demand, energy requirements, 
and transformation, the primary energy demand outlook by energy type is produced. 
Given the projected primary energy demand, energy imports and exports are analyzed 
by type of energy based on domestic energy reserves information and assessment 
of energy supply infrastructure development for pipelines, tankers, and receiving 
terminals. 

•

•

•

•

Figure 1.1: Model Framework

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (2009).

Primary Energy Demand

Transformation 

Combined Heat 
and Power

Refinery

Final Energy Demand by Sector

Electricity Gas Heat Coal

Coal

Import
minus
Export

Power Generation
by Energy Type Gas Processing

Others

OthersNuclearHydroNatural GasOil

Industry Production, Vehicle Stocks, 
Number of Household, and 

Floor Space 

Industry by Subsector and 
by Energy Type

Petroleum 
Products

Others by Subsector and 
by Energy Type

Non-Energy 
by Energy Type

Transport by Subsector and 
by Energy Type

Macroeconomic Assumptions 
(GDP, Population, and 

Crude Oil Price)



Introduction  5

The level of disaggregation in the analysis by sector and by energy type depends on the data 
availability. Of course, an extensive literature survey was conducted to reflect policy shifts in 
the outlook results. For example, in a case where the historical trends do not necessarily offer 
an accurate assessment of future energy demand due to a change in policy, the analysis is 
conducted outside of the model, and the results are reflected in the model as exogenous 
variables. 

For the countries with relatively short data periods, the Long-Range Energy Alternatives Plan-
ning System (LEAP) software was utilized to project future energy demand and supply using 
the intensity approach. Intensity approach is based on historical trend analysis in combination 
with a literature survey to determine the level of energy intensities (energy requirement per 
unit of GDP or per unit of population). Cross-sectional comparison was carried out to appropri-
ately assess future energy intensity levels.

Calculations of CO2 Emissions 

CO2 emissions in this energy outlook were calculated following the 1996 Revised Guidelines 
for National Greenhouse Gas Inventories of the Intergovernmental Panel on Climate Change 
(IPCC). As such, only emissions from fossil fuels were calculated. However, fugitive emissions 
were not taken into account—only the emissions from fuel combustion of both stationary and 
mobile sources.

Emissions from the following sectors are included:

transformation; 
own use; and
final demand sectors, which include industry, transport, commercial, residential, 
agriculture, and other sectors.

Fuel combustion occurs in the transformation, own use, and final demand sectors. In the trans-
formation sector, fuel is combusted in heat and electricity generation, as well as in the opera-
tion of machineries in other transformation processes. It should be noted that crude oil that is 
refined into petroleum products is not combusted. Hence, there are no emissions calculated 
for refinery throughputs, but the refinery gas and other fuels combusted to operate the crude 
oil distillation units are included in the calculation of CO2 emissions. The fuels combusted for 
heating, pumping, traction, and lighting purposes in energy extraction and other energy trans-
formation processes are also included.

In final energy demand, the estimated demand for fossil fuels—which excludes non-energy 
demand in the industrial, transport, residential, commercial, agriculture, and other sectors—is 
also included for the calculation of CO2 emissions. 

Energy data are in net calorific values (NCV) which are lower than the gross calorific values 
(GCV) by the following factors:

Coal and coal products:  95% of GCV
Oil and oil products:  95% of GCV
Natural gas:  90% of GCV

The conversion factors used in the calculation are the average conversion factors from the 
1996 revised guidelines of the IPCC as shown in Table 1.2. Members may have different  

•
•
•
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emission factors for each of the products, but in this 
outlook, average values shown in the table are used for 
comparability and consistency.

Corrections for unoxidized carbon are also applied, 
using the following multipliers:

Coal:  0.98
Peat:  0.99 
Oil: 0.99 
Gas:  0.995

Afterwards, the results are multiplied by 44/12 the 
molecular ratio of CO2 to carbon, to convert the num-
bers from tons of carbon to tons of CO2 equivalent. 

Special Notes

The readers of this Energy Outlook should take note of 
the following:

The Marshall Islands, the Federated States of 
Micronesia, and Tuvalu were not included in 
this study due to unavailability of data.
Energy demand in the other sectors includes 
those for residential, commercial, and other 
non-specified sectors, such as agriculture. 

•

•

Table 1.2: 1996 IPCC Average Carbon Emission Factors
Oil and Oil 
Products

t-C/TJ Coal and Coal 
Products

t-C/TJ

Crude Oil 20.0 Anthracite 26.8

Orimulsion 22.0 Coking Coal 25.8

Natural Gas Liquids 17.2
Other 
Bituminous Coal 25.8

Gasoline 18.9
Subbituminous 
Coal 26.2

Jet Kerosene 19.5 Lignite 27.6

Other Kerosene 19.6 Oil Shale 29.1

Shale Oil 20.0 Peat 28.9

Gas/Diesel Oil 20.2 Coal Briquettes 25.8

Residual Fuel Oil 21.1
Coke Oven/ 
Gas Coke 29.5

LPG 17.2 Coke Oven Gas 13.0

Ethane 16.8 Blast Furnace Gas 66.0

Naphtha 20.0 Natural Gas (Dry) 15.3

Bitumen 22.0

Lubricants 20.0

Petroleum Coke 27.5

Refinery Feedstocks 20.0

Refinery Gas 18.2

Other Oil Products 20.0

IPCC = Intergovernmental Panel on Climate Change, LPG = liquefied petroleum gas, 
t-C/TJ = tons of carbon per terajoule.

Source: IEA (2007).
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II. Regional Energy Outlook

2.1  Energy Demand  
and Supply Outlook

Primary energy demand in Asia and the Pacific is projected to increase from 
4,025.3 million tons of oil equivalent (MTOE) in 2005 to 7,215.2 MTOE in 2030, growing 
at an annual rate of 2.4%. With this growth, per capita energy demand of Asia and the 
Pacific will average 1.57 tons of oil equivalent (TOE) in 2030—nearly 50% higher than 
the 2005 level. 

Coal will maintain the biggest share of primary energy, at 38.3% in 2030, followed by 
oil at 27.0%, natural gas at 14.5%, others (mainly new and renewable energy sources, 
including biomass) at 11.2%, nuclear at 7.1%, and hydro at 2.0%. 

Net imports (imports minus exports) of fossil fuels in Asia and the Pacific are expected 
to increase from 584.9 MTOE in 2005 to 1,385.1 MTOE in 2030—more than doubling 
from the 2005 level to 2030. Net imports of oil, in particular, are projected to increase 
substantially, from 655.1 MTOE (or 13.2 million barrels per day [mb/d]) in 2005 to 
1,294.3 MTOE (or 26 mb/d) in 2030—the biggest increase among all fossil fuels.

•

•

•

Primary Energy Demand by Type 

Primary energy demand in Asia and the Pacific is projected to increase from 4,025.3 MTOE 
in 2005 to 7,215.2 MTOE in 2030, growing at an annual rate of 2.4%. The projected growth 
rate is slower compared with the historical annual growth rate of 3.5% observed between 
1990 and 2005. With this growth, per capita energy demand of Asia and the Pacific will reach 
1.57 TOE—nearly 50% higher than the 2005 level. Despite the substantial increase in per cap-
ita energy demand, the projected 2030 level is still lower than the current world average per 
capita energy demand of 1.79 TOE in 2005.3 

Energy demand of developing member countries (DMCs) in the region is projected to increase 
2.6% per year through 2030—a slightly faster rate than the projected growth rate of Asia and 
the Pacific as a whole. With this growth, energy demand of DMCs will account for 89.5% of the 
total for Asia and the Pacific in 2030, up from 83.4% in 2005. 

3 The world average per capita energy demand is calculated using the information from EIA. 2009. International 

Energy Outlook. Washington, DC. 
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Figure 2.1.1: Primary Energy Demand in Asia and the 
Pacific (1990–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 2.1.2: Incremental Demand Growth by Sector 
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Table 2.1.1: Primary Energy Demand Outlook for ADB’s Developing Member Countries, Developed Group, and 
Asia and the Pacific Total (2005, 2015, and 2030)

Primary Energy Demand (MTOE) Annual Growth Rates (%)
2005 2015 2030 2005–2015 2015–2030 2005–2030

Coal DMCs 1,482.2 2,040.2 2,587.8 3.2 1.6 2.3
Developed Group 166.2 171.2 173.6 0.3 0.1 0.2
Total 1,648.4 2,211.4 2,761.4 3.0 1.5 2.1

Oil DMCs 847.7 1,123.0 1,684.4 2.9 2.7 2.8
Developed Group 295.3 282.9 265.9 (0.4) (0.4) (0.4)
Total 1,143.0 1,405.9 1,950.3 2.1 2.2 2.2

Natural Gas DMCs 329.4 490.3 892.5 4.1 4.1 4.1
Developed Group 96.8 124.9 151.8 2.6 1.3 1.8
Total 426.2 615.3 1,044.3 3.7 3.6 3.6

Hydro DMCs 57.0 96.1 130.4 5.4 2.1 3.4
Developed Group 9.9 10.9 11.1 1.0 0.1 0.4
Total 67.0 107.1 141.4 4.8 1.9 3.0

Nuclear DMCs 68.4 142.8 382.6 7.6 6.8 7.1
Developed Group 79.4 109.8 126.2 3.3 0.9 1.9
Total 147.8 252.6 508.8 5.5 4.8 5.1

Others DMCs 574.2 630.1 777.3 0.9 1.4 1.2
Developed Group 18.8 24.8 31.6 2.8 1.6 2.1
Total 593.0 654.8 808.9 1.0 1.4 1.3

Total DMCs 3,358.9 4,522.6 6,455.0 3.0 2.4 2.6
Developed Group 666.4 724.5 760.2 0.8 0.3 0.5
Total 4,025.3 5,247.1 7,215.2 2.7 2.1 2.4

ADB = Asian Development Bank, DMC = developing member country, MTOE = million tons of oil equivalent, ( ) = negative value.

Source: APERC (2009).
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By energy type, coal will maintain the biggest share of total primary energy demand in Asia 
and the Pacific. Despite maintaining the biggest share, coal’s share will decrease slightly, from 
41.0% in 2005 to 38.3% in 2030, as it is projected to grow only 2.1% per year—a slower rate 
than that of total primary energy demand (TPED). Efforts toward efficiency improvement in the 
power sector—through both technical and operational efficiency improvement—may explain 
the slower projected growth of coal demand compared with history. By sector, the power 
sector will continue to be the biggest coal user, responsible for around 88.2% of incremental 
coal demand growth. The industry sector will also drive coal demand, although its contribution 
will be smaller, accounting for 11.5% of incremental coal demand between 2005 and 2030.

Oil will maintain the second biggest share in TPED at 27.0% in 2030, representing a slight 
decrease from 28.4% in 2005. Similar to coal, the projected growth rate of oil demand at 2.2% 
is slower than the overall average annual growth rate of primary energy demand. Although 
overall oil demand registers a positive growth rate, the growth trends vary by member and by 
sector. For example, driven by demand from the transport sector—a result of income growth 
and infrastructure development—oil demand will register positive growth in most of the 
regional DMCs. In contrast, the power and industry sectors’ use of oil in some high-income 
group members may increasingly be replaced by other types of energy, and this offsets the 
overall growth in the transport sector’s oil demand.

Natural gas will increase at an annual rate of 3.6% through 2030—the fastest growth rate 
of all fossil fuels. Natural gas will be increasingly utilized across the sectors due to its ease 
of use and lower environmental burden. Despite the fast growth, the share of natural gas in 
TPED will represent a smaller share than coal and oil—14.5% in 2030—due to its higher supply 
cost. In terms of incremental growth, the power sector will account for about 44.8% of total 
incremental growth between 2005 and 2030, followed by the other sectors at 25.5% and the 
industry sector at 22.1%. 

New and renewable energy (NRE) will represent the fourth-largest share of TPED at 11.2% 
in 2030. Over the outlook period, NRE is projected to increase at a relatively slow rate of 1.3% 
per year. In Asia and the Pacific, biomass used in rural areas and other places without access 
to electricity and gas networks would account for the bulk of NRE. As a result of the improved 
accessibility to commercial energy sources and higher living standards, biomass demand will 
increase slowly through 2030. Meanwhile, demand for new energy sources—such as wind, 
solar, and geothermal—will increase at a faster rate. The overall growth rate of NRE is projected 
to proceed at a moderate pace because of the dominance of biomass. 

Nuclear is projected to increase at an annual rate of 5.1% through 2030—the fastest annual 
growth rate by energy type. With this growth, primary nuclear energy demand will more than 
triple from 147.8 MTOE in 2005 to 508.8 MTOE in 2030. The bulk of the increase will come from 
the People's Republic of China (PRC), where nuclear capacity is expected to expand through 
2030. In addition, nuclear will continue to be an important energy source for power generation, 
in those members such as India, the Republic of Korea, and Japan toward enhancing energy 
security and sustainable development 

Hydro will increase at an annual rate of 3.0% through 2030, which is faster than the average 
growth rate of primary energy demand. Despite the projected rapid increase, hydro’s share of 
TPED will be the smallest at 2.0% in 2030. 
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Primary Energy Demand by Subregion

The projected growth in primary energy demand varies substantially by subregion. For example, 
the projected annual growth ranges from the Pacific’s 4.5% to the Developed Group’s 0.5%. 
This reflects diversity in economic development level, population, industry structure, energy 
resource endowment, and technology levels across Asia and the Pacific. 

The Pacific subregion’s fast energy demand growth—
at an annual rate of 4.5% through 2030—mainly results 
from improved access to energy supply. These include 
improvements in electricity and road infrastructures. 
Despite the rapid increase, the Pacific will account 
for only a small part of overall energy demand in Asia 
and the Pacific, at 0.1% in 2030. Per capita energy 
demand of the Pacific subregion in 2030 is 0.64 TOE, 
representing about a third of the 1.57 TOE average for 
Asia and the Pacific. 

The energy demand of South Asia is expected to increase 
from 582.1 MTOE in 2005 to 1,264.3 MTOE in 2030, 
growing at an annual rate of 3.2%. This represents the 
second-fastest growth rate in primary energy demand 
by subregion, a result of the projected rapid increase in 
gross domestic product (GDP) at 5.7% per year. With this 
fast increase, the contribution of South Asia to the total 

incremental energy demand growth will represent the second largest by subregion, accounting 
for about 21.4% in 2030. 

Southeast Asia’s energy demand will grow at an annual rate of 2.8% over the outlook period, 
reaching 988.2 MTOE in 2030, nearly double the 2005 level of 492.1 MTOE. This is a result of the 
relatively fast increase in projected GDP, at an annual rate of 4.5%. Per capita energy demand 
of Southeast Asia will reach 1.40 TOE in 2030, lower than the region’s average of 1.57 TOE  
in 2030. 

Central and West Asia’s energy demand is projected to increase from 222.9 MTOE in 2005 to 
416.9 MTOE in 2030, or an annual rate of 2.5%, driven by the relatively fast increase in GDP of 

Figure 2.1.3: Primary Energy Demand by Subregion 
(1990–2030)
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Table 2.1.2: Primary Energy Demand by Subregion (1990, 2005, and 2030)

Primary Energy Demand (MTOE) Annual Growth Rates (%)

1990 2005 2030 1990–2005 2005–2030

DMCs 1,856.7 3,358.9 6,455.0 4.0 2.6

 Central and West Asia 243.7 222.9 416.9 (0.6) 2.5

 East Asia 1,018.7 2,058.8 3,776.6 4.8 2.5

 Pacific 1.7 3.0 9.0 4.0 4.5

 South Asia 345.0 582.1 1,264.3 3.5 3.2

 Southeast Asia 247.6 492.1 988.2 4.7 2.8

Developed Group 545.4 666.4 760.2 1.3 0.5

Asia–Pacific Total 2,402.0 4,025.3 7,215.2 3.5 2.4

DMC = developing member country.

Source: APERC analysis (2009).
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Figure 2.1.4: Per Capita Energy Demand by Subregion 
(1990–2030)
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Figure 2.1.5: Per Capita Energy Demand by Subregion 
Excluding Developed Group (1990–2030)
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4.9% per year. Even with this growth, Central and West 
Asia’s contribution to the overall incremental growth 
in energy demand will be only 6.1%. 

East Asia’s energy demand is projected to increase 
from 2,058.8 MTOE in 2005 to 3,776.6 MTOE in 2030, 
reflecting a growth rate of 2.5% per year through 
2030. Despite a robust increase in GDP at 5.2% per 
year through 2030, this subregion’s energy demand 
growth is projected to increase at a relatively slower 
rate. In terms of energy elasticity with respect to GDP, 
East Asia represents 0.47, in contrast to elasticity of 
0.67 in the region. This lower elasticity reflects energy 
efficiency improvements through technological 
development across the subregion and a change in 
industry structure from heavy industry to services in 
the PRC; Hong Kong, China; and Taipei,China. Despite 
a relatively slow projected growth of energy demand, 

East Asia will be responsible for the bulk of the region’s energy increments, at 53.9% between 
2005 and 2030.

The Developed Group’s energy demand is expected to increase slowly at an annual rate of 0.5% 
through 2030. The share of this region’s energy demand to Asia and the Pacific’s total energy 
demand may decline from 16.6% in 2005 to 10.5% in 2030. The projected slow growth results 
from a combination of various factors including energy efficiency improvements through 
technological progress, change in industry structure, and decline in population, mainly in 
Japan. 

Figure 2.1.6 shows the incremental growth by energy type and by subregion. It is interesting 
to note that the growth trend varies by energy type and by subregion. For example, East and 
South Asia will drive the growth in coal demand mainly because of continued reliance on 
coal in the PRC and India, supported by domestic resource availability. Oil demand will be 

Figure 2.1.6: Incremental Growth by Energy Type  
and by Subregion (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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driven largely by the increased use by East, South, and 
Southeast Asia, due mainly to the motorization trends, 
while the Developed Group exhibits a negative growth 
trend over the outlook period, which reflects energy 
efficiency improvements and the group’s shift away 
from oil use (aside from the transport sector). Similarly, 
East, South, and Southeast Asia may drive the growth 
in natural gas, while Central and West Asia account for 
a substantial increment as well. Ease of use and lower 
environmental burden—compared with coal and 
oil—drive the growth in natural gas, while subregions 
that are endowed with natural gas resources, such as 
Southeast, Central, and West Asia, will find it a cost 
competitive option and increase utilization.

Final Energy Demand by Sector

Final energy demand of Asia and the Pacific is projected to increase from 2,700.0 MTOE in 2005 
to 4,634.5 MTOE in 2030, an annual growth rate of 2.2% per year. By sector, the transport sector 
is projected to increase at the fastest annual growth rate of 2.9% per year through 2030. This is 
followed by industry at 2.1% and the others at 2.1% per year. The energy demand for the non-
energy sector (such as feedstock for the petrochemical industry) will grow relatively slowly at 
1.7% per year. 

Despite the fast growth, the transport sector’s share will remain relatively small (19.7% in 
2030 from 16.6% in 2005). By contrast, the other sectors will maintain the largest share (39.0% 
in 2030 from 40.2% in 2005), reflecting the continued use of biomass in some developing 
members. Industry will account for the second-largest share at 32.9% in 2030 from 33.9%  
in 2005. 

Energy Production and Imports 

An increasing portion of the rapidly growing energy demand in Asia and the Pacific will be 
met by imports. Net imports (imports minus exports) of fossil fuels in Asia and the Pacific are 
expected to more than double, from 584.9 MTOE in 2005 to 1,385.1 MTOE in 2030. 

Although the overall net energy import volume may increase in the future, a wide disparity 
is observed in the balance between energy demand and production. Central and West Asia, 
for example, may continue to be a net energy exporter, and is expected to export about 
231.9 MTOE of fossil fuels in 2030 compared with 111.7 MTOE in 2005. The increase in oil 
and gas production from Azerbaijan, Kazakhstan, Turkmenistan, and Uzbekistan explains the 
increasing export position of this subregion. 

By contrast, East Asia’s net imports may nearly triple from 348.9 MTOE in 2005 to 970.3 MTOE in 
2030. In fact, the projected growth rate of energy import in East Asia at an annual rate of 4.2% 

Figure 2.1.7: Final Energy Demand by Sector (1990, 
2005, 2015, and 2030)

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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registers a faster pace than that of energy demand 
growth at 2.5%. 

The Pacific will turn into a net importer of oil by 2030, 
while this subregion is expected to become a net 
natural gas exporter reflecting the projected increase 
in natural gas exports from Papua New Guinea and 
Timor-Leste. 

Similarly, South Asia’s net energy imports are expected 
to more than triple from 132.6 MTOE in 2005 to 447.6 
MTOE in 2030, growing at an annual rate of 4.7%. In 
South Asia, India’s expected increase in oil and gas 
demand will be increasingly met by imports. 

Southeast Asia may turn into a net energy importer 
at 125.4 MTOE in 2030—changing from a net energy 
exporter at 79.5 MTOE in 2005. Not only will this 

subregion become a net importer of natural gas by 2030, its growing oil demand will be 
increasingly met by imports given the decline in production from the current major producers 
such as Indonesia, Malaysia, Thailand, and Viet Nam.

The Developed Group’s net imports of fossil fuels are projected to decline from the current 
294.6 MTOE in 2005 to 73.7 MTOE in 2030. Australia’s production increases and exports of coal 
and natural gas explain the overall decline in net imports of the Developed Group. 

Oil Production and Imports

While overall energy import requirements in Asia and the Pacific are likely to increase, the trend 
offers variation by energy type and by subregion. 

Net imports of oil (including crude oil and petroleum products) are expected to increase 
substantially, from 655.1 MTOE (or 13.2 mb/d) in 2005 to 1,294.3 MTOE (or 26.0 mb/d) in 2030—
the biggest increase in fossil fuels. By subregion, excluding Central and West Asia, the other 
subregions will be transformed into net importers of oil. The substantial growth in oil demand 
by the PRC and India—combined with the slow growth in domestic oil production—will lead 
these subregions’ needs for oil imports. Southeast Asia’s expected rise in net oil imports will 
result from the decline in oil production from current major oil producers such as Indonesia, 
Malaysia, and Viet Nam. The Pacific subregion’s oil demand represents the lowest level in Asia 
and the Pacific at 4.2 MTOE in 2030, transforming it into a net importer by 2030. The overall net 
oil imports of the Developed Group may decline from the current 275.6 MTOE (or 5.51 mb/d) 
to 231.2 MTOE (4.64 mb/d), reflecting the decline in Japan’s oil demand. 

In Central and West Asia, expected production increases in Azerbaijan, Kazakhstan, and 
Uzbekistan may contribute greatly to the substantial increase in oil exports. These members’ 
oil exports will be spurred by the expansion in pipeline infrastructure. 

The oil production trend varies by subregion. Current major oil producers in Southeast Asia 
such as Indonesia, Malaysia, and Viet Nam are projected to decrease their production by 2030. 
For example, as the oil fields mature, Indonesia’s oil production may decrease from 52.4 MTOE 
(1.05 mb/d) in 2005 to 48.8 MTOE (0.98 mb/d) in 2030. In contrast, oil production from Central 
and West Asia—including Azerbaijan, Kazakhstan, and Turkmenistan—will increase by 2030. 

Figure 2.1.8: Net Energy Imports by Subregion (2005, 
2015, and 2030)

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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With the investment in both upstream and midstream 
segments, the vast oil reserves in Central and West 
Asia could increase supplies to consumers both within 
and outside of the subregion, thereby making a great 
contribution to improving overall oil supply security. 

Natural Gas Production and Import 

The outlook for net natural gas imports varies by 
subregion and by time period. This diversity mainly 
results from different timing for the demand increases 
and different resource endowments. 

As Figure 2.1.12 shows, Central and West Asia is 
projected to maintain its net export position in 
natural gas, with untapped reserves in Azerbaijan, 
Kazakhstan, Turkmenistan, and Uzbekistan that could 
be developed by 2030. 

In contrast, both East and South Asia are expected to require substantial natural gas imports by 
2030, mainly as a result of increased demands for natural gas in the PRC and India. 

Southeast Asia is forecast to maintain a net export position until sometime around 2025, and 
by 2030 this subregion as a whole is forecast to become a net importer of natural gas. The 
major natural gas producers such as Brunei Darussalam, Indonesia, and Malaysia are expected 
to continue to maintain their net export positions. However, the substantial demand increase 
from the Philippines, Singapore, and Thailand (resulting from increased natural gas demand for 
power generation) may transform this subregion into a net importer. 

The Developed Group is expected to become a net natural gas exporter by 2030 because 
of the expansion of Australia’s liquefied natural gas (LNG) exports. With the start-up of new 
projects, Australia will be able to export more than 80 million tons of LNG by 2030.

Figure 2.1.9: Net Oil Imports by Subregion (2005, 2015, 
and 2030)

mb/d = million barrels per day.

Source: APERC analysis (2009).
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Figure 2.1.10: Oil Demand and Net Oil Import 
Dependency by Subregion (2005, 2015, and 2030)
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Figure 2.1.11: Oil Production from Selected Members 
(2005 and 2030)
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Coal Production and Imports

The region’s need for coal imports is expected be relatively low compared with the other 
fossil fuels. Although diversity exists by member and by subregion, the region as a whole may 
maintain its net export position in coal from 67.8 MTOE (101.7 million tons of coal equivalent) 
in 2005 to 208.6 MTOE (312.9 million ton of coal equivalent) in 2030. By member, Australia and 
Indonesia will expand their exports, nearly doubling their current coal exports to make the 
region as a whole self-sufficient in coal supply. 

2.2 Electricity Outlook

Figure 2.1.12: Net Natural Gas Imports by Subregion 
(2005, 2015, and 2030)
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Figure 2.1.13: Net Coal Imports by Subregion  
(2005, 2015, and 2030)
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Electricity demand in Asia and the Pacific will grow annually at 3.4% on average, 
reaching 11,593 terawatt-hours (TWh) in 2030, which is slower than that of the 
historical trend of 5.7% from 1990 to 2005.

The DMCs will increase their share of Asia and the Pacific’s total electricity demand from 
75.5% in 2005 to 86.5% in 2030, with an average annual growth rate of 4.0%. 

Nearly 75% of total electricity generation in 2030 will be taken up by the PRC (45.5%), 
India (17.2%), and Japan (9.4%). 

Coal will be the dominant fuel in electricity generation in Asia and the Pacific, while 
natural gas and nuclear are likely to expand their shares moderately in the generation 
mix. 

•

•

•

•

Electricity Demand 

Electricity demand in Asia and the Pacific is projected to grow at an annual rate of 3.4% over 
the outlook period, increasing from 4,978 TWh in 2005 to 11,593 TWh in 2030. This is more 
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than a doubling between these years, but indicates a 
slower growth rate than the historical trend of 5.7% 
between 1990 and 2005. The average annual growth 
rate of electricity demand in the DMCs between 2005 
and 2030 will be faster, at 4.0%, than that of Asia and 
the Pacific as a whole. The DMCs will increase their 
share of the total electricity demand of Asia and the 
Pacific from 75.5% in 2005 to 86.5% in 2030. 

By subregion, East Asia is projected to represent the 
highest electricity demand at 6,167 TWh in 2030, 
mainly led by the PRC, which will account for 84.3% 
of total electricity demand of this subregion (Fig-
ure 2.2.1). However, the subregion’s annual growth 
rate of electricity demand is expected to slow to 
3.5% between 2005 and 2030, compared with 9.3% 
in the historical period (1990–2005). In contrast, 
South Asia’s electricity demand is likely to maintain 
robust growth at 5.5% on average. With this growth, 
electricity demand will increase nearly fourfold to 
1,927 TWh in 2030. Annual growth in electricity 
demand is also projected to grow substantially in 
Southeast Asia (4.8%) and the Pacific (4.0%), a result 
of economic development and improved electricity 
supply infrastructure. Although electricity demand 
in Central and West Asia is not as high as in the 
other subregions in absolute terms, its growth rate 
is projected to increase 3.4% a year over the outlook 
period after the region experienced negative growth 
between 1990 and 2005. 

Incremental electricity demand growth between 2005 
and 2030 is illustrated in Figure 2.2.2. East Asia accounts 
for more than half of the incremental demand growth 
at 54.0%, followed by South Asia at 21.5% and South-
east Asia at 15.0%. In terms of subregional contributions 
to electricity demand, South Asia’s shares will increase 
from 10.1% in 2005 to 16.6% in 2030, and Southeast 
Asia’s shares are projected to increase from 8.9% to 
12.4%. East Asia will be dominant through 2030 (Figure 
2.2.3). In contrast, the Developed Group will decrease 
its share from 24.5% in 2005 to 13.5% in 2030. 

In general, electricity demand is correlated with economic growth. Along with economic 
development and improvement in living standards, demand for electricity may correspondingly 
increase. This is observed in Asia and the Pacific, as demonstrated in Figure 2.2.4, which traces 
patterns between electricity demand per capita and GDP per capita between 1990 and 2030. 

Figure 2.2.5 shows the 2030 per capita electricity demand of those subregions with GDP per 
capita below $8,000 to compare the general trend more clearly. East Asia represents the highest 
per capita electricity demand among those subregions compared. The developed industry 
and higher living standards in the subregion will in turn translate into a higher electricity 

Figure 2.2.1: Electricity Demand in 2005 and 2030  
by Region

TWh = terawatt-hour.

Source: APERC analysis (2009).
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requirement per capita. Southeast Asia’s electricity 
demand per capita is the second highest level among 
these subregions, driven by the higher income and 
industrial development. This is followed by Central 
and West Asia, which represents the third-highest 
per capita electricity demand. By 2030, the income 
level of Central and West Asia is projected to stand at 
a similar level to that of South Asia, but Central and 
West Asia’s per capita electricity demand will be about 
17.6% higher than that of South Asia. The difference 
stems from a number of factors including greater 
accessibility to electricity supply, lower electricity tariff 
levels (backed by the vast energy reserves), and cold 
winters in Central and West Asia. 

Electricity Supply

Total electricity generation in Asia and the Pacific is projected to increase from 6,068 TWh in 
2005 to 14,016 TWh in 2030 with an average annual growth rate of 3.4%. Table 2.2.1 provides 
electricity generation in 1990, 2005, and 2030, and average annual growth rates by member. 
The PRC’s electricity generation is likely to be the highest at 6,374 TWh in 2030, accounting for 
45.5% of the total. India follows at 2,414 TWh, and Japan at 1,324 TWh. Nearly three-quarters of 
the total electricity generation will be taken up by these three members.

Figure 2.2.3: Electricity Demand by Subregion in 2005 
and 2030
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Figure 2.2.4: Electricity Demand per Capita and GDP 
per Capita: 1990–2030 

GDP = gross domestic product, KWh = kilowatt-hour.

Source: APERC analysis (2009).
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Figures 2.2.6 and 2.2.7 provide a comparison of the 
future power generation of the members exclud-
ing the PRC, India, and Japan. Among the members 
compared, there is a wide diversity in the projected 
generation, ranging from Republic of Korea’s 
624 TWh in 2030 at the highest to the Maldives’ 0.7 
TWh at the lowest. 

Electricity Generation Mix

Figure 2.2.8 compares the electricity generation mix 
between 2005 and 2030 by subregion. The mix of 
electricity generation varies substantially among the 
subregions. In Asia and the Pacific, coal is likely to 
maintain the largest share, although that share will 
dwindle moderately. This is largely affected by the 
level of coal’s dominance in East and South Asia. In 
addition, coal-fired electricity generation is projected 
to increase in Southeast Asia in 2030. In Asia and the 
Pacific, coal is likely to be the main source of electricity 
generation due to abundant resource availability and 
price competitiveness compared with the other types 
of energy. 

Electricity 
Generation (TWh)

Annual Growth 
Rate (%)

Region Member 1990 2005 2030 1990–
2005

2005–
2030

Central and 
West Asia

Afghanistan 1 1 16 (1.1) 12.0

Armenia 10 6 10 (3.2) 1.8
Azerbaijan 23 21 59 (0.6) 4.2
Georgia 14 7 15 (4.2) 2.8
Kazakhstan 87 68 120 (1.7) 2.3
Kyrgyz 
Republic 16 16 27 0.3 2.1
Pakistan 38 94 302 6.3 4.8
Tajikistan 18 17 22 (0.4) 1.0
Turkmenistan 15 13 21 (0.9) 1.9
Uzbekistan 56 48 61 (1.1) 1.0
Subtotal 278 292 654 0.3 3.3

East Asia China, 
People’s 
Republic of 621 2,500 6,374 9.7 3.8
Hong Kong, 
China 29 38 63 1.9 2.0
Korea, 
Republic of 105 388 624 9.1 1.9
Mongolia 3 4 9 0.1 3.8
Taipei,China 88 224 359 6.4 1.9
Subtotal 847 3,153 7,428 9.2 3.5

Pacific Fiji Islands 0 1 2 3.8 4.4
Papua New 
Guinea 2 3 8 3.5 4.1
Timor-Leste – 0 1 – 5.3
Other Pacific 
Islands 0 0 1 6.9 2.2
Subtotal 2 5 13 4.4 4.1

South Asia Bangladesh 8 23 87 7.4 5.6
Bhutan 2 2 12 2.8 6.8
India 289 699 2,414 6.1 5.1
Maldives 0 0 1 14.6 5.5
Nepal 1 3 8 7.6 4.4
Sri Lanka 3 9 27 7.1 4.6
Subtotal 303 736 2,549 6.1 5.1

Southeast 
Asia

Brunei 
Darussalam 1 3 4 7.1 1.3
Cambodia – 1 8 – 9.2
Indonesia 33 127 318 9.3 3.7
Lao PDR 1 4 60 10.2 12.1
Malaysia 23 85 265 9.1 4.7

Electricity 
Generation (TWh)

Annual Growth 
Rate (%)

Region Member 1990 2005 2030 1990–
2005

2005–
2030

Myanmar 2 6 56 6.1 9.4
Philippines 25 57 165 5.5 4.4
Singapore 16 38 105 6.1 4.1
Thailand 44 132 400 7.6 4.5
Viet Nam 9 53 235 12.9 6.1
Subtotal 155 506 1,618 8.2 4.8

Developing Members 
Total 1,586 4,691 12,261 7.5 3.9
Developed 
Group

Australia 154 245 367 3.1 1.6
Japan 836 1,088 1,324 1.8 0.8
New Zealand 32 43 64 1.9 1.6

Developed Group Total 1,022 1,377 1,755 2.0 1.0
Asia–Pacific Total 2,608 6,068 14,016 5.8 3.4
World Totala 11,320 17,364 31,779 2.9 2.4

Lao PDR = Lao People’s Democratic Republic, TWh = terawatt-hour, ( ) = negative value, 
– = no data available.
a Energy Information Administration (EIA). 2009. International Energy Outlook 2009.

Source: APERC analysis (2009).

Table 2.2.1: Electricity Generation in 1990, 2005,  
and 2030

continued on next column

Table 2.2.1: continuation
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Figure 2.2.6: Electricity Generation between 50 TWh 
and 700 TWh in 2030

Lao PDR = Lao People’s Democratic Republic, TWh = terawatt-hour.

Source: APERC analysis (2009).
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Natural gas for electricity generation is projected to expand its share in all of the subregions 
except Southeast Asia. In the subregions that are endowed with vast natural gas reserves, such 
as Central and West Asia and Southeast Asia, natural gas–fired generation will continue to 
dominate the electricity generation mix. 

In contrast, the share of oil-fired electricity generation is projected to shrink to merely 2.0% 
in 2030 in Asia and the Pacific. All the subregions are likely to reduce dependence on oil to 
enhance energy security. Hydropower generation’s share is projected to decline in all subre-
gions due to its slower projected growth rate compared with the other generation sources.

Figure 2.2.7: Electricity Generation below 30 TWh  
in 2030

TWh = terawatt-hour.

Source: APERC analysis (2009).
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Although members adopting nuclear power are limited 
to Armenia; the PRC; India, Japan; the Republic of Korea; 
Pakistan; Taipei,China; and Viet Nam, the share of nuclear 
power generation is projected to increase toward 2030, 
reflecting the expected increase in some members such 
as the PRC and India.4 As a means to improve energy 
security, diversify energy sources, and reduce CO2 emis-
sions as an alternative to fossil fuels, nuclear generation 
will expand in these members (Figure 2.2.9). 

Lastly, NRE in electricity generation is expected to  
increase in the future, although its share will remain  
low. Penetration of NRE will depend on cost competi-
tiveness and technology availability.

Electricity Fuel Requirements

Fuel requirements for electricity generation are generally influenced by thermal efficiency. An 
assumption set is that thermal efficiency of electricity generation will be improved to some 
extent along with technology advancement. Inputs of fossil fuels in electricity generation are 
considered in this part.

4 The PRC plans to expand to 120 gigawatts of installed capacity of nuclear power in 2030 to meet increasing de-

mand. In India, the installed capacity of nuclear power is expected to be enlarged rapidly toward 2030 as the PRC 

needs to rely on imported fuels to meet domestic demand. 

Figure 2.2.8: Electricity Generation Mix in 2005 and 2030

DMC = developing member country.

Source: APERC analysis (2009).
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Figure 2.2.9: Nuclear Power Generation Installed 
Capacity (2005, 2015, and 2030)

GW = gigawatt, PRC = People’s Republic of China.

Source: APERC analysis (2009).
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The fuel requirements of coal and natural gas are pro-
jected to grow annually at 2.6% in Asia and 3.8% in the 
Pacific between 2005 and 2030. Oil used for electricity 
generation is likely to decline slightly, with a negative 
annual average growth rate of 1.2%.

Figure 2.2.10 shows the regional contributions to 
the growth in incremental fossil fuel requirements 
between 2005 and 2030. Coal’s share in East Asia par-
ticularly stands out, mainly due to the PRC’s heavy reli-
ance on coal-powered generation. Oil input is likely to 
result in reductions in many subregions except Central 
and West Asia, South Asia, and the Pacific in 2030. 

2.3  Carbon Dioxide Emissions 
Outlook 

Figure 2.2.10: Incremental Fuel Inputs Growth between 
2005 and 2030 by Region

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Carbon dioxide (CO2 ) emissions in Asia and the Pacific will increase from 10,064.8 million tons 
of CO2 (Mt CO2) in 2005 to 17,763.3 Mt CO2 in 2030 at a growth rate of 2.3% per year, a 
slightly slower rate of projected growth than energy demand at 2.4% per year. South 
Asia’s and Southeast Asia’s CO2 intensities are projected to increase as a result of the 
expected increase in coal demand—mainly for power generation. In contrast, East Asia 
and the Developed Group’s CO2 intensities are expected to decrease, due mainly to the 
increased use of nuclear and NRE sources. 

Per capita CO2 emissions in 2030 vary widely from the Pacific’s 1.54 tons to the Developed 
Group’s 11.48 tons, reflecting the diversity in economic development levels. 

•

•

CO2 emissions in Asia and the Pacific will increase from 10,064.8 Mt CO2 in 2005 to 17,763.3 Mt 
CO2 in 2030, growing at an annual rate of 2.3%. The projected growth rate of CO2 emissions is 
slightly slower than the projected energy demand at 2.4%. This reflects the slight improvement 
in overall CO2 intensity (or CO2 emissions per unit of TPED) in Asia and the Pacific. As a result of 
this growth, per capita CO2 emissions of ADB regional members will average 3.9 tons of CO2 in 
2030, up from 2.7 tons in 2005.

CO2 emissions of DMCs will increase at a faster annual rate of 2.6% through 2030. This com-
pares with the projected growth rate of energy demand at 2.6% per year through 2030. 
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By sector, CO2 emissions from the transport sector in 
Asia and the Pacific will increase the fastest, at an annual 
growth rate of 2.8% through 2030. With this growth, 
the transport sector’s share of total CO2 emissions will 
increase from 12.5% in 2005 to 13.7% in 2030. This is 
followed by the power sector, where CO2 emissions are 
expected to increase at an annual rate of 2.6% through 
2030. This sector’s share may increase from 46.3% in 
2005 to 49.3% in 2030. The emissions of the others 
sectors will increase at an annual rate of 2.4%. The 
share of this sector to total CO2 emissions will remain 
constant, at around 11% through 2030. The industry 
sector’s CO2 emissions are expected to grow relatively 
slowly, at an annual rate of 1.5% through 2030. 

CO2 emissions by subregion are shown in Figure 2.3.2. 
As this figure shows, East Asia’s CO2 emissions will 
represent the highest level in 2030 at 10,226 Mt CO2, 
followed by South Asia at 2,843 Mt CO2, Southeast 

Asia at 2,079 Mt CO2, the Developed Group at 1,704 Mt CO2, and Central and West Asia at  
891 Mt CO2. The Pacific region will represent the lowest level at 22 Mt CO2. 

In terms of the incremental CO2 emissions by sector, the power sector is expected to contribute 
greatly to the overall incremental emissions across the region. By subregion, the biggest 
incremental emissions may come from East Asia, followed by South Asia, Southeast Asia, and 
Central and West Asia. 

Although East Asia’s CO2 emissions are likely to represent the highest level in 2030, its share of 
the total emissions of Asia and the Pacific may decrease slightly from 58.7% in 2005 to 57.6% 
in 2030. This reflects the projected slow growth of CO2 emissions of this subregion (an annual 
rate of 2.2% through 2030, compared with the average growth rate of Asia and the Pacific 
at 2.3%). Similarly, the Developed Group’s share will decrease from 16.5% in 2005 to 9.6% in 
2030. In contrast, South Asia’s and Southeast Asia’s shares of the total are expected to increase. 
South Asia’s share will increase from 11.3% in 2005 to 16.0% in 2030, while Southeast Asia will 

Figure 2.3.1: CO2 Emissions (2000–2030)

CO2 = carbon dioxide, Mt CO2 = million tons of carbon dioxide.

Source: APERC (2009).
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Figure 2.3.2: CO2 Emissions by Subregion  
(1990–2030)

CO2= carbon dioxide, Mt CO2 = million tons of carbon dioxide.

Source: APERC (2009).
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Table 2.3.1: CO2 Emissions by Subregion (1990, 2005, 2015, and 2030)
CO2 emissions (Mt CO2) Annual Growth Rates (%)

1990 2005 2015 2030 1990–2005 2005–2030

DMCs 4,161 8,402 11,637 16,060 4.8 2.6

  Central and West Asia 581 455 625 891 (1.6) 2.7

 East Asia 2,638 5,902 8,123 10,226 5.5 2.2

 Pacific 3 8 14 22 9.2 4.3

 South Asia 568 1,142 1,632 2,843 4.8 3.7

 Southeast Asia 370 896 1,243 2,079 6.1 3.4

Developed Group 1,365 1,663 1,674 1,704 1.3 0.1

Asia–Pacific Total 5,526 10,065 13,311 17,763 4.1 2.3

World 21,488 28,296 33,111 37,879 1.9 1.2

OECD 11,506 13,632 13,617 14,588 1.1 0.3

CO2= carbon dioxide, DMC = developing member country, Mt CO2 = million tons of carbon dioxide, OECD = Organisation for Economic 
Co-operation and Development, ( ) = negative value.

Source: APERC (2009) for Asia and the Pacific’s CO2 emissions and EIA (2009) for the world and OECD’s CO2 emissions. 

Table 2.3.2: CO2 Intensity by Subregion (1990, 2000, 2005, 2015, and 2030)
CO2 Intensity (CO2/TPED) Annual Growth Rates (%)

1990 2000 2005 2015 2030 1990–2005 2005–2030

DMCs 2.24 2.35 2.50 2.57 2.49 0.7 0.0

  Central and West Asia 2.38 2.05 2.04 2.10 2.14 (1.0) 0.2

 East Asia 2.59 2.70 2.87 2.86 2.71 0.7 (0.2)

 Pacific 2.07 2.27 2.53 2.31 2.40 1.3 (0.2)

 South Asia 1.65 1.90 1.96 2.17 2.25 1.2 0.5

 Southeast Asia 1.50 1.81 1.82 1.99 2.10 1.3 0.6

Developed Group 2.50 2.40 2.49 2.31 2.24 0.0 (0.4)

Asia–Pacific Total 2.30 2.36 2.50 2.54 2.46 0.6 (0.1)

World 2.44 2.39 2.22 (0.4)

OECD 2.25 2.15 2.09 (0.3)

CO2 = carbon dioxide, DMC = developing member country, OECD = Organisation for Economic Co-operation and Development,  
TPED = total primary energy demand.

Source: APERC (2009) for Asia and the Pacific’s CO2 emissions and EIA (2009) for the world and OECD’s CO2 intensity. 

increase from 8.9% in 2005 to 11.7% in 2030. Central and West Asia’s share are projected to 
increase slightly from 4.5% in 2005 to 5.0% in 2030.

As an indicator for understanding the underlying factors in the change in the share of total CO2 
emissions, CO2 intensity (or CO2 emissions requirement per unit of TPED) is calculated. A higher 
CO2 intensity would mean higher CO2 emissions per unit of energy demand. 
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Figure 2.3.5: CO2 Intensity (1990–2030) 
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Table 2.3.3: Per Capita CO2 Emissions by Subregion (1990, 2000, 2005, 2015,  
and 2030)

Per Capita CO2 Emissions Annual Growth Rates (%)

1990 2000 2005 2015 2030 1990–2005 2005–2030

DMCs 1.46 1.75 2.37 2.94 3.62 3.3 1.7

  Central and West Asia 3.02 1.68 1.77 2.03 2.32 (3.5) 1.1

 East Asia 2.16 2.80 4.24 5.52 6.63 4.6 1.8

 Pacific 0.54 0.59 0.83 1.25 1.54 3.0 2.5

 South Asia 0.56 0.77 0.86 1.06 1.59 2.8 2.5

 Southeast Asia 0.86 1.39 1.61 1.98 2.93 4.3 2.4

Developed Group 9.49 10.48 10.92 10.91 11.48 0.9 0.2

Asia–Pacific Total 1.84 2.12 2.72 3.24 3.88 2.6 1.4

World 1.77 1.96 2.16 0.8

OECD 11.66 11.03 11.16 (0.2)

CO2 = carbon dioxide, DMC = developing member country, OECD = Organisation for Economic Co-operation and Development.

Source: APERC (2009) for Asia and the Pacific’s per capita CO2 emissions and EIA (2009) for the world and OECD’s per capita CO2 
emissions.

Figure 2.3.4: CO2 Emissions Share by Subregion 
(2005 and 2030)

CO2 = carbon dioxide.

Source: APERC analysis (2009).
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CO2 intensities of South and Southeast Asia—whose share of total emissions are expected to 
increase—will increase at annual rates of 0.5% and 0.6%, respectively, over the outlook period. 
The increases in CO2 intensity result from the subregions’ increased share of coal in total energy 
demand. In contrast, CO2 intensities are expected to decline in East Asia (0.2% per year) and 
the Developed Group (0.4%) over the outlook period, and each subregion’s share of the total 
emissions will decline. The decline in CO2 intensities results from the increased shares of non-
fossil fuels such as nuclear and NRE. 
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A wide gap is observed among the subregions in 
terms of projected per capita CO2 emissions. Due to 
the diversity in fuel choice, economic development, 
industry structure, and living standards, per capita CO2 
emissions in 2030 range from the Pacific subregion’s 
low of 1.54 tons of CO2 to the Developed Group’s 
11.48 tons of CO2 (Figure 2.3.6). 

Figure 2.3.6: Per Capita CO2 Emissions
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2.4 Energy Investment Outlook

Background

Energy is an integral part of economic activity. An adequate energy supply is essential to sup-
port industrial activities, fuel the mobility needs for both freight and passengers, and ensure 
convenience and comfort in life. To facilitate such economic activities, large-scale investment 
in energy supply infrastructure is necessary, including the upstream oil, gas, and coal; mid-
stream transformation facilities for electric power generation, oil refinery, and gas processing; 
and distribution networks that can deliver energy to customers. 

In view of the relatively rapid energy demand growth of Asia and the Pacific—at an annual rate 
of 2.4% compared with that of the world at 1.5% through 20305—the future energy invest-

5 EIA. 2009. International Energy Outlook. Washington, DC.

To meet the rapid energy demand growth of 2.4% per year until 2030, Asia and the 
Pacific will require a cumulative investment of between $7.0 trillion (constant 2006 
prices) and $9.7 trillion in the energy sector. More than 60% of the total investment in 
the energy sector would have to be dedicated to electricity generation, transmission, 
and distribution. 

The higher-income members would generally require less energy investment as a share 
of GDP, while the lower-income members require higher energy investment as a share 
of GDP. In addition to the economic development level, other factors such as industry 
structure and resource availability contribute to determining the necessary size of 
energy investment relative to the size of GDP. 

•

•
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ment requirements for Asia and the Pacific are expected to represent a larger share of the 
world’s overall energy sector investment. Securing the financing necessary to meet this rapid 
growth in energy demand is expected to pose challenges to these members. 

This section describes the magnitude of investment required to meet the projected energy 
demand by 2030. For the purpose of considering the difference in investment requirements, 
an investment outlook is prepared by member and by sector. The sectors considered for the 
investment outlook estimation are: coal (exploration, production, and transport); oil and gas 
production (exploration, production, and refinery/processing); oil and gas trade (international 
tanker and pipeline transport); oil and gas domestic supply (domestic transport by pipeline, 
tanker, rail, and road); and electricity (generation, transmission, and distribution). Since the 
capital investment requirements in certain energy infrastructure offer diversity due to different 
choices in technology and other factors such as land price, material price, and construction 
costs, two cases—covering high and low investment requirements—are estimated based on 
the projected energy demand outlook.6 Investment requirements as well as the GDP figures in 
this section are presented in US dollars in constant 2006 prices. 

Energy Investment Outlook for 
Asia and the Pacific

To meet the rapid energy demand growth of 2.4% 
per year until 2030, Asia and the Pacific will require 
between $7.0 trillion (constant 2006 prices) and 
$9.7 trillion of investment in the energy sector. 

As Figure 2.4.1 shows, the electricity sector—includ-
ing generation, transmission, and distribution—will 
require the largest investment, accounting for 63.9% of 
the total. This is followed by the investment for oil and 
gas production at 17.7% and coal (including produc-
tion and transport) at 11.8%. The investment required 
to build infrastructure for oil and gas trade accounts 
for 3.6% of the total investment requirements. Invest-
ment needs for domestic oil and gas supply account 
for the smallest share of 3.1%.

Subregional shares of the total energy investment 
requirements are shown in Figure 2.4.2. East Asia will 

account for nearly half of the entire energy investment requirements of Asia and the Pacific. 
South Asia will follow, accounting for 15.8% of total investment, and the Developed Group will 
take up the third-largest share at 15.1%. 

East Asia’s dominance in the overall investment requirement for Asia and the Pacific is explained 
by the PRC’s dominance in this subregion. Its estimated investment requirement of between 
$3.1 trillion and $4.4 trillion represents more than 40% of the investment requirements in Asia 
and the Pacific. Of the total investment for the PRC, approximately 68% will be dedicated to 
electricity generation, transmission, and distribution. 

6 The “high case” offers the investment requirements of the most advanced technologies in certain infrastructure 

investment. 

Figure 2.4.1: Energy Investment Outlook for Asia  
and the Pacific (High Case)
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Source: APERC analysis (2009).
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South Asia represents the second-largest investment requirement by subregion. This mainly 
results from the substantial investment requirements for India. Between 2005 and 2030, India 
is expected to require between $1.0 trillion and $1.4 trillion of investment in the energy sector. 
For India, nearly 80% of total energy sector investment would have to be dedicated to electric-
ity generation, transmission, and distribution. 

The Developed Group accounts for the third-largest investment requirement by subregion, as 
it reflects Japan’s needs for new infrastructure and facilities—mainly for electricity generation 
and transmission—and those of Australia for developing coal and natural gas necessary to 
export into markets in Asia and the Pacific. 

Out of the total investment requirements for Central and West Asia, Kazakhstan represents 
the biggest investment requirement—between $120 billion and $169 billion—about 60% 
of which is dedicated to investment for coal, oil, and natural gas production and transport. 
Pakistan takes the second position in Central and West Asia, with an investment requirement 
between $100 billion and $133 billion over the outlook period, half of which should be devoted 
to the electricity sector; the member’s need to develop domestic natural gas resources, as well 
as infrastructure to import natural gas, will take up about 40% of total investment. Azerbaijan 
and Uzbekistan represent relatively large investment requirements compared with the size of 
their energy demand. About half of the investment for the two members will be dedicated to 
upstream development and the infrastructure necessary to deliver those resources for export 
purposes. 

Figure 2.4.2: Energy Investment Outlook by Subregion 
(High Case)
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Figure 2.4.3: Energy Investment Outlook by Subregion 
(Low Case and High Case Increments)
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Table 2.4.1: Energy Investment Outlook of the Selected Members (Low and High 
Cases) ($ billion)

Low Case High Case

Developing Members 5,982 8,325

 Central and West Asia 433 603

Azerbaijan 65 96 

Kazakhstan 121 169 

Pakistan 100 133 

Uzbekistan 48 67 

Other Central and West Asia 98 138 

 East Asia 3,502 4,918 

China, People’s Republic of 3,122 4,406 

Hong Kong, China 10 13 

Korea, Republic of 234 313 

Mongolia 15 20 

Taipei,China 120 166 

 Pacific 33 42

Papua New Guinea 11 16

Other Pacific Islands 22 27

 South Asia 1,111 1,477

India 1,048 1,392

Other South Asia 63 84

 Southeast Asia 903 1,284 

Brunei Darussalam 22 33 

Indonesia 296 412 

Lao People’s Democratic Republic 27 37 

Malaysia 151 219 

Philippines 70 104 

Singapore 37 52 

Thailand 120 174 

Viet Nam 126 175 

Other Southeast Asia 82 116 

Developed Group 1,061 1,390 

Australia 414 546 

Japan 616 798 

New Zealand 32 46 

Asia–Pacific Total 7,044 9,715

Note: Totals may not add up because of rounding.

Source: APERC analysis (2009).
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Figure 2.4.4 shows the cumulative energy investment requirements as a share of cumulative 
GDP between 2005 and 2030. This is compared with the projected GDP per capita in 2030 
for each member analyzed. For comparison, the results from the high investment case are 
presented. 

There is a general downward trend in terms of the share of investment requirements as GDP 
per capita increases. For example, for those members with high GDP per capita, at around 
$60,000 in 2030 (2006 constant prices)—such as Hong Kong, China and Japan—the share of 
energy investment requirements per GDP account for 0.1% and 0.5%, respectively. Likewise, in 
members where GDP per capita is projected to exceed $30,000 by 2030, such as Taipei,China; 
Singapore; and the Republic of Korea, the share of energy investment in GDP will respectively 
account for 1.1%, 1.1%, and 1.2%. Some resource-rich members such as Australia and Brunei 
Darussalam have relatively high investment requirements per GDP, at 3.5% and 15.6%, respec-
tively, although their GDP per capita is projected to represent high levels of $32,000 (Australia) 
and $18,000 (Brunei Darussalam) by 2030. This results from those members’ need to invest in 
the upstream segment along with the facilities required to process and transport the energy 
sources for export. 

The members with GDP per capita below $10,000 in 2030 show a wide disparity in terms of their 
share of investment requirements as a percentage of GDP. They range from Mongolia’s 29% at 
the highest level to the Philippines’ 2.4% at the lowest. Factors such as industry structure and 
resource availability contribute to these differences. Mongolia’s high investment requirements 
relative to GDP result from the member’s expansion in coal production for export. By contrast, 
the Philippines’ relatively low investment requirements result from the relatively slow projected 
growth in energy demand (2.4% annually).

Figure 2.4.4: Energy Investment Requirements as Share of GDP (High Case, 2005–2030)

AUS = Australia; AZE = Azerbaijan; BRU = Brunei Darussalam; PRC = People’s Republic of China; GDP = gross domestic product; HKG = Hong Kong, China; IND = India;  
INO = Indonesia; JPN = Japan; KAZ = Kazakhstan; KOR = Republic of Korea; MAL = Malaysia; MON = Mongolia; NZL = New Zealand; PAK = Pakistan; PHI = Philippines;  
PNG = Papua New Guinea; SIN = Singapore; TAP = Taipei,China; THA = Thailand; UZB = Uzbekistan; VIE = Viet Nam.

Source: APERC analysis (2009).
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III. Subregional Outlook
Implications

Asia and the Pacific’s diversity in terms of projected energy demand growth as well as in its 
energy demand levels result in the broad range of energy sector investment requirements. 
Despite the diversity (excluding several resource-rich members), there is a common trend 
that the energy investment requirements tend to represent a larger share of GDP in members 
in the early stages of development. The share of energy investment requirements relative to 
the size of GDP in rapidly developing members generally amounts to more than 2% of GDP, 
compared with that of developed members, at less than 1% of GDP. 

Although more than 60% of the entire energy investment would have to be dedicated to power 
generation in rapidly developing members, the governments and the electric companies often 
face financial constraints in building new infrastructure and in upgrading existing facilities. In 
addition, faced with the global economic crisis, some project developers have announced 
delays in the timing of project start-ups within the region. Considering the long-term energy 
demand growth and the necessity to create infrastructure to deliver energy sources to the 
needed areas, long-term planning of infrastructure development and coherent energy policy 
making are essential in the developing members of Asia and the Pacific. This will provide the 
basis for increasing investor confidence.

Likewise, cooperation among the regional members is important for optimal resource allocation 
through energy trade between subregions. Such international cooperation in electricity trade 
may reduce the overall investment requirement and contribute to enhanced energy supply 
security. 
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III. Subregional Outlook

3.1 Central and West Asia

Central and West Asia’s total primary energy demand (TPED) is projected to increase 
from 222.9 million tons of oil equivalent (MTOE) in 2005 to 416.9 MTOE in 2030, growing 
at an annual rate of 2.5%. 

Pakistan, Kazakhstan, and Uzbekistan will account for more than 80% of TPED in this 
subregion. 

Diverse economic development levels, industry structure, and climate conditions in 
Central and West Asia result in a wide variation in per capita energy demand, ranging 
from Afghanistan’s 0.12 tons of oil equivalent (TOE) in 2030 at the lowest to Kazakhstan’s 
5.19 TOE at the highest. 

•

•

•

Primary Energy Demand 

Central and West Asia’s energy demand is projected to increase from 222.9 MTOE in 2005 to 
416.9 MTOE in 2030, at an annual growth rate of 2.5%. The growth trend varies by member 
depending on the economic development level, industry structure, and other factors such as 
climate conditions and level of energy supply infrastructure development. 

By member, Afghanistan’s energy demand will increase 
at the fastest annual rate, 9.5%. Afghanistan’s primary 
energy demand accounts for just 1.6% of TPED in this 
subregion. Pakistan’s energy demand will increase at 
the second-fastest rate, 3.3% annually through 2030. 
With the fast growth, Pakistan’s share of Central and 
West Asia’s TPED will represent the biggest in 2030 at 
41.6%, rising from 34.2% in 2005. Kazakhstan’s energy 
demand will represent the second-largest share, 
at 21.3% in 2030. Uzbekistan’s energy demand will 
account for the third-largest share at 17.4% in 2030, 
down from 21.1% in 2005. Uzbekistan’s reduced share 
of TPED reflects the member’s projected slow growth 
rate of 1.8% through 2030. 

By energy type, natural gas will represent the highest 
share, at 49.5% in 2030, increasing from 47.7% in 2005. 
Several members in Central and West Asia with vast 

natural gas reserves, including Azerbaijan, Kazakhstan, Pakistan, Turkmenistan, and Uzbekistan, 
are projected to continue to rely on natural gas for power generation, industrial activities, 
and heating purposes in other sectors. In addition, with the enhanced natural gas pipeline 

Figure 3.1.1: Primary Energy Demand by Member

MTOE = million tons of oil equivalent.

Source: Asia Pacific Energy Research Centre (APERC) analysis (2009).
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transport network, natural gas demand is likely to increase in the members without domestic 
reserves, such as Armenia and Georgia. 

Oil will account for the second-largest share of TPED in Central and West Asia at 21.7% in 2030. 
In terms of volume, oil demand will nearly double from 45.9 MTOE in 2005 to 90.6 MTOE in 
2030, growing at an annual rate of 2.8%. The transport sector will lead the oil demand growth. 
In Central and West Asia, the improvement and expansion of highways connecting the various 
parts of the member is likely to facilitate the mobility of both passengers and freight, which will 
translate into an increase in the transport sector’s oil demand. 

Coal will account for 15.3% of this subregion’s TPED in 2030, representing the third-largest 
share. Demand for coal in Central Asia is concentrated in Kazakhstan, whose share will account 
for more than 60% of the subregion’s coal demand in 2030. Supported by the domestic 
reserves, coal may continue to be the most important energy source for power generation, 
while the growth trend may slow in the future due to coal’s gradual replacement by natural 
gas for power generation.

Per Capita Energy Demand

Central Asia and West Asia’s per capita energy demand will average 1.09 TOE in 2030, increasing 
moderately at an annual rate of 0.9% TOE from 0.87 in 2005—compared with the projected per 
capita energy demand of Asia and the Pacific at 1.57 TOE and the world’s at 2.05 TOE in 2030.7 
Although the average per capita energy demand in this subregion shows moderate growth, 
both growth trends and levels vary substantially by member. In fact, the projected per capita 
energy demand ranges from Afghanistan’s 0.12 TOE in 2030 to Kazakhstan’s 5.19 TOE, reflecting 

7 EIA. 2009. International Energy Outlook’s per capita energy demand of the world in 2030 is referenced here.

Figure 3.1.2: Primary Energy Demand by Type  
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 3.1.3: Incremental Energy Demand Growth 
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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the diversity in economic development level, industry structure, resource endowments and 
prices, and climate conditions. 

For example, Kazakhstan’s relatively high reliance on energy-intensive industries such as iron 
and steel production, in addition to the cold winter weather, translate into the highest per 
capita energy requirements within the subregion. Turkmenistan’s vast natural gas reserves, and 
consumers’ almost free access to the electricity and natural gas supply, result in the member’s 
per capita energy demand of 3.89 TOE in 2030, the second-highest level in Central and West 
Asia. Azerbaijan is projected to represent the third-highest per capita energy demand at 3.07 
TOE. The member’s gross domestic product (GDP) is projected to be led by oil and natural gas 
exports and increase at the fastest growth rate in Asia and the Pacific (8.6% annually through 
2030), which in turn may improve living standards, reduce the poverty level, and nurture the 
domestic manufacturing sector. These in turn translate into more than a twofold increase in per 
capita energy demand over the outlook period, from 1.66 TOE in 2005 to 3.07 TOE in 2030.

Electricity

Electricity demand of Central and West Asia is projected to increase at 3.4% through 2030—
faster than the final energy demand growth of 2.4% per year over the outlook period. 

Power generation will increase from 291.5 terawatt-hours (TWh) in 2005 to 653.6 TWh in 2030, 
growing at an annual rate of 3.3%. The generation mix varies by member, depending on the 
resource endowment. In Central and West Asia, energy security means less dependence on 
energy imports; therefore, each member’s generation mix differs substantially based on the 
resource endowment. In those members with vast hydro reserves and limited fossil fuels, such 
as the Kyrgyz Republic and Tajikistan, hydro will continue to account for more than 80% and 
90% of the total generation mix, respectively. In contrast, backed by vast natural gas reserves, 
Uzbekistan and Turkmenistan’s power generation may rely heavily on natural gas. 

Figure 3.1.4: Energy Demand per Capita and GDP per 
Capita (1990–2030)

GDP = gross domestic product, TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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3.2 East Asia

East Asia’s primary energy demand will increase from 2,058.8 MTOE in 2005 to 
3,776.6 MTOE in 2030 at an annual rate of 2.5%. East Asia may dominate the TPED in 
Asia and the Pacific at 52.3% in 2030. 

The bulk of energy share in East Asia will be taken up by the People’s Republic of China 
(PRC), which may account for 86.9% in 2030, up from 83.5% in 2005. Coal may dominate 
the energy mix of East Asia, at 49.8% in 2030, although it will be down from 57.5%  
in 2005. 

The members in East Asia register diverse levels and growth trends in per capita energy 
demand, ranging from Mongolia’s 1.39 TOE in 2030 at the lowest to Taipei,China’s 
6.86 TOE in 2030 at the highest.

•

•

•

Primary Energy Demand 

East Asia’s primary energy demand is projected to 
increase from 2,058.8 MTOE in 2005 to 3,776.6 MTOE in 
2030 at an annual rate of 2.5%. This subregion’s energy 
demand will continue to dominate the total energy 
demand in Asia and the Pacific, accounting for 52.3% in 
2030, up from 51.1% in 2005. The bulk of energy share 
will be taken up by the PRC, whose share of TPED in 
East Asia will reach 86.9% in 2030, from 83.5% in 2005. 
Likewise, the PRC will account for the biggest portion 
of incremental growth in primary energy demand of 
East Asia, at 90.9% between 2005 and 2030.

By energy type, coal will account for the biggest share 
in 2030 at 49.8%, down from 57.5% in 2005. The power 
sector will drive the growth in coal demand, while the 

introduction of efficient technologies and the shift to other energy sources—such as natural 
gas and nuclear in the power sector—may slow the overall growth trend, resulting in a reduced 
coal share in 2030. In fact, these factors translate into a slower growth rate in coal demand 
in the second half of the outlook period, at 1.1% per year in 2015–2030, compared with the 
annual growth rate of 3.1% during the first half (2005–2015). 

Oil will maintain a constant share at 23.0% over the outlook period. Assisted by motorization 
trends and increased demand from the non-energy sector, oil demand will increase at an 
annual rate of 2.5% through 2030. An increasing portion of oil demand would have to be met 
by imports; therefore, East Asia’s power sector will continue to shift away from oil, resulting in 
the power sector’s negative growth in oil demand. 

Natural gas demand is projected to grow at 6.0% per year through 2030. This registers the 
fastest annual growth rate among the fossil fuels. Supported by the development of natural 
gas supply infrastructure—the pipelines from Central Asia and the Russian Federation and 
additional liquefied natural gas (LNG) receiving terminals—PRC’s natural gas demand will 
increase more than sixfold, and this affects the projected fast growth in natural gas demand 
over the outlook period. 

Figure 3.2.1: Primary Energy Demand by Member

MTOE = million tons of oil equivalent, PRC = People's Republic of China.

Source: APERC analysis (2009).
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Demand for new and renewable energy (NRE) will increase at a moderate annual pace of 1.1%, 
from 229.9 MTOE in 2005 to 301.1 MTOE in 2030. Biomass will be the main source of NRE, and 
will be utilized in rural areas where access to commercial energy sources is limited. Although 
the incremental portion will be explained by the increased demand for new energy sources—
such as wind and solar—due to biomass’ dominance in NRE, it is projected to increase at a 
moderate pace. 

Per Capita Energy Demand

Per capita energy demand in East Asia will average 2.45 TOE in 2030, up from 1.48 TOE in 
2005. The projected per capita energy demand of East Asia represents a higher level than that 
of Asia and the Pacific as a whole (1.57 TOE) and the world (2.05 TOE) in 2030. By member, 
per capita energy demand represents diverse levels and growth trends. For example, Hong 
Kong, China’s per capita energy demand will not change significantly (from 2.56 TOE in 2005 
to 2.71 TOE in 2030), although the member’s GDP is projected to increase at an annual rate of 
3.7%. The shift toward less energy-intensive industry is the major factor behind this trend. In 
contrast, per capita energy demand in the Republic of Korea and Taipei,China are projected 
to reach 6.46 TOE and 6.86 TOE, respectively, in 2030. These members’ continued reliance on 
energy-intensive industry for exports will result in higher per capita energy demand than the 
average in East Asia. 

While maintaining the dominant share in total energy demand in East Asia, the PRC’s per capita 
energy demand may reach 2.25 TOE in 2030, which is less than one-third of Taipei,China’s level 
in the same year. Different development levels, as shown in the differences in per capita GDP, 
are the factors behind this trend. Mongolia’s per capita energy demand will increase relatively 
slowly, from 1.01 TOE in 2005 to 1.39 TOE in 2030. The demand for commercial energy will be 
concentrated in the urban areas, while more than 30% of the total population will live in rural 
areas. This demographic trend explains why the member will maintain a relatively low GDP per 
capita over the outlook period. 

Figure 3.2.2: Primary Energy Demand by Type  
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

East Asia’s electricity demand is projected to more than double from 223.1 MTOE in 2005 to 
530.3 MTOE in 2030, growing at an annual rate of 3.5%. This projected growth is faster than the 
growth rate of final energy demand (2.2% through 2030).

To meet the rapid growth in electricity demand, total electricity generation will increase from 
3,153.0 TWh in 2005 to 7,427.6 TWh in 2030. East Asia’s power generation mix will be dominated 
by coal-fired generation, reflecting the PRC’s continuing reliance on coal-fired generation. 
However the member’s efforts toward reducing dependence on coal for electricity generation 
is expected to result in a reduced coal share—62.9% in 2030 from 78.9% in 2005.

In contrast, the share of nuclear power in East Asia will more than double, from 7.6% in 2005 to 
16.3% in 2030. The share of natural gas–fired generation will likely increase from 4.0% in 2005 
to 6.8% in 2030. 

3.3 The Pacific

The Pacific’s primary energy demand is projected to increase from 3.0 MTOE in 2005 to 
9.0 MTOE in 2030, growing at an annual rate of 4.5%. 

Papua New Guinea will account for 70.1% of TPED in this subregion in 2030, increasing 
from 54.0% in 2005. 

Differences in economic development levels and industry structures will result in wide 
variations in terms of per capita energy demand, ranging from Timor-Leste’s 0.35 TOE in 
2030 at the lowest to Fiji’s 1.34 TOE in 2030 at the highest. 

•

•

•

Figure 3.2.4: Energy Demand per Capita and GDP  
per Capita (1990–2030)

GDP = gross domestic product, TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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Primary Energy Demand 

The Pacific subregion’s primary energy demand is projected to increase from 3.0 MTOE in 
2005 to 9.0 MTOE in 2030 at an annual rate of 4.5%. The growth trend varies by member 
depending on the economic development level, industry structure, and level of energy supply 
infrastructure development. 

By member, Papua New Guinea’s energy demand will 
increase at the fastest rate of 5.6% per annum through 
2030. With the fast growth, Papua New Guinea’s share 
of TPED of the Pacific subregion will continue to be the 
biggest at 70.1% in 2030, rising from 54.0% in 2005. 
Fiji Islands’ energy demand will represent the second-
largest share, at 13.7% in 2030. The other Pacific 
islands,8 a group that comprises 10 small members in 
the Pacific, will account for the third-largest share at 
7.4% in 2030. 

By energy type, oil will represent the highest share at 
46.9% in 2030, decreasing from 76.7% in 2005. In abso-
lute terms, oil will increase from 2.3 MTOE in 2005 to 
4.2 MTOE in 2030 at an average annual rate of 2.5%.

The decrease in the share of oil will be due to the 
expected increase in the utilization of natural gas for natural gas processing in Papua New 
Guinea and Timor-Leste. The construction of pipeline and LNG facilities in Port Moresby will also 
provide a supply of natural gas that can be tapped for domestic electricity generation. Likewise, 
the expected development of an LNG facility that will process Timor-Leste’s natural gas will put 
natural gas in the member’s primary energy mix. In addition, the recent mini-hydropower devel-
opment in Timor-Leste could also spur the development of other hydro potential, which could 
further reduce reliance on oil-fired electricity generation. As a result of these developments, oil’s 
share of the primary energy demand of the Pacific will decrease from 76.7% in 2005 to 46.9%  
in 2030.

Biomass will have the third-largest share of the Pacific’s primary energy demand, accounting 
for 9.0% in 2030. Although the demand for biomass will grow at an annual rate of 4.0%, its share 
will decrease from 10.3% in 2005. The growth in biomass consumption will be due to popula-
tion growth as well as its use for electricity generation in Fiji Islands.

Per Capita Energy Demand

The Pacific subregion’s per capita energy demand will average 0.64 TOE in 2030, increasing at 
an annual rate of 2.7% from 0.33 TOE in 2005. Compared with the projected average per capita 
energy demand of Asia and the Pacific at 1.57 TOE in 2030, the Pacific subregion’s projected 
per capita energy demand in 2030 represents less than half of that of Asia and the Pacific as a 
whole, and one-third of that of the world at 2.05 TOE in 2030. Although the average per capita 
energy demand in this subregion shows moderate growth, the growth trends and levels vary 
substantially by member. The projected per capita energy demand ranges from Timor-Leste’s 

8 Other Pacific islands include the Cook Islands, Kiribati, Nauru, Palau, Samoa, Solomon Islands, Tonga, and Vanuatu.

Figure 3.3.1: Primary Energy Demand by Member

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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0.35 TOE in 2030 at the lowest to Fiji Islands’ 1.34 TOE in 2030 at the highest, reflecting future 
differences in economic development and industry structure. 

Electricity

Electricity demand in the Pacific subregion is projected to increase at 4.0% through 2030—
faster rate than the final energy demand growth, which averages 2.6% per year over the 
outlook period. This could be brought about by extension of electricity grids to more com-
munities as population and per capita income increase.

Figure 3.3.2: Primary Energy Demand by Type  
(1990–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Consequently, electricity generation will increase from 4.6 TWh in 2005 to 12.6 TWh in 2030, 
growing at an annual rate of 4.1%. The generation mix varies by member, depending on the 
resource endowment. Fiji Islands, for instance, will rely on oil, hydro, and biomass for electricity 
generation, as it does not possess fossil energy reserves. Papua New Guinea will use oil, natural 
gas, and hydro, while Timor-Leste and the other Pacific islands will rely mostly on oil-based 
power plants for 88.9% and 91.0% of their requirements, respectively, with the rest to be sup-
plied by mini- and micro-hydro facilities.

3.4 South Asia

South Asia’s primary energy demand will increase from 582.1 MTOE in 2005 to 
1,264.3 MTOE in 2030 at an annual rate of 3.2%. South Asia is expected to account for 
17.5% of the TPED in Asia and the Pacific in 2030. 

India will continue to account for the bulk of the energy share in South Asia at 92.7% in 
2030, nearly unchanged from 92.4% in 2005. Coal will continue to dominate the energy 
mix of South Asia at 36.6% in 2030, up from 35.8% in 2030. 

In all the members in South Asia, per capita energy demand remains low, at below 2.0 
TOE even in 2030.

•

•

•

Primary Energy Demand 

South Asia’s primary energy demand is projected to 
increase from 582.1 MTOE in 2005 to 1,264.3 MTOE 
in 2030 at an annual rate of 3.2%. The share of this 
subregion’s energy demand within the total energy 
demand of Asia and the Pacific will rise to 17.5% 
in 2030 from 14.5% in 2005. By member, India will 
continue to take the bulk of the share in South Asia at 
92.7% in 2030, nearly unchanged from 92.4% in 2005. 
Likewise, India will account for the biggest portion of 
incremental growth in the primary energy demand of 
South Asia—92.9% between 2005 and 2030.

By energy type, coal will account for the biggest share 
at 36.6% in 2030, rising from 35.8% in 2005. The growth 
is driven by the power sector, which will account for 

88.6% of the incremental increase. By member, around 98% of the incremental growth in coal 
demand will come from India. Electricity demand in India will expand rapidly as a result of 
development of industry and electricity supply infrastructure. To meet its soaring electricity 
demand, India is expected to continue relying on coal as the most cost-competitive option. 

Figure 3.4.1: Primary Energy Demand by Member

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Oil’s share will increase slightly from 23.8% in 2005 to 
26.6% in 2030. Oil demand will increase at an annual 
rate of 3.6% through 2030. This could be explained 
by growing demand from the transport sector, 
which is being accelerated by income growth and 
road infrastructure development. Oil demand will 
also be driven by the other sectors as a substitute for 
noncommercial fuels.

Natural gas demand will increase at the fastest rate 
among fossil fuels, growing at an annual rate of 4.9% 
through 2030. Approximately 52.6% of the incremen-
tal growth will be consumed in the power generation 
sector. India and Bangladesh are the only consumers of 
natural gas in South Asia. The recent discovery of the 
large-scale gas fields offshore of the east sea coast of 
India will increase both production and consumption 
of natural gas in the future. Being richly endowed with 
natural gas reserves, Bangladesh is likely to expand its 
dependence on natural gas further. 

The share of NRE (mainly biomass) will decline sharply, from 31.1% in 2005 to 19.9% in 2030. In 
South Asian members, energy demand in the rural areas and even some urban areas still relies 
on noncommercial energy sources, like biomass, for cooking and heating. However, along with 
the income growth and energy supply infrastructure development, biomass will be replaced 
gradually by commercial fuels such as petroleum products and electricity. 

Figure 3.4.2: Primary Energy Demand  
by Type (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).

Coal Oil Gas Hydro Nuclear NRE

Pr
im

ar
y 

en
er

g
y 

d
em

an
d

 (M
TO

E)

0.0

1,400

1990 1995 2000 2005 2015 2030

200

400

600

800

1,000

1,200

Figure 3.4.3: Incremental Energy Demand Growth  
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).

Coal

Oil 

Gas 

NRE

(MTOE)

Power and Heat Generation

Oil Refining

Industry

Transport

Others

Non-energy

300.00.0 50.0 100.0 150.0 200.0 250.0

Figure 3.4.4: Energy Demand per Capita 
and GDP per Capita (1990–2030)

GDP = gross domestic product, TOE = tons of oil equivalent.

Source: APERC analysis (2009).

0.00

2.50

0 9,000

Pe
r c

ap
it

a 
en

er
g

y 
d

em
an

d
 (T

O
E)

GDP per capita ($, constant 2000 prices)

Bhutan

Bangladesh

India

Nepal

Sri Lanka

Maldives

0.50

1.00

1.50

2.00

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000



Subregional Outlook  �1

Per Capita Energy Demand 

The average per capita energy demand of South Asia will increase from 0.44 TOE in 2005 to 
0.71 TOE in 2030, in contrast to Asia and the Pacific’s projected per capita energy demand 
of 1.57 TOE and the world’s 2.05 TOE in 2030. In all South Asian members, per capita energy 
demand is projected to remain at a low level, all below 2.0 TOE even in 2030. Although 
urbanization may progress in South Asia, in 2030 61.2% of the population in the subregion will 
still live in rural areas, where infrastructure conditions will remain poor. Also, there are no large 
energy-intensive industries in these members except India, and even in India energy demand 
by the industry sector will still be less than that of the other sectors in 2030. 

Among the members in South Asia, wide diversity is observed in per capita energy demand. 
Bhutan’s per capita energy demand is projected to reach 1.94 TOE in 2030, the highest level 
among the South Asian members. Biomass is heavily used, mostly inefficiently, in the other 
sectors in Bhutan. Due to its relatively low primary energy demand growth rate, the per capita 
energy demand in Bhutan will stay at around 1.80–1.90 TOE over the outlook period. The rela-
tively high per capita energy demand of the Maldives (1.69 TOE in 2030) reflects its high per 
capita GDP. This member enjoys the highest per capita GDP among the South Asian members. 
Sri Lanka’s per capita energy demand is likely to reach 0.86 TOE in 2030, nearly half of Bhutan’s 
per capita energy demand. India, maintaining the dominant share of both total energy 
demand and total population in South Asia, will register a relatively low per capita energy 
demand, reaching 0.78 TOE in 2030. Both in terms of per capita energy demand and GDP per 
capita, Nepal and Bangladesh are among the lowest. The per capita energy demand of the two 
members will reach 0.39 TOE and 0.26 TOE in 2030, respectively. This is partly because of their 
lack of industrial activity, especially heavy industries, as well as the high population growth rate 
compared with other members in this subregion. 

Electricity

South Asia’s electricity demand is projected to more 
than triple from 43.2 MTOE in 2005 to 165.7 MTOE in 
2030, growing at an annual rate of 5.5%. This projected 
growth rate of electricity demand is faster than the 3.0% 
growth rate of final energy demand through 2030.

To meet the fast growth in electricity demand, total 
electricity generation will increase from 735.7 TWh 
in 2005 to 2,549.2 TWh in 2030. South Asia’s power 
generation mix will be dominated by coal-fired 
generation—nearly 99% of which comes from India. 
However, India’s energy diversification efforts and 
other members’ increasing generation capacity from 
other sources may reduce coal’s share to 61.2% in 2030 
from 65.5% in 2005. In contrast, the share of nuclear in 

power generation may more than triple from 2.4% in 2005 to 8.5% in 2030 as a result of India’s 
projected increase in nuclear power generation. The share of natural gas–fired generation may 
increase from 11.1% in 2005 to 13.8% in 2030 as India and Bangladesh make more use of 
domestic natural gas reserves. Hydropower generation will double from 111.4 TWh in 2005 to 
276.3 TWh in 2030, but its share will shrink to 10.8% in 2030 from 15.1% in 2005. 

Figure 3.4.5: Power Generation Mix

NRE = new and renewable energy.

Source: APERC analysis (2009).
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3.5 Southeast Asia

Primary Energy Demand 

Southeast Asia’s primary energy demand is projected to increase from 492.1 MTOE in 2005 to 
988.2 MTOE in 2030, growing annually at 2.8% on average. This subregion’s share of the total 
energy demand in Asia and the Pacific is unlikely to change much; it will increase slightly from 
12.2% in 2005 to 13.7% in 2030. By member, Indonesia is projected to continuously occupy the 
largest share, at 33.2% of TPED of Southeast Asia in 2030, which is a slight decline from 35.8% 
in 2005; it is followed by Thailand at 21.6% and Viet Nam at 13.3%. The Lao People’s Democratic 
Republic (Lao PDR) is projected to show the highest annual growth rate, at 5.2% over the 
outlook period, although its share of this subregion’s demand will remain marginal, at 0.7%. 

By energy type, oil will remain the dominant fuel, with 
an almost unchanged share of 38.7% in 2030, whereas 
its annual growth rate is expected to be moderate at 
2.8% through 2030. More than half of the incremental 
oil growth will be derived from the transport sector 
due to continued motorization along with economic 
development. The other sectors—including agriculture, 
residential, and commercial—which will continue to 
use petroleum products such as kerosene and lique-
fied petroleum gas (LPG), are likely to contribute to 
the incremental growth as well. The agriculture sector 
will continue to increase its use of diesel, while the 
residential and commercial sectors will contribute to 
the growth in kerosene and LPG. 

Hydro is projected to register the fastest growth rate 
among the energy sources in the subregion, at 5.2% 
per annum, due to the expected development of the 

vast hydropower potential of the Greater Mekong Subregion (GMS). This would be facilitated 
by the envisioned interconnection of the electricity grids in GMS, which could allow the trad-
ing of electricity from the hydroelectricity producers to the members with high electricity 
demand. 

Southeast Asia’s primary energy demand will increase from 492.1 MTOE in 2005 to 
988.2 MTOE in 2030 at an annual rate of 2.8%. Southeast Asia may account for 13.7% 
of the total energy demand in Asia and the Pacific in 2030. 

Oil is likely to account for the largest share at 38.7% of TPED in Southeast Asia. Half 
of the incremental oil demand growth will come from the transport sector, driven by 
motorization. 

A wide range is observed in per capita energy demand, from Myanmar’s 0.47 TOE in 
2030 at the lowest to Brunei Darussalam’s 12.18 TOE in 2030 at the highest.

Natural gas is likely to account for nearly half of the electricity generation through 2030, 
maintaining a constant share.

•

•

•

•

Figure 3.5.1: Primary Energy Demand by Member

Lao PDR = Lao People's Democratic Republic, MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Coal is projected to register the second-fastest growth rate, at 4.8% per year, which will in turn 
increase its share from 11.3% in 2005 to 18.2% in 2030. The power sector will account for the 
biggest contribution in terms of coal demand and could account for 73.3% of the total demand 
in 2030. Because of coal’s cost competitiveness against the other types of energy sources, and 
some members' efforts to diversify the generation mix to reduce heavy dependence on natural 
gas–fired generation, the power sector will lead the subregion’s increase in coal demand.9 

Natural gas will grow moderately, with an average annual growth rate of 2.9%, while its share 
of total demand is unlikely to change at around 21% through 2030. This modest growth 
results from both contributing and offsetting factors. For example, to diversify energy sources, 
Singapore will increase natural gas use, whereas Malaysia aims to gradually replace the fuel 
with coal for electricity generation. In the Philippines, natural gas will be increasingly used for 
electricity generation for environmental reasons. 

NRE will increase from 134.9 MTOE in 2005 to 186.9 MTOE in 2030 at an annual growth rate of 
1.3% over the outlook period, which is much slower than the other fuels. Although biomass, 
the main NRE source, will continue to be used in the residential sector, especially in rural areas, a 
shift to commercial energy sources will be observed as economic development continues. On 
the other hand, the transport sector is expected to contribute substantially to the incremental 
growth in NRE due to the members’ efforts in promoting biofuels.

9 Some members in Southeast Asia—including Indonesia, Malaysia, and Thailand—may expand the use of coal for 

power generation to diversify their electricity generation mix away from high dependence on natural gas.

Figure 3.5.2: Primary Energy Demand by Type 
(1990–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 3.5.3: Incremental Energy Demand Growth 
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC Analysis (2009).
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Per Capita Energy Demand

In Southeast Asia, per capita energy demand will reach 
1.40 TOE in 2030,10 a slight increase from 0.88 TOE in 
2005, while its annual growth rate will average out at 
1.8%.

A general trend is that per capita energy demand is 
positively correlated with GDP per capita (Figure 3.5.4). 
Yet there is a wide range of per capita energy demand 
in terms of absolute levels (from Myanmar’s 0.47 TOE 
at the lowest to Brunei Darussalam’s 12.18 TOE at the 
highest in 2030) and in the annual growth rates (from 
the Philippines’ 0.9% to the Lao PDR’s 3.7%) over the 
outlook period. 

Brunei Darussalam and Singapore stand out for their 
high per capita energy demand, at 12.18 TOE and 
10.10 TOE in 2030, respectively, for different reasons. 
Singapore’s high per capita energy demand may 
result from the expected expansion of the refinery and 
petrochemical industries for export purposes. Brunei 
Darussalam’s high per capita energy demand results 
from the relatively high energy consumption given the 
high standard of living and relatively low energy prices. 
By contrast, eight other members are positioned in a 
cluster below 4.0 TOE per capita energy demand and 
$10,000 GDP per capita. In this cluster, relatively higher 
per capita energy demand are seen in Malaysia (3.70 
TOE) and Thailand (3.08 TOE) in 2030. 

Figure 3.5.5 captures the trends of per capita energy 
demand for the remaining six members below 1.20 
TOE. While the income levels of Indonesia and Viet 
Nam may reach close to the Philippines’ level by 2030, 
substantial differences between the two members 
and the Philippines appear in the projected per capita 
energy demand. As a result of the higher input price 
in the Philippines—including capital investment, labor 

cost, and energy prices—relocation of the industry’s factories from the Philippines will continue 
to take place in the future, and the economic activities will rely on the service sector. Therefore, 
the per capita energy demand will be at a lower level compared with that of Indonesia and 
Viet Nam. 

10 This compares with Asia and the Pacific’s projected per capita energy demand at 1.57 TOE and that of the world at 

2.05 TOE in 2030. 

Figure 3.5.4: Energy Demand per Capita  
and GDP per Capita (1990–2030)

GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic,  
TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic,  
TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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Electricity

Southeast Asia’s electricity demand is projected to more 
than triple from 37.9 MTOE in 2005 to 123.1 MTOE in 
2030, or an annual rate of 4.8%, which is faster than the 
growth rate of final energy demand at 2.8%.

In Southeast Asia, total electricity generation will 
increase from 506.3 TWh in 2005 to 1,618.4 TWh in 
2030. Natural gas will remain the dominant energy 
source in the power generation mix through 2030, 
with an almost unchanged share. A probable major 
change is that oil-fired generation is likely to be 
replaced by coal. Specifically, the annual growth rate 
of coal-fired generation will be a substantial 6.4%, as 
it will expand its share from 23.6% in 2005 to 34.6% in 
2030. This reflects a shift away from oil-fired generation 

to enhance energy security. As Viet Nam plans to introduce nuclear power generation by 2030, 
nuclear will emerge in the power generation mix by that year.

Figure 3.5.6: Power Generation Mix

NRE = new and renewable energy.

Source: APERC analysis (2009).
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IV. Major Issues

4.1 Energy Access
Access to modern forms of energy such as electricity, gas, and petroleum products is a nec-
essary condition for economic development and improvement in living quality. This issue is 
especially critical for developing countries where rural populations are dependent on biomass 
fuels such as wood, agricultural residues, and dung for cooking and heating. 

Modern forms of energy may benefit the poor in various ways. At the industrial production 
level, productivity would be improved with the use of electricity and other energy sources 
for motors and boilers, as machinery can substitute for manual work. At the household level, 
access to modern energy saves time that would be devoted to collecting firewood11 and results 
in spending less time for cooking, with the additional benefit of helping to reduce health risks 
related to indoor air pollution.12 

This section focuses on the issues related to accessibility to electricity in developing coun-
tries. First, to understand the current situation, the status of the electrification rate in Asia and 
the Pacific will be presented. Second, to understand the general trends in future electricity 
demand within the region, comparisons on the outlook for electricity consumption per capita 
will be presented. Third, barriers to improving access to electricity will be identified. Finally, 
implications will be drawn to suggest options for improving access to electricity in developing 
member countries. 

Current Electrification Rate 

Approximately 1.6 billion people have no access to electricity in developing countries, includ-
ing 706 million in South Asia and 224 million in the People’s Republic of China (PRC) and East 
Asia.13 Figure 4.1.1 shows the electrification rate and gross domestic product (GDP) per capita 
in 2005 (constant 2000 prices) in selected ADB member countries. There is a general trend 
that the electrification rate improves as GDP per capita increases. Yet an exceptional case is 
observed in Bangladesh, Bhutan, and Nepal; although their electrification rates stand at similar 
levels (around 35%), their GDP per capita varies widely, from the $1,020 in Bhutan to $241 in 
Nepal. 

11 World Health Organization (WHO). 2006. Fuel for Life: Household Energy and Health. Daily hours for fuel collection 

are influenced by the availability of wood. In the case of rural India, it ranges from 20 minutes per day in Andhra 

Pradesh to more than 1 hour in Rajasthan. www.who.int/indoorair/publications/fuelforlife.pdf
12 WHO. 2006. Fuel for Life: Household Energy and Health. WHO reports, “Women exposed to indoor smoke are three 

times more likely to suffer from chronic obstructive pulmonary disease (COPD), such as chronic bronchitis or em-

physema, than women who cook with electricity, gas or other cleaner fuels. And coal use doubles the risk of lung 

cancer, particularly among women.” www.who.int/indoorair/publications/fuelforlife.pdf
13 IEA. 2006. World Energy Outlook 2006. Paris.
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Table 4.1.1: Electrification Rate in 2005
Electrification Rate (%)

Afghanistan 7.0

Bangladesh 32.0

Bhutan 36.0

Brunei Darussalam 99.2

Cambodia 20.1

China, People’s Republic of 99.4

India 55.5

Indonesia 54.0

Lao People’s Democratic Republic 45.0

Malaysia 97.8

Maldives 100.0

Mongolia 64.1

Myanmar 11.3

Nepal 33.0

Pakistan 54.0

Philippines 80.5

Singapore 100.0

Sri Lanka 75.0

Taipei,China 99.2

Thailand 99.0

Viet Nam 84.2
Source: Asian Development Bank (2009).

Figure 4.1.1: Electrification Rate and GDP per Capita  
in 2005 

GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic.

Source: Asia Pacific Energy Research Centre (APERC) analysis (2009).
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Looking at this figure differently, it should be noted 
that the electrification rate varies substantially among 
members whose GDP per capita reaches around $500. 
For example, Viet Nam achieves quite a high electrifica-
tion rate of 84.2% in spite of its low GDP per capita of 
$527. On the other end, Cambodia’s electrification rate 
reaches only 20.1% with $408 of GDP per capita. This 
implies that there are ways to improve the electrifica-
tion rate regardless of the member’s economic devel-
opment level. In the case of the PRC, the government’s 
capacity to realize the central plan at the local level 
is the major factor leading the member to achieve a 
99.4% electrification rate.14

Electricity Demand 

As a proxy for capturing the relationship between 
access to electricity and economic development, elec-
tricity demand per capita is compared with GDP per 
capita of the regional member countries. To under-
stand the general future trend, the 2005 level of per 
capita electricity demand will be compared with that 
projected for 2030. 

Figure 4.1.2 demonstrates how the electricity demand 
per capita of members in Asia and the Pacific is related 
to their GDP per capita in 2005. The members are 
roughly grouped into two categories: one for members 
with GDP per capita above $10,000, and the other for 
those with per capita GDP below $5,000. The electric-
ity demand per capita is generally positively correlated 
with GDP per capita up to around $15,000 GDP per 
capita. Above this level, a positive relationship between 
electricity demand per capita and GDP per capita is not 
observed. The electricity demand per capita is probably 
saturated at a certain level and affected by factors other 
than GDP per capita, such as industry structure, pen-
etration of energy-efficiency technology, and climate 
conditions. 

Figure 4.1.3 takes a closer look at the situation of the 
members with less than $5,000 GDP per capita. Two 
salient features are drawn from this figure. First, almost 
all members of Central and West Asia, except Afghani-
stan and Pakistan, show relatively high electricity 
demand per capita, although their GDP per capita var-
ies widely. This is due to electricity infrastructure devel-
opment, which was established during the Soviet era, 

14 IEA. 2002. World Energy Outlook 2002. Paris.
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Figure 4.1.2: Electricity Demand per Capita and GDP per Capita in 2005

GDP = gross domestic product, kWh = kilowatt-hour, Lao PDR = Lao People's Democratic Republic.

Source: APERC analysis (2009).
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Figure 4.1.3: Electricity Demand per Capita and GDP per Capita Less Than $5,000 in 2005

GDP = gross domestic product, kWh = kilowatt-hour, Lao PDR = Lao People's Democratic Republic.

Source: APERC analysis (2009).

0

500

1,000

1,500

2,000

2,500

3,000

3,500

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

GDP per capita (constant 2000$)

El
ec

tr
ic

it
y 

de
m

an
d 

p
er

 c
ap

it
a 

(k
W

h)

Afghanistan Armenia Azerbaijan Georgia
Kazakhstan Kyrgyz Republic Pakistan Tajikistan
Turkmenistan Uzbekistan Mongolia People's Republic of China
Fiji Islands Papua New Guinea Timor-Leste Other Pacific Islands
Bangladesh Bhutan India Nepal
Maldives Sri Lanka Cambodia Indonesia
Lao PDR

Malaysia Myanmar Philippines
Thailand

Viet Nam



Major Issues  ��

as well as the low tariff levels across the sector. On the 
other hand, individuals in many members consume 
less electricity than 582 kilowatt-hours (kWh), which is 
considered the basic minimum.15 

Figure 4.1.4 compares the electricity demand per cap-
ita between 2005 and 2030 by region and by member. 
In Asia and the Pacific, electricity demand per capita 
is projected to increase from 1,344 kWh in 2005 to 
2,530 kWh in 2030 with an average annual growth rate 
of 2.6%. Electricity demand per capita of all the subre-
gions except East Asia and the Developed Group (i.e., 
Australia, Japan, and New Zealand) is projected to be 
less than the level of Asia and the Pacific in 2030. 

By member, there will be a wide range of electricity 
demand per capita. The electricity demand per capita 
of Singapore is expected to reach the highest level at 
17,561 kWh in 2030, with an average annual growth 
rate of 3.5%. Over the outlook period, Afghanistan is 
projected to grow annually at the fastest rate of 9.4%, 
although its electricity demand per capita will be still 
lower than the basic minimum level in 2030. In general, 
many members in the Pacific, South Asia, and South-
east Asia are projected to have less than 1,000 kWh of 
electricity demand per capita in 2030.

Barriers to Improved Electricity Access

More than 900 million people in the ADB regional members have no access to electricity.16 In 
addition, the electricity demand per capita of most developing members is projected to grow 
faster than that of developed members, although they will maintain a relatively low level com-
pared with the Developed Group. 

To meet the rising electricity demand, ADB’s regional members will have to invest in infrastruc-
ture. Delay in developing such infrastructure will result in substantial economic losses. To facili-
tate making such infrastructure investments, this section examines the barriers that impede 
the progress of electrification.

One of the major barriers to improving access to electrification is the lack of adequate finan-
cial resources. Specifically, because the utilities have difficulty recovering their operating costs, 
their financial situations are so restricted that they cannot afford to finance new infrastructure 
development. This situation is observed not only in South Asia but also in Central and West 
Asia. 

15 Gaye, Amie. 2007. Access to Energy and Human Development. Human Development Report 2007/2008 – Fight-

ing climate change: Human solidarity in a divided world. Human Development Report Office Occasional Paper.  

In average annual consumption of commercial energy per capita, 50 kilograms of oil equivalent, which is equiva-

lent to 582 kWh, is considered the basic minimum. http://hdr.undp.org/es/informes/mundial/idh2007-2008/ 

trabajos/Gaye_Amie.pdf
16 ADB. 2009. Energy Policy. Manila.

Figure 4.1.4: Electricity Demand per Capita  
by Subregion in 2005 and 2030

DMC = developing member country, kWh = kilowatt-hour.

Source: Energy Information Association (2009) and APERC analysis (2009).
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There are two major factors that explain why the utility 
companies have encountered difficult financial condi-
tions. First, tariff levels are not adequately set to recover 
their operational costs. For instance, in Bangladesh, the 
average tariff has been lower than the long-run mar-
ginal cost.17 Among the members in Central and West 
Asia, only Armenia and Kazakhstan set the tariff at the 
recovery cost level.18 The tariff level in members such 
as the Kyrgyz Republic, Tajikistan, and Uzbekistan are 
not high enough to secure financial viability.19, 20

The second aspect is the problem of nonpayment. For 
example, arrears of electricity tariffs are acute in the 
Commonwealth of Independent States (CIS), although 
the collection rate has significantly improved since 
the late-1990s. In 2006, while Armenia and Tajikistan 
achieved high collection rates of 99% and 95%, respec-
tively, the collection rates were 74% in the Kyrgyz 
Republic and 54% in Uzbekistan.21 The nonpayment 
problem of barter and offsets is still observed in Cen-
tral Asian members and Georgia.22 The PRC avoided 
this problem through a strict collection system; if the 
customers do not pay their bills on time, electricity 
services are terminated.23 Electricity pilferage is also 
detected in developing members, partially because 
the metering system is not yet fully established.

Even when electricity becomes available, the cost is a 
critical determinant of whether the poor will change 
their staple fuels. If it is not in the affordable range, 
people in need will hesitate to use electricity. Biomass 
fuels seem to remain as popular cooking fuels, espe-
cially in rural areas of South Asian members, because 
they are the most inexpensive and easily accessible.

17 Shrestha, Ram M., S. Kumar, Sudhir Sharma, and Monaliza J. Todoc. 2004. Institutional Reforms and Electricity Ac-

cess: Lessons from Bangladesh and Thailand. Energy for Sustainable Development Vol. VIII (No. 4): 41–53.
18 European Commission. 2008. The Economic Aspects of the Energy Sector in CIS Countries. Economic Papers 327. 

http://ec.europa.eu/economy_finance/publications/publication12678_en.pdf
19 World Bank. 2006. Infrastructure in Europe and Central Asia Region: Approaches to Sustainable services.  

http://siteresources.worldbank.org/INTECAREGTOPENERGY/Resources/flagship-main-june-1-06.pdf
20 In recognition of this point, Azerbaijan raised the electricity tariff level in 2007 and 2008. This slowed the growth 

trend in electricity consumption.
21 European Commission. 2008. The Economic Aspects of the Energy Sector in CIS Countries. Economic Papers 327. 

http://ec.europa.eu/economy_finance/publications/publication12678_en.pdf
22 World Bank. 2006. Infrastructure in Europe and Central Asia Region: Approaches to Sustainable services.  

http://siteresources.worldbank.org/INTECAREGTOPENERGY/Resources/flagship-main-june-1-06.pdf
23 IEA. 2002. World Energy Outlook 2002. Paris.

Figure 4.1.5: Electricity Demand per Capita by Member 
in 2005 and 2030

kWh = kilowatt-hour, Lao PDR = Lao People’s Democratic Republic, PRC = People’s 
Republic of China.

Source: APERC analysis (2009).
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Suggestions to Improve Electricity Access

There is no panacea for making electricity accessible for all regions. The approach to this issue 
needs to be flexible, depending on various conditions including geographical features and 
available indigenous energy sources. In remote areas, where connection to the national or 
regional grid is costly beyond a recoverable level, off-grid power technology may be a prefer-
able option. The off-grid power technologies include solar home systems, mini-hydro, wind, 
and village mini-grids using diesel generators or local renewable energy sources. 

Securing financial resources is necessary to pursue either on-grid or off-grid power technolo-
gies. For example, some off-grid technologies mentioned above require high capital costs. 
Even the CIS with high electrification rates need financial resources to modernize or replace 
their obsolete power generation facilities and transmission and distribution networks, as they 
cause poor quality of service such as frequent blackouts and brownouts. 

Electricity sector reform may be necessary to increase tariff levels to improve the financial 
status of utilities. With an improved financial situation, the utilities will be able to recover the 
entire costs of electricity supply so that they can finance expansion of energy access. 

Preferential investment conditions may need to be created to invite foreign investment, par-
ticularly in those members that face financial constraints. Incentives can be provided in a form 
that can recover the cost of investment by guaranteeing a sufficient rate of return or offering 
guarantees for electricity purchase by the government entities. 

It may not be easy for members in the early stages of economic development to increase the 
tariff level due to social considerations. Therefore, the government of a developing member 
needs to ensure a level playing field to receive financial assistance from different investors, 
including donors through bilateral/multilateral cooperation or international institutions such 
as development banks. 

4.2 Energy Security

The overall energy import dependency within Asia and the Pacific is expected to increase 
over the outlook period. In particular, oil import dependency within the region is projected 
to increase substantially from 57.5% in 2005 to 66.4% in 2030. Combined with the expectation 
of a rise in oil prices, the higher oil import dependency may affect the economy of several 
regional members. 

Although some regional member countries such as Azerbaijan and Kazakhstan have sizeable 
oil reserves and great potential to expand their production, how to develop and deliver those 
resources to markets in Asia and the Pacific may pose challenges. Those resources are located 
in areas distant from the demand centers, and sufficient capital is not always available to invest 
in the upstream sector and energy transport infrastructure development. In fact, as a result of 
the recent economic crisis, financial flow into the upstream sector for oil and gas exploration 
has been falling from the peak level in 2007.

Considering the future increase in energy demand, how to ensure energy supply security may 
continue to be a key policy agenda across the region. Particularly, ensuring oil supply security 
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may become the priority area for policy makers in Asia and the Pacific given the expected rise 
in demand, an increasing portion of which would be met by imports. 

In this section, several options to enhance energy supply security are considered. First, discus-
sion on the general framework of energy security will be presented based on the Asia–Pacific 
Economic Cooperation’s (APEC) Energy Security Initiative. Second, the outstanding cases for 
energy/oil supply security enhancement through international cooperation will be presented. 
This will include oil investment in Central Asia, in cooperation with regional member countries 
(such as the PRC, Japan, and the Republic of Korea). As an example, India’s cooperation with 
neighboring members in terms of electricity trade will be presented. Additionally, successful 
cases of multilateral cooperation on energy security will be examined. Finally, implications will 
be drawn for the region-wide enhancement of energy supply security.

Measures to Enhance Energy Security

Based on the APEC Energy Working Group’s definition, energy security measures can be 
broadly split into two classifications: short-term measures and long-term measures. The short-
term measures are focused on those that can act against an energy supply disruption. The 
long-term ones include those that can faciliate investment, trade, and technology cooperation 
to diversify the energy mix and to ensure energy supply security. This section introduces the 
APEC framework and actual implementation of short-term and long-term meaures.

Short-term Measures

In the APEC Energy Security Initiative, the following short-term measures are implemented:  
(i) improvement of transparency of the global oil market, (ii) enhancement of maritime secu-
rity, (iii) implementation of a real-time emergency information sharing system, and (iv) encour-
aging member countries to have emergency mechanisms and contingency plans in place. 

Development of a database that can capture the price, production, export, import, and con-
sumption trends of oil is considered an important measure to improve transparency of the 
global oil market. The Joint Oil Data Intiative (JODI) was introduced in 2002. So far, six interna-
tional organizations, including APEC, Statistical Office of the European Commission (Eurostat), 
International Energy Agency (IEA), Organización Latinoamericana de Energia (OLADE), Orga-
nization of the Petroleum Exporting Countries (OPEC), and United Nations Statistics Division 
(UNSD), are cooperating to share the monthly oil data. The data is uploaded onto the JODI 
website, which gives free access to the public.

Table 4.2.1: Energy Security Framework: APEC Energy Security Initiative
Short-term Measures Long-term Measures

•  Improving transparency of the global  
oil market

• Maritime security

•  Implementing a real-time emergency 
information sharing system

•  Facilitating investment, trade, and technology 
cooperation in energy infrastructure, natural 
gas (including LNG), clean fossil energy, 
renewable energy, hydrogen, and fuel cells.

•  Encouraging members to have emergency 
mechanisms and contingency plans in place

APEC = Asia–Pacific Economic Cooperation, LNG = liquefied natural gas.

Source: APERC (2009).
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Information sharing is also an effective means to cope with supply discruptions. In APEC, the 
Real-Time Emergency Information Sharing System (RTEIS) was introduced in 2005. During and 
after Hurricane Katrina, Australia, Japan, and New Zealand shared information through the 
RTEIS bulletin board system on their responses to its impacts on energy supply. 

How to ensure maritime security is an important measure. Sea lane security is vital for Asia’s 
oil transport, as the oil imports passing through the Straits of Malacca from the Middle East to 
Asia account for one-third of the total oil trade volume in the world.24 With the expectation of 
increasing transport volume and congestion, measures such as equipment servicing and inter-
national collaborative guard patrol and pilotage need to be taken for safe marine navigation, 
and therefore safe oil transport.

Likewise, holding a Strategic Petroleum Reserve (SPR) is an important option to counter such 
situations as oil supply disruption. Currently, except for the PRC, Japan, and the Republic of 
Korea,25 most of the members in Asia have not developed an SPR. Another main oil consuming 
member, India, plans to set up 39 million barrels of SPR at three locations. Meanwhile, under 
the framework of ASEAN+3 (Association of Southeast Asian Nations plus the People’s Republic 
of China, Japan, and the Republic of Korea) an oil stockpiling road map (OSRM) is also being 
discussed as a measure to enhance energy security. 

Long-term Measures

From the viewpoint of energy supply source diversification, natural gas (including LNG) is 
considered an important clean fuel to enhance energy security and lower the carbon dioxide 
(CO2) emissions level. Compared with oil, import dependency is relatively low and the reserve 
and supply sources are less converged in specified areas; however, the liquefied and gasifica-
tion facilities require vast amounts of investment as well as a certain level of technology. Also, 
as most members in the region are still developing economies, it is necessary to broaden the 
fuel mix with natural gas through financing from developed economies or public institutions; 
cooperation in research, exploration, and development; technology and knowledge transfer; 
and efforts to lower cross-border trade barriers. 

Other than natural gas, other areas for long-term enhancement of energy security include 
facilitating investment and technology cooperation for clean use of coal; renewable energy 
development; nuclear; hydro; methane hydrate; fuel cells; and biofuels. 

Besides boosting domestic energy production, acquiring the equity portion of overseas oil 
and gas would be an effective way to enhance energy supply, and therefore energy security 
as well. 

At the same time, from the consumption side, most members in the region have much poten-
tial for energy efficiency improvement, if proper measures such as financial support and tech-
nology cooperation are taken to facilitate their implementation. 

24 Calculation based on data from Blackwell. 2009. World Oil Trade. Oxford.
25 Recently in 2009, the PRC is reported having finished its first phase of SPR of 102 million barrel and is planning a 

second phase with an expansion of 169 million barrels by 2015, and a third phase with an expansion of 169 million 

barrels by 2020.
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Outstanding Examples of Efforts Toward the Enhancement 
of Energy Security

Potential for Increase in Oil and Gas Production from Central and 
West Asian Members, and Investment by East Asian Members

The members in Central and West Asia, such as Azerbaijan, Kazakhstan, Turkmenistan, and 
Uzbekistan have great potential to increase oil and gas production. These members have vast 
reserves, most of which are at the early stages of development. They are also geographically 
closer to the Asian markets, especially those in East Asia, compared with other oil and gas 
production centers. However, these members are landlocked and the means of delivering 
petroleum products to the consuming centers need to be developed. In recent years, the PRC, 
Japan, and the Republic of Korea have been active in investment and exploration for oil and 
gas resources in Central and West Asia as a measure to enhance their energy security. 

As listed in Table 4.2.2, investment focuses mainly on oil exploration and development in 
Kazakhstan. In 2006, the PRC started importing crude via a pipeline running from Kazakhstan 
to the Xinjiang Uygur Autonomous Region. The import volume reached 110,000 barrels (3.2% 
of its total import volume) in 2008, and is expected to expand to 300,000 barrels in the near 
future. In addition, the PRC reached an agreement with Turkmenistan on gas development 
with a gas supply of 4,000 billion cubic meters (bcm) per annum for 30 years, starting at the 
end of 2009 via a pipeline from Turkmenistan across Kazakhstan and Uzbekistan. In addition to 
the PRC, Japan, and the Republic of Korea hold upstream stakes in Kazakhstan, and Japan holds 
a stake in Azerbaijan’s upstream as well as the midstream project. Those projects may assist 
Japan and the Republic of Korea’s efforts toward oil supply source diversification. 

India’s Energy Trade with Neighboring Members—Nepal and Bhutan 

India’s energy demand is expected to grow rapidly at an annual rate of 3.2% through 2030—a 
faster rate than that of the average in Asia and the Pacific. To meet the rising energy demand, 
India would have to find energy sources from outside. In particular, the electricity demand is 
expected to increase at a faster rate of 5.5% per year, and how to meet this demand growth 
with a cost-competitive option poses a challenge to India. 

Importing electricity from neighboring members including Bhutan and Nepal offers a cost- 
competitive option. In fact, the combined potential for hydro of Bhutan and Nepal is estimated 
to exceed 55,000 megawatts (MW).26 Despite India’s having a long history of planning for hydro 
development in Bhutan and Nepal, issues such as lack of data and research; insufficient fund-
ing, expertise, and technological know-how; and political instability have prevented progress 
in project development. 

In the Integrated Energy Policy published by the Indian government in 2006, as a policy solution 
for energy security, imports of hydropower through Bhutan and Nepal is given as an option for 
India to diversify energy supply sources. Importing hydropower from Bhutan and Nepal could 
help India to meet the peak power demand and replace natural gas–fired generators. How-
ever, the problem of reaching an agreement on the price of power still needs to be resolved. 

26 Government of India. 2006. Integrated Energy Policy. Delhi. 
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Table 4.2.2: Investment in Central and West Asia by East Asian Members
Year Sector Project Discription Investment

People’s Republic of China

Kazakhstan 2003 Oil North Buzachiy oil field development –

2003 Oil Development of Morskoe, Karatal, 
Dauletaly blocks

–

2004 Oil Acquisition of FIOC’s asset in 
Kazakhstan (6 blocks)

–

2005 Oil Acquisition of PetroKazakhstan, 
Canada

$4.18 billion

2006 Oil Acquisition of Nations Energy 
Canada’s asset in Kazakhstan

$1.9 billion

2006 Oil Oil pipeline construction and supply 
(10 million tons/year)

$3 billion

2007 Gas Gas transit pipeline (may supply gas 
in the future)

$2.2 billion 

Azerbaijan 2002 Oil Acquisition of Salyan Oil (Kursang–
Karabagli oil field)

$52 million

2003 Oil Kebibe oil field development (PSA) –

2003 Oil Acquisition of Commonwealth 
Gobusta from Rosco (62.8%)

$10.5 million

2003 Oil Development of offshore Pirsage oil 
field 

$700 million

Uzbekistan 2004 Oil Agreement of oil and gas 
development

$100 million

2005 Oil Development agreement of 23 
blocks, etc.

$910 million

2005 Oil Establishment of joint venture 
(UzCNPC Petroleum)

$383 million

2005 Oil Development of Andizhan oil field $160 million

2007 Gas Gas transit pipeline –

Turkmenistan 2006 Gas Gas development, pipeline 
construction and supply (30 bcm/y)

$25 million

Japan

Kazakhstan 2004 Oil Participation in the Kashagan Field 
developing consortium (6.7%)

$10 billion

Azerbaijan 2005 Oil Development of ACG project and BTC 
pipeline

–

Republic of Korea

Kazakhstan 2006 Oil 50% of Egizkara oil field (reserve of 20 
billion barrels) 

–

Kazakhstan 2006 Oil 45% of ADA block (reserve of 100 
billion barrels)

–

Kazakhstan 2006 Oil 27% of Zhambyl oil field –
ACG = Azeri–Chirag–Gunashli (project), bcm = billion cubic meter, BTC = Baku–Tbilisi–Ceyhan (pipeline), FIOC = First International Oil 
Company, PSA = production-sharing agreement, – = no data available.

Source: APERC (2009).
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Power Exchange and Trade in Southeast Asia

In Southeast Asia, there are three electricity interconnections, connecting (i) Malaysia and 
Thailand, (ii) Malaysia and Singapore, and (iii) the Lao People’s Democratic Republic (Lao PDR) 
and Thailand. It is expected that the electricity trade in Southeast Asia will increase with the 
implementation of the ASEAN Power Grid under the ADB-sponsored Greater Mekong Subre-
gion (GMS) program on ASEAN energy cooperation and power interconnection. In addition, 
the PRC exports electricity to Thailand and Viet Nam. In 1998, the PRC and Thailand signed a 
memorandum of understanding on a power purchase agreement.

Subregional and Multilateral Cooperation

There is a movement in various parts of Asia calling for a collective response or subregional/ 
multilateral cooperation, based on the recognition that energy security is a regional issue of 
great importance. Especially in Asia and the Pacific, member countries are in different situa-
tions in terms of energy resource endowments, economic development levels, and technol-
ogy development. In other words, this diversity makes energy trade, investment, and technol-
ogy transfer effective to enhance energy security. 

Under the mechanism of the ASEAN Senior Officials Meeting on Energy (SOME) +3 (the PRC, 
Japan, and the Republic of Korea), policy initiatives related to (i) energy security, (ii) natural 
gas, (iii) oil market, (iv) stockpiling, and (v) new and renewable energy are being discussed 
and originated regularly. One of the recent efforts is to make the OSRM a tool for emergency 
preparedness, where the role of members experienced in SPR, such as Japan and the Republic 
of Korea, is seen to be important for technology and know-how support.

Complementing other existing regional mechanisms in the framework of the East Asia Sum-
mit (EAS), the Energy Cooperation Task Force (ECTF) was established in 2007. This task force 
has set its focus initially on three areas for cooperation: (i) energy efficiency and conservation,  
(ii) energy market integration, and (iii) biofuels for transport and other purposes. Recently, it has 
been expanding its focus to cover energy conservation in the EAS region. 

The Shanghai Cooperation Organization (SCO), set up in 2001, offers an interesting example. 
The member countries in this framework include the PRC, the Russian Federation, and the 
Central and West Asian members (Kazakhstan, the Kyrgyz Republic, Tajikistan, and Uzbekistan), 
as well as four observer members (Mongolia, India, Iran, and Pakistan). The natural gas and oil 
reserves located in Iran, Kazakhstan, Uzbekistan, and the Russian Federation are reported to 
account for 42% and 21% of the world’s total, respectively.27 In view of the projected future 
increase in energy demand within Asia, the mechanism is expected to play an important role 
in facilitating investment and energy exploration and development in the Central and West 
Asian members. 

The GMS Program, set up in 1992, has assisted the development of infrastructure that allows 
the development and sharing of a resource base, and promotes the freer flow of goods and 
people in the GMS area. GMS comprises Cambodia, the PRC, the Lao PDR, Myanmar, Thailand, 
and Viet Nam. Aside from establishing energy infrastructure, such as transboundary electricity 
grids and natural gas pipeline, the program covers 10 dimensions of activities, including agri-
culture, environment, human resource development, investment, telecommunications, tour-
ism, trade, transport, multisector, and development of economic corridors. 

27 At the end of 2008. British Petroleum. 2009. Statistical Review of World Energy. London. 
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Implications

Ensuring energy security continues to be an important policy agenda across the region. Par-
ticularly in view of the future growth in energy demand of Asia and the Pacific—at a faster rate 
than the world average—and the increasing portion of energy demand that will be met by 
imports, ensuring energy supply security may pose challenges in those regional members. 

Since a stable energy supply is an integral part of economic development, various measures, 
both short- and long-term, may need to be implemented. Given the diversity in energy resource 
endowments, economic development levels, and energy demand structures of Asia and the 
Pacific, intra-regional energy trade, investment, and technology transfer would be effective for 
improving region-wide energy security. In this regard, continued efforts are necessary to create 
a foundation that promotes regional energy cooperation for the benefit of regional and global 
economic development and mutual prosperity.

4.3 Energy Efficiency 

The projected growth rate of GDP in Asia and the Pacific, at 3.5% per year through 2030, is 
faster than that of the rest of the world. This would naturally translate into the region’s faster 
energy demand growth, at an annual rate of 2.4% through 2030—compared with the world’s 
energy demand growth through 2030 at 1.5%.28 In consideration of the rising energy import 
dependency, how to meet the rapid increase in energy demand will continue to be an impor-
tant policy agenda within the region. 

Efficiently utilizing energy to meet the required demand is one of the key options for the 
enhancement of energy security and sustainable development. Introduction of advanced 
technologies at both the supply side and the demand side will contribute to slowing the over-
all growth trends in energy demand. Operational efficiency improvements, such as in the pro-
duction process and in freight transport, will result in lower energy required to produce a given 
output level and meet freight needs. 

In some regional members, the options for energy efficiency improvement have not been 
well exploited, due to a variety of reasons. Some members are faced with financial constraints 
in attempting to apply advanced technologies, while other members provide energy at low 
prices due to resource availability or social considerations—and thus the public does not rec-
ognize the need for energy efficiency improvement. 

In this section, first, the improvement of energy intensity for the regional members will be 
compared to characterize the general trends and to identify the factors affecting them. Sec-
ond, the energy efficiency policies introduced by several regional members will be reviewed, 
focusing on the PRC, India, and Southeast Asian members. Finally, the policy implications for 
energy security enhancement and sustainable development will be drawn.

28 EIA. 2009. International Energy Outlook. Washington, DC.
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Energy Intensity Improvement 

Energy intensity refers to the energy requirements to 
produce a unit of GDP. A member’s energy intensity 
is influenced by many factors, including the industry 
structure, applied technological level, lifestyle, and cli-
mate conditions.

Energy intensity of the regional member countries  
varies widely as shown in Figure 4.3.1. Despite the diver-
sity, there is a general trend that the energy intensity 
inversely correlates with GDP per capita. Energy inten-
sity of highly developed members tends to be lower 
than that of developing members. This implies that 
energy requirements to produce the same amount 
of GDP are lower for the developed members than 
the developing ones. In the developed members, the 
share of nonenergy-intensive sectors such as the com-
mercial and service sectors may account for a larger 
part of GDP. Also, in these members, more money 
would be put into the development of advanced 
energy efficiency technologies on both the supply 
and demand sides. People in these members have a 
wider prevalence of energy efficiency appliances.

In addition, members with easy access to fossil fuels 
are likely to be more energy-intensive. For example, the 
energy intensity of Central and West Asia is much higher 
than that of other areas (Figure 4.3.1). The rich fossil fuel 
reserve in this area provides little need for energy con-
servation and energy efficiency improvement. 

The GDP of some developing members is underval-
ued due to the weak national currencies of develop-
ing members relative to the US dollar. As a result, the 
calculated energy requirements per unit of GDP in 
some developing members are higher than those of 
developed members. 

Figure 4.3.2 shows the historical and projected future 
trends of energy intensity by subregion from 1990 to 
2030. Generally, energy intensity has been and will be 
decreasing. The average energy intensity of Asia and 
the Pacific members is projected to be lowered to 0.3 
in 2030 from 0.4 in 2005. In fact, for most members, 
the energy intensity will be reduced by 2030 com-
pared with the 2005 level.

Figure 4.3.2: Regional Energy Intensity Trends from 
1990 to 2030

TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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Figure 4.3.1: Energy Intensity and GDP per Capita in 2005
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Energy Efficiency Policy in the People’s 
Republic of China 

Although the energy intensity of the PRC has been 
reduced by 53.2% from 1990 to 2005,29 the PRC’s 
energy intensity in 2005 at 0.9 was still more than two 
times higher than the average value of 0.4 in Asia and 
the Pacific.

Between 1990 and 2000, the PRC’s GDP growth was 
driven mainly by nonenergy-intensive manufactur-
ing and the commercial and services sectors. As a 
result, the energy consumption per GDP declined 
quickly during this period. However, the expansion 
of construction since 2002 has boosted the need for 
steel and cement, which resulted in the fastest energy 
consumption growth rate since the Reform and Open 
Door Policy started in the 1980s. 

With the PRC’s rapidly growing energy consumption 
in recent years, energy has become an important stra-
tegic issue concerning the PRC’s economic growth, 
social stability, and national security. Energy conser-
vation and energy efficiency improvement are taken 
as effective measures to deal with the energy security 
issue as well as the worsening environmental prob-
lems. In the 11th Five-Year Plan started in 2006, sus-
tainable development was made a high priority by the 
PRC government. 

In the 11th Five-Year Plan, the government has set the 
target of reducing energy consumption per unit of 
GDP by 20% from the 2005 level through 2010. How-
ever, according to a recent government announce-
ment, the energy intensity had dropped by only 10.1% 
at the end of 2008 (1.79% in 2006, 4.04% in 2007, and 
4.59% in 2008), which is less the expected improve-
ment. The failure could be explained by the slow 
industrial restructuring and overheating growth of 
heavy industry as well as the ineffective implemen-
tation of energy conservation policies in some of the 
local governments. 

The revised People’s Republic of China Energy Conser-
vation Law was passed in October, 2007 and put into 
force on 1 April, 2008. Energy conservation in con-

29 Dai Yande, Zhou Fuqiu, and Zhu Yuezhong. 2008. Approaches and Measures to Achieve Energy Saving Target of Reducing 

Energy Consumption per GDP. Beijing: China Plan Press. The introduction of energy saving policies by the PRC govern-

ment can be dated back to the 1980s. With the PRC’s transition from a planned economy to a market economy since 

1993, the character of energy conservation policies has also been moving from state-planned to market-oriented. On 

1 January 1998, the first PRC Energy Conservation Law was put into effect.

Figure 4.3.3: Energy Intensity of the Regional Members 
in 2005 and 2030

Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China,  
TOE = tons of oil equivalent.

Source: APERC analysis (2009).

Energy intensity (TOE per $1,000)

2005 2030

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Afghanistan

Armenia
Azerbaijan

Georgia
Kazakhstan

Kyrgyz Republic
Pakistan

Tajikistan
Turkmenistan

Uzbekistan
PRC

Hong Kong, China
Republic of Korea

Mongolia
Taipei,China

Fiji Islands
Papua New Guinea

Timor-Leste
Other Pacific Islands

Bangladesh
Bhutan

India
Maldives

Nepal
Sri Lanka

Brunei Darussalam
Cambodia
Indonesia

Lao PDR
Malaysia

Myanmar
Philippines
Singapore

Thailand
Viet Nam
Australia

Japan
New Zealand

Central and 
West Asia

East Asia

Pacific 

South Asia

Southeast Asia

Developed
Group

Figure 4.3.4: Energy Intensity in the People’s Republic 
of China

GDP = gross domestic product, MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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struction, transport, and public institutions were added in the new law. In November 2008, the 
Energy Conservation Rules for Civil Constructions and Energy Conservation Rules for Public 
Institutions were released by the PRC government. 

Energy Efficiency Policy in India

Similar to the PRC, the energy intensity of India was reduced by 29.4% from 1990 to 2005, but 
India’s energy intensity in 2005 at 1.0 was also more than two times higher than that of the 
average value of ADB’s regional members at 0.4. 

Energy demand in India increased quickly along with the recent rapid economic development. 
The Indian government has endeavored to increase domestic energy production and power 
capacity to address expanding energy imports and the power shortage. Despite such efforts, 
India’s energy supply security is still in critical condition. In view of the future projected energy 
demand increase, energy conservation and energy efficiency improvements have become 
important policy agendas. 

Table 4.3.1: Recent Policy Initiatives in the People’s Republic of China

Time Policy Points

2004 Announcement Related to Resources 
Conservation Activities

Establishment of the system that clarify 
the responsibilities related to resources 
conservation

2004 Medium to Long Term Plan of Energy 
Conservation

Setting up the energy conservation targets 
and strategies for different sectors

2004 Fuel Consumption Standards for 
Automobiles

2005 Management of Labeling Labeling for refrigerator and air  
conditioner

2005 Announcement Related to the 
Reinforcement of Energy Conservation of 
New Civil Constructions

Reinforcing the energy conservation design 
standard to 50%–60%

2005 Announcement Related to the 
Differentiation of Electricity Price

To constraint the electricity consumption  
of power intensive industries

2005 Ten Energy Conservation Projects Remodeling of industry coal boilers 

2005 Renewable Energy Law Promotion of the utilization of renewable 
energies

2006 The 11th Five-Year Plan Setting up the 20% energy conservation 
target through 2010

2006 Amendment of People’s Republic of China 
Energy Conservation Law

2006 Amendment of Consumption Tax Tax credit for small model of automobiles

2006 Energy Conservation of Thousand 
Corporations

Setting up the energy conservation target 
for 1,008 specified corporations

2007 Working Plan for Energy Conservation and 
GHG Reduction

Improvement of industry structure and 
energy conservation plan for different fields

2007 Regulation of the Price of City Heat Supply Reforming the system of heat supply

GHG = greenhouse gas.

Source: The Institute of Energy Economics, Japan (2007).
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The Bureau of Energy Efficiency (BEE) and the Petro-
leum Conservation Research Association (PCRA) are 
the two major authorities that are responsible for 
energy conservation. BEE is mainly working on the for-
mulation and implementation of energy conservation 
policies, while PCRA has a long history of energy con-
servation focusing on the oil sector. 

The Indian government designed the National Mission 
on Enhanced Energy Efficiency (NMEEE), which is one 
of eight missions planned under the National Action 
Plan on Climate Change. According to this mission, a 
specific energy consumption target will be set for each 
plant depending on the level of energy intensity of 
that plant, and the goal will be realized in 3–5 years. 
Although the detailed action plan was supposed to 
be published at the end of 2008, no details have been 
released yet. 

Figure 4.3.5: Energy Intensity in India

GDP = gross domestic product, MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Table 4.3.2: Recent Policy Initiatives in India
Time Policy Points

2001 Energy Conservation 
Act 2001

Clarify the organization, authority, and function of each 
agency to promote energy conservation 
Establishment of the Bureau of Energy Efficiency (BEE)
Justify the authority of BEE
Justify the authorities of both the central government and the 
state governments
Specified 15 energy-intensive industries

2002~ Action Plan by BEE
Energy conservation of the industry sector
Energy conservation of demand side
Energy conservation benchmarks and labeling program
Energy efficiency improvement in buildings
Draw up act on energy conservation building
Expert certification test 
Education on energy conservation in schools
Promote businesses on energy conservation

2008 National Mission on Enhanced Energy Efficiency 
Perform Achieve and Trade scheme (market-based 
mechanism to enhance energy efficiency in the ‘Designated 
Consumers’) 
Market Transformation for Energy Efficiency (MTEE) (CDM 
road map, Standard and labeling, ESCO promotion, capacity 
building)
Financing of Energy Efficiency (tax exemptions, revolving 
fund, partial risk guarantee fund )
Power Sector Technology Strategy—fuel switching, focus 
on new as well as old plants (IGCC demonstration plants, 
development of know-how for advanced super critical biolers)
Other initiatives

CDM = clean development mechanism, ESCO = energy service company, IGCC = integrated gasification combined cycle.

Source: IEEJ (2007) and Kala (2008).
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Energy Efficiency Policy in Southeast 
Asian Members

The average energy intensity of Southeast Asian mem-
bers dropped by only 6.2% from 1990 to 2005. Over this 
period, the energy intensity of Southeast Asia stood 
at between 0.6 and 0.7, higher than the ADB average 
value of 0.3–0.4. The energy intensity of this subregion 
is expected to be reduced to 0.4 by 2030. 

Due to low domestic energy prices, the improvement 
of energy efficiency has not achieved much progress 
in the Southeast Asian members. However, faced with 
expanding domestic energy demand coupled with 
increasing international energy prices, ensuring energy 
security poses challenges to the members in Southeast 
Asia. In this regard, improving energy efficiency has 
recently become one of the primary issues for both the 
government and the private energy companies.

Figure 4.3.6: Energy Intensity Trends in Southeast Asian 
Members

Lao PDR = Lao People’s Democratic Republic, TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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Table 4.3.3: Recent Policy Initiatives in Selected Members

Member Energy Conservation Initiatives

Indonesia

Keeping the energy elasticity below 1 by reinforcement of energy conservation 
policies

•

Starting drafting the Energy Act in which energy conservation will be strengthened•

Setting up energy conservation standard•

Reforcement of the labeling system and the PR activities of energy conservation•

Implementation of the energy diagnosis of factories and buildings through 
partnership program 

•

Reducing electricity consumption through demand-side management•

Malaysia

Formulating the Energy Conservation Guideline in the 9th National Plan•

Providing financial support to the energy conservation corporations•

Participating in the Japan Green Partnership Program and implementation of 
benchmark analysis

•

Drafting the guideline for the promotion of industry utilization of high efficiency 
electrical machines

•

Implementing energy diagnosis in the government buildings•

The guideline for the promotion of industry utilization of high-efficiency heating 
machines is under drafting

•

Philippines

Drafting the national energy conservation program and promoting energy 
conservation in households, office, power generation, transport, and government 
organizations 

•

Information dissemination of energy-saving driving and promotion of idling •

continued on next page
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Implications

Although progress has been made on energy conservation and energy efficiency improve-
ment in the PRC, India, and Southeast Asia, obstacles still exist. 

One major barrier is low domestic energy prices. In some members of Asia and the Pacific, 
prices for electricity, gas, gasoline, liquefied petroleum gas, and other energy products are 
maintained at low levels to ensure supply for the low-income population. As a result, there is a 
lack of incentives for improving energy efficiency. However, the rapidly growing international 
energy prices have increased the awareness of the need for reforming the energy pricing 
system in those members. 

Due to financial constraints, those developing members have made rather slow progress in the 
application of advanced technologies with higher efficiency levels.

Inefficient government organization is another major problem. Different ministries have their 
own departments for energy conservation, which makes it difficult to formulate policies at a 
high level and implement policies effectively. 

There are other issues to be solved as well, such as the unavailability of statistical data and the 
lack of information related to energy efficiency. 

To implement effective measures for energy efficiency improvement, the application of 
energy-efficient technologies and transfer of know-how for improving operational efficiency 
are important elements. Perhaps the establishment of a cooperative framework among 
the regional members in Asia and the Pacific may offer an important platform to facilitate 
technology and knowledge transfer. 

Member Energy Conservation Initiatives

Thailand

The compliance rate of energy conservation related laws and rules of specified 
factories and office buildings reach 87%

•

20.27 billion–20.71 billion bahts of energy conservation per year of specified 
corporations

•

Strengthening the PR activities of energy conservation •

Tax credit, setting up energy saving standards, labeling, and founding of the energy 
conservation fund

•

Viet Nam

Establishing the National Energy Conservation Strategy Program and setting up 
target figures

•

Creating the Energy Conservation Office to supervise the initiatives on energy 
conservation

•

Establishing of the National Energy Efficiency Program (2006–2015) and 
determination of 11 energy conservation action plans

•

Source: IEEJ (2007).

Table 4.3.3: continued
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4.4  Urbanization  
and Energy Demand

Urbanization is the key factor driving the growth in energy demand of rapidly developing 
members in Asia and the Pacific. The United Nations projects that between 2005 and 2030, the 
urban population of Asia and the Pacific as a whole will grow at an annual rate of 2.2%, while the 
total population of Asia and the Pacific is projected to increase at a slower rate of 0.9% per year 
during the same time period. The rapidly growing urban population will change from using 
noncommercial energy to commercial energy to seek greater comfort and convenience in life, 
which will drive the growth in energy demand from the residential and transport sectors. 

In fact, the pattern of energy consumption of urban areas varies depending on development 
levels. An analysis of historical trends in the major Asian cities has found that for those urban 
areas at the early stage of economic development and industrialization, energy consumption 
tends to be dominated by the energy-intensive industry sector. Along with economic 
development, factors such as well-being and living standards become more important in the 
choice of living areas, and stricter environmental regulations and higher land prices within the 
urban areas lead to the relocation of industrial plants away from the urban areas to the city 
outskirts. 

This section characterizes the nexus between urbanization and motorization and transport 
energy use, focusing on the passenger transport energy demand. Based on the historical trend 
analysis of some major cities both within and outside of the region, the section tries to draw 
policy implications for the enhancement of energy security and sustainable development. 

Urban Form, Infrastructure Development, and Passenger 
Transport Energy Demand

Urban transport energy demand results from various factors. Income is the key factor affecting 
the personal choice of transport mode. In addition to income, accessibility to infrastructure 
such as roads and rail strongly affects personal choice. Urban form—such as suburbanization 
or re-urbanization—is another element, as it determines the travel distance. 

Figure 4.4.1 portrays the nexus between income growth, urban form, transport infrastructure 
development, and passenger transport energy demand per capita. Two trajectories are drawn 
in the figure to show the general growth paths for personal transport energy use in urban 
areas. The higher trajectory represents the growth path of personal transport energy demand 
of those cities that mainly depend on passenger vehicles, while the lower trajectory offers that 
of those cities which mainly depend on mass transit or non-motorized transportation. Several 
cities in Asia and the Pacific are plotted in the figure to demonstrate how different factors result 
in different personal transport energy demand. 

At an early stage of urban development (or urbanization), energy demand for passenger trans-
port generally grows robustly. Shifting from non-motorized transport such as walking and bicy-
cling, city dwellers in developing economies tend to rapidly increase demand for motorized 
transport. In addition, due to the absence of urban mass transit, residents of cities in the early 
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stage of urbanization need to depend on passenger 
vehicles, and this in turn increases energy demand.

As the city develops, city dwellers gradually move to 
the outskirts of the urban area to seek better environ-
mental quality, personal safety, and spacious yet afford-
able housing. Rising land prices in the city center make 
it increasingly difficult to find affordable housing in the 
urban core area, and that facilitates people’s move-
ment toward the city outskirts. This process, called 
suburbanization, generally takes place along with the 
development of transport infrastructure.

For unicentric cities, the suburbanization process 
means longer travel requirements from the periphery 
or satellite cities to the urban core areas. As subur-
banization progresses, business areas tend to remain 
located in the urban core area (sometimes referred 
to as the “central business district” or CBD); therefore, 

commuting distance generally becomes longer with suburbanization, driving growth in trans-
port energy demand. 

In suburbanized areas, demand for passenger transport energy follows two different growth 
paths. In some cities of Oceania, suburbanization is spurred by road infrastructure develop-
ment, which in turn drives growth in passenger transport energy demand. By contrast, in 
some developed Asian cities, suburbanization is generally supported by the development of 
rail infrastructure. The enhanced access to rail can reduce passenger vehicle dependence, and 
it can curb the robust growth trends in passenger transport energy demand.

Access to Employment and Urban Transport

As the previous section described, in unicentric cities, the business area tends to be located in 
the CBD. To maximize the benefits from the proximity to the functions of the city center, and 
facilitate face-to-face contact, firms tend to occupy land areas close to the center. In other 
words, firms are not located in the suburbs so employees can minimize traveling time (and 
cost) between their office and clients.

To demonstrate the concentration of offices in the CBD, employment density of the major cit-
ies in the world is compared. Employment density is calculated as the ratio of the number of 
employees in a business district by the land area. The comparison clearly shows that the CBD 
represents the highest employment density across the cities studied.

A household’s decision on where to live reflects different factors from those of firms. As the 
classic work of Muth (1996) suggests, households choose their location for living based on 
the trade-off between land costs and commuting costs. In addition to this, households are 
more recently understood to determine housing location by optimizing the costs and benefits 
associated with land and commuting, environmental quality, personal safety, and quality of 
education for their children.30 Those factors are different from those of firms, and are generally 
available at the city outskirts.

30 Muth, Richard. 1969. Cities and Housing. Chicago: University of Chicago Press. 

Figure 4.4.1:  Urbanization, Motorization,  
and Infrastructure Development

Source: APERC (2007).
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Transport infrastructure plays a key role in integrating the activities between business areas 
and residential areas. In addition, the transport modes offered determine the level of passen-
ger transport energy consumption, as discussed in the previous section.

An interesting illustration with respect to the relationship between residential location, 
employment opportunity, and transport mode in Paris and its suburbs is offered by Vivier 
(1999). Although the area of study is outside of Asia and the Pacific, it nevertheless provides 
important implications for transport infrastructure development.

The study provides a survey result regarding the number of jobs accessible in less than 30 min-
utes (hereafter called job accessibility) in Paris and its suburbs. The result shows that depend-
ing both on residential locations and transport mode, the number of accessible jobs within 
30 minutes changes. It is interesting to note that as the residential area moves toward the city 
outskirts, job accessibility is reduced. In addition, job accessibility is higher for commuters with 
passenger vehicles than for those who use mass transit—except for jobs in the city center.

Table 4.4.1: Employment Density of the Major Cities

Urban Area Business District
Employment per 
square kilometer Year

New York Midtown Core 233,838 1990

Downtown Core 170,368 1990

South of 59 St. 85,522 1990

Hong Kong, China Core CBD 171,257 1990

Kowloon 77,508 1990

Seoul CBD 57,951 1990

Tokyo and Nearby CBD Core 57,791 2001

Yamanote Loop 35,506 2001

Jeffrey R., Yokohama 11,308 2001

CBD = central business district.

Source: Kenworthy, Jeffrey R., and Flexi Laube. (1999) An International Sourcebook of Automobile Dependence in Cities: 1960–1990. 
University Press of Colorado and Japan Statistical Bureau 2003.

Table 4.4.2: The Number of Jobs Accessible within 30 Minutes by Residential Location 
and Transport Mode

Number of jobs accessible by 
passenger vehicle in less than 

30 minutes

Number of jobs accessible by 
public transport in less than 

30 minutes

Central Paris More than 1.5 million More than 1.5 million (metro)

Built-up inner suburbs close to 
central Paris

900,000 From 120,000 to 230,000 (bus)

More than 1 million (light rail)

Inner suburbs further away from 
central Paris

850,000 From 100,000 to 190,000 (bus)

From 220,000 to 420,000 
(tramway)

Other suburbs 550,000 From 30,000 to 70,000 (bus)

Source: Vivier, Jean. 1999. Density of Urban Activity and Journey Costs. Belgium: Public Transport International.
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The case of Paris and its suburbs suggests that in sprawling urban areas, building suburban 
mass transit is essential to offer equal opportunity for employment. In addition, this may be of 
relevance to policy makers in their efforts to reduce passenger vehicle dependence, and thus 
to slow growth in passenger transport energy consumption.

Passenger Vehicle Ownership in Asian Cities

The stock of passenger vehicles in the urban areas of Asia has been growing robustly over the 
past two decades.31 To allow comparison, passenger vehicle ownership per 1,000 population 
for several cities and economies in Asia are shown in Table 4.4.3.

The comparison between economy and city shows that with the exception of Tokyo, for the 
cities in Asia, passenger vehicle ownership per 1,000 population has reached a higher level 
than that of the economy average. This is mainly because higher income in cities drives the 
increase in the number of passenger vehicles. For example, in 2002 the ratio of vehicle own-
ership per 1,000 population for Beijing and Shanghai was four times and two times higher, 
respectively, than that of the average for the PRC. This ratio for Jakarta was nine times higher 
than that of Indonesia as a whole in 2002. 

The comparison among the major cities in Asia also offers an interesting illustration in terms 
of the different factors affecting the number of passenger vehicles. For example, Shanghai’s 
passenger vehicle stock per 1,000 population was almost half that of Beijing in 2002 due 
to Shanghai’s higher cost of passenger vehicle ownership, resulting from a mandatory 
requirement to purchase a license plate through an auction.32 This regulation is expected to 
continue limiting the growth in Shanghai’s stock of passenger vehicles. In Tokyo and Hong 
Kong, China, the ratios of passenger vehicle stocks per 1,000 population in 2002 were both 
low relative to their high incomes. This is because both Tokyo and Hong Kong, China have 
each developed a railway/subway network that connects the city center with residential 
suburbs.33 In the future, due to the availability of railway/subway infrastructure and the high 
cost of parking, urban dwellers of these two cities will continue to be less reliant on passenger 
vehicles. In Seoul, urban dwellers are expected to continue relying on passenger vehicles due 
partly to the difficulty of changing lifestyle and partly to the government policy promoting the 
automobile industry.34

Comparison among the cities in Asia suggests that aside from income, a combination of 
various factors come into play to determine the passenger vehicle stocks per 1,000 population 
in urban areas. Those factors include cost of vehicle ownership, availability of mass transit 
systems, regulation of vehicle ownership, and automobile industrial policy. 

31 The passenger vehicles in this analysis include both cars and light trucks operated for passenger transport, while 

motorcycles are excluded. 
32 To limit the number of passenger vehicles and avoid traffic congestion, the Shanghai government requires those 

who wish to own a vehicle to purchase a license plate through an auction. With rising demand for vehicles, at a 

recent plate number auction the resulting average price was $4,000. 
33 In Tokyo, over five decades, urban areas have sprawled along with development of the railway/subway network. 

Those residents of suburban areas have good access to the railway/subway for commuting, thereby successfully 

reducing vehicle dependence. 
34 Although a subway network is well established in Seoul, a large number of urban dwellers still rely on passenger 

vehicles for commuting. 
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V. References

Implications

As urbanization progresses, dwellers move to the city outskirts to seek better environmental 
quality and affordable housing. With this suburbanization, travel distance tends to become 
longer as business areas are located in the city center. Therefore, transport infrastructure has 
a key role in integrating the city center with the residential suburbs. Offering mass transit in 
sprawling suburban areas is an important option that can shift people away from passenger 
vehicle dependence and curtail growth in transport energy demand.

Table 4.4.3: Passenger Vehicle Ownership per 1,000 Population (1980, 2002,  
and 2020)

1980 2002 2020
1980–2002 

(%)
2002–2020 

(%)

PRC 2 19 65 10.8 7.1

 Beijing 9 80 177 10.4 4.5

 Shanghai 5 47 100 10.7 4.3

Hong Kong, China 41 59 70 1.7 1.0

Indonesia 5 16 26 5.4 2.7

 Jakarta 34 143 161 6.7 0.7

Japan 203 428 522 3.4 1.1

 Tokyo 159 266 271 2.4 0.1

Korea, Republic of 7 204 284 16.6 1.9

 Seoul 15 205 288 12.6 1.9

Thailand – 100 158 – 2.6

 Bangkok – 324 389 – 1.0

PRC = People’s Republic of China, – = no data available.

Source: APERC (2006).
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VI.  Country/Economy Energy Outlook

Energy Outlook of DMCs in Central and West Asia 

6.1  Afghanistan

Recent Energy Trends and Energy Policy 

Afghanistan’s total primary energy demand in 2006 was 0.7 MTOE, much smaller than the 
1990 level of 1.2 MTOE. Since Afghanistan’s economy was severely damaged by civil war and 
political instability in the early 1990s, total energy demand plunged to 0.8 MTOE in 1992. The 
repercussions of internal strife hindered the country’s economic development in the 1990s. 
With attempts at political reconstruction supported by the international community starting 
in late 2001, Afghanistan’s economy started to recover substantially with a double-digit annual 
growth rate, from $2.7 billion of gross domestic product (GDP) in 2000 to $7.3 billion in 2006. 
However, the negative impacts of political instability lingered over energy growth trends: total 
energy demand decreased slightly, by 0.3% per year between 2000 and 2006. 

Afghanistan is endowed with abundant natural resources: recoverable coal reserves of 66 mil-
lion tons and proven natural gas reserves of 1.8 trillion cubic feet. Notwithstanding, access to 
these energy sources has been limited because the country’s infrastructure was destroyed or 
deteriorated as a consequence of the civil war. Hence, the country relies on imported petro-
leum products and hydropower.

To use the energy resources available domestically, the Government of Afghanistan has put 
priority on natural gas development by expanding the supply network and increasing pro-
duction, which would lead to reduced dependence on oil.35 In addition, the government is 
aware of the importance of improving power supply capacity for the country’s development 
as it is addressed in its power sector strategy for the power sector.36 Rehabilitation of power 

35 Asian Development Bank. 2003b. Master Plan to Realize Potential of Afghanistan’s Energy Sector. Available: www.adb.

org/Media/Articles/2003/2179_Afghanistan_Master_Plan_to_Realize_Potential_of_Energy_Sector/
36 Islamic Republic of Afghanistan, Ministry of Energy & Water. 2007. Power Sector Strategy for the Afghanistan National 

Development Strategy (with Focus on Prioritization). Available: www.ands.gov.af/ands/final_ands/src/final/ministry 

_strategies/English/Power%20Sector%20Strategy-English.pdf

Afghanistan’s primary energy demand is expected to grow at a rapid pace of 9.5% 
annually, from 0.7 million tons of oil equivalent (MTOE) in 2005 to 6.5 MTOE in 2030. 
Despite the rapid growth, per capita energy demand will remain one of the lowest 
among ADB member countries. 

Coal- and natural gas-fired power generation will be increased through 2030 in order to 
diversify energy sources and to reduce dependence on oil. 

Infrastructure rehabilitation and development are essential to pave the way for the 
country’s economic development. 

•

•

•
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infrastructure damaged by the war and expansion of installed capacity and the distribution 
network are considered urgent needs. 

Energy Demand Drivers 

Afghanistan’s GDP is projected to grow at an average of 7.3% per year over the outlook period 
(2005–2030). Although the agriculture sector, in which wheat is the major product, is likely to 
be the main source of income, the construction industry is expanding as the country takes 
on reconstruction efforts. GDP growth in 2008—driven by construction and service indus-
tries—was offset by the decline in agricultural production caused by drought in the same year. 
Furthermore, industries that were shut down during the civil war are beginning to resume 
operations, and this is expected to drive industrial growth in the future. 

Afghanistan’s total population is projected to increase at an average rate of 3.1% per year, more 
than doubling the population from 25.1 million in 2005 to 53.3 million in 2030. Although the 
rural population accounts for approximately 75% of the total in 2005, its ratio is likely to decline 
to 63.8% in 2030 (Figure 6.1.1). 

Final Energy Demand

The average growth rate of total final energy demand is projected to be 7.8% per year, produc-
ing a robust increase from 0.5 MTOE in 2005 to 3.5 MTOE in 2030. Demand from industry will 
grow at a healthy annual rate of 13.1% from 2005 to 2030, followed by the transport sector at 
11.8%. However, in 2030, demand from industry will remain the smallest at 15.0%. Other sec-
tors37 are likely to remain the dominant energy consumers until 2030 despite only moderate 
annual growth of 5.4% (Figure 6.1.2). 

37 The other sectors include the agriculture, commercial, and residential sectors. 

Figure 6.1.1:   GDP and Population—Afghanistan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.1.2:  Final Energy Demand—Afghanistan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Industry Sector

Annual growth in industrial energy demand will average 13.1% over the outlook period. Faster 
growth is expected in the near term (18.4% from 2005 to 2015) compared with the longer term 
(9.6% from 2015 to 2030). Restoration of industries that were closed during conflicts will boost 
this growth. Most increase in industrial energy demand will be met by electricity because the 
main manufacturers in Afghanistan are likely to be smaller-scale companies, such as those 
producing textiles and furniture.

Transport Sector

Similar to that of industry, energy demand from transport will grow rapidly at an average annual 
rate of 11.8%, increasing MTOE from 0.1 in 2005 to 1.4 in 2030. Although energy demand has 
stayed around 0.1 MTOE after a sudden drop in 1992, it is expected to reach the 1990 level 
of 0.4 MTOE again by 2015. Although a landlocked country like Afghanistan relies on land 
transport, the country has some of the worst road networks and conditions in the region.38 
The government and multilateral aid agencies recognize that improvement of road infrastruc-
ture is the foundation for encouraging regional trade and enhancing the country’s economic 
development. Given this focus, road traffic is likely to increase through 2030, leading to robust 
growth in energy demand from the transport sector.

Other Sectors

In the other sectors, energy demand is projected to quadruple from 0.4 MTOE in 2005 to 1.6 in 
2030. With the increased energy demand by industry and transport, the other sectors’ share in 
final energy demand is likely to dwindle substantially through 2030. 

The residential sector relies heavily on biomass fuel such as wood, animal dung, and agricul-
tural waste for cooking and heating. The share of biomass used by the other sectors will decline 
significantly, from 90.3% in 2005 to 51.2% in 2030. In rural areas, where access to electricity is 
very limited, candles, solar lanterns, and hurricane lamps are used for lighting.39 As electrifica-
tion is expected to improve in the future, demand for electricity in the other sectors is likely to 
account for higher shares in 2030.

Primary Energy Demand

Driven by robust economic growth, Afghanistan’s primary energy demand is projected to 
increase substantially, from 0.7 MTOE in 2005 to 6.5 in 2030, with an average annual growth 
rate of 9.5%. Specifically, the annual growth rate will register at 14.1% in the near term (2005–
2015) and slow down to 6.5% in the longer term (2015–2030). Primary energy demand per 
capita will increase from 0.03 TOE in 2005 to 0.12 in 2030. Despite this annual growth rate of 
6.2% between 2005 and 2030, the projected per capita energy demand in 2030 will represent 
one of the lowest levels among Asian Development Bank member. 

38 World Bank. 2008. Afghanistan: Transport At A Glance, 2007. Available: siteresources.worldbank.org/INTSA 

RREGTOPTRANSPORT/1812598-1130163691879/21879646/AF_Transport_At_Glance_update_2008.pdf Currently 

the share of paved roads is 23.7%.
39 Islamic Republic of Afghanistan, Ministry of Energy & Water. 2007. Power Sector Strategy for the Afghanistan National 

Development Strategy (with Focus on Prioritization). Available: www.ands.gov.af/ands/final_ands/src/final/ministry 

_strategies/English/Power%20Sector%20Strategy-English.pdf
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Natural gas is projected to register the fastest annual growth at a rate of 24.8% between 2005 
and 2030, followed by coal at 20.8%, oil at 9.2%, and hydro at 5.6%. Although it will increase 
through 2030 as a result of the government’s priority on its development, the share of natural 
gas will be still smaller than other fossil fuels, 9.4%. In contrast, coal is likely to expand its share 
to 40.2% by 2030, a substantial increase from 3.4% in 2005. Oil is projected to maintain its cur-
rent share, around 30%, with an annual average growth rate of 9.2%. 

The government’s plan to diversify power resources and to reduce dependence on diesel will 
be reflected in incremental energy demand growth. As Figure 6.1.4 shows, the power sec-
tor will contribute all of the incremental demand growth of coal and natural gas between 
2005 and 2030. Additionally, the number of solar-based off-grid power systems is expected 
to increase, which primarily explains the demand growth of 25.3% of incremental new and 
renewable energy (NRE) over the outlook period. 

Electricity

With a rapid annual average growth rate of 12.0% over the outlook period, electricity generation 
will reach 16.5 terawatt-hours (TWh) in 2030, a substantial increase from 1.0 TWh in 2005. Coal-
fired generation is projected to have the fastest growth rate, 22.5%, increasing production from 
0.1 TWh in 2005 to 10.6 TWh in 2030. Accordingly, its share will increase from 7.0% in 2005 to 64.7%  
in 2030. 

Assuming that natural gas-fired power plants will be rehabilitated, natural gas will be reintro-
duced and increasingly utilized to generate electricity with an average growth rate of 9.4% 
between 2015 and 2030. The government’s emphasis on diversification of energy sources for 
power generation will boost coal- and natural gas-fired power generation, resulting in changes 
to the power generation mix by 2030.

In contrast, moderate growth is expected from oil-fired (5.1%) and hydro (5.6%) power plants 
over the outlook period. Their shares will be replaced by coal and natural gas in the future. 
In rural areas, small hydro plants and private diesel generation may continue to be the main 
sources of power generation. 

Figure 6.1.3:  Primary Energy Demand—Afghanistan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Energy Policy Issues and 
Implications

Energy infrastructure development is the key policy 
agenda for economic development. For example, 
Afghanistan’s electrification rate stands at only 7.0%; 
further expansion is necessary for economic develop-
ment and improvement in living standards. Acknowl-
edging the benefits of rebuilding infrastructure, the 
government plans to expand electricity capacity and 
distribution network by using domestic resources like 
coal and natural gas.

However, Afghanistan’s financial base is still too frag-
ile to invest in such infrastructure development inde-
pendently. Financial support from abroad, including 

the development banks and the private sector, is necessary for infrastructure rehabilitation 
and development. A strong government commitment is essential for improvement of the 
investment climate—such as through a stabilized political situation and development of legal 
framework—to facilitate infrastructure development.

The major concern is ongoing political instability. Afghanistan has been afflicted with terrorist 
attacks that often destroy the infrastructure supporting economic activities, such as electricity 
supply and roads. Such unstable situations make it difficult for investors to participate in the 
country’s reconstruction. Ensuring political stability and security is as fundamentally critical as 
the country’s infrastructure development.

Figure 6.1.5:  Power Generation Mix—Afghanistan

Source: APERC analysis (2009).
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6.2  Armenia

Recent Energy Trends and Energy Policy 

Armenia’s primary energy demand in 2006 reached 2.6 MTOE, which is less than one third of the 
1990 level of 7.9 MTOE. Soon after it obtained its independence from the former Soviet Union 
in 1991, Armenia went through an economic downturn that was aggravated by the conflict 
over Nagorno- Karabagh with Azerbaijan from 1991 to 1994. Due to the sluggish economy, 
energy demand dropped to 1.4% in 1994. However, as a result of the successful implementa-
tion of economic reforms afterward, Armenia’s economy recovered.40 Accordingly, the primary 
energy demand grew at 5.2% annually on average between 1994 and 2006. 

Armenia’s indigenous energy resources are rather limited: 5.8 trillion cubic feet of proven natu-
ral gas, small amounts of brown coal, and no proven oil reserves. This explains why Armenia 
is dependent on imported energy resources. In 2005, Armenia’s net import ratio to the total 
primary energy supply was 67%. Despite this landlocked country’s need to rely on imports, 
transport capacity is limited due to closed borders with Azerbaijan and Turkey, and mountain-
ous geographical features make transport costs high.41 A pipeline constructed to deliver natu-
ral gas from Iran to Armenia in December 2008 is expected to expand and secure the supply 
of natural gas. 

Energy security is a critical issue for Armenia because nearly all of its fossil fuel needs are met 
by imports.42 While Armenia’s energy sector is strongly tied to Russia, Armenia is still vulnerable 
to disruption in its energy supply because of the geographical factors. An incident related to 
the Georgia–Russia dispute in August 2008, when the conflict disrupted rail transit to Armenia, 
illustrates the vulnerability of the country’s supply route. Currently, hydro and nuclear are the 
major sources of energy available domestically, although nuclear fuels are also supplied by 
Russia. In order to reduce heavy dependence on natural gas, which is the only fossil fuel used 

40 World Bank. (WB) 2009. Armenia—Country Brief 2009. Available: www.worldbank.org.am/WBSITE/EXTERNAL/ 

COUNTRIES/ECAEXT/ARMENIAEXTN/0,,contentMDK:20628754~menuPK:301586~pagePK:141137~piPK: 

141127~theSitePK:301579,00.html
41 WB. 2009. Armenia—Country Brief 2009. The major surface trade routes are low-capacity rail and road connections 

with Georgia and its Black Sea ports, and a single road with Iran.
42 European Commission. 2008. The Economic Aspects of the Energy Sector in CIS Countries. Economic Papers 327. 

Available: http://ec.europa.eu/economy_finance/publications/publication12678_en.pdf 2008. Gas is imported 

from Russia through Georgia and smaller volumes from Iran; oil and oil products are from Georgia, Iran, and Russia; 

and nuclear fuel is from Russia. 

Armenia’s primary energy demand is expected to grow annually at 3.6% from 2.6 million 
tons of oil equivalent (MTOE) in 2005 to 6.2 MTOE in 2030, driven primarily by the high 
demand for natural gas in the industry sector.

Nuclear power is likely to remain the dominant fuel in power generation mix throughout 
2030, followed by natural gas. 

Securing energy resources is critical due to the country’s insufficient indigenous energy 
sources and geographical features. 

•

•

•
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for power generation, the addition of a nuclear power plant had been the center of discussions 
on national energy strategy. In June 2009, a management contract was signed for a project to 
construct a new nuclear power plant with capacity of 1000 MW, with construction expected 
to start in 2011 or 2012 and the plant to be commissioned by 2017.43 In addition, the potential 
of renewable energy sources, such as wind and solar power, have recently been considered to 
diversify the country’s energy mix.   

Energy Demand Drivers 

Armenia’s gross domestic product (GDP) is expected 
to grow at an average of 5.1% a year over the out-
look period. Industrial structure is likely to remain 
unchanged, with industry accounting for around 45% 
of GDP, followed by the service sector at approximately 
37% and agriculture for the remaining 18%. Recently, 
the construction and service industries have been the 
main contributors to Armenia’s robust growth in GDP.44 
In addition, it is assumed that Armenia’s GDP will be 
influenced by high-value-added export goods such 
as pig iron, unwrought copper, and other non-ferrous 
metals. As Armenia’s economy heavily relies on remit-
tances and foreign investment, its GDP is likely to fluc-
tuate with overseas economic conditions. 

Total population in Armenia is estimated to slightly 
decrease from 3.0 million in 2005 to 2.8 million in 2030, 
with –0.3% annual average growth during that period 
(Figure 6.2.1). It showed a continuous decline from 
1990 and 2005. About 64.1% of the population live 
in urban areas in 2005, a number that is expected to 
increase to 69.1% in 2030. 

Final Energy Demand

With an average annual growth rate of 4.4%, total final 
energy demand is projected to increase from 1.8 MTOE 
in 2005 to 5.1 in 2030, which is equivalent to 77.1% of 
the 1990 level (Figure 6.2.2). Industry will exceed the 
other sectors by share and average annual growth 
rate (5.1% between 2005 and 2030), and account for 
almost half of the total final energy demand. The other 

sectors will account for 40.7% with an average annual growth rate of 4.0%. The transport sector 
is likely to grow at 4.0% per year on average during the outlook period, but its share is expected 
to contract from 14.2% in 2005 to 12.8% in 2030. 

43 World Nuclear Association. Country Briefings. Nuclear Power in Armenia. Available: www.world-nuclear.org/info/

inf113.html
44 Asian Development Bank (ADB). 2009. Asian Development Outlook 2009: Armenia. Manila. Construction is booming, 

which reflects the development of residential and commercial buildings in Yerevan, the capital of Armenia, and the 

expansion of production capacity in the mining and processing industries. 

Figure 6.2.1:  GDP and Population—Armenia 

GDP = gross domestic product. 

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.2.2:  Final Energy Demand—Armenia

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Industry Sector

The energy demand from industry is projected to increase substantially from 0.7 MTOE in 2005 
to 2.3 MTOE in 2030. This robust growth will be explained by the increasing demand for natural 
gas, which accounts for more than 90% of the sector’s incremental demand growth from 2005 
to 2030. Armenia’s major manufacturing industries, such as non-metallic minerals and non-
ferrous metals, are energy-intensive and will be the driving factor pushing energy demand 
upward. It is expected that the sluggish industrial production will regain strength if the global 
economy recovers. 

Natural gas, which is mainly used for on-site generation, is likely to remain the dominant fuel 
for Armenian industry. Its share is estimated to reach 90.3% in 2030. The rest of the sector’s 
energy demand is expected to be met mostly by electricity, which will grow at 3.8% per annum 
over the outlook period. 

Transport Sector

The energy demand of the transport sector will average 4.0% annually, increasing from 
0.2 MTOE in 2005 to 0.7 in 2030. However, this projected demand is still far below the 1.2 MTOE 
of 1990. 

The roads subsector is likely to lead the energy demand. Motor gasoline is projected to 
dominate the transport sector’s energy demand with an annual average growth rate of 2.6% 
although its share will decline substantially from 77.5% in 2005 to 55.2% in 2030. The underly-
ing factors behind the moderate growth of motor gasoline demand are a slight decline in 
population growth toward 2030 and a relatively low GDP per capita level, estimated to be 
$4,216 in 2030. Instead, use of natural gas for passenger vehicles is likely to increase, account-
ing for 31.1% in 2030. Price competitiveness compared with petroleum products and availabil-
ity through pipelines from Iran and Russia will make natural gas more accessible.45 Demand for 
diesel in the transport sector is not projected due to lack of data.

Electricity will be used in the rail and pipeline transport with a marginal share. In Armenia, rail 
traffic is considered low as rail transport is slow and unreliable on the whole.46

Other Sectors

Energy demand from the other sectors will demonstrate a robust growth of 4.0% per year 
over the outlook period. Similar to the transport sector, energy demand of the other sectors is 
expected to substantially increase from 0.8 MTOE in 2005 to 2.1 in 2030, but that demand is still 
less than two-thirds of the 1990 level. 

Natural gas, primarily used for space and water heating, will remain the dominant fuel type, 
with the fastest annual growth rate of 5.7% per year. Its share will expand from 45.6% in 2005 

45 Autogas Ukraine Group. Natural Gas Vehicles in Commonwealth of Independent States. Report 2005. Available: gbo.

com.ua/eng/ngv_ussr.shtml 
 As of 2005, the price of compressed natural gas (CNG) was 61% of diesel and 53% of gasoline.
46 WB. 2006. Transport—Armenia. Available: web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ECAEXT/

EXTECAREGTOPTRANSPORT/0,,print:Y~isCURL:Y~contentMDK:20647643~pagePK:34004173~piPK:34003707~the

SitePK:571121,00.html 
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to 68.6% in 2030. Natural gas is estimated to account for 82.4% of the incremental growth of 
the other sectors' energy demand, followed by electricity with 17.1%. Electricity is projected to 
grow at 2.5% annually, corresponding with a robust increase of GDP per capita and an active 
service sector, although its share is likely to gradually dwindle. Petroleum products will mar-
ginally increase by 0.1 MTOE over the outlook period, while coal will no longer be used in the 
other sectors. 

Primary Energy Demand

Total primary energy demand over the outlook 
period is projected to increase from 2.6 MTOE 
in 2005 to 6.2 in 2030, with an average annual 
growth rate of 3.6% (Figure 6.2.3). Compared with 
its 4.3% annual growth rate between 2000 and 
2005, primary energy demand is likely to lose pace 
as it is influenced by slower economic activity.  
Primary energy demand per capita will increase from 
0.84 TOE in 2005 to 2.17 in 2030. 

Natural gas is projected to register the fastest annual 
growth rate, 4.8% between 2005 and 2030, and main-
tain the largest share, followed by petroleum products 
at 1.7% and hydro at 1.6%. Nuclear is likely to maintain 
the second-largest share in 2030 at 15.8%, although its 
average annual growth rate will be only 1.3%, slower 
than the other fuels. Natural gas’ share will continu-
ously increase while that of other fuels will gradually 
contract. 

In terms of incremental energy demand for natu-
ral gas, industry will contribute nearly half over the 
outlook period, with the remainder taken up by the 
other sectors (33.8%) and the power sector (11.3%)  
(Figure 6.2.4). The transport sector will account for 
most of the growth in incremental demand for petro-
leum products. 

Armenia is likely to remain a net electricity export-
ing country through 2030. In exchange for the natu-
ral gas imported from Iran, Armenia is expected to  
supply electricity to Iran at the rate of 3 kilowatt hours 
per cubic meter of natural gas.47 In addition, Armenia 
supplies Georgia with some of its electricity surplus.48 

47 Global Insight. 2008. Armenia–Iran: ArmRosGazprom Completes Work on Link from Iran–Armenia Gas Pipeline to 

Armenian Gas Network. 2 December. Available: www.globalinsight.com/
48 Sargsyan, Gevorg, Ani Balabanyan, and Denzel Hankinson. 2006. From Crisis to Stability in the Armenian Power Sector 

– Lessons Learned from Armenia’s Energy Reform Experience. World Bank Working Paper No. 74. Washington, DC: 

World Bank. 

Figure 6.2.3:  Primary Energy Demand—Armenia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.2.4:  Incremental Energy Demand Growth—
Armenia (2005-2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

Electricity generation will grow at an annual rate of 
1.8%, reaching 9.9 TWh in 2030. This is mainly led by 
natural gas, which demonstrates the fastest growth rate 
of 2.4%, followed by hydropower at 1.6% and nuclear 
at 1.3%. Natural gas-fired generation is projected to 
nearly double from 1.8 TWh in 2005 to 3.3 TWh in 
2030. The anticipated increase in natural gas supply of 
the Iran–Armenia pipeline—reaching 2.3 billion cubic 
meters (bcm) from 2011 onwards in contrast to the 
current annual supply volume of 1.1 bcm—will con-
tribute to the increase in gas-fired generation. 

When the power generation mix is considered, nuclear 
energy will continue to occupy the biggest share 
through 2030, even though its share will shrink from 
43.0% in 2005 to 37.9% in 2030. During the same time 

period, natural gas and hydropower may enlarge their shares of the power generation mix. In 
addition to hydro, the only indigenous source of power generation, renewable energy such as 
wind power is recently regarded as another option. The Armenian government addresses the 
potential of wind and solar energy in its energy sector development strategy and provides a 
list of projects, including wind power plants with installed capacity of 500 megawatts (MW) by 
2025.49 However, construction of wind power plants with capacity of only 100 MW is consid-
ered more reasonable in this outlook because financial sources for most planned wind power 
plants are not clarified yet. 

Armenia is likely to be continuously dependent on nuclear power, largely due to energy secu-
rity considerations.50 A new nuclear power plant with installed capacity of 1,000 MW, planned 
to be commissioned by 2017, is likely to replace the existing nuclear power plant.51 This addi-
tional nuclear power plant is expected to enhance the energy security of the country. 

Energy Policy Issues

Energy security is the major issue in Armenia’s energy strategy because the country heavily 
relies on imported energy sources, especially natural gas, and is vulnerable to interruption of 
transport routes due to geographical features and political instability in neighboring countries. 
To enhance energy security, nuclear power is expected to play a major role while safety issues 
have to be cleared simultaneously. 

The Armenian government recognizes that infrastructure improvement is urgently needed to 
improve energy efficiency. Inherited from the Soviet Union era, most power generation units 
are obsolete, having been in operation for more than 30 or 40 years. The natural gas pipelines 

49 Ministry of Energy and Natural Resources of Armenia. 2005. Energy Sector Development Strategy in the Context of 

Economic Development in Armenia. Available: www.minenergy.am/files/politic/Razmavarutyun%20eng.doc
50 The nuclear power plant currently in operation in Metsamor has 408 MW of installed capacity. It was shut down in 

1989 due to the 1988 earthquake, and then restarted in 1995. 
51 World Nuclear Association. Country Briefings. Nuclear Power in Armenia. Available: www.world-nuclear.org/info/

inf113.html

Figure 6.2.5:   Power Generation Mix—Armenia

NRE = new and renewable energy.

Source: APERC analysis (2009).

Hydro

Oil 

Nuclear

Natural Gas NRE

68.6%

16.4%

45.2%
28.9% 27.9% 33.7%

15.0%

21.2%

28.1% 28.8%
26.7%

33.7%
40.8% 37.9%

2.5% 1.8%

43.0%

1990 2000 2005 2015 2030



Energy Outlook of DMCs in Central and West Asia  83

and underground gas storage facilities also need to be replaced or modernized. Financial dif-
ficulties are an impediment to such infrastructure improvements; therefore, it is essential for 
the government to provide financial support or secure funds to carry out a plan. 

Policy Implications

Regional stability is important for Armenia as an energy importing country. Armenia is depen-
dent on Russia in terms of energy resources as well as economic activity. This close relationship 
with Russia means that Armenia’s energy security and stability can be influenced by Russia’s 
diplomatic relationship with Armenia’s neighboring countries, as demonstrated by the Russia–
Georgia dispute in 2008. Armenia also receives natural gas through a newly constructed pipe-
line from Iran, another country that is subject to political instability. Diversification of energy 
sources is essential for Armenia in the long term. However, it is also critical to ensure regional 
stability, not only in neighboring countries but between Russia and Central and West Asia as 
a whole.
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nuclear.org/info/inf113.html
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6.3  Azerbaijan

Primary energy demand is projected to increase from 13.9 million tons of equivalent 
(MTOE) in 2005 to 29.5 MTOE in 2030, growing at an average rate of 3.1% per year. 
At this rate, per capita energy demand will reach 3.07 tons of oil equivalent (TOE) per 
person in 2030, a nearly twofold increase from the 2005 level of 1.66 TOE per person. 

Final energy demand is projected to double from 8.6 MTOE in 2005 to 17.3 MTOE in 2030 
growing at an annual rate of 2.8%. By 2030, the transport sector will account for the 
largest share of final energy demand at 40.2%, followed by the other sectors at 37.3% 
and the industry sector at 17.1%. 

•

•

Recent Energy Trends and Energy Policy 

Azerbaijan’s primary energy demand experienced a downward trend since the collapse of the 
Soviet Union in 1991 until it reached its bottom of 11.2 MTOE in 1999. With the economy’s 
recovery—driven by the growth in oil exports in 2000—energy demand accordingly began to 
increase at an annual rate of 3.7% between 2000 and 2005. As a result of the positive growth, 
Azerbaijan’s per capita energy demand reached 1.67 TOE in 2006 from 1.42 TOE in 2000. Despite 
the increase in per capita energy demand, the 2006 level represented only about the half of 
the 1990 TOE level of 3.62. 

Energy demand registered positive average annual growth between 2000 and 2006 (3.3%), but 
increased at a much slower pace than that of gross domestic product (GDP) during the same 
time period (16.7%). This decoupling of energy demand growth from that of GDP results from 
different growth trends by sector. For example, the industry sector grew relatively slowly at 
only 1.4% per year, and the commercial sector declined at 15.3% per year.52 In contrast, energy 
demand from 2000 to 2006 increased substantially in the transport (16.9%) and residential 
(7.2%) sectors. The impressive growth of the transport and residential sectors were driven by 
the income growth and infrastructure development assisted by the reinvestment from the 
State Oil Fund (SOFAZ). Therefore, these sector variations in terms of energy demand growth 
resulted in a relatively slow growth in overall energy demand. 

Given its sizeable oil and natural gas reserves—7 billion barrels of oil and 30 trillion cubic feet 
of natural gas53—Azerbaijan is one of the region’s largest oil and natural gas producers, and 
one of the largest oil exporters. In 2006, Azerbaijan produced 32.4 MTOE of oil compared with 
9.1 MTOE in 1997. The Azeri-Chirag-Guneshli field in the Caspian Sea accounted for about 65% 
of the country’s oil production in 2006, and is exclusively responsible for the growth in the 

52 The country’s GDP growth from 2000 to 2006 was driven mostly by the 59% increase in the oil sector. Manufacturing 

was responsible for 6% and services for 11% of the growth in GDP during the same time period.
53 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
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country’s oil production.54 With the completion of the Baku-T’bilisi-Ceyhan (BTC) oil pipeline55 
in 2005, oil export expanded from 14.4 MTOE in 2005 to 24.9 MTOE in 2006. Azerbaijan is a net 
importer of natural gas despite being endowed with a sizeable reserve, importing about 42% 
of its total natural gas demand in 2006. 

Diversifying the economic structure has been the key element of economic and energy 
policy for Azerbaijan. The oil sector accounted for 20% of GDP in 2006, and the oil sector is 
responsible for nearly 60% of incremental growth in GDP between 2000 and 2006. To increase 
its sustainable economic development, in 1999 the Azerbaijan government established SOFAZ, 
where earnings from oil sales are saved to reinvest in the development of residential buildings, 
improvement of social conditions (such as poverty eradication), enhancements to irrigation 
and water supply systems, and development of oil supply infrastructure, while some portions 
are transferred to the state budget.56 

Additionally, improvement of the overall energy supply infrastructure and the energy sector’s 
operational efficiency are considered of paramount importance in the country’s sustainable 
economic development. Therefore, the government promulgated the State Program on 
Poverty Reduction and Economic Development in 2005, and included the energy policy in this 
program. The focus areas for Azerbaijan’s energy policy are improving energy supply to the 
population through strengthening financial discipline in the fuel-energy sector; implementing 
structural reforms; introducing efficient price policy; and improving the energy supply system. 
Implementation of projects in the focused areas may continue to affect the balance between 
energy demand and supply of Azerbaijan. 

Energy Demand Drivers 

Azerbaijan’s GDP is projected to increase at an annual rate of 8.6% through 2030, representing 
the fastest growth rate among the ADB regional member countries. Spurred by the oil exports 
from the BTC pipeline and related repercussions on the industry and service sectors, near-term 
annual growth is projected to be faster (11.7% from 2005 to 2015) compared with longer-term 
growth (6.7% from 2015 to 2030). The economy will primarily rely on the revenues from oil 
sales, which may account for a substantial part of GDP through 2030. Meanwhile, the effective 
management of public spending for poverty eradication, infrastructure development, and 
improvements in the business environment may support the country’s sustainable economic 
development.

Over the outlook period, the population of Azerbaijan is projected to increase from 8.4 million 
in 2005 to 9.6 million in 2030, growing at a slow annual rate of 0.6%.

As a result of the fast growth of GDP compared with that of population, Azerbaijan’s GDP per 
capita will expand from $1,180 in 2005 to $8,200 in 2030. 

54 Energy Information Administration, United States Department of Energy. 2009. Country Analysis Briefs: Azerbaijan. 

Washington, DC.
55 BTC pipeline allows oil export from the landlocked Caspian Sea to the Mediterranean Sea by surpassing Georgia 

and Turkey. 
56 Center for Economic and Social Development (CESD), Azerbaijan. 2007. Strategy for State Oil Fund of Azerbaijan 

Republic. Baku.
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Final Energy Demand

Final energy demand is projected to double from 8.6 MTOE in 2005 to 17.3 MTOE in 2030, an 
annual growth rate of 2.8%. By 2030, the transport sector will account for the largest share at 
40.2% of final energy demand, followed by the other sectors at 37.3% and the industry sector 
at 17.1% (Figure 6.3.2). 

Industry Sector

Azerbaijan’s industry sector is dominated by the oil sector, accounting for more than 60% of 
industry’s total GDP in 2006. Following the government’s plan to diversify the economic struc-
ture, manufacturing—focusing on electro-technical industry, metallurgy, and aluminium—is 
likely to develop over the outlook period, with its added value growing an annual rate of 6.5% 
through 2030. 

Despite the growth in the manufacturing sector, industrial energy demand is projected to 
increase at a moderate annual rate of 3.6% through 2030. The replacement of old inefficient 
technologies with new ones would improve both overall production efficiency and energy 
efficiency, and thus register relatively slow growth in energy demand. 

By energy source, electricity will register the fastest annual growth, 5.4%, driven mostly by the 
aluminium and electro-technical industries. This is followed by heat (3.9%) and natural gas 
(2.5%) over the outlook period. 

Transport Sector

Azerbaijan’s development hinges on expanded and upgraded transport infrastructure. 
Because of the country’s important location at the crossroads of Europe, Central Asia, and the  
People’s Republic of China (PRC), enhanced transport infrastructure may assist the internationally 
commodity trade. It will also serve as a useful means to facilitate the transport of goods and 
services domestically to reduce the economic disparity among the rapidly growing Baku area, 
townships, and rural areas. 

Figure 6.3.1:  GDP and Population—Azerbaijan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.3.2:  Final Energy Demand—Azerbaijan

MTOE = million tons of equivalent.

Source: APERC analysis (2009).
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During the outlook period, transport energy demand is projected to increase at 4.5% per year, 
representing the fastest annual growth rate by sector. At this growth rate, the sector’s energy 
demand will triple from 2.3 MTOE in 2005 to 7.0 MTOE in 2030. 

By energy type, diesel for freight trucks will register the fastest annual growth rate of 5.1% 
through 2030. Enhanced road transport networks such as the Transport Corridor Europe–
Caucasus–Asia (the TRACECA corridor), and North–South corridor—along with the domestic 
development of non-oil industry—may facilitate the movement of freight goods by trucks 
both internationally and domestically. These factors will create a shift from railway to roads for 
freight transport and drive the substantial growth in diesel demand. 

Gasoline for passenger transport will grow at the second fastest annual growth rate of 4.8%. 
The increase in vehicle stocks is currently concentrated in the Baku area, accounting for nearly 
90% of the incremental growth in the number of vehicle stocks between 2001 and 2007. In 
contrast, the socioeconomic development in the other areas of Azerbaijan may increasingly 
contribute to the growth in vehicle stocks, and this translates into the robust growth in gaso-
line demand.57 

Jet kerosene for air transport is projected to increase at a relatively slower rate of 2.7% per 
year. Azerbaijan has three international airports—in Baku, Ganjya, and Nakhchivan. The Baku 
international airport reopened in 1999 with upgrades and expansion being conducted. Ganjya 
airport also has been upgraded to cope with the expected rise in international air transport 
demand. These factors will double the jet kerosene demand from 0.49 MTOE in 2005 to 
0.94 MTOE in 2030.

Other Sectors

The other sectors’ energy demand will grow at a relatively slow annual rate of 1.7% through 
2030, compared with the rapid per capita GDP growth of 8.0% over the outlook period. Elec-
tricity demand is projected to increase the fastest over the outlook period, at an annual rate 
of 4.0%. Through mobilizing SOFAZ, Azerbaijan is investing in the construction of residential 
buildings, and cities and townships will have improved access to the electricity supply. These 
factors, along with a sixfold increase in income, will translate into rapid growth in residential 
electricity demand. In addition, with the government’s efforts toward economic diversification, 
the service sector will expand, which will drive growth in the service sector’s electricity demand. 
Meanwhile, the recent efforts toward meter installation, tariff increases, and bill collection will 
temper the increase in electricity demand, resulting in a relatively moderate growth of 4.0% 
per year compared with the rate of income growth. 

Demand for natural gas will grow 1.9% annually between 2005 and 2030, the second-fastest 
rate. Similar to the factors creating the increased demand for electricity, growth in natural gas 
demand will be driven by the newly installed commercial and residential buildings. Natural gas 
will increasingly be used to replace the obsolete technology currently used for heat. 

In contrast, heat demand will decline at an annual rate of 3.3% through 2030. Currently, heat 
is supplied with old inefficient technology built during the Soviet era, and this will be replaced 
by a more efficient system using natural gas. 

57 Azerbaijan’s vehicle stocks are projected to more than double from 72.9 per 1,000 in 2005 to 148.7 in 2030.
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Azerbaijan’s other sectors use relatively small amounts of petroleum products (LPG, kerosene, 
and diesel), only 0.42 MTOE in 2005. These are mostly used in rural areas with low-income 
households and in old commercial buildings. As a result of the improved energy supply 
infrastructure, electricity and natural gas will increasingly replace petroleum products, drop-
ping by nearly 70% to reach 0.13 MTOE in 2030.

Primary Energy Demand

Primary energy demand is projected to increase from 13.9 MTOE in 2005 to 29.5 MTOE in 
2030, growing at 3.1% per year. Per capita energy demand will reach 3.07 TOE in 2030, a nearly 
twofold increase from the 2005 level of 1.66 TOE. Despite the increase, per capita energy 
demand in 2030 will still be lower than the 1990 level of 3.62 TOE.

By energy source, demand for natural gas will grow at the fastest annual rate, 3.1%, driven 
mostly by the power sector. Natural gas will dominate the mix of primary energy demand, 
reaching 17.6 MTOE or 59.7% of primary energy demand in 2030. 

Reflecting the substantial increase in the transport sector, demand for oil is projected to more 
than double from 5.4 MTOE in 2005 to 11.3 MTOE in 2030. Hydro is projected to increase at 
2.5% per year during the same time period (Figure 6.3.3). 

Electricity

Azerbaijan’s electricity demand is projected to increase at 4.0% per year between 2005 and 
2030. Industry is expected to register the fastest growth rate in electricity demand at 5.4% per 
year, followed by the other sectors at 4.2% per year and the transport sector at 4.0% per year. 
In terms of the overall incremental growth of electricity demand over the outlook period, the 
other sectors will account for the major proportion at 67%, followed by the industry sector at 
30%, and the transport sector at 3%.

Figure 6.3.3:  Primary Energy Demand—Azerbaijan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Similar to the other countries in the Central and West subregion, the power generation units 
currently available in Azerbaijan were built during the Soviet era and are obsolete. Of the 
reported total installed capacity of 5,500 megawatts (MW), actual operational capacity stands 
at 4,500 MW. The government is engaged in building new facilities and upgrading the old 
ones, with primary focus on thermal generation units. 

In terms of fuel choice for power generation, natural gas is projected to increasingly replace 
fuel oil, with natural gas reaching a 78.1% share of the total power generation mix by 2030. The 
government has a policy to rely more heavily on domestically available natural gas for power 
generation. Generation from oil will increase from 5.9 terawatt-hours (TWh) in 2005 to 7.4 TWh 
in 2030, reflecting an average annual growth rate of 0.9% (Figure 6.3.5). 

Energy Policy Issues  
and Implications

Azerbaijan’s GDP is projected to grow at 8.6% per year 
through 2030, while the country’s energy demand is 
expected to increase at a relatively slow pace of 3.1 % 
over the same period. The country’s implementation 
of energy price reform (trying to raise prices to the cost 
recovery level) and somewhat slower growth trends in 
the industry sector explain the decoupling of energy 
demand from economic growth. In addition, more 
than 40% of the total population is below the poverty 
level, and therefore has minimal ability to purchase 
energy. For the purpose of nationwide development, 
effective use of SOFAZ for infrastructure development 
is essential. 
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Figure 6.3.5:  Power Generation Mix—Azerbaijan

Source: APERC analysis (2009).
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6.4  Georgia

Primary energy demand is projected to increase from 3.2 million tons of equivalent 
(MTOE) in 2005 to 5.6 MTOE in 2030, growing at an annual rate of 2.3%. Per capita 
energy demand will more than double from 0.71 TOE in 2005 to 1.47 TOE in 2030.

By 2030, the last year of the outlook period, the other sectors, including residential and 
commercial, may account for the biggest share of energy demand at 44.8% in 2030, 
followed by transport at 24.4% and industry at 16.9%.

•

•

Recent Energy Trends and Energy Policy 

Georgia’s primary energy demand declined substantially as a result of the collapse of the 
former Soviet Union (FSU) in 1990. In 2001, the country’s energy demand reached its lowest 
point since 1990 at 2.6 MTOE, or only one fifth of the 1990’s level. The loss of access to the FSU 
market, as well as budgetary transfers from the FSU, significantly impacted Georgia’s economic 
activities; these factors reduced the country’s energy demand. 

After hitting bottom in 2001, Georgia’s energy demand started to increase at an annual rate of 
5.3% through 2006. Although the country registered positive growth in energy demand dur-
ing that period, the pace was somewhat slower than the 8.3% annual growth of gross domes-
tic product (GDP). Since 2001, GDP growth was driven largely by transit earnings from the oil 
and natural gas pipeline and road and rail transport. These have not been affected significantly 
enough to change the energy consumption pattern. 

Georgia is one of the smallest producers of fossil fuel in the region. The country possesses a 
relatively small amount of energy resources: 0.3 trillion cubic feet of natural gas and 40 million 
barrels of oil.58 In contrast, the country has a large untapped hydro reserve amounting to 
32 TWh. Except for a small amount of domestic oil and electricity production, the country’s 
energy needs are met by imports. In 2006, imported energy accounted for 64% of total primary 
energy requirements. 

Ensuring stable energy transit through the country has become an important element of 
energy supply security. Stable and increased energy flows from Russia to the Caspian sea 
would both ensure the security of the country’s energy supply and increase transit revenue.

Energy Demand Drivers 

Georgia’s government is trying to improve investment conditions through tax reforms, 
simplified licensing, and market deregulation to limit state intervention. Although attracting 
foreign investment may be difficult in the near term due to the global financial crisis, the global 
economic recovery may support the growth of foreign investment in domestic industry. In 
addition, because of Georgia’s distinctive geographical location at the crossroads of Europe 

58 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
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and Central Asia, earnings from transit of products such as oil and natural gas continue to sup-
port the country’s economic growth. Transport earnings from the Baku-Tbilisi-Ceyhan (BTC) oil 
pipeline from the Caspian Sea, and natural gas pipeline, will drive GDP growth in the service 
sector. Reflecting those factors, Georgia’s GDP is projected to increase at an annual rate of 4.3% 
from 2005 to 2030 (Figure 6.4.1). 

Georgia’s population is expected to decline at 0.6% through 2030, while the urban population 
will decline at a slower rate of 0.1% during the same period. Given the mountainous 
geographical characteristics, by 2030 about 40% of the total population will still reside in rural 
areas, compared with 47.5% in 2005.

Final Energy Demand

Final energy demand is projected to increase from 2.4 MTOE in 2005 to 4.1 MTOE in 2030, 
growing at an annual rate of 2.1%. The “others” sector, including residential and commercial, 
may account for the biggest share at 44.8% in 2030, followed by transport at 24.4% and industry 
at 16.9% in the same year (Figure 6.4.2).

Industry Sector

During the Soviet era, the export of mining products and energy-intensive products provided 
the country’s fundamental revenue stream. Currently, Georgia’s main industries include food 
products, ore mining, and auto equipment, mainly to neighboring countries such as Turkey, 
Armenia, and Azerbaijan. The combined total value added from the manufacturing sector is 
less than one-third of the level observed during the Soviet era.

In addition to the ore mining and the manufacturing of food products and auto parts, foreign 
investment may benefit other manufacturing subsectors as well. 

Energy demand from industry is projected to increase 4.1% per year from 2005 to 2030. This 
equates to an increase of more than double over the outlook period, from 0.3 MTOE in 2005 to 
0.7 MTOE in 2030. Despite the projected growth, the 2030 level may represent less than 19% 
of the 1990 level. 

Figure 6.4.1:  GDP and Population—Georgia

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.4.2:  Final Energy Demand—Georgia

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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By energy type, natural gas is projected to increase the fastest, at a rate of 6.9% per year, largely 
due to its price competitiveness compared with petroleum products and electricity. Electricity 
will grow at the second fastest rate, 2.8% per year through 2030, while petroleum products will 
decline by 3.2% and coal by 1.2% annually through 2030.

Transport Sector

Georgia’s geographical location—at the crossroads of Europe, Central and West Asia, and East 
Asia—underscores the country’s inevitable need to rely on transport activities for its trade 
and transit. The government has established a policy to upgrade and expand the transport 
infrastructure, and enhanced road and rail networks will facilitate trade and transit within the 
region. These will in turn contribute to Georgia’s sustainable economic development. 

Energy demand from the transport sector will increase at an annual rate of 2.2% through 2030. 
By energy type, diesel for freight trucks and buses will increase the fastest at 3.5% per year, 
with faster near-term annual growth: 6.2% between 2005 and 2015, including 12.6% growth in 
2006. Gasoline for passenger vehicles will increase at the second fastest rate, 2.0% annually. 

The rail network in Georgia is entirely electrified and contributes to GDP by carrying oil from 
Kazakhstan, Uzbekistan, and Azerbaijan to Turkey. 

Other Sectors

Energy demand from other sectors is projected to increase by 1.1% per year through 2030. This 
represents the slowest growth rate by sector. However, the projected growth differs by energy 
type. Biomass—mainly fuel wood for cooking and heating—represents the biggest share of 
energy demand among other sectors in 2005, at 43% of total other sectors’ energy demand 
in 2005, although it is expected to decline at an annual rate of 0.6% through 2030. Petroleum 
products, including kerosene for rural lighting, liquefied petroleum gas (LPG) for cooking in areas 
without a gas network, and diesel for agricultural irrigation, may grow slowly during this period, 
at an annual rate of 0.4%, as a result of the increased availability of electricity and natural gas.

Replacing biomass and petroleum products, natural gas will increase at the fastest annual rate, 
4.4% through 2030. With the enhanced electricity supply infrastructure, electricity demand will 
increase 1.4% per year through 2030. As a result of tariff reform, the household price of elec-
tricity is currently higher than gas. This trend may continue in the future, and due to the price 
differentials, heating needs will be increasingly met by natural gas. 

Primary Energy Demand

Primary energy demand is projected to increase from 3.2 MTOE in 2005 to 5.6 MTOE in 2030, 
growing at an annual rate of 2.3% (Figure 6.4.3). With this growth per capita energy demand 
will more than double, from 0.71 TOE in 2005 to 1.47 TOE in 2030.

By energy source, natural gas is projected to increase the fastest at 4.0% per year over the out-
look period. Demand for natural gas will increase evenly across the sectors—power, industry, 
and other—due to its price competitiveness compared with petroleum products. This is 
followed by hydro at 2.6% and oil at 1.4% during the same time period. In contrast, renewable 
energy, mainly biomass for household cooking and heating, will decline at an annual rate of 
1.3% through 2030 as a result of its replacement by commercial energy sources. 
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Electricity 

Georgia’s electricity demand is projected to increase at 
1.4% per year from 2005 to 2030. This is slow compared 
with the GDP growth rate of 4.3% per year during 
the same time period. The relatively slow projected 
growth of electricity primarily results from the other 
sectors: while it accounted for 82.3% of total electricity 
demand in 2005, the declining population and high 
electricity costs (compared with natural gas) will slow 
heating demand and thus limit annual growth to only 
1.2% within this sector. However, the other sectors will 
still account for the largest share of total electricity 
demand in 2030 at 78.3%. 

In terms of electricity generation, hydro will continue to account for the largest share through 
2030. Out of the estimated potential hydro reserves of 32 terawatt-hours (TWh), currently only 
6 TWh, or 20%, is developed, suggesting potential for further expansion of hydro in the future. 
Georgia’s government is promoting the use of hydro to reduce imports of natural gas and 
oil and to ensure its energy supply security, although domestic capital to exploit the hydro 
potential is scarce. By 2030, hydrogeneration is expected to double to 11.8 TWh, but will not 
reach its full economic and technical potential.

Energy Policy Issues and Implications

Earnings from energy transit account for more than 50% of Georgia’s GDP, and because of the 
country’s location at the crossroads of Central Asia and West Asia, the future growth will con-
tinue to depend on these earnings. Energy supply disruptions would have a significant impact 
on Georgia’s economy and those of Central and West Asian nations. It is important for Georgia 
and its neighboring countries to work toward removing political barriers to achieve mutual 
prosperity.

Figure 6.4.3:  Primary Energy Demand—Georgia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.4.4:  Incremental Energy Demand Growth 
(2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.4.5:  Power Generation Mix—Georgia
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6.5  Kazakhstan

Kazakhstan’s primary energy demand is projected to increase at 1.8% per year between 
2005 and 2030. Coal is expected to maintain the dominant share in primary energy 
demand at 46.1% in 2030 from 49.7% in 2005.

Final energy demand is projected to increase at 1.2% per year in contrast to the 2.8% per 
year decline observed between 1990 and 2005. 

•

•

Recent Energy Trends and Energy Policy 

Primary energy demand in Kazakhstan has been growing positively from 1999, in contrast to 
the previous trend, where the country’s energy demand nearly halved from 1991 to 1999. The 
economic recovery that was spurred by increased revenues from exports of oil, natural gas, 
and other mineral resources has translated into increased energy demand, from 36.0 million 
tons of equivalent (MTOE) in 1999 to 61.4 MTOE in 2006, an annual growth rate of 7.9%. 

The country’s primary energy demand has recently grown at a relatively slow annual rate (4.3% 
in 2007–2008) as a result of the slowdown in economic growth—3.2% in 2008 compared with 
the double-digit growth registered between 1999 and 2006. The impact of global recession 
and fall in oil prices from the second half of 2008 have reduced investor and consumer confi-
dence, and slowed both overall economic growth and energy demand. 

Kazakhstan’s economy presently relies on earnings from the energy and minerals industries. For 
example, in 2006, the combined total of the energy and mineral sectors accounted for nearly 
60% of the country’s industrial value added. Given the vast reserves of oil (30 billion barrels), 
natural gas (85 trillion cubic feet), and coal (31.3 billion tons), it is inevitable that the economy 
will rely on the exports of these products in the period of transition, while it is necessary for the 
country to diversify its economic structure for long-term growth and prosperity. 

The Kazakhstan 2030, released by the government in 1997, outlined the country’s energy 
policy through 2030.59 One of the policy’s main elements is to develop the country’s economy 
through the export of energy resources, mainly oil and natural gas.60 

The country’s economic development, led by heavy dependence on exports from the energy 
and mineral sectors, has created social disparities such as a widening income gap between rich 
and poor and development gap between regions. To strengthen the overall economy, in 2003, 

59 The Kazakhstan 2030 outlines the country’s overall socioeconomic policy including (1) enhancement of national 

security, (2) political stability and unification of the society, (3) economic development through prompting foreign 

investment and national savings, (4) health security and promotion of education, (5) efficient use of energy 

resources for economic development, (6) transport and telecommunication infrastructure development, and 

(7) re-establishment of efficient government service.
60 In fact, between 1998 and 2000, a program was developed to support the policy implementation, and this 

highlighted the importance of opening the upstream segment to foreign investors. Subsequent plans set for 

2001–2005 also called for economic development through increases in oil exports.
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the Kazakhstan government promulgated the Innovative Industrial Development Strategy for 
2003–2015, which tries to diversify the economic structure. At the same time, Kazakhstan is 
encouraging foreign investment in the oil and gas sector and strengthening government 
ownership. 

Energy Demand Drivers 

Kazakhstan’s gross domestic product (GDP) is projected to grow at an annual rate of 3.8% 
between 2005 and 2030. Assisted by pipeline infrastructure development, oil and gas exports 
will continue to drive steady economic development. Following the current practice, surplus 
revenues from oil and gas sales will be channelled to the National Fund, which will support the 
country’s efforts to diversify the economic structure through development of the agriculture 
and manufacturing industries. 

The economic downturn in the early 1990s resulted in increased emigration, causing the 
population to decline at an annual rate of 1% between 1990 and 1999. In contrast, as the 
economy started to strengthen in 1999, immigration increased and the country’s population 
grew at a moderate rate of 0.1% per year from 1999 to 2005. During the outlook period, the 
overall population is expected to continue growing at 0.5% per year through 2030, while the 
urban population will grow at a faster rate, 1.1% annually through 2030, with its share of the 
total population reaching 66.8% in 2030 from 57.1% in 2005 (Figure 6.5.1).

Final Energy Demand

Final energy demand is projected to grow at 1.2% per year in contrast to the 2.8% per year 
decline observed between 1990 and 2005. The transport sector is expected to increase at the 
fastest rate, 2.7%, followed by industry at 1.2% and the other sectors at 0.8% (Figure 6.5.2). 

Figure 6.5.1:  GDP and Population—Kazakhstan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.5.2:  Final Energy Demand—Kazakhstan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Industry Sector

The industry sector's energy demand is projected to increase at an annual rate of 1.2% 
between 2005 and 2030, a decline from the 4.5% annual growth registered between 2000 and 
2005. Presently, coal is the main energy source in Kazakhstan’s industry sector, accounting for 
41.7% of total industry’s energy demand. Coal is mainly used in the steel and manufacturing 
subsector, which is located close to the coal mines in the northern part of Kazakhstan. Over the 
outlook period, although iron and steel production will continue to drive the steady growth 
in coal demand, other manufacturing subsectors will shift from coal to other energy types—
mainly electricity and natural gas due to the development of expanded transmission networks. 
As a result, industry’s coal demand is projected to decline at an annual rate of 0.8% through 
2030, compared with the annual growth rate of 1.4% between 2000 and 2005. 

Natural gas is projected to increase the fastest, at an annual rate of 5.1% over the outlook 
period. The development of a natural gas pipeline that connects the production deposits 
in the western region to the eastern demand center for the light and food industries may 
increase natural gas demand. At the same time, following the government’s strategy to 
diversify economic structure, the manufacturing industry is expected to increase its invest-
ment in the western region and utilize natural gas for on-site generation. The rapid growth in 
demand for natural gas will increase its share of industry energy demand from 4.8% in 2005 to 
12.2% in 2030.

Electricity demand is projected to grow at an annual rate of 2.5% between 2005 and 2030–
more than double the projected growth of industry’s total energy demand (1.2%) during the 
same time period. Electricity will increasingly substitute for coal, and as a result, electricity’s 
share of total industry energy demand will increase from 14% in 2005 to 18.9% in 2030.

Demand for petroleum products is projected to increase at an annual rate of 3.5% through 
2030. In Kazakhstan, the mining subsector is currently the main consumer of petroleum 
products (diesel), and with steady growth in mining, this sector is expected to continue driving 
the increase in diesel demand.

Transport Sector

Given Kazakhstan’s distinctive geographical characteristics—vast land area, landlocked loca-
tion, and long distance between the mineral resource deposits and demand center—the 
country’s economic activities inevitably rely on efficient transport operations. 

Over the outlook period, transport energy demand will nearly double from 3.6 MTOE in 2005 
to 7.0 MTOE in 2030, an annual growth rate of 2.7%. As a result of income growth, demand for 
gasoline for both passenger and freight vehicles will grow 2.1% per year through 2030 and 
maintain the largest share of total transport energy demand at 60.7% in 2030—although this 
still represents a decline from 69% in 2005. Diesel for buses and freight trucks will grow at an 
annual rate of 3.1% through 2030, faster than the projected total growth in transport energy 
demand. The Kazakhstan government plans to modernize the road infrastructure and expand 
the road network to facilitate connectivity within the country and to allow smooth transit to 
other countries. Investment in road infrastructure and economic development both within 
and outside the country may increase the freight transport needs, which will in turn translate 
into the relatively fast growth of diesel demand through 2030.
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Jet kerosene demand for international air transport will grow at an annual rate of 4.4% over the 
projected period. Integration into the subregional economy as well as increased tourism may 
attract international passengers to drive this growth. In anticipation of increased air transport 
demand, the Kazakhstan government plans a two-stage upgrade to the service in 2010  
and 2015. 

The railway system is likely to continue its importance as a mode of transport for passenger 
traffic and mineral and steel products for export. By energy source, currently diesel represents 
more than 75% of total rail transport energy demand, while the remainder is taken up by 
electricity. 

Other Sectors

The other sectors' energy demand is projected to increase at an annual rate of 0.8% through 
2030, slower than the growth of final energy demand (1.2%) during the same time period. 

By energy, natural gas for heating and cooking is the dominant energy source, accounting for 
61.7% of total energy demand in this sector. Over the outlook period, natural gas will continue 
to have the dominant share in this sector, while its demand is projected to grow relatively 
slowly at an annual rate of 1.0% through 2030. This reflects both the efficiency improvements 
in gas supply and an expected price increase to offset the cost of those improvements. 

In contrast, heat—which currently accounts for the second-largest share at 22.7% of the 
sector’s energy demand—is projected to decline at an annual rate of 0.2% over the outlook 
period. Heat for space and hot water heating may increasingly be replaced by natural gas, and 
heat supply efficiency may improve in newly installed residential and commercial buildings. 
These factors will result in a decline in heat demand over the outlook period, with the share of 
heat decreasing to 17.7% in 2030. 

Electricity is projected to increase at an annual rate of 2.3%, representing the fastest growth 
among all types of energy in the other sectors. With the economic development of Kazakhstan, 
the service sector’s share is likely to increase and this will drive the growth in electricity 
demand. 

Primary Energy Demand

Kazakhstan’s primary energy demand is projected to increase 1.8% per year between 2005 
and 2030. Although the country’s primary energy demand registered a 1.7% annual decline 
between 1990 and 2005, a positive increase is projected over the outlook period (Figure 6.5.3). 
Primary energy demand is projected to increase faster in the near term (2005–2015) at 2.5% 
annually, driven by the economic growth, in contrast to a slower growth rate of 1.4% per year 
for the longer term (2015–2030).

By energy type, coal is expected to maintain its dominant share over the outlook period (46.1% 
in 2030 from 49.7% in 2005). However, its growth is likely to be relatively slow, at 1.5% annually 
through 2030, as coal may be replaced by natural gas for the industry sector, and will be more 
efficiently utilized for heat production and power. 

Natural gas demand will increase 2.2% per year, reaching 29.7 MTOE in 2030 from 17.4 MTOE in 
2005. Increased production in the western part of Kazakhstan may spur the growth in demand 
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Figure 6.5.3:  Primary Energy Demand—Kazakhstan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.5.4:  Incremental Energy Demand Growth—
Kazakhstan (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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in the power sector and in other sectors for space and 
water heating. The expanding manufacturing sector 
near the western natural gas deposit may also increase 
the use of natural gas for on-site generation. 

Oil demand is projected to increase at 2.1% annu-
ally, in contrast to the 4.6% annual decline observed 
between 1990 and 2005. As a result of upgrades and 
development of the road infrastructure, the transport 
sector’s growth will lead to an overall increase in 
oil demand, accounting for more than 50% of total 
incremental growth in oil demand. 

Electricity

Electricity demand is projected to increase 2.5% per year between 2005 and 2030. The increase 
in overall electricity demand may be driven largely by the industry sector, which accounts for 
60% of incremental demand growth between 2005 and 2030, followed by the other sectors at 
31% and the transport sector at 9% during the same time period. 

Similar to other countries in Central and West Asia, most of Kazakhstan’s power generation 
facilities were built during the Soviet era and are obsolete. Currently, the country’s total 
installed capacity is 18,602 megawatts (MW), of which only 14,410 MW of generation capacity 
is operational. To meet the expected 2.5% annual growth in demand, replacement of the old 
generation units and introduction of additional units will be necessary. Kazakhstan’s power 
generation mix is dominated by coal, accounting for 70.3% in 2005. Along with the additional 
capacity increase in coal-fired generation close to the northern part of the country, construction 
of natural gas-fired generation facilities are being undertaken near the western deposits and 
hydrogeneration capacity is being expanded in the south. As a result, coal’s share will drop to 
62.2% in 2030, while natural gas-fired generation will double from the current 10.7% to 23.4% 
in the same time period (Figure 6.5.5). 

Figure 6.5.5:  Power Generation Mix—Kazakhstan

Source: APERC analysis (2009).
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The geographical disparity of resources (coal in the north, natural gas in the west, and hydro in 
the south) means that enhanced transmission capacity is necessary to secure electricity from 
domestic supply sources. Due to the vast land area, Kazakhstan’s electricity system is not uni-
fied. Currently it consists of three systems: two in the north that are connected to Russia, and 
one in the south that is connected to the Unified Energy System of Central Asia. 61 Over the out-
look period, a second transmission line will be developed to connect the systems, enhancing 
the transmission of electricity generated in the north to the south. This network expansion will 
reduce the amount of imported electricity, gradually turning the country into a net exporter 
of 0.05 MTOE in 2030. 

Energy Policy Issues and Implications

Although Kazakhstan is endowed with vast energy reserves of coal, oil, and natural gas, it 
does not have a well-developed nationwide energy supply infrastructure. This results from the 
legacy of the former Soviet Union and distance between the energy deposits and demand 
centers. The country recognizes that an enhanced energy supply infrastructure will create the 
foundation for Kazakhstan’s economic development.
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6.6  Kyrgyz Republic

The Kyrgyz Republic’s primary energy demand is expected to grow annually at 2.6%, 
from 2.8 million tons of oil equivalent (MTOE) in 2005 to 5.3 MTOE in 2030, driven 
primarily by economic and population growth.

Hydroelectricity is likely to continue dominating the Kyrgyz Republic’s energy mix. 
However, the country’s energy security would be enhanced through energy source 
diversification.

•

•

Recent Energy Trends and Energy Policy 

Following the economic downturn caused by the collapse of the Soviet Union, the Kyrgyz 
Republic’s energy demand has declined by 68% since 1990, to 2.3 million tons of oil equivalent 
(MTOE) in 2006. The country’s economy started to recover in 1996, with its energy demand 
gradually increasing at an average annual rate of 0.8% from 1996 to 2006. However, this still rep-
resented the third lowest level among Central Asian countries, after Afghanistan and Armenia. 
Of its total final energy demand in 2006, about 29.7% was consumed by industry, 17.0% by 
transport, and 51.7% by the residential and agriculture/forestry/fishing sectors. 

In terms of demand by fuel type, the country’s three main energy sources in 2006 were elec-
tricity (39.3%), oil (25.8%, half of which was motor gasoline), and coal (16.3%). Coal demand 
had the highest annual average growth rate, 10.1% from 1995 to 2006. Meanwhile, driven by 
the demand for residential heating and gas-fired power generation during the same period, 
natural gas demand increased at an average annual rate of 6.2%. Oil demand grew by 3.1% per 
year, driven by increased demand from the transport sector of 9.4% per year during the same 
period. However, the demand of heavy fuel shrank, largely because of the slump in industrial 
activity. Electricity demand increased an average of 2.0% annually and is presently the Kyrgyz 
Republic’s dominant energy source.

In terms of primary energy supply, hydro garnered the largest share in 2006—about 45.5% of 
the total—reflecting average growth of 3.0% per year from 1995 to 2006. Natural gas continued 
to be the second highest source, with a share of 22.9% of the total and average annual growth 
of 4.2% during the period. On the other hand, declines were seen in the shares of coal (18.3%) 
and oil (20.8%). 

Although the Kyrgyz Republic produces certain amount of coal, oil, and natural gas, its supply 
of fossil fuels depends heavily on imports. Therefore, the government has been pushing 
for increased use of its most plentiful domestic resource, hydroelectric power.62 The Kyrgyz 
Republic’s energy policy is heavily weighted toward hydroelectric power. The country exports 
about 15%–20% of its hydroelectricity to neighboring countries such as the People’s Republic 
of China, Kazakhstan, Russia, and Uzbekistan in summer, and imports electricity from these 
countries in winter. Policies such as the implementation of privatization have been introduced 

62 GlobalSecurity.org. 2009. Kyrgyzstan-energy. Available: www.globalsecurity.org/militaryworld/centralasia/Kyrgyz-

energy.htm
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to further develop the power generation and transmission sectors, as the government aims for 
increased electricity supplies for both domestic use and export revenues. 

Energy Demand Drivers 

The Kyrgyz Republic’s population grew from 4.4 million in 1990 to 5.2 million in 2005, with an 
annual growth rate of 1.1%. Total population is projected to grow at an annual rate of 0.8% 
from 2005 to 2030, reaching 6.3 million by 2030 (Figure 6.6.1). 

The country’s gross domestic product (GDP) declined dramatically by an average of 12.7% per 
year from 1990 to 1995, but turned to a growth trend of 4.5% annually until 2006. Its GDP from 
2005 to 2030 is expected to increase at an average annual rate of 3.2%. The economy is currently 
dominated by the services sector (about 50% of GDP), agriculture (30%), and industry (20%). 

Final Energy Demand

Final energy demand is projected to grow at 2.4% per year from 2005 and 2030, faster than 
the annual growth rate of 1.9% registered between 1995 and 2005; however, the projected 
demand in 2030, 4.1 MTOE, is only 58.6% of the 1990’s level. 

Energy demand from industry is expected to overtake the other sectors (including agriculture, 
commercial, and residential) and become the largest one with a share of around 41.4%. The 
share of the other sectors is projected to decline from 48.9% in 2005 to 38.6% in 2030, with the 
transport sector maintaining a range of 17%–20% over the outlook period (Figure 6.6.2). 

Industry Sector

The energy demand from industry is projected to grow at an average annual rate of 3.8% 
between 2005 and 2030, faster than the average growth rate of 3.4% observed between 1995 
and 2005. Major industries in the Kyrgyz Republic include oil, gas, natural gas, nonferrous metal 
(gold, mercury, antimony, lead, and tin), mining, manufacturing, and construction. The industry 

Figure 6.6.1:  GDP and Population—Kyrgyz Republic

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.6.2:  Final Energy Demand—Kyrgyz Republic

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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sector and its energy demand are expected to grow at a faster rate than the transport and other 
sectors given factors such as the country’s natural resources endowment; government policies 
of promoting privatization of industry; and introduction of foreign investment to develop light 
industry, the food producing industry, and natural resources exploration. 

Industry’s demand for coal is projected to grow 4.3% per year and expand its share from 59% 
in 1995 to 67% in 2030. The remaining energy demand from industry is expected to be met 
by electricity, which is projected to grow by 2.8% annually. About 39% of the country’s total 
electricity demand in 2030 is expected to come from industry.

Transport Sector

Over the outlook period, petroleum demand from the transport sector is projected to increase 
at an annual rate of 2.4%. 

In terms of petroleum subtypes, gasoline for passenger vehicles is expected to grow 1.9% per 
year, and jet kerosene at a higher annual rate of 3.5%. By 2030, the demand for gasoline (all 
from this sector) is expected to take a share of 46% of the total demand of petroleum products, 
with jet kerosene’s share projected to be 29%.

Other Sectors

Over the outlook period, the energy demand of other sectors is projected to increase at an 
annual rate of 1.5%, compared with a decline of 7.2% per year during the period from 1995 to 
2005, driven by demand from the commercial sectors. 

Electricity is expected to remain the biggest energy source for this sector, with its share of the 
total demand enlarging from 48% in 2005 to 55% in 2030. This sector is projected to account 
for 61% of the total electricity demand in 2030. 

Oil is expected to grow by 1.5% per annum, with diesel increasing by 2.1% and heavy fuel 
decreasing by 1.1%. All the demand for diesel is expected to come from this sector. Its share of 
the total demand for petroleum products is projected to be 18% by 2030.

Primary Energy Demand

The Kyrgyz Republic’s primary energy demand is 
projected to grow at 2.6% annually through 2030, 
in contrast to the decline of 6.4% per year observed 
between 1990 and 2005. However, the amount is 
expected to stand at 5.3 MTOE, a mere 70% of that in 
1990 (Figure 6.6.3). 

By energy type, coal is expected to grow 3.6% per year 
along with the development of industry, especially 
mining, manufacturing, and construction. Coal’s 
share of the total primary energy demand is expected 
to grow from 19.8% in 2005 to 25.1% in 2030. Coal 

Figure 6.6.3:  Primary Energy Demand— 
Kyrgyz Republic

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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demand is expected to be 1.3 MTOE in 2030, with 95% for the industry sector and the rest for 
power generation. 

Oil is projected to grow at 1.1% per annum due to motorization, development of the aviation 
infrastructure, and its expanded use by the agriculture/forestry/fishing sector. Demand is 
expected to be 0.8 MTOE in 2030, with 85% of the incremental growth coming from transport 
and 15% from the residential sector. 

Natural gas demand is expected to grow at an annual rate of 2.8% over the projected period, 
driven by the need for power generation (0.5 MTOE) and residential heating (0.1 MTOE).

Hydro demand is projected to increase 1.8% per year and retain the largest share during the 
outlook period, reaching 36.1% in 2030. 

Electricity

Electricity demand is projected to grow by 2.3% per annum. To meet this demand, total 
electricity generation will increase by 67.1% over the projected period, from 16.4 terawatt-
hours (TWh) in 2005 to 27.4 TWh in 2030. The Kyrgyz Republic is endowed with abundant 
water resources. While most of its demand for fossil fuels will be met by imports, hydro is 
expected to dominate power generation by 2030 with a share of 81.3%. 

Meanwhile, gas-fired power generation is projected to increase from a 9.5% share in 2005 to 
15.7% in 2030, producing 4.3 TWh by the end of the project period. In contrast, the share of 
coal-fired power generation is expected to decline from 3.6% in 2005 to 3.0% in 2030, although 
its production is expected to grow from 0.6 TWh to 0.8 TWh (Figure 6.6.4). 

In terms of growth, hydropower generation is expected to grow at an average annual rate 
of 1.8% over the projected period, followed by natural gas-fired (4.1%) and coal-fired (1.3%) 
power generation. 

Figure 6.6.4:  Incremental Energy Demand Growth—
Kyrgyz Republic (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.6.5:  Power Generation Mix—Kyrgyz Republic

Source: APERC analysis (2009).
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Energy Policy Issues and Implications

Development of Hydroelectric Generation and Power Supply

Because most of the Kyrgyz Republic’s power generation and transmission facilities were built 
during the Soviet era, aging infrastructure is largely to blame for unreliable and insufficient 
electricity production and supply. Meanwhile, the country has the third-largest amount of 
hydroelectric resources in the Commonwealth of Independent States region, surpassed only 
by Russia and Tajikistan. The potential of its mountain water resources is estimated to be 142 
billion kWh a year, but less than 10% of this is utilized.63 Therefore, key energy policy issues for 
the Kyrgyz Republic are the development of hydroelectric power generation and the expansion 
and upgrade of the electricity grid to strengthen the power supply network 

In terms of hydroelectric power generation development, the government is actively pur-
suing the Kambarata I and II hydroelectric projects. These two power facilities are designed 
to be a storage type of 1,900 megawatts (MW) and a run-of-the-river type of 360 MW. They 
are expected to be commissioned around 2010–2012 and cost more than $2.2 billion.64 On 
the other hand, because the Kyrgyz Republic currently depends on its neighbor countries for 
electricity import in winter, it is also important to strengthen fossil fuel-fired thermal power 
generation to improve its supply stability.

With its abundant water resources, the Kyrgyz Republic is expected to rely on hydroelectric 
energy over the outlook period. At the same time, because its natural resources also include 
coal, oil, and natural gas, policies for further exploration and development of its fossil fuel 
resources would rationalize a more diversified energy mix and reduce dependence on energy 
import, therefore improving the country’s energy security. 

However, lack of capital and technology are major constraints for the Kyrgyz Republic’s energy 
development. Support from its neighbor countries (such as the People's Republic of China, 
Kazakhstan, Russia, and Uzbekistan), developed countries, and international organizations and 
institutions would be of great value to develop the Kyrgyz Republic’s energy resources and 
increase prosperity in the subregion as a whole. 
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6.7  Pakistan, Islamic Republic of

Primary energy demand is expected to record average growth of 3.3% per year over 
the outlook period, on par with the 3.8% growth observed between 1990 and 2005. In 
absolute terms, total primary energy demand is expected to more than double from 
76.2 million tons of oil equivalent (MTOE) in 2005 to 173.4 MTOE in 2030.

Faced with the decline in domestic natural gas production—the country’s main energy 
source—how to secure energy supply to meet the continued growth poses challenges 
to the country. Energy source diversification is necessary through utilizing domestically 
available hydropower generation and vast coal reserves.

•

•

Recent Energy Trends and Energy Policy 

Pakistan’s total primary energy demand increased from 43.4 MTOE in 1990 to 79.3 MTOE in 
2006, growing at an average annual rate of 3.8%. By energy type, nuclear energy increased 
the fastest, at 13.7% per year from 1990 to 2006. Natural gas increased at the second high-
est rate (5.9%) between 1990 and 2006. In fact, natural gas increased at a faster rate in recent 
years—7.1% per year from 2000 to 2006—compared with a 5.2% annual rate between 1990 
and 2000. The growth rate of coal from 1990 to 2006 was 4.6% per year. However, coal supply 
actually declined by 0.4% per year from 1990 to 2000, then increased sharply to 13.3% per year 
between 2000 and 2006 to meet increased demand in the industry sector. 

Between 1990 and 2000, hydro increased at a slow rate of 0.2% per year, then increased dra-
matically to an annual growth rate of 10.9% from 2000 to 2006. 

Pakistan’s proven natural gas reserves have been estimated at 31.3 trillion cubic feet while its 
proven oil reserves are at 0.34 billion barrels.65 It also has 1,982 million tons of recoverable coal 
reserves as of the end of 2005.66 Pakistan is a net energy importer, with about two-thirds of its 
oil demand and one-third of its coal demand in 2006 met by imports. Its natural gas demand 
is met by domestic production.

Energy Demand Drivers 

Pakistan’s gross domestic product (GDP) is projected to increase robustly at an average annual 
rate of 4.2% from 2005 to 2030. Near-term growth is expected to be faster, at 4.7% per year 
from 2005 to 2015, slowing to 3.9% from 2015 to 2030. With this growth, the country’s GDP will 
nearly triple, from $94.4 billion in 2005 to $265.4 billion in 2030. 

65 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
66 World Energy Council. 2007. 2007 Survey of Energy Resources. London.



Energy Outlook of DMCs in Central and West Asia  107

Population is projected to increase at an annual rate of 1.7%, from 158 million in 2005 to 
240 million in 2030. Nearly 50% of the total population will live in urban areas by 2030 compared 
with 35% in 2005 (Figure 6.7.1).

Final Energy Demand

Final energy demand is projected to grow at 3.0% per year on average over the projection 
period. In terms of final energy demand, by 2030 the other sectors —which include residential, 
commercial, and agriculture— will represent the largest share at 41.8%, followed by industry 
at 32.6%, transport at 19.1%, and non-energy at 6.4% (Figure 6.7.2). 

Industry Sector

The industry sector's energy demand is projected to grow at an average annual rate of 3.9 
% between 2005 and 2030, a much slower pace compared with 5.1% registered between 
1990 and 2005. In 2006, the industrial sector accounted for 27% of GDP, with cotton textile 
production, sugar, and apparel manufacturing being the largest industries. The govern-
ment aims to diversify the country’s industrial base and bolster export industries, and work is 
underway to privatize large-scale parastatal units.

Electricity is expected to grow the most rapidly, 4.7% per year throughout the projection period; 
slightly faster than the 4.4% registered from 1990 to 2005. The double-digit growth in large-
scale manufacturing in 2004–2005 has brought forth an increase in demand for electricity in 
some industrial sectors. This trend is expected to continue following the government’s policies 
of boosting the industry sector in the upcoming years.

Coal will remain one of the most important fuels for the industrial sector, particularly given 
the government’s strategic direction of promoting the use of indigenous coal in the industrial 
sector as outlined in its Medium Term Development Framework, 2005–2010 (MTDF) (Planning 
Commission, 2005). The cement manufacturing industry as well as textile boilers and the 
sugar industry are potential candidates for shifting from furnace oil and gas to coal because 
of high oil prices in the international market and the availability of coal as a cheaper source of 
indigenous energy. 

Figure 6.7.1:  GDP and Population—Pakistan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.7.2:  Final Energy Demand—Pakistan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Transport Sector

Based on a projected growth of 3.9% per year over the outlook period, energy demand in the 
transport sector is projected to account for 19.1% of total final energy demand in 2030, up 
from 15.5% in 2005. 

The transport sector is the largest consumer of oil products, accounting for more than 70% 
of total oil product deliveries to end users. This share was 60% in 1990 and is projected to 
reach 73% in 2030. Transport’s dependence on oil is moderated by the market penetration of 
compressed natural gas (CNG) in road transport. As of 2008, Pakistan is the largest user of CNG 
in Asia, and third-largest in the world after Argentina and Brazil. By the end of 2007, the CNG 
sector had attracted over PRs70 billion in investment as a result of liberal and encouraging 
policies of the government.67 With this, future demand for natural gas is expected to grow 
marginally at 5.4% per year throughout the projection period. The share of natural gas demand 
of this sector is projected to reach 13% in 2030, up from 8.7% in 2005. 

Demand for gasoline is projected to grow the fastest among all oil products in the transport 
sector at 4.9% per year throughout the projection period. Its share is expected to reach 16% in 
2030, up from 13% in 2005. Diesel demand will continue to grow during the outlook period, but 
at a relatively moderate average pace of 3.6% per year. Its share, however, will drop gradually, 
from 68.6% in 2005 to 63.5% in 2030. Aside from natural gas, the reduction in diesel demand 
will also be replaced by gasoline, following the expected increase in motorization. 

Other Sectors

The other sectors’ energy demand is projected to grow at a rate of 2.1% through 2030. This 
moderate growth results from the replacement of biomass by commercial energy sources. 
Biomass currently accounts for more than 70% of energy demand in this sector. Supported by 
the progress in urbanization and infrastructure development, biomass use in this sector will 
increasingly be replaced by commercial energy, and by 2030 biomass will account for only 
8.4% of the other sectors energy demand. 

In terms of commercial sources, natural gas is the predominant energy source for this sector, 
accounting for 13.4% of its total demand in 2005. Demand for gas, either for space heating or 
for other heat uses, such as cooking, is projected to grow at 4.4% per year over the outlook 
period, with its share reaching 23.2% in 2030.

Electricity ranked second in the energy demand from this sector at 12.4% in 2005. Driven by 
proliferation of new electricity uses in households and the penetration of electricity for heat 
and appliances, electricity demand by the other sectors is projected to increase 4.8% per year 
from 2005 to 2030. 

Non-Energy Sector

Non-energy use, mainly for feedstock in the petrochemical industry, accounted for 5.5% of 
total final energy demand in 2005. Over the projection period, non-energy use is expected 

67 Presently, more than 160,000 vehicles have been converted, with 1,900 operational CNG refuelling stations 

throughout the country. The government plans to convert another 650,000 vehicles to CNG and establish about 

700 CNG stations over the country under its MTDF.
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to grow at 3.7% per year, with its share stabilizing in the range of 5%–7% of total final energy 
demand.

Primary Energy Demand

The primary energy demand is expected to record constant growth of 3.3% over the outlook 
period, nearly on par with the 3.8% growth rate observed between 1990 and 2005. In absolute 
terms, total primary energy demand is expected to more than double from 76.2 MTOE in 2005 
to 173.4 MTOE in 2030 (Figure 6.7.3). 

Natural gas was the fastest growing fuel among the fossil fuels used in Pakistan, increasing 
6.3% per year between 1990 and 2005. All sectors, with the exception of transport, are adopting 
natural gas to replace coal and oil, owing to its cleanliness and ease of use. The power generation 
sector experienced the most rapid penetration of gas through the combined cycle technology, 
which was a perfect choice under the market conditions prevailing over the past few years. 
Over the outlook period, natural gas will continue to be the preferred choice by end users; 
however, slower annual growth of 4.2% is expected by 2030. Domestic natural gas production 
has reached its peak level and will not be able to meet the expected rise in demand; therefore, 
efforts to diversify energy sources for power generation toward hydro, coal, and nuclear will 
result in the overall slower growth rate of natural gas over the outlook period. 

Primary energy demand for oil, driven by increasing demand for transport purposes, went up 
by 2.8% per year between 1990 and 2005. The increasing activity in this sector combined with 
the expansion of oil-fired electricity is projected to drive a further increase in oil demand, at a 
marginally faster rate of 3.7% per year from 2005 to 2030. Oil will remain an important source 
of energy, maintaining a share about 23% beyond 2005 up to 2030.

Primary energy demand for solid fuels is projected to stabilize between 2005 and 2030. Industry 
will account for almost all of total demand for solid fuels. Over the outlook period, demand 
for solid fuels is projected to increase by 5.8% per year, with its share of total primary energy 
demand stabilizing at 9.3% in 2030.

Figure 6.7.3:  Primary Energy Demand—Pakistan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Nuclear energy registered the fastest growth rate between 1990 and 2005 at 15.3%. With 
new nuclear-based electricity generation capacity coming onstream in 2011 and the Pakistan 
government’s plan to boost the use of nuclear energy in the long term, nuclear energy is 
projected to grow at an average of 7.0% per year throughout the outlook period. Its contribution 
to total primary energy demand is expected to reach 2.0% in 2030, up from 0.8% in 2005.

Energy from hydropower is projected to increase slowly, at a rate of 4.7% per year over the 
projection period. Demand for biomass is expected to increase slightly at 1.0%, reflecting its 
gradual replacement by commercial energy sources.

Electricity

Between 1990 and 2005, Pakistan’s electricity demand 
increased by 5.9% owing to the increased demand 
from the residential and industry sectors. Demand for 
electricity is expected to continue growing throughout 
the outlook period at 4.7% per year, faster than the 
growth rate of total final energy demand. Electricity 
will represent 13.8% of total final energy demand in 
2030, compared with 9.2% in 2005. 

To meet the continued demand growth, total electricity 
generation will more than triple from 93.8 terawatt-
hours (TWh) in 2005 to 302.5 TWh in 2030, with an 
average annual increase of 4.8%. 

Natural gas is expected to remain the dominant fuel in power generation, growing at an 
annual rate of 4.5% through 2030. Despite the steady growth of natural gas-fired generation, 
its share of the total power generation mix is expected to decline from 44.0% in 2005 to 40.7% 
in 2030 (Figure 6.7.5). 

Coal-fired generation is projected to increase robustly from 0.1 TWh in 2005 to 21.3 TWh 
in 2030. The large coal reserves in the Tharparkar (Thar) Desert in Sindh Province could spur 
growth in the power sector’s use of coal. By 2030, total installed capacity of coal-fired generation 
will reach 2,450 megawatts (MW), compared with 150 MW in 2005. 

As a result of the government’s plan to drastically increase the use of nuclear energy in the 
country, nuclear electricity is projected to increase rapidly at 7.0% per year from 2005 to 2030. 
The contribution of nuclear electricity to total electricity generated is expected to increase 
from 2.6% in 2005 to 4.4% in 2030 as a result of an overall increase in the installed capacity, 
from 0.4 gigawatts (GW) in 2005 to 1.9 GW in 2030. 68

The share of hydropower will slightly decrease from 32.9% in 2005 to 32.3% in 2030. Water 
Resources and Power Development Authority has formulated a plan to develop more than 40 
hydropower plants of various sizes by 2025. Out of the total proposed projects, 14,014 MW of 
hydropower is projected to be installed by 2030, with Pakistan’s total hydro capacity expected 
to reach 20,513 MW by 2030. 

68 Pakistan’s present annual nuclear power production capability is 425 MW, generated from its two nuclear power 

plants, the Karachi Nuclear Power Plant (KANUPP) and Chasma Nuclear Power Plant I (CHASNNUP I) (Braun, 2008; 

Boureston et al., 2008). KANUPP is expected to be retired in 2019. 

Source: APERC analysis (2009).

Figure 6.7.5:  Power Generation Mix—Pakistan
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Energy Policy Issues and Implications

Enhancement of energy security will form the essential element of Pakistan’s economic devel-
opment. While the country may continue to rely on natural gas to fuel its economic activities 
and to increase living standards, much of the increased demand for natural gas will need to 
be met by imports. Pakistan’s natural gas production is projected to level off by 2011, meaning 
that more than 70% of domestic demand for natural gas would have to be met by imports  
by 2030. 

In view of the declining domestic natural gas production and expected gap between demand 
and supply of natural gas, critical elements for energy security enhancement are (i) diversifying 
energy sources for power generation, particularly through the use of domestic resources and 
(ii) securing natural gas supply sources from outside of the country. 

Energy diversification may include development of hydropower, coal resources, and nuclear 
power generation. Involvement of international project developers—for feasibility studies, 
engineering design, financing, and knowledge transfer—is an important element in moving 
those planned projects forward. Coherent long-term energy policy may need to be estab-
lished to guarantee the country’s future direction of energy choice and encourage the further 
involvement of international entities. 

Regarding imports of natural gas, several options are under consideration, including pipeline 
gas supply from Iran and Turkmenistan and liquefied natural gas from Qatar and Australia. 
Political and financial constraints may pose difficult challenges for the realization of those proj-
ects. To overcome those difficulties, it is essential for Pakistan to form partnerships with neigh-
boring countries—natural gas suppliers, transit countries, and consumers—to create mutually 
beneficial outcomes. 
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6.8  Tajikistan

Primary energy demand is projected to increase from 3.4 million tons of equivalent 
(MTOE) in 2005 to 4.6 MTOE in 2030, growing at an annual rate of 1.2%. Despite the 
projected growth, per capita energy demand will decline from 0.52 tons of oil equivalent 
(TOE) in 2005 to 0.48 TOE in 2030.

By energy type, oil will account for the biggest share of primary energy demand at 46.1% 
in 2030, followed by hydro at 40.5% and natural gas at 12.3%. 

•

•

Recent Energy Trends and Energy Policy 

Parallel with the economic recovery in 2000, the primary energy demand of Tajikistan increased 
at an annual rate of 4.2% through 2006. Despite overall growth in energy demand, the trend 
varies by source. For example, demand for petroleum products increased at a robust annual 
rate of 10.6% to meet the increased demand for passenger transport. With this growth, oil 
accounted for the biggest share of primary energy demand in 2006 at 44.7%. In contrast, 
hydro—which had the largest share in 2000—grew relatively slowly at an annual rate of 2.9% 
from 2000 to 2006, and its share reached the second highest one at 39.1% in 2006.

Although primary energy demand registered positive growth from 2000 to 2006, the per 
capita energy demand of 0.55 TOE in 2006 represented one of the lowest levels in Central 
and West Asia. This is caused by a relatively low per capita gross domestic product (GDP)  
(around $250 per person) and inadequate energy supply infrastructure. 

Tajikistan has limited fossil energy reserves. It holds 0.2 trillion cubic feet of natural gas reserves 
and 10 million barrels of oil reserves.69 Tajikistan is the smallest oil reserve holder in Central Asia. 
Therefore, almost all of its needs for fossil fuels are met by imports. 

In contrast, the country’s hydro resources are among the largest in the world and are evenly 
located throughout the territory.70 Using its hydro reserves, Tajikistan exports electricity to 
neighboring countries such as Russia and Uzbekistan during the summer. However, Tajikistan 
imports electricity from Uzbekistan and Russia in the winter. As a result, Tajikistan has been a net 
importer of electricity since 1995. Securing financial sources to develop Tajikistan’s unexploited 
hydro potential is critical for enhancing the country’s energy supply security. 

Energy Demand Drivers 

Tajikistan’s GDP is projected to increase at an annual rate of 3.8% over the outlook period. This 
is much slower than the recent robust growth of 8.4% per year between 2000 and 2005. In 
addition, the projected economic growth rate is the slowest among the countries of Central 

69 World Energy Council. 2007. 2007 Survey of Energy Resources. London. 
70 Research Laboratory for Natural Protection of Tajikistan. 2002. Only 5% of the country’s hydro potential is being 

exploited currently. 
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and West Asia. The recent growth was led largely by the remittances from Russia; however, the 
contribution from those remittances will be reduced over the outlook period, and Tajikistan 
will be sustained by exports of cotton and aluminium.

Tajikistan’s population is projected to increase 1.5% per year over the outlook period. At this 
rate of growth the population will reach 9.4 million in 2030, compared with 6.6 million in 2005 
(Figure 6.8.1). 

About 26% of the total population currently lives in urban areas, and with the projected 
economic development, it is estimated that 34% of the total population will live in urban areas 
by 2030 (Figure 6.8.2). 

Final Energy Demand

Final energy demand is projected to increase at an annual rate of 1.6% between 2005 and 2030, 
producing a final energy demand of 4.6 MTOE in 2030, which is still lower than the 1990 level 
of 4.9 MTOE. The projected 1.6% growth in final energy demand during the outlook period is 
also slower than the 4.5% experienced from 2000 to 2005. These figures assume a GDP growth 
rate of 3.8% (Figure 6.8.2). 

Industry Sector

Industry energy demand is projected to increase at 3.3% annually through 2030—the fastest 
growth rate of any sector. Despite the growth, industry will continue to hold the lowest share 
of final energy demand, with 27.6% expected in 2030. The aluminum industry is the sector’s 
biggest energy consumer, representing more than 90% of industry’s total energy demand in 
2005, a trend that projected to continue through 2030.

By energy type, electricity is the most important input for the industry sector and is projected 
to continue dominating the industry sector’s energy demand during the outlook period. 

Figure 6.8.1:  GDP and Population—Tajikistan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.8.2:  Final Energy Demand—Tajikistan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Transport Sector

Transport energy demand is projected to increase slowly, from 1.2 MTOE in 2005 to 1.8 MTOE 
in 2030 with an annual growth rate of 1.8%. This is primarily due to the slow growth in urban 
population and sustained low income level ($410 in 2030). Petroleum products will continue 
to represent the bulk of total transport energy demand, accounting for 99% by 2030. 

Other Sectors

Energy demand in other sectors is projected to increase from 1.3 MTOE in 2005 to 1.5 MTOE in 
2030, growing at 0.4% per year, the slowest rate of any sector. As with transport, the relatively 
small urban population (around 30% of the total) and the projected low income level are the 
major contributing factors in this sector’s sluggish growth. 

By energy type, electricity will account for the largest share at 48.7% in 2030. However, this 
sector’s demand for electricity will increase only 0.2% per year through 2030, a result of 
the expected rise in tariff that may impede growth. The share of natural gas will represent  
the second-largest level, 23% by 2030. Again, despite maintaining a relatively large share, the 
projected growth of natural gas may register a slow rate at 0.9% per year. 

Primary Energy Demand

Tajikistan’s primary energy demand is projected to increase from 3.4 MTOE in 2005 to 4.6 MTOE 
in 2030, growing at an annual rate of 1.2%. Reflecting the growth of primary energy demand, 
per capita energy demand will decline from 0.52 MTOE in 2005 to 0.48 MTOE in 2030, reflecting 
a yearly increase of only 0.3% (Figure 6.5.3). 

By energy type, oil will account for the biggest share of primary energy demand at 46.1% in 
2030, followed by hydro at 40.5% and natural gas at 12.3%. 

Figure 6.8.3:  Primary Energy Demand—Tajikistan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Oil will represent the largest incremental growth 
of fossil fuels at 0.7 MTOE between 2005 and 2030, 
followed by natural gas at 0.1 MTOE. This will be led 
by increased demand from the transport sector, while 
the growth in natural gas demand will be led by the 
“others” sector. 

Electricity

Tajikistan’s electricity demand is projected to increase 
at an annual rate of 1.9%. Industry will have the larg-
est share of total electricity demand at 63.5% in 2030, 
followed by the other sectors at 36.4% in the same 
year. 

Electricity generation will increase from 17.1 TWh in 2005 to 22.1 TWh in 2030, with an annual 
growth rate of 1.0%. The power generation mix will be dominated by hydro, which will account 
for 97.7% of total generation in 2030.

Tajikistan has a vast hydro resource potential of about 40,000 MW, of which only 10% is 
currently used. As a result, hydro is projected to maintain the largest share of the total power 
generation mix (Figure 6.8.5). 

Energy Policy Issues and Implications

Tajikistan’s extensive hydro resources can be e� ectively tapped for the country’s economic 
development. Despite the potential gains from the export of electricity using hydroelectric 
power, the progress in implementation is somewhat slow. Forming strategic partnerships with 
neighboring countries and establishing a long-term energy policy are essential, and may be 
facilitated by � nancial assistance from development banks. 
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Figure 6.8.5: Power Generation Mix—Tajikistan

Source: APERC analysis (2009).
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6.9  Turkmenistan

Primary energy demand is projected to increase from 16.5 million tons of oil equivalent 
(MTOE) in 2005 to 24.4 MTOE in 2030 at an annual rate of 1.6%. The country’s gross 
domestic product (GDP) will be led by increased natural gas exports, while the non-oil 
sector may develop relatively slow. This in turn will result in overall moderate growth in 
primary energy demand compared with the projected growth rate of GDP at 6.9% per 
year through 2030. 

Final energy demand is projected to increase at 2.2% per year through 2030. The other 
sectors will account for the bulk of the total final energy demand at 87.0%, followed by 
transport at 10.6% and industry at 2.3%.

•

•

Recent Energy Trends and Energy Policy 

Turkmenistan’s energy demand growth has been decoupling from that of GDP. GDP registered 
a double-digit annual growth rate from 2000 to 2006 at 15.4%. During the same time, the 
country’s energy demand increased at a slower rate of 2.9% per year, from 14.5 (MTOE) in 2000 
to 17.3 MTOE in 2006. 

The decoupling of energy demand growth from that of GDP results from a number of factors. 
The country’s substantial growth in GDP was assisted by increased natural gas production and 
sustained high international energy prices, while the country’s non-energy industry accounts 
for only a small portion of total GDP. This segment’s growth did not correspond with that of 
overall GDP. In addition, Turkmenistan’s household sector already represents a high level of 
energy demand, which is assisted by the government policy to supply free electricity and gas. 

In fact, the per capita energy demand of Turkmenistan reached 3.53 tons of oil equivalent 
(TOE) in 2006, the second highest level in Central and West Asia. These factors translated into 
the slow growth in energy demand in recent years. 

Turkmenistan is endowed with vast energy reserves: natural gas reserve of 94 trillion cubic feet, 
and 0.6 billion barrels of oil.71 In terms of production of natural gas, Turkmenistan ranked 10th 
in the world in 2006, and 4th in the world for export of natural gas.72 

Energy Demand Drivers 

During the outlook period, Turkmenistan’s GDP is projected to increase fivefold, from $6.1 billion 
in 2005 to $32.7 billion in 2030, a growth rate of 6.9% per year. This robust increase will be led 
mainly by natural gas exports and continued steady increases in cotton exports and public 
investment. Turkmenistan’s state control over economic activities is likely to continue in the 

71 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
72 British Petroleum. 2008.



Energy Outlook of DMCs in Central and West Asia  117

future; meanwhile, foreign investment—specific to the free trade zone and the expected grad-
ual opening of the economy—may assist the growth as well. 

The population is projected to increase at an annual rate of 1.0% through 2030. With this 
growth, the total population of Turkmenistan will increase to 6.3 million in 2030 from 4.8  million  
in 2005.

Assisted by the robust growth in economic activities, per capita GDP may quadruple from 
$1,270 in 2005 to $5,220 in 2030 (Figure 6.9.1). 

Final Energy Demand

Final energy demand is expected to increase an average of 2.2% per year through 2030. The 
other sectors may account for the biggest share of total final energy demand at around 87.0% 
in 2030, followed by transport at 10.6% and industry at 2.3% (Figure 6.9.2). 

Industry Sector

Energy demand from industry is projected to increase at an annual rate of 2.2% through 2030. 
In addition to the oil and gas industry, Turkmenistan’s cotton processing, food processing, 
machine building, and metallurgical industries are expected to grow. Although the state 
continues to influence most industrial activities, the free trade zone built on the Caspian coast 
in 2000 may invite foreign investment that can assist the country’s economic diversification 
and development.

Currently, electricity is the only type of energy used in industry. Given the relatively low cost of 
electricity, it will continue to support the industrial activities in the future.73 

73 Electricity price for industry was 0.02 cent/kWh in 2000. Meanwhile, the residential sector enjoys a free supply of 

electricity with a definite threshold.

Figure 6.9.1:  GDP and Population—Turkmenistan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.9.2:  Final Energy Demand—Turkmenistan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Transport Sector

Transport energy demand is projected to increase at an annual rate of 3.3% though 2030, 
the fastest annual growth rate of any sector. With an expected fourfold growth in income, 
transport energy demand will grow accordingly. 

By energy type, gasoline for passenger vehicles will more than double from 0.8 MTOE in 2005 
to 1.8 MTOE in 2030, an annual growth rate of 3.3%. Similarly, electricity for rail transport may 
more than double from 0.016 MTOE in 2005 to 0.032 MTOE in 2030, growing at 2.8% per year. 

The International Energy Agency (IEA) data reports only gasoline and electricity for transport 
energy demand, and information about other types of energy used in this sector is hard to 
obtain. However, it is likely that Turkmenistan’s enhanced transport network—including roads 
(both domestic and international through TRACTA), marine, rail, and air—may spur the growth 
in transport energy demand. The expected increases in trade within the Central Asian region 
may also drive growth in transport energy demand.

Other Sectors

Energy demand in the other sectors is projected to increase at an annual rate of 2.1% over the 
outlook period. Winter heating demand will continue to drive the growth in natural gas, which 
will account for the dominant share (57.5%) of this sector’s energy demand in 2030. Despite 
maintaining the biggest share in this sector, natural gas will register an annual growth rate of 
1.4% through 2030. This moderate growth results from the situation that more than 90% of 
households already have access to gas supply.

Electricity, which currently accounts for a small share at 4.4%, will increase relatively quickly 
at 2.5% per year over the outlook period, driven by the improvement in living standards. 
Electricity is mainly used for lighting, while the future growth will be driven by the installation 
of electric appliances.

Primary Energy Demand

Primary energy demand is projected to increase from 16.5 MTOE in 2005 to 24.4 MTOE in 
2030 at an annual rate of 1.6%, slow compared with the GDP growth of 6.9% through 2030. 
The country’s GDP will be led by increased natural gas exports, while the non-oil sector may 
develop relatively slowly, resulting in overall moderate growth in primary energy demand. 

Per capita energy demand will reach 3.89 TOE in 2030 from 3.42 TOE in 2005, growing at an 
annual rate of 0.5%. Despite the increase, the per capita energy demand in 2030 represents 
only 72.7% of the 1990 level. 

By energy source, oil will register the fastest growth rate of 2.0% per year through 2030. Driven 
by the increase in the transport sector, oil demand will almost double from 4.4 MTOE in 2005 to 
7.2 MTOE in 2030. Natural gas will grow at a moderate annual growth rate of 1.4% through 2030. 
Because of its domestic availability, natural gas will continue to account for the dominant share 
of primary energy demand, representing 70.6% in 2030. The power and other sectors will drive 
the growth in natural gas demand, with the power sector accounting for 42% and other sectors 
accounting for 50% of incremental natural gas demand between 2005 and 2030 (Figure 6.9.3). 
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Electricity

Electricity generation will increase from 12.8 TWh in 2005 to 20.6 TWh in 2030. Natural gas will 
account for 100% of electricity generation from 2005 to 2030 (Figure 6.9.5). Turkmenistan has 
only one small hydropower unit, and no additional hydro units are assumed to be installed 
by 2030. Similar to the other Central and West Asian countries, the existing power generation 
units were developed during the Soviet era, and their thermal efficiencies are low, currently 
at 22.3%. With repowering and replacement, the average thermal efficiency may increase to 
25.1% by 2030. 

Energy Policy Issues  
and Implications

Turkmenistan will serve as an important natural gas 
supplier to Central Asia and East Asia during the out-
look period. Earnings from such energy exports may 
need to be effectively used to strengthen the coun-
try’s economic foundation. For example, construction 
of efficient power generation systems using advanced 
technologies may help meet the country’s long-term 
electricity needs in an efficient manner. In this regard, 
long-term energy planning and policy making is  
necessary for the country’s sustainable economic 
development. 

Figure 6.9.3:  Primary Energy Demand—Turkmenistan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.9.4:  Incremental Energy Demand Growth—
Turkmenistan (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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6.10  Uzbekistan

Uzbekistan’s primary energy demand is expected to grow annually at 1.8%, from 47.0 
million tons of equivalent (MTOE) in 2005 to 72.6 MTOE in 2030. It is driven primarily by 
the high demand for natural gas in the industry sector and the other sectors.

Coal is expected to increase its share of the power generation mix through 2030, while 
natural gas is likely to reduce its share, although it will continue to be the dominant fuel 
for power generation. 

Creating a sound investment climate is critical for encouraging private investment in 
the energy sector and modernizing obsolete facilities and equipment. 

•

•

•

Recent Energy Trends and Energy Policy 

Uzbekistan’s primary energy demand barely changed between 1990 and 2006, increasing from 
46.4 MTOE in 1990 to 48.5 MTOE in 2006. Demand fluctuated during the period, reaching a 
peak of 52.9 MTOE in 2002. Economic activity in Uzbekistan was not as severely damaged as 
the most of Commonwealth of Independent States countries after its independence from the 
former Soviet Union. The country took a gradual approach to economic and social reform, 
which successfully maintained the final energy demand at a steady level. 74 

Uzbekistan is rich in natural resources. Being a major world producer of minerals such as gold 
and uranium, the country also possesses 3,000 million tons of recoverable coal reserves, 65  tril-
lion cubic feet of proven natural gas reserves, and 0.59 billion barrels of proven oil reserves. 
Energy independence was achieved in 1995 by making increased petroleum and natural gas 
output one of the country’s major strategic goals in its initial years of independence. In con-
trast, coal production declined in spite of substantial coal reserves due to economic ineffi-
ciency and lack of investment.75 

The energy sector has substantial export potential and is regarded as the foundation for the 
country’s economic development. As part of its energy policy, the Uzbekistan government 
continuously seeks ways to augment its petroleum and natural gas output, to increase natu-
ral gas exports, and to draw direct foreign investment to the energy sector. Uzbekistan has 
increased its natural gas production and succeeded in expanding its contribution to total 
exports. Natural gas export in 2006 accounted for 10.2 MTOE, or 20.2% of production, and is 3.5 
times larger than the 1990 level.76 The Uzbekistan government opts for a production sharing 
agreement (PSA) to expand its natural gas production because the country lagged behind in 

74 World Bank. 2009. Uzbekistan—Country Brief 2009. Available: www.worldbank.org.uz/WBSITE/EXTERNAL/ 

COUNTRIES/ECAEXT/UZBEKISTANEXTN/0,,menuPK:294197~pagePK:141132~piPK:141107~theSitePK:294188,00 

.html After gaining independence from the former Soviet Union, the Uzbekistan government adopted the use of 

state controls, planning, and direct interventions in economic activity, restricted foreign exchange and trade, and 

made a large public investment.
75 United Nations Development Programme (UNDP). 2007a. Options for Continuing Energy Reforms in Uzbekistan. 

Policy Brief. No. 1(8), 2007. Available: www.undp.uz
76 International Energy Agency. 2008. Energy Balances of Non- OECD Countries. Paris. 
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advanced technology for exploration.77 For example, a joint work with Russia’s LUKoil and Gaz-
prom has been conducted under a PSA.78 

In Uzbekistan, the energy sector is significantly influenced by the national government, which 
owns enterprises in all the energy sectors.79 This situation has hindered effective development 
of the energy sector. For example, because energy prices are regulated by the government, 
they are artificially lower than the level required to recover costs, making it difficult to draw 
investors’ interest. Lack of investment means that one of the energy sector’s major problems--
obsolete infrastructure systems left from the former Soviet Union era—cannot be fixed. 

Energy Demand Drivers 

In Uzbekistan, gross domestic product (GDP) is pro-
jected to grow annually at 4.9% on average between 
2005 and 2030. During the near term (2005–2015) GDP 
growth is projected to grow at 6.2% per year, slowing to 
4.0% in the longer term (2015–2030). The service sec-
tor’s share of GDP will gradually increase from 49.0% in 
2005 to 53.4% in 2030, with the fastest annual growth 
rate of 5.2% per year. In addition to a developing finan-
cial market, receipts from gas transit are expected to 
bolster the service sector’s growth. 

In contrast, shares of total GDP will be likely to decrease 
for industry (from 23.0% in 2005 to 22.3% in 2030) and 
agriculture (28.0% to 24.3%). These sectors play a criti-
cal role in producing export commodities such as cot-
ton, gold, energy products, ferrous and nonferrous 

metals, and automobiles.80 In 2008, half of all export revenue stemmed from energy, cotton, 
and metals.81 Uzbekistan aims to increase value-added industry such as production of fuel, 
machinery, and metals, while gradually reducing its dependence on agriculture. Industrializa-
tion in Uzbekistan will be influenced by the degree to which the country can create favorable 
conditions for investment.

Uzbekistan’s population will moderately increase from 26.6 million in 2005 to 35.2 million in 
2030 with an average annual growth rate of 1.1%. The ratio of people living in urban areas is 
currently 36.7% and projected to increase to 46.1% in 2030 (Figure 6.10.1). 

77 UNDP. 2007a. Options for Continuing Energy Reforms in Uzbekistan. Policy Brief. No. 1(8), 2007. Available: www.undp.uz 
78 Footnote 77.
79 Footnote 77. The state-owned company Uzbekneftegaz is in charge of exploration, production, refining/processing, 

and distribution of petroleum and natural gas. Similarly, Uzbekenergo State Joint-Stock Company is responsible for 

the power industry, putting Uzbekugol (coal) and Uzelektroset (transmission) under its umbrella.
80 Central Intelligence Agency. 2009. The World Factbook - Uzbekistan. Available: www.cia.gov/library/publications/

the-world-factbook/geos/UZ.html 
 Uzbekistan is ranked 2nd as cotton exporter and 5th as producer.
81 Asian Development Bank. 2009. Asian Development Outlook 2009: Uzbekistan. Manila.

Figure 6.10.1:  GDP and Population—Uzbekistan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).

Real GDP

Population

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

1990 2000 2010 2020 2030

Re
al

G
D

P
-2

00
0

$
b

ill
io

n

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

P
o

p
u

la
ti

o
n

-m
ill

io
n



Energy Outlook of DMCs in Central and West Asia  123

Final Energy Demand

Final energy demand is projected to grow annually at 
1.9% on average, from 35.4 MTOE in 2005 to 56.2 MTOE 
in 2030. After declining from 2000 to 2005, the final 
energy demand is likely to rebound with a faster annual 
growth rate of 2.4% in the near term (2005–2015) and 
a slower pace of 1.5% in the longer term (2015–2030). 
The other sectors is likely to maintain the largest share 
at 53.8% in 2030, followed by industry at 32.7% and 
transport at 9.3% (Figure 6.10.2).

Industry Sector

Energy demand from industry is expected to increase 
from 7.6 MTOE in 2005 to 18.4 MTOE in 2030. Although 

its projected growth rate of 3.6% per year is the fastest among all the sectors, this is still much 
slower than the 9.8% annual growth exhibited between 1990 and 2005. A policy shift from 
reliance on agriculture to the development of industries such as energy products, ferrous and  
nonferrous metals, and automobiles is supposed to drive energy demand upward in the out-
look period. 

Natural gas, primarily used for boilers and furnaces, is projected to remain a dominant fuel, with 
average annual growth of 4.1% and an expanded share of the sector’s total, reaching 89.4% 
in 2030 from 79.1% in 2005. Natural gas will account for 96.7% of industry’s total incremental 
demand. Electricity is likely to grow annually at 1.1% while its share dwindles from 17.0% in 
2005 to 9.2% in 2030. Electricity and natural gas will be generally used across the sector which 
includes fuel resources production. In contrast, slight negative growth is projected for coal and 
petroleum products. 

Transport Sector

Energy demand from the transport sector will moderately increase from 3.4 MTOE in 2005 to 
5.2 MTOE in 2030, with a growth rate of 1.7% per year. The share of each fuel will not change 
over the outlook period: petroleum products will account for about 57%–58%, followed by 
natural gas at 39%–41%, and electricity at 2%–3%. 

Petroleum products are expected to grow slowly at 1.6% per year between 2005 and 2030. An 
increase in freight shipments will be shared between trucks and railways, and opportunities 
for vehicle ownership is likely to remain limited to a relatively small high-income population. 
These factors all contribute to the slow projected growth of petroleum products.82 

Uzbekistan’s distinctive feature in the transport sector is a relatively large share of natural gas 
use, reflecting its transport of natural gas through pipelines. In Uzbekistan, the total length of 

82 Japan Association for Trade with Russia & NIS. 2007. Transport Infrastructure Development and Demand in Central 

Asia. Tokyo: Japan Association for Trade with Russia & NIS. (In Japanese). In 2005, the road segment represented the 

highest share at 59.5% of total person-km. By contrast, the pipeline transport represented the highest share in total 

ton-km in 2005 at 53.5% supported by the country’s extensive pipeline network and substantial production. This 

was followed by rail transport at 26.2%, and road transport at 20.4% in the same year. 

Figure 6.10.2:  Final Energy Demand—Uzbekistan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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natural gas pipelines amounts to 12,260 kilometers. They are connected to neighboring coun-
tries such as Kazakhstan, the Kyrgyz Republic, Tajikistan, Russia, and Ukraine.83 The natural gas 
pipeline system is operated by about 250 units of compressor stations, using electric and gas 
turbines.84 

Other Sectors

The growth in energy demand from other sectors will average 1.2% per year between 2005 and 
2030. Natural gas, used for heating and cooking, is likely to dominate this sector’s energy use 
through 2030, with its share of the total increasing from 74.5% in 2005 to 79.0% in 2030. This 
is because gasification was extensively pursued in Uzbekistan in the 1990s; 81% of the total 
population has access to natural gas with 95% of urban residents and 74% in rural areas.85 

In spite of 100% electrification, electricity’s share of energy demand of the other sectors was 
relatively small in 2005 at 8.9% and is likely to remain flat until 2030, while electricity demand 
in this sector will likely grow at 1.2% annually on average. This modest growth is due to the 
extensive gasification and an increased tariff as a result of price reform. 

Demand for heat, used for hot water and space heating, is unlikely to change over the outlook 
period, seeing a gradual decline in its share from 11.6% in 2005 to 8.5% in 2030. Although the 
heating system is well developed in the major cities, it is inefficient due to obsolete facilities 
that need modernization to improve their efficiency. 

Non-Energy

Energy demand from the non-energy sector is projected to marginally increase with an aver-
age annual growth rate of 0.4% over the outlook period. Natural gas is likely to maintain the 
largest share through 2030, reaching 74.7% in 2030. This reflects the use of natural gas as feed-
stock for petrochemical manufacturing plants to produce propylene and polyethylene.86 

Primary Energy Demand

Uzbekistan’s primary energy demand is projected to increase from 47.0 MTOE in 2005 to 
72.6  MTOE in 2030, growing at 1.8% per year. Similarly, the growth rate of primary energy 
demand per capita will be moderate at 0.6%, a slight increase from 1.77 TOE in 2005 to 2.06 
TOE in 2030 (Figure 6.10.3). 

Natural gas is likely to remain a dominant fuel through 2030, with a share of approximately 
86.0% and growth of 1.8% per year. Natural gas is projected to account for 88.5% of incre-

83 Japan External Trade Organization (JETRO). 2006. Feasibility Study on Modernization Plan of Angren Power Plant in 

Uzbekistan. Tokyo; JETRO. (In Japanese).
84 UNDP. 2007b. The Outlook for Development of Renewable Energy in Uzbekistan. Tashkent; United Nations Development 

Programme. Available: www.undp.uz
85 UNDP. 2007a. Options for Continuing Energy Reforms in Uzbekistan. Policy Brief. No. 1(8), 2007. Available: www. 

undp.uz
86 Oil and Gas Journal. 2008. Ethylene report. July 28. As of 1 January 2008, Uzbekistan has installed capacity of 140,000 

tons per year for ethylene production.
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mental growth of the total primary energy demand between 2005 and 2030. Although coal is 
expected to have a small share in 2030, 3.4%, it will have the fastest growth rate, 3.6% per year 
from 2005 to 2030. Slight increases will be seen in the growth of oil (0.9% per year) and hydro 
(0.6%), but their shares will gradually decline through 2030. 

Demand for natural gas is likely to increase across all sectors. Industry will account for 53.8% 
of the overall incremental growth in gas demand, as further development in energy produc-
tion, ferrous and non-ferrous products, and automobiles are expected in this sector. The other 
sectors will follow, accounting for 37.9% of the incremental growth. In Uzbekistan, natural 
gas—supported by vast reserves—is more affordable because the price for gas is set relatively 
lower than coal.87 

Coal (brown coal or lignite) is mostly used in the power sector. In fact, the power sector is 
responsible for the total incremental demand growth for coal. This is a consequence of the 
national plan that promotes the use of coal for power generation while reducing use of natural 
gas. 

Electricity

Electricity demand will grow at 1.1% per year through 2030. Its average annual growth rate will 
slowdown from 1.4% in the near term (2005–2015) to 1.0% in the longer term (2015–2030), 
mainly because population growth is expected to be moderate. 

In accordance with the electricity demand, total electricity generation is also likely to show 
moderate growth of 1.0%, increasing from 47.7 terawatt-hours (TWh) in 2005 to 61.2 TWh in 
2030. Over the outlook period, the annual average growth rate of all energy sources used for 
power generation, except coal, will be slow: 0.8% for petroleum products, 0.7% for natural gas, 
and 0.6% for hydro. In contrast, coal will stand out with the fastest growth rate, 4.6% per year 
through 2030, a result of the strategy to increase coal use for power generation. (Figure 6.10.5).

87 UNDP. 2007a. Options for Continuing Energy Reforms in Uzbekistan. Policy Brief. No. 1(8), 2007. Available: www.undp.uz
 The tariff ratio for coal, natural gas, and oil is set at 1.0/0.8/0.7. 

Figure 6.10.3:  Primary Energy Demand—Uzbekistan

MTOE = million tons of oil equivalent, NRE = new and renewable energy. 

Source: APERC analysis (2009).
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Figure 6.10.4:  Incremental Energy Demand Growth—
Uzbekistan (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy. 

Source: APERC analysis (2009).
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Natural gas-fired power is projected to increase from 
32.8 TWh in 2005 to 39.3 TWh in 2030, while its share 
will gradually contract from 68.8% to 64.2%. Although 
natural gas will be the dominant fuel in power gen-
eration through 2030, Uzbekneftegaz plans to reduce 
natural gas use in the power sector in order to allo-
cate more natural gas for export.88 At present, thermal 
efficiency of natural gas-fired power generation is not 
necessarily high—29.2% in 2005. However, improved 
thermal efficacy is expected as five natural gas-fired 
power plants, using combined cycle gas turbine tech-
nology with total installed capacity of 1,346 mega-
watts (MW), are planned to be constructed between 
2011 and 2019.89 

Coal use for power generation is projected to rise sub-
stantially to meet the increase in electricity demand. 

Coal-fired generation will increase from 2.2 TWh in 2005 to 6.9 TWh in 2030. The Uzbekistan 
government plans to expand the share of coal used for power generation from 4.7% in 2005 to 
13% by 2010 and 15% by 2020.90 

Hydropower generation will increase slowly at 0.6 % per year from 2005 to 2030.91 Uzbeken-
ergo plans to construct a new hydropower plant in Pskem with a capacity of 404 MW, which is 
expected to start operations in 2018.92 

Energy Policy Issues

The major shift in energy policy in Uzbekistan is to increase coal for power generation and 
to dedicate more natural gas to export. The government will use natural gas as a means to 
acquire foreign currency for economic development. Increased coal production will have to 
be pursued first after many years of sluggish activity in the coal industry. In 2002, the govern-
ment set a production target of 10 million tons by 2010, nearly three times the 3.3 million tons 
produced in 2006.93 The Uzbekistan government is encouraging modernization and retrofit of 
facilities in the coal industry to achieve both expanded coal production and reduced produc-
tion costs

88 JETRO. 2006. Feasibility Study on Modernization Plan of Angren Power Plant in Uzbekistan. Tokyo; JETRO.  

(In Japanese).
89 In total, installed capacity of 3,100 MW is planned to be added between 2011 and 2019 (Footnote 88). 
90 Japan Electric Power Information Center, Inc. 2007. Study on Power Sector in Central Asia. Tokyo; Japan Electric Power 

Information Center, Inc. (In Japanese) p.3-37.
91 UNDP. 2007b. The Outlook for Development of Renewable Energy in Uzbekistan. Tashkent; United Nations Development 

Programme. Available: www.undp.uz 
 The specific case supported by the government to promote the renewable energy sector is seen in the 

Development of Small Hydropower in Uzbekistan Program, approved by 28 December 1995 by Resolution #476 of 

the Cabinet of Ministers of the Republic of Uzbekistan, on the Development of Small Hydropower in the Republic 

of Uzbekistan.
92 JETRO. 2006. Feasibility Study on Modernization Plan of Angren Power Plant in Uzbekistan. Tokyo; JETRO.  

(In Japanese).
93 Japan Electric Power Information Center, Inc. 2007. Study on Power Sector in Central Asia. Tokyo; Japan Electric Power 

Information Center, Inc. (In Japanese).

Figure 6.10.5:  Power Generation Mix—Uzbekistan

Source: APERC analysis (2009).
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Similarly, modernization of facilities and equipment for oil and natural gas production are nec-
essary to increase their output levels because most of them are also obsolete, inherited from 
the former Soviet Union era. In addition, it is important to renovate the natural gas pipeline 
systems. Uzbekneftegaz plans to modernize the gas pipeline systems, which is expected to 
enable 16 billion cubic meters of natural gas to be exported by 2014.94 

 The Uzbekistan government has paid attention to renewable energy sources for the purpose 
of reducing greenhouse gas emissions and saving natural gas. Given the technology cur-
rently available, solar energy is found to have the most potential for Uzbekistan.95 However, 
renewable energy development has made minimal progress due to the existence of abundant 
energy resources such as natural gas and oil, current low prices for traditional energy, and well 
developed electricity and heat supply systems.96 

Policy Implications

Although the Uzbekistan government has emphasized the development of energy, conditions 
are not necessarily favourable for investors. Since the energy sector is largely controlled by the 
government, foreign companies face restrictions and obstacles to entering the market. How-
ever, it is crucial to encourage the participation of foreign companies for technology develop-
ment, investment in new facilities, and maintenance of existing equipment. 

References

Asian Development Bank. 2009. Asian Development Outlook 2009: Uzbekistan. Available: 
 www.adb.org/Documents/Books/ADO/2009/UZB.pdf

Central Intelligence Agency. 2009. The World Factbook - Uzbekistan. Available: www.cia.gov/
library/publications/the-world-factbook/geos/UZ.html

European Commission. 2008. The Economic Aspects of the Energy Sector in CIS Countries. Economic 
Papers 327. Available: ec.europa.eu/economy_finance/publications/publication12678 
_en.pdf

Japan Association for Trade with Russia & NIS. 2007. Transport Infrastructure Development 
and Demand in Central Asia. Tokyo: Japan Association for Trade with Russia & NIS.  
(In Japanese). 

Japan Electric Power Information Center, Inc. 2007. Study on Power Sector in Central Asia. Tokyo; 
Japan Electric Power Information Center, Inc. (In Japanese).

Japan External Trade Organization. 2006. Feasibility Study on Modernization Plan of Angren Power 
Plant in Uzbekistan. Tokyo; JETRO. (In Japanese).

94 JETRO. 2006. Feasibility Study on Modernization Plan of Angren Power Plant in Uzbekistan. Tokyo; JETRO.  

(In Japanese).
95 UNDP. 2007b. The Outlook for Development of Renewable Energy in Uzbekistan. Tashkent; United Nations Development 

Programme. Available: www.undp.uz
96 Japan Electric Power Information Center, Inc. 2007. Study on Power Sector in Central Asia. Tokyo; Japan Electric Power 

Information Center, Inc. (In Japanese).



128  Energy Outlook for Asia and the Pacific

Oil and Gas Journal. 2008. Ethylene report. July 28.

United Nations Development Programme. 2007a. Options for Continuing Energy Reforms in 
Uzbekistan. Policy Brief. No. 1(8), 2007. Available: www.undp.uz 

———. 2007b. The Outlook for Development of Renewable Energy in Uzbekistan. Tashkent; United 
Nations Development Programme. Available: www.undp.uz

World Bank. 2004. Central Asia Regional Electricity Exports Potential Study. Available: 
siteresources.worldbank.org/INTUZBEKISTAN/Resources/REEPS_Main_Report_Final 
_English.pdf

———. 2006. Transport – Uzbekistan. Updated on March 15, 2006. Available: web.world 
bank.org/WBSITE/EXTERNAL/COUNTRIES/ECAEXT/EXTECAREGTOPTRANSPORT/
0,,contentMDK:20649613~pagePK:34004173~piPK:34003707~theSitePK:571121 
,00.html

———. 2009. Uzbekistan - Country Brief 2009. Available: www.worldbank.org.uz/ 
W B S I T E / E X T E R N A L / C O U N T R I E S / E C A E X T / U Z B E K I S T A N E X T N /
0,,menuPK:294197~pagePK:141132~piPK:141107~theSitePK:294188,00.html



  129

Energy Outlook of DMCs in East Asia 

6.11  Hong Kong, China

Hong Kong, China’s primary energy demand is projected to grow annually at 1.0% 
between 2005 and 2030, mostly for oil to support the demand for international air 
transport and local transport. Its share in the total primary energy demand will be 
39.6% in 2030. 

Hong Kong, China will be increasingly dependent on imported energy from the People’s 
Republic of China (PRC), which is expected to double the 2005 level by 2030.

•

•

Recent Energy Trends and Energy Policy 

Hong Kong, China’s energy demand grew (but was uneven) from 1990 to 2006 alongside the 
1998 interruption in an otherwise strong economic expansion because of the Asian finan-
cial crisis and significant shifts in economic structure toward the service sector. During this 
period, the total primary energy supply grew from 10.7 million tons of oil equivalent (MTOE) 
to 18.2 MTOE, an average annual rate of 3.4%. The total final energy demand growth was simi-
lar at 3.0%. Per capita primary energy demand grew from 1.87 tons of oil equivalent (TOE) to 
2.55 TOE per person. This figure was above the East Asia group's 2006 average of 1.59 TOE per 
person, but below that of Taipei,China and the Republic of Korea. Primary energy intensity was 
quite low, reflecting its advanced service-oriented economy, and fell during the period from 
98 TOE/$ million to 82 TOE/$ million, an average annual rate of –1.1%.

Hong Kong, China is geographically very small almost its entire population resides within a 
single urban area and it has no fossil energy resources. Its transport and commercial sectors 
dominate energy consumption. From 1990 to 2006, the share of final energy demand attrib-
uted to transport grew from 46.9% to 53.6%, driven by petroleum product demand for inter-
national air travel and freight, although absolute transport energy consumption in 2006 had 
not yet recovered to levels reached in 1998–1999. The combined residential and commercial 
sector grew from 29.3% to 36.4% in 2006. The industry sector's share fell dramatically during 
1990 to 2006, from 21.7% to just 8.3% of final energy demand. Absolute consumption levels fell 
by two-thirds as factories moved to the lower-cost PRC.

Oil and coal are the major fuels in Hong Kong, China, and oil is dominant in final energy con-
sumption. From 1990 to 2006, oil's share of primary energy demand was rather flat, from 49.4% 
to 44.9% (although it reached as high as 58.9% in 1999 before falling back). Coal fell from 51.5% 
to 38.6% as absolute demand fell by nearly half through 1999 before rapidly returning to early 
1990s levels in recent years. 
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Natural gas was introduced in the mid-1990s and reached a 13.2% share by 2006. Used primar-
ily for power generation and secondarily for residential and commercial sectors, the natural gas 
supply has risen since 2006 because of imports from the PRC Dapeng Guangzhou LNG receiv-
ing terminal. During that same time period, oil’s share of final energy demand fell from 66.2% to 
64.5% (peaking in 1999 at 73.8% during the Asian financial crisis), and the share of final energy 
demand for electricity rose from 28.6% to 30.0%. Final gas demand (including manufactured 
towngas and natural gas) grew from 4.5% to 5.0%, while direct coal use is almost non-existent. 
Hong Kong, China's electricity production relies primarily on domestically generated, coal-fired 
power (and, to a lesser extent, on natural gas-fired power), but needs are increasingly being 
met by electricity imports from the PRC (from the Guangdong Daya Bay Nuclear Power Station 
and nearby pumped storage). 

Following a large absolute drop in 1999 attributable to the Asian financial crisis, Hong Kong, 
China's overall energy demand growth slowed from its 1990s pace. Average annual primary 
energy demand growth was a rapid 6.1% from 1990 to 1999. It then fell by 12.7% in a sin-
gle year, from 1999 to 2000, with growth resuming at an average of only 2.3% over 2000 to 
2006. The downturn in final energy demand was even more severe, and 2006 absolute energy 
demand remained 18.1% below the 1999 level. 

Completely lacking fossil energy resources and domestically able to produce only electricity 
and towngas, Hong Kong, China is almost fully reliant on imports for energy supply. Estimated 
coal, gas, and oil reserves are near zero,97 and import dependency increased from 111.8% to 
139.1% between 1990 and 2006. Many energy imports are sourced from the PRC. Renewable 
energy resources in Hong Kong, China are also limited; with its small area, renewable growth 
targets are expected to be met through solar power.

Hong Kong, China's energy policy focuses on two goals: ensuring that energy demand is met 
safely, efficiently and at reasonable prices; and minimizing environmental impact and promot-
ing energy efficiency and conservation.98 End-user fuels such as electricity, towngas, and LPG 
are provided by independent corporations, and the government seeks to uphold its broader 
“free market economic philosophy” in the energy sector by focusing its efforts on safeguard-
ing the interests of consumers, safety, and the environment. This is done through develop-
ing voluntary codes of conduct with key energy companies to maintain strategic reserves, 
monitoring power company performance, and sharing information to improve transparency 
in fuel pricing.99 The government is also involved in topically focused energy initiatives: Energy 
efficiency and conservation are promoted through codes, standards, and energy databases 
with a broader goal of reducing growth in energy use; and domestic renewable energy is 
encouraged through use of mid-term production targets.100

Energy Demand Drivers 

Hong Kong, China’s per capita gross domestic product (GDP) in 2006 was approximately 
$31,000 (constant 2000 dollars), having grown from about $19,000 in 1990. The 2006 figure 

97 World Energy Council (2007); and Oil and Gas Journal (2009).
98 Hong Kong, China Environment Bureau. Policy Responsibilities. Available: www.enb.gov.hk/en/about_us/ 

policy_responsibilities/energy.html
99 APERC. 2009. APEC Energy Overview 2008. Tokyo.
100 Hong Kong, China Environment Bureau. Policy Responsibilities. Available: www.enb.gov.hk/en/about_us/ 

policy_responsibilities/energy.html
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was well above the East Asia group's $2,400 average 
about twice the level of Taipei,China and the Repub-
lic of Korea, and exceeded only by Japan among ADB 
members. The electrification rate was 100%. Average 
annual economic growth from 1990 to 2006 was a 
generally high 4.6% despite 1998's region-wide con-
traction, although GDP growth is projected to slow 
to an annual rate of 3.7% over the 2005 to 2030 out-
look period. Economy-wide primary energy intensity is 
projected to continue to fall over the outlook period, 
driven by a continued emphasis on high-value-added 
service and knowledge subsectors. The rate of decline 
will slow with respect to the historical rate because the 
basic economic structure is essentially mature, with 
only about 5% of energy demand used by industry. 

Between 1990 and 2006, the Hong Kong, China popu-
lation grew from 5.7 million to 7.1 million, an average annual rate of just 1.4%. During the out-
look period, population growth is projected to continue slowly at an annual average of 0.8%, 
reaching about 8.5 million by 2030 (Figure 6.11.1).

Final Energy Demand

In 2005, the total final energy demand in Hong 
Kong, China reached 12.0 MTOE. The transport sec-
tor accounted for the largest share at 55.7%, fol-
lowed by the “others” sector (34.6%), which is mainly 
residential and commercial; and the industrial sector 
(8.0%). With the dominance of transport, the most 
important end-use fuel was petroleum, accounting 
for 65.9% of energy use. Electricity and others made 
up 29.2% of end-use demand, while gas accounted 
for only 4.9%.

During the outlook period, final energy demand is 
projected to grow at 0.9% per year, which is lower 
than the 3.5% annual growth rate from 1990 to 2005. 
By 2030, the transport sector will maintain the larg-
est share at 50.7%, followed by the other sectors at 
44.1% and industry at 4.1% (Figure 6.11.2).

Industry Sector

Energy demand in the industrial sector is projected to decline at an average annual rate of 1.7% 
until 2030, lower than its average annual decline of 3.2% from 1990 to 2005. This decrease can 
perhaps be accounted for by the fact that many industries, especially those that are energy- 
and labor-intensive, have relocated to the PRC. Petroleum products are the dominant fuel in 
its industrial production process, and its demand is projected to grow at –2.7% per year. Diesel 
accounts for almost all industrial oil demand.

Figure 6.11.1:  GDP and Population—Hong Kong, China

GDP = gross domestic product. 

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.11.2:  Final Energy Demand—Hong Kong, China

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Transport Sector

Transport energy demand is projected to increase slightly: from 6.7 MTOE in 2005 to 7.7 MTOE 
in 2030. Much of the growth would come from the demand for jet kerosene for international 
air transport, representing more than 70% of the incremental transport energy demand (2005–
2030). The rest of the projected incremental transport energy demand would come from local 
road transport, which needs to meet the freight from the Pearl River Delta in the PRC.

Other Sectors

Energy demand in the other sectors, which include residential, commercial, and agricultural 
demand, is primarily driven by the requirements for space cooling, water heating, and cook-
ing. Over the forecast period, this sectors’ energy demand is expected to grow at 1.9% per year, 
consistent with income growth101 and improving living standards. Electricity is projected to 
maintain the largest share among the total “others” sector’s energy demand, accounting for 
84.3% in 2030. 

Primary Energy Demand

Hong Kong, China has no domestic energy reserves or 
petroleum refineries; it imports all its primary energy 
needs. The total primary energy demand is projected 
to grow at an annual rate of 1.0% between 2005 and 
2030. Oil will maintain the highest share in total pri-
mary energy demand, even while decreasing its share 
in total primary energy demand from 47.6% in 2005 
to 39.6% in 2030, supported by the strong demand 
growth in transport. Natural gas will increase its share 
in total primary energy demand, from 12.1% in 2005 
to 17.9% by 2030, the fastest increase at 2.6% per 
annum throughout the forecast period. Coal’s share 
will slightly decrease, from 36.9% in 2005 to 36.8% in 
2030 ((Figure 6.11.3).

Electricity

Hong Kong, China’s electricity demand is projected to increase by 2.2% per year, growing up 
to 5.9 MTOE in 2030. To ensure improvement in air quality, the new installed capacity additions 
over the forecast period are expected to be mostly natural gas instead of coal, and coal’s share 
of total electricity generation is expected to fall from 70.4% in 2005 to 62.8% in 2030. (Figure 
6.11.4). 

Because of strong public opposition to and limited land for constructing nuclear plants, nuclear 
power will not be a viable option over the outlook period. Meanwhile, the electricity imported 
from the Guangdong Daya Bay Nuclear Power Station (which provides about 22% of electricity 

101 APERC projects that the per capita GDP will grow by 3.0% annually.

Figure 6.11.3: Primary Energy Demand—Hong Kong, 
China

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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demand in Hong Kong, China) will continue. After the power supply agreement with Daya Bay 
expires in 2013, Hong Kong, China will still have to continue sourcing electricity supply from 
the PRC. For climate change issues, Hong Kong, China’s government has set a target of 1% or 
2% of the total electricity supply to be taken up by renewable energy sources by 2012. APERC 
projects that 1% in 2015 and 2% in 2030 of total electricity generation will come from renew-
able energy sources (Figure 6.11.5).

Energy Policy Issues

Continued Energy Security

Hong Kong, China is almost completely reliant on energy imports, but its energy supply security 
situation is somewhat different from other energy import-dependent ADB member countries. 
Most of its energy needs are met by petroleum products from Singapore or the PRC, to which 
it is closely linked economically and politically. This relationship will likely become more evi-
dent over time as the PRC infrastructure contributes to Hong Kong, China’s energy supply, with 
continued purchase agreements for natural gas and electricity supply. A secure energy supply 
will not negate the benefits of moderating energy demand and improving end-use energy 
efficiency, however, particularly in the transport, commercial, and residential sectors that dom-
inate the service-oriented economy’s current energy demand. Continually strengthened effi-
ciency labeling and building efficiency code schemes, including those already announced, will 
contribute to overall energy security, as will considering energy use as an important factor in 
transport sector development (including private automobile and road freight use.) 

Reducing Energy Sector Air Pollution

Hong Kong, China, like many other urban areas, faces local and regional air pollution and air 
quality challenges. Although the general trend of local air pollution emissions has been one 

Figure 6.11.4:  Incremental Energy Demand Growth—
Hong Kong, China (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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of decline since the mid-1990s, local air pollution from energy production and demand con-
tinues to take a significant share of total emissions. Road transport emissions from commercial 
and private vehicles were responsible for 22% of nitrous oxide, 30% of particulate matter, 82% 
of carbon monoxide, and 20% of volatile organic compound emissions in 2007. A number of 
measures have been taken by the government to address mobile pollution sources, including 
improving liquid fuel quality and setting graduated vehicle engine standards. Power genera-
tion was the primary contributor: it was responsible for 89% of sulphur dioxide, 46% of nitrous 
oxide, and 28% of particulate matter emissions.102 Despite setting mid-term power company 
emission-reduction targets as early as 2003 and working to develop reduction strategies such 
as the installation of flue gas desulphurization systems, power sector sulphur dioxide emis-
sions in particular continue to increase as more coal is used for power generation, offsetting 
improvements made in other sectors.103 The need to improve local air quality will shape the 
future of Hong Kong, China’s power generation sector, likely necessitating increased use of 
natural gas or import agreements with Guangdong power producers, such as the existing con-
tract through 2030 with the Daya Bay Nuclear Power Station. Such a development direction 
will also reduce pressure on the energy sector’s carbon dioxide emission growth.

Policy Implications

Overall energy demand is projected to decline, mainly because of the relocation of industrial 
plants. The future trajectory of energy demand therefore depends on the transport and 
other sectors. Transport’s energy demand growth will be driven mainly by the international 
air transport and freight transport sectors because of the foreseeable increase in the freight 
transport from the Pearl River Delta of the PRC. It has become the main source of air pollution 
in Hong Kong, China, and coordination with the PRC on the quality of petroleum products 
may be increasingly important. For the “others” sector, continued efforts are necessary to curb 
the growth in electricity demand from office buildings and residences. This in turn greatly 
contributes to the overall energy security of Hong Kong, China, given its import needs.
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6.12  Republic of Korea

The Republic of Korea’s primary energy demand is expected to grow annually at 1.6%, 
from 212.5 million tons of equivalent (MTOE) in 2005 to 312.6 MTOE in 2030, driven 
primarily by the high demand for oil in the industrial and transport sectors.

The member’s shift in economic structure and energy efficiency efforts will slow the 
future energy demand growth, compared with history. 

The member’s strengthened initiatives for interregional cooperation through electricity 
and gas supply linkages will provide adequate improvements in the economy’s very 
limited energy supply source. 

•

•

•

Recent Energy Trends and Energy Policy 

Driven largely by the expansion of industries such as automobile manufacturing, iron and steel 
manufacture, petrochemicals, and shipbuilding, the energy demand of the Republic of Korea 
grew substantially, from 93.4 MTOE in 1990 to 239.8 MTOE in 2008, an annual rate of 5.4%. 
With this substantial growth, per capita energy demand more than doubled, from 2.2 tons of 
oil equivalent (TOE) in 1990 to 4.9 TOE in 2008, which is the fourth highest level among ADB 
developing members (after Brunei Darussalam, Singapore, and Taipei,China). 

The Republic of Korea’s primary energy demand has recently grown at a slower rate of 2.8% 
from 2000–2008, compared with 6.1% during the 1990–2000 period. Because capital invest-
ment for industry has been stable since 2000, and the impact of high oil prices has been felt 
across the sector, the member’s energy demand grew relatively slowly in recent years.

The Republic of Korea is endowed with only a limited amount of energy reserves: 135 million 
tons of recoverable coal reserves, 0.11 trillion cubic feet of proven natural gas, and almost no oil 
reserves. Therefore, almost 80% of member’s energy needs are met by imports. 

The impact of high energy prices on the economy and increasing dependence on energy 
imports have added concerns over the member’s energy security. To ensure its energy supply, 
security, and sustainable development, the Republic of Korea formulated the Basic National 
Energy Plan in August 2008, which emphasizes the importance of establishing a low-carbon 
society and developing its economy with the use of energy-efficient technologies. 

The plan promulgated four long-term goals: (i) improvement of its energy intensity from the 
current 0.341 TOE/$1,000 to 0.185 TOE/$1,000; (ii) reduction of fossil energy dependence from 
the current 83% to 61% in 2030; (iii) expansion of investment in “green technologies”; and  
(iv) expansion of investment in overseas upstream oil/gas stakes so 40% of total oil/gas imports 
in 2030 should be met by those overseas stakes held by the Republic of Korea’s company.
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Energy Demand Drivers 

The Republic of Korea’s gross domestic product (GDP) is projected to grow at an annual rate 
of 3.3% from 2005 to 2030, a slower pace compared with 5.6% per year from 1990 to 2005. 
Manufacturing industries such as automobile, iron and steel, shipbuilding, and petrochemicals 
will continue to sustain the growth in GDP, while the service sector’s share will enlarge in the 
future.

Between 1990 and 2005, the Republic of Korea’s total population grew from 42.9 million to 
47.9 million. Over the outlook period, the total population is projected to reach its peak at 
49.5 million in 2019 and thereafter expected to decline at an annual rate of 0.2% until 2030 
(Figure 6.12.1). 

Final Energy Demand

Final energy demand is projected to grow at 1.6% per year a much slower pace compared with 
the annual growth rate of 5.4% registered between 1990 and 2005. Energy demand from the 
industry sector will maintain the largest share at around 26.5%, followed by the other sectors 
(including agriculture, commercial, and residential) at 26.3%, non-energy at 24.4%, and trans-
port at 22.8% (Figure 6.12.2).

Industry Sector

The industry sector’s energy demand is projected to grow at an average annual rate of 1.4% 
between 2005 and 2030―much slower than the average growth rate of 4.9% between 1990 
and 2005. The shift from energy-intensive industry to non-energy-intensive industry and the 
industry-wide efforts to improve energy efficiency will result in lower projected growth in 
industrial energy demand. Over the past two decades, industry’s energy demand growth was 
led by the production capacity expansion of energy-intensive manufacturing subsectors such 
as steel, cement, and shipbuilding. Over the outlook period, in contrast, the pace of capacity 
expansion will slow, thereby reducing industry’s energy demand growth trends. 

Figure 6.12.1: GDP and Population—Republic of 
Korea

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Natural gas is expected to grow at the fastest rate of 5.1%. Natural gas will increasingly replace 
heavy fuel oil for boilers and on-site cogeneration, so its share will grow from 10.5% in 2005 
to 25.4% in 2030. In contrast, oil demand is projected to decline at an annual rate of 1.6%, 
being replaced by natural gas. Demand for coal is expected to grow slowly at 0.6% per year, 
compared with 6.2% between 1990 and 2005. The slower growth of domestic crude steel 
production and the steel industry’s energy efficiency improvement will reduce the pace of 
coal demand growth.104 With the growth of non-energy-intensive industry, such as machinery 
and information technology, electricity demand is projected to increase at a relatively fast rate 
of 1.6% per year.

Transport Sector

Over the outlook period, transport energy demand is projected to increase at an annual rate of 
1.7%, which represents a much slower rate compared with the annual growth of 5.2% between 
1990 and 2005. The road subsector is likely to maintain the largest share, followed by the air 
subsector. 

By energy type, diesel for trucks and buses is likely to maintain the dominant share in total 
transport energy demand. Slower growth in industrial activities and expected operational 
efficiency improvement (energy requirement per ton-kilometer of freight) will reduce the 
speed of diesel demand growth. 

Expected high oil prices may encourage the purchase of energy-efficient vehicles; at the 
city level, passengers may shift from automobiles to public transport, including buses and 
subways (as observed in Seoul and Pusang) for commuting. Likewise, the Republic of Korea’s 
peak in population growth in 2019 will result in moderate growth of car ownership during 
the period.105 All these factors will translate into the projected moderate growth in gasoline 
demand for the outlook period. 

The Republic of Korea has 4 international and 175 domestic airports, the largest of which is 
Incheon International Airport. Incheon is ranked the tenth largest in the world and the sec-
ond largest in Asia in terms of passenger capacity. With the completion of the second phase 
of capacity expansion in 2007, Incheon will serve as the hub for Asian air transport, and the 
growth in air traffic will translate into substantial growth in the demand for jet kerosene over 
the outlook period. 

Other Sectors

Over the 2005–2030 outlook period, the energy demand of other sectors is projected to 
increase at an annual rate of 1.2%, compared with the 1990–2005 annual growth rate of 3.7%. 
Natural gas, mainly for heating, and cooking, is projected to grow at the fastest annual rate 
of 2.4%. Because more than two-thirds of households already have access to the city gas 
network, the other sectors are responsible for the major part of future growth in natural gas. 
In contrast, demand for coal and oil is expected to decline at an annual rate of 1.3% and 2.6%, 
respectively. Coal was the main energy source for heating in the Republic of Korea until the 

104 The Pohang Iron and Steel Company (POSCO)―the world’s biggest crude steel–producing company―may 

expand its production capacity outside the Republic of Korea, so overall crude steel production is likely to grow 

slowly.
105 It is projected that passenger car ownership will reach 15 million in 2020 from 9.7 million in 2002, growing with an 

annual rate of 2.4%. It will reach 15.4 million in 2030 with an annual rate of 0.3% (2020–2030).
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member introduced liquefied natural gas in 1986. Over the outlook period, coal will continue 
to be replaced by natural gas, which will reduce coal’s share in the other sectors’ total energy 
demand, from 2.3% in 2005 to 1.2% in 2030. Likewise, oil will increasingly be replaced by 
natural gas for the commercial sector’s on-site generation. In 2030, the oil share of the other 
sectors’ energy demand will reach 11.6% of the total, from 30.3% in 2005. Electricity is projected 
to increase at an annual rate of 2.2%―faster than the projected 1.2% total energy demand 
growth by the “others” sector. Increases in service sector activities and more use of electric 
appliances in the residential sector will lead the growth in electricity demand. 

Primary Energy Demand

The Republic of Korea’s primary energy demand is 
projected to grow at an annual rate of 1.6% through 
2030, nearly a quarter of the growth rate observed 
between 1990 and 2005. Industrial structural change 
from heavy industry to services and IT, and energy 
efficiency improvements across the sectors, explain 
the slower rate of future energy demand growth. 
Despite the projected slower growth rate over the 
outlook period, the Republic of Korea’s per capita 
energy demand will represent one of the highest levels 
in ADB countries at 6.46 TOE in 2030 from 4.44 TOE in 
2005. Over the outlook period, gross domestic product 
(GDP) elasticity of energy will be 0.46, compared with 
the observed level of 1.01 between 1990 and 2005 
(Figure 6.12.3). 

Natural gas is projected to grow at the fastest pace of 
2.8% per year, followed by nuclear at 2.3% per year, 
coal at 1.4% per year, and oil at 0.8% per year. New 
and renewable energy (NRE) is projected to grow at 
an annual rate of 1.5%, while its share of total primary 
energy demand will stay around 1.0% over the outlook 
period (Figure 6.12.4). 

By energy type, natural gas is expected to grow at the 
fastest rate of 2.8% per year (2005–2030). Natural gas 
demand is projected to grow substantially across the 
sector. The industry sector will lead the incremental 
growth in natural gas demand, accounting for about 
one-third. The other sectors will contribute to the 
substantial growth as well, accounting for 34.7% of 
incremental natural gas demand growth during the 
same time period. 

Oil demand is projected to grow at an annual rate of 
0.8% (2005–2030), which is a slower rate compared 
with the historical trend at 4.4% (1990–2005). Slower 

growth in projected energy demand for transport and feedstock for the petrochemical industry, 
combined with the replacement of oil by natural gas in the industry and “others” sectors, will 
reduce the overall growth rate of oil demand during the outlook period. As a result, the share 
of oil in total primary energy demand will reach 37.3% in 2030 from 44.7% in 2005. 

Figure 6.12.3:  Primary Energy Demand—Republic of 
Korea

MTOE = million tons of oil equivalent, NRE = new and renewable energy. 

Source: APERC analysis (2009).
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Coal demand is projected to increase at 1.4% over the outlook period. The power sector is 
responsible for more than 90% of incremental coal demand growth between 2005 and 2030. 
Because of the slow growth in steel production, industry is responsible for less than 10% of 
total incremental growth in coal demand. 

Demand for NRE sources is projected to increase at an annual rate of 1.5%. The power sector 
will increase its use of wind, solar, and other renewable sources. Combined, the total installed 
capacity will multiply nearly five times, from 878 megawatts (MW) in 2005 to 4,098 MW in 
2030.

Electricity

Electricity demand is projected to grow by a yearly 
rate of 1.9% through 2030. A slightly faster electricity 
demand growth is expected in the near term, with an 
average annual growth rate of 2.0% from 2005 to 2015), 
compared with an annual growth rate of 1.9% from 
2005 to 2030. The increases from the service activities 
and production from the non–energy-intensive man-
ufacturing sector explain the faster growth rate of 
electricity demand in the near term. 

To meet the relatively fast growth in electricity 
demand, total electricity generation will increase 
by 61%, from 387.8 terawatt-hours (TWh) in 2005 to 
623.8 TWh in 2030. In terms of generation by energy 
type, NRE sources (including wind, solar, and others) 

are expected to increase at the fastest rate of 7.1%. 
The Republic of Korea’s policy to reduce fossil fuel 

dependency will encourage investment in new and renewable energy sources, while it will 
account for a small share of the total generation mix, 0.4% in 2030.

Natural gas–fired generation will increase from 62.2 TWh in 2005 to 98.9 TWh in 2030, growing at 
an annual rate of 1.9%. Over the outlook period, natural gas continues to be utilized as the middle 
load; its share in total generation will be almost the same as it is currently, at 15.9% in 2030. 

Coal-fired generation is projected to increase relatively slowly at 2.2% per year (2005–2030). 
Serving as the base load fuel, the share of coal is projected to maintain the second highest 
share at 40.9% in 2030―a slight increase from 38.4% in 2005. 

Nuclear generation will increase at 2.3% per year―a faster rate than that of total generation 
through 2030. Because the Republic of Korea does not possess energy resources, nuclear 
generation is promoted to enhance energy supply security. In terms of installed capacity, 
nuclear generation will expand from the current 17.7 gigawatts (GW) to 32.9 GW in 2030. 
As a result, nuclear generation will represent the highest share in total generation at 41.6%  
in 2030.

Energy Policy Issues

Securing a stable energy supply was the major focus in the Republic of Korea’s energy policy to 
foster economic activity. A long-term strategy announced by the government in August 2008, 

Figure 6.12.5:  Power Generation Mix—Republic of 
Korea
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however, indicated a shift in its energy policy direction toward sustainable development with 
consideration of the 3Es (energy security, economic efficiency, and environmental protection). 
This long-term strategy features improvement of energy efficiency, an increase of clean energy, 
green energy technology advancement, and accessible and affordable energy to all citizens.
Republic of Korea’s new mid-term carbon dioxide emissions reduction target is also under 
consideration. 

Policy Implications

The proposed shift toward green energy and improvement in energy efficiency may require 
socioeconomic transformations through deregulating the market and calling for lifestyle 
changes. Given current perspectives, this outlook provides a rather conservative picture in the 
shift of energy mix by 2030. The substantial transformations may occur when the green growth 
policy is implemented in the long term with the continued efforts by the government to care-
fully craft policies and measures supported by industry and the general public. 
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6.13  Mongolia

Mongolia’s primary energy demand is expected to grow annually at 2.2%, from 
2.6 million tons of oil equivalent (MTOE) in 2005 to 4.5 MTOE in 2030, driven primarily 
by the high demand for oil in the industrial and transport sectors and coal for power 
generation.

The member’s increasing reliance on the mining industry and the government’s 
promotion for coal use raise environmental concerns on air pollution and CO2 emissions 
during the outlook period. 

Although crude oil extraction has steadily increased, there was no domestic oil refinery 
plant until recently, and the country will likely continue to rely on imports to meet the 
domestic oil demand. 

•

•

•

Recent Energy Trends and Energy Policy 

Mongolia’s primary energy demand has declined sharply from 3.4 MTOE in 1990 to 2.4 MTOE in 
2000 as a result of the collapse of the Soviet Union in the early 1990s. However, driven largely 
by the development of industry sector, especially mining, and the transport sector, Mongolia’s 
energy demand rebounded to 2.8 MTOE in 2006 at an annual rate of 2.6%. During the same 
period, per capita energy demand dropped to 0.96 tons of oil equivalent (TOE) in 2000 from 
1.54 TOE in 1990 and then recovered to 1.07 TOE in 2006. 

Mongolia is endowed with a large amount of energy reserves, including a vast coal reserve 
(210 billion tons). Crude oil is being extracted, but the country has no domestic downstream 
oil industry,106 so all petroleum products are imported. Mongolia’s commercial energy sources 
consumed domestically are limited to indigenous coal and imported petroleum products. 
Coal is used to generate electricity and heat; petroleum products are used mainly for transport 
and electricity generation in isolated systems.

In 2001, the Great Khural (Parliament) adopted a new energy law that replaced the previous 
law enacted in 1995. The purpose of this law is to regulate energy generation, transmission, 
and distribution; dispatching and supply activities; energy facilities construction; and energy 
demand that involves utilization of energy resources.107 

Energy Demand Drivers 

Mongolia has seen dramatic changes over the last 10 years since the collapse of the Soviet 
Union. From a system of state planning, the country has moved toward a market-based econ-
omy. Over the outlook period, the economy is expected to continue growing steadily. Mongo-
lia’s gross domestic product (GDP) is projected to grow at an annual rate of 3.9% (2005–2030). 
The performance of the industrial sector, which includes mining, manufacturing, construction, 

106 Nearly all the crude oil is exported to the People’s Republic of China (PRC).
107 Law of Mongolia on Energy.
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and utilities, saw ups and downs during the early years of transition, yet took off from 2000.108 
The strong performance is expected to continue over the outlook period. The fastest grow-
ing economic sector has been the tertiary/services sector in Mongolia, especially retail and 
wholesale trade, transport, communications, and financial services.109 However, the share of 
the service sector’s GDP to total was smaller at 34%, compared with the industry sector (41% of 
total GDP). Both sectors are expected to be the major drivers of the country’s economy during 
the outlook period.110 

Between 1990 and 2005, Mongolia’s total population grew from 2.2 million to 2.6 million. Over 
the outlook period, total population is projected to grow at an annual rate of 0.9%, reaching 
3.2 million by 2030 (Figure 6.13.1). 

Final Energy Demand

Final energy demand is projected to grow at 2.7% per year. Energy demand in the industry sec-
tor will replace the other sectors (including agriculture, commercial, and residential), account-

108 World Bank. 2007a. Mongolia Sources of Growth. Available: web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ 

EASTASIAPACIFICEXT/MONGOLIAEXTN/0,,contentMDK:21487082~pagePK:141137~piPK:141127~theSitePK: 

327708,00.html 
 Much of this overall positive performance has been due to the rapidly expanding mining sector, which posted 

increases of 34.3 % and 11.3 %, respectively, during 2001–2004 and 2005. The increase in mining value added is a 

result of new activities and projects coming on stream as well as the recent increase in global commodity prices. 
109 World Bank. 2007a. Mongolia Sources of Growth. Available: //web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ 

EASTASIAPACIFICEXT/MONGOLIAEXTN/0,,contentMDK:21487082~pagePK:141137~piPK:141127~theSitePK: 

327708,00.html
110 World Bank. 2007a. Mongolia Sources of Growth. Available: //web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ 

EASTASIAPACIFICEXT/MONGOLIAEXTN/0,,contentMDK:21487082~pagePK:141137~piPK:141127~theSitePK: 

327708,00.html 
 The GDP growth that occurred in the first decade since 1993 was driven by the husbandry and agriculture sector 

but severe weather thereafter blocked the growth path.

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).

Figure 6.13.1:  GDP and Population—Mongolia 
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MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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ing for the largest share at around 37.8%, followed by the other sectors at 35.0%, transport at 
27.1%, and non-energy at 0.1% in 2030 (Figure 6.13.2).

Industry Sector

Industry energy demand is projected to grow at an average annual rate of 3.4% between 2005 
and 2030 in contrast to a 4.4% annual decline observed between 1990 and 2005. Mining is 
inevitably a priority subsector. Although value added from the mining sector as a share of GDP 
has only recently started to grow and still accounts for only a small part of the total GDP, the 
situation is likely to change in the near future as newly discovered deposits come onstream. 
The progress of urbanization, focused around the capital, Ulaanbaatar, and mining areas will 
lead to more construction activities. Also, machinery manufacturing will speed up along with 
an increase in mining operations. 

By energy type, oil is expected to grow at the fastest rate of 5.5% through 2030. Oil is the 
dominant fuel and its increasing demand in the industry sector is mainly due to expected new 
mining projects (diesel for trucks in the mining subsector is counted under the industry energy 
demand). Industrial oil demand will reach 41.5% in 2030, from 25.5% in 2005. 

Demand for coal is expected to grow at 4.9% per year, a little slower than oil. Following oil 
and coal, electricity demand is projected to grow at an annual rate of 3.7% over the outlook 
period. Similarly, the future industrial demand for electricity will be inevitably influenced by 
new projects within the mining and construction subsectors. The mining subsector is a central 
consumer, and mining projects in the South Gobi region will require substantial amounts of 
electricity.111 Demand for heat is mainly from the manufacturing subsectors, led by food and 
textiles, which are livestock-related. The heat demand is expected to decline at a mild rate of 
–0.1% from 2005 to 2030, with its share down to 16.1% in 2030 from 39% in 2005.

Transport Sector

Over the outlook period, transport energy demand is projected to increase substantially at an 
annual rate of 3.5%, driven by the government’s increasing support. According to the World Bank, 
the Mongolian government has proposed a total investment in transport infrastructure of $2.9 
billion between 2008 and 2015.112 As a natural transit country for trade between Russia and the 
People's Republic of China (PRC), and with its heavy dependence on exports for GDP growth, 
Mongolia needs to develop transport for future economic development. Because of the currently 
insufficient transport capability, the government puts a high priority on transport development. 
The Transit Mongolia Programme was drafted to improve the nation’s transport network.113 

By energy type, diesel for trucks and buses is expected to grow at the highest rate of 5.3% 
over the outlook period. The rapidly rising demand for diesel is mainly driven by the increasing 

111 World Bank. 2007b. Foundation for Sustainable Development: Rethinking the Delivery of Infrastructure Services in 

Mongolia. Available: web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/MONGOLIAEXTN/

0,,contentMDK:21394791~pagePK:141137~piPK:141127~theSitePK:327708,00.html
112 Swedish Trade Council Beijing Office. 2008. Private Sector Opportunities in the Oil, Gas and Coal Sectors in Mongolia. 

Available: www.swedishtrade.se/PageFiles/138252/Private%20sector%20opportunities%20in%20the%20oil,%20g

as%20and%20coal%20sectors%20in%20Mongolia.pdf
113 The program was drafted by the Mongolian National Transport and Trade Facilitation Committee, which was 

established in 2007 and chaired by the minister responsible for roads transport and tourism.
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freight transport by road. Mongolia’s transport sector was recently privatized, and most freight 
and passenger transport companies are now privately owned. Today, even bulky items such as 
mining commodities, are carried on the road network. Construction of several Asian highway 
routes in Mongolia is included in the Transit Mongolia Program. The projects include a road 
from Ulaanbaatar to the PRC and four additional north-south roads linking Russia to the PRC. 

Gasoline for passenger vehicles will grow at an annual rate of 3.2% over the outlook period. 
The number of passenger vehicles in Mongolia has been increasing quickly―by an annual 
rate of 14% from 2001 to 2007.114 With urban progress around Ulaanbaatar and improving road 
conditions, the increase of passenger vehicles will continue in the future. 

Electricity is projected to increase substantially at a rate of 3.8% per year. This demand comes 
from the railway subsector. Rail transport has become the main mode of moving heavy and 
bulky freight in Mongolia.115, 116 Most of the proposed investments in the transport infrastructure 
are aimed at improving the country’s railways, focusing mainly on maintaining and upgrading 
the existing railways. There are also proposals to construct new rail lines, including a new north-
south railway beside the existing one and a railway network in the south to aid the promising 
mining industry in the South Gobi area. 

Jet kerosene for international air transport is expected to grow at an annual growth rate of 
2.9% through 2030. The government plans to improve air navigation safety by upgrading 
existing airport conditions, expanding international destinations, and increasing the number 
of aircraft. 

Other Sectors

Over the outlook period, the energy demand of the other sectors is projected to increase 
at an annual rate of 1.5% (2005–2030). Electricity is projected to grow at the fastest annual 
rate of 3.8%, and the residential subsector is the major consumer. Between 67% and 75% of 
Mongolia’s population has access to electricity, but the vast majority of the households are 
found in urban areas, and many connections provide enough current for only a bulb, leaving 
nearly nothing for heating or cooking.117 The growing demand for electricity will be driven  
by expanding generation and distribution capacity, as well as by improving existing 
networks. 

Over the same period, demand for heat is expected to grow at an annual rate of 1.3%. Because 
of long periods of cold weather and fierce winters, Mongolians already spend a large part of 
their income on heating. In urban areas, households that have access to the electricity network 
also have access to heat distribution systems because most of the country’s coal-fired power 
plants are combined heat and power (CHP) plants that generate electricity and heat at the same 
time. In other areas, people use coal-fired stoves for heating. Although the increasing household 
demand for heat is mainly driven by population growth, commercial demand for heat, which is 
the second largest among the other sectors, is influenced mainly by GDP growth. 

114 Calculated based on the data from National Statistical Office Mongolia (NSOM).
115 Freight transported by rail decreased somewhat in recent years due to rapid growth in road transport.
116 Most rail freight consists of coal transports to the power stations in Ulaanbaatar. Others include oil and timber 

transports from Russia to the PRC. (Footnote 115). 
117 World Bank/Public–Private Infrastructure Advisory Facility. 2007.
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Coal demand is projected to increase at an annual rate of 1.2% through 2030. Coal is mainly 
consumed in the residential subsector and has already been a major fuel for cooking and heating 
for rural families (as well as urban families that cannot get enough electricity or heat supply). 
As long as they are noncompetitive and not subsidized by the government, imported fuel 
demand is unlikely to spread, and coal will remain the dominant fuel for household use.118 

Primary Energy Demand

Mongolia’s primary energy demand is projected to grow at an annual rate of 2.2% through 
2030, from 2.6 MTOE in 2005 to 4.5 MTOE in 2030. Over the outlook period, GDP elasticity 
of energy will account for 0.55. Oil is projected to grow at the fastest pace of 4.1% per year, 
followed by coal at 1.3% per year. In contrast, biomass is projected to decline at a rate of 2.9% 
per year (Figure 6.13.3). 

By energy type, oil is expected to grow at the fastest rate of 4.1% per year (2005–2030). Oil 
demand growth is dominated by the transport sector, which will be responsible for more 
than 66.5% of overall incremental demand growth between 2005 and 2030. Although the 
industry sector accounts for 31% of overall incremental demand growth, power generation 
will represent substantial growth as well―accounting for 2.5% of incremental oil demand 
growth during the same time period. 

Coal demand is projected to grow at an annual rate of 1.3% (2005–2030). The power sector will 
be responsible for more than 67.6% of incremental coal demand growth between 2005 and 
2030. The remaining incremental growth in coal demand will come from the industry sector, 
accounting for 22.2%, and the other sectors will represent 10.2% (Figure 6.13.4).

118 Because of current import dependency on gas and petroleum products, the distribution of pipes for liquefied 

petroleum gas or natural gas is not included in the government program (such as the “40,000 apartments”) for new 

constructed apartments. (Action Plan of the Government of Mongolia for 2004–2008).

Figure 6.13.3:  Primary Energy Demand—Mongolia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

Electricity demand is projected to grow by a yearly rate 
of 3.8%. Forces behind the increasing demand include 
rising urbanization, increased mining and construction, 
and transport and communication usage. 

To meet the growth in demand, total electricity 
generation will more than double, from 3.5 terawatt-
hours (TWh) in 2005 to 9.0 TWh in 2030. In terms of 
generation by energy type, oil is expected to increase 
at the fastest rate of 3.9% over the outlook period, 
followed by coal at a rate of 2.9% per year. Though 
there was no hydropower generation until 2005, 
hydropower is expected to grow at a rate of 5.9% per 
year from 2015 to 2030 (Figure 6.13.5). 

The existing system also needs to be improved to decrease transmission and distribution loss 
and internal use by power stations. In 2007, losses in transmission and distribution, as well as 
the stations’ internal usage, accounted for nearly 30% of total gross generation.119 

Growing at an annual rate of 3.9%, oil-fired generation will more than double, from 0.1 TWh in 
2005 to 0.3 TWh in 2030 (almost the same as the 1990’s generation of 0.3 TWh). In Mongolia, oil 
(mainly diesel) is used for power generation in isolated areas without access to the grid and is 
heavily subsidized. However, because of the high operation cost and diesel fuel cost, a large-
scale oil power plant is unlikely to be developed. Its share is also very small―expected to be 
3.0% in 2030, unchanged from 2005. 

Coal-fired generation is projected to increase at 2.9% per year (2005–2030). Because of the 
country’s large coal reserves, more than 90% of electricity generation in 2005 was from coal-
fired power plants. Coal-fired power generation is expected to reach 6.9 TWh in 2030, almost 
doubling the 2005 level at 3.4 TWh. However, because it will be increasingly replaced by 
hydropower, its share will shrink to 76.7% in 2030 from 97.0% in 2005. 

Hydrogeneration is expected to grow at a rate of 5.9% from 2015 to 2030. The hydroenergy 
potential is estimated at 6,200 megawatts (MW), and several hydropower sites have been 
identified in Mongolia. The government is also positive about hydropower projects. By 2030, 
around 20% of the country’s electricity demand is expected to be met by hydropower. 

The Mongolian Parliament adopted the National Renewable Energy Law in 2005 (enacted in 
January 2007) to regulate generation and delivery of renewable energy resources.120 In the 
National Renewable Energy Program, passed by the Parliament in 2005, the target of renewable 
energy use was set at 3%–5% of total electricity generation by 2010 and 20%–25% by 2020. 
However, by 2008 there were only 60,000 independent solar power systems for households 
and 4,000 portable small wind generators with capacity ranging from 50 windpower (Wp) to 
150 Wp. 121

119 National Statistical Office Mongolia (NSOM).
120 According to the law, the tariffs on power generation from renewable energies are set at 8.0–9.5 US cents/kWh for 

wind, 4.5–6.0 US cents/kWh for hydro (with no more than 5 MW), and 15.0–18.0 US cents/kWh for solar power. 
121 Ganjuur, Radii. 2008. Renewable Energy Resources and the Utilization in Mongolia.

Figure 6.13.5:  Power Generation Mix—Mongolia

Source: APERC analysis (2009).
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Energy Policy Issues and Implications

Urbanization, the expanding mining sector, and continued growth in Russia and the PRC trade 
all provide hope for rapid economic advances. Infrastructure is the key to unlocking these 
prospects.122 Unfortunately, Mongolia’s infrastructure sector is seriously underdeveloped. In 
fact, the infrastructure has become one of the impediments to development. For example, 
the costs of rail transport, both in terms of unit cost of freight forwarding per kilometer and 
the cost of border crossings to neighboring countries, are much higher than those of other 
landlocked countries in Asia and the Central Asian Republics.123

To address the urgent infrastructure barriers, the Mongolian government has proposed several 
programs and investments: the Transit Mongolia Program, the Millennium Road Project, invest-
ments in railway construction, the Program on Integrated Power Energy System of Mongolia, 
and so forth. According to the World Bank study, there are three solutions: more closely aligning 
prices with costs, improving efficiency and governance, and incorporating better planning. The 
government’s ability to finance the promised investments to infrastructures is also a concern.
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6.14  People’s Republic of China 

Rapid economic growth in the People’s Republic of China will drive an annual growth 
rate of 2.4% in final energy demand (2005–2030). 

Total primary energy demand is projected to grow at 2.6% annually. Coal will account 
for the bulk of the primary energy mix, at 53.4% in 2030, although it represents a reduced 
share compared with the 2005 level of 63.2%. 

The increasing amount of oil demand will have to be met by imports, with oil import 
dependency increasing from 43.6% in 2005 to 71.9% in 2030.

Nuclear power will play a key role to slow carbon dioxide emissions; its growth rate will 
be about 11.9% (2005–2030).

•

•

•

•

Recent Energy Trends and Energy Policy 

The People’s Republic of China’s (PRC) energy demand rose gradually from 1990 to 1996, mod-
erated for a few years, and then accelerated rapidly from 2000 with sustained and very fast eco-
nomic expansion. Over this period, total primary energy demand grew from 863.2 million tons 
of oil equivalent (MTOE) in 1990 to 1,878.7 MTOE in 2006, an average annual rate of 5.0%. The 
total final energy demand growth was slower at 3.8%. Per capita primary energy demand grew 
rapidly from 0.75 tons of oil equivalent (TOE) to 1.42 TOE, still well below its neighbors and the 
East Asia group's 2006 average of 1.59 TOE per capita. Primary energy intensity, conversely, fell 
from 1,942 TOE/$ million to 896 TOE/$ million, an average annual rate of –4.7%. This rate was a 
much faster decline than the East Asia group's rate of –2.7%, but as a developing country, the 
PRC's absolute economic energy intensity was still quite high for the region.

The PRC is geographically the largest among Asian Development Bank members in Asia and 
the Pacific. It has the world's largest population, one that is rapidly urbanizing and concentrated 
mostly along its eastern coastline, and it is among the top global producers and consumers 
of energy. A robustly developing major global manufacturing and production base, the PRC's 
industry sector currently dominates energy demand; despite sustained growth, however, it 
is gradually yielding share to the “others” sector, including transport. From 1990 to 2006, the 
share of final energy demand attributed to the industry sector rose from 36.3% to 43.8%. The 
"others" sector, which includes residential, commercial, agricultural, and other energy uses, fell 
from 51.7% to 37.4% in the same period. The transport sector's share grew quickly, from 5.6% to 
10.5%, driven by demand for freight and personal road transport as well as air travel. 

Coal remains the major fuel, although oil and electricity are increasingly important. From 1990 
to 2006, coal's share of primary energy demand grew from 61.2% to a dominant 64.2%. Used 
primarily in the power and industry sectors, oil grew from 12.8% to 18.3%, and natural gas grew 
from 1.5% to 2.5%. The PRC also has significant hydropower production, and nuclear power 
was introduced in the 1990s. However, overall shares for both remain small; hydropower rose 
from 1.3% to 2.0% from 1990 to 2006, and nuclear power reached 0.8% in 2006. Over the same 
period, coal's share of final energy demand fell dramatically, from 47.5% to 32.7%, whereas the 
share for oil rose from 12.6% to 24.6% with electricity's rise. Gas rose from 1.5% to 3.1%. PRC 
electricity production grew 10.0% annually between 1990 and 2006 and an even higher 13.3% 
between 2000 and 2006, driven largely by industrial demand. Generation continues to rely 
heavily on coal, an abundant and cheap domestic resource, followed by hydropower. 
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In more recent years, the PRC’s overall energy demand growth accelerated significantly, fol-
lowing a 1996–2000 slowdown. Average annual primary energy demand growth increased 
from 2.5% in 1990–2000 to 9.2% in 2000–2006. Recent total economic growth was similar to 
that of the 1990s, actually having fallen slightly from 10.4% annual growth in 1990–2000 to 
9.8% growth in 2000–2006. Much of the dramatic increase in primary energy demand can 
be attributed to a resurgence of energy-intensive heavy industries such as the iron and steel, 
aluminium, and cement subsectors. 

The PRC energy resources are abundant, but rapid growth in energy demand outpaces growth 
in energy production. Estimates put recoverable coal reserves at 115 billion tons,125 proven gas 
reserves at 80.0 trillion cubic feet, and proven oil reserves at 16 billion barrels.126 From 1990 
to 2006 energy import dependency gradually grew from –4.1% to 7.2%, reflecting the PRC's 
1997 shift from net energy exporter to importer. Despite significant domestic production of oil, 
marginal growth in demand for crude and petroleum products destined for the transport and 
industry sectors drives increasing energy imports. Non-fossil natural energy resources in the 
PRC are plentiful as well; hydropower resource potential is estimated to be among the highest 
globally, and renewable resources, particularly those for wind, hold extremely good potential 
for continued rapid development such as that experienced in recent years.

Energy policy in the PRC was historically guided by successive 5-year plans that emphasized 
the role of energy security given continually rising demand alongside supply limits. With the 
philosophy that the energy sector should not impinge on overall economic growth, the PRC 
energy policy has identified the shared importance of expanding and strengthening energy 
supply while prioritizing energy efficiency and conservation across all sectors. The most recent 
Eleventh 5-year guidelines, issued in 2006, gave special attention to the role of efficiency, setting 
targets to improve subsector and technology-specific efficiency metrics with an overarching 
goal of 20% reduction in economic energy intensity by 2010 (about 4.4% annual reduction). 
Supporting energy legislation and policies were broad-based and sophisticated, with key mea-
sures including the closure of small coal mines to address safety and efficiency concerns; the 
closure of small, old, and inefficient power generators and deployment of advanced thermal 
generator technologies; the broad deployment of flue gas desulphurization equipment on 
coal-fired power generators to help meet sulphur dioxide emission reduction targets; the 
accelerated development and strengthening of energy infrastructure, including electric grids, 
gas pipelines, and rail networks; and the promotion of new and clean energy such as natural 
gas, nuclear, and renewable sources. 

In addition to measures that guide energy infrastructure development, recent energy  
sector reforms also addressed structural reforms. For example, energy policy coordination 
and strategy was strengthened with the establishment of the National Energy Administration, 
electricity market reform, and liberalization continued under the State Electricity Regulatory 
Commission, and tax and pricing reforms were implemented or considered for a variety of 
fuels. Because the PRC's energy development is heavily influenced by the form of overall  
economic development, structural characteristics continue to be an important part of  
government dialogues on energy policy.

125 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
126 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors. 
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Energy Demand Drivers 

The PRC per capita gross domestic product (GDP) in 2006 was approximately $1,600 (constant 
2000 dollars), lower than ADB East Asia group’s average of $2,400, but having grown quickly 
at 9.2% annually from 1990 to 2006. Electrification rate was 99% as a result of successful rural 
electrification programs despite a population urbanization level of only 43.9%. Average annual 
economic growth from 1990 to 2006 was generally stable and very high at 10.1%, although 
GDP growth is projected to slow to a still-robust annual rate of 6.1% over the 2005 to 2030 
outlook period. Economy-wide primary energy intensity is projected to continue to fall over 
the outlook period (although the rate of decline will likely fall behind its historically fast trend), 
given expected cross-sector improvements in energy efficiency, a continued transition to 
higher quality fuels, and a gradual economic structural shift away from the most energy-inten-
sive heavy industries.

Between 1990 and 2006, the PRC population grew from 1.14 billion to 1.32 billion, an aver-
age annual rate of only 0.9%. Population growth is projected to slow to 0.4% over the outlook 
period, reaching 1.45 billion in 2030 and reaching its peak soon after as the average age rises. 
Over the outlook period, this population will become increasingly wealthy, urban, and mobile. 
This will be reflected in an increased demand for energy services and fuel, switching away 
from direct use of coal and biomass and toward clean and refined fuels such as electricity and 
gasoline in the residential, commercial, and transport sectors. Drawing from the developmen-
tal experiences of the PRC's East Asia group neighbors, this large demographic shift will over 
time change the broader structure of the economy itself as domestic demand of goods and 
services grows (Figure 6.14.1).

Final Energy Demand

Over the forecast period, final energy demand is projected to grow at 2.4% per year, much 
lower compared with the annual growth rate of 3.5% from 1990 to 2005. In 2030, the other 
sectors will maintain the largest share at 40.4%, followed by the industry sector at 36.4%, and 
transport at 16.8% (Figure 6.14.2).

Figure 6.14.1:  GDP and Population—People’s Republic 
of China

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.14.2:  Final Energy Demand—People’s 
Republic of China

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Industry Sector

The PRC’s industrial energy demand is projected to grow at an average annual rate of 1.7% until 
2030, lower than its average annual growth of 4.7% from 1990 to 2005. More than two-thirds of 
the energy required in the industrial sector will be used by heavy industry such as chemicals, 
metals, non-metallic minerals, mining, and quarrying. Coal has been the major source of energy 
in China’s industrial sector, although other fuels, such as oil and electricity, have nibbled at its 
share.127 Over the outlook period, coal’s share to total industrial energy demand is expected to 
decline and will reach 46% by 2030 (from 59% in 2005). Coal is mainly used in the production 
of crude steel, cement, and chemicals. 

The share of total industrial energy from petroleum products is projected to decrease to 6% of 
the total industrial energy demand in 2030 from 8% in 2005. Natural gas is projected to grow 
fast at 6.1% per year, compared with 3.5% from 1990 to 2005. Despite its relatively fast growth, 
the share of natural gas to total industrial energy demand will reach only 7% in 2030 in com-
parison with 3% in 2005.

Over the outlook period, electricity is projected to represent the fastest growth at an annual 
rate of 2.8%. Its demand will account for 32% of industrial energy demand in 2030. Manufactur-
ing would account for the large proportion of growth for electricity demand.

Transport Sector

Over the outlook period, the PRC’s transport energy demand will grow by 4.4% annually 
(2005–2030). By fuel type, gasoline (the main fuel for passenger vehicles) will see a 4.3% growth 
rate, and diesel for trucks and farm vehicles is expected to grow by 4.5%. Continued income 
growth would boost the number of passenger vehicles owned. Following the commitment to 
the World Trade Organization (WTO), the PRC gradually lowered the tariffs on imported cars 
and parts, and completely removed them in 2007, thereby making cars more affordable for the 
general public.

Other Sectors

Energy demand in the other sectors, which includes residential, commercial, agricultural, and 
construction demand, is expected to grow at 2.5% per year over the outlook period. Electric-
ity and biomass are expected to continue to dominate the fuel mix in this sector, accounting 
for 26% and 28% in 2030, respectively, compared with 7% and 61%, respectively, in 2005. This 
increase in electricity over biomass can be accounted for by higher living standards and avail-
ability of electricity.

Primary Energy Demand

The PRC’s total primary energy demand is projected to grow at an annual rate of 2.6%—a 
slower pace than the 4.7% per annum from 1990 to 2005. Among the fossil fuels, natural gas 
will grow at the fastest pace of 7.7% per year, followed by oil at 3.1% and coal at 1.9%. Nuclear 
will play a key role to reduce carbon dioxide emissions, its growth rate will be 11.9%, and new 
and renewable energy (NRE) will be about 1.0% (from 2005–2030).

127 Share of coal in the industrial sector stood at 71% in 1990, 59% in 2000, and 59% in 2005. 



152  Energy Outlook for Asia and the Pacific

Coal demand will be largely driven by the power sector, accounting for about 80% of coal’s 
incremental growth between 2005 and 2030. To meet the rising electricity demand, the PRC 
will continue to rely on coal because it is the most cost-competitive option among all fuel 
types, considering that it has significant coal reserves. The installed capacity of coal-fired gen-
eration may increase from 381 gigawatts (GW) in 2005 to 762 GW in 2030. 

The transport sector will boost demand for oil, accounting for 61.7% of the incremental oil 
demand growth between 2005 and 2030. With rising demands and inadequate supply 
increases, the PRC’s net oil import dependency is projected to increase from 43.6% in 2005 to 
71.9% in 2030. 

The share of natural gas in total primary energy demand will increase from 2.3% in 2005 to 7.9% 
in 2030. Although the share represents less than half of the current natural gas proportion in 
Europe and the United States, there are some impediments for achieving it. The first West-East 
Gas Pipeline started commercial operation on 30 December 2004, with the pipeline network 
covering more than 70 cities, 3,000 large and medium-sized enterprises, 42 billion cubic meters 
of natural gas sales, and nearly 2 billion people benefiting from its use. The pipeline has also 
become the main gas source for the PRC’s Bohai Sea and the Yangtze River Delta economic 
circle. On 22 February 2008, the second line of the West-East Gas Pipeline began construc-
tion. This gas line, which passes through 14 provinces and municipalities, is a main energy 
artery with a total length of 9,139 km. Its west point starts in Horgos in Xinjiang, southeast 
to Guangzhou, and east to Shanghai, connecting the Central Asia Gas Pipeline across three 
source countries: Kazakhstan, Turkmenistan, and Uzbekistan.128 The amount of natural gas will 
be 30 billion cubic meters, and the gas supply will last for more than 30 years. With all these 
factors taken into account, the share of natural gas in total primary energy supply (TPES) will 
reach 2.3% in 2015 and 7.7% in 2030.129

128 China Internet Information Center. 2008. Kazakhstan Starts Work to Send Gas to China. Available: www.china.org.

cn/business/2008-07/10/content_15985103.htm
129 China Internet Information Center. 2008. China Lays 2nd West-East Natural Gas Pipeline. Available: www.china.org.

cn/china/photos/2008-07/14/content_16004226.htm

Figure 6.14.3:  Primary Energy Demand—People’s 
Republic of China

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

Electricity demand in the PRC will increase by 3.9% per 
year (2005–2030) to an amount that is more than two 
times higher than the 2005 level. With this fast growth, 
the PRC’s total electricity demand will surpass that of 
the United States sometime in 2025. 

Throughout the outlook period, coal will maintain its 
dominant share in the generation mix at around 62.9% 
in 2030. Natural gas–fired generation will take about 
4.6% share in total generation mix. In coastal areas, 
gas-fired generation will replace coal-fired genera-
tion to improve air quality. Nuclear installed capacity 
will increase substantially from the current 8 gigawatts 
(GW) to 70 GW in 2020, and will further increase to 
120 GW in 2030. Despite the increase in installed 

capacity, the nuclear share in the generation mix will be only 14.0% in 2030. Hydro will see 
a major expansion in the near term with the opening of Three Gorges Dam in 2009. By 2030, 
hydro capacity is expected to expand to 320 GW from 117 GW in 2005, and renewable capacity 
will expand to 139 GW from 3 GW in 2005, mostly from wind.

Energy Policy Issues

Energy Efficiency and Intensity Improvement 

Efficient and rational energy use has long been a keystone of the PRC’s energy policy goals. 
And in recent years, as the scale of energy demand and economic activity took on increasingly 
global proportions, the prioritization of economic energy efficiency has carried a new sense 
of urgency. 

As a developing country, the PRC’s absolute efficiency levels in many of the most energy-
intensive subsectors, such as aluminium and glass production, still lag behind demonstrated 
"international advanced level" potentials. At the same time, many of these inefficient indus-
tries in recent years have also been the fastest growing. To address this, policy responses, both 
national and subnational, have been broad and strong. More importantly, they have helped 
achieve significant progress. For example, the 2007 Top 1,000 Enterprise Energy Efficiency Action 
Plan, which targeted industries responsible for about 30% of total PRC energy demand, antici-
pated 50 MTOE in total energy savings by 2010. Similarly, the 2004 Medium-and Long-Term 
Energy Conservation Plan developed targets and strategies so that energy demand in the pro-
duction and operation of major industrial, commercial, and residential products in 2010 will 
reach the international level of the early 1990s and approach the advanced international level 
by 2020 or sooner.130

Similar continued policy efforts that can build on these successes will help ensure that the 
PRC’s economic energy efficiency performance becomes an asset to future energy security 
global competitiveness. 

130 APERC. 2008b. Understanding Energy in China. Tokyo. 

Figure 6.14.5:  Power Generation Mix—People’s 
Republic of China

NRE = new and renewable energy.

Source: APERC analysis (2009).
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Energy Supply Security and Investment

With rising energy demand, continued aggressive energy sector investment will help reduce 
the likelihood and severity of energy supply disruptions. For example, ongoing infrastructure 
improvements such as strengthening and optimizing the operation of domestic rail networks 
and electricity grids are expected to relieve pressure on the balance of supply and demand 
often experienced during periods of stress such as natural disasters or severe market fluctua-
tions. Concerted upstream efforts by major PRC petroleum companies to extend the life of 
mature domestic oil fields, to invest and improve expertise in the production of clean domestic 
fossil resources such as natural gas, and to engage in broadening exploration and develop-
ment with overseas partners all contribute to energy security by improving diversity in the 
fuel supply mix, markets, and geography. Over the outlook period, an attractive investment 
environment in the PRC’s energy sector will encourage continued progress in these and other 
key areas. 

Global Energy Cooperation

As its energy sector evolves and matures over the outlook period, the PRC will strengthen 
its role as a key international energy economy. Regional and global exchange on issues of 
energy production and demand, trade, technology, investment, conservation, efficiency, and 
environmental impact will become increasingly important. On some issues, such as minimi-
zation of local air and water pollution from energy production and demand, or power gen-
eration technology, the PRC will likely benefit from considerable international experience. But 
other issues—such as climate change, new and renewable energies, and global energy trade 
and investment—present novel challenges for all parties and will define an evolving shared 
international experience. Moreover, although the PRC has historically been engaged in inter-
national energy cooperation with many of the most developed global economies—relation-
ships that will continue to strengthen—it will increasingly become a valuable partner for other 
developing countries that want to learn from the considerable and unprecedented energy 
development experience being created in the PRC today.

Policy Implications

Throughout the outlook period, the growth in the PRC’s energy demand and its energy sup-
ply choice will affect the dynamics of global energy demand and supply. In particular, the 
PRC’s expected oil import dependency at 72% in 2030 may imply the PRC’s further need to 
find overseas resources and make efforts toward energy efficiency improvements across the 
sector. In this regard, the PRC’s implementation of the vehicle efficiency standards, promotion 
of small vehicles, and development of urban transport systems in the major cities may be 
further strengthened in the future. Cooperation with the ADB regional member countries in 
sharing the policy information and know-how will benefit the implementation. And coopera-
tion within the regional member countries on oil resources development may bring mutually 
beneficial outcomes for the PRC’s energy security enhancement and host countries’ economic 
development. 

The projected carbon dioxide emissions growth trends offer a slower rate during the second 
half of the outlook period. This results from the combination of slower energy demand growth, 
mainly in the productivity improvement of the industry sector, efficiency improvement in coal-
fired generation, and application of zero emissions power generation technologies such as 
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wind and nuclear. The pathway to reach this trend has to be supported by policy making and 
implementation at central and local levels. Clear direction and practical ways to integrate the 
long-term policy direction to support a low-carbon economy with the PRC’s economic devel-
opment goals will lead to further success in the PRC’s development as well as region-wide 
prosperity. 
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6.15  Taipei,China

Taipei,China’s primary energy demand is projected to grow at 1.6% annually (2005–
2030), mainly because of growth in the industry and transport sectors.

Taipei,China will turn to importing more natural gas and developing renewable energy 
to reduce carbon dioxide emissions. 

The “Renewable Energy Development Act” has been legislated to speed up development 
of clean energy. The share of electricity generation from renewable energy is expected to 
increase from 1.4% in 2005 to 7.3% in 2030.

Taipei,China adopted a nuclear policy in place of a “non-nuclear homeland policy” to 
reconsider nuclear power as a non-carbon energy option.

•

•

•

•

Recent Energy Trends and Energy Policy 

Taipei,China’s energy demand rose steadily and rapidly from 1990 to 2006 alongside mostly 
stable economic expansion. Over this period, total primary energy demand grew from 48 mil-
lion tons of oil equivalent (MTOE) to 107.9 MTOE, an average annual rate of 5.2%. Total final 
energy demand growth was slightly slower at 4.6%, reflecting a post-2003 divergence with 
total primary energy demand. Per capita primary energy demand doubled from 2.37 tons 
of oil equivalent (TOE) to 4.76 TOE. This was well above the East Asia group's 2006 average 
of 1.59 TOE, but similar to that of the Republic of Korea. Primary energy intensity decreased 
slightly over the period, from 280 TOE/$ million to 274 TOE/$ million, an average annual rate of 
–0.1% (in contrast with the East Asia group's rate of –2.7%). 

Taipei,China, a small island with an extremely dense mid-sized population situated along its 
western coastline, lacks abundant energy resources. Its historically fast-growing industry sector 
still dominates energy demand, although energy demand growth in the other sectors began 
to outpace it beginning in 2001. From 1990 to 2006, the share of total final energy demand 
attributed to industry fell from 41.6% to 34.0%. The transport sector share fell from 23.9% to 
23.4%, and the share for the “others” sector fell from 20.2% to 19.8%. Non-energy use, on the 
other hand, increased from 14.3% to 23.2%. 

Oil and coal are the major fuels in Taipei,China's primary energy demand, and oil is dominant 
in final energy demand. From 1990 to 2006, oil's share of total primary energy supply (TPES) fell 
from 53.9% to 43.4%, while coal grew rapidly from 23.4% to 38.5%, largely displacing oil and 
nuclear in power generation and in the iron and steel industry. Natural gas and nuclear power 
ended 2006 with similar shares: gas grew from 3.6% to 9.0%, and nuclear fell from 17.9% to 
9.6% with absolute output experiencing little growth. 

Over the same period, oil's share of final energy demand fell from 63.5% to 58.1%. Given rapid 
growth in industrial and transport demand, the share for electricity rose the fastest (from 20.8% 
to 27.6%), final demand of coal fell from 12.8% to 11.4%, and the share for gas was flat at 
about 3.0%. Taipei,China's electricity production relies primarily on coal, followed by nuclear 
and imported liquefied natural gas. 
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In more recent years, Taipei,China's overall rapid energy demand growth slowed, but only 
slightly. Average annual primary energy demand growth fell from 5.6% from 1990 to 2000 to 
4.6% from 2000 to 2006. This slowdown followed a brief economic contraction in Taipei,China 
from 2000 to 2002 and has actually resulted in a post-2000 rapid rebound in economic energy 
intensity that wiped out yearly reductions experienced through the 1990s.

Almost entirely without fossil energy resources, Taipei,China is highly reliant on imports for 
energy supply outside of domestic nuclear production. Estimates put recoverable coal reserves 
at just 0.001 billion tons,131 proven gas reserves at 0.2 trillion cubic feet, and proven oil reserves 
at 0.002 billion barrels.132 Import dependency grew from 76.6% to 87.8% from 1990 to 2006 as 
nuclear power output stagnated. Taipei,China has long been dependent on imported oil, and 
although the absolute amount of oil imports has grown since 1990, significant efforts have 
been made to improve imported fuel diversity by displacing nonessential uses with coal and 
(increasingly) natural gas.

The primary goal of Taipei,China energy policy is to promote energy security, supported by 
the secure import of oil, natural gas, and coal alongside development of domestic energy 
resources. The 2008 Framework of Sustainable Energy Policy outlines the following specific goals: 
improving energy efficiency and intensity to achieve a 50% reduction in 2005 energy intensity 
by 2025; reducing aggregate carbon dioxide emissions to 2000 levels by 2025 and increasing 
the share of “low carbon” electricity generation such as gas, nuclear, and renewables; and build-
ing an energy supply system robust enough to support rapid economic growth in the short- 
to mid- term. These goals are supported by strategies that include restructuring the energy 
supply mix by increasing the use of gas, accelerating the replacement of inefficient power 
generators, and adjusting energy prices to reflect internal and long–term, external costs; ratio-
nalizing energy demand by adjusting the industrial structure toward high value-added goods 
and setting specific intensity targets across all economy sectors; and strengthening energy 
and environmental regulatory frameworks.

Energy Demand Drivers 

Taipei,China’s per capita gross domestic product (GDP) in 2005 was approximately $16,600, 
having grown from $8,450 in 1990. The 2005 figure was well above the East Asia group's $2,240 
average (World Bank) and just higher than that of the Republic of Korea. Average annual eco-
nomic growth from 1990 to 2005 was generally consistent and high at 5.4%, although GDP 
growth is projected to slow to an annual rate of 3.3% during the 2005–2030 outlook period. 
Economy-wide primary energy intensity is projected to continue to fall during the outlook 
period, driven in part by a structural shift in the industry sector from energy–intensive petro-
chemical production to higher value-added electronics manufacturing and information tech-
nology (IT) subsectors. Some of these savings will be offset by upward pressure for transport 
demand, particularly road freight. 

Between 1990 and 2006, the Taipei,China population grew from 20.2 million to 22.7 million, an 
average annual rate of just 0.8%. Over the outlook period, population growth is projected to 
slow and eventually become negative, peaking before 2020 and returning to about 22.7 mil-
lion by 2030 for a 0.0% overall average growth (Figure 6.15.1).

131 World Energy Council. 2007. 2007 Survey of Energy Resources. London. 
132 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors. 
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Final Energy Demand

Total final energy demand is projected to grow at 1.9% annually from 63.4 MTOE in 2005 to 
100.4 MTOE in 2030. The industrial sector will account for the largest share of total demand 
in 2030 at 31.0%, followed by non-energy (29.3%), transport (20.8%), and the other sectors 
(18.9%). Demand for electricity is projected to increase at 1.9% annually (Figure 6.15.2).

Industry Sector

Energy demand in the industry sector is projected to grow at an average annual rate of 1.6% 
from 2005 to 2030, lower than the average annual growth of 3.2% from 1990 to 2005. The shift 
in structure of the industry sector, from energy-intensive to non-energy-intensive industries, as 
well as improvements in energy efficiency will lead to the lower projected growth in energy 
demand in the sector. Currently, the petrochemical industry makes the industrial sector highly 
energy-intensive. Faster projected growth in the electronics and IT industries compared with 
the petrochemical industry will result in the comparatively lower growth rate for industrial 
energy demand, particularly in the latter part of the outlook period. Consequently, energy 
intensity in the industrial sector is expected to decline.

Coal is expected to increase slowly at 2.1% per year, compared with 5.5% growth in the previ-
ous two decades, as a result of a slowdown in crude steel production. On the other hand, the 
growth rate of natural gas is projected at 2.0% between 2005 and 2030.

Transport Sector

Along with economic development improvement in living standards and upgrades in transport 
infrastructure, energy demand of all transport subsectors has exhibited substantial annual 
growth. Over the outlook period, transport energy demand is expected to grow at about 
1.3% per year. Exports of high value-added manufacturing products and more direct air travel 
between Taipei,China and the PRC will spur the growth in energy demand for air transport. To 
accommodate the expected rise in air transport for both the passenger and freight subsectors, 
Taipei,China is considering the construction of a new airport close to the center of Taipei and 

Figure 6.15.1:  GDP and Population—Taipei,China

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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the expansion of freight-handling capacity at Kaohsiung airport. Taipei,China’s population is 
expected to peak sometime in 2020. Mass transit rail systems are expected to gradually replace 
demand for buses and passenger vehicles for city travel, just as high-speed railway systems 
continue to replace the demand for passenger vehicles for intercity travel. Subsequently, 
gasoline demand is expected to grow annually at 0.6% from 2005–2030. In contrast, diesel 
demand for freight trucks is expected to grow at a constant rate of 1.9% per year because 
of the growth of high value-added manufacturing products and expanding petrochemical 
industries that use trucks as their main transport modes.

Other Sectors

Energy demand in the other sectors, including residential, commercial, agricultural, and con-
struction demand, is primarily driven by income growth and improvement in living standards. 
The energy demand of the other sectors is expected to grow at 1.6% per year over the outlook 
period. Electricity is expected to continue to dominate the fuel mix in this sector, accounting 
for 74% of other sector energy demand. 

Primary Energy Demand

The share of new and renewable energy (NRE), which includes biomass, bagasse, wind, solar, 
geothermal, and small hydro in the economy’s primary energy mix, is projected to increase 
significantly from 1.0% in 2005 to 2.9% in 2030. To speed up clean energy development, the 
Renewable Energy Development Act was legislated on 12 June 2009. The essence of the act is 
based on fixed feed-in tariffs and grid-connecting obligation to secure the market for electric-
ity generated from renewable energy.

Figure 6.15.4:  Primary Energy Demand—Taipei,China

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

In 2030, total installed generating capacity will reach 
88 GW, the majority of which will be thermal at 77%―
consisting of coal (34%), natural gas (38%) and oil 
(4%)―followed by hydro (3%), NRE (12%), and nuclear 
(9%) (Figure 6.15.5).

Total electricity generation is projected to increase 
from 223.6 terawatt-hours (TWh) in 2005 to 358.6 TWh 
in 2030, with an annual growth rate of 1.9%. For reduc-
ing carbon dioxide intensity of energy, the share of 
coal will decrease from 53.7% in 2005 to 47.5% in 2030 
because of increasing natural gas electricity genera-
tion and renewable energy development. The share of 

natural gas will increase significantly from 17.6% in 2005 to 24.8% in 2030, in part because of 
environmental considerations. Oil also will be replaced by natural gas, the share of which is 
projected to decrease from 7.6% in 2005 to 2.4% in 2030. The nuclear share will maintain at 
about 17.1% in 2030 as units reach retirement age and are expected to extend their operation 
life. The share of hydro is projected to be the smallest, decreasing from 1.8% in 2005 to 1.0% in 
2030 because of concern about perceived negative environmental impact. Nevertheless, as a 
result of government policy to promote the development of renewable energy (mainly from 
wind power), the share of renewables will increase from 1.4% in 2005 to 7.3% in 2030.

Energy Policy Issues

Import Dependency and Energy Supply Security

Much of Taipei,China’s continued energy development can be viewed as an ongoing effort to 
improve energy supply security. Current energy policy strategies contribute toward this over-
arching goal from a number of angles and can be expected to guide the development of the 
energy supply-and-demand structure over the outlook period.133 

Industrial subsector energy intensity targets, economic restructuring toward higher value-
added and lower energy intensity modes of production (for example, away from petrochemi-
cals and steel), residential and commercial sector efficiency standards, and transport sector 
efforts to shape modal share and improve vehicle efficiency all help to reduce overall eco-
nomic dependence on energy imports. The level and structure of energy demand can be 
moderated through behavioral or preference changes by using continued price reform to 
increasingly reflect true internal or even external costs to the consumer. Taipei,China, once 
extremely reliant on crude oil imports, has significantly diversified its imported energy fuel mix 
with coal and increasingly with cleaner and less carbon dioxide–intensive liquefied natural gas 
as more receiving terminals are constructed. In order to strengthen imported energy supply 
channels and markets, Taipei,China continues with efforts to acquire upstream stakes in fossil 
resource production and maintain oil stockpiles to meet a 60-day supply capacity, alongside 
continued liberalization of the oil market.134 A final strategy is, of course, boosting domestic 

133 See the 2008 Framework of Sustainable Energy Policy for detailed targets and strategies.
134 2001 Petroleum Administration Law, amended January 2009, Bureau of Energy, Ministry of Economic Affairs.

Figure 6.15.5:  Power Generation Mix—Taipei,China

Source: APERC analysis (2009).
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energy production; the 2009 Renewable Energy Development Act aims to do this by establish-
ing a system of grid feed-in tariffs for renewable power sources, while nuclear power, which 
historically contributed a larger share of Taipei,China’s energy supply, may also be considered 
for future expansion.

Nuclear Power Development

Nuclear power production in Taipei,China was responsible for 37.2% of total electricity out-
put in 1990, but only 16.9% in 2006 as nuclear production grew by only 1.3% annually versus 
6.5% annual growth for all electrical production. Taipei,China in recent years has maintained a 
"nuclear-free homeland" policy, leaving the continued operation of its three existing nuclear 
power plants unsettled. However, a fourth nuclear power plant is now scheduled to begin 
commercial operation in 2010–2011, boosting installed capacity from its current 5,144 mega-
watts (MW) to 7,844 MW. Moreover, Taipei,China's 2008 Framework of Sustainable Energy 
Policy will “reconsider nuclear power as a no-carbon energy option” as part of its strategy to  
provide a cleaner and more diversified energy strategy. Currently, then, nuclear power produc-
tion in Taipei,China seems set to expand in the short term, while the potential for the future is 
unclear.

Policy Implications

Ways to secure energy sources may present a continued challenge to Taipei,China, given the 
almost nonexistence of domestic energy reserves. Energy diversification efforts through use of 
renewable energy may not be easily implemented in view of the relatively fast pace of electric-
ity demand growth at an annual rate of 2% through 2030. Utilizing existing technologies—
including coal, natural gas, and nuclear power generation—is a wise approach, in addition 
to the promotion of renewable energy sources. An approach to meet the balance between 
energy security and environment may need to be supported by long-term policies as well as 
developing understanding by the general public.

References

Bureau of Energy, Ministry of Economic Affairs. 2008a. Energy Balances in [Taipei,China].

———. 2008b. The Energy Situation in [Taipei,China].

———. 2008c. Energy Statistical Data Book. Available: www.moeaboe.gov.tw

———. 2008d. Framework of [Taipei,China’s] Sustainable Energy Policy. Available: www.moeaboe.
gov.tw

———. 2008e. [Taipei,China] Energy Statistics. 

Chinese Petroleum Company. 2008. Annual Report.

[Taipei,China] Power Company. 2008. Statistics of [Taipei,China] Power Company.

Energy Information Administration 2008. Country Analysis Briefs: [Taipei,China]. Available: www.
iea.doe.gov/emeu.cabs/



162 

6.16  Fiji Islands

The total primary energy demand of Fiji Islands is projected to increase from 0.8 million 
tons of oil equivalent (MTOE) in 2005 to 1.2 MTOE in 2030 at an average annual rate of 
1.8%.

The projection takes into account the Government of Fiji’s plan to utilize renewable 
energy for electricity generation in view of the increasing price of imported diesel.

•

•

Recent Energy Trends and Energy Policy

Fiji Islands comprise approximately 330 islands with a total land area of 18,270 square kilo-
meters (km2).135 The country has two major islands—Viti Levu (10,429 km2) and Vanua Levu 
(5,556 km2). Other main islands are Taveuni (470 km2), Kadavu (411 km2), Gau (140 km2), and 
Koro (104 km2).136 

Fiji Islands had a total population of 833,000 in 2006 and gross domestic product (GDP) of 
$2.0 billion (constant 2000 prices), with a per capita of $2,296. The average annual growth rate 
of GDP from 2000 to 2006 was 2.6%. The composition of GDP was 59.2% from the services 
sector (with high contribution from tourism), 25.8% from industry, and 15.0% from agriculture 
(World Bank 2008).

Fiji Islands has no energy resources except hydro and biomass, although the potential for solar 
and wind energy utilization is good. 

In 2006, the country’s total primary energy demand was dominated by oil at 65.0% and biomass 
at 26.2%, with the rest coming from hydropower. Oil supply in Fiji Islands was 100% imported 
and import dependence in 2006 reached about 66%. 

Electricity supply in the country is under the purview of the Fiji Electricity Authority (FEA) and 
an estimated 57% of the population is directly connected to the FEA grid. In 2006, approxi-
mately 46% of the electricity supplied by FEA was produced from indigenous resources such 
as hydro and solar energy, with the rest produced using imported fuels. In 2008, electricity 
from indigenous sources increased to 65% of the total with the increase in the generation 

135 World Bank. 2008. World Development Indicators. CD-ROM. Washington, DC.
136 Fiji Government Online Portal. www.fiji.gov.fj/uploads/FToday2006_2007.doc
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from Nagado hydropower plant commissioned in 2006 and a wind farm that started operation  
in 2007.

In view of the absence of fossil energy sources, Fiji Islands continues to seek alternative sources 
of energy to reduce its large import bill. The government is investigating the economic viabil-
ity of a number of renewable energy resources such as wind, geothermal, and hydropower. 
Proven solar lighting systems are being promoted and disseminated as an option for rural 
electrification.137 

Programs are also being implemented to promote the use of renewable energy resources and 
exploit these resources to provide high quality energy. Fiji is blessed with indigenous renewable 
energy resources such a water (hydro), wind, and solar, which can be developed into sound 
technologies with minimal environmental impact. Fiji’s dependence on imported expensive 
petroleum products also needs to be reduced, and global warming curbed by reducing emis-
sions. 

In cooperation with the Pacific International Centre for High Technology Research, Fiji Islands 
embarked on a hybrid power project, the first of its kind in the country. The Nabouwalu Hybrid 
Power Project was initiated in 1995–1996. Through the Renewable Energy Development Pro-
gram, the government installed a wind and solar monitoring station at the project site to col-
lect relevant data and determine the feasibility of utilizing wind energy. The Nabouwalu vil-
lage hybrid power system uses wind and solar energy and its system design includes eight 
wind turbines. It also includes a 40-kilowatt solar array and two 100-kVA diesel generators as 
a backup system. This hybrid system is designed to provide power to the whole Nabouwalu 
government station and Nabouwalu village. 

A subcommittee that will oversee the development of the biofuel industry has been estab-
lished. The development of a biofuel industry is deemed important in light of the withdrawal 
of investment by the European Union, the sugar price subsidy, and the increase in the price of 
oil. The biofuel industry will see the production of high-value energy sources from sugarcane, 
copra, and other forest- and agriculture-based products to meet the local demand for elec-
tricity in Fiji Islands. At the same time, the program aims to promote the diversification of the 
sugar industry through the production of ethanol for export purposes, and the generation of 
electricity from cogeneration at sugar mills for domestic use. 

The country is also pursuing programs in energy conservation to improve efficiency and reduce 
energy costs. Energy conservation programs, which to date have been largely confined to the 
public sector, include energy management systems for buildings, fuel substitution, air condi-
tioning, heat recovery, and lighting. Strategies are being designed to extend this program to 
the private sector and the public through energy education. 

Energy Demand Drivers

In this energy outlook, the GDP of Fiji Islands is assumed to grow at an annual rate of 1.1% from 
2005 to 2030 while the population is assumed to grow at 0.4% per annum for the same period 
(Figure 6.16.1).

137 The information in this section is taken from Fiji Government Online Portal. www.fiji.gov.fj/uploads/ 

FToday2006_2007.doc.
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Final Energy Demand

Final energy demand of Fiji Islands is projected to increase at an average annual rate of 2.1% 
over the forecast horizon of 2005 to 2030 (Figure 6.16.2). 

Industry, the most energy-intensive sector, will have the fastest growth in final energy demand 
of 3.7% per annum as the country increases cement production to support infrastructure devel-
opment for its growing tourism sector and economy as a whole. The final energy demand of 
the industrial sector will reach 0.5 MTOE in 2030 from 0.2 MTOE in 2005. In 2030, final energy 
demand will consist of coal (1.1%), petroleum products (52.6%), electricity (18.8%), and bio-
mass (27.6%). The share of petroleum products to the total will decline from 86.0%, while that 
of electricity will increase from 11.1% in 2005. 

The transport sector is expected to continue its historical growth trend, which would result in 
a slower growth rate of 0.7% per annum. Meanwhile, the residential and commercial sectors 
combined will have a 1.0% annual growth rate.

Primary Energy Demand

Primary energy demand is projected to increase at an 
average annual rate of 1.8% from 0.8 MTOE in 2005 to 
1.2 MTOE in 2030. The primary energy supply in 2030 will 
consist of oil with a share of 67.2%, coal with 0.8%, hydro 
with 7.0%, biomass with 24.6%, and new and renewable 
energy (wind and solar) with 0.4% (Figure 6.13.3).

The share of oil will decline to 62.2% in 2015 from 66.9% 
in 2005 due to displacement of oil in power generation 
with the installation of power plants that will run on 
hydro and renewable energy. However, as electricity 
demand increases after 2015, the potential for hydro 
and other renewable energy will have reached opti-
mum levels. In this regard, new electricity generation 
requirements will be met by oil again.

Figure 6.16.1:  GDP and Population—Fiji Islands

GDP = gross domestic product.

Source: APERC analysis (2009).
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Figure 6.16.2:  Final Energy Demand—Fiji Islands

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Figure 6.16.3:  Primary Energy Supply—Fiji Islands

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

Power generation in Fiji Islands had been dominated by hydropower from 1990 to 2005. How-
ever, due to the projected 4.3% average annual growth in electricity demand and with renew-
able energy potential reaching optimum levels, the installation of new oil-based power plants 
will be necessary in the future. Although new hydropower and wind power facilities will be 
installed in the future, the rapid increase in electricity generation in the industry and services 
sectors will be more than enough to offset the growth in the contribution of renewable energy. 
Therefore, it could be expected that the share of oil-fired generation will increase from 18.1% 
in 2005 to 51.2% in 2030. The share of hydro, on the other hand, will decrease from 81.9% to 
41.7% during the same period. However, generation from biomass, wind, and solar electricity 
generation facilities will post 8.3% share in 2015 and 7.1% in 2030.

Energy Policy Issues and Implications

In view of greater efforts by Fiji Islands to utilize renewable energy to reduce its energy import 
bill, the projection expects the development of more mini and/or micro hydro and wind energy 
farms in the country. The country also recognizes the importance of energy conservation and 
energy efficiency in addressing its future energy needs. Fiji’s energy policies support these 
efforts. Hence, there is no reason for these objectives not to be achieved in the future.

What the country needs to carefully consider is the cost of these energy policies. While increas-
ing the use of new and renewable energy sources is desirable in terms of energy security and 
climate change mitigation, it may result in higher cost of energy supply to the consumers. A 
more detailed feasibility analysis of all energy supply options would therefore be necessary to 
achieve optimum benefits to the country.

As the country endeavors to develop its renewable energy resources, it would help to look at 
various investment options that would bring benefits to the country. Some of these options 
are parts of the Kyoto mechanisms, such as the Clean Development Mechanism. 

Figure 6.16.4:  Incremental Energy Demand 
Growth—Fiji Islands (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.16.5:  Electricity Generation Mix—Fiji Islands

NRE = new and renewable energy.

Source: APERC analysis (2009).

Oil Hydro NRE

1990 2000 2005 2015 2030

17.6%

82.4%

17.4%

82.6%

18.1%

81.9%

25.9%

65.8%

8.3%

51.2%

41.7%

7.1%

Energy Outlook of DMCs in the Pacific  165



166  Energy Outlook for Asia and the Pacific

References

Asian Development Bank. 2009. Asian Development Outlook 2009. Manila.  
Available: www.adb.org/Documents/Books/ADO/2009/TIM.pdf

Chand, Ganesh. 2004. Overview of Current Economic Conditions in Fiji. Available: www. 
gpn.org/data/fiji/fiji-analysis.pdf

Fiji Electricity Authority. 2009. Annual Report 2008. Available: www.fea.com.fj/userfiles/file 
/FEA%20AR%202008.pdf

Fiji Government Online Portal. FEA to embark on a 100 per cent renewable energy power utility. 
Press Release. Available: www.fiji.gov.fj/publish/page_6268.shtml

Fiji Government Online Portal. Fiji Today 2006–2007. Available: www.fiji.gov.fj/uploads/ 
FToday2006_2007.doc

Government of Fiji. 2006. Strategic Development Plan 2007–2011. Parliamentary Paper Number 
92. Available: www.forumsec.org/UserFiles/File/Fiji_Strategiic_Development_Plan 
_2007-2011.pdf

World Bank. 2008. World Development Indicators. CD-ROM. Washington, DC.



  167

6.17  Papua New Guinea

Papua New Guinea’s total primary energy demand is projected to increase from 
1.6 million tons of oil equivalent (MTOE) in 2005 to 6.3 MTOE in 2030; natural gas 
production will increase significantly for liquefied natural gas exports beginning in 
2014. The projection expects robust energy demand in industry.

The projection indicated that PNG could become a net oil importer before 2030, unless 
large reserves of oil are found by recent and future exploration endeavors.

PNG may need to address greater use of renewable energy as a long-term alternative to 
oil and natural gas in power generation.

•

•

•

Recent Energy Trends and Energy Policy 

Papua New Guinea demand for commercial energy appears to have gradually risen from 1990 
to 2006 despite fluctuations the country’s rate of economic expansion. Over this period, total 
primary energy demand (TPED), excluding noncommercial biomass,138 grew from 0.9 MTOE 
to 1.6 MTOE, an average annual rate of 4.2%. For total final energy demand (TFED)—for which 
historical data on end-use commercial-traded energy is somewhat less comprehensive—
growth was 3.4%. Per capita TPED grew slowly, from 0.21 tons of oil equivalent (TOE) to 
0.26 TOE and remained quite low on an absolute level. Primary energy intensity was heavily 
influenced by PNG's overall economic expansion: it grew from 404 TOE/$ million to 432 TOE/$ 
million over 1990 to 2006, an average annual growth rate of 0.5%, but in the interim fell to as 
low as 274 TOE/$ million in 1996 following a period of sustained economic growth before 
rising during ensuing economic stagnation. 

PNG is geographically a mid-sized equatorial Pacific island country with long coastlines, rugged 
interior, and abundant natural and mineral resources. Most of its largely rural population is 
engaged in subsistence agriculture, while the commercial economy is dominated by the 
export of mineral and, to smaller extent, energy resources (in total 82% of gross domestic 
product [GDP] 2006, though sensitive to commodity prices) followed by light industry and 
services. The fastest-growing industry sector is the largest consumer of commercially traded 
energy, though the level can be heavily influenced by the operations of individual large-scale 
projects or end users such as mines. From 1990 to 2006, the share of TFED attributed to the 
industry sector grew from about 31.0% to 53.8%, and transport's share, mostly freight diesel and 
aviation kerosene, was flat from about 38.7% to 33.8%. The combined residential, commercial, 
and "others" sectors' share, for which historical data is not comprehensive and excluding use of 
noncommercial biomass, fell from about 23.0% to 12.7% of TFED with essentially no recorded 
growth in shared total energy demand.

138 Unless otherwise stated, all primary energy demand and final energy demand figures in this section, including 

derived energy intensity metrics, exclude noncommercial biomass fuel. With an overwhelmingly rural and non-

electrified population, much residential, commercial, and informal industry or agriculture traditional energy use in 

PNG is biomass-based and not commercially traded or reported in national statistics.
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Oil remains the overwhelmingly dominant fuel in PNG’s primary energy supply and final 
energy demand. From 1990 to 2006, oil’s share of TPED fell from 87.0% to 79.6% alongside 
continued widespread use in power generation as well as industry and transport. Natural gas 
rose from 8.3% to 15.8% amid growing indigenous production and use for power generation, 
and hydropower was flat at about 5.0% share given a doubling of output in the late 1990s. 
In 2006, there was no significant coal supply or use in PNG. Over the same period, oil's share 
of TFED grew from 64.9% to 76.6%, and electricity was flat at about 23%. In 2006, there was 
no significant final demand of natural gas. PNG electricity production is consumed primarily 
by the industry sector and includes significant auto generation in the oil and gas industry. 
Generation in 2006 was primarily oil-fired, followed by hydropower, natural gas, and recently-
added geothermal production. 

In more recent years, PNG's energy demand growth appears to have accelerated. TPED grew 
annually at 2.3% from 1990 to 1999 and climbed further to 6.5% annual growth from 1999 to 
2006 with a large uptick in oil and gas supply. TFED, however, remained essentially unchanged, 
slipping from 3.3% annual growth over 1990 to 1999 to 3.2% annual growth from 1999 to 
2006. 

PNG has fossil energy resources, primarily oil and natural gas, which it has historically produced 
for domestic demand as well as some export. Overall indigenous hydrocarbon production, 
however, is relatively small, and peaked about 1994 at 5.9 MTOE amid rapidly depleting oil 
reserves. Though estimates for recoverable coal reserves are not available,139 proven gas 
reserves are estimated at 8.0 trillion cubic feet and proven oil reserves at 0.09 billion barrels.140 
Gas exploration and development has strengthened in recent years with renewed interna-
tional investment interest, but production in 2006 was still only 10% for oil; gas production is 
set to grow significantly, though, with the construction of an liquefied natural gas (LNG) lique-
faction terminal near Port Moresby set to begin operations in 2014 and expand to three trains 
capacity by 2017. In addition, although PNG is a net crude oil exporter, it has historically relied 
on imports for nearly all final petroleum products as it lacked a domestic refining industry. The 
first major domestic refinery opened in 2004, however, and now provides for most of PNG’s 
petroleum product demand plus a small surplus. Given its terrain and geography, PNG’s renew-
able resources, particularly small hydro and geothermal in addition to biomass, are thought to 
be excellent with potential production capacity easily exceeding current TPED.141

PNG national energy policies have historically focused on regulation of oil and gas industry 
exploration, development, production, and export. For example, the Oil and Gas Act, revised in 
2002, established authority and management frameworks for domestic oil and gas production, 
and related 2003 budget provisions sought to encourage foreign investment in the sector by 
reforming associated tax rates and royalties. This has subsequently led to increased subscrip-
tion in recent oil licensing rounds. 

In comparison, domestic energy demand policy is less developed, though efforts are ongo-
ing. In recent years, a growing awareness of the country’s oil dependency amid growing total 
energy demand and declining domestic oil production motivated the creation of a com-
prehensive strategy aimed at the future development of PNG’s energy supply and demand 
system. Drafts for the first PNG national energy policy and rural electrification policy became 

139 World Energy Council. 2007. 2007 Survey of Energy Resources. London. 
140 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
141 Asia Pacific Energy Research Centre. 2008. APEC Energy Overview. Tokyo. 



available in 2006, and final legislation is being reviewed by a government task force. The Elec-
tricity Industry Policy, which was finalized in 2008, and the 2000 Electricity Industry Act, which 
preceded it, established the supply coordination roles for de facto power monopoly PNG 
Power Limited, its government regulator, and also the introduction of broader competition in 
the power sector.142 Other government documents, including the PNG 2005 to 2010 Medium 
Term Development Strategy, have identified some basic energy-demand-oriented development 
paths, including the increased use of cost-effective natural gas by manufacturing industries in 
Port Moresby, and the establishment of monitoring and eventual targets for metrics including 
total economic energy intensity and the share of population relying on traditional biomass 
fuels (PNG Ministry for National Planning and Monitoring, November 2004).

Energy Demand Drivers 

PNG per capita GDP in 2006 was approximately $612 
(constant 2000 dollars), having risen from $520 in 
1990. Average annual economic growth from 1990 to 
2006 was 3.6% but very uneven; it reached 11.8% from 
1990 to 1994, but stagnated from 1994 to 2002 amid a 
global downturn in commodity prices before resuming 
growth of about 2.4% from 2002 to 2006. GDP growth 
is projected to recover toward its long-term historical 
rate, with annual growth of about 3.5% over the 
2005 to 2030 outlook period. Economy-wide primary 
energy intensity, which first fell but rose again from 
1990 to 2006 alongside fluctuations in GDP growth, 
is projected to rise gradually over the outlook period 

as the PNG economy industrializes and energizes with expanded natural gas use. Energy-
intensive industrial energy demand, particularly for the energy transformation sector’s own 
use, is set to rise with continued operation and potential expansion of downstream oil refining 
and LNG export facilities. 

From 1990 to 2006, the PNG population grew from 4.1 million to 6.2 million, a relatively fast 
average annual rate of 2.6%, but is projected to slow to just under 1.7% annual growth over the 
outlook period as the population continues to rise to about 9 million in 2030. The urban share 
of PNG's population is very low; it reached about 13.5% in 2006, having grown only slightly 
from 13.1% in 1990, and though the overall electrification rate of the country is not available, 
it is thought to be quite low as residential electricity services are not readily available outside 
the capital (Figure 6.17.1). For a variety of reasons, the PNG urbanization rate is not expected 
to climb significantly in the short to mid term, with the national government instead focusing 
on improving quality of life in existing rural areas.143 As such, PNG Power Limited is currently 
expanding residential and commercial electricity service to the peri-urban regions surrounding 
the Port Moresby urban area, and this will contribute to rising demand for clean and modern 
fuels in these sectors. Lacking extensive road infrastructure, PNG’s transport energy demand is 
expected to grow more slowly than those of other sectors.

142 APERC. 2008. APEC Energy Overview. Tokyo.
143 Ministry for National Planning and Monitoring. 2004. 2005 to 2010 Medium Term Development Strategy. Port 

Moresby. 

Figure 6.17.1:  GDP and Population—Papua New 
Guinea

GDP = gross domestic product.

Source: APERC analysis (2009).
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Final Energy Demand

Final energy demand of PNG is projected to increase at 
an average annual rate of 2.7% over the forecast hori-
zon of 2005 to 2030 (Figure 6.17.2).

Energy demand is assumed to correlate directly to for-
mation of value-added and economic activity aggre-
gated in the national GDP. Energy intensity over GDP 
in industry, transport, and residential and commer-
cial sectors is assumed to remain at historical levels 
throughout the planning horizon. 

The projection had taken into account PNG’s LNG proj-
ect, which is expected to begin production and exports 
of LNG of 6.3 million metric tons per year from two 
trains, in 2014; and additional LNG production from the 
third train of 3.15 million tons per year, in 2017. Nota-

bly, the LNG plant is to be located near Port Moresby, while natural gas will be delivered by 
pipeline from the Juha production facilities located at an elevation of 950 meters (m) and from 
the Hides production facilities, at elevation of 1,700 m to 2,800 m. The gas pipeline from the 
production fields will descend from the mountains to the coast, and continue as a sub-sea gas 
pipeline parallel to the coastline, heading due east, for 450 kilometers144 to the LNG plant.

Energy use in natural gas and LNG production for exports will significantly increase PNG’s 
energy use for transformation—assumed to be primarily of natural gas for power generation 
and direct use.

Industry Sector

The projection assumes that industry will maintain its current industrial structure, which con-
sists of light manufacturing and processing industries of agricultural products. Nonetheless, 
the scale of production of these industries is projected to expand. 

Final energy demand in industry is expected to increase at an average annual rate of 3.3% per 
year, from 0.5 MTOE to 1.2 MTOE, over the forecast horizon. Final energy demand of industry 
consists of petroleum products (60.9% share) and electricity (39.1% share) in 2030; the projec-
tion estimates greater share of electricity use in industry from 31.7% share in 2005. 

Transport Sector 

Final energy demand in transport is mostly of diesel oil, followed by aviation kerosene, and 
least for gasoline. Total final energy demand in transport is expected to increase at an average 
annual rate of 1.6% over the forecast horizon. 

Demand for diesel oil is projected to increase at an annual average rate of 2.2% over the fore-
cast horizon, from 0.2 MTOE to 0.3 MTOE in 2030. Demand for aviation kerosene is expected to 
increase at an average annual rate of 2.3%, from 0.08 MTOE to 0.1 MTOE. 

144 Esso Highlands Limited, PNG Liquefied Natural Gas 2008, at www.pnglpg.com

Figure 6.17.2:  Final Energy Demand—Papua New 
Guinea

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Other Sectors

Final energy demand in other sectors consists primarily of electricity, kerosene, and liquefied 
petroleum gas (LPG). Final energy demand in other sectors is projected to increase at an aver-
age annual rate of 3.0% over the forecast horizon. Demand of electricity is expected to increase 
most rapidly at 3.8% from 0.07 MTOE to 0.2 MTOE in 2030; while petroleum products, including 
LPG, are expected to increase at an average annual rate of 2.8%, from 0.05 MTOE to 0.1 MTOE 
over the forecast horizon. 

The projection only accounts for final demand of commercial energy in other sectors due to 
inadequate information on noncommercial energy use, specifically in household and com-
mercial use. PNG’s demand of noncommercial energy of biomass is projected to remain sig-
nificant over the forecast horizon. Notably, the share of demand for electricity in other sectors 
is higher than demand for fuels up to 2030 (Figure 6.17.3).

Primary Energy Demand

In view of the government’s policy on special fiscal term in oil and gas exploration since 2003, 
and rapid development of natural gas production that will produce associated hydrocarbon 
liquids, the forecast expects average annual oil production to increase from 2005 levels. 

Primary energy demand is projected to increase at an average annual rate of 5.6% from 
1.6  MTOE in 2005 to 6.3 MTOE in 2030 (Figure 6.17.3).

Natural gas production is expected to meet LNG production for exports at full production 
capacity, and demand for gas in power generation in the future. 

Figure 6.17.3:  Primary Energy Demand—Papua New 
Guinea

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Electricity

Power generation in PNG consists of generation capac-
ities that belong to the utility, specifically PNG Power 
Ltd. In addition, there is significant auto generation or 
captive power in the oil and gas industry. 

PNG is expected to increase its hydropower capac-
ity from 161.8 megawatts (MW) in 2005 by some 
74.25  MW by 2015.145 The projection expects further 
hydropower of 100 MW by 2030. However, under a case 
of business as usual, the projection does not expect 
any further geothermal development, and assumes 
the most recent third unit addition of 20 MW at Lihir 
Island, to a total of 56 MW, maintained over the forecast  
horizon. 

The projection expects greater use of natural gas in power generation, in view that natural gas 
supply would be available in Port Moresby. Under the case of business as usual, and with no 
definite plans for extensive utilization of renewable energy in power generation, the projection 
expects declining use of oil, but with an overall increase in fossil-based power generation. 

Energy Policy Issues and implications

Planning for Energy Development

As described earlier, PNG is now in the process of developing its first comprehensive national 
energy strategy. Successful issuance and continued revision will significantly enhance energy 
sector stakeholders’ ability to coordinate infrastructure investment, service provision, and risk 
management. For potential large and small domestic energy producers or suppliers, a defined 
energy strategy that attempts to harmonize standards can aid identification of and confi-
dence in potential new markets, ultimately expanding affordable energy services and improv-
ing social welfare. For major energy consumers across sectors, an energy framework that, for 
example, offers a general strategy for fuel access, availability, and cost can remove a significant 
amount of investment risk for new and economically productive projects. For the government 
and society as a whole, an energy policy that improves salience of overall energy supply and 
trends, or that identifies key challenges faced by the broader energy sector, directly contrib-
utes to long-term energy security. 

With so much of its development path yet ahead, PNG’s early and aggressive approach toward 
energy in its own right, rather than simply a derived cost or a limiting factor, should help ensure 
that the energy sector remains a core asset driving continued economic growth. In the short 
term, this future-oriented undertaking can be immediately strengthened through better 
insight into both the current and historical situations. More comprehensive domestic energy 
supply and demand statistics continue to be an important foundation for robust decision 
making among diverse energy sector stakeholders. 

145 Uruhu, B. and L. Makati. 2005. Brief Presentation from Papua New Guinea Power Ltd. A Paper Presented at Renewable 

Energies Workshop, Nadi, Fiji. 14-25 November.

Figure 6.17.5:  Electricity Generation Mix—Papua New 
Guinea

NRE = new and renewable energy.

Source: APERC analysis (2009).
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Fuel Choice

Amid continued economic growth and rising oil demand, and barring significant new discov-
eries or extraction opportunities, it is reasonable to expect PNG to become a net oil importer 
over the mid to long term. This transition will be important not only to secure stable external 
oil supply but also because it will represent a reversal in net oil revenues. What has histori-
cally been an important contributor to government income will become a draw. Nevertheless, 
there is significant potential in the current energy mix to mitigate incremental oil demand 
across the economy through fuel switching, helping to slow the import transition. Moreover, 
there is ample guiding experience on this very dilemma from which to draw across the histori-
cal energy development and policies of neighbors throughout Asia and the Pacific. 

Current oil and oil product demand is split between power generation and the industrial and 
transport end users. Power and industry are obvious first choices on which to focus efforts. 
Malaysia and Singapore, for example, have been extremely successful in rapidly transitioning 
a dominantly oil-fired power generation sector into one fueled more cleanly and more effi-
ciently by natural gas—a fuel that will likely be more available than oil through indigenous 
production in PNG over the outlook period. Elsewhere in the power sector, particularly for 
decentralized, rural, off-grid generators and auto producers, new and renewable energies such 
as geothermal, small hydro, solar, or even biomass and pressed palm oil (all resources that PNG 
has in abundance), could be attractive substitutes for, or complements to, oil-based genera-
tion fuels. The Philippines, for example, has long experience in such application of decentral-
ized renewable power in rural or island environments where these technologies can be more 
attractive from cost and reliability standpoints than an inefficient and often expensive diesel 
supply chain. 

Some users of oil in industry may be able to transition to natural gas as well, but given the 
infrastructure cost of gas distribution networks, one more immediate and economic option in 
the short term could be final demand of coal. Coal is currently not used extensively in PNG and 
for various environmental reasons may not be an attractive long-term energy supply solution. 
However, it could be securely and economically imported from regional neighbors that cur-
rently export on a large scale. Such a transition from oil to coal for industrial uses would be not 
unlike the policy pursued for many years by the People’s Republic of China in its own attempts 
to mitigate rising domestic oil demand in the face of insufficient indigenous production. 

The fuel switching options described here are not necessarily easy or without cost. Some strat-
egies—rural power generation from renewables, for example—will require significant upfront 
investment costs to be recouped only later through fuel savings and added social utility. More-
over, PNG has special geographic, cultural, and economic characteristics that may make the 
experiences of other countries less applicable. Many rural power generators, for example, will 
continue to rely on diesel as it best suits their conditions. There are similar exceptions in other 
sectors as well. Nevertheless, PNG is fortunate enough to draw from such a wealth of relevant 
energy policy and energy experiences as it lays its own energy development path. 
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6.18  Timor-Leste

The total primary energy demand of Timor-Leste is projected to increase from 0.1 million 
tons of oil equivalent (MTOE) in 2005 to 0.8 MTOE in 2030 at an average annual rate of 
7.4%.

The projection takes into account the Government of Timor-Leste’s plan to improve its 
power system and develop its oil and gas resources.

•

•

Recent Energy Trends and Energy Policy 

Timor-Leste is a relatively small country in terms of land area and population. It has a total 
land area of 14,870 square kilometers and a population of 1.1 million in 2006. The country’s 
gross domestic product (GDP) during the same year amounted to $331 million (constant 2000 
prices) with per capita GDP of $310—one of the lowest among the Asian Development Bank’s 
(ADB) developing member countries (DMCs).146

Timor-Leste is one of the only two countries among ADB’s Pacific DMCs that possesses energy 
reserves, with 554 million barrels of proven oil reserves and 7.1 trillion cubic feet of proven 
natural gas reserves.147 

Timor-Leste produced 7.2 MTOE of crude oil in 2002, and this increased at an annual rate of 
0.3% until 2006. Almost all of the crude oil production is exported—with a small amount used 
for electricity generation—while the country imports its petroleum product requirements in 
the absence of oil-refining facilities.

The economy of Timor-Leste has been contracting since 2002, with GDP decreasing at an aver-
age annual rate of 1.3% until 2006. Its total primary energy demand and total final energy 
demand are, however, growing at annual average rates of 1.9% and 2.0%, respectively during 
the same period.

In 2008, the first hydroelectric facility in the country was commissioned with an installed gen-
erating capacity of 0.3 megawatts (MW). The power plant is projected to produce 1.5 giga-
watt hours (GWh) of electricity annually and could generate annual savings on diesel demand 
amounting to $300,000.148 A bigger hydro project, the Iralalaru, with a potential installed capac-
ity of 28 MW, is being promoted. This project has a potential annual electricity generation of 
189 GWh—about 60% of the total electricity generation of Timor-Leste in 2005.149

146 World Bank. 2009. World Bank Development Indicators. CD-ROM. Washington, DC.
147 Central Intelligence Agency. 2009. The World Factbook–Timor-Leste. www.cia.gov/library/publications/the-World 

-factbook/geos/tt.html
148 Hydro Timor. www.hydrotimor.com/gariuai/ keydata.html 
149 Hydro Timor. www.hydrotimor.com/iralalaru/ keydata.html
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Timor-Leste is a new country and has just started formulating its energy policies. In fact, its 
law on petroleum resources has just been promulgated in August 2005.150 Currently, Timor-
Leste is still negotiating with contractors of the Sunrise Natural Gas Field to pipe the gas to 
Timor-Leste for processing into liquefied natural gas (LNG) and export. This project is seen to 
provide a much-needed boost for economic development of the country as the project would 
bring about employment opportunities for Timor-Leste citizens.151 However, due to geological 
reasons—the presence of the Timor Trench—it is not feasible to build a pipeline from Sunrise 
Field to Timor-Leste. The natural gas could be transported by pipeline to Australia or processed 
at sea at a floating LNG plant.152

Timor-Leste has been rehabilitating its infrastructure, including power, through financial and 
technical assistance from donors like ADB.153 Plans are also underway for the expansion of 
power supply with the proposed installation of additional 210 MW of new generating capaci-
ties, 10 substations, and 600 km of high-voltage transmission lines.154

As regards electrification, the Power Sector Development Plan for Timor-Leste has adopted a 
scenario aimed at ensuring that at least 80% of households have access to electricity by 2025.155 
According to ADB’s Asian Development Outlook 2009, this rough target has been included in the 
electrification program announced in mid-2008.156

Timor-Leste is also expected to benefit from the development of the Sunrise Gas Field that 
would reflect an export of natural gas in its energy balance. In proportion to its share of natural 
gas production, the country will also have a share of the energy demand in the production and 
processing of natural gas. This will reflect as own use of the energy sector in the energy balance 
and would be added to the primary energy demand. 

The above information was used as basis for forecasting future energy supply and demand in 
Timor-Leste to 2030.

Energy Demand Drivers

In this energy outlook, the GDP of Timor-Leste is assumed to grow at an annual rate of 5.0% 
from 2005 to 2030 while the population is assumed to grow at 3.1% per annum for the same 
period (Figure 6.18.1).

150 East Timor Law Journal. 2005. Law on Petroleum Activities. www.eastimorlawjournal.org/East_Timor 

_National_Parliament_Laws/Law-2005-13.pdf
151 Lao, Hamutuk. 2008. Sunrise LNG in Timor-Leste: Dreams, Realities and Challenges. www.laohamutuk.org/Oil/ LNG/

Report.htm
152 Lao, Hamutuk. 2008. Sunrise LNG in Timor-Leste: Dreams, Realities and Challenges. www.laohamutuk.org/Oil/ LNG/

Report.htm
153 Asian Development Bank (ADB). 2009. Eighth Progress Emergency Infrastructure Rehabilitation Project, Phase 1.  

www.adb.org/Documents/ Conference/Timor-Leste/Eighth-Progress-Report/part2-infrastructure.pdf
154 Lao, Hamutuk. 2009. Heany Oil Power Plants: Projects without Process. www.laohamutuk.org/Bulletin/2009 /Jun/

bulletinv10n1.htm#heavy
155 ADB. 2004. Power Sector Development Plan for Timor-Leste. www.adb.org/Documents/Studies/Timor- 

Power-Sector-Dev/power-sector.pdf
156 ADB. 2009. Asian Development Outlook 2009. Manila. www.adb.org/Documents/Books/ADO/2009/TIM.pdf



Energy demand will be driven by economic and population growth. In the absence of sufficient 
historical energy and economic data, an energy intensity approach was applied. In estimat-
ing future demand, the per capita energy demand and per capita income of other develop-
ing economies were examined to see the possible per capita energy demand of Timor-Leste. 
For example, the per capita oil demand in 2030 was assumed to increase to 0.07 tons of oil 
equivalent (TOE) in 2030 from 0.02 TOE in 2005 based on the scatter plot of final oil demand 
of selected ADB DMCs as shown in Figure 6.18.2. The figure shows that Timor-Leste’s GDP per 
capita in 2005 was about $310 and per capita final oil demand was 0.02 TOE. In 2030, Timor-
Leste’s per capita income would be $491, which is close to the $479 of India in 2002. In 2002, 
India’s per capita final oil demand was 0.07 TOE. It could therefore be assumed that Timor-Leste 
would have at least the same final oil demand per capita in 2030.

This approach was also applied in projecting electricity demand to 2030 by comparing elec-
tricity demand and per capita GDP of the same selected countries.

Final Energy Demand

Final energy demand of Timor-Leste is projected to 
increase at an average annual rate of 6.5% over the 
forecast horizon of 2005 to 2030. As Timor-Leste has 
no data on the consumption of biomass,157 this growth 
rate only represents the demand of commercial energy 
such as oil and electricity (Figure 6.18.3). 

Final energy demand data in Timor-Leste does not 
report the consumption of the industry sector. The 
disaggregation only reports consumption of transport 
and other sectors. Likewise, the consumption of oil is 
allocated only for transport, while that of electricity is 
allocated to others. 

157 There is no data on the final use of biomass in Timor-Leste. 

Figure 6.18.1:  GDP and Population—Timor-Leste

GDP = gross domestic product.

Source: APERC analysis (2009).
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Figure 6.18.2:  Final Oil Demand of Selected ADB DMCs

ADB = Asian Development Bank, DMC = developing member country, GDP = gross 
domestic product, TOE = tons of oil equivalent.

Source: APERC analysis (2009).
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Nevertheless, estimates of future demand show that the demand for oil (which is also the same 
as the demand of the transport sector) will increase at an annual rate of 7.8%. The demand for 
electricity (which is also the demand of “others”) will grow at an annual rate of 5.0%. It should 
be noted however that the oil and electricity demand are the demand of all sectors such as 
industry, transport, commercial, residential, and agriculture.

As mentioned earlier, the per capita demand for oil will increase from 0.02 TOE in 2005 to 
0.07 TOE in 2030. Electricity demand will increase from 317 kilowatt-hour (kWh) per person 
to 500 kWh person in 2030 as the country’s per capita income increases from $310 in 2005 to 
$491 in 2030.

Primary Energy Demand

Primary energy demand is projected to increase at an average annual rate of 7.4% from 
0.1 MTOE in 2005 to 0.8 MTOE in 2030. The primary energy demand in 2030 will consist of 
oil with a share of 63.1%, and natural gas with 35.5%, and hydro, the remaining 1.4%. In 2005, 
100% of the primary energy demand came from oil (Figure 6.18.4).

Oil demand will increase from 0.1 MTOE in 2005 to 0.5 MTOE in 2030 growing at an average 
annual rate of 5.5%. Natural gas demand will increase from zero in 2005 to 0.3 MTOE in 2030, 
attributed to demand of natural gas in the production and processing of the natural gas from 
Sunrise Gas Field.158

Hydro will start to figure in the energy mix as early as 2008 with the commissioning of the Gari-
uai mini-hydropower plant. Another hydropower plant having a potential capacity of 28 MW 

158 In this projection, it was assumed the Sunrise Field will be exploited, with Timor-Leste getting 50% of the natural gas 

production although the gas would be processed to LNG in Australia or in a sea-borne LNG plant. Consequently, 

Timor-Leste will also be responsible for 50% of the energy used for the production and processing of natural gas. 

This explains why there is a demand for natural gas while there is no consumption in the power generation and 

final consumption sectors.

Figure 6.18.4:  Primary Energy Demand— 
Timor-Leste

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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is assumed to be developed after 2015 and would result to an increase in hydro share in the 
primary energy demand from zero in 2005 to 1.4% in 2030.

The incremental growth in energy demand is shown in Figure 6.18.5. The increase in oil 
demand would be due to increase in electricity generation from oil power plants as well as in 
the demand of the transport sector. The demand for natural gas will be due to production and 
processing of natural gas from the Sunrise Field.

Electricity

As mentioned earlier, power generation in Timor-Leste 
had been 100% fueled by oil in 2005. However, it could 
be assumed that that at least 28.3 MW of hydroelec-
tric generating capacity could be added after 2015. 
By 2030, hydro will have a share of 11.1%, reducing oil 
share in power generation to 88.9% (Figure 6.18.6).

The country would also be able to utilize new and 
renewable energy (NRE) sources. But due to the high 
cost associated with these resources and the availabil-
ity of natural gas, it could be expected that develop-
ment of NRE might be limited.

Energy Policy Issues and Implications

Developing Alternatives to Oil

Being 100% dependent on oil for its commercial energy demand, it would benefit Timor-Leste 
if it is able to develop its other energy resources. The commissioning of the Gariuai mini-hydro-
power plant in 2008 is a positive development that would spur the development of larger 
hydro potential such as the Iralalaru hydroelectric power project. Other potential sites such as 
Atsabe Magapu, Bobonaro Aiasa, and Maliana Bulobo appear to have not yet been explored. 
Hydro, particularly mini-hydro, which does not require the building of dams, should be devel-
oped in the country to wean itself from overdependence on oil.

Other potential sources of electricity in Timor-Leste such as wind, biomass, and solar photovol-
taic could also be used for electricity supply in remote areas. A study on these resources should 
be considered to further diversify the sources of energy in the country.
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Figure 6.18.6:  Electricity Generation Mix—Timor-Leste

Source: APERC analysis (2009). 
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6.19  Other Pacific Islands

The total primary energy demand of the other Pacific islands (OPI) is projected to 
increase from 0.5 million tons of oil equivalent (MTOE) in 2005 to 0.7 MTOE in 2030 at 
an average annual rate of 1.5%.

The projection takes into account the possible utilization of new and renewable energy 
to meet the projected growth in electricity demand in the OPI.

•

•

Recent Energy Trends and Energy Policy

The OPI consists of the Cook Islands, Kiribati, Nauru, Palau, Samoa, Solomon Islands, Tonga, and 
Vanuatu. Marshall Islands, the Federated States of Micronesia, and Tuvalu are not included due 
to the unavailability of energy data. None of these islands possess proven reserves of coal, oil, 
and gas. The OPI is 100% import dependent on oil.

Some countries in the OPI have hydro resources that could be tapped for electricity genera-
tion. In fact, the power generation mix of Palau and Samoa in 2006 comprises 11.9% and 35.7% 
of hydro, respectively.159 Solomon Islands, which possesses the biggest land area among the 
OPI, could have the largest potential for hydro. 

Wind energy is another resource that could be tapped in the OPI depending on the competi-
tiveness of this resource with other options. For example, Vanuatu currently has an operating 
wind farm.160 Solar power is also being used in the OPI, particularly in Kiribati, for solar home 
systems. Solar home systems were touted to offer the most cost-effective solution due to dis-
tances between islands, sparse population, and good solar conditions.161 

OPI’s land area spans over 45,000 square kilometers scattered throughout the South Pacific 
Ocean. The total population of OPI was more than 1.1 million in 2006.162 The collective gross 
domestic product (GDP) of these eight island countries totaled $1.4 billion in 2006, with per 
capita GDP of $1,223.

Most of the energy policies in the OPI are for the electricity supply systems in terms of capac-
ity expansion, maintenance, and use of new and renewable energy. For example, utilization 
of wind energy has been studied in the Cook Islands and was found to be feasible.163 As men-
tioned earlier, solar home systems are also seen as a supply option for sparsely populated 
remote islands.

159 UNSD. 2009. UN Energy Database. 
160 There are 11 units of wind power generation, each of which has capacity of 0.275 MW. 
161 GENI. Undated. People Want Light, not Photovoltaics: the Islands of Kiribati. www.geni.org/globalenergy/ 

research/ruralelectrification/casestudies/kiribati/
162 World Bank. 2008. World Development Indicators. CD-ROM. Washington, DC.
163 Zieroth, G. 2006. Feasibility of Grid-Connected Wind Power for Rarotonga, Cook Islands – Draft Report. PIEPSAP 

Project Report 69 (March). 
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The reason behind the drive toward renewable energy is due to the 100% dependence of OPI in 
oil imports and most of the electricity-generating facilities are powered by imported diesel fuel.

Energy Demand Drivers

In this energy outlook, the GDP of OPI is assumed to grow at an annual rate of 2.6% from 2005 
to 2030, while the population is assumed to grow at 1.6% per annum for the same period 
(Figure 6.19.1).

Final Energy Demand

Final energy demand of OPI is projected to increase at an average annual rate of 1.7% over the 
forecast horizon 2005 to 2030 (Figure 6.19.2). 

The industry sector will have the fastest growth in final energy demand of 2.6% per annum. 
The final energy demand of the industrial sector will reach 0.06 MTOE in 2030 from 0.03 MTOE 
in 2005. 

The transport sector demand will grow at 1.6% per annum while the “others” sector demand 
will increase by 1.7% per annum.

In 2030, final energy demand will consist of petroleum products (54.1%), electricity (12.8%), 
and biomass (33.1%). The share of electricity to the total will increase to 12.8%, while those of 
petroleum products and biomass will decrease to 54.1% and 33.1% in 2030, respectively. 

Primary Energy Demand

Primary energy demand is projected to increase at an average annual rate of 1.5% from 
0.5 MTOE in 2005 to 0.7 MTOE in 2030. The primary energy demand in 2030 will consist of oil 
with a share of 78.7%, hydro with 1.0%, and biomass and new and renewable energy (wind and 
solar), collectively, with 20.3% (Figure 6.19.3).

Figure 6.19.1:  GDP and Population—Other Pacific 
Islands

GDP = gross domestic product.

Source: APERC analysis (2009).
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Figure 6.19.2:  Final Energy Demand—Other Pacific 
Islands

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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The share of oil will increase to 78.7% in 2030 from 
73.9% in 2005 largely due the increase in the demand 
for fuel for electricity generation, with the installation of 
new oil-fired power plants. The projected growth rate 
for fuel for electricity generation is 2.3% per annum.

The share of hydro will decrease by 0.1% from 1.1% in 
2005 to 1.0% in 2030. This is attributed to the limited 
potential for hydro in small islands.

Electricity

Power generation in OPI had been dominated by oil 
from 1990 to 2005. This is projected to continue in the 
future. Oil-based generation will increase from 88.1% 

of the power generation mix in 2005 to 91.0% in 2030. The share of hydro will decrease from 
11.9% in 2005 to 9.0% in 2030, although electricity generation from hydro will grow by 1.1% 
per annum. From 0.06 terawatt-hours (TWh) in 2005, hydrogeneration will increase to 0.08 TWh 
in 2030 (Figure 6.19.5).

Energy Policy Issues and Implications

Reducing Dependence on Imported Oil

The countries in OPI are 100% dependent on imported oil for their transport, household, and 
industrial demand as well as for electricity generation. This could be expected to increase in par-
allel with the projected economic growth of these countries. However, it has been demonstrated 
in several of these OPI countries that dependence on oil could be reduced by utilizing alterna-
tive sources of electricity like hydro (mini and micro) as well as solar home systems. At least one 
country in the OPI has also studied the feasibility of grid connected wind power plants. 

Figure 6.19.3:  Primary Energy Supply—Other Pacific 
Islands

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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For dependence on imported oil to be reduced, a more detailed study of available new and 
renewable energy resources in the OPI, coupled with economic feasibility studies would be 
required for these resources to be exploited. OPI would need foreign technical and financial 
assistance to develop these resources. The clean development mechanism of the Kyoto Proto-
col could be one financing scheme that could be considered.
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6.20  Bangladesh

Bangladesh’s primary energy demand is expected to grow annually at 3.4%, from 
24.2 million tons of oil equivalent (MTOE) in 2005 to 56.5 MTOE in 2030, driven by high 
demand for natural gas in the power sector.

Bangladesh is likely to increase demand for natural gas, supported by abundant 
domestic reserves. 

Infrastructure development is essential to ensure appropriate energy supply and induce 
necessary investment for economic development. 

•

•

•

Recent Energy Trends and Energy Policy 

Bangladesh’s total primary energy demand increased from 12.8 million tons of oil equivalent 
(MTOE) in 1990 to 25.0 MTOE in 2006, growing at 4.3% per year on average. Although biomass 
accounted for the largest share in 1990, or 53.5%, it has gradually been replaced by natural 
gas, the dominant fuel by 2006 with a share of 46.6%. Stable economic growth, at an average 
annual growth rate of 5.1% between 1990 and 2006, has pushed up primary energy demand. 
However, primary energy demand per capita grew at an average annual rate of just 2.2%, from 
0.11 tons of oil equivalent (TOE) in 1990 to 0.16 TOE in 2006. 

Bangladesh is richly endowed with natural gas; proven reserves are estimated at 13.0 trillion 
cubic feet. Natural gas is used primarily for power generation and fertilizer production and also 
by industrial and commercial consumers. In addition, the country possesses a small proven 
reserve of oil, at 28 million barrels. Coal resources are estimated at 2.514 billion tons, of which 
390 million tons are in Barpukuria,164 where Bangladesh’s first coal-fired power plant started 
commercial operation in January 2006, with capacity of 250 megawatts (MW).165 

164 Power Cell and Asian Development Bank (ADB). 2006. Power System Master Plan Update. Prepared by Nexant, 

Inc. in collaboration with Bangladesh Power Development Board, Power Grid Company of Bangladesh Ltd., and 

associated with Bangladesh Engineering & Technological Services. Available: www.powercell.gov.bd/images/

additional_images/Power%20System%20Master%20Plan-2005.pdf
165 South Asia Regional Initiative for Energy. Bangladesh Energy Overview. Available: www.sari-energy.org/PageFiles/

Countries/Bangladesh_Energy_Overview.asp
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In Bangladesh, development of energy infrastructure 
is key to facilitating economic development. The infra-
structure is urgently needed; the electrification rate is 
just 32% in 2005,166 and merely 5% of the population 
has direct access to natural gas.167 Therefore, it is criti-
cal for Bangladesh to develop an energy supply struc-
ture that can facilitate economic activities and improve 
quality of life. In Power System Master Plan Update, 
published in 2006 (referred to hereafter as 2006 Master 
Plan), the Government of Bangladesh outlined its plans 
to ensure electricity supply.168 As power generation is 
heavily dependent on natural gas, securing gas sup-
plies is regarded as important for the country’s devel-
opment as well. 

Energy Demand Drivers 

In Bangladesh, the gross domwstic product (GDP) is projected to increase at a robust annual 
growth rate at 4.8% on average over the outlook period. The service sector will likely remain 
leader of the country’s GDP growth with an average annual growth rate of 4.9%, accounting 
for 54.3% of GDP in 2030. Subsectors such as wholesale and retail trade, transport, storage, and 
communications are expected to lead the sector’s growth.169 

Total population in Bangladesh will grow at 1.4% yearly between 2005 and 2030, which is 
slower than the trend observed between 1990 and 2005, or 2.1%. The population will likely 
grow at 1.6% in the near term (2005–2015) and 1.3% in the longer term (2015–2030). The per-
centage of urban population will increase from 25.7% in 2005 to 41.0% in 2030 (Figure 6.20.1). 

166 International Energy Agency. 2006. World Energy Outlook 2006. Paris. 
167 ADB. 2007. Bangladesh Gas Sector – Issues, Options and the Way Forward. Available: www.adb.org/Documents/

Reports/Bangladesh-Gas-Sector/default.asp
168 Power Cell and Asian Development Bank. 2006. Power System Master Plan Update. The main goals are to make 

electricity available for all by 2020; ensure reliable supply of electricity; increase the electricity sector’s efficiency; 

develop demand-side management and energy efficiency measures; develop alternative energy sources; base 

new generation on a least-cost expansion plan; and expand transmission in balance with generating capacity. 
169 World Economic Information Service, 2007. ARC Report – Bangladesh. Tokyo: World Economic Information Service. 

(In Japanese).

Figure 6.20.1:  GDP and Population—Bangladesh 

GDP = gross domestic product.
Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Final Energy Demand

Final energy demand is projected to grow at 3.1% a 
year over the outlook period, from 19.7 MTOE in 2005 to 
42.8 MTOE in 2030. The share of other sectors is likely to 
remain the largest, although it will decline from 64.0% 
in 2005 to 53.7% in 2030. In contrast, the industry and 
transport sectors are projected to gradually increase 
their shares from 14.3% to 22.4% and from 9.4% to 13.6%, 
respectively, between 2005 and 2030 (Figure 6.20.2). 

Industry Sector

The industry sector’s energy demand is projected to 
register the fastest annual growth rate at 5.0% over the 
outlook period, increasing from 2.8 MTOE in 2005 to 9.6 

MTOE in 2030. Although average annual growth is likely to be slower compared with its 7.3% 
rate for the period between 1990 and 2005, the industry sector is expected to increasingly con-
tribute to overall GDP growth toward 2030, and this translates into the sector’s energy demand 
growth. Manufacturing industries—including both non-energy-intensive industries such as 
garments and knitwear, and energy-intensive ones such as chemical fertilizer and cement pro-
duction—are expected to lead the industrial sector’s activity. 

Natural gas is likely to remain the dominant fuel in the industrial sector through 2030, at 61.5% 
in 2030, an increase of 7.3% from 2005. Its growth rate is also expected to increase robustly at 
an annual rate of 5.6% over the outlook period. As agriculture is likely to be an important indus-
try for Bangladesh,170 fertilizer production will continue to drive the growth of natural gas. 

Electricity is projected to grow at 5.7% annually during the same period, while its share is likely 
to increase from 25.1% in 2005 to 29.4% in 2030. This is mainly driven by the textile industry. 
Bangladesh’s textiles, such as woven items and knitwear, will continue to hold an advanta-
geous position in respect to labor cost and quality in the international market. 

Coal is projected to grow modestly at 2.2% between 2005 and 2030. The cement industry, a 
major user of coal, has exported products to India recently, and this trend is assumed to con-
tinue through 2030. Accordingly, demand for coal is likely to increase as well. 

Transport Sector

Energy demand for transport is projected to increase from 1.9 MTOE in 2005 to 5.8 MTOE in 
2030, growing annually at 4.7%. Road transport is the major mode in Bangladesh, accounting 
for 88% of passenger transport and 80% of freight transport as of 2005.171 Inland waterway 
networks, among the most extensive in the world, account for 8% of passenger transport and 

170 Currently, almost half of the labor force is engaged in agriculture. As rural population is expected to dominate total 

population by 2030, much of the labor force will be engaged in agriculture. 
171 World Bank. 2009. Bangladesh Transport Policy Note. Available: siteresources.worldbank.org/INTSARREGTOP 

TRANSPORT/Resources/BD-Transport-PolicyNote_9June2009.pdf 

Figure 6.20.2:  Final Energy Demand—Bangladesh

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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16% of freight transport.172 The rest of the share will be taken up by railways. These roles in the 
transport sector are assumed to remain largely unchanged.

Petroleum products are expected to grow at 4.7% annually on average, dominating the trans-
port sector’s energy demand, from 94.9% in 2005 to 96.1% in 2030. Among petroleum prod-
ucts, diesel is likely to maintain the largest share through 2030, with an average annual growth 
rate of 4.3%, as it is used for trucks, trains, and inland water vessels. Gasoline is projected to reg-
ister the fastest growth rate, at 5.7% over the outlook period, with a share of 21.1% in 2030—a 
modest increase from 16.7% in 2005. As per capita GDP is estimated to be $908 in 2030, car 
ownership is likely to be limited to the small wealthy population.

Natural gas will account for 3.9% in transport energy demand, increasing from 0.1 MTOE in 2005 
to 0.2 MTOE in 2030, with an average annual growth rate of 3.5%. To improve air quality and 
energy security, compressed natural gas (CNG) has been used for passenger vehicles, including 
private cars and taxis, buses, and auto rickshaws in Bangladesh, especially in Dhaka.173 Natural 
gas demand for the year 2030 is projected based on the assumption that the share of CNG 
vehicles within the total will remain the same as the 2005 level through 2030.174 

Other Sectors

Other sectors—accounting for the largest energy demand—are projected to grow at 2.4% 
annually over the outlook period, from 12.6 MTOE in 2005 to 23.0 MTOE in 2030, which is rela-
tively moderate compared with the two sectors mentioned above. 

Biomass—for residential cooking—is likely to account for 46.4% of other sectors’ demand in 
2030, a substantial decline from 65.8% in 2005, although their average annual growth rate is 
projected to be moderate at 1.0%.

In step with economic development, fuel switching from biomass to commercial energy 
sources is likely to take place in Bangladesh, and as a result, the share of commercial energy 
sources will increase from 34.2% in 2005 to 53.6% in 2030. Electricity is projected to register 
the fastest growth rate of 5.8%, with a more than doubled share from 7.8% in 2005 to 17.5% in 
2030. As the service sector will continue to account for more than half of GDP through 2030, its 
robust growth will drive an increase in electricity demand. Similarly, natural gas, used for cook-
ing, is projected to grow at 4.7% a year between 2005 and 2030, accounting for approximately 
a quarter of the sector’s share in 2030. 

On the other hand, petroleum products will grow slowly, at 1.9% per year. In the residential 
sector, kerosene is used for lighting and cooking, especially by the poor. With improvement 
in electricity supply and with income growth, however, residential kerosene demand will be 
increasingly replaced by electricity and gas. In the agriculture sector, diesel is utilized to oper-
ate irrigation pump sets. 

172 Footnote 171. 
173 International Association for Natural Gas Vehicles. Available: www.iangv.org/ 
 As of December 2008, the number of compressed natural gas (CNG) vehicles is 150,253, and there are 337 fueling 

stations. 
174 Data from the U.S. Department of Energy (2004) are used to calculate the share of CNG vehicles among the total 

number of vehicles.



Non-Energy

Energy demand for non-energy purposes is projected to increase from 2.5 MTOE in 2005 to 
4.4 MTOE in 2030, with an average annual growth rate of 2.2%. Natural gas will dominate 
energy demand for non-energy purposes because of its use as feedstock to produce fertilizer.

Primary Energy Demand

Primary energy demand is projected to grow at 3.4% annually, increasing from 24.2 MTOE in 
2005 to 56.5 MTOE in 2030. Natural gas is expected to register the fastest growth rate, at 4.9% 
over the outlook period, followed by coal at 4.7%, oil at 2.7%, new and renewable energy at 
1.0%, and hydro at 0.9% (Figure 6.20.3). 

Endowed with natural gas reserves, Bangladesh is likely to rely increasingly on natural gas: the 
share of natural gas in primary energy is projected to increase from 44.7% in 2005 to 63.0% in 
2030. Demand for power generation will drive the growth in natural gas, accounting for 52.8% 
of total incremental gas demand growth. Fertilizer production in the industry sector also con-
tributes substantially to incremental demand growth. In addition, the residential subsector 
may contribute to natural gas demand, as the fuel will be more heavily utilized in urban areas 
(Figure 6.20.4). 

Petroleum products are projected to robustly increase at 2.7% yearly on average through 2030. 
The transport sector will be the major contributor to total incremental oil demand growth 
between 2005 and 2030. 

Despite its small share at 1.9% in 2030, coal is projected to grow at the second fastest rate, 
4.7%, after natural gas. This reflects the 2006 start-up of a coal-fired generating station with 
an installed capacity of 250 MW, and modestly growing cement production in the industry 
sector.

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).

Figure 6.20.3:  Primary Energy Demand—Bangladesh

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity

Electricity demand is projected to grow at 5.8% annu-
ally on average over the outlook period. Compared 
with the historic annual growth rate of 10.0% (1990–
2005), its average annual growth rate is expected to be 
slightly slower at 7.2% in the near term (2005–2015) and 
to further slow to 4.8% in the longer term (2015–2030). 
With the government target of 100% electrification by 
2020 under the 2006 Master Plan, access to electricity 
is expected to improve, which will consequently lead 
to robust demand growth.175

Total electricity generation is projected to quadruple 
from 22.6 terawatt-hours (TWh) in 2005 to 87.5 TWh 
in 2030. With an average annual growth rate of 6.0%, 

natural gas will dominate the generation mix, reaching a 96.2% share in 2030 (Figure 6.20.5). 

In contrast, oil-fired generation is projected to decrease significantly, with an annual growth 
rate of 7.6%. As a net importer of oil, Bangladesh plans to reduce oil use for power generation, 
according to the 2006 Master Plan.176 

To decrease dependence on imported fuels, Bangladesh is striving to secure energy sources 
domestically. The coal-fired power plant that started operation in 2006 uses domestically pro-
duced coal, as mentioned earlier. However, no further addition of coal-fired generating capac-
ity is expected over the outlook period.177

Hydropower generation is projected to increase slightly, with an average annual growth rate of 
0.9% over the outlook period. As an addition of just 100 MW to existing hydropower capacity 
of 230 MW is the only feasible plan addressed in the 2006 Master Plan, hydropower generation 
is likely to be modest. 

New and renewable energy (NRE) is projected to grow at 8.3% annually between 2015 
and 2030. In 2008, the government revealed a target of generating 10% of electric-
ity from NRE, which the government defines to include hydro, by 2020.178 As of 2008, 
when Renewable Energy Policy of Bangladesh was published, installed capacities of 
solar photovoltaic systems and wind turbines were 12 MW and 2 MW, respectively.179  

175 Power Cell and ADB. 2006. Power System Master Plan Update. Prepared by Nexant, Inc. in collaboration with 

Bangladesh Power Development Board, Power Grid Company of Bangladesh Ltd., and associated with Bangladesh 

Engineering & Technological Services. Available: www.powercell.gov.bd/images/additional_images/Power%20Sys

tem%20Master%20Plan-2005.pdf
176 Footnote 175. According to the 2006 Master Plan, diesel and fuel oil will no longer be used for power generation 

after 2009 and 2019, respectively. 
177 Although a UK-listed company proposed in 2006 a 500 MW coal-fired power plant in Phulbari, northwestern 

Bangladesh, the plan was not approved due to concerns about the displacement of people and environmental 

destruction (Bank Information Center. Phulbari Coal Project. Available: www.bicusa.org/EN/Project.59.aspx). 
178 Renewable Energy Policy Network for the 21st Century, 2009. Renewables Global Status Report 2009 Update. Available: 

www.ren21.net/pdf/RE_GSR_2009_update.pdf
179 Ministry of Power, Energy and Mineral Resources, Government of the People’s Republic of Bangladesh, 2008. 

Renewable Energy Policy of Bangladesh. Available: www.powercell.gov.bd/images/additional_images/RE%20Policy_

September%202008.doc

Figure 6.20.5:  Power Generation Mix—Bangladesh

NRE = new and renewable energy.
Source: APERC (2009).
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Considering the government’s plan to add only 100 MW to hydro capacity, the current avail-
able installed capacity of NRE, and NRE’s higher costs compared with fossil fuels, the sum of 
hydro and NRE is projected to account for 2.0% in 2030. 

Energy Policy Issues and Implications

Insufficient energy infrastructure is the major obstacle affecting economic activities and devel-
opment. To secure the supply of electricity without interruption, the expansion of power plant 
capacity and the development of transmission and distribution network are necessary. 

Both electricity infrastructure and natural gas supply infrastructure need to be enhanced. 
Although Bangladesh is rich in natural gas reserves, only the eastern part of the country—
near the natural gas fields—has had access to gas supply, and the western part has started to 
receive supplies only recently.180 Expansion of transmission line systems is necessary, especially 
in the western and northwestern parts. 

To meet expected energy demand growth and to develop energy infrastructure, Bangladesh 
will need to secure external financial sources. Given the limitation in domestic financial sources, 
the creation of conditions conducive to foreign investment is important. 

Energy diversification is critical for economic development in Bangladesh. For security in 
energy supply, heavy reliance on a single energy source—natural gas—may not be desirable, 
as disruption of supply caused by delays in upstream development, natural disaster, or any 
other incidents may affect overall economic activities. The necessity of energy diversification is 
recognized by the government, which forecasts the currently proved gas reserves to be suffi-
cient to satisfy the market only until 2011, or at most, 2018.181 The focus of the 2006 Master Plan 
was utilization of domestically available resources, such as coal as well as natural gas. However, 
the approach to this issue does not seem clear yet. It is necessary to lay out a plausible strategy 
that will not hinder the country’s economy and will define a clear direction for the country to 
enhance energy diversification. 
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6.21  Bhutan

Bhutan’s primary energy demand is projected to grow modestly at 1.4% from 1.2 million 
tons of oil equivalent (MTOE) in 2005 to 1.6 MTOE in 2030, reflecting a negative growth 
in the use of fuel wood. 

With strong government support for development of hydropower, electricity generation 
will grow at an annual average growth rate of 6.8%, reaching 12.3 terawatt-hours in 
2030. 

Enhancing access to electricity is essential to encourage economic activity and improve 
living standards. 

•

•

•

Recent Energy Trends and Energy Policy 

Bhutan’s total primary energy demand in 2006 was 1.2 million tons of oil equivalent (MTOE), 
a moderate increase from 0.9 MTOE in 1990. Per capita energy demand was 1.78 TOE in 2006, 
relatively high for the South Asia region. This is because of forest resources which make fuel 
wood easily available. 

Bhutan has no proven fossil fuel reserves. Accordingly, petroleum products such as kerosene 
and diesel oil are all imported. The country is heavily dependent on water and fuel woods as 
energy sources. Bhutan’s terrain is conducive to hydropower generation, since the mountain-
ous terrain and perennial flow of water in the rivers and streams provide an abundant energy 
source. Since the country’s electricity generation significantly surpasses domestic electricity 
demand, approximately 70% of electricity generated is exported, mostly to India. 

Since hydropower export is one of the major contributors to the country’s revenues, hydro-
power development follows from energy policy. The Government of Bhutan’s Tenth Five Year 
Plan 2008–2013 addresses plans for several megaprojects in hydropower while remembering 
the importance of the environment and cost-effectiveness.182 Despite such abundant elec-
tricity generation, however, the electrification rate in Bhutan is quite low, 36.0% in 2005.183 
The Bhutan government sets a target in the Tenth Five Year Plan of providing electricity to all  
by 2013. 

Energy Demand Drivers 

Bhutan’s gross domestic product (GDP) is projected to grow at 6.3% per year on average over 
the outlook period. The major economic activities are agriculture, forestry, and hydropower. 
Agriculture is the occupation of 63% of the population—subsistence farming and animal hus-
bandry.184 Although agriculture formerly had the dominant share in GDP, the industrial and 

182 Gross National Happiness Commission, Royal Government of Bhutan, 2009. Tenth Five Year Plan 2008-2013. Available: 

www.pc.gov.bt/10thplan.asp
183 Asian Development Bank (ADB). 2009b. Energy Policy. Manila.
184  US Central Intelligence Agency. 2009. The World Factbook– Bhutan. Available: www.cia.gov/library/publications/

the-world-factbook/geos/bt.html 
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services sectors have surpassed it. Hydropower and construction of new hydropower plants 
are likely to be the main drivers of the country’s economic development.185 Tourism will also 
contribute to the country’s hard currency revenues. In accordance with recent subregional 
economic cooperation efforts, Bhutan’s economy is expected to benefit from economic activ-
ity beyond borders.186 

Total population in Bhutan is projected to grow moderately, at an average annual growth rate 
of 1.2%, between 2005 and 2030. The growth rate will slow in the long term (2015–2030), at 
1.0%, compared with the near term (2005–2015), at 1.5%. The share of population in urban areas 
is expected to increase substantially, from 31.0% in 2005 to 56.2% in 2030 (Figure 6.21.1). 

Final Energy Demand

Bhutan’s total final energy demand is projected to increase from 1.1 MTOE in 2005 to 1.6 MTOE 
in 2030, with an average annual growth rate of 1.3%, substantially slower than the 8.9% rate 
between 1990 and 2005. This reflects the other sectors’ negative growth over the outlook 
period, as they are dominant in final energy demand. By contrast, the industry and transport 
sectors will grow robustly, with average annual growth rates of 7.2% and 6.6%, respectively, 
over the outlook period, with gradually increasing shares (Figure 6.21.2). 

Industry Sector

The industry sector’s energy demand will increase from 0.1 MTOE in 2005 to 0.4 MTOE in 2030, 
accounting for more than a quarter of the total in 2030. The government’s efforts to improve 
access to electricity will boost the demand. The industry sector is technologically in the early 

185 ADB 2009a. Asian Development Outlook 2009: Bhutan. Manila.
186 US Department of State. Background Note: Bhutan. Available: www.state.gov/r/pa/ei/bgn/35839.htm. India is the 

major trading partner for Bhutan, followed by Bangladesh. Recently, Bhutan joined the South Asian Association for 

Regional Cooperation and the South Asian Free Trade Agreement. 

Figure 6.21.1:  GDP and Population—Bhutan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).

Re
al

 G
D

P 
- 2

00
0 

U
S$

 b
ill

io
n

Po
p

u
la

ti
o

n
 - 

m
ill

io
n

0.0

1.5

1.0

0.5

3.0

2.5

2.0

1990 2000 2010 2020 2030
0.0

0.5

0.4

0.3

0.2

0.1

0.6

0.9

0.7

0.8

3.5

Real GDP

Population

Figure 6.21.2:  Final Energy Demand—Bhutan
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stage of development, as most production is the cottage industry type.187 Expanding the scale 
of production is likely to drive the industry sector’s demand higher as well. 

Transport Sector

Over the outlook period, the transport sector’s energy demand will grow at 6.6 % per year 
on average. Starting from low energy demand at 0.03 MTOE in 2005, demand is projected 
to reach 0.2 MTOE in 2030. As the government puts priority on road infrastructure develop-
ment, the demand for petroleum products is likely to increase. With landlocked and mostly 
mountainous geographical features, Bhutan is fully dependent on roads for both passenger 
and freight transport. However, the country’s mountainous terrain and dispersed population 
make it difficult to provide complete road services. Acknowledging the challenges for road 
network development, the Bhutan government clearly specifies the importance of expanding 
the network—national highways, district roads, and feeder roads—in the Tenth Five Year Plan 
(2008–2013)188 and Road Sector Master Plan (2007–2027).189 For example, feeder roads are pro-
jected to expand from 809.2 kilometers (km) in 2008 to 2,654 km by 2027.190 

Other Sectors

In contrast with the industry and transport sector, the other sectors’ energy demand is pro-
jected to decline slightly, at -0.2% per year, between 2005 and 2030. Because of this negative 
growth, the other sectors will reduce their share substantially, from 90.4% in 2005 to 62.4%  
in 2030. 

The residential sector is heavily dependent on fuel wood for cooking and heating. Petroleum 
products are minor supplements for lighting, cooking, and heating. The share of biomass in 
the other sectors will decline significantly from 90.3% in 2005 to 51.2% in 2030. If electricity 
becomes more available as a result of electrification improvement, a switch to the use of com-
mercial energy sources will take place gradually. 

Primary Energy Demand

The annual growth rate of primary energy demand will average 1.4% between 2005 and 2030, 
increasing from 1.2 MTOE in 2005 to 1.6 MTOE in 2030. This slow growth is projected mainly 
because the substantial decrease of other energy sources such as fuel wood will offset increases 
of other fossil fuels and hydro. Primary energy demand per capita is projected to increase from 
1.81 TOE in 2005 to 1.94 TOE in 2030 (Figure 6.21.3). 

187 Central Intelligence Agency. 2009. The World Factbook—Bhutan. Available: www.cia.gov/library/publications/

the-world-factbook/geos/bt.html. The major industries are cement, wood products, processed fruits, alcoholic 

beverages, and calcium carbide. 
188 Gross National Happiness Commission, Royal Government of Bhutan. 2009. Tenth Five Year Plan 2008–2013. 

Available: www.pc.gov.bt/10thplan.asp
189 Ministry of Works and Human Settlement, Royal Government of Bhutan. 2006. Road Sector Master Plan (2007-2012). 

Available: www.mowhs.gov.bt/Road_Sector_master_plan/RSMP%2007-27.pdf
190 Footnote 189. 
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Hydro is projected to grow at an average annual rate of 6.8% over the outlook period, a sub-
stantial increase from 0.2 MTOE in 2005 to 1.1 MTOE in 2030. Its share will be dominant in 2030, 
accounting for 63.9%. By contrast, NRE—mainly biomass—will decrease significantly, at 6.2% 
per year, accelerating the rate of decline to 7.4% in the longer term (2015– 2030). Coal and oil 
are likely to grow at 7.2% and 5.3% over the outlook period, respectively, while both energy 
sources will expand their shares to more than 10% in 2030. 

For incremental energy demand growth, the industry sector will contribute to all coal demand 
between 2005 and 2030, driven by robust economic activity. Most of the demand for petro-
leum products will derive from the transport sector. As mentioned above, the residential sector 
is likely to reduce dependence on fuel wood (Figure 6.21.4).

Electricity

Electricity generation will grow robustly at 6.8% over 
the outlook period, reaching 12.3 terawatt hours (TWh) 
in 2030, a substantial increase from 2.4 TWh in 2005. 
Hydro will be the dominant energy source for power 
generation through 2030. The government’s strong 
support for hydropower in the country’s economic 
development explains this robust growth. According 
to the government’s Tenth Five Year Plan 2008–2013, 
hydropower generating capacity—1,489 MW in 
2007—is expected to grow to 1,602 MW by 2013 and 
possibly reach 10,000 MW by 2020 (Figure 6.21.5).191 

191 Gross National Happiness Commission, Royal Government of Bhutan. 2009. Tenth Five Year Plan 2008-2013. Available: 

www.pc.gov.bt/10thplan.asp

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).

Figure 6.21.3:  Primary Energy Demand—Bhutan

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Energy Policy Issues and Implications

The major incentive to put hydropower development in Bhutan’s agenda is that it brings the 
country substantial revenues from export. In 2007, the sale of electricity to India accounted for 
36% of Bhutan’s total exports.192 Furthermore, the government expects it to contribute close 
to half of GDP and account for around three quarters of national revenue by 2020.193 Revenues 
from hydropower will be the major resource for the country’s socioeconomic development. 

Long-term friendly partnership with India will make possible these expectations. India provides 
Bhutan with financial and technical assistance for hydropower development. In return, Bhutan 
exports electricity to India. This mutually beneficial partnership is likely to last through 2030, 
as India has chronically high power shortages while Bhutan has large hydropower potential. In 
2006, Bhutan and India signed an agreement on long-term cooperation in hydropower devel-
opment. Under this umbrella agreement, India will import at least 5,000 MW of hydropower 
generation by 2020.194

Along with hydropower development, the expansion of electrification, especially in rural areas, 
is recognized as important by the government because it enhances economic activity and 
improves people’s quality of life. Considering the mountainous terrain, dispersed population, 
and underdeveloped road infrastructure, it will be challenging for the country to provide all 
with electricity in the near future. It may be useful to consider utilizing mini-hydro and solar 
power systems for off-grid electrification. 
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6.22  India

Economic growth in India at an annual rate of 5.8% will almost double primary energy 
demand by 2030 compared to 2005 level.

Total electricity demand in 2030 is projected to quadruple from the 2005 level. 

Oil import dependency will reach 90% in 2030, up from 70% in 2005. 

•

•

•

Recent Energy Trends and Energy Policy 

Total primary energy demand in India has been increasing, in step with high economic growth, 
at 3.6% per annum, from 319.9 million tons of oil equivalent (MTOE) in 1990 to 565.8 MTOE in 
2006. Coal demand increased at 4.7% per annum from 1990 to 2006, oil at 5.0%, and natural 
gas at 7.5%. Coal accounts for the largest share—39.4% of India’s primary energy demand in 
2006, followed by conventional biomass with 28.4%. Oil, natural gas, and hydro held 24.1%, 
5.5%, and 1.7% shares, respectively, while nuclear power constituted a small part, 0.9%. 

Most of India’s coal is produced indigenously, tapping the country’s large domestic resource. 
India is currently the world’s fourth-largest coal producer. But domestic oil production could 
not fully keep up with rapidly growing demand, and oil imports have increased to make up the 
difference. Since becoming a net importer of oil, the Indian government has introduced poli-
cies aimed at increasing domestic exploration and production activities, and Indian national 
oil companies have increasingly acquired equity stakes in exploration and production projects 
overseas. In the 1990s, India also launched imports of liquefied natural gas (LNG). Ensuring a 
reliable supply of energy resources at affordable prices will continue to be a critical item on 
India’s energy policy agenda.

India’s comprehensive economic policies are based on five-year plans developed by the Plan-
ning Commission of the Indian government. In August 2006, the government published the 
Integrated Energy Policy, which took effect April 2007, as formulated in the 11th Five-Year Plan. 
The policy states that expanding supply of oil, natural gas, electricity, coal and other energy 
sources is necessary to achieve the target economic growth rate of 9% per year.

Energy Demand Drivers 

India’s economy registered one of the fastest growth rates in Asia at 6.0% per annum, from 
$270.5 billion in 1990 to $644.1 billion in 2005. In recent years, India has maintained stable 
economic growth with expansion in its service sector. Smooth transferring of labor and other 
inputs from agriculture to the industry and service sectors is likely to create long-term eco-
nomic growth, as will privatizing state enterprises and adopting free-market policies. Average 
annual gross domestic product (GDP) growth in India is projected at 5.8% over the outlook 
period (2005 to 2030). Accelerating reforms in both political and economic structures will be 
essential for stimulating growth and reducing poverty. 
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India’s population is set to grow at 1.1% per annum, reaching 1.5 billion in 2030, overtaking 
PRC as the most populous country in the world. Population in urban areas will increase, but 
rural areas will continue to make up more than half of the total. Young people will take a large 
share of the age distribution; this will supply labor markets with a young and productive work-
force—an essential ingredient for achieving sustainable economic growth (Figure 6.22.1).

Final Energy Demand

Total final energy demand in India increased at 2.4% per annum, from 252.9 MTOE in 1990 to 
360.6 MTOE in 2005. Final energy demand will grow further through 2030, at 3.1% per annum, 
reflecting India’s growing industry sector, increasing vehicle ownership, and expanding residen-
tial and commercial activities. In 2030, final energy demand is projected to reach 766.5 MTOE, 
more than doubling the 2005 level. Other sectors will maintain the largest share with 47.0%, 
followed by industry with 33.3% and transport with 13.6% (Figure 6.22.2).

Industry Sector

Energy demand in the industry sector increased at 2.4% per annum in the 15 years from 1990 
(70.3 MTOE) to 2005 (101.8 MTOE). With expanding industrial activity, energy demand will grow 
at 3.7% per annum to reach 254.9 MTOE in 2030. The incremental increase of 153.1 MTOE is the 
second highest among all the sectors, and the share of industry in final energy demand will 
increase from 28.2% in 2005 to 33.3% in 2030. 

Coal has been the major source of energy in India’s industry sector. Over the outlook period, 
the share of coal in total industrial energy demand is expected to decline, however, to 19.7% in 
2030 from 30.1% in 2005. In the industry sector, coal is used mainly in the production of crude 
steel, cement, and chemicals. Most of the growth in coal demand will be in the cement and 
steel industries. 

Petroleum products are projected to grow rapidly, at 4.8% per annum, and account for 25.1% 
of total industrial energy demand in 2030. Demand for naphtha, as a feedstock for ethylene, 
will lead the growth in industrial oil demand. Ethylene production is expected to increase from 
2.4 million tons in 2005 to 11.9 million tons in 2030. Natural gas will grow at 6.5% per annum, 

Figure 6.22.1:  GDP and Population—India

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.22.2:   Final Energy Demand—India

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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and its share in industrial energy will reach 11.5% in 2030. Currently, use of industrial gas is lim-
ited to fertilizer production, which is heavily subsidized. Future reforms of natural gas pricing, 
such as removal of subsidies for industrial users, will cause industrial natural gas penetration 
to be modest.

Over the outlook period, electricity is expected to represent the fastest growth, with an average 
annual growth rate of 5.7%. Its demand will surpass that of coal and petroleum products, 
constituting 28.7% of industrial energy in 2030. The manufacturing sector will be responsible 
for the largest proportion of the growth. Total electricity demand in the industry sector 
will increase from 18.1 MTOE (211 terawatt hours, or TWh) in 2005 to 73.2 MTOE (851 TWh)  
in 2030.

Transport Sector

Energy use in the transport sector increased at 1.8% per annum, from 28.3 MTOE in 1990 to 
37.2 MTOE in 2005. Most of the growth can be explained by fuel demand of vehicles; con-
tinued income growth will further boost passenger vehicle ownership. India is projected to 
have 77.6 million passenger vehicles in 2030, up from 15.4 million in 2005, leading to nearly a 
threefold increase in transport energy demand. On average, transport demand is forecasted 
to increase at 4.2% annually between 2005 and 2030, an incremental increase of 67.4 MTOE. 
This represents the highest annual growth rate but the smallest incremental growth among 
all the sectors. The transport sector’s share of final energy demand will increase from 10.3% to 
13.6% during the outlook period. Diesel for trucks and commercial vehicles will see a twofold 
increase, while gasoline, the primary fuel for passenger vehicles, is expected to grow three-
fold. India has been developing its road infrastructure to keep pace with the growing need for 
freight transport and address worsening traffic congestion, two symptoms of rapid economic 
growth. Even as biofuels have entered the liquid fuel market, petroleum products will continue 
to supply over 90% of all fuels for transport through 2030.

Other Sectors

Energy use in the other sectors grew at 1.9% per annum, from 142.7 MTOE in 1990 to 189.1 MTOE 
in 2005, and will continue to grow with income growth and expansion of economic activity. 
Over the outlook period, energy demand in this sector is projected to increase at an average 
annual growth rate of 2.6% to reach 360.3 MTOE in 2030, a 90% increase from the 2005 level. 
Some areas of India still rely on traditional noncommercial energy sources, including wood and 
waste, for heating and cooking. With income growth and the development of infrastructure, 
commercial fuels such as electricity and petroleum products will become more widely accessi-
ble and replace traditional biomass usage. Thus, the share of biomass will decrease from 68.6% 
in 2005 to 47.4% in 2030. Natural gas is expected to grow the fastest, with an average annual 
growth rate of 10.0%. Electricity will increase at 5.4% annually, raising the share of electricity in 
total energy demand from 11.5% in 2005 to 22.2% in 2030. The use of petroleum products in 
these sectors is projected to grow at 4.6% per annum.

Primary Energy Demand

India’s total primary energy demand (TPED) has been increasing at 3.5% per annum, from 319.9 
MTOE in 1990 to 538.1 MTOE in 2005, in step with brisk economic growth. Demand of coal 
increased at 4.6% annually from 1990 to 2005, oil at 4.9%, and natural gas demand at 7.6%. 
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Energy for electricity generation and fuel for the transport sector significantly boosted primary 
energy demand. Coal has been largely supplied by domestic production because of the large 
domestic resource. India is increasingly dependent on petroleum imports, however, to meet its 
expanding demand amidst sluggish domestic production. The country is also a net importer 
of natural gas, namely LNG, though India’s domestic natural gas production has continued to 
increase. 

Total primary energy demand will increase at an average annual growth rate of 3.2% to 
1,171.7 MTOE in 2030, which is about two times higher than the 2005 level. Among the fossil fuels, 
natural gas is likely to grow at the fastest annual rate of 4.9%, followed by oil at 3.7%, and coal at 
3.2%, over the outlook period. Coal will continue to play the primary role, maintaining around 40% 
share in primary energy demand over the outlook period. Nuclear and other energy sources will 
grow, but 80% of the incremental energy demand will be supplied by fossil fuel (Figure 6.22.3).

Growth in coal demand will be driven largely by the electric power sector, which will account 
for about 85% of total incremental growth (Figure 6.22.4). The remainder will be shared within 
the industry sector, reflecting production growth in steel and cement. To meet its soaring elec-
tricity needs, India is expected to continue to use coal because it is the most cost-competitive 
option among all fuel types. State companies play a central role in domestic coal production, 
but they do not use advanced production technology, operating with low extraction efficiency. 
Though underutilized, privatization and private investment may help enhance production effi-
ciency. Without it, achieving production growth commensurate with rapidly growing demand 
will be difficult, and coal import dependency will likely increase in the future.

The use of oil doubled from 62.7 MTOE in 1990 to 128.7 MTOE in 2005 due to its increased 
use in passenger vehicles, the chemical industry, the residential sector, and other areas. These 
sectors will sustain a steady increase in oil supply to 316.4 MTOE by 2030, a 187.7 MTOE incre-
mental growth from 2005. Oil’s share of total primary demand will edge up slightly from 24.1% 
to 27.0%. The transport sector will demand the largest share, with 60.0 MTOE in 2030, reflecting 
the continued growth of motorization. The industry sector will make up 44.2 MTOE because 
of expansion of the petrochemical industry. The residential and commercial sector will use 
56.6 MTOE, and non-energy uses, such as for asphalt, will use 21.6 MTOE, reflecting infrastruc-

Figure 6.22.3:  Primary Energy Demand—India

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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ture development. With increasing demand but declining domestic production, oil import 
dependency is projected to increase from 70% in 2005 to 91% in 2030. Acknowledging the 
vulnerability of oil supply, the Indian government has attempted to secure oil resources by 
intensifying its upstream investment activities around the world and has held several licensing 
rounds in order to promote domestic exploration and production activities and boost indig-
enous oil production.

Natural gas demand will increase at 4.9% per annum, from 29.7 MTOE in 2005 to 97.4 MTOE in 
2030, and the share of natural gas in TPED will rise from 5.5% in 2005 to 8.3% in 2030. Approxi-
mately 50% of the incremental growth will be consumed in the power sector. The recent dis-
covery of large-scale gas fields off the east seacoast will increase natural gas production, and 
therefore also demand. In addition, India is considering large-scale imports using pipelines and 
LNG terminals to meet growing demand. 

Electricity

Electricity demand is expanding, particularly for the 
residential and commercial sector, and for the indus-
try sector. In 2005, industrial electricity demand was 
211.0 TWh, while residential and commercial demand 
was 252.1 TWh. India is suffering from a severe shortfall 
in electricity production. India has inadequate power 
capacity because of stringent market regulations and 
insufficient investment in associated infrastructure. 
Total electricity demand will increase at 5.5% annu-
ally through 2030. The share of electricity in total final 
energy demand will increase from 11.3% in 2005 to 
20.4% in 2030. Over 50% of the incremental growth 
will be attributable to the residential and commercial 
sector (Figure 6.22.5).

Throughout the outlook period, coal is by far the most important fuel source for power genera-
tion, and it will maintain a dominant share, with 63.9% of the fuel mix in 2030. In order to diver-
sify its energy sources in the power sector, the government plans to deploy more hydroelectric 
power. The “50,000 MW Initiative” was introduced to develop 50 gigawatts (GW) of additional 
hydro plants. Power generation from hydro plants will expand, but its share of total electric-
ity generation will still decline. International organizations have financed nationwide projects 
to build new hydro plants. Rapid growth is expected also for natural gas and nuclear power 
plants toward 2030. Gas-fired power plants are growing significantly due to environmental 
considerations and coal supply constraints. The Planning Commission established a target of 
generating 20% of all electricity with natural gas power plants by 2031. Recent discoveries of 
large offshore gas fields will further support this plan. Nuclear power capacity was 3.3 GW in 
2006. Since the Indian government has recently established a civil nuclear cooperation deal 
with the United States, India is expected to introduce a large-scale light water reactor. Total 
capacity of nuclear power plants is estimated at 33 GW in 2030, and the share of nuclear in total 
generation will increase to 8.9% in 2030 from 2.5% in 2005.

Figure 6.22.5:  Power Generation Mix—India

NRE = new and renewable energy.

Source: APERC (2009).
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Energy Policy Issues and Implications

As energy demand is expected to grow far faster than domestic energy production, energy 
security is a priority in policy for India. Energy efficiency improvement has been identified as 
an important measure for enhancing the security of supply. Achieving the target will be uncer-
tain, however, considering several aspects of India’s energy sector. Although the Administered 
Pricing Mechanism for petroleum products was abolished in April 2002, the price of gasoline, 
diesel oil, liquefied petroleum gas, and kerosene is still controlled by the government, and 
price controls can cause distortions in domestic markets. Private oil companies, for example, 
will want to export petroleum products to more profitable foreign markets, which can create 
a greater imbalance of petroleum demand and supply domestically. Additionally, electricity 
for agricultural use is almost free in certain areas in order to provide affordable energy for the 
poor. Therefore, incentives for energy-efficient appliances cannot be fully realized. Electricity 
price controls have also curtailed the motivation to invest in new power plants, further hurting 
electricity supply.
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The Maldives’s primary energy demand is expected to grow at 3.1% annually, from 
0.3 million tons of oil equivalent (MTOE) in 2005 to 0.7 MTOE in 2030, driven by 
development of the transport and service sectors.

The economy largely relies on tourism, while the industry sector continues to play a 
lesser role in gross domestic product (GDP) growth. 

Because of its geographic characteristics, this country has special concerns about 
climate change. 

•

•

•

6.23  Republic of Maldives

Recent Energy Trends and Energy Policy 

The Maldives’ primary energy demand increased from 0.1 MTOE in 1990 to 0.5 MTOE in 2006 at 
an average annual rate of 10.6%.195 Incremental energy demand grew mainly in the transport 
sector. However, due to the small population, per capita energy demand grew from 0.24 TOE 
in 1990 to 1.54 TOE in 2006, ranking relatively high among South Asian countries.

This country has no fossil fuel reserves and meets all of its energy needs through oil imports. 

In the Seventh National Development Plan 2006–2010, the following policies were proposed: 
(i) provide a continuous, reliable, and affordable energy supply to all islands; (ii) promote 
energy conservation and efficiency and improve quality of services; (iii) enhance national 
energy security by promoting renewable and environmentally sound sources of energy;  
and (iv) strengthen the institutional framework of the energy sector.196 

Energy Demand Drivers 

The Maldives is the smallest Asian country in both popu-
lation and area. The Maldives’ GDP is projected to grow 
at an annual rate of 5.9% (2005–2030). Tourism, which 
generates about one-third of GDP, is the largest industry 
in this country, followed by fishery.197 

Between 1990 and 2005, the Maldives’ total popula-
tion grew from 0.2 million to 0.3 million. Over the 
outlook period, total population is projected to grow 
at an annual rate of 1.6%, reaching 0.4 million by 2030  
(Figure 6.23.1).

195 Primary energy demand for biomass was not included before 2005. 
196 Ministry of Planning and National Development, Government of Maldives. 2007. Seventh National Development 

Plan, 2006–2010. 
197 Asian Development Bank. 2009. Asian Development Outlook 2009: Rebalancing Asia’s Growth. Manila. 

Figure 6.23.1:  GDP and Population—The Maldives

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Final Energy Demand

Final energy demand is expected to grow at 4.7% per 
year. It will continue to be dominated by the transport 
sector, though the sector’s share will decline to 70.9% 
in 2030 from 91.9% in 2005. On the other hand, the 
share of energy demand in other sectors will reach to 
29.1% in 2030, up from 8.1% in 2005 (Figure 6.23.2). 

Industry Sector

There is little energy demand from the industry sector. 
In this country, industry consists mostly of garment 
production, boat building, and handicrafts, accounting 
for about 7% of GDP.198 These cottage industries are 
boosted by tourism. However, because of the lack of 

skilled labor and natural resources, manufacturing and heavy industries are not expected to 
be developed. 

Transport Sector

Over the outlook period, transport energy demand will increase substantially from 0.2 MTOE 
to 0.4 MTOE at an annual rate of 3.6%. Energy demand in this sector will be driven by the 
government’s increasing support for the construction of new harbors and airports. A new 
national transport master plan is also being developed. 

Diesel for land and sea transport is the most heavily consumed fuel, accounting for 82.0% of 
total energy demand for transport in 2006. As a group of atolls, the Maldives places critical reli-
ance on sea transport. In the development plan, the government also stated its aim to build an 
efficient maritime domestic transport network by constructing new harbors, updating harbor 
facilities, and ensuring proper access facilities.

Gasoline is the second most dominant fuel, mainly used in passenger vehicles and in some 
of the boats. Along with an increase of income, the number of passenger vehicles has grown 
rapidly in recent years. As of 2008, there were 39,334 registered vehicles, of which 5,522 were 
newly registered that year.199 

Jet kerosene for international air transport is expected to grow. Since the Maldives relies heavily 
on imports, and since tourism is the country’s most important economy driver, international 
connectivity is critical. The Government of the Maldives plans to improve its air transport 
system by constructing new airports and enhancing its civil aviation. 

198 United Nations Industrial Development Organization (UNIDO). Available: www.unido.org/index.php?id=6302
199 Government of Maldives. 2009. Statistical Yearbook of Maldives 2009.

Figure 6.23.2:  Final Energy Demand—The Maldives

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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Other Sectors

The energy demand of other sectors is projected to increase at a high annual rate of 10.2% 
(2005–2030). Though accounting for the smallest share, oil is projected to grow at the fastest 
annual rate, at 10.2%. The incremental oil demand will be driven by the substitution of biomass 
by LPG and kerosene for cooking. Its share will rise to 7.9% in 2030 from 1.2% in 2005. Electricity 
demand is also expected to grow at a high rate of 6.7% per year. By 2006, all inhabited islands 
had some form of electricity supply; the majority had 24-hour supply. However, along with the 
increasing number of air-conditioned buildings in Male’, the country’s capital, and the grow-
ing use of electrical appliances in residential and commercial sectors, electricity demand has 
been rising in recent years and will likely continue to grow.200 On the other hand, biomass, the 
dominant fuel in other sectors, is projected to increase at a moderate rate of 1.3% over the 
outlook period, and its share will decline to 77.2% in 2030 from 93.8% in 2005. Biomass will 
continue to be replaced by petroleum products. 

Primary Energy Demand

The Maldives’ primary energy demand is projected to 
grow at an annual rate of 3.1% through 2030, from 
0.3 MTOE in 2005 to 0.7 MTOE in 2030 (Figure 6.23.3). 
Over the outlook period, GDP elasticity of energy will 
account for 0.5. 

Oil is the only fossil fuel consumed in the Maldives. 
In recent years, renewable energy resources have 
been promoted to address both energy security and 
environmental issues. 

Oil is expected to grow at the fastest rate, 4.1% per year 
(2005–2030). Oil demand growth is dominated by the 
transport sector, responsible for more than 46.8% of 
overall incremental demand growth between 2005 
and 2030. 

Demand for renewable energy resources (mainly 
biomass) is projected to grow substantially, at an 
annual rate of 0.3%. All of the incremental demand is 
expected to come from other sectors (Figure 6.23.4). 
In most of the outer islands, the main energy source 
has been biomass, used for cooking and smoking fish. 
However, with restrictions on tree cutting, households 
have switched to kerosene or liquefied petroleum gas 
instead of biomass. 

200 Ministry of Planning and National Development, Government of Maldives. 2007. Seventh National Development 

Plan, 2006–2010.

Figure 6.23.3:  Primary Energy Demand—The Maldives

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity

Electricity demand is projected to grow by 5.5% annu-
ally. The increasing demand is driven by rising utilization 
of electrical appliances in the residential sector and the 
commercial sector. 

To meet the growth in electricity demand, total 
generation will increase from 0.2 terawatt-hour (TWh) 
in 2005 to 0.7 TWh in 2030. Virtually all electricity is 
generated by diesel generators that range from a few 
kilowatts to megawatts in capacity. According to the 
government, it is not feasible to develop adequate 
power infrastructure in all inhabited islands due to their 

dispersed nature and also due to the smallness of both the population and the size of the 
islands. The “minigrids” in many islands are developed by the island communities with some 
financial assistance from the government. However, both the power generation facilities and 
the transmission and distribution infrastructure are poorly developed and in need of updating. 

The extreme dependency on oil imports creates an urgent need to develop alternative sources 
for power generation. Potential exists for the use of renewable energies such as solar, wind, 
and biomass. Pilot projects are underway. 

Energy Policy Issues and Implications

The Asian tsunami on 26 December 2004 had a devastating impact on the Maldives. Energy 
infrastructure such as diesel generators, distribution networks, and fuel storage facilities were 
destroyed. In the near future, recovery from the tsunami will be the most important mission for 
the Government of the Maldives. The tsunami also increased concerns about the vulnerability 
of the low-lying islands. Global warming and associated sea-level rise are among the country’s 
immediate concerns, as about 80% of the islands are less than 1 meter above the mean sea 
level.201 To combat global warming as well as address the country’s extreme reliance on oil 
imports, utilization of renewable energy resources, such as solar, wind, and biomass, has been 
promoted in recent years. Both domestic initiatives and international cooperation programs 
are important to the country’s renewable energy development. 

201 Footnote 200.

Figure 6.23.5:  Power Generation Mix—The Maldives

Source: APERC (2009).
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Nepal’s primary energy demand is expected to grow at 2.3% annually, from 9.2 million 
tons of oil equivalent (MTOE) in 2005 to 16.4 MTOE in 2030, driven primarily by economic 
and population growth.

Hydropower generation is important to meet growing electricity demand and to make 
the transition from traditional to modern energy, and even for export to meet electricity 
needs of neighboring India.

•

•

6.24  Nepal

Recent Energy Trends and Energy Policy 

Nepal’s primary energy demand grew from 5.8 MTOE in 1990 to 9.4 MTOE in 2006 at an average 
annual growth rate of 3.1%. Biomass garnered about 86.3% of the total in 2006, reflecting 
an average growth rate of 2.6%, while coal and oil retained minor shares of 2.7% and 8.6%, 
respectively. 

Nepal’s final energy demand at 9.3 MTOE in 2006 represented one of the lowest levels among 
Asian Development Bank regional member countries. Out of this total final energy demand, 
about 92% was consumed by the residential sector, which relies heavily on traditional energy 
sources such as biomass. Since the country’s industry and road infrastructure stand at an early 
stage of development, energy demand by the industry and transport sectors represents a 
smaller share in final energy demand, at 4.5% and 3.7%, respectively, in 2006. But despite this 
small share, energy demand of those sectors is growing relatively fast, with annual growth 
rates of 9.0% and 6.5%, respectively, from 1990 to 2006.

Biomass for residential cooking and heating formed the bulk of energy consumed in Nepal, 
accounting for 86.8% of total final energy demand in 2006. On the other hand, oil demand 
increased its share to 8.6% in 2006 from 4.5% in 1990, driven by the 7.7% average annual 
growth rate of demand in the transport sector. Finally, the fastest-growing energy type, elec-
tricity, enlarged its share from 0.9% in 1990 to 1.9% in 2006, growing at an average annual rate 
of 8.0%. 

Nepal produces only a very small amount of coal but has abundant water resources. Therefore 
the government has been promoting hydropower for its electricity supply and even aims for 
export to its neighbor, India.202 At the same time, since most of its energy supply consists of 
biomass consumed by the rural population, the Nepali government introduced a new rural 
energy policy in December 2006, aiming to provide access to clean commercial energy and 
reduce dependency on traditional energy sources, including firewood.203 The government 
set up a rural energy fund to implement the plan by promoting private institutions that are 
developing micro hydro plants and distributing them. It is necessary to continue developing 
infrastructure to supply commercial energy sources to rural areas. 

202 Japan Electric Power Information Center. 2005. Studies on Electric Power Situation in Foreign Countries. Tokyo.
203 The policy has defined small and micro hydropower, biogas, bioenergy, solar and wind energy, improved ovens, 

and rural electrification as key clean energy options.



Energy Outlook of DMCs in South Asia  211

Energy Demand Drivers 

Nepal’s GDP grew at an average annual rate of 4.5% during the period 1990 to 2005; however, 
considering political uncertainty and weather fluctuations affecting the country’s agriculture 
sector, Nepal’s GDP is projected to grow relatively slowly at 3.6% during the projected period, 
2005–2030. The economy is dominated by the services sector, which takes a share of 48% and 
is likely to expand further.204 Meanwhile, the agriculture sector, with a 36% share in overall GDP, 
registered strong growth in recent years. 

Nepal’s population grew from 19.1 million in 1990 to 27.1 million in 2005, with an annual 
growth rate of 2.4%. Over the outlook period, total population is projected to reach 41.7 million 
in 2030, growing at an annual rate of 1.7% (Figure 6.24.1). 

Final Energy Demand

Final energy demand is projected to grow at 2.3% per year—a slower pace compared with 
the annual growth rate of 3.1% registered between 1990 and 2005. Energy demand in other 
sectors (including agriculture, commercial, and residential—in Nepal’s case, mainly residential) 
will retain the largest share at around 89.8%, followed by industry at 6.0% and transport at 4.1%, 
in 2030 (Figure 6.24.2). 

Industry Sector

Industrial energy demand is projected to grow at an average annual rate of 3.5% between 2005 
and 2030, much slower than the rate of 9.4% observed between 1990 and 2005. Until the 1980s, 
modern industry was almost nonexistent; with the Nepali government’s industry promotion 
policy, it has been built up little by little. According to the Central Intelligence Agency, major 
industries in Nepal include carpets, textiles, small rice, jute, refined sugar and oilseed mills, 

204 Asian Development Bank. 2009. Asian Development Outlook 2009. In 2008, aided by emerging political stability and 

favorable weather, its GDP growth rebounded to 5.3% from 2.7% the previous year. 

Figure 6.24.1:  GDP and Population—Nepal

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).

Re
al

 G
D

P 
- 2

00
0 

U
S$

 b
ill

io
n

Po
p

u
la

ti
o

n
 - 

m
ill

io
n

0.0

15.0

10.0

5.0

1990 2000 2010 2020 2030

20.0

0.0

10.0

40.0

30.0

35.0

20.0

5.0

15.0

25.0

45.0

Real GDP

Population

Figure 6.24.2:  Final Energy Demand—Nepal

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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cigarettes, cement, and brick. The steel industry uses imported materials to produce stainless 
steel. Considering low productivity as well as disruptions caused by acute power shortages, the 
industry sector and associated energy demand are expected to grow at a fairly moderate rate.

Coal demand is projected to grow by 3.7% per annum, retaining the largest share, with 62% 
of total industrial energy demand by 2030. Electricity, which replaced renewable energy and 
became the second-largest energy resource for the industry sector as of 2005, is expected to 
grow at the fastest rate, at 4.5%; it takes a 22% share by 2030. By contrast, petroleum (kerosene) 
demand will increase by only 0.9%. Meanwhile, with the introduction of commercial energy, 
renewable energy is projected to grow at a relatively low rate of 2.8%.

Transport Sector

Over the outlook period, transport energy (petroleum) demand is projected to increase at an 
annual rate of 2.8%, representing a much slower rate compared with its annual growth of 6.8% 
between 1990 and 2005. 

Gasoline for passenger vehicles is expected to grow at an annual rate of 3.5% over the outlook 
period. This accounts for the highest growth rate, comparing with 2.8% for jet kerosene and 
2.5% for gas diesel. Road conditions will gradually be improved after the civil conflict. By 2030, 
motor gasoline is projected to take a share of 23% of total petroleum demand, increasing by 4 
percentage points from 19% in 2005. Meanwhile, diesel’s share is expected to decline slightly 
from 62% in 2005 to 58%.

Other Sectors

Over the outlook period, the energy demand of other sectors is projected to increase at an 
annual rate of 2.2%, compared with the annual growth rate of 2.8% during the period 1990 to 
2005. 

As increasing number of households will have access to electricity, that energy source will 
replace biomass for household cooking and heating. Therefore biomass is projected to grow at 
a relatively slow rate of 1.9% per annum, and its share of other sectors is projected to decrease 
from 93.9% in 2005 to 87.3% by 2030. 

Only about 33% of total population currently has access to electricity, but electricity demand 
is expected to increase by 4.4% per annum with improved electricity supply infrastructure.205 
However, by 2030, the share of electricity in other sectors is projected to remain as low as 2.0%, 
compared with 1.2% in 2005.

Meanwhile, petroleum demand is projected to increase at an annual rate of 5.5% over the 
outlook period. Residential sector demand will still account for a major share; however, the 
growth will be generated mainly from the commercial and agriculture sectors. By 2030, the 
share of petroleum demand in other sectors is expected to increase to 10.7% from its level of 
4.9% in 2005.

205 United Nations Development Programme. 2008. United Nations Development Programme. New York.
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Primary Energy Demand

Nepal’s primary energy demand is projected to grow 
at an annual rate of 2.3% through 2030, a slower rate 
compared with the growth rate of 3.1% observed 
between 1990 and 2005 (Figure 6.24.3). 

The share of commercial energy, including coal, 
petroleum, and hydro, is projected to expand from 
13.7% in 2005 to 21.7% in 2030. Meanwhile, renewable 
energy’s share will shrink from 86.3% in 2005 to 78.3% 
in 2030. Coal demand is expected to grow at 3.7% per 
year along with the development of industry, especially 
heavy industry such as steel, cement, and construction. 
The increment of coal demand is expected to be 
0.4 MTOE, all of which is for the industry sector. 

Oil demand will grow at 4.3% per annum due to motor-
ization and expansion of use by the residential sector. 
The share of oil in the total energy demand is expected 
to grow from 8.6% in 2005 to 13.9% in 2030. And its 
demand increment, which is projected at 1.5 MTOE, 
will be taken by the transport and residential sector, at 
0.3 MTOE and 1.2 MTOE, respectively, with 0.01 MTOE 
accounted for by the industry sector (Figure 6.24.4). 

Hydro demand is projected to grow at the fastest pace, 
or 4.4% per year, although its share will remain small 
at 4.0% to 2030. Although new and renewable energy 
will remain the major energy source, it is expected to 
expand at a relatively low rate of just 1.9%. 

Electricity

Electricity demand is projected to grow at 4.4% per 
annum over the outlook period. To meet the fast 
growth in electricity demand, total generation will 
increase nearly threefold, from 2.6 terawatt-hours 
(TWh) in 2005 to 7.7 TWh in 2030. Since Nepal has 
abundant water resources, while all its oil demand is 
met by imports, hydro is expected to dominate power 
generation with a share of 99.6% by 2030. In contrast, 
diesel-fired power generation will take a minor share, 
at 0.4% through 2030. Hydrogeneration is expected to 
grow at an average annual rate of 4.4% over the period, 
while diesel-fired power generation will grow at 4.6% 
(Figure 6.24.5). 

Figure 6.24.3:  Primary Energy Demand—Nepal

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Energy Policy Issues and Implications

The Development of Hydropower Generation

Electricity shortage has been a critical issue for Nepal for years, affecting its economic activities 
and household quality of life. In 2008, for example, half of total electricity demand was met 
by imports from India to compensate for domestic shortages. In December 2008, the Nepali 
government announced a “National Power Crisis” and explained that power shortages might 
reach 16 hours per day in February 2009. As Nepal produces virtually no fossil fuels (except for a 
very small amount of coal), expansion of hydropower generation was selected as a priority. The 
development of a 200 MW diesel-fired power generator was discussed by Parliament in 2009; 
however, as it costs four times more than hydropower generation, it was voted down. 206

In May 2009, the Nepali government decided as an urgent measure to build two medium-
sized hydro plants within 2 years to meet the power crisis. One is the Kulekhani hydro plant 
of 127 MW, and the other is a run-of-the-river type of 40 MW. The Kulekhani project will 
receive support from Electric Power Development Co. Ltd., and Japan International Coopera-
tion Agency (JICA) was assigned to conduct a feasibility study. For these two projects, the 
Nepali government and private investors are supposed to raise NRs3 billion and NRs4 billion, 
respectively. Furthermore, the Nepali government plans to develop 10,000 MW of hydropower 
capacity in 10 years. Investment of hundreds of billions of dollars is necessary, and foreign 
investors are expected to offer support.

As nearly 70% of the population will still live in rural areas as of 2030, Nepal’s energy is expected 
to rely on traditional energy, such as wood, crop residues, and animal manure, over the outlook 
period.207 Therefore, the efficient use of traditional energy will continue to be an important 
policy. At the same time, as Nepal’s economy develops, modern energy types, such as fossil 
fuels and electricity, are expected to increase faster than the overall growth in energy demand. 
In particular, electricity will increase at a relatively fast rate of 4.4% per year. The development 
of infrastructure to meet this demand growth may pose challenges due to lack of capital and 
technology. In addition to meeting domestic demand, newly developed hydropower will 
assist India in meeting electricity demand during the summer peak. Support from neighboring 
countries, such as India and People's Republic of China, and from developed countries and 
international organizations and institutions might be a great help for Nepal’s development as 
well as for subregional prosperity. 
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6.25  Sri Lanka

Sri Lanka’s primary energy demand is expected to grow annually at 2.6%, from 
9.1 million tons of oil equivalent (MTOE) in 2005 to 17.4 MTOE in 2030, driven primarily 
by gross domestic product (GDP) growth and urbanization.

To meet fast-growing electricity demand, total electricity generation will increase by 
200%, from 8.8 terawatt-hours (TWh) in 2005 to 26.8 TWh in 2030. 

In step with urbanization and the growth of income, traditional noncommercial 
biomass fuel will be replaced gradually by electricity and petroleum products for 
cooking, lighting, and heating.

•

•

•

Recent Energy Trends and Energy Policy 

Although Sri Lanka has undergone a civil war for more than two decades, its primary energy 
demand grew from 5.5 MTOE in 1990 to 9.4 MTOE in 2006 at an annual rate of 3.4%. This 
was driven by the substantial growth of GDP and population. The country’s per capita energy 
demand increased from 0.32 TOE in 1990 to 0.49 TOE in 2006.

In recent years, Sri Lanka’s energy demand slowed to a rate of 2.4% (2000–2005), compared with 
3.9% for 1990 to 2000. The recession in 2001 (caused by recession in importer countries and the 
civil war) and the tsunami at the end of 2004 were the major causes of the slowdown. 

The two major indigenous energy sources in Sri Lanka are biomass and hydro; the country has 
no fossil fuel reserves. Therefore, all of its fossil fuel needs are met by imports. 

In 2006, the National Energy Policy and Strategy of Sri Lanka was released by the Ministry of Power 
and Energy. The policy document outlined nine fundamental principles that guide the future 
direction of Sri Lanka’s energy sector. They include providing basic energy needs; ensuring 
energy security; promoting energy efficiency and conservation; promoting indigenous energy 
resources; adopting an appropriate pricing policy; enhancing energy sector management 
capacity; consumer protection and ensuring a level playing field; enhancing the quantities of 
energy services; and protection from adverse environmental impacts of energy facilities.208

Energy Demand Drivers 

Sri Lanka’s GDP is projected to grow at an annual rate of 4.8% (2005–2030). Currently the coun-
try’s GDP is dominated by the service sector at 56%, followed by the industry sector at 27%.209 

Between 1990 and 2005, Sri Lanka’s total population grew from 17.1 million to 19.1 million. 
Over the outlook period, total population is projected to grow at an annual rate of 0.2% (2005–
2030). The urban population will account for 21.4% in 2030—increasing from 15.1% in 2005 
(Figure 6.25.1). 

208 Ministry of Power and Energy, Government of Sri Lanka. 2006. National Energy Policy and Strategy of Sri Lanka. 
209 The value as of 2006.
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Final Energy Demand

Final energy demand is projected to grow at 2.1% per year—a slightly slower pace compared 
with the annual growth rate of 3.1% registered between 1990 and 2005. Energy demand in 
the transport sector and other sectors (including agriculture, commercial, and residential) will 
maintain the largest share at around 38.0% in 2030, followed by industry at 23.2% and non-
energy at 0.8% (Figure 6.25.2). 

Though energy demand from the transport sector will grow significantly due to the 
government’s dedication to infrastructure improvement, the development of the industry 
sector—continuing to focus on segments not energy intensive—and the residential sector’s 
shift to more efficient energy sources like electricity and petroleum products all suggest a 
more modest growth rate for final energy demand over the outlook period. 

Industry Sector

Industry energy demand is projected to grow at an average annual rate of 2.4% between 2005 
and 2030, much slower than the average growth rate of 5.8% observed between 1990 and 
2005. The significant growth of industry energy demand started in 1996, the year after the 
country became a member of the World Trade Organization. Sri Lanka has developed an export-
led industry with textiles, garments, and tobacco as its major subsectors.210 However, because 
of intensifying global competition (especially from the People's Republic of China), production 
of those industries is expected to grow at a slower pace over the outlook period. In addition, 
along with fuel switching from biomass to electricity and petroleum products, and with the 
improvement of production efficiency, energy demand from traditional major industries 
is expected to grow slowly compared with past trends.211 The government has provided 
incentives for industries that have a competitive advantage, mainly for the non-energy-intensive 

210 United Nations Industry Development Organization. Available : www.unido.org/index.php?id=6304
211 Noncommercial energy such as biomass requires more input than commercial energy sources to derive the 

same amount of activity. Therefore, switching to commercial energy sources would result in overall efficiency 

improvement in the sector. 

Figure 6.25.1:  GDP and Population—Sri Lanka

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.25.2:  Final Energy Demand—Sri Lanka

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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industries.212 These industry subsectors are expected to lead overall energy demand growth 
over the outlook period. 

Currently, biomass is industry’s most important energy source, accounting for 60.4% of total 
industrial demand in 2005. Industrial biomass demand is mainly for heat applications, such as 
operating industrial boilers, processing bricks and tiles, and drying spices and tea. Over the 
outlook period (2005–2030), it is projected to grow at a relatively slow rate of 1.5% since it will 
be gradually replaced by electricity and petroleum products. As a result, its share will decline 
to 49.5% in 2030 from 60.4% in 2005. 

Electricity is expected to grow at the fastest rate, or 5.3% between 2005 and 2030. The govern-
ment’s promotion of the manufacturing subsectors and the replacement of biomass-fueled 
boilers will drive the increasing demand for electricity. As a result, its share will grow from 11.5% 
in 2005 to 23.6% in 2030. 

Oil demand is projected to grow at an annual rate of 2.4%, while the small coal demand stays 
unchanged from the 2005 level. 

Transport Sector

Over the outlook period, transport energy demand is projected to increase at the fastest rate, 
or 4.1% per year, driven by the country’s support for the road sector as one of the measures of 
poverty reduction. Road transport accounts for 92% of all passenger and freight transport. With 
the end of the 25-year civil war, rehabilitation of the north region is expected, and the recovery 
of tourism will lead to the building of new airports. 

Diesel for buses and trucks will grow at an annual rate of 4.1% between 2005 and 2030. Diesel 
is and will remain the dominant fuel for the transport sector, holding a 58.4% share in 2030, 
nearly unchanged from 58.9% in 2005. It is mainly because of the low cost that buses will 
continue to be the main mode of passenger transport.213 To mitigate oil imports and lighten 
traffic, the government will improve bus transport services around urban areas.

Gasoline for passenger vehicles is expected to grow at the fastest rate, 4.4% per year over the 
outlook period. The rapidly increasing urban high-income population will be the main con-
tributor to fast gasoline demand growth. 

Jet kerosene for air transport is expected to grow at an annual rate of 3.7% through 2030. 
Although demand for air transport is relatively small at present, Sri Lanka’s strategic location at 
the crossroads of Asian trading routes will contribute to its growth as a regional trading hub. 
Also, tourism is expected to regain its growth with the end of the civil war. The BIA-Katunay-
ake Airport near Colombo is expected to emerge as a regional hub between Singapore and 
Dubai, and it will offer seaplane connections to domestic airports to facilitate transport and 
tourism.214 

212 The Board of Investment offers incentives for investment in industry segments, including electrical and electronics, 

fabricated metal and machinery, ceramics, rubber-based industries, and gems and jewelry, as well as the textile 

and apparel subsector. 
213 Asian Development Bank. 2002. Road Sector Development Project. About 80% of passenger travel is on buses, about 

15% in private vehicles, and the remainder on railways. Data for 2000. 
214 World Bank, 2003b. Sri Lanka Road Sector Policy Review Note. Available: siteresources.worldbank.org/

INTSARREGTOPTRANSPORT/Resources/RoadSectorpolicyreviewnote.pdf
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Other Sectors

Energy demand of other sectors is projected to increase at an annual rate of 0.6% from 2005 
to 2030, compared with the historical annual growth rate of 1.5% (1990–2005). Electricity 
will grow at the fastest annual rate, 4.2% through 2030. In Sri Lanka, almost all the electricity 
demand in other sectors is from residential and commercial sectors in urban areas with access 
to the grid. From 1990 to 2005, electricity demand in the residential sector increased rapidly 
at an annual rate of 9.1%, and demand from the commercial sector grew at a rate of 5.7%. The 
expanding urban population and the strongly growing service GDP are likely to drive a high 
growth rate in demand, translating into an increase of the electricity share from 9.0% in 2005 
to 21.5% in 2030.

Following electricity, oil demand will grow at an annual rate of 2.7% between 2005 and 2030. 
Petroleum products, mainly liquefied petroleum gas (LPG) and kerosene, serve as cleaner and 
more efficient alternatives to biomass. LPG is utilized for cooking at electrified households, 
while biomass dominates the non-electrified ones; kerosene is used as a substitute in a small 
yet growing share of rural households that need more efficient stoves for cooking. Kerosene is 
used for lighting by a substantial percentage of the poor, though kerosene lamps are inefficient 
and dangerous, causing health risks and environmental problems. LPG and kerosene will 
certainly substitute for biomass, but the high supply cost may slow the pace of replacement 
through 2030. As a result, the share of oil in total energy demand by other sectors will rise to 
17.3% from 10.4% in 2005.

 In contrast, demand for biomass is projected to decrease slightly at 0.5%, being replaced 
by electricity, LPG and kerosene. However, in the rural areas, biomass will continue to be the 
dominant fuel because of the low cost of running biomass stoves. The share of biomass will 
decline to 61.2% in 2030, compared with 80.6% in 2005. 

Primary Energy Demand

Sri Lanka’s primary energy demand is projected to 
grow at an annual rate of 2.6% through 2030, relatively 
lower than the growth rate observed between 1990 
and 2005 at 3.4%. Over the outlook period, GDP 
elasticity of energy will account for 0.5, compared with 
0.8 between 1990 and 2005 (Figure 6.25.3). 

Coal is projected to grow at the fastest pace, or 17.7% 
per year, followed by oil at 3.0%, hydro at 1.0%, and 
biomass at 0.1%. 

Coal will grow at the fastest annual rate, 17.7%. The 
power sector is responsible for all of the overall 
incremental demand growth between 2005 and 2030. 

Until 2005, there were only two energy sources for power generation: hydro and oil. However, 
energy security urgently demands diversification of energy sources (Figure 6.25.4). In fact, the 
electricity generation expansion plan of the Ceylon Electricity Board (CEB) calls for a large-scale 
coal-fired power plant to be installed after 2010.215

215 Ceylon Electricity Board is a state-owned electricity company responsible for nearly all the country’s power 

generation.

Figure 6.25.3:  Primary Energy Demand—Sri Lanka

MTOE = million tons of oil equivalent, NRE = new and renewable energy. 

Source: APERC (2009).
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Oil demand is projected to grow at an annual rate of 
3.0% to 2030. The transport sector contributes 79.4% to 
the incremental oil demand growth over the outlook 
period as a result of the government’s plan to upgrade 
road networks. Other sectors and the industry sector 
are responsible for 10.4% and 8.5% of the incremental 
oil demand growth, respectively. The share of oil in 
total primary energy demand will reach 47.1% in 2030 
from 43.4% in 2005, becoming the most important 
energy source. 

Primary demand for biomass will increase the slowest, 
at an annual rate of 0.1%. Decline in demand for bio-
mass in other sectors will be offset by an increase in 
industry sector demand, thereby leading to the slow 
rate of increase. 

Hydro demand is projected to increase at a moderate pace 
of 1.0% per year due to the slowdown in construction of 
new power plants between 2005 and 2030. 

Electricity

Electricity demand is projected to grow by 4.6% 
annually through 2030. Increases in service activities 
and more investment in manufacturing, as well as 
growing demand from the residential sector as result 
of urbanization, explain the faster growth rate over the 
outlook period. 

To meet the fast-growing electricity demand, total 
electricity generation will increase by 200%, from  
8.8 TWh in 2005 to 26.8 TWh in 2030. Currently there is 
no coal-fired power generation, but the CEB plan calls 
for increasing demand to be met mainly by coal power 

due to its cost advantage and the consideration of energy diversity (Figure 6.25.5). Coal-fired 
generation is projected to increase rapidly at 7.6% per year from 2015 to 2030, with its share 
reaching 57.6% in 2030. 

Oil-fired generation will increase at a minimal rate of 1.1% from 5.3 TWh in 2005 to 6.9 TWh 
in 2030. Sri Lanka’s electricity generation has been increasingly dependent on oil since 1995, 
with a high annual growth rate of 31% between then and 2005. Currently about 60% of power 
generation is from oil-fired plants. In consideration of rising oil prices and energy diversity, 
the growing demand will be met mainly by coal-fired power rather than oil. However, small 
distributed diesel generators will still be used in the areas without access to the grid. 

Hydrogeneration is projected to increase at 1.0% per year, about at the same rate as oil-fired 
generation. Heavily reliant on hydropower, Sri Lanka has experienced electricity shortages in 
dry seasons. From 1995, in an effort to diversify the generation mix, the CEB met nearly all the 
increased demand by thermal power (oil-fired); the share of hydro declined to 39.4% in 2005 
from 92.7% in 1995. During the outlook period between 2005 and 2030, as CEB’s concentration 

Figure 6.25.4:  Incremental Energy Demand Growth—
Sri Lanka (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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will shift to coal-fired generation, the share of hydro is expected to keep declining, accounting 
for 16.5% in 2030. 

The government’s National Energy Policy and Strategy proposes to reach a minimum level 
of 10% of electrical energy supplied to the grid from nonconventional renewable energy by 
2015.216 However, new and renewable energy do not figure in CEB’s power generation plan 
until 2020.

Energy Policy Issues and Implications

Sri Lanka faces many challenges in its energy sector. Electricity supply for household needs has 
yet to reach a quarter of Sri Lanka’s population.217 The most urgent goal of the government’s 
energy policy is to provide basic energy needs to its population. 

In spite of the severe electricity shortage, no power generation plan has been announced by 
the government ministry. What is more, there is no fixed and transparent pricing regime for  
petroleum products. Given the current situation, the government needs to improve its energy 
planning, management, and regulation.

References

Asian Development Bank. 2002. Road Sector Development Project. Manila.

Board of Investment of Sri Lanka. Available: www.boi.lk/BOI2008/

Energy Forum (Guarantee) Ltd. 2006. Incorporating Social and Environmental Concerns in Long 
Term Electricity Generation Expansion Planning in Sri Lanka.

Integrated Development Association (IDEA). South Asia NGO Capacity Building for Poverty 
Reducing Sustainable Energy Solutions Project. Energy for Sustainable Development Sri 
Lanka—A Brief Report with Focus on Renewable Energy and Poverty Reduction. 

Ministry of Power and Energy. Government of Sri Lanka. 2006. National Energy Policy and Strategy 
of Sri Lanka. 

Ranaweera, B. Use of Non-Biomass Stoves in Sri Lanka.

Ranaweera, B. 1989. Use of Non-Biomass Stoves in Sri Lanka. Boiling Point 20. Available:  
www.hedon.info/BP20:UseOfNonBiomassStovesInSriLanka 

United Nations Industry Development Organization. Available: www.unido.org/index.
php?id=6304 

Wijayatunga, P.D.C. and R.A. Attalage. 2001. Analysis of Household Cooking Energy Demand and 
Its Environmental Impact in Sri Lanka.

The World Bank. 2003a. Sri Lanka Transport Sector. Available: go.worldbank.org/ZGSLC4CL60

———. 2003b. Sri Lanka Road Sector Policy Review Note. Available: siteresources.worldbank.
org/INTSARREGTOPTRANSPORT/Resources/RoadSectorpolicyreviewnote.pdf

216 The nonconventional renewable energy in the National Energy Policy and Strategy of Sri Lanka refers to small-scale 

hydropower, biomass including dendro power, biogas and waste, solar power, wave energy, and ocean thermal 

energy. 
217 National Energy Policy and Strategy of Sri Lanka. 



Energy Outlook of DMCs in Southeast Asia

6.26  Brunei Darussalam

Brunei Darussalam’s primary energy supply is projected to increase from 2.6 million 
tons of oil equivalent (MTOE) in 2005 to 6.8 MTOE in 2030. The planned start-up of the 
methanol plant at Sungai Liang Industrial Park and the export-oriented oil refinery at 
Pulau Muara Besar in the first half of the forecast period are expected to contribute to a 
significant increase in own use and non-energy use.

Natural gas exports are expected to decline unless large new reserves are found through 
existing exploration activities.

•

•

Recent Energy Trends and Energy Policy

Brunei Darussalam’s energy demand rose rapidly from 1990 to 1997 before falling significantly 
during the Asian financial crisis and recovering gradually thereafter. Economic growth from 
1990 to 2006 was generally stable. Over this period, total primary energy demand (TPED) grew 
somewhat unevenly from 1.8 MTOE to 2.8 MTOE, an average annual rate of 2.8%. Total final 
energy demand (TFED) growth was similar at an average of 4.0% per year.218 Per capita TPED 
grew from 7.00 tons of oil equivalent (TOE) per person in 1990 to 7.35 TOE per person in 2006, 
reflecting Brunei Darussalam’s generally high income and living standards but also significant 
own-use demand by the gas production sector for the conversion and processing of mostly 
exported energy resources. These rates far exceeded the Southeast Asian developing member 
countries’ (DMC) 2006 per capita average of 0.89 TOE per person. Primary energy intensity grew 
from 374 TOE/$ million to 401 TOE/$ million, an average annual growth of 0.4%. 

Brunei Darussalam has a very small land area and an extremely small population but is among 
the most developed, urbanized, and wealthy countries in the Southeast Asian group. With 
abundant hydrocarbon resources, Brunei Darussalam has long been a major producer and 
exporter of oil and natural gas and the oil and gas sector continues to dominate the national 
economy. Domestically, final energy is consumed principally by the transport sector, followed 
by the residential and commercial sectors combined. From 1990 to 2006, the share of TFED 
attributable to transport remained essentially flat (going from 53.3% in 1990 to 53.6% in 2006): 
this share has historically been supported by subsidies of refined petroleum products such 
as gasoline. The combined share of residential, commercial and other sectors (including agri-
culture) grew from 20.0% to 30.4% of TFED and was mostly fueled by electricity with some 
liquefied petroleum gas. The TFED share of industry declined substantially from 22.6% to 13.5% 
between 1990 and 2006. 

218 TPED and TFED data for Brunei Darussalam are somewhat uneven with occasional large year-to-year fluctuations 

due to the economy’s small size, its project-oriented demand, supply fluctuations, and issues with the data itself. 
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Natural gas is the major fuel in Brunei Darussalam’s primary energy demand, with oil dominat-
ing final energy demand. From 1990 to 2006, natural gas’ share of TPED fell from 93.2% to 73.1% 
with almost all of natural gas used for power generation. The share of oil, meanwhile, grew 
from 6.8% to 26.9%. These two fuels alone continue to provide essentially all primary energy 
in Brunei Darussalam. From 1990 to 2006, oil’s share of TFED fell from 79.4% to 65.8%, while 
electricity’s share grew rapidly from 20.6% to 32.5%. Brunei Darussalam’s electricity production 
is essentially all gas-fired, and there are current efforts to upgrade plant efficiency by introduc-
ing more advanced combined-cycle generation technologies.

As already described, Brunei Darussalam has abundant offshore and onshore liquid and gas 
hydrocarbon energy resources and is a major energy exporter in Southeast Asia. Estimates of 
coal reserves are not available,219 but proven gas reserves are estimated at 13.8 trillion cubic 
feet and proven oil reserves at 1.1 billion barrels.220 Though many of Brunei Darussalam’s pro-
ducing oil and gas fields are considered mature, the potential for future exploration and devel-
opment is considered to be very good, especially for gas. Brunei Darussalam is particularly 
valuable to continued energy development in Asia and the Pacific through its role as a major 
regional exporter of liquefied natural gas. Current exports are mostly to Japan and the Repub-
lic of Korea, although markets are expected to expand as new export infrastructure and gas 
fields come on line in the near- to mid-term. Brunei Darussalam’s net export position of energy 
fell from 767% in 1990 to 679% in 2006. An equatorial member with limited land area, Brunei 
Darussalam lacks significant wind resources, but given market conditions, the potential for 
solar power may be good.

 Because of its energy export-oriented economy, much of Brunei Darussalam’s actual energy 
policy focuses on broader strategies of energy production and economic structural develop-
ment as opposed to the domestic energy system. The 2007–2012 Ninth National Development 
Plan, which was developed alongside the long-term strategic framework Brunei’s Vision 2035 
(Wawasan Brunei 2035), outlines measures to strengthen the oil and gas industry; diversify the 
economy more broadly; optimize the economic use of natural resources; improve quality of 
life, education and skills; and ensure the conservation of the natural environment and cultural 
values.221 Concrete steps toward these goals have included encouraging private sector eco-
nomic activities and investments and creating opportunities for industrial sector value added 
through the establishment of the Sungai Liang Industrial Park (SPARK). Elsewhere, steps have 
been taken to mitigate unnecessary greenhouse gas emissions from energy production by lim-
iting methane venting and improving flaring practices through operational and infrastructure 
advances. Apart from oil and gas production strategies, other ongoing energy policy activities 
include reforms of the sale of petroleum products and efforts to improve the efficiency of the 
power sector by introducing advanced generation technologies and managing demand. 

Energy policy facilities in Brunei Darussalam were greatly enhanced in 2005 with the establish-
ment of the post of Minister of Energy within the new Energy Division in the Prime Minister’s 
office. This post will advise on energy-related policy and regulation. 

219 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
220 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
221 Asia Pacific Energy Research Centre. 2009. APEC Overview 2008. Tokyo.
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Energy Demand Drivers 

Brunei Darussalam’s per capita gross domestic product (GDP) in 2006 was approximately 
$18,300 (constant 2000 dollars), about even with the 1990 level of $18,700 (Figure 6.26.1). 
These figures are far above the Southeast Asian DMCs’ average of $1,400 per person but are 
below the level of countries with service sector-oriented economies such as Singapore or 
Hong Kong, China. Apart from a brief pause in 1997 and 1998 during the Asian fnancial crisis, 
average annual economic growth from 1990 to 2006 was a generally stable 2.4%, supported 
by growth in the oil and gas sector as well as by public sector spending. Brunei Darussalam’s 
GDP growth rate is projected to continue at an annual rate of about 1.6% over the 2005 to 
2030 outlook period. Economy-wide primary energy intensity, which fluctuated broadly from 
1990 to 2006 but averaged 0.4% growth, is projected to increase over the outlook period as a 
result of continued energy exports and new energy-intensive industrial developments, includ-
ing export-oriented methanol production planned for the near- to mid-term.

Between 1990 and 2006, Brunei Darussalam’s small population, which includes a significant 
number of foreign workers, grew from 0.3 million to 0.4 million, at an average annual rate of 
2.5%. Population is projected to grow at 1.6% per year over the outlook period as the popula-
tion rises to 0.6 million in 2030 (Figure 6.26.1). Brunei Darussalam’s population is mainly urban 
(73.5% in 2006) and the urban-to-rural proportion is growing. In 2006, the electrification rate 
was 99%.

Final Energy Demand

Brunei Darussalam’s TFED including non-energy use is projected to increase at an average 
annual rate of 3.2% between 2005 and 2030 and reach 1.8 MTOE in 2030 (Figure 6.26.2). 

Brunei Darussalam’s energy demand is driven primarily by the creation of value added and 
large public sector spending as reflected in the economy’s GDP. The economy is expected 
to expand over the outlook period while maintaining its current structure. This projection 
assumes constant energy intensity (i.e. that Brunei Darussalam will continue to be prudent in 

Figure 6.26.1:  GDP and Population—Brunei 
Darussalam

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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its demand for energy). It also assumes no drastic changes in the energy intensity of either the 
transport or the household and commercial sectors over the forecast period. 

Industry Sector

Final energy demand for the industry sector has two parts: the expansion of the less-energy-
intensive industry sector and the anticipated start of methanol production at SPARK in 2010. 
This outlook assumes that electricity requirements at SPARK will be met by self-generation 
rather than by grid supply. Other industries at SPARK are not considered in this analysis, since 
their time of entry into operation has yet to be established. 

The final energy demand for industry in Brunei Darussalam is projected to increase at an aver-
age annual rate of 2.1%, while electricity demand outside of SPARK is projected to increase 
at an annual rate of 1.0% per year. The final energy demand for industry is projected to reach 
0.3 MTOE in 2030, distributed between oil (55.8%), gas (22.2%), and electricity (21.9%).

Transport Sector

Transport is projected to continue to be the main energy-consuming sector. The final energy 
demand for transport is projected to increase at an average annual rate of 2.2%, going from 
0.4 MTOE in 2005 to 0.7 MTOE in 2030.

Other Sectors

The final energy demand of other sectors, which include residential, commercial, and agricul-
tural activities, is projected to increase at an average annual rate of 1.8% and rise from 0.2 MTOE 
in 2005 to 0.4 MTOE in 2030. This demand will be shared between electricity (82.0%), natural 
gas (11.3%), and oil (6.7%).

Primary Energy Demand

Brunei Darussalam’s primary energy demand is 
expected to increase at an average annual rate of 3.9% 
over the forecast period to reach 6.8 MTOE in 2030  
(Figure 6.26.3).

Brunei Darussalam is assumed to be able to maintain 
current levels of oil and gas production over the entire 
forecast horizon to 2030, assuming a resolution of 
disputed oil exploration blocks such that exploration 
and production maintain expected levels. This analysis 
also assumes that the Temburong River hydroelectric 
scheme is realized at the end of the outlook period. 

Brunei Darussalam is assumed to have export-oriented 
refining capacity at Pulau Muara Besar in 2015; other 

oil refinery capacity is expected to be 1.8 MTOE in 2015 and increase to 2.5 MTOE in 2030. Net 
exports of petroleum products are projected at 8.4 MTOE in 2015, decreasing to 5.3 MTOE in 
2030. Exports of natural gas are projected to decline to 6.2 MTOE in 2030. 

Figure 6.26.3:  Primary Energy Demand—Brunei 
Darussalam

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity

Brunei Darussalam is projected to continue its high level of reliance on natural gas for power 
generation. Conversion efficiency is expected to increase through the introduction of com-
bined-cycle units. Power generation overall is forecast to reach 4.5 terawatt-hours of electricity 
in 2030, with Temburong hydropower contributing 368 gigawatt hours by that time. 

Energy Policy Issues

Reliance on Fossil Energy Exports

Given Brunei Darussalam’s size and economic structure, it can in some senses be considered 
an energy export-dependent economy. Because of this characteristic, its energy production 
is closely linked to its economic development and to domestic energy demand in turn. As 
described by one commonly discussed statistic, the oil and gas sector represents over half of 
the domestic economy and more than 90% of both export earnings and government revenues 
but employs only 3% of the workforce. The public sector, in contrast, accounts for over half 
of all employment.222 Though this situation is clearly acknowledged in energy and economic 
policies, economic diversification presents significant challenges. For example, recent major 
undertakings to increase industrial value added through the export of refined petroleum prod-
ucts such as methanol and other liquid fuels will likely raise Brunei Darussalam’s overall energy 
intensity, greenhouse gas emissions, and long-term domestic hydrocarbon demand owing to 
significant own-use of energy in these industrial processes. More concrete steps toward long-
term economic and energy diversification may succeed in addressing these concerns.

As a major energy producer, Brunei Darussalam’s energy development goals may not share 
the energy security focus of its less endowed neighbors in Asia and the Pacific. This does not 

222 Brunei Economic Development Board. Brunei Darussalam Long-Term Development Plan, Wawasan Brunei 2035. 

Available: www.bedb.com.bn/why_nationalvision.htm 

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).

Figure 6.26.4:  Incremental Energy Demand Growth—
Brunei Darussalam (2005–2030)
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mean, however, that similar energy sector actions taken here would fail to yield value. A strong 
future emphasis on energy efficiency in domestic demand, for example, is likely to help the 
economy fulfill many of the goals outlined in Wawasan Brunei 2035 while sustaining export 
potential on a ton-for-ton basis. And in fact, over the outlook period, Brunei Darussalam will be 
particularly well-suited to promoting the efficient use of energy, both internally in its role as 
a major employer and driver of domestic economic activity and behavior, and externally as a 
potential pioneer in the efficient production and transformation of clean energy for the region 
as a whole.

Implications

Energy exports will continue to support economic development in Brunei Darussalam. This 
said, heavy dependence on energy export earnings means that the economic development 
will continue to be vulnerable to fluctuations in the global market. The plan to develop other 
industries such as the chemical industry is thus likely to help build a firm foundation for eco-
nomic development in the future.
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6.27  Cambodia

Driven primarily by the increasing demand for electricity, Cambodia’s primary energy 
demand is expected to grow at 3.7% per year, rising from 4.8 million tons of oil equivalent 
(MTOE) in 2005 to 12.0 MTOE in 2030.

The country’s drive toward economic development will entail high growth in energy 
demand as manufacturing industries are established and more households are 
connected to the electricity grid. 

Situated in the middle of the Greater Mekong Subregion, Cambodia would benefit 
from the interconnection of electricity infrastructure that would facilitate the trade of 
electricity among the six countries in the subregion.

•

•

•

Recent Energy Trends and Energy Policy 

Cambodia is a developing country in Southeast Asia. It has a total land area of 176,520 square 
kilometers and its population in 2006 was 14.2 million. Its 2006 gross domestic product (GDP) 
was $6.3 billion (constant 2000 dollars), with a per capita GDP of $445.223

Cambodia has one of the world’s lowest per capita energy demands, with 0.35 tons of oil 
equivalent (TOE) per person in 2006. Most energy consumed is noncommercial energy (bio-
mass) and only 20% of households use grid electricity: this can be attributed to the country’s 
underdeveloped electricity infrastructure. Cambodia’s electricity supply is fragmented into iso-
lated power systems centered in provincial towns and cities.224 Due to the fragmented nature 
of the grids, power plants are small and are mainly fuelled by imported diesel. As a result, 
Cambodia’s electricity prices are the highest in the ASEAN. This dampens the country’s attrac-
tiveness to industrial locators.

Cambodia has substantial hydropower resources and indications of significant coal, oil, and 
gas deposits. However, as of this writing, no official estimate of the proven and recoverable 
amounts of these deposits had been made. As Cambodia lacks oil refining facilities, all of its 
petroleum product requirements are met by imports. 

In view of these conditions, the Cambodian government formulated an energy sector devel-
opment policy with the following objectives:

i. to provide an adequate supply of energy throughout Cambodia at reasonable and 
affordable prices;

ii. to ensure a reliable and secure supply of electricity at prices that facilitate investments 
in Cambodia and promote the development of the national economy;

iii. to encourage the exploration and development of energy resources in an 
environmentally and socially acceptable manner; and 

223 World Bank. 2008. World Development Indicators 2008. CD-ROM.
224 United Nations. 2004. Cambodia Energy Sector Strategy (draft). Available: www.un.org/esa/agenda21/natlinfo/

countr/ cambodia/energy.pdf
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iv. to encourage the efficient use of energy and minimize the detrimental environmental 
effects that result from energy supply and use.

Energy Demand Drivers 

Cambodia’s GDP is projected to grow at an annual rate of 6.8% (2005–2030) (Figure 6.27.1). As 
of 2006, the country’s GDP was dominated by the services sector (43.7%); this share is likely 
to increase to more than 50% in 2030. However, once the country is able to tap indigenous 
energy resources and develop its electricity supply infrastructure, the share of the industry sec-
tor’s contribution to GDP can be expected to increase. These developments are expected to 
result in a rapid increase in energy demand on the part of industry and services in the future. 

Between 1995 and 2005, Cambodia’s total population grew from 11.4 million to 14.0 million. 
Over the outlook period, total population is projected to increase to 20.8 million in 2030 at an 
annual growth rate of 1.6% (Figure 6.27.1).

Final Energy Demand

Final energy demand is projected to grow 3.9% per year from 2005 to 2030 (Figure 6.27.2). 
Energy demand in other sectors (residential, commercial, and agriculture) will register the larg-
est share at around 67.3% in 2030 (from 88.7% in 2005), followed by transport at 17.8% (10.1% 
in 2005) and industry at 14.9% (1.2% in 2005). 

Industry Sector

Energy demand by the industry sector is projected to grow at an average annual rate of 15.0% 
between 2005 and 2030 due to the projected increase in industrial activities and the develop-
ment of an energy supply infrastructure that will make the country more competitive. In early 
2008, Cambodia opened its first big cement factory with a production capacity of 900,000 
metric tons per annum. This production is expected to increase in proportion to the country’s 
annual demand for cement. Industrial coal demand will increase to 1.2 MTOE in 2030.

Figure 6.27.1:  GDP and Population—Cambodia

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.27.2:  Final Energy Demand—Cambodia

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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Transport Sector

Over the outlook period, transport energy demand is projected to increase at an annual rate of 
6.2%, higher than the 4.5% annual growth rate observed between 1995 and 2005. This is related to 
a projected increase in the number of road vehicles as the economy progresses, to increasing tour-
ism-related air travel, and to more freight transport due to the growth in industrial production.

Other Sectors

Over the outlook period, the energy demand in the other sectors is projected to increase at 
an annual rate of 2.7% (2005–2030), lower than the annual growth rate of 3.0% in the past 
(1995–2005). Electricity demand will grow at an average annual rate of 9.9% but the slower 
growth rate of biomass, which represents around 80% of residential energy demand, will keep 
the total growth rate at 2.5% per annum.

Primary Energy Demand

Cambodia’s primary energy demand is projected to grow at an annual rate of 3.7% through 
2030, almost the same as the growth rate observed between 1995 and 2005. Projected elec-
tricity imports and the installation of more hydroelectric power plants will result in almost 
identical growth rates for final and primary energy demand.

Between 2005 and 2030, hydro is expected to grow at the fastest rate of 19.1% per year. Mean-
while, coal will register a fast growth in the second half of the outlook period (2015–2030) at 
11.2% as it increases to 2.2 MTOE in 2030 from 0 MTOE in 2005. At 19.1% per annum, hydro 
will have the fastest growth rate between 2005 and 2030. These increases will result from the 
government’s program to develop indigenous energy resources for electricity generation. In 
view of the high growth rates of coal and hydro, the growth in oil demand of 4.9% per annum 
from 2005 to 2030 will be only half of its 10.3% annual growth rate from 1995 to 2005.

Figure 5.27.4 illustrates incremental growth in energy demand. It shows oil for power genera-
tion declining and being replaced by coal. However, the demand of the industry, transport, 
and other sectors will have positive increments from 2005 to 2030.

Figure 6.27.3:  Primary Energy Demand—Cambodia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity

Electricity demand is projected to grow at an average 
annual rate of 9.9% from 2005 to 2030. Slightly faster 
electricity demand growth is expected in the near 
term, with an average annual growth rate of 11.2% 
from 2005 to 2015 versus an average annual growth 
rate of 9.9% from 2005 to 2030. More commercial 
activities and greater production in the manufacturing 
sector explain the faster growth of electricity demand 
in the near term. 

To meet the fast growth in electricity demand, total 
electricity generation will increase ninefold from 
0.9 terawatt-hours (TWh) in 2005 to 8.0 TWh in 2030 at 
an annual rate of 9.2%. That this growth in the genera-

tion of electricity is inferior to the growth in demand of 9.9% per annum is due to Cambodia’s 
projected imports from its neighbors in the Greater Mekong subregion. 

In terms of power generation by energy type, coal generation is expected to increase from 
0.0 TWh in 2005 to 4.3 TWh in 2030 while generation from oil will decrease from 0.8 TWh in 
2005 to 0.0 TWh in 2030. Generation from hydro will grow at an annual rate of 19.4%. 

Energy Policy Issues and Implications

Diversifying Power Generation

In 2005, Cambodia’s power generation mix consisted of 95% oil-based electricity and the 
remainder in hydro. Given the high price of oil in the world market, this over-reliance on oil-
based power generation reduces the country’s competitiveness. 

Cambodia aims to diversify its sources of electricity by developing its hydro and coal resources. 
While hydro is the preferred resource because it does not emit carbon dioxide, it faces the hur-
dles of high capital investment requirements and lower availability in times of drought. Like-
wise, the development of large-scale hydro facilities has social impacts that must be taken into 
consideration. The government should prepare a hydro development plan that considers all 
factors and externalities in order to ensure that the benefits from the resource are optimized.

Coal is another indigenous resource that Cambodia could tap for the generation of electricity. 
Utilizing this resource would not only reduce the country’s reliance on energy imports but 
would also generate local employment. While coal is said to be the dirtiest of all fossil fuels, 
many countries have demonstrated that pollution and greenhouse gas emissions from coal-
fired power plants can be reduced. In this regard, Cambodia may learn from the experiences of 
developed countries when planning for future coal power facilities.

Figure 6.27.5:  Power Generation Mix—Cambodia

Source: APERC (2009).
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Reducing the Consumption of Biomass

Because of the inability of most Cambodians to afford imported fuels, the country’s per capita 
biomass consumption is one of the world’s highest. If uncontrolled, the consumption of bio-
mass has great impacts on local forests. Some of the measures presently being considered to 
address this issue are the utilization of alternative fuels and the development of more efficient 
cookstoves, especially in rural areas.

Utilization of More Efficient Demand Management Technologies

Cambodia realizes that one of the solutions to increasing energy demand is to reduce demand 
itself by improving the efficiency of energy-consuming devices. Accordingly, the country is 
looking into replacing incandescent bulbs with compact fluorescent lamps and using newer 
and more efficient models of refrigerators and air conditioners. Cambodia would benefit 
greatly from the support of more advanced countries in this endeavor.

Promotion of Renewable Energy Technologies

As the country’s electrification rate is only around 20%, one of the options presently being 
considered in the provision of energy to rural areas is the dissemination of renewable energy 
technologies such as solar heating, biogas for cooking, and solar and wind power generation. 
Again, this is an area where developed countries could greatly assist.
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6.28  Indonesia

Indonesia’s primary energy demand, including the demand for biomass, is projected 
to increase at an average annual rate of 2.5%, rising from 176.0 million tons of oil 
equivalent (MTOE) in 2005 to 328.4 MTOE in 2030. 

Oil is expected to continue to dominate the economy’s energy sources, with imports of 
crude oil and petroleum products increasing from 12.2 MTOE in 2005 to 69.3 MTOE in 
2030. 

Indonesia needs to address issues around energy demand and supply in order to 
improve its overall energy security, particularly in light of its dependence on oil. This 
may require further action on energy pricing and an increased allocation of natural 
gas resources to the domestic market as well as greater support for energy supply 
infrastructure; more energy efficiency measures; and more investments in natural gas, 
oil, and coal exploration.

•

•

•

Recent Energy Trends and Energy Policy 

From 1990 to 2006, Indonesia’s energy demands rose rapidly but with year-to-year fluctuations 
alongside an economic expansion that was interrupted in 1998 by the Asian financial crisis.  
Over this period, total primary energy demand (TPED) grew from 102.8 MTOE to 179.1 MTOE, 
an average annual growth rate of 3.5%. At 3.4%, total final energy demand (TFED) growth was 
similar. Per capita TPED increased from 0.56 tons of oil equivalent (TOE) per person in 1990 
to 0.78 TOE per person in 2006 but remained quite low on an absolute level, just below the 
Southeast Asian developing member countries’ (DMC) 2006 per capita average of 0.89 TOE 
per person. Alongside improved access to commercial energy services, primary energy inten-
sity declined from 942 TOE/$ million to 817 TOE/$ million, at an average annual growth rate  
of 0.9%. 

Indonesia has the largest land area, population, and economy in Southeast Asia. Rich in 
resources and spread across an archipelago of thousands of islands, its large and urbanizing 
population is densely concentrated on the main island of Java. Industry and transport sectors 
currently dominate energy demand and have the highest growth rates. From 1990 to 2006, 
industry’s share of TFED rose slightly from 21.1% to 25.8% alongside the industry sector’s grow-
ing contribution to gross domestic product (GDP). The share of transport, meanwhile, rose 
from 13.9% to 18.8%. The share of TFED for the combined residential, commercial, and agricul-
ture sectors fell from 55.1% in 1990 to 46.5% in 2006. 

Oil and natural gas are the major fuels in Indonesia’s primary energy demand, with the share 
of coal is rising. Still, oil is singularly dominant in final energy demand. From 1990 to 2006, oil’s 
share of TPED stayed almost the same, falling only slightly from 33.3% to 33.0%, while the share 
of natural gas increased slightly from 18.0% to 18.6% and the share of coal soared from 3.5% to 
15.5%. Notably, indigenous geothermal production also grew quickly from 1990 to 2006, rising 
from 0.9% to 3.2% of TPED. The share of other sources of energy, including biomass, declined 
substantially from 53.0% in 1990 to 37.9% in 2006. Over the same period, oil’s share of TFED 
increased from 34.8% to 36.2%, natural gas’s share grew from 8.4% to 8.9%, and electricity’s 
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share rose from 2.9% to 7.2%. Driven by industrial demand, coal’s share rose the fastest, going 
from 0.8% to 9.7%. Indonesian electricity production, once dominated by oil-fired generation, 
now relies primarily on coal, followed by oil and oil products and natural gas, with hydro and 
geothermal power rounding it out.

More recently, since about 2000, Indonesia’s energy demand has continued to grow rapidly 
but has been characterized by a shift toward coal use, especially for industry end-use and 
power generation. Amid tight supply, electricity demand has stagnated over this period. 
Recent efforts to rapidly increase installed capacity are expected to affect the forms of final 
energy demand in the future. 

Indonesian fossil energy resources are abundant and Indonesia remains a net energy exporter, 
but rapid growth in energy demand outpaces growth in indigenous production. Estimates put 
recoverable coal reserves at 4.33 billion tons,225 proven gas reserves at 106 trillion cubic feet 
and proven oil reserves at 3.99 billion barrels.226 Indonesia’s net export position of energy fell 
from 64.8% in 1990 to 56.7% in 2030, reflecting Indonesia’s 2004 shift from net oil exporter to 
net oil importer; while Indonesia has significant domestic oil production and exports, major 
fields are now mature and in decline. As a result of recent investments, however, exports of 
coal and of both liquefied and pipeline natural gas are rising. Indonesia’s geothermal energy 
resource is good, and production, already significant, is expected to continue to rise. With suit-
able agricultural conditions, the large-scale production of biofuels will likely increase the share 
of palm oil biodiesel and bioethanol in domestic transport fuel.

Current Indonesian energy policy promotes the discovery and exploitation of new fossil 
energy reserves; the diversification of energy use away from oil; and the implementation of 
energy efficiency, energy conservation, and environmental protection measures. Indonesia’s 
2006 National Energy Policy and its supporting Blueprint for National Energy Management 2005 
to 2025 targeted a 2025 TPED comprised of less than 20% oil, at least 30% natural gas, at least 
33% coal, at least 5% biofuel, and at least 5% renewable energy, with the possibility of the 
introduction of nuclear power. Key components of this strategy include massive investments 
in domestic pipeline and liquefied natural gas infrastructure, government support for geother-
mal exploration, and the establishment of transport sector biofuel uptake targets. 

Recent policy actions have also emphasized energy pricing reforms and energy sector man-
agement. Preserving the broad philosophy that energy should remain affordable to different 
segments of society, the government has removed some fuel subsidies for power generation 
and industry as well as for high octane road transport fuels such as gasoline, while leaving 
subsidies in place for diesel used in freight transport, household kerosene, and certain classes 
of electricity. Reforms have also been undertaken for energy sector management and invest-
ments aimed at improving the production environment, including an overhaul of regulatory 
authority in coal mining concessions, oil and gas tendering reforms, and electricity market 
restructuring.227

225 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
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Gas Journal. (January). Houston: Pennwell Editors.
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Energy Demand Drivers 

Indonesia’s per capita GDP in 2006 was approximately $959 (constant 2000 dollars), having risen 
from $597 in 1990 but remaining below the Southeast Asian DMCs’ average of $1,400. Apart from 
a brief but strong contraction in 1998 due to the Asian financial crisis, average annual economic 
growth from 1990 to 2006 was a generally consistent 4.5% and GDP growth is projected to remain 
robust at an annual rate of 4.3% over the 2005 to 2030 outlook period (Figure 6.28.1). Economy-
wide primary energy intensity, which declined from 1990 to 2000 but has somewhat stabilized 
since then, is projected to fall given expected improvements in energy efficiency and fuel  
switching.

Between 1990 and 2006, Indonesia’s population grew from 182.8 million to 228.7 million, an 
average annual growth rate of 1.4%, but is projected to slow to 0.9% per year over the outlook 
period (Figure 6.28.1). The urban share of population reached about 49.2% in 2006, having 
grown quickly from just 30.6% in 1990, and the electrification rate remained a low 54%.

Final Energy Demand

Indonesia’s final energy demand and non-energy use is projected to increase at an average 
annual rate of 2.2% between 2005 and 2030, reaching 231.7 MTOE in 2030. Demand is expected 
to increase more rapidly in the longer term (2015–2030), averaging 2.4% growth per year.

Industry Sector

The final energy demand of Indonesia’s industry sector is projected to increase at an aver-
age annual rate of 2.3% over the outlook period, rising from 34.4 MTOE in 2005 to 61.2 MTOE  
in 2030 (Figure 6.28.2).

Industry’s demand for natural gas will increase at an average annual rate of 2.5%, while electricity 
demand is projected to rise 4.0% per year. Demand for coal is expected to increase at an average 
annual rate of 2.8%; this includes a single-year rise from 9.5 MTOE in 2005 to 13.1 MTOE in 2006.

Figure 6.28.1:  GDP and Population—Indonesia
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Figure 6.28.2:  Final Energy Demand—Indonesia

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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The final energy demand of Indonesia’s industry in 2030 is expected to consist of 31.3% coal, 
24.5% oil, 17.3% natural gas, 15.9% electricity, and 10.9% biomass.

Transport Sector

The final energy demand for the transport sector is projected to grow at an average annual 
rate of 3.4% over the 2005–2030 period. This includes a rise in the final demand for refinery 
products from 25.7 MTOE in 2005 to 59.8 MTOE in 2030. 

This forecast assumes that 60% of gasoline used in 2030 will be a gasoline–bioethanol blend 
(E10) and that 80% of automotive diesel will be biodiesel (B10). Whether these estimates play out 
will depend on production levels of 1.9 MTOE for bioethanol and 1.0 MTOE for palm oil ester. 

Compressed natural gas (CNG) was introduced as a gasoline substitute in Jakarta, Indonesia’s 
capital, and two other large cities in Java in the mid-1980s. The number of CNG-based vehicles 
reached a peak of about 6,300 in 2000 and by 2005 the CNG-based vehicle stock had declined 
to about 600 vehicles,228 with sales of CNG down to 5 thousand tons of oil equivalent in 2006229. 
This demise can be explained by three elements: the limited competitiveness of CNG due to the 
small number of filling stations that supplied it, disruptions to the gas supply from marginal gas 
reserves offshore from north Java, and price. There are mixed expectations for CNG as an alternate 
transport fuel in Indonesia, and so under this outlook’s business-as-usual assumptions, expansion 
of CNG was not considered.

Other Sectors

The final energy demand for other sectors is projected to grow at an average annual rate of 
1.2% over the outlook period. Demand for electricity is projected to rise the most rapidly, at an 
average annual rate of 3.8%. Demand for petroleum products including liquefied natural gas 
is projected to increase at an average annual rate of 2.4%. A notable feature of this forecast is 
the anticipated increase in use of fuels in agricultural activities. At the same time, biomass is 
assumed to remain an important source of fuel in the residential sector, although its use will 
increase more slowly than in previous periods.

Primary Energy Demand

Indonesia’s primary energy demand is expected to increase at an average annual rate of 2.5% over 
the forecast period, rising from 176.0 MTOE in 2005 to 328.4 MTOE in 2030 (Figure 6.28.3). 

Indonesia is expected to slightly increase its oil and gas production above 2005 levels in the 
first part of the outlook period before maintaining a gradual decline thereafter until 2030. 

The projected average annual rate of growth is 2.4% for oil and 2.2% for natural gas. Indonesia 
is expected to be increasingly dependent on oil imports between 2005 and 2030. 

Net gas available for export could decline to 13.0 MTOE in 2030, down from 32.1 MTOE in 2005. 
These projections for the primary energy demand of oil and gas are made in terms of their 

228 Wibowo, Edi and Yusep K. Caryana. 2006. Compressed Natural Gas (CNG) Utilization Policy to Improve Urban Air 

Quality. Presented to the 4th Asian Petroleum Technology Symposium. Siem Reap. 18–20 January. 
229 The Energy Data and Modelling Center. 2008. APEC Energy Statistics 2006. Tokyo.
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net balances; any committed exports of liquefied natural gas beyond actual production levels 
would have to be compensated by imports. Coal production is projected to increase rapidly 
over the outlook period, with the primary energy demand of coal for domestic use expected to 
grow at an average annual rate of 4.6%. Total coal primary energy demand at 2030 is projected 
at 70.1 MTOE. 

Although hydropower and other renewable energy resources, including geothermal power 
and biofuels, are expected to contribute significantly to Indonesia’s primary energy demand, 
their absolute role is relatively small in comparison to the growth of primary energy demand 
from fossil fuels. 

The economy’s projected primary energy mix in 2030 is 21.3% coal, 36.0% oil, 16.2% natural 
gas, and 26.2% renewable energy, excluding hydropower. Notably, most of Indonesia’s renew-
able energy is geothermal. Under the present business-as-usual projection, oil will dominate 
Indonesia’s primary energy supply in 2030, with the fastest rate of growth of all energy sources 
over the period. Oil is primarily required to meet demand in the transport sector (transport will 
consume 50.1% of all refinery products) and in the other sectors category (20.0% of all refinery 
products). Industry will consume 12.7% of all refinery products. The growth in the share of 
natural gas in domestic energy is expected to be lower than that of oil; there is, however, indi-
cation that liquefied natural gas exports, while declining, will remain significant throughout 
the outlook period.

Electricity

The power sector is expected to expand coal-based generation capacity and in the process 
eliminate significant use of oil for power generation by 2015. The share of electricity gener-
ated by oil-based power plants will fall from 30.6% in 2005 to 3.6% in 2015 and is projected to 
reduce further to 1.2% by 2030 (Figure 6.28.5). 

Coal-based power plant capacity is expected to increase rapidly to 61.7% of all electricity gen-
erated in 2015; the final figure for 2030 will reach 62.8%. This projection assumes that, in view of 
Indonesia’s low load factor and the elimination of oil from power generation, significant natu-
ral gas capacity will be developed to supply peak and intermediate loads. Geothermal-based 

Figure 6.28.3:  Primary Energy Demand—
Indonesia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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electricity generation is expected to retain a high 
capacity factor of around 90%. Hydropower capacity 
is expected to increase over the period, but its share of 
total electricity generated will fall.

In previous periods, Indonesia’s power sector had 
been able to significantly reduce the share of oil used 
in power generation by introducing large gas-based 
generation projects including combined cycle power 
plants. However, in the mid-2000s, the economy had 
to revert to using a larger share of oil for electricity 
generation, due largely to an inadequate supply of 
gas. This projection assumes there will be a sufficient 
gas supply for planned gas-based power generation 
throughout the outlook period. It also assumes that 
large-scale steam generation plants are based on 
subcritical steam technology, as no definite plans for 
supercritical or ultra-supercritical steam power plants 
had been announced at the time of writing. 

The projection also assumes that the partially integrated power systems and isolated grids 
within the growing demand regions of Sumatra, Sulawesi, and Kalimantan will be intercon-
nected and strengthened, and that foreseeable transmission bottlenecks in the Java–Madura–
Bali system will be eliminated. This will accommodate the rapid growth of supply in the future. 
The projection assumes transmission and distribution losses to decline to 9.5% by 2030.

Energy Policy Issues

Fuel Mix Diversification

As domestic production slowed and exports became imports, oil gradually reduced its share of 
Indonesia’s primary energy demand and final energy demand. Nevertheless, continued strong 
demand for petroleum products for power generation and in the transport, industry, and resi-
dential and commercial sectors drove total oil demand to double from 1990 to 2006. The diver-
sification of Indonesia’s domestic fuel mix away from oil and toward natural gas and coal has 
therefore become a national energy policy priority. Net crude and oil product imports in 2006 
were approximately 10 MTOE, a slight decrease from the growing trend in previous years and 
possibly a reflection of efforts to substitute other fuels for non-essential uses of petroleum. 

In recent years, the most important oil substitute has been domestically produced coal, which 
is seen as a more abundant and cheaper option, especially for power production. This puts 
Indonesia, with its limited history of coal use, in a notable position among its regional neigh-
bors in that it is actively seeking to increase the use of coal as its energy system develops. In the 
power sector, for example, Indonesia aims to reduce the role of oil in power production from 
its 2006 share of approximately 29.1% of output to 3.6% by 2015 and just 1.2% by 2030. This 
would equal about half of oil’s current share in power production in the People’s Republic of 
China and one eighth of its current share in Japan. Indonesia’s 2006 10,000 MW Crash Program, 
the first of what may be a series of initiatives, aimed to install 10,000 megawatts of power gen-
eration capacity by 2010 in order to address chronic power shortages; much of this program's 
installed capacity, however, has been in the form of relatively inefficient subcritical combustion 

Figure 6.28.5:  Power Generation Mix—Indonesia

NRE = new and renewable energy.

Source: APERC (2009).
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technology that has caused some of the program's long-term benefits for fuel switching to 
be traded off for upfront speed and costs. Reforms to similar programs in the future may help 
address this concern.230

Looking forward, Indonesia also seeks to encourage natural gas exploration and production, 
domestic transport and distribution infrastructure investments, and regulatory frameworks to 
ensure the broad domestic use of natural gas. Stresses have been experienced in recent years 
as gas-fired power and fertilizer plants were idled or had to switch to oil feedstocks for a lack of 
sufficient supply. As demand for personal mobility and freight grows alongside rising incomes 
and urbanization, the transport sector will likely become the most important determinant of 
incremental oil use and the overall fuel mix. Targets call for domestic biofuel production to 
mitigate transport sector pressures on the demand for oil, given sufficient domestic supply, 
but natural gas may also be a valuable option. 

On the other side of the equation, of course, energy efficiency, energy conservation, and end-
user behavior will be as important as supply diversification measures in reducing the econo-
my’s and society’s reliance on oil. This will be extremely important in the transport sector but 
will benefit all other sectors as well, as early steps yield compounding benefits through the 
continued development of Indonesia’s domestic energy system.

Policy Implications

Diversifying the domestic fuel mix away from oil and toward natural gas and coal has become 
a national energy policy priority since Indonesia became a net oil importer in 2002. Overall 
energy security now needs to be strengthened through further action on energy pricing and 
an increased allocation of natural gas resources to the domestic market. In addition, finan-
cial support for the development of the energy supply infrastructure and the implementation 
of policies and measures for energy efficiency improvement may be necessary. A long-term 
energy policy and measures to promote energy investments in cooperation with foreign com-
panies will strengthen Indonesia’s economic foundation and energy security. In view of Indo-
nesia’s importance as an exporter of coal and natural gas to Asia and the Pacific, cooperation 
among regional member countries will be essential. 
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6.29   Lao People’s Democratic 
Republic (Lao PDR)

The Lao PDR’s primary energy demand is expected to grow 5.3% per year, rising from 
1.9 million tons of oil equivalent (MTOE) in 2005 to 6.9 million tons of oil equivalent 
(MTOE) in 2030, driven primarily by the increasing demand for coal for the power 
generation.

The country’s policy on developing indigenous resources to produce electricity for export 
will result in faster growth in primary energy demand compared with history. 

•

•

Recent Energy Trends and Energy Policy 

The Lao People’s Democratic Republic (Lao PDR) is a landlocked country in Southeast Asia 
bordered by the People’s Republic of China to the north, Viet Nam to the east, Cambodia to 
the south, and Thailand to the west. It has a total land area of 230,800 square kilometers and its 
population in 2006 was 5.76 million. The country’s gross domestic product (GDP) was $2.5 bil-
lion (constant 2000 dollars) in 2006, corresponding to $439 per capita.231 

The country produces coal, mostly lignite, which it exports to Thailand. It also exports electric-
ity from its hydroelectric power plants. Having no oil-refining facilities, it meets all of its petro-
leum product requirements through imports. At 0.32 tons of oil equivalent per person in 2006, 
the Lao PDR’s per capita energy demand is one of the lowest in the world. Most of the country’s 
energy demand is in the form of noncommercial energy such as firewood and charcoal. 

The Lao PDR’s economy depends largely on agriculture, with 39% of 2006 GDP estimated to have 
resulted from agricultural activities, 34% from industry, and the remaining 27% from services. 

The country possesses a substantial amount of coal resources. Total proven coal reserves are 
estimated at around 900 million tons (810 million tons of lignite and 100 million tons of anthra-
cite). The country also has exploitable hydropower potential of 23,000 megawatts (MW), of 
which only a little more than 600 MW is developed.232

The Lao PDR’s energy policies can be summarized as follows: 

i. The development of hydro and coal resources for the generation and export of 
electricity to finance the national socioeconomic development plan and upgrade 
living standards through national investments with or without foreign participation.

231 World Bank. 2008. World Development Indicators 2008. CD-ROM.
232 Asian Development Bank. 2006. Promotion of Renewable Energy, Energy Efficiency and Greenhouse Gas Abatement 

(PREGA), Lao PDR, Country and Policy Report. Manila. Available: www.adb.org/Clean-Energy/documents/LAO-

Country-Report.pdf
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ii. The promotion and implementation of rural electrification to increase the electrification 
rate from around 45% in 2005 to 90% in 2020.233

Energy Demand Drivers 

The Lao PDR’s GDP is projected to grow at an annual rate of 5.9% between 2005 and 2030 
(Figure 6.29.1). A significant portion of GDP growth will come from coal and electricity exports, 
which are projected to increase.

The country’s population grew from 4.1 million to 5.7 million between 1990 and 2005, an 
annual growth rate of 2.2%. Over the outlook period, total population is projected to increase 
to 8.1 million in 2030, an annual growth rate of 1.5% (Figure 6.29.1). 

Final Energy Demand

Final energy demand is projected to grow at 3.6% per year, rising from 1.8 million tons of oil 
equivalent (MTOE) in 2005 to 4.3 MTOE in 2030 (Figure 6.29.2). The other sectors category will 
remain the country’s largest energy consumer until 2030, even though its share will decrease 
from 77.8% in 2005 to 48.5% in 2030. The energy demand of the industry sector will grow the 
most (8.0% per year) and its share will increase from 6.1% in 2005 to 16.9% in 2030. The trans-
port sector will have the second fastest growth rate of 6.8% and its share will increase from 
16.1% in 2005 to 34.7% in 2030.

233 Phongsavath, A. 2005. Harmonized Policy Instruments for the Promotion of Renewable Energy and Energy 

Efficiency. Powerpoint presentation made during the seminar with the same title, Manila. 27-28 June. Available: 

www.serd.ait.ac.th/cogen/62/events/manila_jun05/lao_pdr.pdf

Figure 6.29.1:  GDP and Population—Lao PDR

GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.29.2:  Final Energy Demand—Lao PDR

Lao PDR = Lao People’s Democratic Republic, MTOE = million tons of oil equivalent.

Source: APERC (2009).
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Primary Energy Demand

The Lao PDR’s primary energy demand is projected to grow at an annual rate of 5.3% through 
2030, higher than the growth rate of 2.9% observed between 1990 and 2005. 

Coal will grow the fastest of all energy sources, increasing to 3.5 MTOE in 2030 from 0.01 MTOE 
in 2005. This growth will be largely due to the construction of a coal power plant that will 
consume 88.8% of primary coal demand in 2030. The electricity to be generated by this power 
plant has been allocated for export. 

At 11.0% per annum, hydro will also have a high growth rate between 2005 and 2030. Most of 
the electricity to be produced from hydropower plants has also been allocated for export. Only 
about 10% of total electricity generated in 2030 will be consumed locally.

Figure 5.29.4 illustrates the incremental growth in energy demand. It shows the 3.1 MTOE 
increase in coal demand for power generation and the 1.1 MTOE increase in oil demand in the 
transport sector. Demand of new and renewable energy, mostly biomass, will also increase by 
around 0.5 MTOE.

Electricity

Electricity demand is projected to grow at an average 
annual rate of 7.7% through 2030. Electricity genera-
tion, in contrast, will grow at 12.1% per annum, rising 
from 3.5 terawatt-hours (TWh) in 2005 to 60.4 TWh in 
2030. This difference in growth rates will result from 
the government’s policy of developing hydro and coal 
resources for power generation and export. This policy 
will also cause a change in the power generation mix 
from 100% hydro in 2005 to a mix of hydro (79.1%) and 
coal (20.9%) in 2030 (Figure 6.29.5).

Figure 6.29.3:  Primary Energy Demand—Lao PDR

Lao PDR = Lao People’s Democratic Republic, MTOE = million tons of oil equivalent,  
NRE = new and renewable energy.

Source: APERC (2009).
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Figure 6.29.4:  Incremental Energy Demand 
Growth—Lao PDR (2005–2030)

Lao PDR = Lao People’s Democratic Republic, MTOE = million tons of oil equivalent, 
NRE = new and renewable energy.

Source: APERC (2009).
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Figure 6.29.5:  Power Generation Mix—Lao PDR

Lao PDR = Lao People’s Democratic Republic.

Source: APERC (2009).
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Energy Policy Issues and Implications

Electricity Generation for Export

The Government of the Lao PDR aims to maintain the country’s position as an exporter of 
electricity by developing its hydro and coal resources in order to generate power and earn  
revenues to finance national socioeconomic development. To implement this objective, the 
Lao PDR has opened its power sector to private sector and foreign participation through 
financing schemes such as build, operate, own, and transfer; build, operate, and transfer; and 
build, transfer, and finance.234

The Lao PDR’s electricity system has consisted almost entirely of hydroelectricity. Developing 
the country’s coal resources for electricity generation would result in a significant increase in 
carbon dioxide and greenhouse gas emissions. The country may consider utilizing the newest, 
more efficient coal power plant technologies when building its new power plant.

Increasing the Electrification Rate

In 2005, only around 45% of the population of the Lao PDR enjoyed electricity service. The 
government aims to increase access to electricity to 90% by 2020. In pursuit of this objec-
tive, it has considered both grid extension and stand-alone electrification using indigenous 
energy sources such as hydro (both mini and micro), solar, and wind energy. Projected electric-
ity export revenues and grants from multilateral institutions may put the Lao PDR in a position 
to attain this objective.235

Energy Efficiency and Conservation

The Lao PDR has embarked on an energy efficiency and conservation program and is pres-
ently in the process of learning about the energy efficiency and conservation experiences of 
more advanced countries that could be adapted to local conditions. It is apparent that the 
Lao PDR’s skills in this field are still underdeveloped. Thus, the country will need all the assis-
tance it can receive from its ASEAN neighbors as well as from regional and multilateral lending  
institutions.236
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6.30  Malaysia

Malaysia’s primary energy demand is projected to grow at 2.8% per year, rising from  
65.9 million tons of oil equivalent (MTOE) in 2005 to 130.5 MTOE in 2030, mainly because  
of the increase in demand for coal, oil, and gas. 

The rising demand for coal for power generation and oil for the transport and industry 
sectors will cause Malaysia to become a net energy importer by 2030. Net energy 
imports will reach 17.9 MTOE in 2030 from 31.1 MTOE in 2005.

To ensure long-term energy security and minimize the adverse impacts of energy use on 
the environment, Malaysia is intensifying energy efficiency initiatives and enhancing its 
efforts to develop viable alternative energy sources such as solar energy and biofuels.

•

•

•

Recent Energy Trends and Energy Policy

Notwithstanding considerable contractions during the Asian financial crisis, Malaysia’s energy 
demand rose rapidly from 1990 to 2006 in step with robust economic expansion. Over this 
period, total primary energy demand (TPED) grew from 23.3 million tons of oil equivalent 
(MTOE) to 68.3 MTOE, at an average annual rate of 7.0%. Total final energy demand (TFED) 
growth from 1990 to 2006 was slightly slower, averaging 6.7% per year. Per capita TPED grew 
from 1.29 tons of oil equivalent (TOE) per person to 2.62 TOE per person over the period, 
reflecting Malaysia’s continued economic development and rising standard of living; this level 
exceeded the Southeast Asian developing member countries’ (DMC) 2006 per capita average 
of 0.89 TOE per person. Primary energy intensity trends were uneven, but overall they grew 
from 513 TOE/$ million to 577 TOE/$ million after reaching a high of 597 TOE/$ million in 2001. 
The average annual growth rate was 0.7%.

Malaysia is a coastal equatorial economy spread across two main land masses and endowed 
with abundant agricultural and energy resources. It has a small but relatively urbanized and 
middle-income population; the economy is supported by growing services and industry sec-
tors, including energy production and significant manufacturing. The industry and transport 
sectors dominate Malaysia’s energy demand. From 1990 to 2006, the share of TFED attributable 
to industry increased from 36.5% to 40.8% as industry’s contribution to gross domestic product 
(GDP) grew. Transport’s share of TFED, in contrast, fell slightly from 37.8% to 36.8%. The com-
bined share of TFED for the residential and commercial sectors decreased from 19.9% to 16.9%, 
while non-energy uses accounted for 5.5% of TFED in 2006. 

Natural gas and oil constitute the principal fuels of Malaysia’s primary energy demand and 
oil remains singularly dominant in TFED despite growth in the use of both natural gas and 
electricity. From 1990 to 2006, natural gas’ share of TPED grew rapidly from 29.2% to 44.4%, 
while oil’s fell from 55.8% to 38.8% amid concerted efforts to replace oil-fired with domesti-
cally produced gas-fired power. In turn, coal, whose share of TPED rose from 4.5% to 12.0%, has 
displaced some natural gas in power generation in recent years, while hydro’s share fell from 
1.5% to just 0.9% amid slow growth in total output. Over the same period, oil's share of TFED 
fell from 68.9% to 55.5% despite the fact that TFED more than doubled. Driven by industrial 
demand, natural gas’ share of final demand rose the fastest, from 7.5% to 18.8%, followed by 
the share of electricity, which grew from 11.8% to 18.1%. The share of final demand of coal, 
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which is used in the industry sector, increased from 2.9% to 3.5% of total final energy demand 
over 1990 to 2006. Malaysia’s electricity production, once dominated by oil-fired generation, 
made a massive switch to natural gas in the 1990s, but in recent years has increased its use of 
coal in an attempt to diversify fuel used in the sector. Nevertheless, natural gas-fired generation 
was still responsible for producing 64.0% of Malaysia's electricity in 2006.

Following contractions and stagnations after 1997, Malaysia's energy use in recent years has 
resumed a level of growth somewhat below the level that preceded the Asian financial crisis. 
Including the crisis period, TPED averaged 7.3% growth per year from 1990 to 1999 but fell 
to 6.5% growth per year between 1999 and 2006; before the crisis period, from 1990 to 1997, 
TPED growth was 10.6%. Similarly, TFED averaged 7.8% annual growth from 1990 to 1999 but 
fell to 5.4% annual growth between 1999 and 2006.

Malaysia’s fossil energy resources are abundant and Malaysia continues to be a net exporter of 
oil and gas, with fossil fuel revenues generating a considerable portion of government income. 
Estimates put recoverable coal reserves at just 4 million tons237 but proven gas reserves at 
83.0 trillion cubic feet and proven oil reserves at 4.0 billion barrels.238 Malaysia’s net export posi-
tion of energy decreased from 115.1% in 1990 to 42.6% in 2006. Although gas production 
expanded during this time period, a slow growth in oil production—compared with that of 
demand—resulted in the overall decrease in net energy export position. Since 1980, Malaysia’s 
oil production level has been regulated by the National Depletion Policy and crude output 
has stagnated in recent years. The production of natural gas surpassed that of oil in 1997, and 
natural gas is now distributed domestically by pipeline and for export to East Asian markets as 
liquefied natural gas with new capacity scheduled to come online over the mid-term. Malaysia 
is richly endowed with renewable energy resources as well, with particularly good potential for 
further exploitation of hydropower (in East Malaysia), palm oil-based and wood-based biofuels, 
and agricultural residue biomass.

Recent energy policy in Malaysia has focused on ensuring energy supply in a quantity and at 
a price sufficient to support continued economic development. Policy has also been moti-
vated by the realization that Malaysia's domestic oil and gas reserves will gradually deplete. 
Accordingly, energy policies are organized under the three principles of energy supply, energy 
demand, and environmental impact: (1) regarding energy supply, ensuring an "adequate, 
secure and cost-effective" supply by developing both renewable and fossil domestic resources 
on a least-cost basis while diversifying domestic and international supply sources; (2) regard-
ing energy demand, promoting energy efficiency, eliminating energy waste, and maximizing 
energy-economic productivity; and (3) regarding the environment, considering and minimiz-
ing the negative environmental impacts of energy production, transport, conversion, utilization, 
and demand, namely by requiring environmental impact statements for energy projects.239 

Major domestic energy supply and demand-oriented policies include the 1981 Four-Fuel 
Diversification Policy which aimed to reduce Malaysia’s then-heavy reliance on oil in TPED by  
optimizing the mix of oil, natural gas, hydropower, and coal in the supply of electricity. Hav-
ing successfully replaced a significant portion of oil-fired power generation with natural gas 
and, to a lesser extent, coal, the policy was broadened in 2001 to include renewable energy as 
the “fifth” fuel. Currently, Malaysia does not use commercial nuclear power, but nuclear power 

237 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
238 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
239 Ministry of Energy, Green Technology and Water. 2008. National Energy Policy. Available. www.ktak.gov.my/

template01.asp?contentid=19
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has been identified as an area for further discussion and consideration as a mid- to long-term 
option. Another strategic policy document, the 2006–2010 Ninth Malaysia Plan, establishes 
goals and targets for Malaysia in a range of fields, including energy. This current plan empha-
sizes actions toward the development of a sustainable energy sector, with a focus on renew-
able energy and energy efficiency.240 

Energy Demand Drivers

Malaysia’s per capita GDP in 2006 was approximately 
$4,500 (constant 2000 dollars), up from $2,500 in 1990 
and well above the Southeast Asian DMCs’ average of 
$1,400. Average annual economic growth from 1990 
to 2006 was 6.2% and, apart from a contraction in 1998 
due to the Asian financial crisis, has remained gener-
ally stable. More recent economic growth from 2000 
to 2006 was a somewhat slower 4.6%, and GDP growth 
is projected to continue at an annual rate of 4.2% over 
the 2005 to 2030 outlook period (Figure 6.30.1). Econ-
omy-wide primary energy intensity, which rose from 
1990 to 2000 but has fallen in recent years, is projected 
to fall at an annual rate of 1.4% over the outlook period 
given expected improvements in industrial energy 

efficiency and structural shifts toward less energy-intensive subsectors.

Between 1990 and 2006, Malaysia’s population grew from 18.1 million to 26.1 million, an aver-
age annual rate of 2.3%, but this growth is projected to slow to 1.3% per year over the outlook 
period as the population rises through 35.3 million in 2030 (Figure 6.30.1). The urban share of 
population reached about 68.5% in 2006, having risen rapidly from 49.8% in 1990, and urbaniza-
tion is expected to continue over the outlook period. The electrification rate in 2006 was 98%.  
Malaysia’s rising quality of life is driving the demand for personal mobility, expressed through 
a rapid growth in car ownership and car use and residential commercial energy services such 
as space cooling; alongside income expansion, these trends can be expected to continue over 
the outlook period, although the associated fuel demand will be moderated by sectoral energy 
efficiency improvements.

Malaysia is one of Southeast Asia’s successful economies. Its success to date has been princi-
pally based on manufacturing and resource extraction, despite ongoing initiatives to move to 
services and greater value-added activities. GDP has grown steadily at an average of 4.6% per 
year since 2000, with the manufacturing sector holding the single largest share: in 2006, manu-
facturing accounted for about 30.0% of GDP. The principal energy-intensive segments of the 
manufacturing sector are iron and steel, cement, wood, food, glass, pulp and paper, ceramics, 
and rubber. Natural gas and electricity are the main types of fuel used, with coal used mainly 
by the cement and iron and steel industries. Mining is a principal economic activity, account-
ing for 9% of the GDP in 2006. Currently, tin mining is Malaysia’s biggest mining industry. Other 
metallic minerals such as iron ore, bauxite, and gold are also mined. Malaysia’s mining industry 
has great potential to grow significantly in the future owing to the fact that Malaysia still has 
various relatively underexploited mineral resources, especially in East Malaysia. Fuel oil and 
diesel are the main fuels consumed by the mining industry. 

240 Asia Pacific Energy Research Centre (APERC). 2009. APEC Overview 2008. Tokyo.

Figure 6.30.1:  GDP and Population—Malaysia

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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The agriculture sector, which includes forestry and fishing, contributed about 8.7% to the GDP 
in 2006. Agriculture is expected to grow strongly, partly as a result of the global development 
in biofuel usage as an alternative for fossil fuels in transport. Malaysia is one of the world’s prin-
cipal producers of palm oil. Palm oil has great potential in the production of biofuels because 
of its price competitiveness, its year-round supply, its high yield, and other factors. The aggres-
sive implementation of food and other commodity production programs would also increase 
energy demands by the agriculture sector. Diesel and fuel oil are the main types of fuel  
consumed.

As far as the transport sector is concerned, passenger transport in Malaysia depends heavily on 
roads. The road network in Peninsular Malaysia covers nearly 65 thousand kilometers, includ-
ing 1.47 thousand kilometers of expressways. Commuting in urban and suburban areas and 
between cities takes place mainly by private car. In 2006, there were about 15.8 million regis-
tered vehicles, which is increasing at an average annual growth rate of 6.6%241. Rail transport, 
monorail, and light rail transit systems also play significant roles in Malaysia’s land transport 
system, especially in Kuala Lumpur, the capital city. Road and rail transport are the main modes 
used for the freighting of goods. As demand for the transport of passengers and goods is con-
tinuously growing, the government is making concerted efforts to improve public transport. 
In its most recent budget, it allocated about $10 billion for the next 5 years (2009–2014) to 
improve public transport by enhancing the capacity of existing rail services, building new rail 
tracks, increasing the number of buses, and providing better infrastructure facilities.242 Air trans-
port is growing rapidly in Malaysia, especially domestic aviation. The introduction of budget 
airlines and the expansion of more air routes and destinations are the driving factors. 

Malaysia’s tropical climate means that local buildings require space cooling throughout the 
year. On average, space cooling accounts for nearly 40% of a building’s total energy require-
ments. Urbanization is the principal element behind higher energy demand in the residential 
and commercial sectors. By 2030, 82.2% of the population is expected to live in urban areas243. 

Final Energy Demand

Over the outlook period, final energy demand is pro-
jected to grow at an average of 3.4% per year to reach 
92.9 MTOE in 2030, more than double the 2005 level 
(Figure 6.30.2). At 37.3 MTOE, the transport sector 
accounts for the largest portion of final energy demand, 
followed by industry at 35.9 MTOE, other sectors at 
15.4 MTOE and non-energy at 4.3 MTOE. In terms of 
fuels, petroleum products will constitute 56.3% of total 
final energy demand, followed by electricity at 22.7%, 
natural gas at 14.5%, new and renewable energy at 
4.2% and coal at 2.3%. 

241 Road Transport Department. 2007. Annual Report 2007. Kuala Lumpur.
242 Ministry of Finance, Malaysia. 2008b. Malaysia 2009 Budget Speech, delivered by the Prime Minister on 28 August 

2008.
243 Yuen B., S. Ahmad, and C. S. Ho. 2006. Malaysia. In Robert, B. and T. Kanaley, eds. Urbanization and Sustainability in 

Asia. Manila: Asian Development Bank.

Figure 6.30.2:  Final Energy Demand—Malaysia

MTOE = million tons of oil equivalent.

 Source: APERC (2009).
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Industry Sector

Final energy demand by the industry sector is expected to grow at an average rate of 3.4% per 
year and reach about 35.9 MTOE by 2030. The fastest growth in demand is expected to target 
electricity and oil, whose estimated use will grow at an average annual rate of 5.1% and 3.4% 
respectively. The industry sector will continue to be the main contributor to GDP. Industrial 
energy demand will double over the outlook period but intensity will drop by nearly 20% as a 
result of less energy-intensive operations and improvements in energy efficiency. 

Transport Sector

The transport sector accounts for the largest portion of final energy demand, with a share of 
37.3 MTOE. This sector’s energy demand is projected to grow at an average rate of 3.6% per 
year. Petroleum products are expected to remain the dominant source of energy for transport, 
but their share will fall from 99.4% in 2005 to 93.7% in 2030. Biofuels are expected to expand 
significantly over the outlook period, reaching 2.1 MTOE in 2030 or 5.7% of total final energy 
demand for transport. 

Other Sectors

The final energy demand of other sectors is projected to grow at an average of 3.3% per year. 
Electricity constitutes the largest portion of demand, accounting for about 61.0% or 9.4 MTOE 
of all the final energy demands of this sector. 

Primary Energy Demand

Over the outlook period, primary energy demand is projected to grow at an average rate of 
2.8% per year, reaching 130.5 MTOE in 2030 (Figure 6.30.3). The share of oil in TPED is projected 
to account for 40.1%. Other shares will be 36.3% for natural gas, 17.8% for coal, and 3.8% for 
renewable energy. TPED for coal is projected to reach 23.3 MTOE by 2030 with an annual aver-
age growth rate of 5.0%. The increasing presence of coal in primary energy demand is due to 
the policy on the diversification of power generation whereby coal is scheduled to replace 

Figure 6.30.3:  Primary Energy Demand—Malaysia

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Figure 6.30.4:  Incremental Energy Demand 
Growth—Malaysia (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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natural gas in the fuel mix. Electricity generation accounts for 89.6% of the total increase in 
primary coal demand, and industrial use accounts for the balance. Hydro is the fastest grow-
ing primary fuel and is projected to grow at 7.1% per year. The development of hydroelectric 
projects in East Malaysia will contribute to the increase of hydro’s share of TPED from 0.4 MTOE 
in 2005 to 2.5 MTOE in 2030. Demand for natural gas is projected to rise modestly over the 
outlook period at an average rate of 1.8% per year to 47.4 MTOE by 2030. As for oil, its demand 
is projected to increase to 52.3 MTOE by 2030 at an average rate of 2.9% per year. Growing 
transport energy demand will be the main driver of the growth in oil demand.

Electricity

Electricity generation in Malaysia is projected to grow 
by an average of 4.7% per year over the outlook period, 
from 84.8 TWh in 2005 to 265.3 TWh in 2030. The key 
change in the power generation sector over the out-
look period will be the reduction of the share of natural 
gas in favor of coal and hydro in the fuel mix. The share 
of coal in electricity generation is projected to grow 
from 27.3% in 2005 to 37.0% in 2030. A correspond-
ing decrease is projected in the share of gas-generated 
electricity from 62.9% in 2005 to 51.6% in 2030. Hydro-
electricity generation is projected to grow strongly 
over the outlook period as a result of the development 
of large hydro projects in East Malaysia. Hydroelectric-
ity generation is projected to grow at an average of 
7.1% per year and will account for 10.9% of all electric-
ity generated in 2030.

Energy Policies

Resource Depletion and Long-term Energy Security

Historically, the energy sector has been integral to Malaysia’s development. Revenues from 
energy resource production and exports acted as an important stimulus to broader economic 
expansion: this expansion generated demand that was in turn supported by a secure and suf-
ficient supply of indigenous and imported energy. Though this engine of growth is set to keep 
running, it is expected that surplus energy production in Malaysia will gradually decline over 
the outlook period, eventually making Malaysia a net energy importer. This situation is not a 
problem in itself, but it will over time require that proactive steps be taken to adjust the struc-
ture of domestic energy supply and demand. Furthermore, the timing of the transition will vary 
by fuel and as such will affect different segments of the economy at different times. 

Malaysia is already a net importer of the coal used to diversify its power generation fuel mix, 
and coal imports are set to grow significantly over the outlook period as electricity demand 
rises with rising incomes and a better quality of life. Although there is little potential to off-
set growing coal imports through expanded indigenous production (Malaysia lacks domestic 
resources), there is good opportunity to strengthen the energy security of coal supply (and, in 
turn, power supply) by ensuring well-functioning markets and providing a robust coal trans-

Figure 6.30.5:  Electricity Generation Mix—Malaysia

NRE = new and renewable energy.

Source: APERC (2009).
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port infrastructure. Similarly, continued fuel and infrastructure investment costs can be mini-
mized up front in direct proportion to the efficiency of coal-fired generation technology pres-
ently being installed; with its relatively new fleet of coal-fired generation equipment, Malaysia’s 
electricity production efficiency is already quite good for the region.244 Diversifying into alter-
native forms of electricity production, such as renewable power or the reinvigorated expan-
sion of hydropower production in East Malaysia, as outlined in Malaysia’s Five-Fuel Policy, will 
also reduce pressure on coal imports. 

After coal, crude oil and petroleum products will likely be the next major energy source to 
convert to net import status. Rational and moderated oil use has been a central tenant of 
Malaysia’s energy policy ever since abundant domestic crude production led oil to dominate 
the primary energy supply. State-owned Petronas, which is responsible for Malaysia’s indig-
enous and international oil production and supply activities, has attempted to address matur-
ing reserves at home by improving production methods and aggressively seeking outside 
hydrocarbon resources and supplies since the 1990s, with exploration and production activi-
ties in operation or planned throughout Africa, the Middle East, and Southeast Asia. This said, 
optimizing the development of domestic oil demand may actually prove more important over 
the outlook period. Great progress has already been made in encouraging substitutes for non-
essential uses of oil, such as power generation, but, as in other countries, it has been a struggle 
to significantly displace oil with natural gas in the transport sector since the establishment of 
the 1983 “Go Gas” initiative. Good potential for domestic biofuel production and uptake will 
likely reduce oil’s share of road transport energy demand by a few percentage points; given 
6.6% annual growth in registered vehicles,245 however, progressively tighter vehicle efficiency 
standards, fuel price reforms, and behavioral changes in favor of mass transit-oriented modal 
choices for urban mobility are likely to have a greater mitigating effect on future oil imports.

As far as natural gas is concerned, domestic demand is expected to approach Malaysia’s indige-
nous natural gas production levels, even if natural gas is not expected to become a net import 
over this outlook’s time horizon. As existing fields mature, there is good potential for the explo-
ration and development of Malaysia’s indigenous gas resources and Petronas has undertaken 
similar international upstream activities for natural gas as for oil (see above). Domestically, then, 
the rising demand for natural gas means that energy security will require continued invest-
ments in the natural gas distribution system on a scale similar to that experienced in recent 
major expansions.246 The nature of the end use of domestic natural gas will become increas-
ingly important as well. Though current thermal efficiency is good, as Malaysia’s gas-fired power 
generation fleet ages over the outlook period and new technologies are introduced, future 
power plant retrofits could moderate pressure on fuel supply. But perhaps a more important 
factor to influence the evolution of the supply and demand of natural gas in Malaysia will be 
end-use energy efficiency and electricity conservation. Current electricity demand is divided 
between the industry, commercial, and residential sectors, and energy efficiency policy guide-
lines, incentives and education efforts are already in place or are anticipated for each.247 As 
Malaysia’s energy system matures in step with future economic and social developments, a 
continued sense of urgency in encouraging the efficient and rational end use of electricity and 
other fuels will contribute considerably and cost-effectively toward securing Malaysia’s strong 
relationship with energy. 

244 APERC. 2008. Energy Efficiency in the APEC Region – Electricity Sector. Tokyo.
245 Road Transport Department. 2007. Annual Report 2007. 
246 APERC. 2006. APEC Energy Demand and Supply Outlook 2006: Economy Review. Tokyo. 
247 APERC. 2009. APEC Overview 2008. Tokyo.
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Policy Implications

Malaysia has achieved remarkable success in its economic development agenda, which has 
been underpinned strongly by its energy sector, especially oil and gas. Nonetheless, Malaysia’s 
oil and gas reserves are modest in size and are gradually depleting. While efforts to discover 
and exploit new reserves are ongoing and have yielded encouraging results, Malaysia must 
accept that economically recoverable domestic reserves may be fully depleted and that deple-
tion will have significant consequences on the national economy. Under a “business as usual” 
scenario, Malaysia is projected to become a net energy importer by 2030 with net imports 
reaching 17.9 MTOE. The incremental increase of the share of coal in electricity generation will 
result in a substantial increase in coal imports, with net coal imports projected to rise from 6.4 
MTOE in 2005 to 22.3 MTOE in 2030.

In order to ensure long-term energy security, Malaysia must look for new, long-term solutions 
to its energy needs. These solutions must include intensifying energy efficiency initiatives to 
ensure more productive and more prudent use of remaining reserves and enhancing efforts to 
develop viable renewable energy resources such as solar, wind, and tidal power. These efforts 
would also mitigate environmental issues caused by the energy sector, especially greenhouse 
gas emissions.
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6.31  Myanmar

Myanmar’s primary energy demand is expected to grow annually at 2.6%, rising from 
14.3 million tons of oil equivalent (MTOE) in 2005 to 26.9 MTOE in 2030, driven primarily 
by an increasing demand for oil in the transport sector.

The country’s policy to develop its fossil energy resources and expand its electricity 
distribution system will require enormous investments that may necessitate foreign 
participation and financial assistance. 

•

•

Recent Energy Trends and Energy Policy 

Myanmar is one of five energy-exporters in Southeast Asia. It exports crude oil, natural gas, and 
coal. In 2005, Myanmar exported 86.5% of its coal, 35.5% of its crude oil, and 81.8% of its natural 
gas production.

Myanmar has one of the lowest commercial per capita energy demand in Southeast Asia. Its 
per capita energy demand is only 0.30 ton of oil equivalent (TOE) per person versus 1.60 TOE 
per person in its neighbor, Thailand. This low energy demand can be attributed to insufficient 
electricity infrastructure and low per capita income. In fact, according to the 2007/2008 Human 
Development Report published by the United Nations Development Programme,248 Myanmar’s 
electrification rate in 2005 was only 11%. 

Myanmar is endeavoring to exploit its energy resources to develop its economy and extend 
energy supply to more residents. Strategies to achieve this policy are as follows:

i. inviting foreign technical expertise and foreign investment for its oil and gas sector,

ii. expanding the capacity of existing liquefied petroleum gas plants and implementing 
new liquefied natural and petroleum gas production projects, and 

iii. substituting the use of liquid fuel in the transport sector with compressed natural 
gas.249 

The foremost of Myanmar’s energy policies is to maintain its existing energy independence. In 
addition to upstream measures, strategies to achieve this goal include the following:

i. promoting the wider use of new and renewable energy, 

ii. promoting energy efficiency and conservation, 

iii. promoting the use of alternative fuels in the household sector, and

248 United Nations Development Programme.2007. 2007/2008 Human Development Report. Available: hdr.undp.org/

en/media/HDR_20072008_EN_Complete.pdf
249 Kyi, Myint. 2006. Supply Potential of Oil and Gas in Myanmar. Paper presented at the ASEAN Workshop on Supply 

Potential of Oil and Gas in ASEAN, Singapore. 25-26 January. 
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iv. relying on hydroelectric power for future electricity supply.250

In the electricity sector, government policies include the following:

i. generating and distributing more electricity for greater economic development,

ii. reducing losses in order to promote energy sufficiency in future, and 

iii. promoting electricity production from new and renewable energy.251

Myanmar’s favorable location in the Greater Mekong Subregion could make the coun-
try a future electricity exporter. Myanmar shares a long border with Thailand, which, a 
2009 ADB report identified, could receive large-scale flows of electricity from Myanmar.252  
Thailand could also be a source of financing for the development of Myanmar’s hydroelectric 
power plants and the corresponding transmission infrastructure. 

Energy Demand Drivers 

Myanmar’s gross domestic product (GDP) is projected 
to grow at an annual rate of 8.6% from 2005 to 2030 
(Figure 6.31.1). This growth rate is expected to be 
fueled by the industry sector, particularly the energy, 
mining, and construction industries, and will meet the 
country’s objectives of maintaining its energy inde-
pendence and developing its electricity infrastructure 
to increase the distribution of electricity. 

It is expected that the rapid growth of Myanmar’s GDP 
will be largely due to energy exports. In this regard, 
most industrial growth will be related to energy indus-
tries and the construction industry relative to large-
scale construction projects of hydroelectric dams and 
transmission lines.

As regards population, between 1990 and 2005 Myanmar’s population grew from 40.1 million 
to 48.0 million at an annual rate of 1.2%. Over the outlook period, total population is projected 
to increase to 56.7 million in 2030, having grown at a slower annual rate of 0.7% (Figure 6.31.1). 
It is also expected that Myanmar’s electrification rate will increase from the 2005 level of 11% 
to 80% in 2030 and that this will drive the growth in electricity demand.

250 Tun, Pe Zin. 2007. Energy in Myanmar. Paper presented at the 1st Working Group Meeting on Analysis of Energy 

Saving Potential in East Asia, Bangkok. 10 July.
251 Footnote 250.
252 Asian Development Bank. 2009. Building a Sustainable Energy Future, The Great Mekong Subregion. Manila.

Figure 6.31.1:  GDP and Population—Myanmar

GDP = gross domestic product.

Source: APERC (2009).
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Final Energy Demand

Final energy demand is projected to grow by 2.8% per 
year from 12.8 million tons of oil equivalent (MTOE) in 
2005 to 25.4 MTOE in 2030 (Figure 6.31.2). The “other 
sectors” category will remain the largest consumer of 
energy, with a share of 39.3% in 2030 that will have 
decreased from 80.3% in 2005. The growth rate of 
the demand of these other sectors will be –0.1% per 
annum due to a decrease in the demand of biomass as 
the household sector switches to commercial energy 
as a result of increasing disposable incomes and grow-
ing urbanization. 

Industry sector demand will have the highest growth 
rate (8.4%) and its share of demand will increase from 
8.2% in 2005 to 31.4% in 2030. This growth will be 
brought about by the increasing role of industry in 

national GDP as the country develops its oil, gas, and hydro resources for export.

The transport sector will have the second fastest growth rate of 6.8% and its share will increase from 
10.4% in 2005 to 27.4% in 2030, driven by increasing per capita income and rising industrial GDP.

Among the types of energy, electricity will have the fastest average growth rate: 9.0% per year 
from 2005 to 2030. This growth rate is in line with the country’s objective of increasing electric-
ity distribution coverage, which is currently very low. The electrification rate as of 2005 was only 
11% but is expected to increase to 80% by 2030.

Coal will have a slower growth rate of 8.8% and natural gas will follow at 8.1%. The fast growth 
rate in coal demand is expected to stem from the production of cement in support of the 
country’s construction activities related to the development of its power sector. The rapid 
increase in natural gas demand will be brought about by rapid growth in the demand of the 
transport sector, with natural gas demand presently being considered to replace 50% of the 
demand for diesel by 2030. Oil demand will also have a high annual growth rate of 5.6%, again 
driven by the rapid increase in demand of the transport sector.

The demand for biomass and other new and renewable sources of energy will have a decreas-
ing growth rate of –0.3% per annum as biomass is displaced by commercial fuels as house-
hold incomes grow and urbanization rises. The growth of other sources of new and renewable 
energy is not expected to be substantial due to their high cost compared with conventional 
energy sources.

Primary Energy Demand

Myanmar’s primary energy demand is projected to grow at an annual rate of 2.6% from 2005 to 
2030, higher than the growth rate of 2.0% observed between 1990 and 2005. 

Hydro will have the fastest growth of all energy sources, increasing to 3.1 MTOE in 2030 from 
0.3 MTOE in 2005 at an annual rate of 10.5% as a result of the electricity export agreement 
between Myanmar and Thailand. It is expected that this agreement will require Thailand to 
finance the construction of power plants and associated transmission lines.

Figure 6.31.2:  Final Energy Demand—Myanmar

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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Coal will demonstrate the second fastest growth rate of 8.8%. This growth will be driven by 
industrial demand, particularly by the cement industry, which will be called upon to supply 
materials for the development of power infrastructure. The demand for natural gas will have 
the next fastest growth rate of 5.6% with oil closely following at 5.2%. The growth in natural gas 
demand will be caused by the demand for compressed natural gas in the transport sector. 

The demand for energy by the “other sectors” category253 will fall by 0.4% per annum, primarily 
due to the displacement of biomass by commercial energy in the household sector as house-
hold incomes and the urbanization rate increase.

Figure 5.31.4 illustrates the incremental growth in energy demand. It shows the 5.1 MTOE 
increase in natural gas demand, 41.7% of which will come from the transport sector. The indus-
trial sector will consume 58.8% of the incremental growth. Demand for oil will also increase by 
5.1 MTOE: this increase will be largely attributable to the transport sector, which will be respon-
sible for 68.1% of the incremental growth. As mentioned earlier, the increase in coal demand 
will come from industry.

Electricity

Electricity demand is projected to grow at an average 
annual rate of 9.0% from 0.3 MTOE in 2005 to 2.7 MTOE 
in 2030. Electricity generation will grow at a faster rate 
of 9.4% per annum from 6.0 terawatt-hours (TWh) in 
2005 to 56.2 TWh in 2030. This difference in growth 
rates is due to the assumed export of electricity to 
Thailand, which could reach 14.4 TWh hours by 2030.

A change in Myanmar’s power generation mix can be 
expected between 2005 and 2030. As the demand 

253 Other energy includes biomass, NRE, and electricity import/export.

Figure 6.31.3:  Primary Energy Demand—
Myanmar

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Figure 6.31.4:  Incremental Energy Demand 
Growth—Myanmar (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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for electricity increases, the country can be expected to exploit its indigenous resources while 
taking export potential into account. In this regard, hydro could be expected to dominate the 
power generation mix in 2030 at 94.6%. Electricity generation from natural gas and oil power 
plants will remain at current levels but their shares will decline considerably, with natural gas’ 
share decreasing from 39.8% in 2005 to 4.3% in 2030 and the share of oil decreasing from 10.3% 
in 2005 to 1.1% in 2030.

Energy Policy Issues and Implications

Financing Developments in the Energy Sector

Myanmar’s objective of developing its oil and gas resources and its hydro potential and 
expanding the coverage of its electricity distribution system would require enormous invest-
ments. Myanmar recognizes that it needs to attract foreign capital and it is already implement-
ing projects with several foreign partners such as Thailand and the People’s Republic of China. 
Myanmar could optimize the benefits from foreign investments by attracting more than just 
a few foreign partners. More investors competing for a stake in the Myanmar market would 
increase the economic benefits to the country. 

Increasing the Electrification Rate

In 2005, only about 11% of Myanmar’s residents were connected to the electricity grid. The 
government aims to expand the distribution system with a view to developing the economy. 
While grid extension could bring low-cost electricity to demand centers, stand-alone grids 
would provide better options in remote areas. In these stand-alone grids, locally available 
new and renewable energy source possibilities such as mini/micro hydro, wind, and biomass 
sources could be developed to meet local demand. This would not only bring about electricity 
service but would also produce economic benefits from the local production of energy. 

Meeting the Rapidly Increasing Demand for Electricity

Electricity demand is projected to increase at an annual rate of 9.0% per annum in Myanmar 
as a result of the government’s policy of expanding its electricity distribution system in order 
to enhance economic development. Myanmar thus aims to develop it vast hydro potential to 
meet growing demand. While this objective is very sound in terms of avoiding the emission 
of greenhouse gases, Myanmar might also consider its impact on electricity prices. Myanmar 
has more cost-competitive energy solutions than hydro: coal and natural gas. A more balanced 
power generation mix of these resources with hydro and other new and renewable energy 
resources should be studied for more robust power development planning.
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6.32  The Philippines

The Philippines’ primary energy demand is projected to nearly double from 43.6 million 
tons of oil equivalent (MTOE) in 2005 to 79.6 MTOE in 2030, growing at an average rate 
of 2.4% per year. 

The key growth drivers will be the service and transport sectors. 

The economy will remain a net energy importer despite efforts to expand domestic 
energy resource supply using renewable energy technologies and alternative fuels.

•

•

•

Recent Energy Trends and Energy Policies

Energy demand in the Philippines rose rapidly after 1990 before peaking in the late 1990s, 
and has since declined slowly despite continued economic expansion. From 1990 to 2006, 
total primary energy demand (TPED) grew from 26.2 million tons of oil equivalent (MTOE) to 
43.0  MTOE, peaking in 2004 at 44.0 MTOE and growing at an average annual rate of 3.1% over 
the 1990–2006 period. Total final energy demand (TFED) increased robustly at an annual aver-
age rate of 3.5%. Per capita TPED grew slightly over the period, from 0.43 tons of oil equivalent 
(TOE) per person to 0.50 TOE per person, nearly half the Southeast Asian developing member 
countries’ (DMC) 2006 average of 0.89 TOE per person. Alongside gradual fuel switching, pri-
mary energy intensity fell moderately from 465 TOE/$ million to 432 TOE/$ million, dropping at 
an average rate of 0.5% per year. 

The Philippines is a western Pacific archipelago with a mid-sized but growing population and 
a service-oriented developing economy. Current final energy demand is split between the 
transport, residential, and industry sectors. From 1990 to 2006, the share of TFED attributable 
to transport rose quickly from 17.4% to 31.7%, while residential sector demand fell from 29.1% 
to 22.4% as the direct combustion of biomass was replaced with the use of more efficient 
commercial fuels. The industry sector's share of TFED increased from 25.7% to 33.6% as abso-
lute energy demand grew by 5.2%, while commercial sector energy demand, driven by a 5.0% 
annual growth in services, rose from 3.6% to 6.9%. Though this share of TFED was the smallest 
share of any major economic sector, the Philippine commercial sector's 2006 energy use was 
in fact considerable given its non energy-intensive nature. 

The fuel most in demand in the Philippines for both primary and final energy has been oil, 
although in recent years oil has been increasingly displaced in both measures by other fuels. 
From 1990 to 2006, oil’s share of TPED fell from 45.9% to 31.8%, after reaching a peak share of 
51.5% in 1997; on an absolute basis, oil’s share has fallen by about one third. The combined 
share of geothermal and biomass energy dominated TPED although it declined marginally 
from 47.2% in 1990 to 47.0% in 2006. Geothermal energy is the third-largest energy source in 
the Philippines, which is the world’s second-largest geothermal producer behind the United 
States. Geothermal energy’s share of TPED grew rapidly from 18.0% to 20.9% over 1990 to 2006 
while the share of biomass fell gradually from 29.2% to 26.1%; the share of coal grew, especially 
since the 1990s, from 5.0% to 13.4%; and the share of natural gas, introduced slowly in the mid-
1990s for power generation, reached 5.8% of TPED in 2006. 

Over the same period, oil’s share of TFED contracted from 47.8% to 45.7% as oil demand shifted 
from the power sector to direct use in transport: the share of oil peaked in 1999, when it 
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reached 55.5%. The share of final demand of biomass decreased gradually from 37.5% to 33.7% 
and electricity rose the fastest from 11.8% to 15.0%. Philippine electricity production, once 
dominated by oil-fired generation, now relies on natural gas closely followed by coal, geother-
mal energy and hydropower. Only about 8.2% of electricity is now generated from petroleum  
products.

As discussed, the Philippines’ energy demands changed dramatically between the late 1990s 
and 2006. TPED grew annually at 5.0% from 1990 to 1999, but slowed to 0.2% per year between 
2000 and 2006. Similarly, TFED grew by 5.7% per year from 1990 to 1999, but fell to 0.8% per 
year between 2000 and 2006. Some of this decline can be attributed to efforts to reduce reli-
ance on imported oil in the presence of rising world oil prices. However, a steady reduction in 
biomass demand, often used for cooking in rural areas, through switching to cleaner modern 
commercial fuels or improved cookstoves, was also important in affecting overall energy use. 
Ignoring biomass use, both TPED and TFED were approximately flat between 2000 and 2006.

Historically, the Philippines has lacked abundant fossil energy resources, making it a net energy 
importer, but indigenous production is gradually growing from widespread renewable and 
newly-exploited natural gas and coal resources. Estimates put recoverable coal reserves at 
0.32 billion tons254 and proven gas reserves at 3.48 trillion cubic, while proven oil reserves have 
been calculated at just 0.14 billion barrels.255 From 1990 to 2006, the Philippines’ energy import 
dependency declined from 48.0% to 43.1% after reaching 53.5% in 2001. The Philippines’ geo-
thermal energy resource potential and current exploitation is good, hydropower production 
is gradually increasing, and given sufficient investment, wind resources may have potential. 
With strong agricultural resources, Philippine liquid biofuel and commercial solid biomass pro-
duction also has the potential to meet a substantial portion of demand given suitable market 
conditions.

Energy independence is one of the main agenda goals of the Philippine government’s com-
prehensive, economy- and government-wide Five-Point Reform Package. Given this goal, cur-
rent Philippine energy policy promotes the realization both of energy self-sufficiency and of 
an efficient and globally competitive energy sector.256 To meet self-sufficiency goals, namely 
to reduce import dependency to 40% by 2010 and to sustain that level, the 2007 Philippine 
Energy Plan outlined methods to “accelerate the exploration, development and utilization of 
indigenous energy sources; intensify renewable energy resource development; increase the 
use of alternative fuels; and enhance energy efficiency and conservation.” Other strategies to 
improve energy sector competitiveness focus on the reform of the electric power industry 
and downstream oil and gas industries. Supporting measures include the Biofuels Act of 2006, 
which sets bioethanol and biodiesel uptake targets for the transport sector; incentives for 
upstream oil and gas exploration and development; geothermal power resource assessments; 
and a National Energy Efficiency and Conservation Program, which sets energy efficiency per-
formance and labeling standards for buildings and appliances and provides for improved gov-
ernment energy data collection and analysis facilities.

254 World Energy Council, 2007. 2007 Survey of Energy Resources. London.
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Energy Demand Drivers

Philippine per capita gross domestic product (GDP) in 
2006 was $1,156 (constant 2000 dollars), having risen 
from $918 in 1990. This figure is inferior to the South-
east Asian DMCs’ average of $1,400 per person. Aver-
age annual economic growth from 1990 to 2006 was 
a generally consistent 3.6% excluding a brief pause in 
1998 during the Asian financial crisis. This growth was 
supported by the growing international information 
technology industry and increased remittances from 
overseas workers. The Philippines’ GDP is projected 
to grow by 4.3% per year over the 2005 to 2030 out-
look period. Economy-wide primary energy intensity 
reached a peak of 578 TOE/$ million in 1997 before 
falling rapidly at –2.8% per year through 2006 amid 

dropping energy demand and continued economic growth; energy intensity is projected to 
continue falling over the outlook period, albeit at a slower pace, as the effects of an expand-
ing non-energy-intensive service sector and continued fuel switching are somewhat offset by 
rapidly rising demands for road transport.

Between 1990 and 2006, the Philippine population grew from 61.2 million to 86.2 million, an 
average annual rate of 2.2% that is projected to slow to 1.5% per year over the outlook period 
as the population rises to 122.4 million people in 2030. The urban share of population reached 
about 63.4% in 2006, having grown from 48.8% in 1990, and despite geographic challenges, 
the electrification rate reached 81% as a result of aggressive government efforts.

Final Energy Demand

The Philippines’ total final energy demand is projected 
to almost double from 26.5 MTOE in 2005 to 45.6 MTOE 
in 2030, growing at an average annual rate of 2.2%  
(Figure 6.32.2).

The distinctive feature of the Philippines’ energy 
demand structure is that the transport sector will 
account for 44.0% of the economy’s energy demands 
in 2030, and that about three quarters of energy will 
be used for road transport. Without substantial energy-
intensive industries, energy demand by the industry 
sector is around 25–26%. This trend is forecasted to 
continue.

 Although transport fuel accounts for a large portion 
of energy demand, oil is still being used for industrial 

purposes. Thus, petroleum products are expected to dominate the Philippines’ primary energy 
requirements. As social modernization progresses, the demand for electricity and gas may 
increase.

Figure 6.32.1:  GDP and Population—The Philippines 

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Figure 6.32.2:  Final Energy Demand—The Philippines 
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Industry Sector

Energy demand in the industrial sector is projected to grow at an average annual rate of 1.2% 
until 2030.

Transport Sector

Over the outlook period, transport energy demand in the Philippines is projected to grow at an 
annual rate of 3.3%. Energy demand in the transport sector is characterized by a heavy reliance 
on the road transport subsector.

Other Sectors

With increases in population and incomes, the energy demand by other sectors (residential 
and commercial sectors) is projected to grow at 1.8% per year compared with –0.4% over the 
2000–2005 period.

Primary Energy Demand

At 31.1%, oil is expected to dominate the economy’s 
primary energy demand, followed by renewable 
energy at 28.2% and coal at 23.1%.

The economy’s energy import dependence is expected 
to increase from 43.1% in 2006 to 65.0% in 2030 as the 
Philippines imports most of the oil and coal require-
ments of its transport and electricity-generating sec-
tors. 

In the Philippines, indigenous energy sources are lim-
ited and it is clear that it will be difficult for domes-
tic energy production to keep pace with increasing 
demand. Therefore, the long-term trend is toward the 
depletion of domestic natural gas resources; the full 
development of geothermal and hydro energy by the 

end of projected period; and a substantial increase in the import of oil (crude oil) for transport 
and coal for power generation. As a result, the percentage of fossil fuels as part of the country’s 
total energy supply structure will rise from 53.9 in 2005 to 70.5 in 2030.

Electricity

Electricity demand is projected to grow annually at 4.5% over the outlook period. Significant 
changes in the generation mix are expected, particularly with the increased use of natural gas, 
whose share will increase from 29.8% in 2005 to 41.7% in 2030 (Figure 6.32.5). 

Due to coal’s abundance in both domestic and regional supply and its cost advantage over 
other fossil fuels, coal is projected to account for the second-largest share in the electricity 
generation mix, increasing from 27.0% in 2005 to 37.3% in 2030. 

Figure 6.32.3:  Primary Energy Demand— 
The Philippines

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Despite the aggressive promotion of renewable energy for electricity generation and increased 
capacity, the share of renewable energy in the electricity generation mix is projected to 
decrease between 2005 and 2030.

Energy Policy Issues

Energy Self-sufficiency

Energy self-sufficiency is an ambitious goal for the Philippines since it is not known for abun-
dant fossil energy resources. Nevertheless, through concerted efforts to invest in new domestic 
exploration and production, to adjust the fuel supply mix, and to exploit alternative energies 
such as geothermal energy, the Philippines has succeeded in moderating an energy import 
dependency that through the 1990s had seemed set to grow unchecked. Yet, as economic 
development continues and per capita incomes rise, overall Philippine energy demand will 
resume steady upward growth over the outlook period and, barring unexpected discoveries, 
will likely exceed growth in the production of domestic fossil energy. Being in the somewhat 
fortuitous position of having avoided reliance on energy-intensive industries, the Philippines 
will be able to address this situation on two main fronts—power generation and transport—
using a multifaceted strategy that will include enhanced supply and fuel switching as well as a 
strong emphasis on efficiency.

Much progress has been made in improving the performance of the Philippines’ power sector 
since 1990, when 47% of output was derived from mostly imported oil and petroleum prod-
ucts. Increasing the diversity of the power generation fuel mix with both fossil and renewable 
sources has reduced the likelihood of large fluctuations in generation costs and has improved 
the overall security of supply. The expanded use of natural gas and geothermal power has had 
a particularly positive effect on the local and global environment. But as incomes continue to 
rise, as commercial fuel replaces noncommercial fuel and electrification rates approach 100%, 
and as the service and commercial sectors expand, increasing imports of fuels such as natural 
gas and coal will likely be necessary to meet demand. The Philippines can mitigate the need 
to import fuel by continuing its aggressive investments in renewable energy, including geo-

Figure 6.32.4:  Incremental Energy Demand Growth—
The Philippines (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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thermal power, hydropower of various scales, and wind, although large scale investment in 
these energy sources could ultimately affect electricity prices. The Philippines is also presently 
considering the implications of the use of nuclear power, though strategies are as yet unclear. 

Energy demand by the transport sector, particularly for road transport, will also rise quickly 
throughout the outlook period. Most of the increase in demand by the transport sector will 
be for refined petroleum products and mitigating demand by fuel switching may be less of 
an option for transport than for power generation. Even with the announcement of aggres-
sive domestic biofuel production programs designed to displace the need for gasoline and 
diesel fuel, it will not be straightforward to avoid new oil imports given a surge in demand for  
mobility. 

Policy Implications

In both the power sector and the transport sector, a key strategy in supporting continued 
energy self-sufficiency will be to emphasize smart demand growth through energy efficiency 
and conservation. For the Philippines, efficiency and demand mitigation alone will not be suf-
ficient to cancel out the growth in demand for energy; this does not, however, make these 
strategies’ calming effect on energy supply pressures any less welcome. For the power sector, 
the end-use energy efficiency standards, labeling, and codes already announced or in place 
are good initial steps. And in transport, personal vehicle efficiency standards, the rapid uptake 
of alternative vehicle technologies, improved freight logistics, and improved user behavior 
including better modal choices and improved travel patterns, will be extremely important 
steps in the avoidance of significant new oil imports. Finally, consumer awareness of efficiency 
and conservation measures as well as broader energy goals, already quite strong in the Philip-
pines, will offer compounding returns across all sectors through the continued development 
of the Philippine energy system.
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6.33  Singapore

Singapore’s primary energy demand is projected to grow by 2.1% per year between 
2005 and 2030, spurred by an increased demand for gas in the generation of electricity. 
Gas demand in the electricity sector is expected to increase to 16.1 million tons of oil 
equivalent (MTOE) in 2030 from 5.9 MTOE in 2005.

Diversification of energy sources and stockpiling will ensure the security of the energy 
supply and safeguard energy users from the risks of disruptions in supply. 

The absence of indigenous energy resources and the high dependence on imported 
oil for transport fuels and the oil product trade will push the economy into improving 
energy efficiency measures and exploring alternative energy such as solar power and 
biofuels.

•

•

•

Recent Energy Trends and Energy Policy

Singapore’s demand for energy rose rapidly from 1990 to 2006 alongside robust economic 
expansion. Over this period, total primary energy demand (TPED) grew from 13.3 million 
tons of oil equivalent (MTOE) to 30.7 MTOE, an average annual rate of 5.3%. Total final energy 
demand (TFED) growth was similar from 1990 to 2001, but thereafter diverged and accelerated 
while the growth in TPED slowed; this resulted in an annual average growth of 5.6% from 1990 
to 2006 and can be attributed in part to the substitution of thermally efficient natural gas for 
oil for the generation of power. Per capita TPED grew from 4.42 tons of oil equivalent (TOE) per 
person to 7.00 TOE per person over the period, reflecting Singapore’s high incomes and high 
standard of living; this far exceeded the Southeast Asian’s 2006 per capita average of 0.89 TOE 
per person and was in line with the TPED per capita in Australia. Primary energy intensity fell 
from 299 TOE/$ million in 1990 to 252 TOE/$ million in 2006 after peaking at 363 TOE/% million 
in 1994 for an average annual growth rate of 1.1%. 

Singapore is the smallest, most densely urbanized, and wealthiest economy among the South-
east Asian developing member countries (DMC) of the Asian Development Bank. A major 
refining center for the Pacific market, Singapore has historically traded significant amounts 
of crude oil and petroleum products and while its economy is now driven primarily by the 
service sector, the electronics, petroleum and petrochemical industries remain important play-
ers. Currently, final energy demand is dominated by industry (including petroleum refineries), 
followed by transport. From 1990 to 2006, the share of TFED attributable to industry decreased 
from 9.0% to 7.5% despite rapid economic expansion in that sector, and transport fell from 
47.5% to 35.8% despite a doubling in total energy demand amid aggressive efforts to limit 
private automobile use. Combined residential and commercial sector energy demands, almost 
all for electricity, grew gradually from 9.7% to 11.1% of TFED. 

Oil remains the major fuel in Singapore’s primary and final energy demand, although natural 
gas is becoming increasingly important to the generation of power. From 1990 to 2006, oil’s 
share of TPED fell from an overwhelming 100% to a still dominant 79.0%. Natural gas, intro-
duced methodically as of 1992, grew rapidly to reach 20.9% of TPED in 2006. Over the same 
period, oil’s share of TFED fell from 83.3% to 81.7%, while electricity grew from 15.8% to 17.7% 
of TFED and the direct use of natural gas accounted for a mere 0.7%. Singapore’s electricity 
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production, entirely oil-fired in 1990, was 78.0% natural gas-fired in 2006; this figure is rising as 
concerted government policy efforts continue.

As already described, Singapore’s energy demand growth rates have changed somewhat in 
recent years as TPED growth slowed and TFED growth accelerated due in part to the increased 
use of natural gas. TPED grew annually at 5.9% from 1990 to 1999, but slowed to 5.5% annual 
growth between 2000 and 2006. TFED, in contrast, grew annually at 4.7% from 1990 to 1999, 
with growth rising to 7.9% per year between 2000 and 2006. 

Singapore lacks fossil energy resources and imports nearly all its energy as oil from the Middle 
East or as pipeline natural gas from Malaysia and Indonesia. Estimated reserves of coal,257 gas, 
and oil are nil.258 To improve energy import diversity and enhance the security of supply, Sin-
gapore plans to operate a liquefied natural gas receiving terminal by 2012.259 An equatorial 
economy with limited land area, Singapore lacks significant wind resources, but given market 
conditions, the potential for solar power could be good on account of good solar incidence 
and the availability of urban building surfaces.

Given Singapore’s small size and its high dependence on energy imports, the economy’s 
energy policy was, and very much continues to be, concerned with the risk and impacts of 
energy supply disruptions. Recent policy has also incorporated consideration of the environ-
mental implications of energy demand. Accordingly, Singapore’s 2007 National Energy Policy 
Report outlined six key strategies: (i) the promotion of competitive markets, especially for gas 
and the retailing of electricity; (ii) diversification of energy supplies through the philosophy 
that no potential energy resource option should be ignored; (iii) improved energy efficiency as 
set out in the “Energy Efficient Singapore” plan’s cross-sector programs; (iv) promotion of the 
domestic energy industry and energy research and development, especially when appropriate 
for Singapore’s needs; (v) strengthened international cooperation on energy and the environ-
ment, for example through multilateral and regional forums; and (vi) the further coordination 
of governmental facilities on energy and energy policy issues.260 One very visible aspect of the 
implementation of Singapore’s energy policy has been the gradual introduction of natural gas 
to displace oil in power generation and the resulting dramatic improvements to the power 
sector’s economic competitiveness, efficiency, and environmental performance. 

Energy Demand Drivers

Singapore’s per capita gross domestic product (GDP) in 2006 was approximately $27,800 (con-
stant 2000 dollars), having risen from $14,808 in 1990 (Figure 6.33.1); this was far above the 
Southeast Asia DMCs’ average of $1,398 and was more in line with the GDP of Hong Kong, 
China (World Bank). Apart from a brief pause in 1998 during the Asian financial crisis, average 
annual economic growth from 1990 to 2006 was a generally fast and consistent 6.5% and 
reflected growth in the industry and the service sectors, for example with international trade 
management and logistics initiatives. This 6.5% growth rate exceeded the Southeast Asian 
DMCs’ average historical economic growth of 5.0% and is projected to slow to an annual rate 

257 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
258 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
259 Asia Pacific Energy Research Centre (APERC). 2009. APEC Overview 2008. Tokyo.
260 Ministry of Trade and Industry, Government of Singapore. 2007. National Energy Policy Report: Energy for Growth. 

Available: app.mti.gov.sg/data/pages/2546/doc/NEPR.pdf
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of 3.8% over the 2005 to 2030 outlook period. Economy-wide primary energy intensity peaked 
in 1994 and experienced several highs, but overall fell at an average annual rate of 1.3% from 
1995 to 2006. It is projected to continue falling over the outlook period at a faster pace than 
in recent years.

Between 1990 and 2006, Singapore’s population grew from 3.0 million to 4.4 million, and will 
continue to rise to 5.2 million people in 2030. The average annual rate growth rate of 2.4% from 
1990 and 2006 is projected to slow to 0.7% (Figure 6.33.1) per year over the outlook period.  
A densely developed city, Singapore’s urban population share and electrification rate were 
both 100% in 2006, but electricity demand can nonetheless be expected to rise alongside  
rising urban incomes and improving living standards.

Final Energy Demand

Singapore’s final energy demand is projected to rise from 15.8 MTOE in 2005 to 27.2 MTOE in 
2030, growing by 72.2% over the projection period at an average rate of 2.2% per year (Fig-
ure 6.33.2). Petroleum products are projected to remain the dominant source of final energy 
demand in Singapore through 2030. Nevertheless, the share of petroleum products in final 
energy demand is projected to fall from 81.7% in 2005 to 69.3% in 2030. A projected decline in 
the transport sector’s share of total final energy demand from 34.6% in 2005 to 26.4% by 2030 
will be the main driver behind this decline. The saturation of the ownership of motorcars and 
the expansion of the mass rapid transit system are the main reasons for the projected fall in the 
demand for oil by the transport sector. 

Industry Sector

The industry sector’s final energy demand is expected to grow at an average rate of 4.0% per 
year and reach about 3.2 MTOE by 2030. Oil and natural gas are projected to be the fastest 
growing fuels in the industry sector, growing at an average rate of 5.9% and 3.9% per year, 
respectively. Apart from its use as a source of energy, oil is also used for non-energy industrial 
purposes as feedstock for the economy’s petrochemical industries. This non-energy compo-
nent is the largest consumer of final energy and is expected to grow at an average rate of 1.9% 
per year between 2005 and 2030, accounting for around 43.4% of total final demand in 2030. 

Figure 6.33.1:  GDP and Population—Singapore

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Transport Sector

The transport sector is Singapore’s second-largest final energy user and is expected to account 
for 26.4% of total energy demand in 2030. Energy demand by the transport sector is projected 
to grow at an annual rate of 1.1% over the outlook period. Oil is still the dominant fuel in the 
sector and is projected to grow at an annual rate of 0.9%. Electricity’s share in the transport 
sector’s final energy demand is also projected to grow at an annual rate of 3.9%. The growth in 
the use of electricity in the transport sector will be driven by the expansion of the rail transport 
system. 

Other Sectors

Energy demand in other sectors (i.e., commercial and residential sectors) is projected to grow 
at an average rate of 4.4% per year over the outlook period, slower than the average annual 
growth rate of 6.5% between 1990 and 2005. By 2030, the final energy demand of this compo-
nent will reach 5.0 MTOE, with electricity accounting for 99.0% of the fuel mix.

Primary Energy Demand

Singapore’s primary energy demand is projected to increase from 31.0 MTOE in 2005 to 
52.6 MTOE in 2030, an average growth rate of 2.1% per year (Figure 6.33.3). In 2005, oil provided 
80.8% and natural gas 19.2% of the primary energy consumed in Singapore. Over the outlook 
period, the share of oil is projected to fall to about 66.4% of total primary energy while the 
share of gas is projected to rise to 30.8%. Electricity generation accounts for 99.5% of the total 
increase in primary gas demand. 

Figure 6.33.3:  Primary Energy Demand—Singapore

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity

Electricity generation in Singapore is projected to rise 
from 38.2 terawatt-hours (TWh) in 2005 to 104.9 TWh 
in 2030 after having grown at an average rate of 4.1% 
per year over the outlook period. In 2005, 74.4% of 
electricity was generated from gas and 25.6% from 
oil (Figure 6.33.5). The share of gas in the power gen-
eration fuel mix is projected to increase to 86.2% over 
the outlook period. A corresponding decrease is pro-
jected in the share of electricity generated from oil, 
from 25.6% in 2005 to 10.2% in 2030. Power genera-
tion from municipal waste is projected to account for 
3.6% of all power generated in 2030.

Energy Policy Issues

Transport Energy Demand

Singapore’s successful efforts to limit urban transport energy demands are well-known. A pio-
neer in pricing road use and vehicle registration while simultaneously providing attractive mass 
transit alternatives, the Government of Singapore made good use of the tools available to it 
and managed to bend the evolution of transport modal shares away from private automobiles 
during a period of rapidly rising incomes and quality of life. The methods validated through 
Singapore’s experience are now useful case examples to urban areas around the world that 
wish to strengthen their management of urban transport demands. In terms of energy supply 
and demand, Singapore’s success in the urban transport sector has certainly moderated the 
growth in total oil demand, and the economy will continue to substitute electricity for petro-
leum products to meet incremental increases in the demand for mobility through the planned 
expansion of Singapore’s urban passenger rail system.261

Energy Security

As described earlier, Singapore is very much concerned with energy supply reliability and secu-
rity. Long an international oil-trading hub whose primary energy demand was dominated by 
oil and was accordingly vulnerable to market fluctuations, Singapore turned to its immediate 
neighbors to supply pipeline natural gas for the generation of power. This strategy has had 
many direct benefits, and while fuel supply diversification has in some respects improved the 
economy's energy security as a whole, it is possible that it also served to concentrate supply 
risk in the power sector. Some evidence for this hypothesis was felt in several brief power out-
ages that have taken place since 2003, including a 2006 outage that resulted from a temporary 
gas supply disruption in the Malaysian pipeline. 

To address this risk while preserving the benefits to its economy and its society of the increased 
use of natural gas, Singapore has moved aggressively to broaden supply diversity by develop-
ing a liquefied natural gas import terminal targeted for operation in 2012 and making other 
operational adaptations. Though the direct fuel cost of liquefied natural gas is probably less 

261 APERC 2008. Urban Transport Energy Use in the APEC Region – Benefits and Costs. Tokyo.

Figure 6.33.5:  Electricity Generation Mix—Singapore

NRE = new and renewable energy.

Source: APERC (2009).
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competitive than the cost of more local pipeline natural gas, liquefied natural gas’ value to risk 
mitigation—including its good storage potential and its supplier flexibility—makes it an attrac-
tive complement to Singapore's energy supply mix. Similarly, the member’s energy policy has 
left the door open to the flexible and rapid pursuit of further energy supply alternatives such 
as solar power, biofuels, and other sources as they become attractive on the basis of economic 
competitiveness, energy security, and environmental sustainability.

Policy Implications

The projected energy outlook shows that fossil fuels will continue to meet Singapore’s rising 
energy demands. Oil will continue to be the dominant source of energy in the transport sec-
tor and as feedstock for petrochemical industries. The member is completely dependent on 
imported energy; as such, the main challenge is to ensure the security of supply. Singapore 
has taken various preventive and contingency measures to meet and mitigate this challenge. 
While these measures are very expensive, they provide a high level of supply protection to the 
member’s energy users. 

Together with efforts to ensure the security of energy supply, Singapore is also tackling the 
environmental ill effects of energy use, especially greenhouse gas emissions. In doing this, Sin-
gapore is intensifying its efforts to improve energy efficiency, especially in power generation, 
by using combined-heat power generation technologies and improving the energy use of its 
buildings. These initiatives will mitigate greenhouse gas emissions. 

Singapore’s need to diversify its energy mix, mainly in the power sector, for the purpose of 
energy security and the protection of the environment will call for the increased use of natural 
gas. Given the natural gas supply cut in 2004, liquefied natural gas can be considered an option 
for source diversification. In this regard, cooperation with countries with established experi-
ence with liquefied natural gas imports, such as Japan, the Republic of Korea, and Taipei,China, 
may help enhance Singapore’s energy security.
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6.34  Thailand

Thailand’s final energy demand is projected to grow by 3.0% per year over the 2005–2030 
period, mainly as a result of increased demand for oil and electricity in the transport 
and industry sectors. 

Reducing Thailand’s high reliance on imported energy, especially oil, will be a major 
challenge. In addition to increasing domestic oil and natural gas reserves and 
diversifying alternative energy sources, Thailand aims to enhance energy conservation 
measures to reduce energy demand in all sectors. 

Another way to secure Thailand’s electricity supply is through power interconnection 
with neighboring countries through the ASEAN and Greater Mekong Subregion 
initiatives. For this to take place, the parties must overcome a number of barriers, such 
as a lack of transmission facilities to effect transfers, a lack of regulatory protocols, and 
the negotiation of cross-border tariffs.

•

•

•

Recent Energy Trends and Energy Policy 

Thailand’s energy demand rose rapidly from 1990 to 2006, in step with the economic growth; 
both, however, were severely depressed during the 1998 Asian financial crisis period before 
resuming growth in the late 1990s. Over the 1990–2006 period, total primary energy demand 
(TPED) grew from 43.9 million tons of oil equivalent (MTOE) to 103.4 MTOE, growing at an aver-
age annual rate of 5.5%. At 5.4%, total final energy demand (TFED) annual growth was slightly 
slower. Per capita TPED grew from 0.81 tons of oil equivalent (TOE) per person to 1.63 TOE per 
person, above the Southeast Asia developing member countries’ (DMC) 2006 average of 0.89 
TOE per person. Primary energy intensity increased from 553 TOE/$ million to 627 TOE/$ mil-
lion, an average annual growth rate of 0.8%. 

Thailand is a mid-sized monsoon zone economy with a mostly rural population and abundant 
agricultural resources. Manufacturing and services dominate the economy, and while trans-
port was the largest consumer of final energy until 2000, the fast-growing industry sector is 
gaining share. From 1990 to 2006, the share of TFED attributable to the transport sector fell 
from 35.5% to 30.3% while that of the industry sector grew from 28.1% to 32.9% alongside 
industry’s growing contribution to Thailand’s gross domestic product (GDP). The combined 
shares of the residential and commercial sectors fell from 35.1% to 23.9%, and the agriculture 
sector accounted for approximately 4.7% of 2006 TFED. 

Although oil is the dominant fuel in Thailand’s primary and final energy demand, its share 
of TPED has been declining. From 1990 to 2006, oil’s share of TPED fell from 45.2% to 44.4%. 
Conversely, the share of natural gas grew from 11.6% to 25.8%, mostly as a result of the use 
of natural gas in power generation, and the share of coal grew from 8.7% to 12.1%. Indig-
enous hydropower production failed to keep pace with growing primary energy demand, fall-
ing from 1.0% to 0.7%, while imported electricity, including electricity imported from the Lao 
People’s Democratic Republic, grew to 0.4% of TPED in 2006. Over the same period, oil’s share 
of TFED grew slightly from 54.4% to 55.1% as demand doubled. The share of electricity grew 
from 10.7% to 15.5%. Final demand of coal, mostly in the industrial sector, grew from 4.3% to 
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10.6% and the share of natural gas rose from 0.8% to 2.9%. Over the same period, the share of 
biomass declined significantly from 29.9% to 15.9%. Thailand’s electricity production, once split 
between natural gas, oil, and coal generation, was mostly gas-fired in 2006, with the share of 
coal rising in recent years in a reversal of its historical decline. 

Following large contractions in total energy supply and demand after 1997, Thailand’s energy 
use resumed a pace of growth somewhat below that experienced before the Asian financial 
crisis, and then slowed yet again in 2005 and 2006. TPED grew at an average of 5.8% per year 
from 1990 to 1999 but fell to 5.5% per year between 2000 and 2006. Broken down further, 
these rates correspond to 7.6% annual growth from 1990 to 1997, followed by essentially no 
growth for 2 years during the Asian financial crisis, succeeded by 6.1% growth per year from 
1999 to 2004 and by 2.9% growth per year from 2004 to 2006.

Thailand possesses some fossil energy resources and has historically been a net energy exporter, 
but has nevertheless made strong efforts to increase domestic energy production, particularly 
of gas, in an attempt to offset imports in light of its rising energy demand. Estimates have put 
recoverable coal reserves, mostly low-calorific lignite less suitable for power production, at 
1.35 billion tons;262 proven gas reserves at 11.2 trillion cubic feet; and proven oil reserves at 
just 0.44 billion barrels.263 Historically, energy import dependency has fluctuated from 40.9% 
in 1990 to 45.3% in 2006. Oil and pipeline natural gas from neighboring Myanmar (in addition 
to some electricity) were Thailand’s main energy imports in 2006, followed by coal. Thailand’s 
renewable biomass and potential biofuel resources are considered to be good, although fur-
ther commercial development will depend on market conditions.264

Recent energy policy in Thailand is concerned with improving energy security by boosting 
energy self-reliance and otherwise ensuring that energy supply is stable and sufficient enough 
to satisfy demand.265 Related policy directives include developing alternative energy supplies 
such as biofuels; maintaining “appropriate, stable and affordable” energy prices; encouraging 
energy conservation across sectors; and recognizing the environmental and social aspect of 
energy production and demand.266 

Strategies toward these five basic directives, supported by specific targets and implementa-
tion methodologies, include the following: (i) for energy self-reliance, the promotion of domes-
tic oil production, domestic and foreign natural gas production, electricity generation fuel and 
technology diversification, feasibility studies for the development of domestic nuclear power, 
the strengthening of international energy partnerships, and emergency preparedness; (ii) for 
alternative energy, the displacement of road transport oil demand with bioethanol, biodie-
sel, and natural gas; production incentives for renewable power generation; and strength-
ened research, development and international cooperation with regard to alternative energy;  
(iii) for energy prices, aiming for “fair, affordable, and stable” domestic energy prices, ensuring 
energy service quality and safety, and encouraging energy sector competition and investment;  
(iv) for energy conservation, a focus on increased energy savings in the transport and indus-
trial sectors, the establishment of economic incentives and awards to improve energy inten-

262 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
263 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
264 Asia Pacific Energy Research Centre (APERC). APEC Overview 2008. Tokyo.
265 Footnote 264. 
266 Government of Thailand. 2008. Policy Statement of the Council of Ministers, delivered by Prime Minister Abhisit 

Vejjajiva to the National Assembly. 30 December. Available: www.mfa.go.th/internet/information/21479.pdf
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sity among industrial enterprises, the setting of minimum energy performance and building 
sector energy efficiency standards, and the building of community energy-saving awareness; 
and, (v) for the environment, monitoring, and controlling of downstream petroleum industry 
local air pollutants, monitoring energy sector greenhouse gas emissions, and promoting the 
domestic use of Clean Development Mechanism funds.267

Energy Demand Drivers 

Thailand’s 2006 per capita GDP was approximately 
$2,600 (constant 2000 dollars), having risen from 
$1,460 in 1990. This figure exceeds the Southeast Asia 
DMCs’ average of $1,400. Average annual economic 
growth from 1990 to 2006 was 4.7% and included a 
severe contraction due to the Asian financial crisis; 
more recent economic growth from 2000 to 2006 was 
5.1%, and GDP growth is projected to slow slightly to 
an annual rate of 4.5% from 2005 to 2030. Economy-
wide primary energy intensity, which fluctuated from 
1990 to 2004 but fell from 2004 to 2006, is projected to 
continue falling over the outlook period as growth in 
energy demand from the transport and industry sec-

tors is moderated through improvements in energy efficiency and an economic shift away 
from energy-intensive industrial production. 

Between 1990 and 2006, the Thai population grew from 54.3 million to 63.4 million, an average 
annual rate of 1.0%, but is projected to grow by just 0.4% per year over the outlook period as 
the population peaks around 69.2 million in 2030 (Figure 6.34.1). The urban share of Thailand’s 
population is low and is largely centered around the primary city of Bangkok; urbanization 
reached about 32.6% in 2006, having risen slowly from 29.4% in 1990, although Thailand’s elec-
trification rate is a very high 99%. Personal mobility demands and the residential demand of 

clean fuels such as electricity, liquefied petroleum gas, 
and kerosene for cooking, lighting, and appliances can 
be expected to rise over the outlook period alongside 
rising incomes and quality of life. 

Final Energy Demand

After Thailand’s recovery from the 1998 economic cri-
sis, energy demand increased remarkably at 5.8% per 
year during the 2000–2005 period. However, the cur-
rent global economic recession has heavily affected 
the growth of Thailand’s GDP since last year. This will 
result in a slower growth in energy demand of about 
2.5% per year for 2005–2015. After 2015, however, the 
growth rate is expected to recover and reach 3.4% per 
year from 2015 to 2030.

267 Government of Thailand. 2009. Thailand Energy Policy, delivered by Minister of Energy Wannarat Channukul.  

12 January. Available: www.eppo.go.th/doc/policy-wannarat-12jan2552-E.pdf

Figure 6.34.1:  GDP and Population—Thailand

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC), (2009).
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Figure 6.34.2:  Final Energy Demand—Thailand

MTOE = million tons of oil equivalent.

Source: APERC (2009).
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In 2030, the transport and industry sectors will each account for approximately 30% of total 
final energy demand, while the share of other sectors (residential and commercial) will remain 
almost flat, going from 23.7% in 2005 to 23.6% in 2030 (Figure 6.34.2). Strong economic growth 
will boost the energy demands of the commercial sector after 2015.

Industry Sector 

Industrial energy demand is projected to grow at an average annual rate of 2.6%, lower than its 
average annual growth rate of 6.7% between 1990 and 2005. Strong governmental measures 
to improve energy efficiency and the shift of the industrial structure from energy-intensive to 
non-energy-intensive industries is expected to lower the growth projected for this sector’s 
energy demands. 

Electricity is projected to increase from 4.9 MTOE in 2005 to 18.7 MTOE in 2030 and account for 
the fastest-growing element in industrial energy demand at an average annual rate of 5.5%. Oil 
demand will decline from 4.1 MTOE to 2.4 MTOE. 

Transport Sector

Between 1990 and 2005, Thailand’s transport energy demand doubled (the annual growth 
rate was 4.8%), mostly as a result of the increase in road transport. Over the outlook period, the 
transport is projected to grow at an annual rate of 2.8%. 

The governm ent aims to introduce gasohol and biodiesel to replace 10% of gasoline and die-
sel demand by 2011. This is expected to be achieved by 2015.

Other Sectors

 Energy demand in Thailand’s other sectors, including the residential and commercial sectors, 
is projected to increase at an annual rate of 3.0% over the outlook period, slightly higher than 
the 2.8% average annual rate achieved between 1990 and 2005. Along with income growth 
and improvements in living standards, this increase will be driven by the substitution of elec-
tricity and petroleum products for noncommercial biomass. Electricity is expected to grow the 
fastest, at an annual rate of 4.3% over the projected period. Demand for petroleum products 
(kerosene and liquefied petroleum gas for cooking) is projected to grow by 4.0% per year, from 
5.1 MTOE in 2005 to 13.6 MTOE in 2030. 

Primary Energy Demand

TPED is projected to grow at an annual rate of 3.0% over the outlook period, from 100.6 MTOE 
in 2005 to 213.0 MTOE in 2030 (Figure 6.34.3). Among fossil fuels, coal is projected to grow the 
fastest at a rate of 4.4% per year, followed by natural gas at 3.4% and oil at 2.3%.

The share of coal is projected to increase to 15.7% in 2030 from only 11.4% in 2005 with most 
coal being used for the generation of power. Due to the low quality of Thailand’s indigenous 
coal resources, the economy will have to import 82.0% of its total coal requirements in 2030. 
The share of gas will also increase from 25.8% to 28.2%, with most gas used for the genera-
tion of power. 
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The share of oil will decline from 45.3% in 2005 to 37.4% 
in 2030, only because the demand for coal and gas 
will grow faster. Projected oil demand will be mainly 
driven by the transport and industry sectors. Net oil 
import dependency is projected to increase as a result 
of increasing demand and declining domestic oil pro-
duction. Various alternative fuels have recently been 
introduced to further reduce the demand for oil. 

Electricity

Electricity generation will increase at a relatively fast 
pace of 4.5% through 2030. In terms of types of energy, 
natural gas will account for the largest share and will 
make the biggest contribution to meeting incremen-
tal electricity generation outputs. The share of electric-

ity generated by coal will increase from 15.4% in 2005 to 27.4% in 2030, with coal’s contribution 
to the incremental outputs projected at almost half of that of natural gas. 

Energy Policy Issues

Regional Energy Cooperation 

In its ongoing efforts to improve energy security amidst rising demand and economic expan-
sion, Thailand, like other many countries in Asia and the Pacific region, has and will continue 
to pursue diverse domestic strategies. Despite limited resources, Thailand has significantly 
boosted its domestic production of natural gas, oil and, for export, coal. In fact, indigenous 
energy production tripled from 1990 to 2006; but while this was enough to reduce Thai-
land’s import dependency ratio, marginal energy imports nevertheless rose twice as fast as 
did domestic supply needs. In response, additional aggressive measures are now planned 

Figure 6.34.3:  Primary Energy Demand—Thailand

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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or are already being implemented to raise the ratio of domestic energy production through 
the uptake of biofuels by the transport sector, the exploration of the feasibility of commercial 
nuclear power generation and other measures. At the same time, indigenous energy produc-
tion policies will be complemented by strategies to enhance efficiency in the use of supplied 
energy in the industry, transport, and building sectors; strategies to mitigate energy demand 
where possible, for example by developing urban mass transit systems or by improving opera-
tional logistics; and measures to increase the overall economic value added for each unit of 
consumed energy. 

However, given its location and its varying comparative advantage vis-à-vis its neighbors, Thai-
land can also be expected to increasingly engage in international energy cooperation initia-
tives throughout Southeast Asia as a means to improve its domestic energy security. Stated 
simply, countries in this region have a shared history as international energy market trading 
partners. More formally, Thailand is pursuing and will continue to pursue bilateral coopera-
tion with regard to energy resource development and dedicated infrastructure. Examples of 
activities in this regard include Thai investments in the development, production, and pipeline 
importation of offshore natural gas resources in Myanmar and ongoing cooperation with the 
Lao People’s Democratic Republic to construct, operate, and purchase hydropower capacity 
from a series of projects including the Nam Theun 2 and Nam Ngeum 2 developments. 

In addition, Thailand continues to pursue multilateral regional energy resource, infrastructure, 
and trade agreements under the auspices of regional cooperative forums such as the Associa-
tion of Southeast Asian Nations (ASEAN) and the Greater Mekong Subregion (GMS).268 Examples 
of  Thai multilateral cooperation include ongoing participation in planning and discussions for 
the Trans-ASEAN Gas Pipeline project, which includes existing segments between Thailand 
and Myanmar as well as between Thailand and Malaysia, and contributions toward the Road 
Map for Expanded GMS Energy Cooperation. These multilateral energy cooperation under-
takings offer great potential to improve Thailand’s and the broader region’s energy security 
through fuel supply and market diversification. With greater potential, however, comes greater 
complexity: Continued strong efforts will be needed if partners are to successfully develop 
the conditions and standards for further regional energy interconnection.269 As such projects 
evolve to meet domestic energy supply requirements, they can be expected to contribute to 
secure and robust energy development in Thailand.

Policy Implications

The projected increase in oil import dependence over the outlook period will pose challenges 
to Thailand. Given the assumed rise in oil prices, the increase in oil imports may substantially 
affect Thailand’s economic growth. Since the transport sector is projected to lead the growth 
in demand for oil, necessary mitigating measures should be implemented in this sector. For 
example, the regulation of vehicle efficiency standards, along with economic measures such 
as vehicle ownership taxes and appropriate increases in parking fees, may slow the growth in 
demand for oil. Providing alternative modes of transport is likewise important to facilitate a 
shift from passenger vehicle dependence. 

Decline in natural gas production in Thailand may also add to the challenges of energy secu-
rity. Because of strong public opposition to coal-fired power generation, natural gas is the only 

268 APERC. 2007. Understanding International Energy Initiatives in the APEC Region: Scope and Elements. Tokyo.
269 Footnote 268. 
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option left to meet additional electricity generation needs. The fact that this incremental por-
tion of natural gas demand should be met by imports increases energy supply security con-
cerns. In this regard, securing natural gas resources would be better started earlier than later. 
Establishment and implementation of a consistent long-term energy policy may need to take 
place in order for Thailand to enhance the security of its energy supply. Establishment of such 
an energy policy should be supported by the concerted efforts of both the government and 
the energy industry with a view to developing a framework that can be executed. 
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6.35  Viet Nam 

Viet Nam’s final energy demand will grow by 3.4% per year, rising from 45.2 million tons 
of oil equivalent (MTOE) in 2005 to 104.0 MTOE in 2030, with the transport and industry 
sectors accounting for about 85.2% of growth. 

Viet Nam is expected to become a net energy importer beyond 2015, with energy import 
dependency projected to reach 24.4% in 2030.

•

•

Recent Energy Trends and Energy Policy 

Viet Nam’s energy demand rose steadily from 1990 to 2006 in line with robust economic expan-
sion. Over this period, total primary energy demand (TPED) grew from 24.3 million tons of oil 
equivalent (MTOE) to 52.3 MTOE, at an average annual rate of 4.9%. Total final energy demand 
(TFED) growth was similar at 4.6%. Per capita TPED increased from 0.37 tons of oil equivalent 
(TOE) per person to 0.61 TOE per person, below the Southeast Asia developin member coun-
tries’ (DMC) 2006 average of 0.89 TOE per person. Alongside improved access to commercial 
energy services and sustained industrialization, primary energy intensity fell substantially from 
1,620 TOE/$ million to 1,080 TOE/$ million, an average annual rate of 2.5%. 

Viet Nam is a mid-sized monsoon zone economy with a long coastline and a mostly rural but 
urbanizing population. The fast-growing and energy-intensive industry sector is the largest 
consumer of commercial energy, but the residential sector’s energy use accounts for the larg-
est share in TFED as a result of substantial use of noncommercial energy. From 1990 to 2006, 
the share of TFED attributable to the industry sector expanded rapidly from 7.6% to 20.9% 
along with industry’s growing contribution to Viet Nam’s gross domestic product (GDP). Trans-
port’s share of TFED went from 6.3% to 15.0%, while the residential sector's share decreased 
substantially from 83.4% to 58.7%. The commercial and agricultural sectors had the smallest 
shares of TFED and demand grew relatively slow between 1990 and 2006, with the share of the 
commercial sector increasing from 1.5% to 3.8% and that of agriculture staying flat at 1.1%.

Oil and coal are the major fuels in Viet Nam's primary and final energy demand, although natu-
ral gas is growing fast. From 1990 to 2006, oil's share of TPED grew from 11.3% to 23.4% and 
coal increased from 9.1% to 16.8%. Natural gas, introduced at a quickening pace since 1990, 
reached 9.5% of TPED in 2006 (annual growth from 2000 to 2006 averaged 21.2%). Indigenous 
hydropower grew mildly from 1.9% to 3.9% as output quadrupled. Over the same period, oil's 
share of TFED increased from 10.5% to 25.8%, and coal’s share of final demand expanded from 
5.9% to 14.1%. Electricity grew quickly from 2.4% to 9.1% of TFED, and final demand for natural 
gas remained at just 0.2% in 2006. Viet Nam’s electricity production, once dominated by the 
generation of hydropower, was 37.0% gas-fired in 2006, while hydro accounted for 41.8%. 

In more recent years, Viet Nam's energy demand has accelerated its already rapid growth. 
TPED grew by 4.4% per year from 1990 to 1999 and climbed further to 5.9% growth per year 
between 2000 and 2006 as a result of energy-intensive industrial growth in the steel, pulp and 
paper, and fertilizer subsectors. 

Viet Nam is endowed with fossil energy resources and remains a net energy exporter, but 
rapid growth in energy demand now outpaces the growth in indigenous production.  
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Estimates put recoverable coal reserves at 0.15 billion tons,270 proven gas reserves at 6.8 trillion 
cubic feet and proven oil reserves at 0.6 billion barrels.271 Viet Nam’s net energy-exporting posi-
tion increased from 0.7% in 1990 to 36.0% in 2006, driven by a surge in oil and coal exports. 
Oil and coal exports have historically been a major source of foreign revenue for Viet Nam, but 
many major oil fields are maturing, although the potential for further discoveries and produc-
tion, particularly of natural gas, is thought to be good. In addition, although Viet Nam is a net 
crude oil exporter, it must import nearly all final petroleum products as it lacks a domestic 
refining industry; the first major domestic refinery at Dung Quat is set to be commissioned in 
2009. Viet Nam’s renewable wind, small hydro, and solar resources are considered to be good 
and particularly well-suited for mountainous rural electrification, although further commercial 
development will depend on market conditions.272

Current Viet Nam energy policy aims to ensure that energy supply meets the rapidly rising 
demands occasioned by socioeconomic development.273 The 2008 National Energy Strategy 
for the period through 2020 sets out a number of specific targets toward this end, includ-
ing the development of new power generation infrastructure commensurate with demand 
and with a high level of reliability; the development of refineries to meet the rising demand 
for domestic petroleum products; the establishment of strategic oil stockpiles with a view to 
gradually rising from a 45-day to a 90-day supply capacity; the attainment of a specific renew-
able energy generation share; the improvement of rural access to and use of commercial fuels; 
the introduction of competitive market reforms for downstream electricity, coal, oil, and gas 
and simultaneous sector restructuring; and preparation for Viet Nam’s first commercial nuclear 
power station by 2020. 

Another key energy policy theme is to improve overall energy security by minimizing Viet 
Nam’s dependence on oil, especially as net oil imports grow. Steps in this direction include 
diversifying the overall fuel supply; encouraging international investments and cooperation 
to accelerate the exploration and development of all indigenous sources of energy, includ-
ing but not limited to oil; supporting overseas investments by domestic oil companies; and 
improving energy efficiency and energy conservation while reducing energy losses. The 2006 
National Energy Efficiency Program aims to mitigate a growing percentage of incremental 
energy demand by emphasizing improved management, education, and public awareness 
across sectors and introducing more efficient equipment and infrastructure while phasing out 
the old. 

Energy Demand Drivers 

Viet Nam’s per capita GDP in 2006 was $562 (constant 2000 dollars) per person. This represents 
an increase from $227 per person in 1990 but still falls below the Southeast Asia DMC’s aver-
age of $1,400 per person. Apart from a brief and relatively mild slowdown due to the Asian 
financial crisis, average annual economic growth from 1990 to 2006 was a generally consistent 
7.6%. GDP is projected to slow slightly to reach an annual rate of 6.2% over the 2005 to 2030 
outlook period. Economy-wide primary energy intensity, which fell substantially between the 
early 1990s and 2006, is projected to continue to fall over the outlook period as the energy-
economic system becomes more efficient as a result of a combination of better technolo-

270 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
271 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil and 

Gas Journal. (January). Houston: Pennwell Editors.
272 Asia Pacific Energy Research Centre. 2009. APEC Overview 2008. Tokyo.
273 Footnote 272. 
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gies, better management, and increased economic 
value added across sectors. Viet Nam’s accession to the 
World Trade Organization in 1997 is also expected to 
drive additional energy demand in the industrial and 
transport (particularly road freight) sectors. 

Between 1990 and 2006, Viet Nam’s population grew 
from 66.2 million to 86.2 million, an average annual 
rate of 1.7%, but is projected to slow to about 1.1% 
annual growth over the outlook period as the popula-
tion rises through 110.4 million in 2030 (Figure 6.35.1). 
The urban share of Viet Nam’s population is low; it 
reached about 26.9% in 2006, having grown from 
20.3% in 1990, although the overall electrification rate 
of Viet Nam was a relatively high 84%. Residential com-
mercial energy use, particularly for cooking, can be 

expected to rise rapidly over the outlook period as users’ incomes grow and users move away 
from biomass-based traditional fuels. 

Final Energy Demand

Under “business as usual” assumptions, TFED will con-
tinue to rise over the 2005–2030 period by an average of 
about 3.4% per year, less than the assumed growth rate 
of GDP. As a result, TFED in 2030 will reach 104.0 MTOE, 
over twice that of TFED in 2005 (Figure 6.35.2). Gener-
ally, energy demand will increase in every sector, includ-
ing the residential and commercial sectors, as a result of 
general modernization. However, growth will be stron-
gest in the industry and transport sectors. Use of non-
commercial energy will decrease because of increasing 
urbanization, and the demand for substituting ener-
gies such as liquefied petroleum gas and electricity will 
increase. In the transport sector, demand for diesel oil 
will increase rather rapidly, reflecting the high demand 

for automobile and freight transport. 

Regarding fuel sources in 2030, oil products will represent the largest share with 52.6% of 
demand, followed by electricity at 19.2% and coal at 11.6%. Over the 2005–2030 period, elec-
tricity demand will grow the fastest of all final energy, with an annual growth rate of 6.7%. 

Industry Sector

Industry is one of Viet Nam’s largest energy consumers and will account for 35.9% of TFED in 
2030, up from 20.5% in 2005. 

Transport Sector

The share of transport in TFED will increase from 15.6% in 2005 to 28.0% in 2030, growing at 
an annual average rate of 5.8%. Oil products (diesel, gasoline, and fuel oil) will be mainly used 

Figure 6.35.1:  GDP and Population—Viet Nam

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Source: APERC (2009).

M
TO

E

Industry Transport Other Non-Energy

0.0

20.0

40.0

60.0

80.0

100.0

120.0

1990 2000 2005 2015 2030



282  Energy Outlook for Asia and the Pacific

in transport. Road transport accounts for about 80% of total energy demand in the transport 
sector. The remaining 20% is consumed by the use of waterways and rail and air transport.

Other Sectors

Other (residential and commercial) sectors’ energy demand will increase from 28.6 MTOE in 
2005 to 36.7 MTOE in 2030 at an average growth rate of 1.0% per year. 

Primary Energy Demand

Viet Nam’s primary energy demand is projected to increase from 51.3 MTOE in 2005 to 
131.5 MTOE in 2030, increasing at 3.8% per year over the outlook period (Figure 6.35.3). Non-
commercial energy sources will decrease gradually from 46.7% of the primary energy mix 
in 2005 to 15.8% in 2030 due to the increasing rate of urbanization and rising household 
incomes. 

Apart from Viet Nam’s first refinery, which began operations in the first quarter of 2009, the 
outlook assumes that a second refinery with the same capacity will be in operation in 2015 
and that a third refinery with a capacity of 150,000 barrels/day might be operational after 2020. 
It also assumes that a total of 20–25 million tons of domestic petroleum products from new 
refineries will be supplied to the market, significantly contributing to the reduction of Viet 
Nam’s petroleum product imports.

Among fossil fuels, oil will continue to account for the largest share of TPED and will be mainly 
utilized by the transport and industry sectors. In 2005, Viet Nam was an exporter of crude oil 
but a net importer of oil products. However, as oil reserves decline over the outlook period,  
Viet Nam’s oil import dependence is expected to increase to 72.8% in 2030. 

The demand for coal and natural gas will be mainly driven by the rapid development of the 
electricity and industry sectors, which will account for 21.3% and 11.4% of demand respec-
tively in 2030. Over the outlook period, the supply of both coal and natural gas is expected to 
be met through indigenous supply. 

Figure 6.35.3:  Primary Energy Demand—Viet Nam

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC (2009).
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Electricity imports will continue to increase after 2015 and will account for 1.6% of primary 
energy demand in 2030.

Excluding large-scale hydro, other types of new and renewable energy such as mini-hydro, 
wind, biomass, geothermal, and municipal solid waste-landfill gas will continue to be pro-
moted, contributing to renewable energy’s share of 1.3% of TPED in 2030. Nuclear power to be 
introduced in 2020 is expected to account for 5.9% of TPED in 2030. 

Electricity

Electricity generation will increase at an average 
growth rate of 6.1% per year to reach 234.8 terawatt-
hours in 2030. From 2005 to 2030, the share of hydro will 
decrease considerably, from 40.1% to 22.4%, as most 
locations for hydro are fully developed. By contrast, 
coal-fired electricity generation will gradually increase, 
taking the biggest share (31.3%) in 2030. The share of 
gas-fired electricity is projected to increase in the near 
term, but in light of the introduction of nuclear power 
after 2020, will decrease to 31.6% in 2030. Meanwhile, 
the share of nuclear power will increase from 0.0% in 
2005 to 12.7% in 2030. In addition, as the utilization 
of domestic resources is pursued, renewable energy 
is expected to contribute to electricity generation, 
especially in remote areas where connection with 

the national grid is not economically feasible. Accordingly, the share of renewable energy will 
increase from 0.0% in 2005 to 1.3% in 2030.

Energy Policy Issues

Energy Supply Investment

Viet Nam’s goal of ensuring that energy supply is sufficient and reliable enough to avoid imping-
ing on rapid economic growth and social development will require enormous investments over 
the outlook period. A comprehensive domestic strategy has therefore been developed and is 
being implemented to encourage domestic and international activity toward meeting these 
requirements. The challenge can be broken down into three illustrative themes: energy infra-
structure, energy import dependency, and energy-efficient growth.

New energy infrastructure will be needed across all sectors and for all fuels, both upstream 
and downstream. This outlook suggests that 2005 levels of TPED will more than double by 
2030. That is, Viet Nam's primary energy demand per person, which nearly doubled from 1990 
to 2005, will almost double again to reach the levels experienced by the People's Republic of 
China earlier this decade. The quality and reliability of these energy services will improve as 
well. This coming stage will be particularly capital-intensive, as its scale will require that strong 
foundations are set for future growth. This will entail the expansion of electricity transmission 
and distribution grids, more gas pipelines, more freight rail networks, and more roads, in addi-
tion to substantial new investments in power generation. The outlook period will also her-
ald completely novel energy sector infrastructure in Viet Nam, including the introduction and 
likely continued expansion of domestic refineries and nuclear power facilities. Such energizing 

Figure 6.35.5:  Electricity Generation Mix—Viet Nam

NRE = new and renewable energy.

Source: APERC (2009).
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is not without precedent, and Viet Nam will be able to learn from the recent experiences of 
many of its neighbors in the region. 

While the gradual mid-term switch to net energy importer status will not in itself significantly 
affect overall energy security or supply potential, it will underscore the significant cost of meet-
ing growing energy demands. Most obvious will be the imported fuel bill and related fluctua-
tions in international fuel prices. Even before these bills come due, however, Viet Nam will be 
called upon to make domestic investments in energy import infrastructure, such as expanded 
ports and mechanisms for energy transport and distribution. Other costs of rising import 
dependence include the added tendency to explore and develop favored domestic energy 
resources and perhaps increasing extraction costs. This scenario will make international and 
business cooperation increasingly important in terms of partnerships in advanced domestic 
production and energy trading.

Policy Implications

Smart, energy-efficient growth will be one of Viet Nam’s most valuable strategies in assuming 
its development costs. On one hand, energy efficiency improvements can and do have a clear 
price tag; for example, for investments in advanced power-generating technology, invest-
ments in industrial boilers, or urban mass transit infrastructure. On the other hand, the payoffs 
of many of these energy efficiency investments in terms of avoided investments and fuel costs 
elsewhere in the economy will often exceed the commensurate energy supply expansion 
costs. In other cases, savings from the dissemination of energy conservation-oriented infor-
mation, energy consumer education, and the promotion of energy-cognizant social behavior 
will be nearly cost-free. Viet Nam must significantly expand its energy production and energy 
demand as a key driver of overall development; and also it has good potential to harvest the 
low-hanging fruit of avoided energy costs by emphasizing the development of a smart, effi-
cient energy system from an early stage. 
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Energy Outlook of Developed Group

6.36  Australia

Australia will remain a major energy exporter in the Asia-Pacific Economic Cooperation 
(APEC) region, with coal and liquefied natural gas (LNG) exports reaching 254.9 million 
tons of oil equivalent (MTOE) and 102.9 MTOE, respectively, by 2030. 

Total primary energy demand is projected to grow at 1.6 % a year, driven mainly by 
high demand for gas and oil from the rapid expansion of energy-intensive industry, 
especially alumina refining, aluminium smelting, and iron and steel making.

•

•

Recent Energy Trends and Energy Policy 

Australia’s energy demand rose steadily from 1990 to 2006 alongside stable economic 
expansion. Over this period, total primary energy demand (TPED) grew from 87.7 MTOE to 
122.5 MTOE, an average annual growth rate of 2.1%. Total final energy demand (TFED) growth 
was at 1.8%. Per capita TPED grew from 5.20 tons of oil equivalent (TOE) per person to 5.97 TOE 
per person, above the Developed Group's 2006 average of 4.38 TOE per person. Primary energy 
intensity, conversely, fell from 312 TOE/$ million to 254 TOE/$ million, an average annual rate 
decline of –1.3. 

Australia is geographically large, has a small population for its size clustered in dense urban/
suburban coastal agglomerations, and has abundant mineral and agricultural resources. The 
transport and industry sectors currently dominate energy demand, though commercial sec-
tor energy use is growing. From 1990 to 2006, the share of TFED attributed to the transport 
sector fell from 38.9% to 37.9%, and that for industry rose from 33.1% to 33.6%. The residential 
sector was mostly flat, going from 12.9% to 12.6%, while the commercial sector, though the 
smallest consumer of energy, grew the fastest, from 6.0% to 7.5%. 

Coal remains the major fuel in Australia's primary energy demand, and oil is dominant in final 
energy demand. From 1990 to 2006, coal's share of TPED grew from 39.9% to 43.9%, oil fell from 
37.2% to 31.6%, and natural gas grew from 16.9% to 19.1%. Over the same period, oil's share of 
TFED fell from 52.5% to 50.2% while the share of electricity rose the fastest from 19.2% to 23.2%, 
followed by the share of gas, which rose from 15.2% to 17.0%. Australian electricity production 
continues to rely primarily on coal. 

In more recent years, Australia's overall energy demand growth slowed. Average annual TPED 
growth fell slightly from 2.4% from 1990 to 1999 to 1.7% from 2000 to 2006. Though economic 
growth also slowed slightly during this period, the trend was consistent with a broader slowing 
growth in Australian energy demand over past decades.



Energy Profiles of Developed Group  287

Australian energy resources are abundant, and growth in energy production outpaces growth 
in energy demand. Estimates put recoverable coal reserves at 76.6 billion tons,274 proven gas 
reserves at 30.0 trillion cubic feet, and proven oil reserves at 1.5 billion barrels.275 TPED in 1990 
was just 55.7% of indigenous production, and that improved to 45.7% in 2006 (indicating 
increased exports per unit of production). Coal was the major energy export in 2006, followed 
by natural gas (LNG). Crude oil and petroleum products, though exported, were, however, net 
imports due to domestic demand and refining characteristics. 

Recent Australian energy policy was guided by the 2004 Energy White Paper (EWP), Securing 
Australia’s Energy Future, which focused on three goals: (i) prosperity—optimizing the value of 
energy resources; (ii) security—ensuring reliable access to competitively priced energy; and 
(iii) sustainability— managing environmental issues. Within these broad objectives, the 2004 
EWP established an energy security policy to address both short-term and long-term energy 
security challenges. The policy emphasized well-functioning domestic and international energy 
markets, minimal but effective regulation, significant public–private partnerships, and practi-
cal intra-regional dialogue on energy security, rather than viewing self-sufficiency in energy 
resources as synonymous with energy security. A new government took power in late 2007 
and announced the release of a new energy white paper for late 2009 to address perceived 
challenges in global energy supply capability, reliability, and price volatility, as well as environ-
mental consequences of energy use. 276

Energy Demand Drivers 

Australian per capita GDP in 2006 was approximately 
$23,500 (constant 2000 dollars), high among Asian 
Development Bank members but below the Devel-
oped Group's average of $36,900 (World Bank, 2008). 
The electrification rate was 100% (United Nations 
Development Programme, 2008). Average annual eco-
nomic growth from 1990 to 2006 was a generally con-
sistent 3.4%, though GDP growth is projected to slow 
to an annual rate of 2.2% over the 2005 to 2030 out-
look period. Economy-wide, primary energy intensity 
is projected to continue to fall over the outlook period, 
given expected improvements in energy efficiency; 
fuel switching; and growth in non-energy-intensive 
economic activities, including the commercial and ser-
vice sectors, which is faster than growth in other areas. 

Between 1990 and 2006, the Australian population grew from 16.9 million to 20.5 million, an 
average annual rate of 1.2%( Figure 6.36.1). The population is projected to grow to 25.3 million 
by 2030. 

274 World Energy Council. 2007. 2007 Survey of Energy Resources. London. 
275 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis. Oil 

and Gas Journal. (January). Houston: Pennwell Editors.
276 Department of Resources, Energy and Tourism. Australian Government. 2008. Need for an Energy White Paper. 

Canberra. 

Figure 6.36.1:  GDP and Population—Australia

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Final Energy Demand

Australia’s total final energy demand over the 2005–
2030 period is expected to rise at an average annual 
rate of 1.4%. This is based on a “business as usual” 
scenario, which assumes GDP growth over the same 
period of 2.2%. The main drivers of energy demand in 
the economy are the transport and industry sectors. In 
2030, the transport sector’s total final energy demand 
is projected to reach 40.1 MTOE, 35.9% higher than in 
2005. At the same time, the industrial sector’s demand 
will rise to 38.9 MTOE, 49.0% more than in 2005. 

Industry Sector

The industrial sector’s final energy demand is projected to grow at an average annual rate of 
1.7% over the outlook period. The energy-intensive industries (metals processing, mining, non-
metal minerals, and chemicals) will continue to drive energy demand. Natural gas and electric-
ity, the major fuels in the alumina refining and aluminium smelting processes, are projected 
to remain the largest industrial energy sources throughout the outlook period, growing at 
average annual rates of 2.1% and 1.4%, respectively. Their combined demand will account for 
about 65.2% of industrial energy use in 2030. 

An interesting aspect is the increase in oil’s share in this sector. From 2000 to 2005, oil’s share 
in industrial final energy demand was declining steeply at an average annual rate of 0.8%. 
However, this trend is reversing and oil’s share is now projected to grow annually by 2.4% from 
2005 to 2030. The growth in oil use is attributed to expected energy intensification in the min-
ing industry—a sector that holds significant potential for Australia’s economic growth. Coal’s 
share in the industrial final energy demand is modest; coal use for industry is projected to grow 
at an average annual rate of 0.3% over the outlook period. The share of renewable energy is 
projected to remain below 10% over the forecast period. Biomass, largely used in co-genera-
tion in food, wood, paper, and pulp processing, accounts for most of industry’s renewable fuels 
demand.

Transport Sector

The transport sector retains a high dependence on oil as the source of energy. Oil demand for 
transport is expected to increase at an average annual rate of 0.8% over the outlook period, 
to reach 35.6 MTOE; this is based on growth in road and air transport. However, oil’s dominant 
share of transport’s final energy demand will decline from 97.8% in 2005 to 88.8% in 2030. Etha-
nol and bio-diesel are expected to substitute for some of the fossil fuel use; together, they are 
expected to contribute about 9.0% of the transport sector’s final energy demand by 2030.

Figure 6.36.2:  Final Energy Demand—Australia

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Other Sectors

 The commercial, residential, and agriculture sectors will account for about 26.1 MTOE (23.1%) 
of the final energy demand by 2030. Electric-ity demand these other sectors is projected to 
grow the fastest, at an average annual rate of 1.8%, followed by natural gas at 1.4% and oil at 
0.9%.

Primary Energy Demand

Over the outlook period, Australia’s primary energy demand is projected to grow about by 1.6% 
a year. This reflects a declining pattern compared with growth in the previous 15 years: in the 
1990s, the primary energy supply was growing at an average annual rate of 2.3%, a trend that 
continued until the early 2000s. The reduction in primary energy supply over the longer term 
is attributed mainly to the continuous improvement of energy conversion technologies, gov-
ernment policies favoring clean and green energies, and high energy prices. The total primary 
energy demand required to create every dollar of GDP (the aggregate intensity) is expected 
to decline by 0.6% a year from 2005 to 2030. Fossil fuels will maintain their dominance in the 
primary fuel mix; overall they will account for nearly 93.0% of total primary energy demand 
in 2030, with coal at 36.0%, oil at 30.6% and natural gas at 26.4%. Fossil fuel’s overall share will 
decline slightly as the renewable resources contribution increases.

Electricity

Electricity generation is projected to increase from 245.1 terawatt-hours (TWh) in 2005 to 
366.6 TWh in 2030, growing at an average annual rate of 1.6%. The sector’s fuel mix will con-
tinue to be dominated by coal, although this is declining from 78.6% in 2005 to 71.6% in 2030  
(Figure 6.36.4). Natural gas is its replacement, growing from 13.1% in 2005 to 22.0% in 2030. This 
shift is largely due to government clean energy policies. The share of renewable energy used 

Figure 6.36.3:  Primary Energy Demand—Australia

MTOE = million tons of oil equivalent. NRE = new and renewable energy.

Source: APERC analysis (2009).
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for electricity generation is projected to remain below 
2.0% over the outlook period. This projection is based 
on existing policies, and does not reflect initiatives sig-
naled but not enacted at the time of this writing.

Energy Policy Issues

Investment in Energy Supply 
Infrastructure

Ensuring an attractive investment environment for 
both domestic and foreign investors remains a policy 
focus in the Australian energy sector. This is true for 
both domestic supply and demand projects such as 
electrical grid interconnections and gas pipelines to 

link sometimes far-flung domestic markets and also for economically important large-scale 
upstream and energy export projects, such as coal and offshore petroleum and natural gas 
exploration and extraction, rail freight infrastructure upgrades, and natural gas liquefaction.

Regional Energy Market Development

As an island economy that is both a major and growing regional exporter (metallurgical and 
thermal coals, liquefied natural gas, and uranium) and an importer (crude oil and refined petro-
leum products), Australia depends on a well-functioning regional and global energy market. 
Regional market destinations for Australian energy commodities include the People’s Republic 
of China, the Republic of Korea, Japan, and Taipei,China, and much of the volume is contracted. 
Possible future markets for Australian energy resources include India and the United States. 
Given this, the Australian government and business is actively engaged in bilateral and mul-
tilateral trade and investment development initiatives, including those under the Asia–Pacific  
Economic Cooperation, the Asia–Pacific Partnership on Clean Development, and the World 
Trade Organization.

Fossil Fuel Use for Electrical Generation

Australia is well endowed with fossil fuel resources. Cheap, abundant black and brown thermal 
coal located near major population centers allows for very low electricity prices for both resi-
dential and industrial users, and domestic natural gas is plentiful. Given this situation alongside 
stated climate change policy goals, special efforts will be necessary to limit future carbon diox-
ide emissions from the energy sector. Natural gas and coal seam methane will become increas-
ingly competitive as end-use fuels and for electrical generation. The Mandatory Renewable 
Energy Targets in the short term and a 20% renewable electricity target for 2020, in addition 
to a Renewable Energy Fund, will encourage low carbon energy supply, with good potential 
for wind, solar hot water, solar thermal, and geothermal energy production.277 Australia has 
also announced an emphasis on clean coal and carbon capture and storage technology, with 
targeted funding for research, dialogue, and demonstration. 

277 ABARE. 2008. Energy in Australia. Available: www.abareconomics.com/publications_html/energy/energy_08/

energyAUS08.pdf

Figure 6.36.5:  Power Generation Mix—Australia

NRE = new and renewable energy.

Source: APERC analysis (2009).
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6.37  Japan

Japan’s final energy demand in 2030 will be 3.4% less than in 2005, an average annual 
decrease of 0.1%. 

Oil dependency will decrease over the outlook period, from 47.4% of the total energy 
mix in 2005 to 36.2% in 2030. The share of the total energy mix provided by natural gas 
and nuclear will increase. 

In order to achieve energy security, economic development, and environmental 
protection (the 3Es), Japan will need to overcome acute technological and economic 
challenges. 

•

•

•

Recent Energy Trends and Energy Policy

Japan’s energy demand grew slowly but gradually from 1990 until about 1997, alongside 
similarly slow but stable economic expansion during that decade of recession, but has since 
leveled off despite a recent (yet tenuous) economic recovery. Over the period 1990 to 2006, 
total primary energy demand (TPED) grew from 443.9 million tons of oil equivalent (MTOE) to 
527.6 MTOE, an average annual growth rate of 1.1%. Total final energy demand (TFED) growth 
was almost similar, at 0.9%. Per capita TPED grew from 3.59 tons of oil equivalent (TOE) per  
person to 4.13 TOE per person, but still below the Developed Group's 2006 average of 4.38 TOE 
per person. Primary energy intensity fell from 108 TOE/$ million to 104 TOE/$ million. Japan's 
primary energy intensity was quite low among its peers in the Developed Group, less than one 
third that of Australia and New Zealand in 1990 and less than one half in 2006.

Japan's export-oriented economy is the largest among the Asian Development Bank (ADB) 
Asia–Pacific members, and the second-largest globally. Geographically, it is a mid-sized island 
with a large, dense, highly urbanized population but lacks abundant energy resources. Industry 
and transport sectors dominate energy demand, though industry, still the largest consumer, 
lost share to other sectors. From 1990 to 2006, the share of TFED attributed to the industry sec-
tor fell from 34.4% to 29.0%, while that for transport rose from 25.0% to 25.9%. Absolute energy 
use in the transport sector grew from 1990 to 2001, and since then has slightly decreased. The 
share for residential sector energy use grew from 12.4% to 13.8%, and the commercial sector, 
relatively large in Japan, saw similar growth from 15.1% to 19.3%. 

Oil is the major fuel in Japan for both primary energy and final energy demand, though it has 
recently yielded share to other fuels after growing through the 1990s. From 1990 to 2006, oil's 
share of TPED fell from 57.3% to 45.6%, coal grew steadily from 17.4% to 21.3% and natural gas 
grew from 9.9% to 14.7%. Japan has significant nuclear power production for electricity, and 
its share of TPED exceeds that for natural gas; it rose from 11.9% to 15.0% from 1990 to 2006. 
Over the same period, oil's share of TFED also fell from 61.7% to 57.2%, while the share for elec-
tricity grew from 21.1% to 24.0% alongside demand growth in the residential and commercial 
sectors. End-use demand for coal fell from 10.9% to 8.8%, followed by the share for gas, which 
though small grew rapidly from 5.0% to 8.9% of TFED from 1990 to 2006. Japan's electricity 
production in 2006 was rather diverse, with 27.4% of production from coal, closely followed by 
natural gas and nuclear (and oil-fired power production as circumstances require), with smaller 
shares for biomass and hydropower production. 
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Since 1997, Japan's overall energy demand growth slowed considerably to become essentially 
flat. Average annual TPED growth fell from 1.7% (1990–1999) to just 0.0% (2000–2006). TFED 
experienced a similar trend with 0.0% growth from 2000 to 2006. Economic growth also slowed 
from about 1997 to 2002, but rebounded to an average 2.1% from 2002 to 2006, subsequently 
removing a slight rise in economic energy intensity experienced during the 1990s.

Lacking energy resources, Japan is highly reliant on imports for energy supply outside of domes-
tic nuclear and hydropower production. Estimates put recoverable coal reserves at just 0.36 bil-
lion tons,278 proven gas reserves at 0.74 trillion cubic feet, and proven oil reserves at 0.04 billion 
barrels.279 Import dependency fell slightly from 85.1% to 81.7% from 1990 to 2006. Japan's 
high import dependency, particularly for Middle Eastern oil, was long viewed as a potential 
threat to energy security and global competitiveness; current energy import and demand 
profiles therefore represent efforts to address these concerns through diversification and  
efficiency.

Recent Japanese energy policy aims to ensure secure energy supply while striving to meet 
energy-environmental goals, namely carbon dioxide emission reductions, with an emphasis 
on efficiency and conservation. With some of the highest global energy prices, energy service 
affordability and economic competitiveness are also key concerns.

The 2002 Basic Law on Energy Policy outlined basic energy policy principles, including energy 
supply security, environment, and reliance on market mechanisms. Its 2007 revision refined 
focus to include a framework for energy conservation and countermeasures to global warm-
ing; establishment of a nuclear fuel cycle; new energy sources for electric generation; stability 
in oil and other fuel supply; international cooperation in energy and the environment; and 
development of an energy technology strategy. Detailed targets for these areas are described 
in the 2006 New National Energy Strategy (which focuses on upstream measures for energy 
supply security), the 2007 Cool Earth 50 plan (which aims to reduce 1990 greenhouse gas emis-
sions by 50% by 2050), and the 2008 Cool Earth Innovative Energy Technology Plan’s roadmap. 

Energy Demand Drivers 

Japan’s per capita GDP in 2006 was approximately 
$39,800 (constant 2000 dollars), highest among ADB 
members and significantly above its Developed Group 
peers. The electrification rate was 100%. Average annual 
economic growth from 1990 to 2006 was 1.3% and 
included a period of prolonged economic stagnation; 
this growth rate is projected to persist at an annual rate 
of 1.2% over the 2005 to 2030 outlook period. Economy-
wide primary energy intensity is projected to continue 
its post-1999 declining rate over the outlook period, 
at about –1.0%, alongside continued improvement in 
technological and operational energy efficiency and a 
broader economic structural shift toward services and 
other high value-added subsectors. 

278 World Energy Council. 2007. 2007 Survey of Energy Resources. London.
279 Sandrea, Rafael. 2009. An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis.  

Oil and Gas Journal. (January). Houston:Pennwell Editors.

Figure 6.37.1:  GDP and Population—Japan

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009).
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Between 1990 and 2006, Japan’s population grew only slightly from 123.5 million to 127.9 mil-
lion, an average annual rate of just 0.2%. Absolute population is projected to shrink consider-
ably over the outlook period as Japan's boom generation ages, birth rates fall, and immigration 
rates remain low. Average annual population growth is projected to fall to –0.3% from 2005 to 
2030. This rapid demographic adjustment will carry economy-wide and energy sector implica-
tions that are not fully understood.

Final Energy Demand

Japan’s final energy demand is projected to grow at 
–0.1% per year over the outlook period to 2030; this 
compares to an average annual growth rate of 1.0% 
over the 15 years (1990–2005). The other sectors, which 
include commercial and residential energy use, are 
expected to grow at the fastest rate (annual average of 
0.5%), then industry (–0.1%), non-energy (–0.5%), and 
transport (–1.0%).

Industry Sector

The projected reduction in energy demand in the Japanese industrial sector (average annual 
growth rate of –0.1%) compares with an average annual growth of –0.3% over the past 15 years 
(1990–2005). Although energy demand in the industrial sector is expected to reach a small 
peak around 2015, overall growth through the period will flatten out. The reduction in demand 
is based on the industrial structure shifting from energy-intensive to non-energy-intensive 
industries (with a focus on adding value), and sluggish growth in materials production. Energy 
efficiency is also expected to improve within various industries; this is due to the Japanese 
business community’s strong energy conservation initiatives, such as the Keidanren (Japanese 
Business Federation) Voluntary Action Plan on Environment.

Transport Sector

The projected reduction in energy demand in the Japanese transport sector (average annual 
growth rate of 1.0%) compares to an average annual growth of 1.3% over the past 15 years 
(1990–2005). This reflects a declining population and improvements in transport efficiency. 
While the demand for automobile transport constitutes about two thirds of the total transport 
demand, automobiles consume nearly 90% of the total energy consumed by the transport 
sector. The reduction in total energy demand by the transport sector, therefore, is mostly due 
to reduction of energy consumed by automobiles. Improved fuel efficiency for automobiles is 
currently promoted by the Top Runner standards.

Continued improvement in fuel efficiency of conventional vehicles is expected to be the most 
significant energy saving and environmental protection measure in the automobile sector. 
There is limited likelihood of a shift to alternative fuels (such as fuel cells, natural gas, and LPG) 

Figure 6.37.2:  Final Energy Demand—Japan

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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in Japan, because of the lack of supporting infrastructure. Some further market penetration by 
hybrid vehicles is possible, as they do not require new infrastructure and the price difference 
compared with conventional vehicles is declining. The Japanese context does not support 
a major shift to biofuels (such as bioethanol and biodiesel) because of the limited land area 
available, which is already committed to food production; the highest likely uptake of ethanol 
blend in Japan by 2030 is 3.0% of the total transport fuel market.

Other Sectors

Other sectors’ energy demand is expected to grow at an average annual rate of 0.5%, com-
pared with 2.0% over the past 15 years (1990–2005). The slowing rate of energy demand in 
the other sectors is due to improvements to the energy efficiency of appliances (as a result of 
the implementation of Top Runner standards), an overall drop in population and number of 
households, and a slowdown in the increase in floor area used for business operations. 

While electricity occupies the largest share of the total residential and commercial energy mix 
(where it is used to power the multitude of appliances added to households since 1994), the 
growth in electricity demand is projected to slow; an average annual growth rate of 1.1% is 
expected over the outlook period, compared with an average annual growth rate of 3.2% over 
the past 15 years (1990–2005). 

Demand for natural gas is also expected to grow in the residential and commercial subsectors, 
at an average annual rate of 0.8%; again this is significantly slower than the average annual rate 
of 4.5% over the past 15 years (1990–2005). The rise in gas demand is based on an expected 
increase in operation of restaurant kitchens as a result of the shift to a service-oriented society 
and the increased participation of women in the workforce, as well as increased use of gas to 
power air conditioning. 

Primary Energy Demand

Primary energy demand is projected to grow at an 
average annual rate of 0.2% through to 2030. It is 
expected to generally level out until around 2020 and 
thereafter show a slight declining trend.

Japan’s primary energy intensity is expected to decrease 
by 22.2% over the outlook period. This economy-wide 
improvement in energy efficiency is a significant factor 
in the projected decrease in energy demand toward 
the end of the outlook period. It is based on energy-
saving measures adopted at industrial and consumer 
levels, and also on the overall shift in Japan to a higher 
value-added, service-based economy. The overall 
population decline since 2005 will also contribute to 
the gradual decrease in energy demand.

Demand for oil is expected to decrease over the outlook period; its average annual growth rate 
will be –0.8%. This is due to continued improvements in fuel efficiency in the transport sec-
tor, and the move away from oil in the energy transformation sector. Japan’s oil dependence 

Figure 6.37.3:  Primary Energy Demand—Japan

MTOE = million tons of oil equivalent. NRE = new and renwable energy.

Source: APERC analysis (2009).
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is expected to decrease, from 47.4% of the primary 
energy supply in 2005 to 36.2% in 2030. 

Demand for coal is also expected to decrease over 
the outlook period; the average annual growth rate is 
expected to be –0.1%. While the output of coal-fired 
power generation plants is projected to increase, this 
will be offset by improved generation efficiency. As 
a result, the amount of coal consumed for this pur-
pose will level off through the outlook period. With 
decreasing final demand and improved efficiency 
in coke production, the overall demand for coal will 
slowly decrease. 

At the same time there will be a significant increase 
in the demand for natural gas, due to an expected 
rise in demand for residential and commercial gas 
supply and from increased power generation from 
LNG. Natural gas remains the only fossil fuel for which 
demand is expected to increase during the outlook 
period. 

New and renewable energy (NRE) is expected to have an annual average growth rate of 1.1%; 
however, the NRE share of total primary energy demand will remain small, at around 2.0% of 
the whole. Nuclear will be the fastest-growing energy source, at an average annual rate of 
1.9%, followed by NRE at 1.1% and natural gas at 1.3%.

Electricity

Japan’s electricity demand is expected to increase at 
an average annual rate of 0.8% from 2005 to 2030. The 
fastest increase in demand is expected to come from 
the other sectors (at an average annual growth rate of 
1.1%), followed by industry (0.4%).

Against this backdrop of increasing electricity demand, 
nuclear is projected to increase its share in the power 
generation mix from 28.0% in 2005 to 36.6% in 2030. 
This is based on the construction of nine new reactors, 
and follows the government’s strategy of promoting 
nuclear power generation to reduce the economy’s 
dependence on imported energy sources. 

Thermal forms of power generation (coal, oil, and natural gas) are also expected to increase in 
terms of total output, but their share of total power generation will gradually decrease—from 
62.7% in 2005 to 52.8% in 2030—as nuclear power generation increases. Coal’s share of the 
total generation mix is expected to be around 23.4% in 2030, compared with 27.9% in 2005. 
Coal-fired power generation, while it has a high environmental impact in terms of global 
warming, offers the advantages of a stable supply and economical costs. 

Figure 6.37.4:  Incremental Energy Demand Growth—
Japan (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.37.5:  Power Generation Mix—Japan

NRE = new and renewable energy.

Source: APERC analysis (2009).
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Natural gas is expected to increase its share in the power generation mix from 22.2% in 2005 to 
22.8% in 2030. Natural gas-fired plants, which have a smaller environmental impact than other 
thermal power plants, will continue to be used to supply both base and peak loads. Oil-fired 
power generation will continue to decline, with its share falling from 12.6% in 2005 to 6.6% in 
2030; it will be reserved for serving peak loads, but even this role will be reduced as natural 
gas-fired plant capacity becomes available to serve peak loads. Electricity generation from new 
and renewable energy sources is expected to grow at the fastest average annual growth rate of 
3.0%, while its share of the total generation mix will remain small at 3.9% in 2030. 

Energy Policy Issues

Energy Supply Security and Policy Tradeoffs

A densely populated island economy lacking plentiful energy resources, Japan emphasizes 
energy supply security in its energy policy. In many respects, this goal complements other 
policy priorities described above; for example, energy conservation and efficiency relaxes the 
need for energy imports, helps address energy sector carbon dioxide emissions, and can save 
money. But there can be contradictions as well; for example, the share of TPES from coal has 
risen steadily—much of it targeted for power generation—since 1990. Coal is imported, but 
the supply market is secure and diverse, and it is generally quite cheap when compared with 
imported natural gas or nuclear generation, and so is an attractive way to reduce exposure to 
petroleum supply disruptions and high electricity prices. But it is not particularly clean. Japan’s 
stated energy policy priorities all have considerable merit, and as such it will be important to 
recognize inherent tradeoffs and alternate strategies in moving forward.

Conservation and Efficiency

Japan has pioneered industrial and commercial sector energy efficiency performance and 
operations targets that are regulated or voluntary, but always addressed with close govern-
ment involvement. These efforts result in the penetration of fuel efficient vehicles and high 
performance residential electric appliances. An example of such formalized voluntary action 
is the Keidanren (Japanese Business Federation) Voluntary Action Plan on Environment, which 
sets industry subsector targets to reduce 2010 carbon dioxide emissions below 1990 levels. 
The pseudo-compulsory Top Runner Program leveraged domestic inter-business competition 
to speed development of energy efficient commercial and consumer products. And incen-
tives such as tax incentives and subsidies help remove stickiness in the way of residential and 
commercial building efficiency retrofits. Many of these efficiency programs have dual benefits 
for Japan’s export-oriented economy; they help reduce domestic energy demand, energy 
imports, and carbon dioxide emissions, and also improve the Japan’s global business com-
petitiveness, industrial expertise, and energy-efficient products in markets that share similar 
energy and environmental concerns. The potential for payoff from increased effort looks good. 
However, long constrained by a lack of cheap and plentiful energy supply, today’s already 
energy-efficient Japanese economy will nevertheless face great challenges as it pushes the 
known limits of efficiency performance in a developed economy and so should be closely 
watched by those wishing to learn from its experience. There is therefore great opportunity for 
continued regional and global cooperation with Japan on this issue.
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6.38  New Zealand

New Zealand’s final energy demand will grow annually at 1.6% from 13.0 million 
tons of oil equivalent (MTOE) in 2005 to 19.4 MTOE in 2030, with the transport sector 
accounting for about 60 % of the growth. 

Oil imports will rise from 5.8 MTOE in 2005 to 8.8 MTOE in 2030, leaving the New Zealand 
economy more exposed to fluctuations in oil prices.

•

•

Recent Energy Trends and Energy Policy 

New Zealand’s energy demand rose steadily from 1990 to 2000 alongside stable economic 
expansion, but has since levelled off despite sustained economic growth. Over the period 1990 
to 2006, total primary energy demand (TPED) grew from 13.8 MTOE to 17.5 MTOE, an average 
annual rate of 1.5%. Total final energy demand (TFED) growth was slightly faster, at 2.0%. Per 
capita TPED grew only slightly from 4.03 tons of oil equivalent (TOE) per person to 4.24 TOE 
per person, just above the Developed Group's 2006 per capita average of 4.38 TOE per person. 
Primary energy intensity, conversely, fell from 346 TOE/$ million to 276 TOE/$ million, an aver-
age annual rate of –1.4%. 

New Zealand is a geographically isolated mid-sized island economy with a very small but highly 
urbanized population and abundant agricultural and renewable energy resources. The trans-
port and industry sectors currently dominate energy demand, and transport sector energy use, 
already the largest, continues to be the fastest growing. From 1990 to 2006, the share of TFED 
attributed to the transport sector grew from 36.0% to 43.8%, while that for industry fell from 
30.8% to 26.0%. The share for the other sectors was mostly flat, going from 24.4% to 24.0%. 

Oil is the major fuel in New Zealand for both primary energy and final energy demand, though 
renewable energies meet a significant share of the remaining demand as well. From 1990 to 2006, 
oil's share of TPED grew from 28.8% to 39.4%, natural gas fell from 28.3% to 18.7%, and coal grew 
from 8.2% to 11.9%, about half of which was used for coal-fired power generation. More impor-
tant in TPED than coal, though, were both geothermal (with a 16.1% share in 1990 and 12.1% in 
2006) and hydro (whose share fell from 14.6% to 11.5% as production remained unchanged). 

Over the same period, oil's share of TFED grew from 46.5% to 51.9%, the share for electricity 
in 2006 was 25.2% from 25.1% in 1990, followed by the share for gas, which fell from 13.6% 
to 10.7%. New Zealand’s electricity production continues to rely on hydropower, at 53.9% of 
production in 2006, though its share has declined as marginal growth in electricity demand 
since 1990 has been met primarily by gas and, to some extent, geothermal, coal, and other 
renewable sources including wind power. 

In more recent years, New Zealand's overall energy demand growth slowed considerably. 
Average annual TPED growth fell from 2.8% over 1990 to 1999 to –0.5% over 2000 to 2006, 
and TFED experienced a similar trend. Economic growth nevertheless remained stable during 
this period, at about 3.2%, subsequently improving economic energy intensity. Much of the 
slowing in energy demand can, however, be attributed to a rapid reduction in export-oriented 
methanol production during a period of supply constraint in that industry's domestic natural 
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gas feedstock, as other sectors of the economy have not significantly slowed their growth in 
energy demand.

New Zealand is self-sufficient in energy supply outside of oil, where 87.7% of 2006 primary 
energy demand was met by imports. Estimates put recoverable coal reserves at 0.57 billion 
tons280 and proven gas reserves at 1.2 trillion cubic feet, but proven oil reserves are only 0.06 bil-
lion barrels.281 With growth in transport sector oil demand, import dependence has risen from 
15.4% in 1990 to 27.0% in 2006. The future of New Zealand’s natural gas production is unclear, 
as exploration potential seems good with recent small discoveries, but production from exist-
ing gas fields has been in decline. Renewable energy resources are abundant, with good future 
potential for expanded geothermal and wind power. 

Recent New Zealand energy policy was guided by the 2007 New Zealand Energy Strategy to 
2050 and supported by the 2007 New Zealand Energy Efficiency and Conservation Strategy and 
the 2008 New Zealand Transport Strategy. The Energy Strategy focused on providing “reliable, 
resilient, sustainable and low emission energy services” by focusing on the use of markets 
and regulation to ensure stable energy supply and prices; reduction of greenhouse gas emis-
sions through an emissions trading scheme; energy efficiency and energy conservation; cost-
effective renewable energy development; adoption of environmentally sustainable energy 
technologies; and support of energy consumers through the transition. A new government 
took power in late 2008, making these strategies subject to reconsideration.

Energy Demand Drivers 

New Zealand per capita GDP in 2006 was approxi-
mately $15,400 (constant 2000 dollars), high among 
Asian Development Bank (ADB) members but below 
the Developed Group's average of $36,900. The elec-
trification rate was 100%. Average annual economic 
growth from 1990 to 2006 was a steady 3.0%, though 
GDP growth is projected to slow to an annual rate of 
1.9% over the 2005 to 2030 outlook period. Economy-
wide primary energy intensity is projected to stop its 
recent fall and stabilize over the outlook period, along-
side significant growth in demand for road transport 
and growth in the energy-intensive agriculture (largely 
dairy) export sector. 

Between 1990 and 2006, the New Zealand population 
grew from 3.4 million to 4.1 million, an average annual rate of 1.2%. Population is projected to 
reach 4.9 million in 2030 (Figure 6.38.1).

280 World Energy Council. 2007. 2007 Survey of Energy Resources. London. 
281 Sandrea, Rafael. 2009 .An In-Depth View of Future World Oil and Gas Supply: A Quantitative Model Analysis.  

Oil and Gas Journal. (January). Houston:Pennwell Editors.

Figure 6.38.1:  GDP and Population—New Zealand

GDP = gross domestic product.

Source: Asia Pacific Energy Research Centre (APERC) (2009)..
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Final Energy Demand

Final energy demand is expected to grow at 1.6% per 
year from 2005 to 2030, only a slight change from 
the 2.1% in the previous 15 years (1990–2005). The 
transport sector is projected to account for the larg-
est share of the growth at 49.2%, followed by industry 
and other sectors each at about 22%.

Industry Sector

Energy demand in the industrial sector is projected 
to grow at an average annual rate of 1.1% until 2030, 
compared with 0.8% over the previous 15 years 
(1990–2005). 

Electricity demand is projected to increase from 1.2 
MTOE in 2005 to 1.9 MTOE; this represents the largest growth in industrial energy demand. This 
is followed by oil, increasing from 0.4 MTOE in 2005 to 0.6 MTOE in 2030.

Transport Sector

Over the outlook period, the transport energy demand of New Zealand is projected to grow 
at an annual rate of 2.1%, reflecting continued growth in automobile-dependent suburbs. By 
2030, transport will represent about half of New Zealand’s final energy demand. Virtually all of 
this demand will be for oil products.

Other Sectors

Energy demand in the other sectors is expected to grow at 1.1% per year over the outlook 
period. Electricity is expected to continue to dominate the fuel mix, accounting for 64.8% of 
the other sectors energy demand in 2030.

Primary Energy Demand

New Zealand’s primary energy demand in the 2005–2030 period is projected to grow at an 
annual rate of 2.0%, compared with 1.5% over the previous 15 years.

Analysis of New Zealand’s energy demand differs in one key respect from the conventional 
view, as reflected in, for example, the New Zealand government’s New Zealand’s Energy Outlook 
to 2030.282 The conventional wisdom holds that New Zealand is facing a tight market and per-
haps shortages of gas once the existing reserves, especially in the large Maui field, are depleted. 
Following this line of reasoning, New Zealand will eventually either need to scale back its use of 
gas, especially for electricity generation, or import gas in the form of LNG. 

282 Ministry of Economic Development. 2006b. Chapter 7. 

Figure 6.38.2:  Final Energy Demand—New Zealand

MTOE = million tons of oil equivalent.

Source: APERC analysis (2009).
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Additional gas supplies are likely to be found. As oil prices have risen since 2004, expenditures on 
exploration activity have more than tripled.283 The result has been an increase in New Zealand’s 
remaining gas reserves from 51,913 million cubic meters (m3) in January 2005 to 61,912 million 
m3 in January 2008.284 At the historically high oil prices hypothesized in this report, this increased 
drilling activity is likely to be sustained. As noted above, New Zealand’s geological prospects for 
finding more gas are excellent, and new discoveries are likely to continue. 

The availability of gas is likely to allow New Zealand to continue to generate electricity from 
gas, and to meet any gap between electricity demand growth and new and renewable energy 
generation with gas. It is also likely that New Zealand can continue to produce methanol for 
export from gas. Direct use of coal is little changed, due to the availability of gas. 

The growth in transport demand leads to a significant increase in oil demand. Although New 
Zealand’s oil production is likely to grow in response to higher oil prices and increased explo-
ration activity, demand will grow by an even larger amount, causing oil imports to rise from 
5.8 MTOE in 2005 to 8.8 MTOE in 2030.

Electricity

The availability of gas may make it possible to replace the Huntly coal-fired generation plant 
with a gas-fired plant, although this is not reflected in the projections. While this analysis 
assumes Huntly will continue to operate, it also assumes that new coal-fired generation in 
New Zealand is not likely to be built. Hence, there is no growth in the demand for coal for 
power generation. 

283 Ministry of Economic Development. 2008. table H1. 
284 For January 2008 reserves, see Ministry of Economic Development (2008), tables H3a and H3b. For January 2005 

reserves, see Ministry of Economic Development. 2006a. table H2. 

Figure 6.38.3:  Primary Energy Demand—New Zealand

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).
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Figure 6.38.4:  Incremental Energy Demand Growth—
New Zealand (2005–2030)

MTOE = million tons of oil equivalent, NRE = new and renewable energy.

Source: APERC analysis (2009).

Power and Heat Generation

Oil Refining

Industry

Transport

Others

Non-Energy

-1.0 0.0 1.0 2.0 3.0 4.0 5.0

Coal

Oil 

Gas 

NRE

MTOE



Energy Profiles of Developed Group  303

Electricity production from hydro is likely to remain 
fairly constant, given the lack of suitable sites for new 
projects and the opposition to hydro development at 
the sites that are available. Other forms of renewable 
generation, including wind and geothermal, however, 
are projected to nearly triple between 2005 and 2030, 
reflecting both available resources and existing sup-
portive government policies. However, gas-fired gen-
eration will still need to more than double to fill the 
gap between projected electricity demand growth 
and projected renewable electricity supply growth.

Energy Policy Issues

Transport Sector Energy Use

The transport sector was responsible for 43.8% of New Zealand’s final energy demand in 2006, 
and its share is projected to continue to rise over the outlook period under business as usual 
scenario. Freight accounted for 43% and passengers 57% of transport energy use (New Zealand  
Energy Efficiency and Conservation Strategy 2007). And though exact end uses are not fully 
known, roughly one quarter of this energy use can be directly attributed to commercial trans-
port activities, with the remainder distributed among non-primary activity freight transport by 
businesses and private vehicle use (New Zealand Energy Data File 2009, New Zealand Ministry 
of Economic Development). It is clear, however, that road freight ton-kilometers and private 
automobile road distance traveled per household are both growing rapidly in New Zealand. 
Private automobile ownership is high, above 700 vehicles per 1000 population, and single 
occupancy vehicle use dominates personal transport modal shares (The New Zealand Transport 
Strategy 2008, New Zealand Ministry of Transport). Lacking a domestic automobile manufac-
turing industry, New Zealand road vehicles are all imported, many of them used, large, and 
old; that is, fuel-inefficient. And without plentiful domestic crude reserves to supply a vehicle 
fleet that is almost entirely run on refined oil products, New Zealand is now tasked to manage 
growing transport oil use from all angles, including mode-switching for personal and freight 
transport, vehicle efficiency improvements, fuel-switching, demand mitigation, and strength-
ened logistics, as well as efforts to improve fuel supply security and develop alternatives such 
as biofuels. Broad initial targets for the sector’s energy use have been announced, including a 
plan to halve 2007 per capita domestic transport GHG emissions by 2040, and further concrete 
metrics are scheduled alongside improved monitoring and regulation of the sector.

Energy Intensity 

New Zealand’s energy intensity is relatively high—approximately four times the ADB member 
Asia–Pacific average on a per capita basis and over twice the Developed Group average on 
an economic basis (though falling steadily since 1992 alongside economic growth). The 2007 
New Zealand Energy Efficiency and Conservation Strategy, a follow-up to its 2001 predecessor, 

Figure 6.38.5:  Power Generation Mix—New Zealand

NRE = new and renewable energy.

Source: APERC analysis (2009).
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identified persistent barriers to uptake of energy efficiency, such as lack of information among 
consumers, weak energy price signals, limited access to capital among consumers, and split 
incentives for energy efficiency among decision makers and users. Major new energy efficiency 
(and low GHG-emitting) target areas for future initiatives were distributed across the economy, 
and included homes, businesses, transport, electricity, and government. Examples included 
home insulation retrofit programs for low-income families, reductions in government agency 
energy use per employee, and a 90% renewable electricity generation target by 2025. 
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Gross Domestic Product

Region/Country/Member

GDP  
(billion constant 2000 $)

AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Central and West Asia 122.6 124.2 176.0 192.7 306.1 583.6 2.4 5.7 4.4 4.9
Afghanistan 3.6 2.7 6.8 7.3 14.2 39.4 4.3 7.7 7.0 7.3
Armenia 2.8 1.9 3.4 3.9 6.2 11.9 1.3 6.2 4.4 5.1
Azerbaijan 9.0 5.3 9.9 13.3 29.9 78.8 0.7 11.7 6.7 8.6
Georgia 8.2 3.1 4.4 4.8 7.3 12.4 –4.1 5.3 3.6 4.3
Kazakhstan 26.3 18.3 30.0 33.2 47.2 76.7 0.9 4.7 3.3 3.8
Kyrgyz Republic 2.1 1.4 1.6 1.7 2.5 3.7 –1.5 4.3 2.5 3.2
Pakistan 50.2 74.0 94.4 100.9 149.6 265.4 4.3 4.7 3.9 4.2
Tajikistan 2.6 1.0 1.5 1.6 2.4 3.9 –3.4 4.8 3.2 3.8
Turkmenistan 3.8 2.9 6.1 6.8 14.1 32.7 3.2 8.6 5.8 6.9
Uzbekistan 14.0 13.8 17.9 19.2 32.6 58.7 1.6 6.2 4.0 4.9

East Asia 1,008.9 2,201.6 3,117.4 3,383.6 5,761.3 11,085.8 7.8 6.3 4.5 5.2
Hong Kong, China 108.7 169.1 207.2 221.1 318.4 518.2 4.4 4.4 3.3 3.7
Republic of Korea 283.6 511.7 639.4 671.3 913.2 1,443.6 5.6 3.6 3.1 3.3
Mongolia 1.1 1.1 1.5 1.6 2.5 3.9 2.1 5.1 3.0 3.9
People’s Republic of China 444.6 1,198.5 1,893.4 2,095.9 3,981.1 8,273.6 10.1 7.7 5.0 6.1
Taipei,China 171.0 321.3 376.0 393.6 546.1 846.5 5.4 3.8 3.0 3.3

The Pacific 3.0 6.3 7.3 7.5 9.9 14.9 6.1 3.1 2.8 2.9
Fiji Islands – 1.7 1.9 2.0 2.0 2.5 – 0.5 1.5 1.1
Papua New Guinea 2.1 3.4 3.7 3.8 5.6 8.7 3.7 4.2 3.1 3.5
Timor-Leste – – 0.3 0.3 0.6 1.1 – 5.6 4.6 5.0
Other Pacific Islands 0.8 1.2 1.3 1.4 1.7 2.5 3.1 2.8 2.5 2.6

South Asia 313.4 530.2 733.2 798.4 1,361.9 2,926.2 5.8 6.4 5.2 5.7
Bangladesh 29.5 47.1 61.4 65.4 103.3 198.1 5.0 5.4 4.4 4.8
Bhutan 0.3 0.4 0.6 0.7 1.3 3.0 5.9 7.5 5.5 6.3
India 270.5 460.2 644.1 703.3 1,212.7 2,642.1 6.0 6.5 5.3 5.8
Maldives – 0.6 0.8 1.0 1.5 3.4 – 6.7 5.5 5.9
Nepal 3.4 5.5 6.5 6.7 9.3 15.8 4.5 3.6 3.6 3.6
Sri Lanka 9.8 16.3 19.8 21.3 33.7 63.9 4.8 5.4 4.4 4.8

Southeast Asia 359.3 596.5 756.8 803.2 1,179.5 2,288.6 5.1 4.5 4.5 4.5
Brunei Darussalam 4.8 6.0 6.6 7.0 7.7 9.9 2.2 1.4 1.7 1.6
Cambodia – 3.7 5.7 6.3 11.4 29.7 – 7.2 6.6 6.8
Indonesia 109.2 165.0 207.9 219.3 320.0 590.2 4.4 4.4 4.2 4.3
Lao People’s Democratic  
 Republic

0.9 1.7 2.4 2.5 4.5 9.8 6.3 6.7 5.3 5.9

Malaysia 45.5 90.3 111.8 118.4 168.2 314.8 6.2 4.2 4.3 4.2
Myanmar 3.7 7.3 13.3 15.0 33.0 104.8 9.0 9.5 8.0 8.6
Philippines 56.2 75.9 94.4 99.6 144.2 268.6 3.5 4.3 4.2 4.3
Singapore 44.7 92.7 112.7 121.6 168.6 283.4 6.4 4.1 3.5 3.8
Thailand 79.4 122.7 157.1 165.0 240.0 476.7 4.7 4.3 4.7 4.5
Viet Nam 15.0 31.2 44.8 48.4 81.8 200.7 7.6 6.2 6.2 6.2

Total DMCs 1,807.2 3,458.9 4,790.7 5,185.4 8,618.6 16,899.0 6.7 6.0 4.6 5.2
Developed Group 4,443.1 5,119.7 5,510.5 5,632.9 6,264.1 7,620.7 1.4 1.3 1.3 1.3

Australia 281.0 399.6 469.8 481.6 575.0 810.9 3.5 2.0 2.3 2.2
Japan 4,122.3 4,667.4 4,978.2 5,087.8 5,615.5 6,710.4 1.3 1.2 1.2 1.2
New Zealand 39.8 52.7 62.4 63.6 73.6 99.4 3.0 1.7 2.0 1.9

TOTAL 6,250.4 8,578.6 10,301.2 10,818.4 14,882.7 24,519.7 3.4 3.7 3.4 3.5

– = not available, AAGR = average annual growth rate, DMC = developing member country, GDP = gross domestic product.

Note :  
1.  The following data are not included due to limited data availability: Cambodia’s 1990 GDP, Fiji Islands’ 1990 GDP, Maldives’ 1990 GDP, and Timor-Leste’s 1990 and 2000 

GDP. 
2. Totals may not add up because of rounding.

Source: Asian Development Bank (ADB), Asia Pacific Energy Research Centre (APERC), and World Bank (WB).
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Population

Region/Country/Member

Population  
(million persons)

AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Central and West Asia 192.3 236.3 257.4 262.0 308.4 384.2 2.0 1.8 1.5 1.6
Afghanistan 12.7 20.7 25.1 26.0 35.6 53.3 4.7 3.6 2.7 3.1
Armenia 3.5 3.1 3.0 3.0 3.0 2.8 –1.1 –0.1 –0.3 –0.2
Azerbaijan 7.2 8.1 8.4 8.4 9.0 9.6 1.0 0.8 0.4 0.6
Georgia 5.5 4.7 4.5 4.4 4.2 3.8 –1.3 –0.7 –0.6 –0.6
Kazakhstan 16.5 15.0 15.2 15.3 16.3 17.1 –0.6 0.7 0.3 0.5
Kyrgyz Republic 4.4 4.9 5.2 5.3 5.8 6.3 1.1 1.1 0.6 0.8
Pakistan 113.0 144.4 158.1 161.0 190.7 240.3 2.3 1.9 1.6 1.7
Tajikistan 5.3 6.2 6.6 6.6 7.7 9.4 1.4 1.6 1.4 1.5
Turkmenistan 3.7 4.5 4.8 4.9 5.5 6.3 1.9 1.3 0.9 1.0
Uzbekistan 20.5 24.7 26.6 27.0 30.6 35.2 1.7 1.4 0.9 1.1

East Asia 1,220.1 1,348.0 1,393.1 1,401.0 1,471.5 1,541.3 0.9 0.5 0.3 0.4
Hong Kong, China 5.7 6.7 7.1 7.1 7.7 8.5 1.4 0.9 0.6 0.8
Republic of Korea 42.9 46.8 47.9 48.0 49.1 48.4 0.7 0.3 –0.1 0.0
Mongolia 2.2 2.5 2.6 2.6 2.9 3.2 1.0 1.0 0.8 0.9
People’s Republic of China 1,149.1 1,270.0 1,313.0 1,320.6 1,388.6 1,458.4 0.9 0.6 0.3 0.4
Taipei,China 20.2 22.1 22.7 22.7 23.2 22.7 0.8 0.2 –0.1 0.0

The Pacific 6.4 8.0 9.1 9.3 11.0 14.0 2.3 2.0 1.6 1.8
Fiji Islands 0.7 0.8 0.8 0.8 0.9 0.9 0.9 0.5 0.3 0.4
Papua New Guinea 4.1 5.4 6.1 6.2 7.3 9.2 2.6 1.9 1.5 1.7
Timor-Leste 0.7 0.8 1.1 1.1 1.5 2.3 2.5 3.5 2.8 3.1
Other Pacific Islands 0.8 1.0 1.1 1.1 1.3 1.6 1.9 1.7 1.4 1.6

South Asia 1,010.2 1,229.6 1,334.8 1,354.6 1,536.5 1,787.0 1.9 1.4 1.0 1.2
Bangladesh 113.0 139.4 153.3 155.8 180.1 217.9 2.1 1.6 1.3 1.4
Bhutan 0.5 0.6 0.6 0.6 0.7 0.9 1.0 1.5 1.0 1.2
India 860.2 1,046.2 1,134.4 1,151.0 1,302.5 1,505.7 1.9 1.4 1.0 1.1
Maldives 0.2 0.3 0.3 0.3 0.4 0.4 2.1 1.8 1.4 1.6
Nepal 19.1 24.4 27.1 27.6 32.8 41.7 2.4 1.9 1.6 1.7
Sri Lanka 17.1 18.7 19.1 19.2 20.0 20.2 0.7 0.4 0.1 0.2

Southeast Asia 430.1 519.2 556.6 563.6 626.5 708.3 1.7 1.2 0.8 1.0
Brunei Darussalam 0.3 0.3 0.4 0.4 0.5 0.6 2.5 1.9 1.4 1.6
Cambodia – 12.8 14.0 14.2 16.6 20.8 – 1.8 1.5 1.6
Indonesia 182.8 211.7 226.1 228.7 251.6 279.7 1.4 1.1 0.7 0.9
Lao People’s Democratic  
 Republic

4.1 5.2 5.7 5.8 6.7 8.1 2.2 1.7 1.3 1.5

Malaysia 18.1 23.3 25.7 26.1 30.0 35.3 2.4 1.6 1.1 1.3
Myanmar 40.1 45.9 48.0 48.4 52.0 56.7 1.2 0.8 0.6 0.7
Philippines 61.2 76.2 84.6 86.2 101.1 122.4 2.2 1.8 1.3 1.5
Singapore 3.0 4.0 4.3 4.4 4.8 5.2 2.4 1.1 0.5 0.7
Thailand 54.3 60.7 63.0 63.4 66.8 69.2 1.0 0.6 0.2 0.4
Viet Nam 66.2 79.1 85.0 86.2 96.5 110.4 1.7 1.3 0.9 1.1

Total DMCs 2,859.2 3,341.2 3,551.0 3,590.5 3,954.0 4,434.7 1.5 1.1 0.8 0.9
Developed Group 143.8 150.0 152.3 152.5 153.5 148.4 0.4 0.1 –0.2 –0.1

Australia 16.9 19.1 20.3 20.5 22.4 25.3 1.2 1.0 0.8 0.9
Japan 123.5 127.0 127.9 127.9 126.6 118.3 0.2 –0.1 –0.5 –0.3
New Zealand 3.4 3.9 4.1 4.1 4.5 4.9 1.2 0.8 0.6 0.7

TOTAL 3,003.0 3,491.2 3,703.3 3,743.0 4,107.4 4,583.1 1.4 1.0 0.7 0.9

– = not available, AAGR = average annual growth rate, DMC = developing member country.

Note: Totals may not add up because of rounding.

Source: United Nations.
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Asia and the Pacific Total

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2,402.0   3,143.2   4,025.3   4,240.2   5,247.1   7,215.2  100.0 100.0 100.0 100.0 100.0 100.0 3.5 2.7 2.1 2.4
Coal  855.0  1,069.0  1,648.4  1,800.3  2,211.4  2,761.4 35.6 34.0 41.0 42.5 42.1 38.3 4.5 3.0 1.5 2.1
Oil  723.6  1,008.2  1,143.0  1,161.4  1,405.9  1,950.3 30.1 32.1 28.4 27.4 26.8 27.0 3.1 2.1 2.2 2.2
Natural Gas  217.6  328.8  426.2  454.4  615.3  1,044.3 9.1 10.5 10.6 10.7 11.7 14.5 4.6 3.7 3.6 3.6
Hydro  38.1  48.3  67.0  72.9  107.1  141.4 1.6 1.5 1.7 1.7 2.0 2.0 3.8 4.8 1.9 3.0
Nuclear  76.7  132.2  147.8  148.7  252.6  508.8 3.2 4.2 3.7 3.5 4.8 7.1 4.5 5.5 4.8 5.1
Othersa  491.1  556.7  593.0  602.6  654.8  808.9 20.4 17.7 14.7 14.2 12.5 11.2 1.3 1.0 1.4 1.3

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 1,788.0  2,194.8  2,700.0  2,813.7  3,416.3  4,634.5  100.0 100.0 100.0 100.0 100.0 100.0 2.8 2.4 2.1 2.2

Industry  565.5  683.5 915.3  978.7 1,201.6 1,525.9 31.6 31.1 33.9 34.8 35.2 32.9 3.3 2.8 1.6 2.1
Transport  252.5  379.1  448.1  459.5  604.0  913.8 14.1 17.3 16.6 16.3 17.7 19.7 3.9 3.0 2.8 2.9
Others  845.7  947.0 1,084.6 1,107.2 1,316.2 1,809.3 47.3 43.1 40.2 39.4 38.5 39.0 1.7 2.0 2.1 2.1
Non–energy  124.2  185.2  252.0  268.3  294.5  385.7 6.9 8.4 9.3 9.5 8.6 8.3 4.8 1.6 1.8 1.7

By Fuel
Total 1,788.0  2,194.8  2,700.0  2,813.7  3,416.3  4,634.5  100.0 100.0 100.0 100.0 100.0 100.0 2.8 2.4 2.1 2.2

Coal  438.5  360.5  500.7  530.7  594.4  611.0 24.5 16.4 18.5 18.9 17.4 13.2 0.9 1.7 0.2 0.8
Oil  557.0  823.0  959.0  980.0 1,227.1 1,733.0 31.2 37.5 35.5 34.8 35.9 37.4 3.7 2.5 2.3 2.4
Natural Gas  108.7  148.7  200.6  214.0  297.9  504.4 6.1 6.8 7.4 7.6 8.7 10.9 4.2 4.0 3.6 3.8
Electricity  187.6  304.9  428.0  464.4  637.1  996.8 10.5 13.9 15.9 16.5 18.6 21.5 5.7 4.1 3.0 3.4
Heat  32.0  39.1  60.7  65.8  87.1  128.8 1.8 1.8 2.2 2.3 2.5 2.8 4.4 3.7 2.6 3.1
Others  464.2  518.6  551.1  558.8  572.8  660.5 26.0 23.6 20.4 19.9 16.8 14.3 1.2 0.4 1.0 0.7

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2,607.6  4,358.5  6,067.8  6,548.8  8,989.7  14,016.3  100.0 100.0 100.0 100.0 100.0 100.0 5.8 4.0 3.0 3.4
Coal 1,042.7 2,192.3 3,426.1 3,807.1 5,123.2 7,291.8 40.0 50.3 56.5 58.1 57.0 52.0 8.3 4.1 2.4 3.1
Oil  472.5  404.8  388.8  373.3  263.7  284.1 18.1 9.3 6.4 5.7 2.9 2.0 –1.3 –3.8 0.5 –1.2
Natural Gas  332.8  645.0  838.7  873.7 1,170.7 2,242.4 12.8 14.8 13.8 13.3 13.0 16.0 6.4 3.4 4.4 4.0
Hydro  443.1  561.3  778.7  847.9 1,246.9 1,661.6 17.0 12.9 12.8 12.9 13.9 11.9 3.8 4.8 1.9 3.1
Nuclear  294.5  507.2  567.1  570.4  972.2 1,961.4 11.3 11.6 9.3 8.7 10.8 14.0 4.5 5.5 4.8 5.1
Othersb  22.1  47.9  68.4  76.4  212.9  574.9 0.8 1.1 1.1 1.2 2.4 4.1 7.8 12.0 6.8 8.9

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 505.8   849.5  1,261.0  1,289.3  1,721.4  2,426.6  100.0 100.0 100.0 100.0 100.0 100.0 6.3 3.2 2.3 2.7
Coal  312.7  612.8  991.5 1,022.3 1,406.8 1,904.5 61.8 72.1 78.6 79.3 81.7 78.5 8.0 3.6 2.0 2.6
Oil  115.0  99.2  91.6  82.3  64.5  67.3 22.7 11.7 7.3 6.4 3.7 2.8 –1.5 –3.4 0.3 –1.2
Natural Gas  78.1  137.5  177.9  184.7  250.0  454.8 15.4 16.2 14.1 14.3 14.5 18.7 5.6 3.5 4.1 3.8

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 31.4  32.8  31.7  33.7  32.8  34.8  0.1 0.3 0.4 0.4
Coal 28.7 30.8 29.7 32.0 31.3 32.9 0.2 0.5 0.3 0.4
Oil 35.3 35.1 36.5 39.0 35.1 36.3 0.2 –0.4 0.2 0.0
Natural Gas 36.6 40.4 40.5 40.7 40.3 42.4 0.7 –0.1 0.3 0.2

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5,526.4  7,417.0   10,064.8   10,749.1   13,310.9   17,763.3  4.1 2.8 1.9 2.3

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 6,250.4  8,578.6  10,301.2  10,818.4  14,882.7  24,519.7 3.4 3.7 3.4 3.5
Population (million persons)  3,003.0  3,491.2  3,703.3  3,743.0  4,107.4  4,583.1  1.4 1.0 0.7 0.9
GDP per capita (thousands of constant 2000 $/person) 2.1 2.5 2.8 2.9 3.6 5.3 2.0 2.7 2.6 2.7
Primary energy demand per capita (TOE/person) 0.80 0.90 1.09 1.13 1.28 1.57 2.1 1.6 1.4 1.5
Primary energy demand per GDP (TOE/constant 2000 $)  384  366  391  392  353  294 0.1 –1.0 –1.2 –1.1
CO2 emissions per unit of GDP (t–CO2/million constant 2000 $)  884  865  977  994  894  724 0.7 –0.9 –1.4 –1.2
CO2 emissions per unit of primary energy demand (t–CO2/TOE) 2.30 2.36 2.50 2.54 2.54 2.46 0.6 0.1 –0.2 –0.1

AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic, Mt–CO2 = million tons of carbon dioxide, MTOE = million 
tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

 Note:  
1. Totals may not add up because of rounding. 
2. The following data is not included due to limited data availability: Fiji Islands’ 1990 GDP, Timor-Leste’s 1990 and 2000 GDP, and Maldive’s 1990 GDP.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP outlook is used for 2015 and 2030.

Source: ADB, APERC, International Energy Agency (IEA), Lao PDR Ministry of Mines and Energy, United Nations Statistics Division (UNSD), and WB.
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Developing Member Countries

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,856.7  2,487.9  3,358.9  3,572.6  4,522.6  6,455.0  100.0 100.0 100.0 100.0 100.0 100.0 4.0 3.0 2.4 2.6
Coal  741.7  921.8 1,482.2 1,632.0 2,040.2 2,587.8 39.9 37.1 44.1 45.7 45.1 40.1 4.7 3.2 1.6 2.3
Oil  432.5  703.6  847.7  875.1 1,123.0 1,684.4 23.3 28.3 25.2 24.5 24.8 26.1 4.6 2.9 2.7 2.8
Natural Gas  154.7  238.8  329.4  350.2  490.3  892.5 8.3 9.6 9.8 9.8 10.8 13.8 5.2 4.1 4.1 4.1
Hydro  27.2  37.2  57.0  62.2  96.1  130.4 1.5 1.5 1.7 1.7 2.1 2.0 5.1 5.4 2.1 3.4
Nuclear  24.0  48.2  68.4  69.6  142.8  382.6 1.3 1.9 2.0 1.9 3.2 5.9 7.2 7.6 6.8 7.1
Othersa  476.5  538.2  574.2  583.4  630.1  777.3 25.7 21.6 17.1 16.3 13.9 12.0 1.3 0.9 1.4 1.2

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 1,415.2  1,758.5  2,255.4  2,371.1  2,959.8  4,162.5  100.0 100.0 100.0 100.0 100.0 100.0 3.2 2.8 2.3 2.5

Industry  438.5  553.4  785.7  847.2 1,068.7 1,384.2 31.0 31.5 34.8 35.7 36.1 33.3 4.0 3.1 1.7 2.3
Transport  150.2  251.6  319.9  333.1  481.0  792.1 10.6 14.3 14.2 14.0 16.3 19.0 5.2 4.2 3.4 3.7
Other Sectors  740.2  812.6  940.6  965.7 1,159.4 1,641.4 52.3 46.2 41.7 40.7 39.2 39.4 1.6 2.1 2.3 2.3
Non–energy  86.2  140.8  209.3  225.0  250.7  344.8 6.1 8.0 9.3 9.5 8.5 8.3 6.1 1.8 2.1 2.0

By Fuel
Total 1,415.2   1,758.5   2,255.4   2,371.1   2,959.8   4,162.5  100.0 100.0 100.0 100.0 100.0 100.0 3.2 2.8 2.3 2.5

Coal  400.2  329.0  467.0  495.6  559.2  577.5 28.3 18.7 20.7 20.9 18.9 13.9 1.0 1.8 0.2 0.9
Oil  333.9  564.3  705.7  733.0  984.9  1,504.1 23.6 32.1 31.3 30.9 33.3 36.1 5.1 3.4 2.9 3.1
Natural Gas  83.4  111.1  157.1  168.1  247.2  443.5 5.9 6.3 7.0 7.1 8.4 10.7 4.3 4.6 4.0 4.2
Electricity  109.6  206.0  323.0  358.7  519.1  861.9 7.7 11.7 14.3 15.1 17.5 20.7 7.5 4.9 3.4 4.0
Heat  31.8  38.5  60.1  65.2  86.5  128.2 2.2 2.2 2.7 2.8 2.9 3.1 4.3 3.7 2.7 3.1
Others  456.2  509.6  542.5  550.4  562.9  647.3 32.2 29.0 24.1 23.2 19.0 15.6 1.2 0.4 0.9 0.7

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,585.5   3,063.2   4,691.2   5,163.4   7,457.0  12,261.4  100.0 100.0 100.0 100.0 100.0 100.0 7.5 4.7 3.4 3.9
Coal  806.4 1,797.8 2,923.8 3,303.8 4,610.9  6,713.5 50.9 58.7 62.3 64.0 61.8 54.8 9.0 4.7 2.5 3.4
Oil  220.4  265.0  249.7  250.1  153.2  196.1 13.9 8.7 5.3 4.8 2.1 1.6 0.8 –4.8 1.7 –1.0
Natural Gas  143.6  358.0  555.5  578.9  855.8  1,837.5 9.1 11.7 11.8 11.2 11.5 15.0 9.4 4.4 5.2 4.9
Hydro  316.3  432.9  663.4  722.9 1,119.5  1,533.1 20.0 14.1 14.1 14.0 15.0 12.5 5.1 5.4 2.1 3.4
Nuclear  92.2  185.1  262.4  267.0  550.6  1,477.1 5.8 6.0 5.6 5.2 7.4 12.0 7.2 7.7 6.8 7.2
Othersb  6.6  24.5  36.4  40.6  166.9  504.1 0.4 0.8 0.8 0.8 2.2 4.1 12.1 16.5 7.6 11.1

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 361.7   677.3   1,064.6   1,093.0   1,515.5   2,211.1  100.0 100.0 100.0 100.0 100.0 100.0 7.5 3.6 2.6 3.0
Coal  258.2  521.8  877.0  907.3 1,288.2 1,782.4 71.4 77.0 82.4 83.0 85.0 80.6 8.5 3.9 2.2 2.9
Oil  63.5  71.2  63.9  58.9  39.0  47.3 17.6 10.5 6.0 5.4 2.6 2.1 0.0 –4.8 1.3 –1.2
Natural Gas  40.0  84.3  123.7  126.8  188.2  381.4 11.1 12.4 11.6 11.6 12.4 17.2 7.8 4.3 4.8 4.6

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 27.8  30.7  30.1  32.5  31.9  34.0  0.5 0.6 0.4 0.5
Coal 26.9 29.6 28.7 31.3 30.8 32.4 0.4 0.7 0.3 0.5
Oil 29.9 32.0 33.6 36.5 33.7 35.6 0.8 0.0 0.4 0.2
Natural Gas 30.9 36.5 38.6 39.3 39.1 41.4 1.5 0.1 0.4 0.3

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4,161.0  5,845.2  8,402.1  9,093.8  11,637.4  16,059.8  4.8 3.3 2.2 2.6

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 1,807.2  3,458.9  4,790.7  5,185.4  8,618.6  16,899.0 6.7 6.0 4.6 5.2
Population (million persons)  2,859.2  3,341.2  3,551.0  3,590.5  3,954.0  4,434.7  1.5 1.1 0.8 0.9
GDP per capita (thousands of constant 2000 $/person) 0.6 1.0 1.3 1.4 2.2 3.8 5.2 4.9 3.8 4.2
Primary energy demand per capita (TOE/person) 0.65 0.74 0.95 1.00 1.14 1.46 2.5 1.9 1.6 1.7
Primary energy demand per GDP (TOE/constant 2000 $)  1,027  719  701  689  525  382 –2.5 –2.9 –2.1 –2.4
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  2,302  1,690  1,754  1,754  1,350  950 –1.8 –2.6 –2.3 –2.4
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.24 2.35 2.50 2.55 2.57 2.49 0.7 0.3 –0.2 0.0

0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic, Mt–CO2 = million tons of carbon 
dioxide, MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. The following data are not included due to limited data availability: Cambodia’s 1990 GDP and population, Fiji Islands’ 1990 GDP, Maldives’ 1990 GDP, and Timor-Leste’s 1990 and 2000 GDP. 

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c GDP assumptions of ADB and APERC are used for 2015 and 2030.

Source: ADB, APERC, IEA, Lao PDR Ministry of Mines and Energy, UNSD, and WB.
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Central and West Asia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 243.7  193.5  222.9  233.6  297.1  416.9  100.0 100.0 100.0 100.0 100.0 100.0 –0.6 2.9 2.3 2.5
Coal  49.9  27.1  33.8  36.2  46.5  63.6 20.5 14.0 15.2 15.5 15.6 15.3 –2.6 3.2 2.1 2.6
Oil  76.5  47.9  45.9  49.3  63.0  90.6 31.4 24.7 20.6 21.1 21.2 21.7 –3.4 3.2 2.5 2.8
Natural Gas  91.0  86.4  106.3  110.6  144.3  206.5 37.3 44.6 47.7 47.3 48.6 49.5 1.0 3.1 2.4 2.7
Hydro  5.9  5.8  7.5  7.5  9.3  15.4 2.4 3.0 3.4 3.2 3.1 3.7 1.6 2.2 3.4 2.9
Nuclear  0.1  1.0  1.4  1.3  2.0  4.5 0.0 0.5 0.6 0.5 0.7 1.1 21.2 4.1 5.4 4.9
Othersa  20.3  25.3  28.1  28.7  32.0  36.3 8.3 13.1 12.6 12.3 10.8 8.7 2.2 1.3 0.8 1.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 188.9   142.8   167.4   171.0   214.7   299.7  100.0 100.0 100.0 100.0 100.0 100.0 –0.8 2.5 2.2 2.4

Industry  53.0  36.3  45.3  45.8  60.0  94.8 28.1 25.4 27.1 26.8 27.9 31.6 –1.0 2.8 3.1 3.0
Transport  20.8  19.6  22.6  23.2  33.6  52.4 11.0 13.7 13.5 13.6 15.6 17.5 0.6 4.0 3.0 3.4
Other Sectors  107.8  80.2  91.5  94.8  111.6  138.5 57.1 56.1 54.7 55.4 52.0 46.2 –1.1 2.0 1.5 1.7
Non–energy  7.2  6.8  8.0  7.2  9.6  14.1 3.8 4.7 4.8 4.2 4.5 4.7 0.6 1.9 2.6 2.3

By Fuel
Total 188.9  142.8  167.4  171.0  214.7  299.7  100.0 100.0 100.0 100.0 100.0 100.0 –0.8 2.5 2.2 2.4

Coal  22.4  9.2  12.0  10.2  13.2  18.2 11.9 6.5 7.2 6.0 6.1 6.1 –4.1 1.0 2.2 1.7
Oil  52.5  31.2  34.1  34.4  46.6  70.5 27.8 21.8 20.3 20.1 21.7 23.5 –2.8 3.2 2.8 3.0
Natural Gas  55.9  53.4  63.7  66.8  86.1  122.2 29.6 37.4 38.1 39.1 40.1 40.8 0.9 3.1 2.4 2.6
Electricity  21.1  15.2  18.4  19.5  26.1  41.9 11.2 10.7 11.0 11.4 12.2 14.0 –0.9 3.6 3.2 3.4
Heat  17.7  9.1  11.6  11.8  11.6  11.9 9.3 6.4 6.9 6.9 5.4 4.0 –2.8 0.0 0.2 0.1
Others  19.2  24.6  27.7  28.2  31.1  35.1 10.2 17.2 16.5 16.5 14.5 11.7 2.5 1.2 0.8 1.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 278.3   238.9   291.5   304.8   410.7   653.6  100.0 100.0 100.0 100.0 100.0 100.0 0.3 3.5 3.1 3.3
Coal  68.6  38.8  50.8  53.5  76.2  114.3 24.7 16.3 17.4 17.6 18.5 17.5 –2.0 4.1 2.7 3.3
Oil  52.7  48.3  36.8  45.9  53.9  72.3 18.9 20.2 12.6 15.1 13.1 11.1 –2.4 3.9 2.0 2.7
Natural Gas  87.9  80.6  111.3  112.7  164.5  270.4 31.6 33.8 38.2 37.0 40.1 41.4 1.6 4.0 3.4 3.6
Hydro  68.7  67.2  87.4  87.7  108.3  179.3 24.7 28.1 30.0 28.8 26.4 27.4 1.6 2.2 3.4 2.9
Nuclear  0.3  4.0  5.2  4.9  7.7  17.1 0.1 1.7 1.8 1.6 1.9 2.6 21.1 4.1 5.4 4.9
Othersb  –  –  –  –  0.2  0.2 – – – – 0.0 0.0 – – 0.0 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 68.6   51.6   58.5   65.1   84.3   119.0  100.0 100.0 100.0 100.0 100.0 100.0 –1.1 3.7 2.3 2.9
Coal  26.8  15.7  19.1  23.2  29.5  40.3 39.0 30.4 32.7 35.6 35.0 33.9 –2.2 4.4 2.1 3.0
Oil  16.5  12.5  7.9  9.8  11.8  14.7 24.0 24.2 13.5 15.1 14.0 12.4 –4.8 4.1 1.5 2.5
Natural Gas  25.3  23.4  31.5  32.1  43.0  64.0 36.9 45.4 53.8 49.3 51.0 53.8 1.5 3.2 2.7 2.9

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 26.2  28.0  29.3  28.0  30.1  33.0  0.7 0.3 0.6 0.5
Coal 22.1 21.3 22.8 19.8 22.2 24.4 0.2 –0.3 0.6 0.3
Oil 27.5 33.3 40.1 40.2 39.3 42.2 2.6 –0.2 0.5 0.2
Natural Gas 29.9 29.6 30.4 30.2 32.9 36.4 0.1 0.8 0.7 0.7

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 581.3   397.4   454.7   479.1   625.0   890.7  –1.6 3.2 2.4 2.7

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 122.6  124.2  176.0  192.7  306.1  583.6 2.4 5.7 4.4 4.9
Population (million persons)  192.3  236.3  257.4  262.0  308.4  384.2  2.0 1.8 1.5 1.6
GDP per capita (thousands of constant 2000 $/person) 0.6 0.5 0.7 0.7 1.0 1.5 0.5 3.8 2.9 3.2
Primary energy demand per capita (TOE/person) 1.27 0.82 0.87 0.89 0.96 1.09 –2.5 1.1 0.8 0.9
Primary energy demand per GDP (TOE/constant 2000 $)  1,988  1,558  1,267  1,212  971  714 –3.0 –2.6 –2.0 –2.3
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  4,740  3,199  2,584  2,486  2,042  1,526 –4.0 –2.3 –1.9 –2.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.38 2.05 2.04 2.05 2.10 2.14 –1.0 0.3 0.1 0.2

– = not available or not applicable, 0.0 = less than 0.1,  AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, UNSD, and WB.
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Afghanistan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.2   0.7   0.7   0.7   2.5   6.5  100.0 100.0 100.0 100.0 100.0 100.0 –3.9 14.1 6.5 9.5
Coal  0.1  0.0  0.0  0.0  0.7  2.6 8.1 0.1 3.4 3.4 26.7 40.2 –9.3 40.1 9.5 20.8
Oil  0.7  0.2  0.2  0.2  0.8  1.8 54.7 28.3 29.9 29.9 33.2 28.2 –7.7 15.3 5.3 9.2
Natural Gas  0.2  0.1  0.0  0.0  0.2  0.6 17.3 17.5 0.4 0.4 6.3 9.4 –25.9 52.1 9.4 24.8
Hydro  0.1  0.0  0.1  0.1  0.0  0.2 5.4 4.0 7.6 7.6 1.6 3.0 –1.7 –2.3 11.1 5.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.2  0.3  0.4  0.4  0.8  1.2 14.5 50.1 58.7 58.7 32.2 19.1 5.5 7.5 2.9 4.7

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.6   0.5   0.5   0.5   1.4   3.5  100.0 100.0 100.0 100.0 100.0 100.0 –0.6 10.1 6.3 7.8

Industry  –  0.0  0.0  0.0  0.1  0.5 – 4.2 4.6 4.6 9.5 15.0 – 18.4 9.6 13.1
Transport  0.4  0.1  0.1  0.1  0.4  1.4 68.6 22.6 15.9 15.9 31.8 39.6 –9.8 18.0 7.9 11.8
Other Sectors  0.2  0.4  0.4  0.4  0.8  1.6 31.4 73.2 79.5 79.5 58.7 45.4 5.7 6.8 4.5 5.4
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total 0.6   0.5   0.5   0.5   1.4   3.5  100.0 100.0 100.0 100.0 100.0 100.0 –0.6 10.1 6.3 7.8

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.4  0.1  0.1  0.1  0.5  1.5 68.6 23.2 16.8 16.8 33.3 41.8 –9.5 17.9 7.9 11.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.1  0.1  0.4  1.2 5.9 7.3 11.3 11.3 27.9 34.9 3.8 20.5 7.9 12.8
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.2  0.3  0.4  0.4  0.5  0.8 25.5 69.5 71.8 71.8 38.8 23.2 6.5 3.5 2.7 3.1

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.1   0.5   1.0   1.0   4.9   16.5  100.0 100.0 100.0 100.0 100.0 100.0 –1.1 17.6 8.4 12.0
Coal  0.2  0.0  0.1  0.1  2.7  10.6 18.9 0.4 7.0 7.0 55.2 64.7 –7.4 44.6 9.6 22.5
Oil  0.2  0.2  0.3  0.3  1.1  1.0 13.3 34.0 31.0 31.0 22.0 6.3 4.7 13.7 –0.2 5.1
Natural Gas  –  –  –  –  0.6  2.5 – – – – 13.2 15.1 – – 9.4 –
Hydro  0.8  0.3  0.6  0.6  0.5  2.3 67.7 65.6 62.0 62.0 9.7 14.0 –1.7 –2.3 11.1 5.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.1   0.1   0.1   0.1   1.2   3.6  100.0 100.0 100.0 100.0 100.0 100.0 0.0 25.3 7.6 14.3
Coal  0.1  0.0  0.0  0.0  0.7  2.6 58.7 1.2 18.4 18.4 56.1 73.0 –7.4 40.1 9.5 20.8
Oil  0.1  0.1  0.1  0.1  0.4  0.4 41.3 98.8 81.6 81.6 30.7 9.9 4.7 13.7 –0.2 5.1
Natural Gas  –  –  –  –  0.2  0.6 – – – – 13.2 17.0 – – 9.4 –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 25.0  25.0  25.0  25.0  31.6  34.0  0.0 2.4 0.5 1.2
Coal 25.0 25.0 25.0 25.0 34.4 35.0 0.0 3.2 0.1 1.4
Oil 25.0 25.0 25.0 25.0 25.0 25.0 0.0 0.0 0.0 0.0
Natural Gas – – – – 35.0 35.0 – – 0.0 –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2.9   0.9   1.0   0.7   5.7   17.6  –6.9 18.9 7.8 12.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 3.6  2.7  6.8  7.3  14.2  39.4 4.3 7.7 7.0 7.3
Population (million persons)  12.7  20.7  25.1  26.0  35.6  53.3  4.7 3.6 2.7 3.1
GDP per capita (thousands of constant 2000 $/person) 0.3 0.1 0.3 0.3 0.4 0.7 –0.4 4.0 4.2 4.1
Primary energy demand per capita (TOE/person) 0.10 0.03 0.03 0.03 0.07 0.12 –8.2 10.2 3.7 6.2
Primary energy demand per GDP (TOE/constant 2000 $)  339  252  99  92  177  165 –7.9 6.0 –0.5 2.1
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  814  324  147  93  398  445 –10.8 10.4 0.8 4.5
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.40 1.29 1.49 1.01 2.25 2.70 –3.1 4.2 1.2 2.4

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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Armenia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 7.9   2.1   2.6   2.6   3.6   6.2  100.0 100.0 100.0 100.0 100.0 100.0 –7.3 3.6 3.6 3.6
Coal  0.2  –  –  –  –  – 3.1 – – – – – – – – –
Oil  3.8  0.4  0.4  0.4  0.5  0.6 48.6 17.1 16.4 15.2 13.0 10.3 –13.7 1.2 2.0 1.7
Natural Gas  3.6  1.1  1.3  1.4  2.2  4.3 45.5 54.2 52.5 53.1 61.4 70.2 –6.4 5.2 4.5 4.8
Hydro  0.1  0.1  0.2  0.2  0.2  0.2 1.7 5.2 6.0 6.1 4.8 3.7 0.8 1.4 1.8 1.6
Nuclear  –  0.5  0.7  0.7  0.8  1.0 – 25.3 27.8 26.6 20.7 15.8 – 0.6 1.8 1.3
Othersa 0.1 0.0 –0.1 0.0 0.0 0.0 1.1 –1.9 –2.6 –1.0 0.0 0.0 – – 0.0 –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 6.7   1.2   1.8   1.8   2.8   5.1  100.0 100.0 100.0 100.0 100.0 100.0 –8.5 5.0 4.0 4.4

Industry  1.8  0.4  0.7  0.7  1.2  2.3 27.4 34.4 39.0 39.8 42.7 45.7 –6.3 5.9 4.5 5.1
Transport  1.2  0.3  0.2  0.2  0.4  0.7 18.7 23.3 14.2 12.8 15.1 12.8 –10.2 5.6 2.9 4.0
Other Sectors  3.3  0.5  0.8  0.8  1.2  2.1 49.8 40.3 44.6 45.1 40.8 40.7 –9.2 4.0 4.0 4.0
Non–energy  0.3  0.0  0.0  0.0  0.0  0.0 4.1 2.0 2.2 2.3 1.5 0.8 –12.2 0.7 0.0 0.3

By Fuel
Total 6.7   1.2   1.8   1.8   2.8   5.1  100.0 100.0 100.0 100.0 100.0 100.0 –8.5 5.0 4.0 4.4

Coal  0.2  –  –  –  –  – 3.7 – – – – – – – – –
Oil  2.6  0.4  0.4  0.4  0.5  0.6 38.3 30.6 23.9 21.8 16.7 12.4 –11.4 1.2 2.0 1.7
Natural Gas  2.7  0.4  0.9  1.0  1.9  3.8 41.2 37.9 53.3 54.6 65.6 73.1 –6.9 7.2 4.8 5.7
Electricity  0.8  0.3  0.4  0.4  0.5  0.7 11.6 26.7 20.4 21.5 16.5 13.8 –5.0 2.8 2.8 2.8
Heat  0.3  0.1  0.0  0.0  0.0  0.0 5.1 4.8 2.3 1.9 1.2 0.7 –13.1 –2.0 0.0 –0.8
Others  0.0  0.0  0.0  0.0  0.0  0.0 0.1 0.1 0.1 0.1 0.0 0.0 –8.8 0.0 0.0 0.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 10.4   6.0   6.3   5.9   7.1   9.9  100.0 100.0 100.0 100.0 100.0 100.0 –3.2 1.1 2.3 1.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  7.1  –  –  –  –  – 68.6 – – – – – – – – –
Natural Gas  1.7  2.7  1.8  1.5  2.0  3.3 16.4 45.2 28.9 24.8 27.9 33.7 0.5 0.8 3.6 2.4
Hydro  1.6  1.3  1.8  1.8  2.0  2.6 15.0 21.2 28.1 30.7 28.8 26.7 0.9 1.4 1.8 1.6
Nuclear  –  2.0  2.7  2.6  2.9  3.7 – 33.7 43.0 44.4 40.8 37.9 – 0.6 1.8 1.3
Othersb  –  –  –  –  0.2  0.2 – – – – 2.5 1.8 – – 0.0 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2.1   0.7   0.4   0.4   0.5   0.8  100.0 100.0 100.0 100.0 100.0 100.0 –10.5 1.9 3.1 2.6
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  1.3  –  –  –  –  – 61.0 – – – – – – – – –
Natural Gas  0.8  0.7  0.4  0.4  0.5  0.8 39.0 100.0 100.0 100.0 100.0 100.0 –4.7 1.9 3.1 2.6

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 35.9  34.3  39.5  33.6  35.1  37.9  0.6 –1.2 0.5 –0.2
Coal – – – – – – – – – –
Oil 47.5 – – – – – – – – –
Natural Gas 17.8 34.3 39.5 33.6 35.1 37.9 5.5 –1.2 0.5 –0.2

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 20.4   3.6   4.2   4.3   6.8   12.4  –9.9 4.8 4.1 4.4

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 2.8  1.9  3.4  3.9  6.2  11.9 1.3 6.2 4.4 5.1
Population (million persons)  3.5  3.1  3.0  3.0  3.0  2.8 –1.1 –0.1 –0.3 –0.2
GDP per capita (thousands of constant 2000 $/person) 0.8 0.6 1.1 1.3 2.1 4.2 2.4 6.4 4.8 5.4
Primary energy demand per capita (TOE/person) 2.23 0.67 0.84 0.86 1.22 2.17 –6.3 3.7 3.9 3.9
Primary energy demand per GDP (TOE/constant 2000 $)  2,801  1,081  749  671  584  518 –8.4 –2.5 –0.8 –1.5
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  7,248  1,880  1,248  1,107  1,092  1,037 –11.1 –1.3 –0.3 –0.7
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.59 1.74 1.67 1.65 1.87 2.00 –2.9 1.2 0.5 0.7

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Azerbaijan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 26.1   11.6   13.9   14.1   19.3   29.5  100.0 100.0 100.0 100.0 100.0 100.0 –4.1 3.4 2.9 3.1
Coal  0.1  –  –  –  –  – 0.3 – – – – – – – – –
Oil  11.8  6.4  5.4  4.8  8.1  11.3 45.3 55.2 38.8 34.4 42.1 38.5 –5.1 4.2 2.2 3.0
Natural Gas  14.2  5.0  8.1  8.9  10.8  17.6 54.6 43.3 58.6 63.5 55.9 59.7 –3.7 2.9 3.3 3.1
Hydro  0.1  0.1  0.3  0.2  0.3  0.5 0.2 1.1 1.9 1.5 1.6 1.6 10.2 1.8 3.0 2.5
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa –0.1  0.0  0.1  0.1  0.1  0.1 –0.5 0.4 0.8 0.6 0.4 0.3 – –3.6 0.0 –1.5

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 15.9   6.9   8.6   8.0   11.2   17.3  100.0 100.0 100.0 100.0 100.0 100.0 –4.0 2.6 3.0 2.8

Industry  6.8  1.5  1.2  1.6  1.7  3.0 42.9 21.7 14.1 20.5 15.5 17.1 –10.8 3.6 3.6 3.6
Transport  1.6  0.9  2.3  2.2  4.3  7.0 9.9 12.4 26.9 27.5 38.3 40.2 2.6 6.3 3.3 4.5
Other Sectors  6.7  4.0  4.2  4.0  4.6  6.4 42.5 57.8 48.4 49.9 41.0 37.3 –3.1 0.9 2.3 1.7
Non–energy  0.7  0.6  0.9  0.2  0.6  0.9 4.6 8.1 10.5 2.1 5.2 5.4 1.5 –4.4 3.2 0.1

By Fuel
Total 15.9   6.9   8.6   8.0   11.2   17.3  100.0 100.0 100.0 100.0 100.0 100.0 –4.0 2.6 3.0 2.8

Coal  0.1  –  –  –  –  – 0.6 – – – – – – – – –
Oil  5.1  2.0  3.3  2.7  4.9  7.8 32.3 28.6 38.5 33.8 43.8 45.1 –2.8 3.9 3.1 3.5
Natural Gas  9.0  3.2  3.2  3.1  3.4  4.2 57.0 46.9 37.2 39.1 30.3 24.4 –6.7 0.5 1.5 1.1
Electricity  1.6  1.3  1.6  1.7  2.3  4.2 10.0 18.6 18.1 21.6 20.4 24.3 –0.1 3.8 4.2 4.0
Heat  –  0.4  0.5  0.4  0.6  1.1 – 5.8 6.0 5.5 5.5 6.2 – 1.7 3.7 2.9
Others  0.0  0.0  0.0  0.0  0.0  0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 23.2   18.7   21.2   23.6   31.7   59.1  100.0 100.0 100.0 100.0 100.0 100.0 –0.6 4.1 4.2 4.2
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  22.5  13.5  5.9  6.1  7.2  7.4 97.0 72.0 27.7 25.9 22.8 12.4 –8.6 2.1 0.1 0.9
Natural Gas  –  3.7  12.3  15.0  20.9  46.1 – 19.8 58.1 63.5 65.9 78.1 – 5.4 5.4 5.4
Hydro  0.7  1.5  3.0  2.5  3.6  5.6 3.0 8.2 14.2 10.7 11.3 9.5 10.2 1.8 3.0 2.5
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4.8   5.1   5.3   5.6   7.4   12.1  100.0 100.0 100.0 100.0 100.0 100.0 0.6 3.4 3.3 3.4
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  4.8  3.9  1.7  1.3  2.1  1.9 100.0 76.6 31.9 22.3 27.8 16.1 –6.8 2.0 –0.4 0.6
Natural Gas  –  1.2  3.6  4.4  5.3  10.2 – 23.4 68.1 77.7 72.2 83.9 – 4.0 4.4 4.2

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 40.1  29.2  29.6  32.2  32.7  38.0  –2.0 1.0 1.0 1.0
Coal – – – – – – – – – –
Oil 40.1 29.9 29.9 41.8 30.2 32.5 –1.9 0.1 0.5 0.3
Natural Gas – 27.0 29.4 29.4 33.6 39.1 – 1.3 1.0 1.1

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 59.5   26.5   28.5   27.6   39.4   59.8  –4.8 3.3 2.8 3.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 9.0  5.3  9.9  13.3  29.9  78.8 0.7 11.7 6.7 8.6
Population (million persons)  7.2  8.1  8.4  8.4  9.0  9.6 1.0 0.8 0.4 0.6
GDP per capita (thousands of constant 2000 $/person) 1.2 0.6 1.2 1.6 3.3 8.2 –0.3 10.8 6.2 8.0
Primary energy demand per capita (TOE/person) 3.62 1.42 1.66 1.67 2.14 3.07 –5.1 2.6 2.4 2.5
Primary energy demand per GDP (TOE/constant 2000 $)  2,912  2,192  1,399  1,056  644  374 –4.8 –7.5 –3.6 –5.1
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  6,644  5,017  2,871  2,072  1,317  758 –5.4 –7.5 –3.6 –5.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.28 2.29 2.05 1.96 2.04 2.03 –0.7 0.0 –0.1 0.0

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Georgia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 12.3   2.9   3.2   3.3   4.2   5.6  100.0 100.0 100.0 100.0 100.0 100.0 –8.6 2.9 1.9 2.3
Coal  0.6  0.0  0.0  0.0  0.0  0.0 4.8 0.4 0.5 0.3 0.3 0.2 –21.3 –2.1 0.0 –0.9
Oil  5.8  0.7  0.8  0.8  1.0  1.1 47.0 25.7 24.9 23.5 22.9 19.9 –12.4 2.0 0.9 1.4
Natural Gas  4.6  1.0  1.1  1.4  1.9  2.9 37.0 33.1 33.7 41.3 45.4 51.8 –9.2 6.0 2.8 4.0
Hydro  0.7  0.5  0.5  0.5  0.7  1.0 5.3 17.5 16.8 13.7 17.0 18.2 –1.3 3.0 2.3 2.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.7  0.7  0.8  0.7  0.6  0.6 6.0 23.1 23.8 21.2 14.4 9.9 0.3 –2.2 –0.7 –1.3

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 8.9   2.3   2.4   2.5   3.2   4.1  100.0 100.0 100.0 100.0 100.0 100.0 –8.3 2.7 1.7 2.1

Industry  3.7  0.4  0.3  0.3  0.4  0.7 41.6 16.2 10.4 10.1 12.7 16.9 –16.4 4.8 3.7 4.1
Transport  1.5  0.4  0.6  0.6  0.8  1.0 17.2 16.2 24.0 23.8 25.9 24.4 –6.2 3.5 1.4 2.2
Other Sectors  3.3  1.5  1.4  1.5  1.6  1.8 37.2 67.0 58.3 57.8 51.5 44.8 –5.5 1.4 0.8 1.1
Non–energy  0.4  0.0  0.2  0.2  0.3  0.6 4.1 0.7 7.3 8.3 9.9 13.9 –4.6 5.9 4.1 4.8

By Fuel
Total 8.9   2.3   2.4   2.5   3.2   4.1  100.0 100.0 100.0 100.0 100.0 100.0 –8.3 2.7 1.7 2.1

Coal  0.4  0.0  0.0  0.0  0.0  0.0 4.6 0.3 0.7 0.4 0.4 0.3 –19.4 –2.1 0.0 –0.9
Oil  3.1  0.6  0.7  0.8  1.1  1.4 34.5 28.1 30.1 30.3 34.0 35.1 –9.1 4.0 2.0 2.8
Natural Gas  2.6  0.5  0.4  0.6  0.8  1.3 29.0 20.0 18.2 22.6 26.2 31.7 –11.1 6.5 3.1 4.4
Electricity  1.2  0.5  0.5  0.5  0.6  0.7 13.0 23.4 21.8 19.4 18.7 18.2 –5.1 1.1 1.6 1.4
Heat  1.2  –  0.1  0.0  0.1  0.1 13.8 – 2.2 1.2 1.6 1.2 –18.8 –0.8 0.0 –0.3
Others  0.5  0.7  0.7  0.7  0.6  0.6 5.1 28.1 26.9 26.1 19.3 13.5 2.4 –0.7 –0.7 –0.7

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 13.7   7.4   7.3   7.3   10.5   14.6  100.0 100.0 100.0 100.0 100.0 100.0 –4.2 3.8 2.2 2.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  4.0  0.3  0.1  0.0  0.1  0.1 29.2 3.7 0.9 0.3 1.1 0.8 –23.9 5.8 –0.2 2.2
Natural Gas  2.1  1.3  1.0  1.9  2.0  2.7 15.6 17.4 13.3 26.7 19.2 18.3 –5.2 7.6 1.9 4.2
Hydro  7.6  5.9  6.2  5.3  8.4  11.8 55.2 78.9 85.8 72.9 79.7 80.9 –1.3 3.0 2.3 2.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4.5   0.6   0.3   0.5   0.7   0.8  100.0 100.0 100.0 100.0 100.0 100.0 –15.9 7.1 1.5 3.7
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  2.5  0.1  0.1  0.0  0.1  0.1 56.0 15.5 16.8 4.3 14.7 11.3 –22.4 5.7 –0.3 2.1
Natural Gas  2.0  0.5  0.3  0.4  0.6  0.7 44.0 84.5 83.2 95.7 85.3 88.7 –12.2 7.4 1.7 4.0

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 11.9  23.2  26.6  36.2  27.6  29.1  5.5 0.4 0.4 0.4
Coal – – – – – – – – – –
Oil 13.8 26.2 10.1 10.3 10.2 10.4 –2.0 0.1 0.1 0.1
Natural Gas 9.4 22.7 30.0 37.3 30.6 31.5 8.0 0.2 0.2 0.2

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 19.8   4.0   3.6   4.2   5.9   7.8  –10.8 5.1 1.8 3.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 8.2  3.1  4.4  4.8  7.3  12.4 –4.1 5.3 3.6 4.3
Population (million persons)  5.5  4.7  4.5  4.4  4.2  3.8 –1.3 –0.7 –0.6 –0.6
GDP per capita (thousands of constant 2000 $/person) 1.5 0.6 1.0 1.1 1.7 3.3 –2.8 6.0 4.3 4.9
Primary energy demand per capita (TOE/person) 2.25 0.61 0.71 0.75 1.01 1.47 –7.4 3.6 2.5 2.9
Primary energy demand per GDP (TOE/constant 2000 $)  1,510  943  733  702  583  453 –4.7 –2.3 –1.7 –1.9
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  2,431  1,315  823  884  814  628 –7.0 –0.1 –1.7 –1.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.61 1.39 1.12 1.26 1.40 1.39 –2.4 2.2 0.0 0.9

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Kazakhstan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 73.6   42.2   56.7   61.4   72.3   88.9  100.0 100.0 100.0 100.0 100.0 100.0 –1.7 2.5 1.4 1.8
Coal  40.0  23.7  28.2  30.3  35.3  41.0 54.2 56.2 49.7 49.3 48.8 46.1 –2.3 2.3 1.0 1.5
Oil  20.8  8.6  10.3  11.6  13.8  17.5 28.2 20.5 18.1 18.8 19.1 19.7 –4.6 3.0 1.6 2.1
Natural Gas  10.7  8.8  17.4  18.8  22.5  29.7 14.5 21.0 30.7 30.6 31.1 33.3 3.3 2.6 1.9 2.2
Hydro  0.6  0.6  0.7  0.7  0.7  0.7 0.9 1.5 1.2 1.1 0.9 0.8 0.4 0.2 0.2 0.2
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  1.6  0.3  0.1  0.1  0.1  0.1 2.2 0.8 0.2 0.2 0.1 0.1 –15.8 –5.0 0.0 –2.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 60.5   28.9   39.7   40.3   45.5   53.3  100.0 100.0 100.0 100.0 100.0 100.0 –2.8 1.4 1.1 1.2

Industry  26.9  13.7  17.1  16.0  18.8  22.7 44.4 47.3 42.9 39.8 41.3 42.7 –3.0 1.0 1.3 1.2
Transport  6.4  3.4  3.6  4.0  5.1  7.0 10.5 11.9 9.2 9.9 11.2 13.2 –3.6 3.4 2.2 2.7
Other Sectors  25.5  10.9  17.9  19.1  20.4  22.0 42.2 37.7 45.0 47.4 44.7 41.3 –2.3 1.3 0.5 0.8
Non–energy  1.8  0.9  1.2  1.2  1.3  1.5 2.9 3.2 2.9 2.9 2.8 2.7 –2.8 0.8 1.0 0.9

By Fuel
Total 60.5   28.9   39.7   40.3   45.5   53.3  100.0 100.0 100.0 100.0 100.0 100.0 –2.8 1.4 1.1 1.2

Coal  15.8  7.3  7.7  5.8  7.2  7.5 26.1 25.3 19.4 14.5 15.9 14.0 –4.7 –0.6 0.2 –0.1
Oil  16.0  6.9  8.2  9.0  10.7  13.6 26.4 24.0 20.6 22.4 23.4 25.6 –4.4 2.7 1.7 2.1
Natural Gas  7.8  5.9  11.9  12.8  14.4  17.1 12.8 20.5 29.9 31.7 31.7 32.0 2.9 2.0 1.1 1.5
Electricity  8.3  3.0  4.0  4.2  5.3  7.4 13.7 10.5 10.0 10.5 11.6 13.9 –4.8 3.0 2.3 2.5
Heat  12.6  5.6  7.9  8.3  7.8  7.6 20.8 19.4 20.0 20.7 17.2 14.3 –3.0 –0.2 –0.2 –0.2
Others  0.1  0.1  0.1  0.1  0.1  0.1 0.2 0.3 0.2 0.2 0.2 0.1 –3.0 0.0 0.0 0.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 87.4   51.3   67.9   71.7   88.7   119.9  100.0 100.0 100.0 100.0 100.0 100.0 –1.7 2.7 2.0 2.3
Coal  62.1  36.1  47.8  50.4  60.3  74.6 71.1 70.3 70.3 70.3 68.0 62.2 –1.7 2.4 1.4 1.8
Oil  8.7  2.2  5.0  5.0  6.4  9.0 10.0 4.3 7.4 7.0 7.2 7.5 –3.6 2.4 2.3 2.4
Natural Gas  9.1  5.5  7.3  8.5  14.0  28.1 10.5 10.7 10.7 11.8 15.8 23.4 –1.5 6.8 4.7 5.6
Hydro  7.4  7.5  7.9  7.8  8.0  8.2 8.4 14.7 11.6 10.8 9.0 6.9 0.4 0.2 0.2 0.2
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 28.9   16.8   21.3   25.5   30.5   39.9  100.0 100.0 100.0 100.0 100.0 100.0 –2.0 3.7 1.8 2.6
Coal  24.1  14.6  18.0  22.1  25.3  30.4 83.4 87.2 84.8 86.5 83.0 76.1 –1.9 3.4 1.2 2.1
Oil  3.3  0.8  0.7  0.8  1.0  1.3 11.5 4.5 3.5 3.0 3.2 3.4 –9.4 2.6 2.2 2.4
Natural Gas  1.5  1.4  2.5  2.7  4.2  8.2 5.2 8.3 11.7 10.5 13.9 20.6 3.5 5.5 4.5 4.9

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 23.8  22.5  24.3  21.5  22.8  24.1  0.1 –0.6 0.4 0.0
Coal 22.2 21.2 22.8 19.6 20.5 21.1 0.2 –1.1 0.2 –0.3
Oil 22.7 25.0 57.8 55.9 56.9 57.7 6.4 –0.2 0.1 0.0
Natural Gas 52.7 34.0 25.1 27.3 28.5 29.4 –4.8 1.3 0.2 0.6

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 233.2   123.5   158.3   171.3   203.0   249.0  –2.5 2.5 1.4 1.8

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 26.3  18.3  30.0  33.2  47.2  76.7 0.9 4.7 3.3 3.8
Population (million persons)  16.5  15.0  15.2  15.3  16.3  17.1 –0.6 0.7 0.3 0.5
GDP per capita (thousands of constant 2000 $/person) 1.6 1.2 2.0 2.2 2.9 4.5 1.4 3.9 2.9 3.3
Primary energy demand per capita (TOE/person) 4.46 2.82 3.73 4.01 4.43 5.19 –1.2 1.8 1.1 1.3
Primary energy demand per GDP (TOE/constant 2000 $)  2,795  2,307  1,892  1,852  1,530  1,159 –2.6 –2.1 –1.8 –1.9
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  8,849  6,752  5,284  5,165  4,297  3,244 –3.4 –2.0 –1.9 –1.9
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 3.17 2.93 2.79 2.79 2.81 2.80 –0.8 0.1 0.0 0.0

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Kyrgyz Republic

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 7.6   2.4   2.8   2.8   3.8   5.3  100.0 100.0 100.0 100.0 100.0 100.0 –6.4 3.1 2.3 2.6
Coal  2.5  0.5  0.6  0.5  0.9  1.3 33.4 20.0 19.8 18.3 23.6 25.1 –9.6 4.9 2.7 3.6
Oil  3.0  0.4  0.6  0.6  0.6  0.8 40.1 18.2 22.1 20.8 14.6 15.4 –10.1 –1.1 2.6 1.1
Natural Gas  1.5  0.6  0.6  0.6  0.8  1.2 20.1 23.5 22.1 22.9 21.4 23.3 –5.8 2.8 2.8 2.8
Hydro  0.9  1.2  1.2  1.3  1.5  1.9 11.3 48.2 44.0 45.5 40.3 36.1 2.4 2.2 1.5 1.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa –0.4 –0.2 –0.2 –0.2  0.0  0.0 –4.9 –9.8 –8.1 –7.6 0.1 0.1 –3.3 – 0.0 –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 7.0   1.8   2.2   2.3   3.1   4.1  100.0 100.0 100.0 100.0 100.0 100.0 –7.3 3.3 1.9 2.4

Industry  2.5  0.5  0.7  0.7  1.1  1.7 36.1 25.0 30.1 29.7 36.9 41.4 –8.4 5.4 2.7 3.8
Transport  1.1  0.2  0.4  0.4  0.6  0.8 16.3 11.7 19.4 17.0 18.1 19.1 –6.2 2.5 2.3 2.4
Other Sectors  3.3  1.2  1.1  1.2  1.4  1.6 47.6 62.8 48.9 51.7 43.9 38.6 –7.2 2.2 1.0 1.5
Non–energy  –  0.0  0.0  0.0  0.0  0.0 – 0.4 1.6 1.5 1.1 0.9 – 0.0 0.0 0.0

By Fuel
Total 7.0   1.8   2.2   2.3   3.1   4.1  100.0 100.0 100.0 100.0 100.0 100.0 –7.3 3.3 1.9 2.4

Coal  2.1  0.2  0.4  0.4  0.7  1.1 29.8 12.1 17.8 16.3 23.9 27.9 –10.5 6.4 2.9 4.3
Oil  3.0  0.4  0.6  0.6  0.8  1.0 43.5 23.7 27.8 25.8 25.1 25.2 –10.1 2.2 1.9 2.0
Natural Gas  0.6  0.2  0.2  0.2  0.3  0.3 8.7 8.8 10.3 10.6 9.4 7.1 –6.2 2.3 0.0 0.9
Electricity  0.9  0.8  0.8  0.9  1.1  1.4 12.2 42.3 36.0 39.3 35.1 34.9 –0.4 3.0 1.8 2.3
Heat  0.4  0.2  0.2  0.2  0.2  0.2 5.8 12.8 7.8 7.9 6.4 4.8 –5.5 1.2 0.0 0.5
Others  0.0  0.0  0.0  0.0  0.0  0.0 0.1 0.2 0.2 0.2 0.1 0.1 –1.5 0.0 0.0 0.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 15.7   16.0   16.4   17.1   20.6   27.4  100.0 100.0 100.0 100.0 100.0 100.0 0.3 2.3 1.9 2.1
Coal  2.1  0.6  0.6  0.6  0.6  0.8 13.1 4.0 3.6 3.3 3.0 3.0 –7.9 0.6 1.9 1.3
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  3.7  1.7  1.6  1.6  2.2  4.3 23.5 10.4 9.5 9.6 10.7 15.7 –5.6 3.5 4.6 4.1
Hydro  10.0  13.7  14.3  14.9  17.8  22.2 63.5 85.6 86.9 87.2 86.3 81.3 2.4 2.2 1.5 1.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.4   0.7   0.5   0.6   0.7   1.1  100.0 100.0 100.0 100.0 100.0 100.0 –6.0 2.3 3.5 3.0
Coal  0.4  0.3  0.2  0.1  0.2  0.2 33.0 39.1 28.6 26.7 23.1 16.9 –6.8 0.1 1.4 0.9
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  0.9  0.4  0.4  0.4  0.5  0.9 67.0 60.9 71.4 73.3 76.9 83.1 –5.6 3.0 4.0 3.6

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 36.3  29.3  34.2  34.3  35.9  38.8  –0.4 0.5 0.5 0.5
Coal 39.4 20.9 33.0 32.9 34.4 37.1 –1.2 0.4 0.5 0.5
Oil – – – – – – – – – –
Natural Gas 34.8 34.7 34.7 34.7 36.3 39.1 0.0 0.4 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 25.2   8.7   9.7   9.3   13.0   18.0  –6.2 3.0 2.2 2.5

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 2.1  1.4  1.6  1.7  2.5  3.7 –1.5 4.3 2.5 3.2
Population (million persons)  4.4  4.9  5.2  5.3  5.8  6.3 1.1 1.1 0.6 0.8
GDP per capita (thousands of constant 2000 $/person) 0.5 0.3 0.3 0.3 0.4 0.6 –2.6 3.2 1.9 2.4
Primary energy demand per capita (TOE/person) 1.72 0.49 0.54 0.53 0.66 0.84 –7.5 2.0 1.6 1.8
Primary energy demand per GDP (TOE/constant 2000 $)  3,684  1,782  1,690  1,662  1,509  1,450 –5.1 –1.1 –0.3 –0.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  12,274  6,325  5,861  5,508  5,179  4,937 –4.8 –1.2 –0.3 –0.7
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 3.33 3.55 3.47 3.32 3.43 3.40 0.3 –0.1 –0.1 –0.1

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Pakistan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 43.4   64.0   76.2   79.3   109.0   173.4  100.0 100.0 100.0 100.0 100.0 100.0 3.8 3.6 3.1 3.3
Coal  2.1  2.0  4.0  4.3  8.2  16.1 4.8 3.1 5.2 5.4 7.5 9.3 4.3 7.5 4.6 5.8
Oil  11.0  19.2  16.7  18.9  25.3  41.0 25.2 30.1 21.9 23.9 23.2 23.7 2.8 4.3 3.3 3.7
Natural Gas  10.1  16.7  25.2  25.1  40.1  70.0 23.2 26.1 33.0 31.6 36.8 40.4 6.3 4.8 3.8 4.2
Hydro  1.5  1.5  2.7  2.7  3.7  8.4 3.4 2.3 3.5 3.5 3.4 4.8 4.1 3.4 5.6 4.7
Nuclear  0.1  0.5  0.6  0.6  1.3  3.5 0.2 0.8 0.8 0.8 1.2 2.0 15.3 6.9 7.0 7.0
Othersa  18.8  24.0  27.1  27.7  30.5  34.4 43.2 37.6 35.6 34.9 28.0 19.8 2.5 1.2 0.8 1.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 36.8   51.9   63.5   65.6   85.4   134.4  100.0 100.0 100.0 100.0 100.0 100.0 3.7 3.0 3.1 3.0

Industry  8.1  11.3  17.0  17.8  23.6  43.8 21.9 21.8 26.7 27.1 27.6 32.6 5.1 3.3 4.2 3.9
Transport  5.0  9.0  9.9  10.1  15.2  25.7 13.5 17.3 15.5 15.3 17.8 19.1 4.7 4.4 3.6 3.9
Other Sectors  21.6  28.7  33.2  34.4  41.7  56.2 58.6 55.4 52.2 52.4 48.8 41.8 2.9 2.3 2.0 2.1
Non–energy  2.2  2.8  3.5  3.4  5.0  8.7 5.9 5.4 5.5 5.2 5.8 6.4 3.1 3.6 3.8 3.7

By Fuel
Total 36.8   51.9   63.5   65.6   85.4   134.4  100.0 100.0 100.0 100.0 100.0 100.0 3.7 3.0 3.1 3.0

Coal  1.7  1.5  3.6  3.8  5.0  9.3 4.5 2.9 5.7 5.8 5.8 6.9 5.4 3.2 4.3 3.8
Oil  8.2  12.4  12.3  12.0  17.7  30.4 22.3 24.0 19.4 18.3 20.7 22.6 2.7 3.7 3.7 3.7
Natural Gas  6.0  10.2  15.2  16.4  23.2  42.4 16.3 19.6 23.9 25.1 27.1 31.6 6.4 4.3 4.1 4.2
Electricity  2.5  4.2  5.8  6.3  9.7  18.5 6.7 8.1 9.2 9.5 11.4 13.8 5.9 5.3 4.4 4.7
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  18.4  23.6  26.6  27.1  29.9  33.7 50.1 45.4 41.8 41.4 35.0 25.0 2.5 1.2 0.8 0.9

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 37.7   68.1   93.8   98.4   158.9   302.5  100.0 100.0 100.0 100.0 100.0 100.0 6.3 5.4 4.4 4.8

Coal  0.0  0.2  0.1  0.1  9.2  21.3 0.1 0.4 0.1 0.1 5.8 7.1 8.5 53.2 5.8 22.7
Oil  7.7  26.9  19.1  28.2  31.6  46.9 20.6 39.5 20.3 28.6 19.9 15.5 6.2 5.2 2.7 3.7
Natural Gas  12.7  21.8  41.3  35.8  70.1  123.1 33.6 32.0 44.0 36.4 44.1 40.7 8.2 5.4 3.8 4.5
Hydro  16.9  17.2  30.9  32.0  43.2  97.8 44.9 25.2 32.9 32.5 27.2 32.3 4.1 3.4 5.6 4.7
Nuclear  0.3  2.0  2.5  2.3  4.9  13.4 0.8 2.9 2.6 2.3 3.1 4.4 15.3 6.9 7.0 7.0
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5.8   11.6   13.7   14.9   24.6   39.5  100.0 100.0 100.0 100.0 100.0 100.0 5.9 6.0 3.2 4.3
Coal  0.0  0.1  0.1  0.1  2.2  4.8 0.3 0.8 0.5 0.6 8.8 12.2 10.0 40.0 5.5 18.1
Oil  2.2  6.3  4.1  6.6  7.0  9.7 37.5 54.8 30.1 44.3 28.6 24.5 4.4 5.5 2.2 3.5
Natural Gas  3.6  5.1  9.5  8.2  15.4  25.0 62.1 44.4 69.3 55.2 62.5 63.3 6.7 4.9 3.3 4.0

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 30.4  36.4  38.0  37.1  38.8  41.6  1.5 0.2 0.5 0.4
Coal 18.2 22.5 14.8 14.3 36.5 38.2 –1.4 9.4 0.3 3.9
Oil 30.7 36.5 39.8 36.8 38.7 41.7 1.7 –0.3 0.5 0.2
Natural Gas 30.3 36.5 37.5 37.5 39.2 42.3 1.4 0.5 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 55.6   93.2   112.4   119.4   177.9   308.6  4.8 4.7 3.7 4.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 50.2  74.0  94.4  100.9  149.6  265.4 4.3 4.7 3.9 4.2
Population (million persons)  113.0  144.4  158.1  161.0  190.7  240.3 2.3 1.9 1.6 1.7
GDP per capita (thousands of constant 2000 $/person) 0.4 0.5 0.6 0.6 0.8 1.1 2.0 2.8 2.3 2.5
Primary energy demand per capita (TOE/person) 0.38 0.44 0.48 0.49 0.57 0.72 1.5 1.7 1.6 1.6
Primary energy demand per GDP (TOE/constant 2000 $)  864  865  808  786  729  653 –0.4 –1.0 –0.7 –0.8
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,107  1,260  1,191  1,184  1,189  1,163 0.5 0.0 –0.1 –0.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.28 1.46 1.47 1.51 1.63 1.78 0.9 1.0 0.6 0.8

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Tajikistan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5.6   2.8   3.4   3.6   3.9   4.6  100.0 100.0 100.0 100.0 100.0 100.0 –3.2 1.2 1.1 1.2
Coal  0.6  0.0  0.0  0.0  0.0  0.1 11.3 0.4 1.2 1.3 1.3 1.1 –16.5 1.6 0.2 0.7
Oil  2.0  0.9  1.4  1.6  1.7  2.1 36.5 31.4 42.1 44.7 44.7 46.1 –2.3 1.8 1.3 1.5
Natural Gas  1.4  0.6  0.5  0.5  0.5  0.6 24.9 22.1 14.1 13.4 13.4 12.3 –6.8 0.7 0.5 0.6
Hydro  1.4  1.2  1.4  1.4  1.6  1.9 25.5 42.1 41.9 39.1 40.6 40.5 0.1 0.9 1.1 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.1  0.1  0.0  0.1  –  – 1.8 4.0 0.6 1.4 – – –9.8 – – –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 4.9   2.5   3.1   3.3   3.7   4.6  100.0 100.0 100.0 100.0 100.0 100.0 –3.1 1.9 1.4 1.6

Industry  1.0  0.5  0.6  0.6  0.9  1.3 20.0 18.6 18.3 17.4 22.8 27.6 –3.7 4.2 2.7 3.3
Transport  0.6  0.7  1.2  1.3  1.4  1.8 11.3 28.8 38.1 40.8 38.8 39.9 5.1 2.1 1.6 1.8
Other Sectors  3.4  1.3  1.3  1.4  1.4  1.5 68.7 52.6 43.6 41.8 38.3 32.5 –6.0 0.6 0.3 0.4
Non–energy  –  0.0  0.0  0.0  –  – – 0.0 0.0 0.0 – – – – – –

By Fuel
Total 4.9   2.5   3.1   3.3   3.7   4.6  100.0 100.0 100.0 100.0 100.0 100.0 –3.1 1.9 1.4 1.6

Coal  0.6  0.0  0.0  0.0  0.0  0.1 12.7 0.5 1.4 1.5 1.3 1.1 –16.5 1.6 0.2 0.7
Oil  1.9  0.9  1.4  1.6  1.7  2.1 39.4 36.0 46.6 49.2 46.3 46.0 –2.0 1.8 1.3 1.5
Natural Gas  0.7  0.4  0.3  0.3  0.3  0.3 14.8 14.5 8.7 8.3 8.1 7.4 –6.4 1.1 0.8 0.9
Electricity  1.5  1.1  1.3  1.3  1.6  2.0 30.8 46.0 40.4 38.3 41.9 43.5 –1.3 2.2 1.6 1.9
Heat  0.1  0.1  0.1  0.1  0.1  0.1 2.3 3.1 2.9 2.7 2.5 2.1 –1.4 0.1 0.2 0.2
Others  –  –  –  –  –  – – – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 18.1   14.2   17.1   16.9   18.7   22.1  100.0 100.0 100.0 100.0 100.0 100.0 –0.4 0.9 1.1 1.0
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  1.6  0.3  0.4  0.4  0.4  0.5 9.1 2.3 2.3 2.3 2.3 2.3 –9.0 0.9 1.1 1.0
Hydro  16.5  13.9  16.7  16.5  18.3  21.5 90.9 97.7 97.7 97.7 97.7 97.7 0.1 0.9 1.1 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.7   0.3   0.2   0.2   0.2   0.2  100.0 100.0 100.0 100.0 100.0 100.0 –7.2 0.2 0.1 0.1
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  0.7  0.3  0.2  0.2  0.2  0.2 100.0 100.0 100.0 100.0 100.0 100.0 –7.2 0.2 0.1 0.1

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 21.7  10.7  16.2  15.9  17.4  20.2  –1.9 0.7 1.0 0.9
Coal – – – – – – – – – –
Oil – – – – – – – – – –
Natural Gas 21.7 10.7 16.2 15.9 17.4 20.2 –1.9 0.7 1.0 0.9

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 11.7   4.1   5.5   6.1   7.2   9.1  –4.9 2.7 1.6 2.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 2.6  1.0  1.5  1.6  2.4  3.9 –3.4 4.8 3.2 3.8
Population (million persons)  5.3  6.2  6.6  6.6  7.7  9.4 1.4 1.6 1.4 1.5
GDP per capita (thousands of constant 2000 $/person) 0.5 0.2 0.2 0.2 0.3 0.4 –4.7 3.1 1.8 2.3
Primary energy demand per capita (TOE/person) 1.05 0.46 0.52 0.55 0.50 0.48 –4.5 –0.4 –0.2 –0.3
Primary energy demand per GDP (TOE/constant 2000 $)  2,166  2,903  2,235  2,218  1,583  1,173 0.2 –3.4 –2.0 –2.5
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  4,564  4,229  3,607  3,715  2,941  2,344 –1.6 –2.0 –1.5 –1.7
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.11 1.46 1.61 1.68 1.86 2.00 –1.8 1.4 0.5 0.9

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Turkmenistan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 19.6   14.5   16.5   17.3   19.3   24.4  100.0 100.0 100.0 100.0 100.0 100.0 –1.1 1.6 1.6 1.6
Coal  0.3  –  –  –  –  – 1.5 0.0 0.0 0.0 0.0 0.0 – – – –
Oil  7.5  3.7  4.4  5.1  4.8  7.2 38.0 25.3 26.5 29.4 24.8 29.4 –3.5 0.9 2.7 2.0
Natural Gas  12.2  10.9  12.3  12.3  14.5  17.2 62.4 75.1 74.2 71.3 75.2 70.6 0.0 1.7 1.1 1.4
Hydro  0.1 0.0  0.0 0.0  0.0  0.0 0.3 0.0 0.0 0.0 0.0 0.0 –30.5 1.5 1.8 1.7
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa –0.4 –0.1 –0.1 –0.1  –  – –2.2 –0.5 –0.7 –0.7 – – –8.8 – – –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 12.6   9.3   10.0   10.4   13.2   17.2  100.0 100.0 100.0 100.0 100.0 100.0 –1.5 2.8 1.8 2.2

Industry  0.3  0.2  0.2  0.2  0.3  0.4 2.7 1.9 2.3 2.4 2.0 2.3 –2.6 1.5 2.7 2.2
Transport  0.9  0.7  0.8  1.0  1.2  1.8 7.4 7.4 8.1 9.3 9.1 10.6 –0.9 4.0 2.9 3.3
Other Sectors  11.4  8.5  9.0  9.2  11.7  15.0 89.9 90.7 89.6 88.3 88.9 87.0 –1.6 2.7 1.6 2.1
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total 12.6   9.3   10.0   10.4   13.2   17.2  100.0 100.0 100.0 100.0 100.0 100.0 –1.5 2.8 1.8 2.2

Coal  0.3  –  –  –  –  – 2.4 – – – – – – – – –
Oil  4.9  2.7  3.1  3.7  4.8  7.2 38.5 28.6 31.3 35.8 36.3 41.7 –2.9 4.3 2.7 3.4
Natural Gas  6.7  6.1  6.1  5.8  7.4  8.6 53.4 64.8 60.9 56.1 55.8 50.0 –0.7 1.9 1.0 1.4
Electricity  0.7  0.5  0.6  0.7  0.8  1.2 5.7 5.4 6.4 6.6 6.3 6.8 –0.8 2.7 2.3 2.4
Heat  –  0.1  0.1  0.2  0.2  0.3 – 1.2 1.5 1.5 1.5 1.5 – 3.1 1.6 2.2
Others  –  –  –  –  –  – – – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 14.6   9.8   12.8   13.7   15.8   20.6  100.0 100.0 100.0 100.0 100.0 100.0 –0.9 2.1 1.8 1.9
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  13.9  9.8  12.8  13.6  15.8  20.6 95.2 99.9 100.0 100.0 100.0 100.0 –0.5 2.1 1.8 1.9
Hydro  0.7  0.0  0.0  0.0  0.0  0.0 4.8 0.1 0.0 0.0 0.0 0.0 –30.5 1.5 1.8 1.7
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4.3   3.8   4.9   5.3   5.8   7.0  100.0 100.0 100.0 100.0 100.0 100.0 1.0 1.7 1.3 1.4
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  –  –  –  –  – – – – – – – – – – –
Natural Gas  4.3  3.8  4.9  5.3  5.8  7.0 100.0 100.0 100.0 100.0 100.0 100.0 1.0 1.7 1.3 1.4

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 27.9  22.3  22.3  22.3  23.3  25.1  –1.5 0.5 0.5 0.5
Coal – – – – – – – – – –
Oil – – – – – – – – – –
Natural Gas 27.9 22.3 22.3 22.3 23.3 25.1 –1.5 0.5 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 42.2   31.3   35.5   37.4   45.7   58.7  –1.1 2.5 1.7 2.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 3.8  2.9  6.1  6.8  14.1  32.7 3.2 8.6 5.8 6.9
Population (million persons)  3.7  4.5  4.8  4.9  5.5  6.3 1.9 1.3 0.9 1.0
GDP per capita (thousands of constant 2000 $/person) 1.0 0.6 1.3 1.4 2.6 5.2 1.4 7.3 4.9 5.8
Primary energy demand per capita (TOE/person) 5.35 3.22 3.42 3.53 3.52 3.89 –2.9 0.3 0.7 0.5
Primary energy demand per GDP (TOE/constant 2000 $)  5,154  4,994  2,688  2,522  1,373  744 –4.2 –6.5 –4.0 –5.0
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $) 11,093 10,779  5,782  5,468  3,245  1,792 –4.3 –5.6 –3.9 –4.6
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.15 2.16 2.15 2.17 2.36 2.41 0.0 0.9 0.1 0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Uzbekistan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 46.4   50.4   47.0   48.5   59.2   72.6  100.0 100.0 100.0 100.0 100.0 100.0 0.1 2.3 1.4 1.8
Coal  3.4  0.9  1.0  1.1  1.4  2.5 7.3 1.8 2.2 2.2 2.3 3.4 –7.7 3.0 4.0 3.6
Oil  10.1  7.3  5.7  5.3  6.4  7.1 21.8 14.5 12.0 10.9 10.8 9.7 –3.8 1.2 0.7 0.9
Natural Gas  32.5  41.6  39.8  41.6  50.9  62.4 70.1 82.5 84.7 85.8 85.9 86.0 1.4 2.5 1.4 1.8
Hydro  0.6  0.5  0.5  0.5  0.6  0.6 1.2 1.0 1.1 1.1 1.0 0.8 –0.5 0.8 0.5 0.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa –0.2 0.1 0.0 0.0 0.0 0.0 –0.4 0.2 0.0 0.0 0.0 0.0 –19.6 3.2 2.7 2.9

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 35.0   37.6   35.4   36.4   45.1   56.2  100.0 100.0 100.0 100.0 100.0 100.0 0.1 2.4 1.5 1.9

Industry  1.9  8.0  7.6  7.9  11.9  18.4 5.4 21.2 21.5 21.8 26.3 32.7 9.8 4.5 2.9 3.6
Transport  2.1  3.9  3.4  3.3  4.1  5.2 5.9 10.4 9.6 9.2 9.1 9.3 3.4 1.8 1.6 1.7
Other Sectors  29.1  23.3  22.2  23.0  26.8  30.2 83.2 62.0 62.7 63.0 59.4 53.8 –1.8 1.9 0.8 1.2
Non–energy  1.9  2.4  2.2  2.2  2.4  2.4 5.5 6.4 6.1 6.0 5.3 4.2 0.8 0.9 0.0 0.4

By Fuel
Total 35.0   37.6   35.4   36.4   45.1   56.2  100.0 100.0 100.0 100.0 100.0 100.0 0.1 2.4 1.5 1.9

Coal  1.3  0.2  0.2  0.2  0.2  0.2 3.6 0.4 0.5 0.5 0.4 0.3 –12.3 –0.6 0.0 –0.2
Oil  7.3  4.7  3.8  3.6  4.1  4.8 21.0 12.5 10.8 9.8 9.1 8.5 –4.3 0.7 1.0 0.9
Natural Gas  19.7  26.6  25.5  26.6  34.4  44.2 56.3 70.9 71.9 73.1 76.2 78.7 1.7 3.0 1.7 2.2
Electricity  3.7  3.4  3.4  3.5  3.9  4.5 10.6 9.1 9.5 9.6 8.6 8.0 –0.6 1.4 1.0 1.1
Heat  3.0  2.7  2.6  2.6  2.6  2.6 8.5 7.1 7.3 7.1 5.7 4.6 –1.0 0.0 0.0 0.0
Others  –  –  –  –  –  – – – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 56.3   46.8   47.7   49.3   53.9   61.2  100.0 100.0 100.0 100.0 100.0 100.0 –1.1 1.2 0.9 1.0
Coal  4.2  1.9  2.2  2.3  3.4  6.9 7.4 4.0 4.7 4.7 6.2 11.3 –4.1 4.2 4.9 4.6
Oil  2.5  5.2  6.5  6.3  7.4  7.9 4.4 11.2 13.6 12.8 13.8 12.8 6.6 1.3 0.4 0.8
Natural Gas  43.0  33.9  32.8  34.3  36.5  39.3 76.4 72.3 68.8 69.6 67.7 64.2 –1.8 1.0 0.5 0.7
Hydro  6.6  5.9  6.1  6.3  6.6  7.1 11.8 12.5 12.8 12.8 12.3 11.7 –0.5 0.8 0.5 0.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 16.1   12.2   11.7   12.1   12.7   13.9  100.0 100.0 100.0 100.0 100.0 100.0 –2.1 0.9 0.6 0.7
Coal  2.1  0.7  0.8  0.9  1.2  2.3 13.2 5.7 7.1 7.2 9.4 16.5 –6.0 3.7 4.4 4.1
Oil  2.3  1.3  1.2  1.1  1.3  1.3 14.6 11.1 10.1 9.0 10.0 9.6 –4.5 0.8 0.3 0.5
Natural Gas  11.6  10.1  9.7  10.1  10.3  10.3 72.3 83.2 82.8 83.8 80.6 73.9 –1.2 0.6 0.0 0.2

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 26.6  29.0  30.6  30.6  31.9  33.5  0.9 0.4 0.3 0.4
Coal 16.9 23.0 23.0 23.0 24.1 25.9 2.1 0.5 0.5 0.5
Oil 9.2 33.5 47.5 50.0 50.0 50.8 11.6 0.5 0.1 0.3
Natural Gas 31.9 28.8 29.2 29.2 30.5 32.9 –0.6 0.5 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 110.6   101.6   96.1   98.8   120.4   149.8  –0.9 2.3 1.5 1.8

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 14.0  13.8  17.9  19.2  32.6  58.7 1.6 6.2 4.0 4.9
Population (million persons)  20.5  24.7  26.6  27.0  30.6  35.2  1.7 1.4 0.9 1.1
GDP per capita (thousands of constant 2000 $/person) 0.7 0.6 0.7 0.7 1.1 1.7 –0.1 4.7 3.0 3.7
Primary energy demand per capita (TOE/person) 2.26 2.04 1.77 1.80 1.93 2.06 –1.6 0.9 0.4 0.6
Primary energy demand per GDP (TOE/constant 2000 $)  3,301  3,661  2,625  2,522  1,817  1,237 –1.5 –3.6 –2.5 –3.0
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  7,873  7,383  5,364  5,140  3,698  2,554 –2.5 –3.7 –2.4 –2.9
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.38 2.02 2.04 2.04 2.03 2.06 –1.0 0.0 0.1 0.0

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide, 
 MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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East Asia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,018.7   1,396.1   2,058.8   2,224.1   2,842.0   3,776.6  100.0 100.0 100.0 100.0 100.0 100.0 4.8 3.3 1.9 2.5
Coal  573.3  700.1  1,184.5  1,309.2  1,603.7  1,882.1 56.3 50.1 57.5 63.6 56.4 49.8 5.0 3.1 1.1 1.9
Oil  192.4  370.8  468.8  492.2  647.8  870.5 18.9 26.6 22.8 23.9 22.8 23.0 6.1 3.3 2.0 2.5
Natural Gas  17.3  45.7  78.3  88.2  149.2  335.4 1.7 3.3 3.8 4.3 5.2 8.9 10.6 6.7 5.6 6.0
Hydro  12.0  19.9  34.8  38.1  63.3  73.4 1.2 1.4 1.7 1.9 2.2 1.9 7.4 6.2 1.0 3.0
Nuclear  22.3  42.8  62.5  63.4  120.7  314.1 2.2 3.1 3.0 3.1 4.2 8.3 7.1 6.8 6.6 6.7
Othersa  201.3  217.0  229.9  232.9  257.2  301.1 19.8 15.5 11.2 11.3 9.0 8.0 0.9 1.1 1.1 1.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 769.8   974.4   1,337.1   1,425.1   1,799.8   2,327.3  100.0 100.0 100.0 100.0 100.0 100.0 3.7 3.0 1.7 2.2

Industry  275.6  353.0  539.5  590.5  723.6  815.1 35.8 36.2 40.4 41.4 40.2 35.0 4.6 3.0 0.8 1.7
Transport  63.4  124.1  168.0  180.4  265.4  413.2 8.2 12.7 12.6 12.7 14.7 17.8 6.7 4.7 3.0 3.7
Other Sectors  376.6  414.0  493.0  507.9  635.9  888.6 48.9 42.5 36.9 35.6 35.3 38.2 1.8 2.6 2.3 2.4
Non–energy  54.2  83.3  136.5  146.3  174.9  210.3 7.0 8.5 10.2 10.3 9.7 9.0 6.4 2.5 1.2 1.7

By Fuel
Total 769.8   974.3   1,337.1   1,425.1   1,799.8   2,327.3  100.0 100.0 100.0 100.0 100.0 100.0 3.7 3.0 1.7 2.2

Coal  331.5  272.0  388.9  409.9  462.3  443.7 43.1 27.9 29.1 28.8 25.7 19.1 1.1 1.7 –0.3 0.5
Oil  152.9  300.3  399.3  423.1  577.1  778.7 19.9 30.8 29.9 31.6 32.1 33.5 6.6 3.8 2.0 2.7
Natural Gas  11.6  27.8  50.3  56.2  100.6  213.8 1.5 2.9 3.8 4.2 5.6 9.2 10.2 7.2 5.2 6.0
Electricity  58.4  129.5  223.1  252.7  353.1  530.3 7.6 13.3 16.7 18.9 19.6 22.8 9.3 4.7 2.7 3.5
Heat  14.2  29.4  48.6  53.4  74.9  116.3 1.8 3.0 3.6 4.0 4.2 5.0 8.6 4.4 3.0 3.6
Others  201.3  215.4  226.9  229.7  231.7  244.5 26.1 22.1 17.0 17.2 12.9 10.5 0.8 0.2 0.4 0.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 847.4   1,859.6   3,153.0   3,540.2   4,971.8   7,427.6  100.0 100.0 100.0 100.0 100.0 100.0 9.2 4.7 2.7 3.5
Coal  517.8  1,285.5  2,271.8  2,610.3  3,448.6  4,479.0 61.1 69.1 72.1 82.8 69.4 60.3 10.4 4.3 1.8 2.8
Oil  90.8  110.6  103.9  95.9  35.7  40.1 10.7 5.9 3.3 3.0 0.7 0.5 0.9 –10.1 0.8 –3.7
Natural Gas  13.5  65.2  124.6  136.9  188.3  501.5 1.6 3.5 4.0 4.3 3.8 6.8 16.0 4.2 6.7 5.7
Hydro  139.5  231.0  404.8  443.3  736.4  853.3 16.5 12.4 12.8 14.1 14.8 11.5 7.4 6.2 1.0 3.0
Nuclear  85.8  164.2  239.8  243.5  466.0  1,214.2 10.1 8.8 7.6 7.7 9.4 16.3 7.1 6.9 6.6 6.7
Othersb  –  3.2  8.1  10.4  96.7  339.6 – 0.2 0.3 0.3 1.9 4.6 – 28.2 8.7 16.1

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 195.2   409.7   725.9   733.1   1,021.9   1,365.9  100.0 100.0 100.0 100.0 100.0 100.0 9.2 3.5 2.0 2.6
Coal  166.3  365.3  672.9  685.0  967.5  1,238.6 85.2 89.2 92.7 94.4 94.7 90.7 9.8 3.7 1.7 2.5
Oil  25.7  30.3  29.1  23.7  10.7  11.0 13.2 7.4 4.0 3.3 1.0 0.8 0.8 –9.5 0.2 –3.8
Natural Gas  3.1  14.1  23.9  24.3  43.8  116.3 1.6 3.4 3.3 3.4 4.3 8.5 14.5 6.2 6.7 6.5

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 27.4  30.7  29.6  33.4  30.9  31.6  0.5 0.4 0.2 0.3
Coal 26.8 30.3 29.0 32.8 30.7 31.1 0.5 0.5 0.1 0.3
Oil 30.4 31.3 30.7 34.8 28.8 31.3 0.1 –0.7 0.6 0.1
Natural Gas 37.1 39.9 44.8 48.3 37.0 37.1 1.3 –1.9 0.0 –0.8

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2,637.5   3,775.7   5,901.9   6,473.1   8,123.4   10,226.0  5.5 3.2 1.5 2.2

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 1,008.9  2,201.6  3,117.4  3,383.6  5,761.3  11,085.8 7.8 6.3 4.5 5.2
Population (million persons)  1,220.1  1,348.0  1,393.1  1,401.0  1,471.5  1,541.3  0.9 0.5 0.3 0.4
GDP per capita (thousands of constant 2000 $/person) 0.8 1.6 2.2 2.4 3.9 7.2 6.9 5.8 4.1 4.8
Primary energy demand per capita (TOE/person) 0.83 1.04 1.48 1.59 1.93 2.45 3.9 2.7 1.6 2.0
Primary energy demand per GDP (TOE/constant 2000 $)  1,010  634  660  657  493  341 –2.8 –2.9 –2.4 –2.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  2,614  1,715  1,893  1,913  1,410  922 –2.1 –2.9 –2.8 –2.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.59 2.70 2.87 2.91 2.86 2.71 0.7 0.0 –0.4 –0.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c GDP assumptions of ADB and APERC are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Hong Kong, China

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 10.7   15.9   18.1   18.2   20.9   23.1  100.0 100.0 100.0 100.0 100.0 100.0 3.6 1.5 0.7 1.0
Coal  5.5  3.7  6.7  7.0  7.5  8.5 51.5 23.5 36.9 38.6 35.9 36.8 1.3 1.2 0.8 1.0
Oil  5.3  8.9  8.6  8.2  9.5  9.2 49.4 55.9 47.6 44.9 45.3 39.6 3.3 1.0 –0.2 0.3
Natural Gas  –  2.5  2.2  2.4  3.0  4.1 – 15.4 12.1 13.2 14.5 17.9 – 3.3 2.1 2.6
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa –0.1 0.8 0.6 0.6 0.9 1.3 –0.9 5.2 3.4 3.3 4.2 5.7 – 3.8 2.7 3.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 7.2   12.0   12.0   11.6   14.0   15.1  100.0 100.0 100.0 100.0 100.0 100.0 3.5 1.5 0.5 0.9

Industry  1.6  1.8  1.0  1.0  0.9  0.6 21.7 15.0 8.0 8.3 6.2 4.1 –3.2 –1.0 –2.2 –1.7
Transport  3.4  6.5  6.7  6.2  7.7  7.7 46.9 54.5 55.7 53.6 54.9 50.7 4.7 1.4 0.0 0.6
Other Sectors  2.1  3.5  4.1  4.2  5.3  6.7 29.3 29.3 34.6 36.4 37.7 44.1 4.6 2.4 1.6 1.9
Non–energy  0.2  0.2  0.2  0.2  0.2  0.2 2.1 2.1 2.7 1.8 1.2 1.1 1.6 –1.5 –0.1 –0.7

By Fuel
Total 7.2   12.0   12.0   11.6   14.0   15.1  100.0 100.0 100.0 100.0 100.0 100.0 3.5 1.5 0.5 0.9

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  4.8  8.2  7.9  7.5  8.8  8.4 66.2 68.8 65.9 64.5 62.8 55.8 3.4 1.1 –0.2 0.3
Natural Gas  0.3  0.6  0.6  0.6  0.7  0.8 4.5 4.7 4.9 5.0 5.0 5.0 4.0 1.7 0.6 1.0
Electricity  2.1  3.1  3.4  3.5  4.5  5.9 28.6 26.1 28.8 30.0 32.2 39.2 3.5 2.7 1.9 2.2
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.1  0.1  0.1  0.1  –  – 0.8 0.4 0.4 0.5 – – –0.1 – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 28.9   31.3   38.5   38.6   48.5   62.7  100.0 100.0 100.0 100.0 100.0 100.0 1.9 2.3 1.7 2.0
Coal  28.4  19.0  27.1  26.6  32.3  39.4 98.3 60.5 70.4 68.9 66.7 62.8 –0.3 1.8 1.3 1.5
Oil  0.5  0.1  0.1  0.1  0.2  0.3 1.7 0.4 0.3 0.3 0.3 0.4 –8.5 2.8 3.0 2.9
Natural Gas  –  12.2  11.3  11.9  15.7  22.0 – 39.1 29.3 30.8 32.3 35.1 – 3.3 2.3 2.7
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  0.3  1.1 – – – – 0.7 1.7 – – 8.1 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 6.2   6.7   9.0   9.5   10.4   12.5  100.0 100.0 100.0 100.0 100.0 100.0 2.5 1.5 1.2 1.3
Coal  6.1  4.2  6.7  7.0  7.5  8.5 98.4 63.0 74.5 74.2 71.9 67.9 0.6 1.2 0.8 1.0
Oil  0.1  0.0  0.1  0.0  –  0.1 1.6 0.6 1.1 0.4 0.0 0.4 0.0 – – –2.5
Natural Gas  –  2.5  2.2  2.4  2.9  4.0 – 36.4 24.4 25.4 28.1 31.6 – 2.9 2.0 2.4

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 40.2  40.0  36.9  35.1  39.7  42.3  –0.6 0.7 0.4 0.6
Coal 40.2 38.5 34.9 32.6 37.1 39.8 –0.9 0.6 0.5 0.5
Oil 41.7 29.0 11.0 27.2 – 42.3 –8.5 – – 5.5
Natural Gas – 42.9 44.3 42.6 46.0 47.9 – 0.4 0.3 0.3

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 34.4   41.0   42.4   43.6   48.2   53.8  1.4 1.3 0.7 1.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 108.7  169.1  207.2  221.1  318.4  518.2 4.4 4.4 3.3 3.7
Population (million persons)  5.7  6.7  7.1  7.1  7.7  8.5  1.4 0.9 0.6 0.8
GDP per capita (thousands of constant 2000 $/person) 19.0 25.4 29.4 31.0 41.1 60.7 2.9 3.4 2.6 3.0
Primary energy demand per capita (TOE/person) 1.87 2.39 2.56 2.55 2.70 2.71 2.1 0.5 0.0 0.2
Primary energy demand per GDP (TOE/constant 2000 $)  98  94  87  82  66  45 –0.8 –2.8 –2.5 –2.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  316  242  205  197  151  104 –2.9 –3.0 –2.5 –2.7
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 3.22 2.58 2.35 2.40 2.31 2.32 –2.1 –0.2 0.1 0.0

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Republic of Korea

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 93.4   189.4   212.5   216.5   248.5   312.6  100.0 100.0 100.0 100.0 100.0 100.0 5.6 1.6 1.5 1.6
Coal  25.6  39.4  49.5  52.6  59.6  70.5 27.4 20.8 23.3 24.3 24.0 22.5 4.5 1.9 1.1 1.4
Oil  50.0  102.8  94.9  93.6  97.5  116.5 53.6 54.3 44.7 43.2 39.2 37.3 4.4 0.3 1.2 0.8
Natural Gas  2.7  17.0  27.4  28.7  38.9  54.2 2.9 9.0 12.9 13.3 15.7 17.3 16.6 3.6 2.2 2.8
Hydro  0.5  0.3  0.3  0.3  0.3  0.6 0.6 0.2 0.1 0.1 0.1 0.2 –3.6 –1.5 5.5 2.7
Nuclear  13.8  28.4  38.3  38.8  49.2  67.6 14.8 15.0 18.0 17.9 19.8 21.6 7.0 2.6 2.1 2.3
Othersa  0.7  1.4  2.2  2.5  3.0  3.2 0.8 0.8 1.0 1.2 1.2 1.0 7.5 3.0 0.5 1.5

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 65.2   130.2   143.6   145.1   168.0   212.7  100.0 100.0 100.0 100.0 100.0 100.0 5.4 1.6 1.6 1.6

Industry  19.3  37.8  39.7  40.6  45.2  56.4 29.5 29.0 27.6 28.0 26.9 26.5 4.9 1.3 1.5 1.4
Transport  14.9  30.0  31.7  32.2  37.3  48.5 22.8 23.1 22.0 22.2 22.2 22.8 5.2 1.7 1.8 1.7
Other Sectors  24.3  37.3  41.8  40.5  45.4  56.0 37.3 28.7 29.1 27.9 27.0 26.3 3.7 0.8 1.4 1.2
Non–energy  6.7  25.0  30.4  31.9  40.1  51.9 10.3 19.2 21.2 22.2 23.9 24.4 10.6 2.8 1.7 2.2

By Fuel
Total 65.2   130.2   143.6   145.1   168.0   212.7  100.0 100.0 100.0 100.0 100.0 100.0 5.4 1.6 1.6 1.6

Coal  11.7  8.4  8.5  8.8  8.9  9.4 18.0 6.4 5.9 6.0 5.3 4.4 –2.1 0.5 0.4 0.4
Oil  43.9  83.6  82.1  81.6  91.5  110.5 67.4 64.3 57.2 56.3 54.4 51.9 4.3 1.1 1.3 1.2
Natural Gas  0.7  10.9  16.0  16.3  23.6  36.2 1.0 8.4 11.1 11.2 14.0 17.0 23.5 4.0 2.9 3.3
Electricity  8.1  22.6  30.8  31.9  37.5  49.5 12.5 17.4 21.4 22.0 22.3 23.3 9.3 2.0 1.9 1.9
Heat  –  3.3  4.5  4.4  4.8  5.3 – 2.5 3.1 3.0 2.9 2.5 – 0.7 0.6 0.6
Others  0.7  1.3  1.8  2.1  1.8  1.9 1.1 1.0 1.3 1.4 1.1 0.9 6.3 –0.2 0.2 0.1

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 105.4   288.5   387.8   402.3   472.5   623.8  100.0 100.0 100.0 100.0 100.0 100.0 9.1 2.0 1.9 1.9
Coal  17.7  111.4  148.8  152.9  193.1  255.2 16.8 38.6 38.4 38.0 40.9 40.9 15.3 2.6 1.9 2.2
Oil  18.9  34.6  26.0  23.8  0.7  0.6 17.9 12.0 6.7 5.9 0.1 0.1 2.2 –30.5 –0.9 –14.0
Natural Gas  9.6  29.5  62.2  72.7  84.5  98.9 9.1 10.2 16.0 18.1 17.9 15.9 13.3 3.1 1.1 1.9
Hydro  6.4  4.0  3.7  3.5  3.2  7.1 6.0 1.4 0.9 0.9 0.7 1.1 –3.6 –1.5 5.5 2.7
Nuclear  52.9  109.0  146.8  148.7  188.9  259.5 50.2 37.8 37.8 37.0 40.0 41.6 7.0 2.6 2.1 2.3
Othersb  –  0.1  0.4  0.7  2.0  2.4 – 0.0 0.1 0.2 0.4 0.4 – 16.5 1.2 7.1

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 12.5   37.4   54.6   56.5   60.9   76.6  100.0 100.0 100.0 100.0 100.0 100.0 10.3 1.1 1.5 1.4
Coal  6.0  23.6  36.3  37.8  45.0  58.2 47.7 63.1 66.6 66.9 74.0 76.0 12.8 2.2 1.7 1.9
Oil  4.5  8.0  7.2  6.2  0.6  0.6 36.0 21.5 13.1 11.0 1.0 0.8 3.1 –21.6 0.2 –9.2
Natural Gas  2.0  5.8  11.1  12.5  15.2  17.8 16.3 15.4 20.3 22.2 25.0 23.2 11.9 3.2 1.0 1.9

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 31.7  40.4  37.3  37.9  39.3  39.8  1.1 0.5 0.1 0.3
Coal 25.4 40.6 35.2 34.8 36.9 37.7 2.2 0.5 0.1 0.3
Oil 35.9 37.0 31.2 33.0 9.4 8.0 –0.9 –11.3 –1.1 –5.3
Natural Gas 40.5 44.0 48.3 49.8 47.8 47.9 1.2 –0.1 0.0 0.0

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 242.3   426.6   464.2   471.3   495.4   593.7  4.4 0.7 1.2 1.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 283.6  511.7  639.4  671.3  913.2  1,443.6 5.6 3.6 3.1 3.3
Population (million persons)  42.9  46.8  47.9  48.0  49.1  48.4  0.7 0.3 –0.1 0.0
GDP per capita (thousands of constant 2000 $/person) 6.6 10.9 13.4 14.0 18.6 29.8 4.8 3.4 3.2 3.3
Primary energy demand per capita (TOE/person) 2.18 4.05 4.44 4.51 5.06 6.46 4.9 1.3 1.6 1.5
Primary energy demand per GDP (TOE/constant 2000 $)  329  370  332  323  272  217 0.1 –2.0 –1.5 –1.7
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  854  834  726  702  542  411 –1.1 –2.9 –1.8 –2.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.59 2.25 2.18 2.18 1.99 1.90 –1.1 –0.9 –0.3 –0.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Mongolia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.4   2.4   2.6   2.8   3.4   4.5  100.0 100.0 100.0 100.0 100.0 100.0 –1.8 2.8 1.8 2.2
Coal  2.5  1.8  1.9  2.0  2.3  2.7 72.8 76.2 73.3 71.7 66.0 59.8 –1.7 1.7 1.1 1.3
Oil  0.8  0.5  0.6  0.7  1.0  1.6 24.2 19.1 22.2 24.0 30.4 35.4 –2.3 6.1 2.8 4.1
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  –  –  0.1  0.2 – – – – 1.9 3.5 – – 5.9 –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.1  0.1  0.1  0.1  0.1  0.1 3.1 4.7 4.4 4.3 1.7 1.2 0.7 –6.9 –0.2 –2.9

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 3.0   1.5   1.9   2.1   2.6   3.6  100.0 100.0 100.0 100.0 100.0 100.0 –3.0 3.5 2.1 2.7

Industry  1.2  0.5  0.6  0.6  0.9  1.4 38.8 30.9 31.3 30.8 34.0 37.8 –4.4 4.4 2.8 3.4
Transport  0.5  0.3  0.4  0.5  0.7  1.0 17.6 22.7 22.1 23.3 26.4 27.1 –1.6 5.3 2.3 3.5
Other Sectors  1.3  0.7  0.9  0.9  1.0  1.3 42.9 46.1 46.6 45.8 39.6 35.0 –2.5 1.8 1.3 1.5
Non–energy  0.0  0.0  0.0  0.0  0.0  0.0 0.7 0.1 0.1 0.1 0.1 0.1 –14.5 0.0 0.0 0.0

By Fuel
Total 3.0   1.5   1.9   2.1   2.6   3.6  100.0 100.0 100.0 100.0 100.0 100.0 –3.0 3.5 2.1 2.7

Coal  1.0  0.3  0.3  0.4  0.4  0.6 33.6 18.7 17.6 20.3 16.2 15.9 –7.1 2.7 2.0 2.3
Oil  0.7  0.4  0.5  0.6  1.0  1.5 24.3 27.5 29.0 30.4 37.7 41.9 –1.9 6.3 2.8 4.2
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.2  0.2  0.2  0.2  0.4  0.6 8.2 11.1 12.1 11.3 13.6 15.9 –0.5 4.8 3.2 3.8
Heat  1.0  0.6  0.7  0.7  0.8  0.9 32.0 39.0 38.4 35.1 30.4 24.7 –1.9 1.1 0.7 0.9
Others  0.1  0.1  0.1  0.1  0.1  0.1 1.7 3.6 3.0 2.8 2.1 1.5 0.5 0.1 –0.2 0.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.5   3.0   3.5   3.6   5.6   9.0  100.0 100.0 100.0 100.0 100.0 100.0 0.1 4.8 3.2 3.8
Coal  3.2  2.9  3.4  3.5  4.7  6.9 92.4 97.1 97.0 96.9 83.4 76.7 0.4 3.2 2.6 2.9
Oil  0.3  0.1  0.1  0.1  0.2  0.3 7.6 2.9 3.0 3.1 2.9 3.0 –6.0 4.5 3.5 3.9
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  –  –  0.8  1.8 – – – – 13.8 20.3 – – 5.9 –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.6   1.6   1.6   1.6   1.9   2.2  100.0 100.0 100.0 100.0 100.0 100.0 0.2 1.5 0.9 1.2
Coal  1.5  1.5  1.6  1.6  1.8  2.1 93.6 97.9 97.7 97.5 97.3 96.8 0.4 1.5 0.9 1.1
Oil  0.1  0.0  0.0  0.0  0.1  0.1 6.4 2.1 2.3 2.5 2.7 3.2 –6.5 3.2 2.2 2.6
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 18.8  16.5  18.6  19.4  22.0  28.5  –0.1 1.7 1.7 1.7
Coal 18.5 16.4 18.4 19.2 21.9 28.4 0.0 1.7 1.8 1.7
Oil 22.3 22.7 24.2 24.5 27.5 33.3 0.6 1.3 1.3 1.3
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 12.4   8.6   9.4   9.9   12.2   15.4  –1.8 2.6 1.6 2.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 1.1  1.1  1.5  1.6  2.5  3.9 2.1 5.1 3.0 3.9
Population (million persons)  2.2  2.5  2.6  2.6  2.9  3.2 1.0 1.0 0.8 0.9
GDP per capita (thousands of constant 2000 $/person) 0.5 0.4 0.6 0.6 0.9 1.2 1.0 4.1 2.2 3.0
Primary energy demand per capita (TOE/person) 1.54 0.96 1.01 1.07 1.20 1.39 –2.8 1.7 1.0 1.3
Primary energy demand per GDP (TOE/constant 2000 $)  3,112  2,188  1,754  1,724  1,398  1,160 –3.8 –2.2 –1.2 –1.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  11,311  7,898  6,308  6,138  4,963  4,010 –3.8 –2.4 –1.4 –1.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 3.64 3.61 3.60 3.56 3.55 3.46 –0.1 –0.1 –0.2 –0.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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People’s Republic of China

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 863.2  1,105.9  1,720.1  1,878.7  2,440.4  3,280.8  100.0 100.0 100.0 100.0 100.0 100.0 4.7 3.6 2.0 2.6
Coal  528.5  625.6 1,087.6 1,207.0 1,489.3 1,751.5 61.2 56.6 63.2 64.2 61.0 53.4 4.9 3.2 1.1 1.9
Oil  110.4  221.4  318.4  344.0  486.8  676.5 12.8 20.0 18.5 18.3 19.9 20.6 7.3 4.3 2.2 3.1
Natural Gas  12.8  20.8  40.1  47.4  95.0  257.7 1.5 1.9 2.3 2.5 3.9 7.9 7.9 9.0 6.9 7.7
Hydro  10.9  19.1  34.1  37.5  62.7  72.3 1.3 1.7 2.0 2.0 2.6 2.2 7.9 6.3 1.0 3.0
Nuclear  –  4.4  13.8  14.3  55.8  230.7 – 0.4 0.8 0.8 2.3 7.0 – 15.0 9.9 11.9
Othersa  200.6  214.6  226.0  228.6  250.8  292.0 23.2 19.4 13.1 12.2 10.3 8.9 0.8 1.0 1.0 1.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 663.1   780.3   1,116.2   1,201.8   1,534.8   1,995.4  100.0 100.0 100.0 100.0 100.0 100.0 3.5 3.2 1.8 2.4

Industry  240.6  292.7  477.2  526.4  650.9  725.7 36.3 37.5 42.8 43.8 42.4 36.4 4.7 3.2 0.7 1.7
Transport  37.2  73.8  114.2  126.5  201.4  335.2 5.6 9.5 10.2 10.5 13.1 16.8 7.8 5.8 3.5 4.4
Other Sectors  342.5  362.4  433.5  449.5  567.4  805.7 51.7 46.4 38.8 37.4 37.0 40.4 1.6 2.7 2.4 2.5
Non–energy  42.8  51.4  91.3  99.5  115.0  128.8 6.5 6.6 8.2 8.9 7.5 6.5 5.2 2.3 0.8 1.4

By Fuel
Total 663.1   780.3   1,116.2   1,201.8   1,534.8   1,995.4  100.0 100.0 100.0 100.0 100.0 100.0 3.5 3.2 1.8 2.4

Coal  314.7  257.2  373.3  393.4  443.8  422.4 47.5 33.0 33.4 32.7 28.9 21.2 1.1 1.7 –0.3 0.5
Oil  83.5  178.9  271.2  295.9  430.3  600.4 12.6 22.9 24.3 24.6 28.0 30.1 8.2 4.7 2.2 3.2
Natural Gas  9.7  14.9  31.9  37.5  74.0  173.7 1.5 1.9 2.9 3.1 4.8 8.7 8.2 8.8 5.9 7.0
Electricity  41.4  89.9  171.5  199.2  288.0  446.8 6.2 11.5 15.4 16.6 18.8 22.4 9.9 5.3 3.0 3.9
Heat  13.2  25.5  43.4  48.3  69.2  110.1 2.0 3.3 3.9 4.0 4.5 5.5 8.2 4.8 3.1 3.8
Others  200.4  213.9  225.0  227.5  229.5  241.9 30.2 27.4 20.2 18.9 15.0 12.1 0.8 0.2 0.4 0.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 621.2   1,356.2   2,499.6   2,864.2   4,146.5   6,373.5  100.0 100.0 100.0 100.0 100.0 100.0 9.7 5.2 2.9 3.8
Coal  442.8  1,062.1  1,972.3  2,301.4  3,065.9  4,007.1 71.3 78.3 78.9 80.4 73.9 62.9 10.5 4.5 1.8 2.9
Oil  49.0  46.1  60.6  51.5  24.1  30.4 7.9 3.4 2.4 1.8 0.6 0.5 1.4 –8.8 1.6 –2.7
Natural Gas  2.8  5.8  11.9  14.2  38.5  291.4 0.4 0.4 0.5 0.5 0.9 4.6 10.2 12.4 14.5 13.6
Hydro  126.7  222.4  397.0  435.8  728.8  841.0 20.4 16.4 15.9 15.2 17.6 13.2 7.9 6.3 1.0 3.0
Nuclear  –  16.7  53.1  54.8  215.9  893.5 – 1.2 2.1 1.9 5.2 14.0 – 15.1 9.9 12.0
Othersb  –  3.1  4.6  6.5  73.2  310.1 – 0.2 0.2 0.2 1.8 4.9 – 31.8 10.1 18.3

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 163.7   333.3   621.2   624.0   902.2   1,220.4  100.0 100.0 100.0 100.0 100.0 100.0 9.3 3.8 2.0 2.7
Coal  146.9  315.0  598.7  607.9  878.9  1,133.8 89.7 94.5 96.4 97.4 97.4 92.9 9.8 3.9 1.7 2.6
Oil  16.0  15.8  17.9  13.0  7.6  8.4 9.8 4.7 2.9 2.1 0.8 0.7 0.8 –8.3 0.7 –3.0
Natural Gas  0.8  2.5  4.6  3.1  15.8  78.2 0.5 0.7 0.7 0.5 1.7 6.4 12.1 13.2 11.3 12.0

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 26.0  28.7  28.3  32.6  29.8  30.5  0.6 0.5 0.2 0.3
Coal 25.9 29.0 28.3 32.6 30.0 30.4 0.6 0.6 0.1 0.3
Oil 26.4 25.1 29.0 34.2 27.3 31.0 0.6 –0.6 0.9 0.3
Natural Gas 28.7 20.1 22.4 38.9 21.0 32.1 –1.6 –0.7 2.9 1.4

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2,236.6   3,083.7   5,130.6   5,685.0   7,270.5   9,225.1  5.7 3.5 1.6 2.4

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 444.6  1,198.5  1,893.4  2,095.9  3,981.1  8,273.6 10.1 7.7 5.0 6.1
Population (million persons)  1,149.1  1,270.0  1,313.0  1,320.6  1,388.6  1,458.4  0.9 0.6 0.3 0.4
GDP per capita (thousands of constant 2000 $/person) 0.4 0.9 1.4 1.6 2.9 5.7 9.2 7.1 4.7 5.6
Primary energy demand per capita (TOE/person) 0.75 0.87 1.31 1.42 1.76 2.25 3.8 3.0 1.7 2.2
Primary energy demand per GDP (TOE/constant 2000 $)  1,942  923  908  896  613  397 –4.9 –3.9 –2.9 –3.3
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  5,031  2,573  2,710  2,712  1,826  1,115 –4.0 –3.9 –3.2 –3.5
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.59 2.79 2.98 3.03 2.98 2.81 0.9 0.0 –0.4 –0.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Taipei,China

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 48.0   82.5   105.5   107.9   128.7   155.6  100.0 100.0 100.0 100.0 100.0 100.0 5.4 2.0 1.3 1.6
Coal  11.2  29.4  38.8  40.6  45.0  48.9 23.4 35.7 36.8 37.7 35.0 31.5 8.6 1.5 0.6 0.9
Oil  25.9  37.2  46.3  45.8  53.0  66.7 53.9 45.1 43.9 42.4 41.1 42.8 4.0 1.3 1.5 1.5
Natural Gas  1.7  5.5  8.6  9.7  12.2  19.4 3.6 6.6 8.2 9.0 9.5 12.5 11.3 3.6 3.1 3.3
Hydro  0.5  0.4  0.4  0.4  0.3  0.3 1.1 0.5 0.3 0.3 0.2 0.2 –3.0 –1.1 –0.4 –0.7
Nuclear  8.6  10.0  10.4  10.4  15.7  15.7 17.9 12.2 9.9 9.6 12.2 10.1 1.3 4.2 0.0 1.7
Othersa  –  –  1.0  1.0  2.5  4.5 – – 1.0 1.0 1.9 2.9 – 9.2 4.1 6.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 31.4   50.4   63.4   64.5   80.4   100.4  100.0 100.0 100.0 100.0 100.0 100.0 4.8 2.4 1.5 1.9

Industry  13.1  20.2  21.1  21.9  25.8  31.1 41.6 40.1 33.2 34.0 32.0 31.0 3.2 2.0 1.3 1.6
Transport  7.5  13.4  15.1  15.1  18.3  20.9 23.9 26.6 23.8 23.4 22.8 20.8 4.7 2.0 0.9 1.3
Other Sectors  6.3  10.0  12.6  12.8  16.7  19.0 20.2 19.9 19.9 19.8 20.8 18.9 4.7 2.9 0.8 1.6
Non–energy  4.5  6.7  14.6  14.7  19.5  29.4 14.3 13.4 23.1 23.2 24.3 29.3 8.2 2.9 2.8 2.8

By Fuel
Total  31.4   50.4   63.4   64.5   80.4   100.4  100.0 100.0 100.0 100.0 100.0 100.0 4.8 2.4 1.5 1.9

Coal  4.0  6.1  6.8  7.3  9.2  11.3 12.8 12.1 10.7 11.4 11.5 11.3 3.6 3.1 1.4 2.1
Oil  19.9  29.0  37.6  37.5  45.6  57.9 63.5 57.6 59.4 58.1 56.8 57.7 4.3 1.9 1.6 1.7
Natural Gas  0.9  1.5  1.8  1.9  2.4  3.0 3.0 3.0 2.9 2.9 2.9 3.0 4.7 2.5 1.7 2.0
Electricity  6.5  13.8  17.1  17.8  22.9  27.4 20.8 27.3 27.0 27.6 28.4 27.3 6.6 2.9 1.2 1.9
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  –  –  –  0.0  0.3  0.7 – – – 0.0 0.4 0.7 – – 4.9 –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 88.4   180.5   223.6   231.5   298.8   358.6  100.0 100.0 100.0 100.0 100.0 100.0 6.4 2.9 1.2 1.9
Coal  25.7  90.1  120.2  125.8  152.6  170.4 29.1 49.9 53.7 54.4 51.1 47.5 10.8 2.4 0.7 1.4
Oil  22.3  29.6  17.1  20.4  10.6  8.5 25.2 16.4 7.6 8.8 3.6 2.4 –1.8 –4.6 –1.5 –2.8
Natural Gas  1.1  17.7  39.3  38.1  49.6  89.1 1.3 9.8 17.6 16.5 16.6 24.8 26.6 2.4 4.0 3.3
Hydro  6.4  4.6  4.1  4.1  3.6  3.4 7.2 2.5 1.8 1.8 1.2 1.0 –3.0 –1.1 –0.4 –0.7
Nuclear  32.9  38.5  40.0  39.9  61.2  61.2 37.2 21.3 17.9 17.2 20.5 17.1 1.3 4.3 0.0 1.7
Othersb  –  –  3.0  3.2  21.2  26.1 – – 1.4 1.4 7.1 7.3 – 21.5 1.4 9.0

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 11.2   30.8   39.5   41.5   46.5   54.2  100.0 100.0 100.0 100.0 100.0 100.0 8.8 1.6 1.0 1.3
Coal  5.9  20.9  29.6  30.7  34.2  36.0 52.5 68.0 74.9 74.1 73.6 66.5 11.4 1.5 0.3 0.8
Oil  5.1  6.4  3.8  4.5  2.4  1.8 45.1 20.9 9.7 10.8 5.2 3.3 –1.8 –4.5 –2.0 –3.0
Natural Gas  0.3  3.4  6.1  6.3  9.9  16.4 2.4 11.0 15.4 15.1 21.2 30.2 23.2 5.0 3.4 4.0

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 37.8  38.4  38.4  38.2  39.4  42.5  0.1 0.2 0.5 0.4
Coal 37.7 37.0 34.9 35.2 38.3 40.7 –0.5 1.0 0.4 0.6
Oil 37.9 39.5 38.4 39.0 37.8 40.6 0.1 –0.1 0.5 0.2
Natural Gas 37.1 44.9 55.6 52.4 43.2 46.8 2.7 –2.5 0.5 –0.7

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 111.8   215.9   255.3   263.3   297.1   338.0  5.7 1.5 0.9 1.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 171.0  321.3  376.0  393.6  546.1  846.5 5.4 3.8 3.0 3.3
Population (million persons)  20.2  22.1  22.7  22.7  23.2  22.7  0.8 0.2 –0.1 0.0
GDP per capita (thousands of constant 2000 $/person) 8.5 14.5 16.6 17.4 23.6 37.3 4.6 3.6 3.1 3.3
Primary energy demand per capita (TOE/person) 2.37 3.73 4.66 4.76 5.55 6.86 4.6 1.8 1.4 1.6
Primary energy demand per GDP (TOE/constant 2000 $)  280  257  281  274  236  184 0.0 –1.7 –1.6 –1.7
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  654  672  679  669  544  399 0.2 –2.2 –2.0 –2.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.33 2.62 2.42 2.44 2.31 2.17 0.2 –0.5 –0.4 –0.4

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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The Pacific

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.7   2.1   3.0   3.0   6.0   9.0  100.0 100.0 100.0 100.0 100.0 100.0 4.0 7.2 2.8 4.5
Coal  0.0  0.0  0.0  0.0  0.0  0.0 1.1 0.6 0.3 0.3 0.1 0.1 –4.9 –0.5 1.5 0.7
Oil  1.2  1.5  2.3  2.3  2.8  4.2 72.2 70.5 76.7 76.0 46.7 46.9 4.4 2.0 2.8 2.5
Natural Gas  0.1  0.1  0.2  0.3  2.2  3.7 4.3 5.7 8.1 8.6 37.4 41.1 8.4 24.9 3.4 11.5
Hydro  0.1  0.1  0.1  0.1  0.2  0.3 4.5 6.4 4.7 4.6 3.1 2.8 4.2 2.9 2.1 2.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.3  0.3  0.3  0.3  0.8  0.8 18.0 16.1 10.3 10.5 12.7 9.0 0.2 9.4 0.5 4.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 1.0   1.4   2.0   2.0   2.6   3.7  100.0 100.0 100.0 100.0 100.0 100.0 4.7 3.0 2.3 2.6

Industry  0.3  0.6  0.8  0.8  1.2  1.8 27.8 43.9 40.1 39.3 46.6 48.6 7.3 4.6 2.6 3.4
Transport  0.4  0.5  0.7  0.8  0.9  1.2 39.5 37.4 38.3 38.7 33.1 31.3 4.5 1.5 1.9 1.8
Other Sectors  0.2  0.2  0.4  0.4  0.5  0.7 25.3 13.0 21.6 21.9 20.3 20.1 3.7 2.3 2.2 2.3
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  1.0   1.4   2.0   2.0   2.6   3.7  100.0 100.0 100.0 100.0 100.0 100.0 4.7 3.0 2.3 2.6

Coal  0.0  0.0  0.0  0.0  0.0  0.0 1.2 0.8 0.4 0.4 0.3 0.3 –2.1 –0.5 1.5 0.7
Oil  0.7  1.1  1.5  1.5  1.7  2.3 67.9 74.1 74.7 74.5 66.1 61.5 5.4 1.7 1.8 1.8
Natural Gas  0.1  –  –  –  –  – 7.4 – – – – – – – – –
Electricity  0.2  0.3  0.4  0.4  0.5  1.0 18.6 17.8 18.6 18.8 20.1 26.6 4.7 3.8 4.2 4.0
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.0  0.1  0.1  0.1  0.4  0.4 4.9 7.2 6.3 6.3 13.6 11.7 6.4 11.3 1.3 5.1

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2.4   3.5   4.6   4.7   6.8   12.6  100.0 100.0 100.0 100.0 100.0 100.0 4.4 3.9 4.2 4.1
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  1.6  1.7  3.0  3.1  3.4  6.4 64.3 50.1 64.9 65.6 49.6 50.9 4.4 1.1 4.4 3.1
Natural Gas  –  –  –  –  0.7  2.6 – – – – 10.6 20.8 – – 9.0 –
Hydro  0.9  1.6  1.6  1.6  2.2  3.0 35.7 44.5 35.1 34.4 31.9 23.6 4.2 2.9 2.1 2.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  0.2  –  –  0.5  0.6 – 5.3 – – 7.9 4.7 – – 0.7 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.4   0.5   0.9   0.9   1.2   2.7  100.0 100.0 100.0 100.0 100.0 100.0 4.8 3.4 5.4 4.6
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.4  0.5  0.9  0.9  1.0  1.9 100.0 100.0 100.0 100.0 81.6 69.5 4.8 1.4 4.3 3.1
Natural Gas  –  –  –  –  0.2  0.8 – – – – 18.4 30.5 – – 9.0 –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 30.8  29.9  29.3  29.2  23.3  20.1  –0.3 –2.2 –1.0 –1.5
Coal – – – – – – – – – –
Oil 30.8 29.9 29.3 29.2 28.6 29.0 –0.3 –0.2 0.1 0.0
Natural Gas – – – – 27.0 27.0 – – 0.0 –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.4   4.7   7.5   7.6   13.8   21.6  5.4 6.2 3.0 4.3

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 3.0  6.3  7.3  7.5  9.9  14.9 6.1 3.1 2.8 2.9
Population (million persons)  6.4  8.0  9.1  9.3  11.0  14.0 2.3 2.0 1.6 1.8
GDP per capita (thousands of constant 2000 $/person) – 0.8 0.8 0.8 0.9 1.1 – 1.2 1.1 1.1
Primary energy demand per capita (TOE/person) 0.26 0.26 0.33 0.33 0.54 0.64 1.6 5.1 1.1 2.7
Primary energy demand per GDP (TOE/constant 2000 $)  –  331  411  403  603  603 – 3.9 0.0 1.5
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  –  750  1,040  1,019  1,392  1,449 – 3.0 0.3 1.3
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.07 2.27 2.53 2.53 2.31 2.40 1.3 –0.9 0.3 –0.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. The following data are not included due to limited data availability: Fiji Islands’ 1990 GDP and Timor-Leste’s 1990 and 2000 GDP.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c GDP assumptions of ADB and APERC are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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Fiji Islands

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.5   0.5   0.8   0.8   0.9   1.2  100.0 100.0 100.0 100.0 100.0 100.0 3.1 1.2 2.2 1.8
Coal  0.0  0.0  0.0  0.0  0.0  0.0 3.4 2.2 1.1 1.1 0.9 0.8 –4.5 –0.5 1.5 0.7
Oil  0.2  0.3  0.5  0.5  0.5  0.8 49.2 48.1 66.9 65.0 62.2 67.2 5.2 0.5 2.8 1.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.0  0.0  0.1  0.1  0.1  0.1 6.7 9.0 7.4 7.6 8.4 7.0 3.8 2.5 1.0 1.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.2  0.2  0.2  0.2  0.3  0.3 40.7 40.7 24.6 26.2 28.5 24.9 –0.3 2.8 1.3 1.9

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.2   0.3   0.6   0.5   0.8   0.9  100.0 100.0 100.0 100.0 100.0 100.0 6.1 3.5 1.3 2.1

Industry  0.1  0.1  0.2  0.2  0.4  0.5 24.5 41.7 37.8 34.7 54.8 55.5 9.2 7.4 1.3 3.7
Transport  0.1  0.1  0.2  0.2  0.2  0.3 52.6 39.8 43.5 45.9 31.0 30.3 4.7 0.0 1.1 0.7
Other Sectors  0.1  0.1  0.1  0.1  0.1  0.1 22.9 18.4 18.7 19.4 14.2 14.2 4.6 0.6 1.3 1.0
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  0.2   0.3   0.6   0.5   0.8   0.9  100.0 100.0 100.0 100.0 100.0 100.0 6.1 3.5 1.3 2.1

Coal  0.0  0.0  0.0  0.0  0.0  0.0 4.6 4.1 1.5 1.6 1.0 1.1 –1.5 –0.5 1.5 0.7
Oil  0.2  0.2  0.5  0.5  0.5  0.5 76.2 75.9 86.0 85.2 58.5 52.6 6.9 –0.4 0.5 0.2
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.1  0.1  0.1  0.2 15.8 17.2 11.1 11.8 12.4 18.8 3.6 4.6 4.1 4.3
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.0  0.0  0.0  0.0  0.2  0.3 3.4 2.7 1.4 1.5 28.1 27.6 0.0 39.5 1.1 15.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.5   0.7   0.8   0.8   1.3   2.4  100.0 100.0 100.0 100.0 100.0 100.0 3.8 4.7 4.1 4.4
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.1  0.1  0.1  0.2  0.3  1.2 17.6 17.4 18.1 18.1 25.9 51.2 4.1 8.5 9.0 8.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.4  0.6  0.7  0.7  0.9  1.0 82.4 82.6 81.9 81.9 65.8 41.7 3.8 2.4 1.0 1.6
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  0.1  0.2 – – – – 8.3 7.1 – – 3.0 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.0   0.0   0.0   0.0   0.1   0.3  100.0 100.0 100.0 100.0 100.0 100.0 3.1 8.5 9.0 8.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.0  0.0  0.0  0.1  0.3 100.0 100.0 100.0 100.0 100.0 100.0 3.1 8.5 9.0 8.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 27.9  32.9  32.2  32.2  32.3  32.2  1.0 0.0 0.0 0.0
Coal – – – – – – – – – –
Oil 27.9 32.9 32.2 32.2 32.3 32.2 1.0 0.0 0.0 0.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.7   0.8   1.6   1.6   1.7   2.6  6.2 0.6 2.8 1.9

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c –  1.7  1.9  2.0  2.0  2.5 – 0.5 1.5 1.1
Population (million persons)  0.7  0.8  0.8  0.8  0.9  0.9 0.9 0.5 0.3 0.4
GDP per capita (thousands of constant 2000 $/person)  – 2.1 2.3 2.4 2.3 2.7 – 0.0 1.1 0.7
Primary energy demand per capita (TOE/person) 0.68 0.67 0.94 0.93 1.01 1.34 2.2 0.7 1.9 1.4
Primary energy demand per GDP (TOE/constant 2000 $)  –  321  410  393  440  492 – 0.7 0.8 0.7
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  –  485  854  790  860  1,049 – 0.1 1.3 0.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.32 1.51 2.08 2.01 1.96 2.13 3.1 –0.6 0.6 0.1

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. Fiji Islands’ 1990 GDP is not included due to limited data availability.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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Papua New Guinea

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.9   1.1   1.6   1.6   4.0   6.3  100.0 100.0 100.0 100.0 100.0 100.0 4.2 9.6 3.0 5.6
Coal  0.0  –  –  –  –  – 0.1 – – – – – – – – –
Oil  0.8  0.9  1.3  1.3  1.6  2.4 87.0 80.9 80.3 79.6 39.6 37.5 3.7 2.1 2.7 2.4
Natural Gas  0.1  0.1  0.2  0.3  1.9  3.4 8.3 10.6 15.0 15.8 48.6 54.2 8.4 23.2 3.8 11.2
Hydro  0.0  0.1  0.1  0.1  0.1  0.2 4.6 7.1 4.8 4.5 2.7 2.4 4.4 3.4 2.4 2.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  –  –  –  –  0.4  0.4 – – – – 9.1 5.8 – – 0.0 –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.6   0.9   1.0   1.0   1.3   2.0  100.0 100.0 100.0 100.0 100.0 100.0 3.4 2.8 2.7 2.7

Industry  0.2  0.5  0.5  0.6  0.8  1.2 31.0 54.5 53.5 53.8 56.5 60.7 7.2 3.4 3.2 3.3
Transport  0.2  0.3  0.3  0.3  0.4  0.5 34.1 34.8 33.8 33.5 30.0 25.8 3.3 1.6 1.6 1.6
Other Sectors  0.1  0.0  0.1  0.1  0.2  0.3 23.0 1.4 12.7 12.7 13.5 13.5 –0.6 3.4 2.7 3.0
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  0.6   0.9   1.0   1.0   1.3   2.0  100.0 100.0 100.0 100.0 100.0 100.0 3.4 2.8 2.7 2.7

Coal  0.0  –  –  –  –  – 0.2 – – – – – – – – –
Oil  0.4  0.7  0.8  0.8  1.0  1.3 64.9 78.0 76.3 76.6 74.7 67.6 4.5 2.6 2.0 2.2
Natural Gas  0.1  –  –  –  –  – 11.7 – – – – – – – – –
Electricity  0.1  0.2  0.2  0.2  0.3  0.6 23.2 22.0 23.7 23.4 25.3 32.4 3.6 3.5 4.4 4.0
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  –  –  –  –  –  – – – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.8   2.4   3.0   3.0   4.3   8.2  100.0 100.0 100.0 100.0 100.0 100.0 3.5 3.7 4.4 4.1
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  1.3  1.3  2.1  2.1  1.9  3.4 74.0 52.9 70.3 71.3 44.7 41.4 3.2 –0.9 3.8 1.9
Natural Gas  –  –  –  –  0.7  2.6 – – – – 16.6 31.9 – – 9.0 –
Hydro  0.5  0.9  0.9  0.9  1.2  1.8 26.0 39.2 29.7 28.7 28.8 21.5 4.4 3.4 2.4 2.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  0.2  –  –  0.4  0.4 – 7.8 – – 9.9 5.2 – – 0.0 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.3   0.3   0.6   0.6   0.8   1.8  100.0 100.0 100.0 100.0 100.0 100.0 3.7 2.8 5.8 4.6
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.3  0.3  0.6  0.6  0.6  1.0 100.0 100.0 100.0 100.0 70.8 53.9 3.7 –0.7 3.8 2.0
Natural Gas  –  –  –  –  0.2  0.8 – – – – 29.2 46.1 – – 9.0 –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 32.9  31.7  30.6  30.4  29.1  28.6  –0.5 –0.5 –0.1 –0.3
Coal – – – – – – – – – –
Oil 32.9 31.7 30.6 30.4 30.0 30.0 –0.5 –0.2 0.0 –0.1
Natural Gas – – – – 27.0 27.0 – – 0.0 –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2.3   3.1   4.5   4.6   9.4   15.2  4.6 7.6 3.2 5.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 2.1  3.4  3.7  3.8  5.6  8.7 3.7 4.2 3.1 3.5
Population (million persons)  4.1  5.4  6.1  6.2  7.3  9.2  2.6 1.9 1.5 1.7
GDP per capita (thousands of constant 2000 $/person) 0.5 0.6 0.6 0.6 0.8 1.0 1.1 2.2 1.5 1.8
Primary energy demand per capita (TOE/person) 0.21 0.21 0.27 0.26 0.55 0.69 1.6 7.5 1.5 3.9
Primary energy demand per GDP (TOE/constant 2000 $)  404  328  436  432  722  720 0.5 5.2 0.0 2.0
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,078  892  1,223  1,220  1,688  1,732 0.8 3.3 0.2 1.4
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.67 2.72 2.81 2.83 2.34 2.41 0.3 –1.8 0.2 –0.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. Due to data limitation, power generation input for oil between 2000 and 2006 includes both oil and natural gas.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, and WB.
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Timor-Leste

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –   0.1   0.1   0.5   0.8   –   –  100.0 100.0 100.0 100.0 – 15.1 2.6 7.4
Coal  –  –  –  –  –  –  –  – – – – – – – – –
Oil  –  –  0.1  0.1  0.3  0.5  –  – 100.0 100.0 47.8 63.1 – 6.9 4.5 5.5
Natural Gas  –  –  –  –  0.3  0.3  –  – – – 52.2 35.5 – – 0.0 –
Hydro  –  –  –  –  0.0  0.0  –  – – – 0.0 1.4 – – 36.6 –
Nuclear  –  –  –  –  –  –  –  – – – – – – – – –
Othersa  –  –  –  –  –  –  –  – – – – – – – – –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total –   –   0.0   0.1   0.1   0.2   –   –  100.0 100.0 100.0 100.0 – 7.7 5.7 6.5

Industry  –  –  –  –  –  –  –  – – – – – – – – –
Transport  –  –  0.0  0.0  0.1  0.1  –  – 45.7 45.3 55.5 62.0 – 9.8 6.5 7.8
Other Sectors  –  –  0.0  0.0  0.0  0.1  –  – 54.3 54.7 44.5 38.0 – 5.6 4.6 5.0
Non–energy  –  –  –  –  –  –  –  – – – – – – – – –

By Fuel
Total  –   –   0.0   0.1   0.1   0.2   –   –  100.0 100.0 100.0 100.0 – 7.7 5.7 6.5

Coal  –  –  –  –  –  –  –  – – – – – – – – –
Oil  –  –  0.0  0.0  0.1  0.1  –  – 45.7 45.3 55.5 62.0 – 9.8 6.5 7.8
Natural Gas  –  –  –  –  –  –  –  – – – – – – – – –
Electricity  –  –  0.0  0.0  0.0  0.1  –  – 54.3 54.7 44.5 38.0 – 5.6 4.6 5.0
Heat  –  –  –  –  –  –  –  – – – – – – – – –
Others  –  –  –  –  –  –  –  – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –   0.3   0.3   0.6   1.1   –   –  100.0 100.0 100.0 100.0 – 6.3 4.6 5.3
Coal  –  –  –  –  –  –  –  – – – – – – – – –
Oil  –  –  0.3  0.3  0.6  1.0  –  – 100.0 100.0 99.8 88.9 – 6.3 3.8 4.8
Natural Gas  –  –  –  –  –  –  –  – – – – – – – – –
Hydro  –  –  –  –  0.0  0.1  –  – – – 0.2 11.1 – – 34.9 –
Nuclear  –  –  –  –  –  –  –  – – – – – – – – –
Othersb  –  –  –  –  –  –  –  – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –   0.1   0.1   0.2   0.4  – – 100.0 100.0 100.0 100.0 – 6.3 3.8 4.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  –  0.1  0.1  0.2  0.4 – – 100.0 100.0 100.0 100.0 – 6.3 3.8 4.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –  25.0  25.0  25.0  25.0  – 0.0 0.0 0.0
Coal  –  – – – – – – – – –
Oil  –  – 25.0 25.0 25.0 25.0 – 0.0 0.0 0.0
Natural Gas  –  – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –   0.4   0.4   1.4   2.2  – 13.7 2.8 7.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c –  –  0.3  0.3  0.6  1.1 – 5.6 4.6 5.0
Population (million persons)  0.7  0.8  1.1  1.1  1.5  2.3 2.5 3.5 2.8 3.1
GDP per capita (thousands of constant 2000 $/person)  –  – 0.3 0.3 0.4 0.5 – 2.1 1.7 1.9
Primary energy demand per capita (TOE/person)  –  – 0.12 0.12 0.36 0.35 – 11.2 –0.2 4.2
Primary energy demand per GDP (TOE/constant 2000 $)  –  –  398  411  941  704 – 9.0 –1.9 2.3
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  –  –  1,214  1,253  2,533  1,948 – 7.6 –1.7 1.9
CO2 emissions per unit of primary energy demand (t–CO2 /TOE)  –  – 3.05 3.05 2.69 2.77 – –1.2 0.2 –0.4

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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Other Pacific Islands

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.3   0.4   0.5   0.5   0.5   0.7  100.0 100.0 100.0 100.0 100.0 100.0 2.8 1.4 1.6 1.5
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.2  0.3  0.3  0.3  0.4  0.5 67.5 71.5 73.9 74.4 73.3 78.7 3.4 1.4 2.1 1.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.0  0.0  0.0  0.0  0.0  0.0 0.6 1.1 1.1 1.1 1.0 1.0 7.4 0.9 1.2 1.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.1  0.1  0.1  0.1  0.1  0.1 32.0 27.4 25.0 24.6 25.7 20.3 1.1 1.7 0.0 0.7

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.1   0.3   0.3   0.3   0.4   0.5  100.0 100.0 100.0 100.0 100.0 100.0 6.3 1.9 1.6 1.7

Industry  0.0  0.0  0.0  0.0  0.0  0.1 18.8 9.2 9.0 8.6 9.9 11.3 1.2 2.8 2.5 2.6
Transport  0.1  0.1  0.1  0.1  0.2  0.2 41.4 43.5 42.1 42.3 41.5 40.4 6.4 1.7 1.4 1.6
Other Sectors  0.1  0.1  0.2  0.2  0.2  0.2 39.7 47.3 48.9 49.0 48.7 48.3 7.8 1.8 1.6 1.7
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  0.1   0.3   0.3   0.3   0.4   0.5  100.0 100.0 100.0 100.0 100.0 100.0 6.3 1.9 1.6 1.7

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.1  0.1  0.2  0.2  0.2  0.3 67.1 58.8 55.3 55.3 54.8 54.1 5.0 1.8 1.5 1.6
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.0  0.0  0.0  0.1 2.7 3.9 10.3 10.7 11.2 12.8 16.4 2.8 2.5 2.6
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.0  0.1  0.1  0.1  0.1  0.2 30.2 37.2 34.4 34.0 34.0 33.1 7.2 1.7 1.4 1.6

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.2   0.4   0.5   0.5   0.6   0.8  100.0 100.0 100.0 100.0 100.0 100.0 6.9 1.6 2.5 2.2
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.2  0.4  0.4  0.5  0.5  0.8 89.0 87.4 88.1 88.7 89.0 91.0 6.8 1.7 2.7 2.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.0  0.1  0.1  0.1  0.1  0.1 11.0 12.6 11.9 11.3 11.0 9.0 7.4 0.8 1.2 1.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.1   0.1   0.1   0.1   0.2   0.3  100.0 100.0 100.0 100.0 100.0 100.0 5.2 1.7 2.7 2.3
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.1  0.1  0.1  0.1  0.2  0.3 100.0 100.0 100.0 100.0 100.0 100.0 5.2 1.7 2.7 2.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 20.9  24.6  26.2  26.5  26.2  26.2  1.5 0.0 0.0 0.0
Coal – – – – – – – – – –
Oil 20.9 24.6 26.2 26.5 26.2 26.2 1.5 0.0 0.0 0.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.5   0.9   1.0   1.0   1.2   1.6  5.0 1.8 2.1 2.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 0.8  1.2  1.3  1.4  1.7  2.5 3.1 2.8 2.5 2.6
Population (million persons)  0.8  1.0  1.1  1.1  1.3  1.6 1.9 1.7 1.4 1.6
GDP per capita (thousands of constant 2000 $/person) 1.0 1.2 1.2 1.2 1.3 1.6 1.2 1.0 1.1 1.1
Primary energy demand per capita (TOE/person) 0.36 0.41 0.41 0.41 0.40 0.41 0.9 –0.3 0.1 0.0
Primary energy demand per GDP (TOE/constant 2000 $)  360  351  345  337  303  263 –0.3 –1.3 –0.9 –1.1
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  573  714  752  739  685  643 1.8 –0.9 –0.4 –0.6
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.59 2.03 2.18 2.20 2.26 2.45 2.1 0.3 0.5 0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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South Asia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 345.0   496.0   582.1   611.3   753.4   1,264.3  100.0 100.0 100.0 100.0 100.0 100.0 3.5 2.6 3.5 3.2
Coal  106.4  165.1  208.2  223.5  284.5  462.5 30.8 33.3 35.8 36.6 37.8 36.6 4.6 3.2 3.3 3.2
Oil  66.2  122.2  138.4  145.5  178.9  336.6 19.2 24.6 23.8 23.8 23.7 26.6 5.0 2.6 4.3 3.6
Natural Gas  13.6  28.4  40.5  43.1  64.8  132.9 3.9 5.7 7.0 7.0 8.6 10.5 7.6 4.8 4.9 4.9
Hydro  6.7  7.1  9.6  10.7  13.5  23.8 1.9 1.4 1.6 1.8 1.8 1.9 2.4 3.5 3.8 3.7
Nuclear  1.6  4.4  4.5  4.8  20.0  56.3 0.5 0.9 0.8 0.8 2.7 4.5 7.2 16.1 7.1 10.6
Othersa  150.5  168.8  180.9  183.6  191.6  252.2 43.6 34.0 31.1 30.0 25.4 19.9 1.2 0.6 1.8 1.3

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 275.5   352.4   399.3   418.0   499.8   841.8  100.0 100.0 100.0 100.0 100.0 100.0 2.5 2.3 3.5 3.0

Industry  72.1  90.9  106.9  114.4  161.2  269.2 26.2 25.8 26.8 27.4 32.3 32.0 2.7 4.2 3.5 3.8
Transport  30.0  37.1  41.6  43.4  60.8  117.0 10.9 10.5 10.4 10.4 12.2 13.9 2.2 3.9 4.5 4.2
Other Sectors  160.3  193.1  215.7  220.3  251.0  404.4 58.2 54.8 54.0 52.7 50.2 48.0 2.0 1.5 3.2 2.5
Non–energy  13.1  31.2  35.2  39.9  26.8  51.2 4.7 8.9 8.8 9.5 5.4 6.1 6.8 –2.7 4.4 1.5

By Fuel
Total  275.5   352.4   399.3   418.0   499.8   841.8  100.0 100.0 100.0 100.0 100.0 100.0 2.5 2.3 3.5 3.0

Coal  42.1  34.1  41.1  45.3  47.5  69.1 15.3 9.7 10.3 10.8 9.5 8.2 –0.2 1.5 2.5 2.1
Oil  57.0  103.7  115.4  122.7  158.1  308.8 20.7 29.4 28.9 29.3 31.6 36.7 4.8 3.2 4.6 4.0
Natural Gas  7.5  13.2  20.5  22.2  29.9  57.3 2.7 3.8 5.1 5.3 6.0 6.8 6.9 3.9 4.4 4.2
Electricity  18.9  33.4  43.2  46.2  76.8  165.7 6.9 9.5 10.8 11.1 15.4 19.7 5.7 5.9 5.3 5.5
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  149.9  167.9  179.1  181.6  187.4  240.9 54.4 47.7 44.9 43.4 37.5 28.6 1.2 0.5 1.7 1.2

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 302.8   588.3   735.7   783.3   1,249.6   2,549.2  100.0 100.0 100.0 100.0 100.0 100.0 6.1 5.4 4.9 5.1
Coal  191.6  397.4  481.8  508.4  805.0  1,560.4 63.3 67.6 65.5 64.9 64.4 61.2 6.3 5.3 4.5 4.8
Oil  10.4  32.0  35.3  38.1  34.7  54.6 3.4 5.4 4.8 4.9 2.8 2.1 8.5 –0.2 3.1 1.8
Natural Gas  16.5  56.8  81.3  83.4  148.3  351.8 5.4 9.7 11.1 10.6 11.9 13.8 11.2 6.2 5.9 6.0
Hydro  78.1  82.0  111.4  124.9  157.5  276.3 25.8 13.9 15.1 16.0 12.6 10.8 2.4 3.5 3.8 3.7
Nuclear  6.1  16.9  17.3  18.6  76.8  216.0 2.0 2.9 2.4 2.4 6.1 8.5 7.2 16.1 7.1 10.6
Othersb  0.0  3.1  8.6  9.9  27.3  90.2 0.0 0.5 1.2 1.3 2.2 3.5 44.9 12.3 8.3 9.9

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 67.1   146.2   181.9   194.9   262.1   451.7  100.0 100.0 100.0 100.0 100.0 100.0 6.9 3.7 3.7 3.7
Coal  58.3  123.2  154.4  166.5  222.6  371.8 86.8 84.3 84.9 85.4 84.9 82.3 6.7 3.7 3.5 3.6
Oil  3.7  10.4  10.1  10.4  9.2  13.7 5.5 7.1 5.6 5.3 3.5 3.0 6.9 –0.9 2.7 1.2
Natural Gas  5.1  12.5  17.3  18.1  30.3  66.3 7.7 8.6 9.5 9.3 11.5 14.7 8.4 5.7 5.4 5.5

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 28.0  28.6  28.3  27.8  32.4  37.4  0.1 1.4 1.0 1.1
Coal 28.3 27.7 26.8 26.3 31.1 36.1 –0.4 1.5 1.0 1.2
Oil 24.1 26.3 30.0 31.6 32.4 34.3 1.5 0.8 0.4 0.5
Natural Gas 27.6 39.0 40.4 39.7 42.1 45.6 2.6 0.4 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 568.3   943.2   1,142.0   1,226.7   1,631.9   2,842.6  4.8 3.6 3.8 3.7

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 313.4  530.2  733.2  798.4  1,361.9  2,926.2 5.8 6.4 5.2 5.7
Population (million persons)  1,010.2  1,229.6  1,334.8  1,354.6  1,536.5  1,787.0  1.9 1.4 1.0 1.2
GDP per capita (thousands of constant 2000 $/person) 0.3 0.4 0.5 0.6 0.9 1.6 3.9 4.9 4.2 4.5
Primary energy demand per capita (TOE/person) 0.34 0.40 0.44 0.45 0.49 0.71 1.6 1.2 2.5 2.0
Primary energy demand per GDP (TOE/constant 2000 $)  1,101  935  794  766  553  432 –2.2 –3.5 –1.6 –2.4
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,813  1,779  1,557  1,536  1,198  971 –1.0 –2.6 –1.4 –1.9
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.65 1.90 1.96 2.01 2.17 2.25 1.2 1.0 0.2 0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. Maldives’ 1990 GDP is not included due to limited data availability.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, UNSD, and WB.
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Bangladesh

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 12.8   18.7   24.2   25.0   35.0   56.5  100.0 100.0 100.0 100.0 100.0 100.0 4.3 3.8 3.2 3.4
Coal  0.3  0.3  0.4  0.4  1.0  1.1 2.2 1.8 1.4 1.4 2.8 1.9 1.5 10.9 0.7 4.7
Oil  1.9  3.3  4.6  4.5  5.9  9.0 14.7 17.8 19.1 17.8 16.9 16.0 6.2 2.5 2.9 2.7
Natural Gas  3.7  7.4  10.8  11.7  18.7  35.6 29.0 39.4 44.7 46.6 53.5 63.0 7.4 5.6 4.4 4.9
Hydro  0.1  0.1  0.1  0.1  0.1  0.1 0.6 0.4 0.5 0.5 0.4 0.2 2.6 1.5 0.5 0.9
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  6.9  7.6  8.3  8.4  9.2  10.7 53.5 40.6 34.3 33.7 26.4 18.9 1.3 1.1 1.0 1.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 11.1   15.4   19.7   20.1   27.1   42.8  100.0 100.0 100.0 100.0 100.0 100.0 3.9 3.2 3.1 3.1

Industry  1.0  1.9  2.8  3.0  4.9  9.6 8.8 12.3 14.3 15.0 18.0 22.4 7.3 5.7 4.6 5.0
Transport  0.6  1.1  1.9  1.8  3.1  5.8 5.7 7.3 9.4 9.0 11.5 13.6 7.4 5.3 4.3 4.7
Other Sectors  8.1  10.0  12.6  12.8  16.0  23.0 73.1 64.9 64.0 63.8 59.1 53.7 3.0 2.4 2.4 2.4
Non–energy  1.4  2.4  2.5  2.5  3.1  4.4 12.4 15.5 12.9 12.2 11.4 10.2 4.2 2.0 2.3 2.2

By Fuel
Total  11.1   15.4   19.7   20.1   27.1   42.8  100.0 100.0 100.0 100.0 100.0 100.0 3.9 3.2 3.1 3.1

Coal  0.3  0.3  0.4  0.4  0.5  0.6 2.5 2.1 1.8 1.7 1.8 1.4 1.5 3.5 1.4 2.2
Oil  1.7  2.8  4.0  3.8  5.5  8.7 15.0 18.4 20.0 19.1 20.2 20.3 5.9 3.3 3.1 3.2
Natural Gas  1.9  3.5  5.5  5.6  8.5  16.0 16.7 23.0 28.0 27.9 31.5 37.3 7.6 4.4 4.3 4.3
Electricity  0.4  1.1  1.7  1.8  3.4  6.8 3.7 7.0 8.5 9.2 12.4 16.0 10.0 7.2 4.8 5.8
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  6.9  7.6  8.3  8.4  9.2  10.7 62.0 49.5 42.1 42.0 34.1 24.9 1.3 1.1 1.0 1.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 7.7   15.8   22.6   24.3   44.0   87.5  100.0 100.0 100.0 100.0 100.0 100.0 7.4 6.9 4.7 5.6
Coal  –  –  –  –  1.3  1.3 – – – – 3.0 1.5 – – 0.0 –
Oil  0.3  1.0  1.5  1.6  0.8  0.2 4.3 6.5 6.7 6.7 1.9 0.2 10.7 –5.8 –8.7 –7.6
Natural Gas  6.5  13.8  19.8  21.3  40.3  84.2 84.3 87.5 87.6 87.6 91.6 96.2 7.7 7.3 5.0 6.0
Hydro  0.9  0.9  1.3  1.4  1.5  1.6 11.4 6.0 5.7 5.7 3.4 1.8 2.6 1.5 0.5 0.9
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  0.0  0.2 – – – – 0.1 0.2 – – 8.3 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.8   3.6   5.2   5.9   9.9   18.3  100.0 100.0 100.0 100.0 100.0 100.0 7.4 6.6 4.2 5.1
Coal  –  –  –  –  0.5  0.5 – – – – 4.9 2.7 – – 0.0 –
Oil  0.1  0.4  0.5  0.6  0.3  0.1 6.5 9.8 10.3 9.8 2.8 0.4 10.7 –6.5 –9.2 –8.1
Natural Gas  1.7  3.3  4.7  5.3  9.2  17.8 93.5 90.2 89.7 90.2 92.3 97.0 7.1 6.9 4.5 5.5

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 32.8  35.1  35.2  33.5  36.8  40.3  0.5 0.4 0.6 0.5
Coal – – – – 23.1 23.1 – – 0.0 –
Oil 24.5 25.0 24.5 24.5 26.3 28.3 0.0 0.7 0.5 0.6
Natural Gas 33.4 36.2 36.4 34.5 37.8 40.8 0.6 0.4 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 11.5   21.1   32.8   34.4   55.4   99.6  7.2 5.4 4.0 4.5

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 29.5  47.1  61.4  65.4  103.3  198.1 5.0 5.4 4.4 4.8
Population (million persons)  113.0  139.4  153.3  155.8  180.1  217.9  2.1 1.6 1.3 1.4
GDP per capita (thousands of constant 2000 $/person) 0.3 0.3 0.4 0.4 0.6 0.9 2.9 3.7 3.1 3.3
Primary energy demand per capita (TOE/person) 0.11 0.13 0.16 0.16 0.19 0.26 2.2 2.1 1.9 2.0
Primary energy demand per GDP (TOE/constant 2000 $)  435  397  394  383  338  285 –0.7 –1.5 –1.1 –1.3
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  392  447  535  525  536  503 2.1 0.0 –0.4 –0.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.90 1.13 1.36 1.37 1.58 1.76 2.8 1.6 0.7 1.1

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Bhutan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.9   1.1   1.2   1.2   1.4   1.6  100.0 100.0 100.0 100.0 100.0 100.0 1.7 2.1 1.0 1.4
Coal  0.0  0.0  0.0  0.0  0.1  0.2 1.4 4.3 3.5 3.2 8.0 13.7 8.0 11.1 4.6 7.2
Oil  0.0  0.0  0.1  0.1  0.1  0.2 3.2 4.6 4.6 4.7 7.7 11.9 4.2 7.4 4.0 5.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.1  0.2  0.2  0.2  0.7  1.1 14.9 14.6 17.5 19.8 45.8 63.9 2.8 12.4 3.3 6.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.7  0.8  0.9  0.8  0.5  0.2 80.5 76.4 74.4 72.4 38.6 10.5 1.1 –4.4 –7.4 –6.2

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.3   1.1   1.1   1.1   1.4   1.6  100.0 100.0 100.0 100.0 100.0 100.0 8.9 2.0 0.9 1.3

Industry  0.0  0.1  0.1  0.1  0.2  0.4 7.1 7.0 6.6 6.2 15.5 26.9 8.4 11.1 4.6 7.2
Transport  0.0  0.0  0.0  0.0  0.1  0.2 0.6 3.1 3.0 3.0 6.2 10.6 20.8 9.6 4.6 6.6
Other Sectors  0.3  1.0  1.0  1.0  1.1  1.0 92.3 89.9 90.4 90.8 78.3 62.4 8.8 0.5 –0.6 –0.2
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  0.3   1.1   1.1   1.1   1.4   1.6  100.0 100.0 100.0 100.0 100.0 100.0 8.9 2.0 0.9 1.3

Coal  0.0  0.0  0.0  0.0  0.1  0.2 4.0 4.3 3.5 3.2 8.2 14.2 8.0 11.1 4.6 7.2
Oil  0.0  0.0  0.1  0.1  0.1  0.2 4.0 4.7 4.6 4.7 7.8 12.4 10.1 7.5 4.0 5.4
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.1  0.1  0.1  0.3 4.1 3.2 4.7 4.6 9.9 16.5 9.9 9.9 4.4 6.6
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.3  0.9  1.0  1.0  1.0  0.9 88.0 87.8 87.2 87.5 74.1 57.0 8.9 0.3 –0.9 –0.4

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.6   1.8   2.4   2.6   7.6   12.3  100.0 100.0 100.0 100.0 100.0 100.0 2.8 12.4 3.3 6.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  –  0.0  0.0  0.0  0.0 0.4 – 0.1 0.1 0.0 0.0 –8.0 2.7 1.2 1.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  1.6  1.8  2.4  2.6  7.6  12.3 99.6 100.0 99.9 99.9 100.0 100.0 2.8 12.4 3.3 6.8
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.0   –   0.0   0.0   0.0   0.0  100.0 – 100.0 100.0 100.0 100.0 –7.7 2.5 1.3 1.8
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  –  0.0  0.0  0.0  0.0 100.0 – 100.0 100.0 100.0 100.0 –7.7 2.5 1.3 1.8
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 29.7  – 28.2  28.2  28.7  28.1  –0.3 0.1 –0.1 0.0
Coal – – – – – – – – – –
Oil 29.7 – 28.2 28.2 28.7 28.1 –0.3 0.1 –0.1 0.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.1   0.3   0.3   0.3   0.8   1.5  5.9 9.4 4.4 6.4

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 0.3  0.4  0.6  0.7  1.3  3.0 5.9 7.5 5.5 6.3
Population (million persons)  0.5  0.6  0.6  0.6  0.7  0.9  1.0 1.5 1.0 1.2
GDP per capita (thousands of constant 2000 $/person) 0.5 0.8 1.0 1.1 1.8 3.5 4.8 6.0 4.5 5.1
Primary energy demand per capita (TOE/person) 1.65 1.90 1.81 1.78 1.93 1.94 0.6 0.7 0.0 0.3
Primary energy demand per GDP (TOE/constant 2000 $)  3,261  2,378  1,776  1,632  1,064  552 –4.0 –5.0 –4.3 –4.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  497  748  495  436  591  503 0.0 1.8 –1.1 0.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.15 0.31 0.28 0.27 0.56 0.91 4.1 7.1 3.4 4.9

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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India

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 319.9   459.8   538.1   565.8   692.3   1,171.7  100.0 100.0 100.0 100.0 100.0 100.0 3.5 2.6 3.6 3.2
Coal  106.1  164.4  207.5  222.8  281.5  456.6 33.2 35.8 38.6 39.4 40.7 39.0 4.6 3.1 3.3 3.2
Oil  62.7  114.4  128.7  136.1  165.8  316.4 19.6 24.9 23.9 24.1 24.0 27.0 4.9 2.6 4.4 3.7
Natural Gas  9.8  21.0  29.7  31.4  46.1  97.4 3.1 4.6 5.5 5.5 6.7 8.3 7.6 4.5 5.1 4.9
Hydro  6.2  6.4  8.7  9.8  12.1  21.5 1.9 1.4 1.6 1.7 1.7 1.8 2.4 3.3 3.9 3.7
Nuclear  1.6  4.4  4.5  4.8  20.0  56.3 0.5 1.0 0.8 0.9 2.9 4.8 7.2 16.1 7.1 10.6
Othersa  133.6  149.2  158.9  161.0  166.7  223.6 41.8 32.4 29.5 28.4 24.1 19.1 1.2 0.5 2.0 1.4

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 252.9   320.4   360.6   378.5   448.6   766.5  100.0 100.0 100.0 100.0 100.0 100.0 2.4 2.2 3.6 3.1

Industry  70.3  87.1  101.8  109.0  153.3  254.9 27.8 27.2 28.2 28.8 34.2 33.3 2.5 4.2 3.4 3.7
Transport  28.3  33.7  37.2  39.0  53.8  104.6 11.2 10.5 10.3 10.3 12.0 13.6 1.8 3.7 4.5 4.2
Other Sectors  142.7  170.8  189.1  193.0  218.0  360.3 56.4 53.3 52.4 51.0 48.6 47.0 1.9 1.4 3.4 2.6
Non–energy  11.7  28.8  32.6  37.4  23.6  46.7 4.6 9.0 9.0 9.9 5.3 6.1 7.1 –3.2 4.7 1.5

By Fuel
Total  252.9   320.4   360.6   378.5   448.6   766.5  100.0 100.0 100.0 100.0 100.0 100.0 2.4 2.2 3.6 3.1

Coal  41.8  33.5  40.4  44.6  46.5  67.6 16.5 10.4 11.2 11.8 10.4 8.8 –0.2 1.4 2.5 2.1
Oil  53.8  97.4  107.5  114.9  146.8  290.0 21.3 30.4 29.8 30.4 32.7 37.8 4.7 3.2 4.6 4.0
Natural Gas  5.6  9.7  14.9  16.6  21.4  41.3 2.2 3.0 4.1 4.4 4.8 5.4 6.7 3.7 4.5 4.1
Electricity  18.2  31.7  40.7  43.5  71.8  156.1 7.2 9.9 11.3 11.5 16.0 20.4 5.5 5.9 5.3 5.5
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  133.5  148.1  157.1  158.9  162.1  211.5 52.8 46.2 43.6 42.0 36.1 27.6 1.1 0.3 1.8 1.2

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 289.4   562.2   699.2   744.1   1,177.5   2,414.2  100.0 100.0 100.0 100.0 100.0 100.0 6.1 5.4 4.9 5.1
Coal  191.6  397.4  481.8  508.4  798.5  1,543.6 66.2 70.7 68.9 68.3 67.8 63.9 6.3 5.2 4.5 4.8
Oil  10.0  27.3  28.3  31.5  26.6  46.7 3.5 4.9 4.0 4.2 2.3 1.9 7.1 –0.6 3.8 2.0
Natural Gas  10.0  43.0  61.5  62.1  108.0  267.6 3.4 7.7 8.8 8.3 9.2 11.1 12.9 5.8 6.2 6.1
Hydro  71.7  74.5  101.7  113.6  140.4  250.3 24.8 13.2 14.6 15.3 11.9 10.4 2.4 3.3 3.9 3.7
Nuclear  6.1  16.9  17.3  18.6  76.8  216.0 2.1 3.0 2.5 2.5 6.5 8.9 7.2 16.1 7.1 10.6
Othersb  0.0  3.0  8.6  9.9  27.2  90.0 0.0 0.5 1.2 1.3 2.3 3.7 45.2 12.3 8.3 9.9

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 65.3   141.6   175.5   188.0   249.3   428.2  100.0 100.0 100.0 100.0 100.0 100.0 6.8 3.6 3.7 3.6
Coal  58.3  123.2  154.4  166.5  220.6  367.3 89.2 89.2 88.0 88.5 88.5 85.8 6.7 3.6 3.5 3.5
Oil  3.6  9.2  8.4  8.8  7.5  12.3 5.5 5.5 4.8 4.7 3.0 2.9 5.9 –1.1 3.3 1.5
Natural Gas  3.5  9.3  12.6  12.8  21.1  48.5 5.3 5.3 7.2 6.8 8.5 11.3 9.0 5.3 5.7 5.5

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 27.9  28.4  28.0  27.5  32.2  37.3  0.0 1.4 1.0 1.2
Coal 28.3 27.7 26.8 26.3 31.1 36.1 –0.4 1.5 1.0 1.2
Oil 24.1 25.7 28.8 30.8 30.3 32.6 1.2 0.5 0.5 0.5
Natural Gas 24.7 40.0 41.9 41.9 44.0 47.4 3.6 0.5 0.5 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 551.8   907.3   1,092.2   1,176.0   1,546.2   2,689.2  4.7 3.5 3.8 3.7

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 270.5  460.2  644.1  703.3  1,212.7  2,642.1 6.0 6.5 5.3 5.8
Population (million persons)  860.2  1,046.2  1,134.4  1,151.0  1,302.5  1,505.7 1.9 1.4 1.0 1.1
GDP per capita (thousands of constant 2000 $/person) 0.3 0.4 0.6 0.6 0.9 1.8 4.0 5.1 4.3 4.6
Primary energy demand per capita (TOE/person) 0.37 0.44 0.47 0.49 0.53 0.78 1.6 1.1 2.6 2.0
Primary energy demand per GDP (TOE/constant 2000 $)  1,183  999  835  804  571  443 –2.3 –3.7 –1.7 –2.5
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  2,040  1,972  1,696  1,672  1,275  1,018 –1.2 –2.8 –1.5 –2.0
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.72 1.97 2.03 2.08 2.23 2.30 1.1 1.0 0.2 0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Maldives

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.1   0.2   0.3   0.5   0.5   0.7  100.0 100.0 100.0 100.0 100.0 100.0 13.4 3.4 3.0 3.1
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.1  0.2  0.2  0.3  0.4  0.6 99.9 99.9 66.7 62.5 74.6 83.4 10.4 4.6 3.7 4.1
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  0.0  0.0  0.1  0.2  0.1  0.1 0.1 0.1 33.3 37.5 25.4 16.6 64.3 0.7 0.1 0.3

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.0   0.1   0.2   0.3   0.4   0.6  100.0 100.0 100.0 100.0 100.0 100.0 10.2 7.9 2.7 4.7

Industry  –  –  –  –  –  – – – – – – – – – – –
Transport  0.0  0.1  0.2  0.2  0.3  0.4 87.0 100.0 91.9 91.9 63.9 70.9 10.6 4.0 3.4 3.6
Other Sectors  0.0  0.0  0.0  0.0  0.1  0.2 13.0 9.7 8.1 8.1 36.1 29.1 6.7 25.3 1.2 10.2
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  0.0   0.1   0.2   0.3   0.4   0.6  100.0 100.0 100.0 100.0 100.0 100.0 10.2 7.9 2.7 4.7

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.1  0.2  0.2  0.3  0.4 96.0 96.0 92.4 93.5 64.2 71.1 9.9 4.0 3.4 3.6
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.0  0.0  0.0  0.1 4.0 4.0 7.6 6.5 6.8 9.1 15.0 6.7 4.7 5.5
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  –  –  –  –  0.1  0.1 – – – – 29.0 19.8 – – 0.1 –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.0   0.1   0.2   0.2   0.4   0.7  100.0 100.0 100.0 100.0 100.0 100.0 14.6 6.8 4.7 5.5
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.1  0.2  0.2  0.4  0.7 100.0 100.0 100.0 100.0 100.0 100.0 14.6 6.8 4.7 5.5
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.0   0.0   0.0   0.1   0.1   0.2  100.0 100.0 100.0 100.0 100.0 100.0 15.7 6.8 4.7 5.5
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.0  0.0  0.1  0.1  0.2 100.0 100.0 100.0 100.0 100.0 100.0 15.7 6.8 4.7 5.5
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 40.7  36.7  35.1  34.5  35.1  35.1  –1.0 0.0 0.0 0.0
Coal – – – – – – – – – –
Oil 40.7 36.7 35.1 34.5 35.1 35.1 –1.0 0.0 0.0 0.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.2   0.5   0.7   0.9   1.1   1.9  10.4 4.6 3.7 4.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c –  0.6  0.8  1.0  1.5  3.4 – 6.7 5.5 5.9
Population (million persons)  0.2  0.3  0.3  0.3  0.4  0.4  2.1 1.8 1.4 1.6
GDP per capita (thousands of constant 2000 $/person) – 2.3 2.7 3.3 4.3 7.7 – 4.8 4.0 4.3
Primary energy demand per capita (TOE/person) 0.24 0.61 1.15 1.54 1.34 1.69 11.1 1.6 1.5 1.6
Primary energy demand per GDP (TOE/constant 2000 $)  –  266  428  473  314  219 – –3.1 –2.4 –2.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  –  820  878  910  719  561 – –2.0 –1.6 –1.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 3.08 3.08 2.05 1.92 2.29 2.57 –2.7 1.1 0.7 0.9

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. Maldives’ 1990 GDP is not included due to limited data availability.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, UNSD, and WB.
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Nepal

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5.8   8.2   9.2   9.4   11.6   16.4  100.0 100.0 100.0 100.0 100.0 100.0 3.1 2.4 2.3 2.3
Coal  0.0  0.3  0.2  0.3  0.3  0.6 0.8 3.2 2.7 2.7 2.8 3.7 11.4 3.0 4.1 3.7
Oil  0.3  0.8  0.8  0.8  1.1  2.3 4.5 9.4 8.6 8.6 9.4 13.9 7.7 3.3 5.0 4.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.1  0.1  0.2  0.2  0.4  0.7 1.3 1.7 2.4 2.4 3.1 4.0 7.6 4.9 4.1 4.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  5.4  7.0  7.9  8.1  9.8  12.8 93.4 85.7 86.3 86.3 84.6 78.3 2.6 2.2 1.8 1.9

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 5.8   8.1   9.1   9.3   11.5   16.2  100.0 100.0 100.0 100.0 100.0 100.0 3.1 2.4 2.3 2.3

Industry  0.1  0.4  0.4  0.4  0.5  1.0 1.8 4.7 4.5 4.5 4.7 6.0 9.4 2.8 4.0 3.5
Transport  0.1  0.3  0.3  0.3  0.4  0.7 2.2 4.0 3.7 3.7 3.9 4.1 6.8 2.8 2.8 2.8
Other Sectors  5.5  7.4  8.4  8.6  10.6  14.6 95.9 91.1 91.8 91.8 91.4 89.8 2.8 2.3 2.2 2.2
Non–energy  0.0  0.0  –  –  –  – 0.1 0.1 – – – – – – – –

By Fuel
Total  5.8   8.1   9.1   9.3   11.5   16.2  100.0 100.0 100.0 100.0 100.0 100.0 3.1 2.4 2.3 2.3

Coal  0.0  0.3  0.2  0.3  0.3  0.6 0.7 3.2 2.7 2.7 2.9 3.7 12.5 3.0 4.1 3.7
Oil  0.3  0.7  0.8  0.8  1.1  2.3 4.5 9.3 8.6 8.6 9.4 14.0 7.7 3.3 5.0 4.4
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.1  0.1  0.2  0.2  0.3  0.5 0.9 1.4 1.9 1.9 2.4 3.1 8.4 5.0 4.1 4.4
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  5.4  7.0  7.9  8.1  9.8  12.8 93.9 86.2 86.8 86.8 85.3 79.1 2.6 2.2 1.8 2.0

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.9   1.7   2.6   2.7   4.2   7.7  100.0 100.0 100.0 100.0 100.0 100.0 7.6 4.9 4.1 4.4
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.0  0.0  0.0  0.0  0.0 0.1 1.6 0.4 0.4 0.4 0.4 16.6 5.4 4.1 4.6
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.9  1.6  2.6  2.7  4.2  7.7 99.8 96.8 99.2 99.6 99.6 99.6 7.5 4.9 4.1 4.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  0.0  0.0  0.0  –  –  – 0.1 1.6 0.4 – – – 16.6 – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   0.0   0.0   0.0   0.0   0.0  – 100.0 100.0 100.0 100.0 100.0 – 4.4 3.1 3.6
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  –  0.0  0.0  0.0  0.0  0.0 – 100.0 100.0 100.0 100.0 100.0 – 4.4 3.1 3.6
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total – 38.7  28.7  28.7  31.7  36.8  – 1.0 1.0 1.0
Coal – – – – – – – – – –
Oil – 38.7 28.7 28.7 31.7 36.8 – 1.0 1.0 1.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.1   3.5   3.6   3.7   4.9   9.5  8.2 3.2 4.4 3.9

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 3.4  5.5  6.5  6.7  9.3  15.8 4.5 3.6 3.6 3.6
Population (million persons)  19.1  24.4  27.1  27.6  32.8  41.7 2.4 1.9 1.6 1.7
GDP per capita (thousands of constant 2000 $/person) 0.2 0.2 0.2 0.2 0.3 0.4 2.1 1.7 1.9 1.8
Primary energy demand per capita (TOE/person) 0.30 0.33 0.34 0.34 0.35 0.39 0.7 0.4 0.7 0.6
Primary energy demand per GDP (TOE/constant 2000 $)  1,727  1,486  1,410  1,403  1,247  1,040 –1.3 –1.2 –1.2 –1.2
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  327  633  551  548  528  601 3.5 –0.4 0.9 0.3
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.19 0.43 0.39 0.39 0.42 0.58 5.0 0.8 2.1 1.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

 a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Sri Lanka

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5.5   8.1   9.1   9.4   12.6   17.4  100.0 100.0 100.0 100.0 100.0 100.0 3.4 3.3 2.2 2.6
Coal  0.0  0.0  0.1  0.1  1.5  4.0 0.1 0.0 0.7 0.7 12.2 22.8 18.9 36.8 6.5 17.7
Oil  1.3  3.5  3.9  3.8  5.6  8.2 24.0 43.9 43.4 40.7 44.8 47.1 7.5 3.6 2.5 3.0
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.3  0.3  0.3  0.4  0.3  0.4 4.9 3.4 3.3 4.2 2.6 2.2 0.6 1.0 1.0 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  3.9  4.3  4.8  5.1  5.1  4.8 71.0 52.7 52.6 54.3 40.4 27.9 1.3 0.6 –0.3 0.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 5.3   7.3   8.4   8.7   10.8   14.1  100.0 100.0 100.0 100.0 100.0 100.0 3.1 2.5 1.8 2.1

Industry  0.8  1.4  1.8  1.8  2.3  3.3 14.7 19.5 21.7 20.8 21.7 23.2 5.8 2.5 2.3 2.4
Transport  0.8  1.9  2.0  1.9  3.1  5.4 15.5 25.3 23.2 22.3 29.1 38.0 6.0 4.8 3.7 4.1
Other Sectors  3.7  4.0  4.6  4.8  5.2  5.4 69.2 54.3 54.4 55.9 48.4 38.0 1.5 1.3 0.2 0.6
Non–energy  0.0  0.1  0.1  0.1  0.1  0.1 0.6 0.9 0.7 1.0 0.8 0.8 4.7 3.5 1.8 2.5

By Fuel
Total  5.3   7.3   8.4   8.7   10.8   14.1  100.0 100.0 100.0 100.0 100.0 100.0 3.1 2.5 1.8 2.1

Coal  0.0  0.0  0.1  0.1  0.1  0.1 0.1 0.0 0.8 0.8 0.6 0.5 19.0 0.0 0.0 0.0
Oil  1.2  2.6  2.9  2.8  4.4  7.2 22.3 35.3 34.9 32.3 41.2 51.2 6.3 4.2 3.3 3.7
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.2  0.5  0.6  0.7  1.1  1.9 4.2 6.4 7.4 7.7 10.5 13.6 7.1 6.2 3.6 4.6
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  3.9  4.3  4.8  5.1  5.1  4.9 73.4 58.3 56.9 59.2 47.6 34.7 1.4 0.7 –0.3 0.1

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.2   6.7   8.8   9.4   15.9   26.8  100.0 100.0 100.0 100.0 100.0 100.0 7.1 6.1 3.5 4.6
Coal  –  –  –  –  5.2  15.4 – – – – 32.5 57.6 – – 7.6 –
Oil  0.0  3.5  5.3  4.8  6.9  6.9 0.2 52.1 60.6 50.6 43.6 25.9 59.1 2.7 0.0 1.1
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  3.1  3.2  3.5  4.6  3.8  4.4 99.8 47.8 39.4 49.4 24.0 16.5 0.6 1.0 1.0 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  0.0  0.0  0.0  –  – – 0.0 0.0 0.0 – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.0   0.9   1.1   0.9   2.8   5.1  100.0 100.0 100.0 100.0 100.0 100.0 52.3 9.9 4.0 6.3
Coal  –  –  –  –  1.5  4.0 – – – – 54.1 77.9 – – 6.5 –
Oil  0.0  0.9  1.1  0.9  1.3  1.1 100.0 100.0 100.0 100.0 45.9 22.1 52.3 1.7 –1.0 0.1
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 21.5  32.9  41.4  44.0  36.6  37.9  4.5 –1.2 0.2 –0.4
Coal – – – – 28.9 33.6 – – 1.0 –
Oil 21.5 32.9 41.4 44.0 45.7 53.1 4.5 1.0 1.0 1.0
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.5   10.5   12.4   11.5   23.5   40.9  8.7 6.6 3.7 4.9

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 9.8  16.3  19.8  21.3  33.7  63.9 4.8 5.4 4.4 4.8
Population (million persons)  17.1  18.7  19.1  19.2  20.0  20.2 0.7 0.4 0.1 0.2
GDP per capita (thousands of constant 2000 $/person) 0.6 0.9 1.0 1.1 1.7 3.2 4.0 5.0 4.3 4.6
Primary energy demand per capita (TOE/person) 0.32 0.43 0.48 0.49 0.63 0.86 2.6 2.9 2.1 2.4
Primary energy demand per GDP (TOE/constant 2000 $)  562  495  459  442  373  271 –1.3 –2.0 –2.1 –2.1
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  360  643  627  539  699  640 3.8 1.1 –0.6 0.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.64 1.30 1.37 1.22 1.87 2.36 5.2 3.2 1.5 2.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Southeast Asia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 247.6   400.2   492.1   500.6   624.1   988.2  100.0 100.0 100.0 100.0 100.0 100.0 4.7 2.4 3.1 2.8
Coal  12.0  29.6  55.7  63.1  105.5  179.6 4.9 7.4 11.3 12.8 16.9 18.2 10.8 6.6 3.6 4.8
Oil  96.2  161.2  192.4  185.9  230.5  382.4 38.9 40.3 39.1 37.8 36.9 38.7 4.7 1.8 3.4 2.8
Natural Gas  32.8  78.3  104.1  108.2  129.8  213.9 13.3 19.6 21.2 22.0 20.8 21.6 8.0 2.2 3.4 2.9
Hydro  2.5  4.4  5.0  5.6  9.8  17.6 1.0 1.1 1.0 1.1 1.6 1.8 4.7 6.9 4.0 5.2
Nuclear  –  –  –  –  –  7.8 – – – – – 0.8 – – – –
Othersa  104.0  126.8  134.9  137.9  148.5  186.9 42.0 31.7 27.4 28.0 23.8 18.9 1.7 1.0 1.5 1.3

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 180.0   287.6   349.7   355.1   442.8   690.0  100.0 100.0 100.0 100.0 100.0 100.0 4.5 2.4 3.0 2.8

Industry  37.4  72.6  93.1  95.8  122.6  203.4 20.8 25.2 26.6 27.0 27.7 29.5 6.3 2.8 3.4 3.2
Transport  35.6  70.3  87.0  85.3  120.3  208.3 19.8 24.5 24.9 24.0 27.2 30.2 6.1 3.3 3.7 3.6
Other Sectors  95.2  125.1  140.0  142.3  160.4  209.1 52.9 43.5 40.0 40.1 36.2 30.3 2.6 1.4 1.8 1.6
Non–energy  11.8  19.6  29.6  31.6  39.5  69.3 6.5 6.8 8.5 8.9 8.9 10.0 6.3 2.9 3.8 3.5

By Fuel
Total  180.0   287.6   349.7   355.1   442.8   690.0  100.0 100.0 100.0 100.0 100.0 100.0 4.5 2.4 3.0 2.8

Coal  4.2  13.6  25.1  30.1  36.1  46.4 2.3 4.7 7.2 8.5 8.2 6.7 12.7 3.7 1.7 2.5
Oil  70.8  128.1  155.4  151.3  201.3  343.8 39.3 44.5 44.4 43.3 45.5 49.8 5.4 2.6 3.6 3.2
Natural Gas  8.3  16.6  22.6  22.9  30.6  50.2 4.6 5.8 6.5 6.5 6.9 7.3 6.9 3.1 3.4 3.2
Electricity  11.0  27.6  37.9  40.0  62.5  123.1 6.1 9.6 10.9 11.4 14.1 17.8 8.6 5.1 4.6 4.8
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  85.8  101.6  108.7  110.7  112.4  126.4 47.7 35.3 31.1 31.7 25.4 18.3 1.6 0.3 0.8 0.6

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 154.6   372.9   506.3   530.4   818.1   1,618.4  100.0 100.0 100.0 100.0 100.0 100.0 8.2 4.9 4.7 4.8
Coal  28.4  76.0  119.5  131.7  281.1  559.8 18.3 20.4 23.6 26.0 34.4 34.6 10.1 8.9 4.7 6.4
Oil  64.8  72.5  70.7  67.2  25.6  22.8 41.9 19.4 14.0 13.3 3.1 1.4 0.6 –9.7 –0.8 –4.4
Natural Gas  25.7  155.3  238.2  245.9  354.1  711.2 16.6 41.7 47.0 48.6 43.3 43.9 16.0 4.0 4.8 4.5
Hydro  29.1  51.1  58.1  65.3  115.2  221.2 18.8 13.7 11.5 12.9 14.1 13.7 4.7 7.1 4.4 5.5
Nuclear  –  –  –  –  –  29.8 – – – – – 1.8 – – – –
Othersb  6.6  18.0  19.7  20.3  42.2  73.6 4.2 4.8 3.9 4.0 5.2 4.5 7.6 7.9 3.8 5.4

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 30.4   69.3   97.5   99.0   145.9   271.8  100.0 100.0 100.0 100.0 100.0 100.0 8.1 4.1 4.2 4.2
Coal  6.9  17.6  30.5  32.6  68.6  131.7 22.6 25.4 31.3 33.5 47.0 48.5 10.5 8.4 4.4 6.0
Oil  17.1  17.4  16.0  14.1  6.3  6.0 56.3 25.1 16.4 14.5 4.3 2.2 –0.5 –8.8 –0.4 –3.8
Natural Gas  6.4  34.2  51.0  52.2  71.0  134.0 21.1 49.4 52.3 53.6 48.7 49.3 14.8 3.4 4.3 3.9

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 33.7  37.7  37.8  38.6  38.9  40.9  0.8 0.3 0.3 0.3
Coal 35.6 37.1 33.7 34.7 35.3 36.5 –0.4 0.5 0.2 0.3
Oil 32.6 35.8 38.1 40.9 34.7 32.7 1.0 –0.9 –0.4 –0.6
Natural Gas 34.6 39.0 40.2 40.5 42.9 45.6 1.0 0.7 0.4 0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 370.5   724.2   896.0   907.2   1,243.2   2,078.9  6.1 3.3 3.5 3.4

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 359.3  596.5  756.8  803.2  1,179.5  2,288.6 5.1 4.5 4.5 4.5
Population (million persons)  430.1  519.2  556.6  563.6  626.5  708.3  1.7 1.2 0.8 1.0
GDP per capita (thousands of constant 2000 $/person) 0.8 1.1 1.4 1.4 1.9 3.2 3.3 3.3 3.7 3.5
Primary energy demand per capita (TOE/person) 0.58 0.77 0.88 0.89 1.00 1.40 2.9 1.2 2.3 1.8
Primary energy demand per GDP (TOE/constant 2000 $)  689  671  650  623  529  432 –0.4 –2.0 –1.3 –1.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,031  1,214  1,184  1,130  1,054  908 0.9 –1.2 –1.0 –1.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.50 1.81 1.82 1.81 1.99 2.10 1.3 0.9 0.4 0.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note:  
1. Totals may not add up because of rounding. 
2. Cambodia’s data is available from 1995.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c GDP assumptions of ADB and APERC are used for 2015 and 2030.

Source: ADB, APERC, IEA, Lao PDR Ministry of Mines and Energy, UNSD, and WB.
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Brunei Darussalam

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.8   2.5   2.6   2.8   5.4   6.8  100.0 100.0 100.0 100.0 100.0 100.0 2.5 7.4 1.6 3.9
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.1  0.7  0.8  0.8  2.8  4.3 6.8 26.7 29.9 26.9 52.7 62.8 13.2 13.6 2.8 7.0
Natural Gas  1.7  1.9  1.8  2.1  2.5  2.5 93.2 73.3 70.1 73.1 47.3 36.7 0.6 3.3 –0.1 1.3
Hydro  –  –  –  –  –  0.0 – – – – – 0.5 – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  –  –  –  –  –  – – – – – – – – – – –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 0.4   0.7   0.8   0.8   1.6   1.8  100.0 100.0 100.0 100.0 100.0 100.0 4.6 6.4 1.1 3.2

Industry  0.1  0.1  0.2  0.1  0.3  0.3 22.6 19.6 20.6 13.5 17.1 15.8 4.0 4.4 0.6 2.1
Transport  0.2  0.3  0.4  0.4  0.5  0.7 53.3 48.1 48.4 53.6 32.2 37.6 3.9 2.2 2.2 2.2
Other Sectors  0.1  0.2  0.2  0.2  0.3  0.4 20.0 29.2 28.1 30.4 18.9 19.7 7.0 2.3 1.4 1.8
Non–energy  0.0  0.0  0.0  0.0  0.5  0.5 4.0 3.1 2.9 2.4 31.8 27.0 2.3 35.3 0.0 12.9

By Fuel
Total  0.4   0.7   0.8   0.8   1.6   1.8  100.0 100.0 100.0 100.0 100.0 100.0 4.6 6.4 1.1 3.2

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.3  0.5  0.6  0.5  0.7  0.9 79.4 70.4 68.3 65.8 44.6 49.2 3.6 2.0 1.8 1.9
Natural Gas  –  –  –  0.0  0.6  0.6 – – – 1.6 36.0 31.2 – – 0.2 –
Electricity  0.1  0.2  0.3  0.3  0.3  0.4 20.6 29.6 31.7 32.5 19.4 19.6 7.7 1.3 1.2 1.2
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  –  –  –  –  –  – – – – – – – – – – –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.2   2.5   3.3   3.3   3.8   4.5  100.0 100.0 100.0 100.0 100.0 100.0 7.1 1.4 1.2 1.3
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.0  0.0  0.0  0.0  0.0 0.9 0.9 0.9 1.0 1.1 1.0 6.7 3.6 0.7 1.8
Natural Gas  1.2  2.5  3.2  3.3  3.7  4.1 99.1 99.1 99.1 99.0 98.9 90.8 7.1 1.4 0.6 0.9
Hydro  –  –  –  –  –  0.4 – – – – – 8.2 – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.5   0.9   1.1   1.2   1.2   1.3  100.0 100.0 100.0 100.0 100.0 100.0 5.9 1.1 0.4 0.7
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  0.0  0.0  0.0  0.0  0.0  0.0 0.6 0.6 0.6 0.7 0.8 0.9 5.8 3.8 0.7 1.9
Natural Gas  0.5  0.9  1.1  1.1  1.2  1.3 99.4 99.4 99.4 99.3 99.2 99.1 5.9 1.1 0.4 0.7

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 21.8  25.3  25.8  24.6  26.6  27.6  1.1 0.3 0.2 0.3
Coal – – – – – – – – – –
Oil 31.5 39.6 35.6 35.5 35.0 35.0 0.8 –0.2 0.0 –0.1
Natural Gas 21.8 25.3 25.7 24.5 26.5 27.5 1.1 0.3 0.2 0.3

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4.4   6.0   6.0   6.7   10.7   13.5  2.1 6.1 1.5 3.3

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 4.8  6.0  6.6  7.0  7.7  9.9 2.2 1.4 1.7 1.6
Population (million persons)  0.3  0.3  0.4  0.4  0.5  0.6  2.5 1.9 1.4 1.6
GDP per capita (thousands of constant 2000 $/person) 18.7 18.0 17.8 18.3 16.9 17.7 –0.3 –0.5 0.3 0.0
Primary energy demand per capita (TOE/person) 7.00 7.58 7.01 7.35 11.82 12.18 0.0 5.4 0.2 2.2
Primary energy demand per GDP (TOE/constant 2000 $)  374  420  394  401  698  689 0.4 5.9 –0.1 2.3
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  911  996  895  965  1,401  1,360 –0.1 4.6 –0.2 1.7
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.44 2.37 2.27 2.41 2.01 1.97 –0.5 –1.2 –0.1 –0.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Cambodia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1995– 2005– 2015– 2005–
1995 2000 2005 2006 2015 2030 1995 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.4   4.0   4.8   5.0   6.7   12.0  100.0 100.0 100.0 100.0 100.0 100.0 3.6 3.3 4.0 3.7
Coal  –  –  –  –  0.4  2.2 – – – – 6.6 18.0 – – 11.2 –
Oil  0.5  0.8  1.3  1.4  1.9  4.3 14.3 19.9 26.9 28.4 28.7 35.6 10.3 4.0 5.5 4.9
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  0.0  0.0  0.1  0.3 – – 0.1 0.1 0.9 2.6 – 30.5 12.1 19.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  2.9  3.2  3.5  3.6  4.2  5.2 85.7 80.1 73.0 71.5 63.8 43.7 1.9 1.9 1.4 1.6

Final Energy Demand
MTOE Share (%)

AAGR (%)
1995– 2005– 2015– 2005–

By Sector 1995 2000 2005 2006 2015 2030 1995 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 3.2   3.7   4.4   4.5   6.5   11.3  100.0 100.0 100.0 100.0 100.0 100.0 3.3 4.0 3.8 3.9

Industry  0.0  0.0  0.1  0.1  0.5  1.7 0.1 0.8 1.2 1.4 7.4 14.9 32.8 25.2 8.7 15.0
Transport  0.3  0.3  0.4  0.4  0.8  2.0 8.9 8.3 10.1 9.3 12.6 17.8 4.5 6.4 6.2 6.2
Other Sectors  2.9  3.3  3.9  4.0  5.2  7.6 90.9 90.9 88.7 89.3 79.9 67.3 3.0 2.9 2.6 2.7
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  3.2   3.7   4.4   4.5   6.5   11.3  100.0 100.0 100.0 100.0 100.0 100.0 3.3 4.0 3.8 3.9

Coal  –  –  –  –  0.3  1.2 – – – – 5.1 10.2 – – 8.7 –
Oil  0.4  0.6  0.9  1.0  1.8  4.3 11.7 15.6 21.6 22.2 28.1 37.9 9.8 6.8 5.9 6.2
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.0  0.1  0.1  0.2  0.7 0.3 0.8 1.5 2.3 2.9 6.0 21.7 11.2 9.1 9.9
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  2.8  3.1  3.4  3.4  4.1  5.2 88.1 83.5 76.9 75.5 64.0 45.9 1.9 2.1 1.5 1.7

Power Generation 
Output

TWh Share (%)
AAGR (%)

1995– 2005– 2015– 2005–
1995 2000 2005 2006 2015 2030 1995 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.2   0.5   0.9   1.2   1.4   8.0  100.0 100.0 100.0 100.0 100.0 100.0 16.1 4.5 12.5 9.2
Coal  –  –  –  –  0.5  4.3 – – – – 34.4 54.1 – – 15.9 –
Oil  0.2  0.5  0.8  1.2  0.2  – 100.0 100.0 95.0 95.7 17.0 – 15.5 –12.0 – –
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  –  –  0.0  0.1  0.7  3.7 – – 5.0 4.1 48.6 45.9 – 31.2 12.1 19.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  0.0  –  – – – – 0.2 – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1995– 2005– 2015– 2005–
1995 2000 2005 2006 2015 2030 1995 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.1   0.3   0.3   0.4   0.2   1.0  100.0 100.0 100.0 100.0 100.0 100.0 11.4 –4.9 11.2 4.4
Coal  –  –  –  –  0.1  1.0 – – – – 53.7 100.0 – – 15.9 –
Oil  0.1  0.3  0.3  0.4  0.1  – 100.0 100.0 100.0 100.0 46.3 – 11.4 –12.0 – –
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1995– 2005– 2015– 2005–
1995 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 14.7  14.9  21.1  25.7  29.6  37.0  3.7 3.4 1.5 2.3
Coal – – – – 36.9 37.0 – – 0.0 –
Oil 14.7 14.9 21.1 25.7 21.1 – 3.7 0.0 – –
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1995– 2005– 2015– 2005–
1995 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.4   0.7   1.0   1.1   2.0   5.7  10.4 6.8 7.3 7.1

Energy and Economic Indicators

AAGR (%)
1995– 2005– 2015– 2005–

1995 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 2.6  3.7  5.7  6.3  11.4  29.7 8.3 7.2 6.6 6.8
Population (million persons)  11.4  12.8  14.0  14.2  16.6  20.8 2.0 1.8 1.5 1.6
GDP per capita (thousands of constant 2000 $/person) 0.2 0.3 0.4 0.4 0.69 1.43 6.1 5.3 5.0 5.1
Primary energy demand per capita (TOE/person) 0.30 0.31 0.34 0.35 0.40 0.58 1.5 1.5 2.5 2.1
Primary energy demand per GDP (TOE/constant 2000 $)  1,318  1,094  843  790  582  403 –4.4 –3.6 –2.4 –2.9
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  150  181  182  179  176  194 2.0 –0.3 0.6 0.3
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.11 0.17 0.22 0.23 0.30 0.48 6.6 3.4 3.1 3.2

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Indonesia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 102.8   151.4   176.0   179.1   224.7   328.4  100.0 100.0 100.0 100.0 100.0 100.0 3.6 2.5 2.6 2.5
Coal  3.6  10.7  23.0  27.7  46.0  70.1 3.5 7.1 13.1 15.5 20.5 21.3 13.3 7.2 2.8 4.6
Oil  34.2  54.5  64.6  59.1  72.1  118.1 33.3 36.0 36.7 33.0 32.1 36.0 4.3 1.1 3.3 2.4
Natural Gas  18.5  31.3  30.6  33.4  38.1  53.2 18.0 20.7 17.4 18.6 17.0 16.2 3.4 2.2 2.2 2.2
Hydro  0.6  0.9  0.9  0.8  1.0  1.2 0.6 0.6 0.5 0.5 0.4 0.4 3.2 0.3 1.5 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  45.9  54.1  56.8  58.1  67.5  85.9 44.7 35.7 32.3 32.4 30.0 26.2 1.4 1.7 1.6 1.7

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 79.2   118.6   133.5   134.3   163.5   231.7  100.0 100.0 100.0 100.0 100.0 100.0 3.5 2.0 2.4 2.2

Industry  16.7  30.4  34.4  34.6  42.6  61.2 21.1 25.6 25.7 25.8 26.0 26.4 4.9 2.2 2.4 2.3
Transport  11.0  21.8  25.7  25.2  34.9  59.8 13.9 18.4 19.3 18.8 21.3 25.8 5.8 3.1 3.7 3.4
Other Sectors  43.6  56.8  61.9  62.4  69.9  83.7 55.1 47.9 46.4 46.5 42.8 36.1 2.4 1.2 1.2 1.2
Non–energy  7.8  9.6  11.5  12.1  16.2  27.0 9.9 8.1 8.6 9.0 9.9 11.7 2.6 3.4 3.5 3.5

By Fuel
Total  79.2   118.6   133.5   134.3   163.5   231.7  100.0 100.0 100.0 100.0 100.0 100.0 3.5 2.0 2.4 2.2

Coal  0.6  5.3  9.5  13.1  15.4  19.2 0.8 4.5 7.1 9.7 9.4 8.3 19.7 4.9 1.5 2.8
Oil  27.6  47.2  52.4  48.7  66.1  109.2 34.8 39.8 39.3 36.2 40.4 47.1 4.4 2.3 3.4 3.0
Natural Gas  6.6  11.0  12.7  12.0  16.1  26.3 8.4 9.3 9.5 8.9 9.8 11.3 4.4 2.4 3.3 2.9
Electricity  2.3  6.8  9.2  9.7  14.2  23.7 2.9 5.7 6.9 7.2 8.7 10.2 9.6 4.5 3.5 3.9
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  42.0  48.3  49.6  50.8  51.7  53.3 53.0 40.7 37.2 37.9 31.6 23.0 1.1 0.4 0.2 0.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 33.3   92.6   127.4   133.1   193.9   318.4  100.0 100.0 100.0 100.0 100.0 100.0 9.3 4.3 3.4 3.7
Coal  10.5  34.0  51.8  58.6  119.7  199.8 31.5 36.7 40.6 44.1 61.7 62.8 11.2 8.7 3.5 5.6
Oil  14.2  17.7  38.9  38.7  7.0  3.8 42.7 19.1 30.6 29.1 3.6 1.2 6.9 –15.7 –4.0 –8.9
Natural Gas  0.8  26.1  19.3  19.5  37.8  63.2 2.3 28.2 15.1 14.6 19.5 19.8 24.1 6.9 3.5 4.9
Hydro  6.7  10.0  10.8  9.6  11.0  13.7 20.2 10.8 8.4 7.2 5.7 4.3 3.2 0.3 1.5 1.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  1.1  4.9  6.6  6.7  18.4  37.9 3.3 5.3 5.2 5.0 9.5 11.9 12.7 10.8 4.9 7.2

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 6.5   17.2   25.7   26.0   39.1   63.3  100.0 100.0 100.0 100.0 100.0 100.0 9.6 4.3 3.3 3.7
Coal  2.3  7.2  13.5  14.6  30.7  50.9 36.0 41.9 52.5 56.0 78.3 80.4 12.4 8.6 3.4 5.5
Oil  3.8  4.5  8.7  7.6  1.6  0.9 59.1 25.9 33.8 29.0 4.0 1.3 5.6 –15.7 –4.0 –8.9
Natural Gas  0.3  5.5  3.5  3.9  6.9  11.6 4.9 32.1 13.8 15.0 17.7 18.3 17.4 6.9 3.5 4.8

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 34.0  38.9  36.8  38.6  36.1  36.3  0.5 –0.2 0.0 –0.1
Coal 38.9 40.6 33.0 34.6 33.6 33.8 –1.1 0.2 0.0 0.1
Oil 32.1 34.1 38.6 44.1 38.6 38.6 1.2 0.0 0.0 0.0
Natural Gas 20.3 40.6 46.8 42.9 46.9 47.0 5.7 0.0 0.0 0.0

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 139.8   265.4   327.8   331.5   444.3   682.0  5.8 3.1 2.9 3.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 109.2  165.0  207.9  219.3  320.0  590.2 4.4 4.4 4.2 4.3
Population (million persons)  182.8  211.7  226.1  228.7  251.6  279.7  1.4 1.1 0.7 0.9
GDP per capita (thousands of constant 2000 $/person) 0.6 0.8 0.9 1.0 1.3 2.1 2.9 3.3 3.4 3.4
Primary energy demand per capita (TOE/person) 0.56 0.72 0.78 0.78 0.89 1.17 2.2 1.4 1.8 1.7
Primary energy demand per GDP (TOE/constant 2000 $)  942  918  847  817  702  556 –0.7 –1.9 –1.5 –1.7
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,281  1,608  1,577  1,512  1,389  1,156 1.4 –1.3 –1.2 –1.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.36 1.75 1.86 1.85 1.98 2.08 2.1 0.6 0.3 0.4

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.



Summary Tables  343

Lao People’s Democratic Republic

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.3   1.6   1.9   1.8   4.9   6.9  100.0 100.0 100.0 100.0 100.0 100.0 2.9 9.8 2.3 5.3
Coal  –  0.0  0.0  0.0  3.2  3.5 0.0 0.8 0.4 2.1 65.6 50.4 – 84.4 0.6 28.2
Oil  0.2  0.2  0.3  0.2  0.7  1.5 17.7 14.1 17.6 9.7 13.9 22.2 2.8 7.2 5.6 6.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.1  0.3  0.3  0.3  1.2  4.1 5.6 18.2 15.7 16.8 24.9 59.4 10.2 15.0 8.4 11.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  1.0  1.1  1.3  1.3 –0.2 –2.2 76.7 66.9 66.4 71.3 –4.4 –32.0 1.9 – 16.7 –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 1.1   1.5   1.8   1.7   2.6   4.3  100.0 100.0 100.0 100.0 100.0 100.0 2.9 3.8 3.5 3.6

Industry  0.0  0.1  0.1  0.1  0.3  0.7 3.4 4.9 6.1 7.2 10.0 16.9 7.0 9.1 7.2 8.0
Transport  0.2  0.2  0.3  0.1  0.7  1.5 17.0 13.1 16.1 9.0 25.8 34.7 2.6 8.8 5.6 6.8
Other Sectors  0.9  1.2  1.4  1.4  1.7  2.1 79.6 82.0 77.8 83.8 64.3 48.5 2.8 1.8 1.6 1.7
Non–energy  –  –  –  –  –  – – – – – – – – – – –

By Fuel
Total  1.1   1.5   1.8   1.7   2.6   4.3  100.0 100.0 100.0 100.0 100.0 100.0 2.9 3.8 3.5 3.6

Coal  –  0.0  0.0  0.0  0.1  0.4 – 0.6 1.7 2.4 4.4 9.1 – 14.3 8.7 10.9
Oil  0.2  0.2  0.3  0.2  0.7  1.5 19.2 14.8 18.9 11.9 26.4 35.8 2.8 7.3 5.6 6.3
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Electricity  0.0  0.1  0.1  0.1  0.2  0.6 1.2 3.8 4.9 5.7 8.2 12.9 12.9 9.3 6.7 7.7
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.9  1.2  1.3  1.3  1.6  1.8 79.6 80.8 74.5 80.0 61.1 42.3 2.5 1.8 1.0 1.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.8   3.4   3.5   3.6   26.8   60.4  100.0 100.0 100.0 100.0 100.0 100.0 10.2 22.5 5.6 12.1
Coal  –  –  –  –  12.6  12.6 – – – – 47.0 20.9 – – 0.0 –
Oil  –  –  –  0.0  –  – – – – 0.0 – – – – – –
Natural Gas  –  –  –  –  –  – – – – – – – – – – –
Hydro  0.8  3.4  3.5  3.6  14.2  47.8 100.0 100.0 100.0 100.0 53.0 79.1 10.2 15.0 8.4 11.0
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total –   –   –   0.0   3.1   3.1  – – – 100.0 100.0 100.0 – – 0.0 –
Coal  –  –  –  –  3.1  3.1 – – – – 100.0 100.0 – – 0.0 –
Oil  –  –  –  0.0  –  – – – – 100.0 – – – – – –
Natural Gas  –  –  –  –  –  – – – – – – – – – – –

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total – – – 25.0  35.0  35.0  – – 0.0 –
Coal – – – – 35.0 35.0 – – 0.0 –
Oil – – – 25.0 – – – – – –
Natural Gas – – – – – – – – – –

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.7   0.7   1.2   0.8   15.4   19.1  4.1 28.9 1.5 11.7

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 0.9  1.7  2.4  2.5  4.5  9.8 6.3 6.7 5.3 5.9
Population (million persons)  4.1  5.2  5.7  5.8  6.7  8.1 2.2 1.7 1.3 1.5
GDP per capita (thousands of constant 2000 $/person) 0.2 0.3 0.4 0.4 0.7 1.2 4.0 4.9 4.0 4.4
Primary energy demand per capita (TOE/person) 0.31 0.31 0.34 0.32 0.73 0.85 0.6 8.0 1.0 3.7
Primary energy demand per GDP (TOE/constant 2000 $)  1,334  937  819  728  1,087  707 –3.2 2.9 –2.8 –0.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  705  397  515  299  3,416  1,951 –2.1 20.8 –3.7 5.5
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.53 0.42 0.63 0.41 3.14 2.76 1.2 17.5 –0.9 6.1

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic, 
Mt–CO2 = million tons of carbon dioxide, MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, Lao PDR Ministry of Mines and Energy, UNSD, and WB.
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Malaysia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 23.3   51.3   65.9   68.3   79.6   130.5  100.0 100.0 100.0 100.0 100.0 100.0 7.2 1.9 3.4 2.8
Coal  1.0  1.8  6.8  8.2  14.5  23.3 4.5 3.4 10.3 12.0 18.2 17.8 13.4 7.8 3.2 5.0
Oil  13.0  22.2  25.5  26.5  31.1  52.3 55.8 43.3 38.7 38.8 39.1 40.1 4.6 2.0 3.5 2.9
Natural Gas  6.8  24.1  30.5  30.4  28.8  47.4 29.2 47.1 46.3 44.4 36.2 36.3 10.5 –0.6 3.4 1.8
Hydro  0.3  0.6  0.4  0.6  2.1  2.5 1.5 1.2 0.7 0.9 2.7 1.9 1.8 16.8 1.1 7.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  2.1  2.5  2.6  2.6  3.0  5.0 9.1 4.9 3.9 3.8 3.8 3.8 1.4 1.4 3.5 2.6

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 14.5   30.8   40.0   41.3   55.4   92.9  100.0 100.0 100.0 100.0 100.0 100.0 7.0 3.3 3.5 3.4

Industry  5.3  11.1  15.6  16.8  22.1  35.9 36.5 36.1 39.0 40.8 40.0 38.6 7.5 3.6 3.3 3.4
Transport  5.5  12.1  15.4  15.2  21.3  37.3 37.8 39.1 38.5 36.8 38.4 40.1 7.1 3.3 3.8 3.6
Other Sectors  2.9  5.4  6.8  7.0  9.2  15.4 19.9 17.5 17.0 16.9 16.7 16.5 5.9 3.1 3.4 3.3
Non–energy  0.8  2.3  2.2  2.3  2.8  4.3 5.8 7.3 5.4 5.5 5.0 4.7 6.6 2.4 3.1 2.8

By Fuel
Total  14.5   30.8   40.0   41.3   55.4   92.9  100.0 100.0 100.0 100.0 100.0 100.0 7.0 3.3 3.5 3.4

Coal  0.4  0.6  1.3  1.4  1.7  2.1 2.9 2.0 3.4 3.5 3.1 2.3 8.2 2.5 1.3 1.8
Oil  10.0  19.6  23.0  22.9  31.0  52.3 68.9 63.5 57.6 55.5 56.0 56.3 5.7 3.0 3.5 3.3
Natural Gas  1.1  3.9  7.0  7.8  9.6  13.5 7.5 12.5 17.5 18.8 17.3 14.5 13.2 3.2 2.3 2.7
Electricity  1.7  5.3  6.9  7.5  11.0  21.1 11.8 17.1 17.4 18.1 19.9 22.7 9.8 4.7 4.4 4.5
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  1.3  1.5  1.7  1.7  2.0  3.9 8.9 4.9 4.2 4.1 3.6 4.2 1.7 1.9 4.5 3.5

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 23.0   69.3   84.8   91.6   141.6   265.3  100.0 100.0 100.0 100.0 100.0 100.0 9.1 5.3 4.3 4.7
Coal  2.8  4.6  23.1  23.1  58.0  98.1 12.3 6.6 27.3 25.3 41.0 37.0 15.0 9.6 3.6 5.9
Oil  11.1  4.1  3.2  2.7  0.6  0.3 48.4 5.9 3.8 3.0 0.4 0.1 –8.0 –15.2 –4.0 –8.6
Natural Gas  5.1  53.2  53.3  58.6  57.8  136.8 22.0 76.8 62.9 64.0 40.8 51.6 17.0 0.8 5.9 3.8
Hydro  4.0  7.4  5.2  7.1  24.6  28.9 17.3 10.7 6.1 7.7 17.4 10.9 1.8 16.8 1.1 7.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  0.6  1.1 – – – – 0.4 0.4 – – 4.8 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 5.0   14.2   19.4   21.0   25.2   45.9  100.0 100.0 100.0 100.0 100.0 100.0 9.5 2.7 4.1 3.5
Coal  0.6  1.1  5.5  6.8  12.8  21.2 12.5 8.1 28.6 32.2 50.6 46.1 15.7 8.7 3.4 5.5
Oil  3.0  1.0  0.7  0.6  0.1  0.1 60.2 6.8 3.4 2.8 0.5 0.1 –9.6 –15.2 –4.0 –8.6
Natural Gas  1.4  12.1  13.2  13.7  12.3  24.7 27.3 85.2 68.0 65.0 48.9 53.7 16.3 –0.7 4.7 2.5

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 32.9  37.4  35.3  34.6  39.7  44.1  0.5 1.2 0.7 0.9
Coal 39.1 34.2 35.9 29.4 39.0 39.8 –0.6 0.8 0.1 0.4
Oil 32.0 36.5 41.6 39.5 41.6 41.6 1.8 0.0 0.0 0.0
Natural Gas 32.0 37.8 34.8 36.9 40.3 47.7 0.6 1.5 1.1 1.3

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 56.6   121.8   150.4   158.9   204.6   338.7  6.7 3.1 3.4 3.3

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 45.5  90.3  111.8  118.4  168.2  314.8 6.2 4.2 4.3 4.2
Population (million persons)  18.1  23.3  25.7  26.1  30.0  35.3  2.4 1.6 1.1 1.3
GDP per capita (thousands of constant 2000 $/person) 2.5 3.9 4.4 4.5 5.6 8.9 3.7 2.5 3.2 2.9
Primary energy demand per capita (TOE/person) 1.29 2.20 2.57 2.62 2.65 3.70 4.7 0.3 2.3 1.5
Primary energy demand per GDP (TOE/constant 2000 $)  513  568  589  577  473  414 0.9 –2.2 –0.9 –1.4
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,244  1,349  1,345  1,341  1,216  1,076 0.5 –1.0 –0.8 –0.9
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.42 2.38 2.28 2.32 2.57 2.60 –0.4 1.2 0.1 0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Myanmar

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 10.7   12.6   14.3   14.3   16.7   26.9  100.0 100.0 100.0 100.0 100.0 100.0 2.0 1.6 3.2 2.6
Coal  0.1  0.0  0.1  0.1  0.2  0.8 0.6 0.3 0.7 0.8 1.5 2.9 2.4 9.7 8.2 8.8
Oil  0.7  2.0  2.0  1.8  3.3  7.1 6.9 15.9 14.1 12.7 19.9 26.3 6.9 5.2 5.1 5.2
Natural Gas  0.8  1.2  1.7  1.8  2.3  6.7 7.1 9.5 12.0 12.4 13.8 25.0 5.6 3.0 7.4 5.6
Hydro  0.1  0.2  0.3  0.3  1.1  3.1 1.0 1.3 1.8 2.0 6.8 11.6 6.3 15.9 7.0 10.5
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  9.0  9.2  10.2  10.3  9.7  9.2 84.4 73.0 71.4 72.1 58.0 34.2 0.8 –0.5 –0.4 –0.4

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 9.4   11.2   12.8   12.9   15.5   25.4  100.0 100.0 100.0 100.0 100.0 100.0 2.1 1.9 3.4 2.8

Industry  0.4  0.9  1.1  1.1  2.7  8.0 4.2 7.8 8.2 8.3 17.3 31.4 6.8 9.8 7.5 8.4
Transport  0.5  1.2  1.3  1.3  2.7  7.0 4.8 10.5 10.4 10.1 17.2 27.4 7.5 7.1 6.6 6.8
Other Sectors  8.5  9.1  10.3  10.4  9.9  10.0 90.0 80.8 80.3 80.4 64.4 39.3 1.3 –0.4 0.0 –0.1
Non–energy  0.1  0.1  0.1  0.1  0.2  0.5 1.0 0.8 1.1 1.1 1.1 1.9 2.6 2.1 7.2 5.1

By Fuel
Total  9.4   11.2   12.8   12.9   15.5   25.4  100.0 100.0 100.0 100.0 100.0 100.0 2.1 1.9 3.4 2.8

Coal  0.1  0.0  0.1  0.1  0.2  0.8 0.5 0.4 0.7 0.8 1.6 3.1 4.3 9.7 8.2 8.8
Oil  0.6  1.5  1.8  1.7  3.0  6.8 6.3 13.8 13.6 13.0 19.6 26.7 7.5 5.6 5.5 5.6
Natural Gas  0.2  0.3  0.8  0.9  1.5  5.9 2.4 2.9 6.6 6.7 9.9 23.4 9.2 6.1 9.5 8.1
Electricity  0.1  0.3  0.3  0.4  1.0  2.7 1.6 2.5 2.5 2.9 6.2 10.6 5.1 11.8 7.2 9.0
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  8.4  9.0  9.8  9.9  9.7  9.2 89.2 80.4 76.6 76.6 62.8 36.2 1.1 –0.1 –0.4 –0.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 2.5   5.1   6.0   6.2   17.7   56.2  100.0 100.0 100.0 100.0 100.0 100.0 6.1 11.4 8.0 9.4
Coal  0.0  –  –  –  –  – 1.6 – – – – – – – – –
Oil  0.3  0.7  0.6  0.4  0.6  0.6 10.9 13.5 10.3 5.8 3.6 1.1 5.7 0.1 0.0 0.1
Natural Gas  1.0  2.5  2.4  2.5  2.4  2.4 39.3 49.5 39.8 40.2 13.7 4.3 6.2 0.1 0.0 0.1
Hydro  1.2  1.9  3.0  3.3  14.6  53.1 48.1 37.0 49.8 53.9 82.7 94.6 6.3 17.2 9.0 12.2
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  –  – – – – – – – – – – –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 0.5   0.9   0.9   0.9   0.9   0.9  100.0 100.0 100.0 100.0 100.0 100.0 3.8 0.1 0.0 0.0
Coal  0.0  –  –  –  –  – 2.4 – – – – – – – – –
Oil  0.1  0.2  0.1  0.1  0.2  0.2 12.5 20.7 16.6 10.8 16.8 16.8 5.7 0.2 0.0 0.1
Natural Gas  0.4  0.7  0.7  0.8  0.7  0.7 85.1 79.3 83.4 89.2 83.2 83.2 3.6 0.0 0.0 0.0

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 21.7  29.6  29.1  28.3  29.4  29.4  2.0 0.1 0.0 0.0

Coal 28.7 – – – – – – – – –
Oil 36.4 30.6 36.1 33.3 36.0 36.0 –0.1 0.0 0.0 0.0
Natural Gas 19.3 29.3 27.7 27.7 28.0 28.0 2.4 0.1 0.0 0.0

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.9   8.2   10.1   9.8   16.1   39.3  6.5 4.7 6.1 5.6

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 3.7  7.3  13.3  15.0  33.0  104.8 9.0 9.5 8.0 8.6
Population (million persons)  40.1  45.9  48.0  48.4  52.0  56.7 1.2 0.8 0.6 0.7
GDP per capita (thousands of constant 2000 $/person) 0.1 0.2 0.3 0.3 0.6 1.8 7.7 8.6 7.4 7.9
Primary energy demand per capita (TOE/person) 0.27 0.27 0.30 0.30 0.32 0.47 0.8 0.8 2.6 1.9
Primary energy demand per GDP (TOE/constant 2000 $)  2,905  1,727  1,071  950  506  256 –6.4 –7.2 –4.4 –5.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,070  1,130  760  654  488  375 –2.3 –4.3 –1.7 –2.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.37 0.65 0.71 0.69 0.96 1.46 4.5 3.1 2.8 2.9

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c ADB’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Philippines

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 26.2   42.4   43.6   43.0   52.8   79.6  100.0 100.0 100.0 100.0 100.0 100.0 3.5 1.9 2.8 2.4
Coal  1.3  5.0  6.1  5.8  10.9  18.4 5.0 11.9 14.0 13.4 20.6 23.1 10.8 6.0 3.6 4.5
Oil  12.0  17.2  14.8  13.7  18.0  24.8 45.9 40.5 33.8 31.8 34.0 31.1 1.4 2.0 2.2 2.1
Natural Gas  –  –  2.7  2.5  5.6  12.9 – – 6.1 5.8 10.6 16.3 – 7.7 5.8 6.5
Hydro  0.5  0.7  0.7  0.9  0.8  1.0 2.0 1.6 1.7 2.0 1.5 1.3 2.2 1.2 1.5 1.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  12.3  19.5  19.4  20.2  17.6  22.5 47.2 46.1 44.5 47.0 33.3 28.2 3.1 –1.0 1.7 0.6

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 15.2   25.1   26.5   26.3   31.5   45.6  100.0 100.0 100.0 100.0 100.0 100.0 3.8 1.7 2.5 2.2

Industry  3.9  7.3  8.6  8.8  8.4  11.7 25.7 29.2 32.5 33.6 26.8 25.6 5.4 –0.2 2.2 1.2
Transport  2.7  8.4  8.8  8.3  12.1  20.1 17.4 33.4 33.2 31.7 38.4 44.0 8.3 3.2 3.4 3.3
Other Sectors  8.4  9.0  8.9  8.8  10.9  13.9 55.3 35.9 33.4 33.6 34.6 30.4 0.3 2.1 1.6 1.8
Non–energy  0.2  0.4  0.2  0.3  0.1  0.1 1.5 1.5 0.9 1.1 0.2 0.1 –0.2 –10.4 –1.5 –5.2

By Fuel
Total  15.2   25.1   26.5   26.3   31.5   45.6  100.0 100.0 100.0 100.0 100.0 100.0 3.8 1.7 2.5 2.2

Coal  0.4  0.8  1.3  1.5  2.1  2.4 2.9 3.2 5.0 5.6 6.8 5.2 7.5 4.9 0.8 2.4
Oil  7.3  13.6  12.7  12.0  14.7  21.2 47.8 54.2 47.9 45.7 46.8 46.5 3.8 1.5 2.5 2.1
Natural Gas  –  –  –  –  0.2  0.6 – – – – 0.6 1.3 – – 7.6 –
Electricity  1.8  3.1  3.9  3.9  6.4  11.7 11.8 12.5 14.7 15.0 20.4 25.7 5.3 5.1 4.1 4.5
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  5.7  7.6  8.6  8.9  8.0  9.7 37.5 30.1 32.5 33.7 25.4 21.3 2.8 –0.7 1.3 0.5

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 25.2   45.3   56.5   56.7   91.4   165.5  100.0 100.0 100.0 100.0 100.0 100.0 5.5 4.9 4.0 4.4
Coal  1.9  16.7  15.3  15.3  29.3  61.8 7.7 36.8 27.0 27.0 32.1 37.3 14.8 6.7 5.1 5.8
Oil  11.8  9.2  6.1  4.7  7.2  3.5 46.7 20.3 10.9 8.2 7.9 2.1 –4.3 1.6 –4.7 –2.2
Natural Gas  –  –  16.9  16.4  31.9  68.9 – – 29.8 28.8 34.9 41.7 – 6.6 5.3 5.8
Hydro  6.1  7.8  8.4  9.9  9.5  11.8 24.0 17.2 14.8 17.5 10.3 7.1 2.2 1.2 1.5 1.4
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  5.5  11.6  9.9  10.5  13.5  19.4 21.7 25.7 17.5 18.4 14.8 11.7 4.0 3.2 2.5 2.7

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 3.3   6.2   8.5   7.5   15.0   27.7  100.0 100.0 100.0 100.0 100.0 100.0 6.4 5.8 4.2 4.8
Coal  0.5  4.0  4.5  4.1  8.0  14.6 13.9 64.8 53.2 54.0 53.3 52.8 16.4 5.8 4.1 4.8
Oil  2.9  2.2  1.3  1.0  1.6  0.8 86.1 35.2 15.6 12.9 10.7 2.7 –5.1 1.9 –4.9 –2.2
Natural Gas  –  –  2.7  2.5  5.4  12.3 – – 31.2 33.1 36.0 44.5 – 7.3 5.7 6.3

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 35.2  35.9  38.7  41.5  39.3  41.6  0.6 0.2 0.4 0.3
Coal 35.7 35.7 29.0 32.4 31.6 36.3 –1.4 0.9 0.9 0.9
Oil 35.1 36.3 39.9 41.3 38.8 39.9 0.8 –0.3 0.2 0.0
Natural Gas – – 54.6 56.5 50.9 48.0 – –0.7 –0.4 –0.5

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 37.4   69.9   73.7   67.7   107.4   173.0  4.6 3.8 3.2 3.5

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 56.2  75.9  94.4  99.6  144.2  268.6 3.5 4.3 4.2 4.3
Population (million persons)  61.2  76.2  84.6  86.2  101.1  122.4  2.2 1.8 1.3 1.5
GDP per capita (thousands of constant 2000 $/person) 0.9 1.0 1.1 1.2 1.4 2.2 1.3 2.5 2.9 2.7
Primary energy demand per capita (TOE/person) 0.43 0.56 0.52 0.50 0.52 0.65 1.3 0.1 1.5 0.9
Primary energy demand per GDP (TOE/constant 2000 $)  465  559  462  432  366  296 0.0 –2.3 –1.4 –1.8
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  665  921  780  680  745  644 1.1 –0.5 –1.0 –0.8
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.43 1.65 1.69 1.58 2.03 2.17 1.1 1.9 0.4 1.0

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Singapore

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 13.4   22.2   31.0   30.7   38.7   52.6  100.0 100.0 100.0 100.0 100.0 100.0 5.8 2.2 2.1 2.1
Coal  0.0  –  0.0  0.0  –  – 0.2 – 0.0 0.0 – – – – – –
Oil  13.3  21.1  25.0  24.2  28.2  34.9 99.8 94.7 80.8 79.0 73.0 66.4 4.3 1.2 1.4 1.3
Natural Gas  –  1.2  5.9  6.4  9.4  16.2 – 5.3 19.2 20.9 24.2 30.8 – 4.7 3.7 4.1
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  –  –  –  –  1.1  1.5 – – – – 2.8 2.8 – – 2.0 –

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 6.9   10.4   15.8   16.4   20.3   27.2  100.0 100.0 100.0 100.0 100.0 100.0 5.7 2.6 2.0 2.2

Industry  0.6  1.0  1.2  1.2  2.0  3.2 9.0 10.0 7.7 7.5 9.7 11.8 4.6 5.0 3.3 4.0
Transport  3.3  4.9  5.5  5.9  6.7  7.2 47.5 47.2 34.6 35.8 33.1 26.4 3.5 2.1 0.4 1.1
Other Sectors  0.7  1.4  1.7  1.8  2.7  5.0 9.7 13.9 10.9 11.1 13.2 18.4 6.5 4.6 4.2 4.4
Non–energy  2.3  3.0  7.4  7.5  8.9  11.8 33.8 28.8 46.9 45.6 43.9 43.4 8.1 1.9 1.9 1.9

By Fuel
Total  6.9   10.4   15.8   16.4   20.3   27.2  100.0 100.0 100.0 100.0 100.0 100.0 5.7 2.6 2.0 2.2

Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  5.7  7.9  12.9  13.4  15.7  18.9 83.3 76.3 81.7 81.7 77.3 69.3 5.6 2.0 1.2 1.5
Natural Gas  0.1  0.1  0.1  0.1  0.1  0.2 0.9 1.0 0.7 0.7 0.6 0.6 3.6 1.9 1.5 1.7
Electricity  1.1  2.3  2.8  2.9  4.3  7.9 15.8 22.6 17.6 17.7 21.3 28.9 6.5 4.5 4.0 4.2
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  –  –  –  –  0.2  0.3 – – – – 0.8 1.3 – – 5.3 –

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 15.7   31.7   38.2   39.4   56.9   104.9  100.0 100.0 100.0 100.0 100.0 100.0 6.1 4.1 4.2 4.1
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  15.7  25.8  9.8  8.7  6.6  10.7 100.0 81.5 25.6 22.0 11.6 10.2 –3.1 –3.8 3.2 0.3
Natural Gas  –  5.9  28.4  30.8  47.3  90.4 – 18.5 74.4 78.0 83.0 86.2 – 5.2 4.4 4.7
Hydro  –  –  –  –  –  – – – – – – – – – – –
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  –  –  –  3.1  3.8 – – – – 5.4 3.6 – – 1.5 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 4.4   6.9   8.1   8.3   11.3   19.4  100.0 100.0 100.0 100.0 100.0 100.0 4.1 3.4 3.6 3.6
Coal  –  –  –  –  –  – – – – – – – – – – –
Oil  4.4  5.7  2.2  1.9  2.0  3.2 100.0 82.8 26.7 23.0 17.7 16.7 –4.7 –0.7 3.2 1.6
Natural Gas  –  1.2  5.9  6.4  9.3  16.1 – 17.2 73.3 77.0 82.3 83.3 – 4.6 3.7 4.1

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 30.6  39.6  40.6  40.7  40.8  44.9  1.9 0.1 0.6 0.4
Coal – – – – – – – – – –
Oil 30.6 39.0 39.0 39.0 28.3 28.3 1.6 –3.1 0.0 –1.3
Natural Gas – 42.6 41.2 41.2 43.5 48.2 – 0.6 0.7 0.6

CO2 Emissions

Mt–CO2

AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 28.5   49.7   38.3   38.3   48.3   70.7  2.0 2.3 2.6 2.5

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 44.7  92.7  112.7  121.6  168.6  283.4 6.4 4.1 3.5 3.8
Population (million persons)  3.0  4.0  4.3  4.4  4.8  5.2  2.4 1.1 0.5 0.7
GDP per capita (thousands of constant 2000 $/person) 14.8 23.1 26.1 27.8 35.1 54.5 3.8 3.0 3.0 3.0
Primary energy demand per capita (TOE/person) 4.43 5.54 7.16 7.00 8.04 10.10 3.3 1.2 1.5 1.4
Primary energy demand per GDP (TOE/constant 2000 $)  299  240  275  252  229  185 –0.6 –1.8 –1.4 –1.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  638  536  340  315  286  249 –4.1 –1.7 –0.9 –1.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.13 2.24 1.24 1.25 1.25 1.34 –3.6 0.1 0.5 0.3

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Thailand

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 43.9   75.0   100.6   103.4   126.1   213.0  100.0 100.0 100.0 100.0 100.0 100.0 5.7 2.3 3.6 3.0
Coal  3.8  7.7  11.5  12.5  16.6  33.4 8.7 10.2 11.4 12.1 13.2 15.7 7.6 3.7 4.8 4.4
Oil  19.8  34.5  45.6  45.9  50.2  79.6 45.2 46.0 45.3 44.4 39.8 37.4 5.7 1.0 3.1 2.3
Natural Gas  5.1  17.5  25.9  26.7  34.4  60.1 11.6 23.3 25.8 25.8 27.3 28.2 11.5 2.9 3.8 3.4
Hydro  0.4  0.5  0.5  0.7  0.8  0.8 1.0 0.7 0.5 0.7 0.6 0.4 1.0 4.5 0.1 1.9
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  14.7  14.8  17.2  17.6  24.2  39.2 33.6 19.7 17.0 17.0 19.2 18.4 1.0 3.5 3.3 3.4

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 30.8   52.0   68.9   70.9   88.1   145.8  100.0 100.0 100.0 100.0 100.0 100.0 5.5 2.5 3.4 3.0

Industry  8.6  16.9  22.7  23.3  27.7  43.4 28.1 32.4 33.0 32.9 31.4 29.8 6.7 2.0 3.1 2.6
Transport  10.9  17.4  22.1  21.5  28.8  43.8 35.5 33.4 32.0 30.3 32.6 30.0 4.8 2.7 2.8 2.8
Other Sectors  10.8  13.6  16.3  16.9  21.1  34.5 35.1 26.2 23.7 23.9 24.0 23.6 2.8 2.6 3.3 3.0
Non–energy  0.4  4.1  7.8  9.1  10.6  24.2 1.4 7.9 11.3 13.3 12.0 16.6 21.5 3.1 5.7 4.6

By Fuel
Total  30.8   52.0   68.9   70.9   88.1   145.8  100.0 100.0 100.0 100.0 100.0 100.0 5.5 2.5 3.4 3.0

Coal  1.3  3.6  6.8  7.5  7.8  8.3 4.3 6.9 9.8 10.6 8.8 5.7 11.6 1.4 0.4 0.8
Oil  16.7  30.2  38.8  39.1  46.0  74.0 54.4 58.1 56.3 55.1 52.3 50.8 5.8 1.7 3.2 2.6
Natural Gas  0.2  1.3  1.9  2.0  2.3  3.1 0.8 2.4 2.7 2.9 2.6 2.1 14.5 2.3 1.9 2.0
Electricity  3.3  7.6  10.4  11.0  16.9  34.5 10.7 14.5 15.1 15.5 19.2 23.6 8.0 4.9 4.9 4.9
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  9.2  9.4  11.1  11.3  15.1  25.9 29.9 18.0 16.1 15.9 17.1 17.8 1.3 3.1 3.7 3.4

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 44.2   96.0   132.2   138.7   188.6   400.5  100.0 100.0 100.0 100.0 100.0 100.0 7.6 3.6 5.1 4.5
Coal  11.1  17.6  20.4  24.9  38.0  109.8 25.0 18.3 15.4 18.0 20.2 27.4 4.2 6.4 7.3 7.0
Oil  10.4  10.0  8.7  8.5  1.6  2.0 23.5 10.4 6.6 6.1 0.8 0.5 –1.2 –15.7 1.5 –5.8
Natural Gas  17.8  60.8  94.1  94.0  134.2  271.2 40.2 63.3 71.2 67.8 71.2 67.7 11.8 3.6 4.8 4.3
Hydro  5.0  6.0  5.8  8.1  9.0  9.2 11.3 6.3 4.4 5.9 4.8 2.3 1.0 4.5 0.1 1.9
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  –  1.5  3.2  3.1  5.8  8.3 – 1.6 2.4 2.3 3.1 2.1 – 6.1 2.4 3.9

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 8.9   19.2   25.8   25.9   35.7   78.0  100.0 100.0 100.0 100.0 100.0 100.0 7.3 3.3 5.3 4.5
Coal  2.5  4.1  4.8  4.9  8.8  25.0 28.6 21.3 18.8 19.1 24.6 32.1 4.4 6.1 7.2 6.8
Oil  2.6  2.3  2.0  2.0  0.4  0.4 28.6 12.2 7.7 7.6 1.0 0.6 –1.7 –15.7 1.5 –5.8
Natural Gas  3.8  12.7  19.0  19.0  26.6  52.5 42.8 66.4 73.6 73.3 74.4 67.3 11.3 3.4 4.6 4.1

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 37.8  39.7  41.0  42.4  41.8  42.2  0.5 0.2 0.1 0.1
Coal 37.3 37.0 36.2 43.5 37.2 37.7 –0.2 0.3 0.1 0.2
Oil 35.0 36.8 37.8 37.3 37.8 37.8 0.5 0.0 0.0 0.0
Natural Gas 40.0 41.1 42.6 42.6 43.4 44.4 0.4 0.2 0.2 0.2

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 82.0   157.4   206.1   208.8   254.6   425.2  6.3 2.1 3.5 2.9

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 79.4  122.7  157.1  165.0  240.0  476.7 4.7 4.3 4.7 4.5
Population (million persons)  54.3  60.7  63.0  63.4  66.8  69.2  1.0 0.6 0.2 0.4
GDP per capita (thousands of constant 2000 $/person) 1.5 2.0 2.5 2.6 3.6 6.9 3.6 3.7 4.4 4.1
Primary energy demand per capita (TOE/person) 0.81 1.24 1.60 1.63 1.89 3.08 4.6 1.7 3.3 2.7
Primary energy demand per GDP (TOE/constant 2000 $)  553  611  641  627  525  447 1.0 –2.0 –1.1 –1.4
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,033  1,283  1,312  1,266  1,061  892 1.6 –2.1 –1.1 –1.5
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.87 2.10 2.05 2.02 2.02 2.00 0.6 –0.1 –0.1 –0.1

– = not available or not applicable, 0.0 = less than 0.1AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Viet Nam

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 24.3   37.2   51.3   52.3   68.6   131.5  100.0 100.0 100.0 100.0 100.0 100.0 5.1 2.9 4.4 3.8
Coal  2.2  4.4  8.1  8.8  13.6  28.0 9.1 11.8 15.8 16.8 19.8 21.3 9.0 5.3 4.9 5.1
Oil  2.7  8.0  12.5  12.2  22.1  55.5 11.3 21.7 24.3 23.4 32.3 42.2 10.6 5.9 6.3 6.2
Natural Gas  –  1.1  4.9  5.0  8.6  15.0 – 3.0 9.6 9.5 12.6 11.4 – 5.8 3.7 4.6
Hydro  0.5  1.3  1.8  2.0  2.7  4.5 1.9 3.4 3.6 3.9 4.0 3.4 9.7 3.9 3.5 3.6
Nuclear  –  –  –  –  –  7.8 – – – – – 5.9 – – – –
Othersa  18.9  22.4  24.0  24.2  21.5  20.8 77.7 60.2 46.7 46.4 31.3 15.8 1.6 –1.1 –0.2 –0.6

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 22.5   33.5   45.2   46.1   57.9   104.0  100.0 100.0 100.0 100.0 100.0 100.0 4.8 2.5 4.0 3.4

Industry  1.7  4.7  9.2  9.6  16.1  37.3 7.6 13.9 20.5 20.9 27.8 35.9 11.9 5.7 5.8 5.7
Transport  1.4  3.8  7.1  6.9  12.0  29.1 6.3 11.2 15.6 15.0 20.7 28.0 11.3 5.4 6.1 5.8
Other Sectors  19.4  25.0  28.6  29.3  29.5  36.7 86.1 74.5 63.2 63.6 50.9 35.3 2.6 0.3 1.5 1.0
Non–energy  –  0.1  0.3  0.2  0.4  0.8 – 0.4 0.7 0.5 0.6 0.8 – 1.9 5.9 4.3

By Fuel
Total  22.5   33.5   45.2   46.1   57.9   104.0  100.0 100.0 100.0 100.0 100.0 100.0 4.8 2.5 4.0 3.4

Coal  1.3  3.2  6.0  6.5  8.4  12.1 5.9 9.6 13.3 14.1 14.6 11.6 10.6 3.5 2.4 2.8
Oil  2.4  6.8  12.0  11.9  21.5  54.7 10.5 20.2 26.5 25.8 37.1 52.6 11.5 6.0 6.4 6.3
Natural Gas  –  –  0.1  0.1  0.1  0.2 – – 0.2 0.2 0.2 0.2 – 2.9 2.3 2.5
Electricity  0.5  1.9  4.0  4.2  7.9  20.0 2.4 5.8 8.8 9.1 13.6 19.2 14.3 7.1 6.4 6.7
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  18.3  21.6  23.1  23.4  20.0  17.0 81.3 64.5 51.2 50.8 34.5 16.4 1.6 –1.4 –1.1 –1.2

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 8.7   26.6   53.5   56.5   96.1   234.8  100.0 100.0 100.0 100.0 100.0 100.0 12.9 6.0 6.1 6.1
Coal  2.0  3.1  8.9  9.7  23.1  73.4 23.1 11.8 16.7 17.2 24.0 31.3 10.5 9.9 8.0 8.8
Oil  1.3  4.5  2.5  2.3  1.6  1.8 15.0 17.0 4.6 4.1 1.7 0.8 4.4 –4.0 0.7 –1.2
Natural Gas  –  4.4  20.6  20.9  39.0  74.2 – 16.4 38.5 37.0 40.6 31.6 – 6.6 4.4 5.3
Hydro  5.4  14.6  21.5  23.6  31.5  52.6 61.9 54.8 40.1 41.8 32.8 22.4 9.7 3.9 3.5 3.6
Nuclear  –  –  –  –  –  29.8 – – – – – 12.7 – – – –
Othersb  –  –  –  –  0.9  3.0 – – – – 0.9 1.3 – – 8.6 –

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.3   3.6   7.6   7.8   14.1   31.2  100.0 100.0 100.0 100.0 100.0 100.0 12.7 6.4 5.4 5.8
Coal  0.9  1.2  2.1  2.3  5.2  15.9 69.9 32.3 28.0 29.5 36.6 51.0 6.0 9.3 7.8 8.4
Oil  0.4  1.3  0.7  0.6  0.4  0.5 30.1 36.8 8.9 8.0 3.1 1.5 3.9 –4.4 0.4 –1.5
Natural Gas  –  1.1  4.8  4.9  8.5  14.8 – 30.9 63.1 62.5 60.3 47.5 – 5.9 3.8 4.6

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 22.4  29.0  36.1  36.1  38.8  41.2  3.2 0.7 0.4 0.5
Coal 19.4 23.4 36.1 36.1 38.4 39.7 4.2 0.6 0.2 0.4
Oil 29.4 29.7 31.4 31.4 32.6 33.7 0.5 0.4 0.2 0.3
Natural Gas – 34.0 36.8 36.8 39.4 43.1 – 0.7 0.6 0.6

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 17.3   44.3   81.3   83.6   139.8   311.6  10.9 5.6 5.5 5.5

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 15.0  31.2  44.8  48.4  81.8  200.7 7.6 6.2 6.2 6.2
Population (million persons)  66.2  79.1  85.0  86.2  96.5  110.4  1.7 1.3 0.9 1.1
GDP per capita (thousands of constant 2000 $/person) 0.2 0.4 0.5 0.6 0.8 1.8 5.8 4.9 5.2 5.1
Primary energy demand per capita (TOE/person) 0.37 0.47 0.60 0.61 0.71 1.19 3.4 1.7 3.5 2.8
Primary energy demand per GDP (TOE/constant 2000 $)  1,620  1,192  1,146  1,080  838  655 –2.3 –3.1 –1.6 –2.2
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  1,152  1,423  1,816  1,726  1,709  1,552 3.1 –0.6 –0.6 –0.6
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 0.71 1.19 1.59 1.60 2.04 2.37 5.5 2.5 1.0 1.6

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Developed Group

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 545.4   655.3   666.4   667.6   724.5   760.2  100.0 100.0 100.0 100.0 100.0 100.0 1.3 0.8 0.3 0.5
Coal  113.3  147.2  166.2  168.3  171.2  173.6 20.8 22.5 24.9 25.2 23.6 22.8 2.6 0.3 0.1 0.2
Oil  291.1  304.7  295.3  286.2  282.9  265.9 53.4 46.5 44.3 43.0 39.0 35.0 0.1 –0.4 –0.4 –0.4
Natural Gas  62.8  90.0  96.8  104.1  124.9  151.8 11.5 13.7 14.5 15.6 17.2 20.0 2.9 2.6 1.3 1.8
Hydro  10.9  11.0  9.9  10.7  10.9  11.1 2.0 1.7 1.5 1.6 1.5 1.5 –0.6 1.0 0.1 0.4
Nuclear  52.7  83.9  79.4  79.1  109.8  126.2 9.7 12.8 11.9 11.9 15.2 16.6 2.8 3.3 0.9 1.9
Othersa  14.5  18.5  18.8  19.1  24.8  31.6 2.7 2.8 2.8 2.9 3.4 4.2 1.7 2.8 1.6 2.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 372.8   436.3   444.6   442.6   456.5   472.0  100.0 100.0 100.0 100.0 100.0 100.0 1.2 0.3 0.2 0.2

Industry  127.0  130.1  129.6  131.5  132.9  141.6 34.1 29.8 29.2 29.7 29.1 30.0 0.1 0.3 0.4 0.4
Transport  102.2  127.4  128.2  126.4  123.0  121.6 27.4 29.2 28.8 28.6 26.9 25.8 1.5 –0.4 –0.1 –0.2
Other Sectors  105.5  134.5  144.1  141.5  156.8  167.9 28.3 30.8 32.4 32.0 34.3 35.6 2.1 0.9 0.5 0.6
Non–energy  38.0  44.3  42.7  43.2  43.8  40.9 10.2 10.2 9.6 9.8 9.6 8.7 0.8 0.2 –0.5 –0.2

By Fuel
Total  372.8   436.3   444.6   442.6   456.5   472.0  100.0 100.0 100.0 100.0 100.0 100.0 1.2 0.3 0.2 0.2

Coal  38.2  31.6  33.7  35.1  35.2  33.5 10.3 7.2 7.6 7.9 7.7 7.1 –0.8 0.4 –0.3 0.0
Oil  223.1  258.7  253.3  247.0  242.1  228.9 59.8 59.3 57.0 55.5 53.0 48.5 0.8 –0.4 –0.4 –0.4
Natural Gas  25.4  37.6  43.5  45.9  50.7  60.9 6.8 8.6 9.8 10.3 11.1 12.9 3.7 1.5 1.2 1.4
Electricity  78.0  98.9  105.0  105.7  118.0  134.9 20.9 22.7 23.6 23.8 25.9 28.6 2.0 1.2 0.9 1.0
Heat  0.2  0.5  0.6  0.6  0.6  0.6 0.1 0.1 0.1 0.1 0.1 0.1 7.6 –0.1 0.0 0.0
Others  7.9  9.0  8.5  8.4  9.9  13.2 2.1 2.1 1.9 1.9 2.2 2.8 0.5 1.4 1.9 1.7

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,022.1   1,295.3   1,376.7   1,385.4   1,532.6   1,754.8  100.0 100.0 100.0 100.0 100.0 100.0 2.0 1.1 0.9 1.0
Coal  236.4  394.5  502.3  503.3  512.3  578.2 23.1 30.5 36.5 36.6 33.4 32.9 5.2 0.2 0.8 0.6
Oil  252.1  139.8  139.0  123.1  110.5  88.0 24.7 10.8 10.1 8.9 7.2 5.0 –3.9 –2.3 –1.5 –1.8
Natural Gas  189.1  287.1  283.2  294.9  314.9  404.9 18.5 22.2 20.6 21.4 20.5 23.1 2.7 1.1 1.7 1.4
Hydro  126.8  128.4  115.3  124.9  127.3  128.6 12.4 9.9 8.4 9.1 8.3 7.3 –0.6 1.0 0.1 0.4
Nuclear  202.3  322.0  304.8  303.4  421.6  484.3 19.8 24.9 22.1 22.0 27.5 27.6 2.8 3.3 0.9 1.9
Othersb  15.5  23.4  32.1  35.8  46.0  70.8 1.5 1.8 2.3 2.6 3.0 4.0 5.0 3.7 2.9 3.2

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 144.1   172.2   196.4   196.3   205.9   215.5  100.0 100.0 100.0 100.0 100.0 100.0 2.1 0.5 0.3 0.4
Coal  54.5  91.0  114.5  115.0  118.6  122.0 37.8 52.8 58.3 58.5 57.6 56.6 5.1 0.3 0.2 0.3
Oil  51.5  28.0  27.6  23.4  25.5  19.9 35.7 16.3 14.1 11.9 12.4 9.3 –4.1 –0.8 –1.6 –1.3
Natural Gas  38.1  53.2  54.2  58.0  61.8  73.5 26.5 30.9 27.6 29.5 30.0 34.1 2.4 1.3 1.2 1.2

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 40.4  41.0  40.5  40.4  39.2  42.8  0.0 –0.3 0.6 0.2
Coal 37.3 37.3 37.7 37.6 37.1 40.7 0.1 –0.2 0.6 0.3
Oil 42.1 42.9 43.3 45.3 37.3 37.9 0.2 –1.5 0.1 –0.5
Natural Gas 42.7 46.4 44.9 43.8 43.8 47.4 0.3 –0.2 0.5 0.2

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,365.3   1,571.8   1,662.6   1,655.4   1,673.5   1,703.5  1.3 0.1 0.1 0.1

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 4,443.1  5,119.7  5,510.5  5,632.9  6,264.1  7,620.7 1.4 1.3 1.3 1.3
Population (million persons)  143.8  150.0  152.3  152.5  153.5  148.4  0.4 0.1 –0.2 –0.1
GDP per capita (thousands of constant 2000 $/person) 30.9 34.1 36.2 36.9 40.8 51.3 1.1 1.2 1.5 1.4
Primary energy demand per capita (TOE/person) 3.79 4.37 4.38 4.38 4.72 5.12 1.0 0.8 0.5 0.6
Primary energy demand per GDP (TOE/constant 2000 $)  123  128  121  119  116  100 –0.1 –0.4 –1.0 –0.8
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  307  307  302  294  267  224 –0.1 –1.2 –1.2 –1.2
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.50 2.40 2.49 2.48 2.31 2.24 0.0 –0.8 –0.2 –0.4

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Australia

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 87.7   110.6   120.7   122.5   145.0   178.3  100.0 100.0 100.0 100.0 100.0 100.0 2.2 1.8 1.4 1.6
Coal  35.0  48.2  53.2  53.7  60.8  64.2 39.9 43.6 44.0 43.9 42.0 36.0 2.8 1.4 0.4 0.8
Oil  32.7  36.6  37.9  38.8  44.7  54.6 37.2 33.1 31.4 31.6 30.8 30.6 1.0 1.7 1.3 1.5
Natural Gas  14.8  19.3  23.0  23.4  30.8  47.1 16.9 17.4 19.1 19.1 21.3 26.4 3.0 3.0 2.9 2.9
Hydro  1.2  1.4  1.3  1.4  1.4  1.4 1.4 1.3 1.1 1.1 0.9 0.8 0.6 0.2 0.1 0.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  4.0  5.1  5.3  5.2  7.2  11.0 4.6 4.6 4.4 4.2 5.0 6.2 1.8 3.1 2.9 3.0

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 58.0   72.0   77.9   77.7   85.3   111.0  100.0 100.0 100.0 100.0 100.0 100.0 2.0 0.9 1.8 1.4

Industry  19.2  23.8  25.7  26.1  28.8  38.9 33.1 33.0 33.0 33.6 33.8 35.1 2.0 1.2 2.0 1.7
Transport  22.6  28.1  30.0  29.5  32.1  40.1 38.9 39.0 38.6 37.9 37.6 36.1 1.9 0.6 1.5 1.2
Other Sectors  12.3  15.7  18.1  18.0  19.6  26.1 21.2 21.8 23.2 23.1 23.0 23.5 2.6 0.8 1.9 1.5
Non–energy  4.0  4.4  4.1  4.1  4.7  5.9 6.8 6.1 5.2 5.3 5.6 5.3 0.2 1.5 1.5 1.5

By Fuel
Total  58.0   72.0   77.9   77.7   85.3   111.0  100.0 100.0 100.0 100.0 100.0 100.0 2.0 0.9 1.8 1.4

Coal  4.3  4.1  3.5  3.5  3.7  3.8 7.4 5.7 4.5 4.5 4.3 3.4 –1.4 0.5 0.2 0.3
Oil  30.4  37.1  39.0  39.0  40.8  50.4 52.5 51.6 50.1 50.2 47.9 45.4 1.7 0.4 1.4 1.0
Natural Gas  8.8  11.5  13.5  13.3  15.4  21.1 15.2 15.9 17.4 17.0 18.0 19.0 2.9 1.3 2.1 1.8
Electricity  11.1  14.9  17.8  18.0  19.6  26.7 19.2 20.6 22.8 23.2 23.0 24.1 3.2 1.0 2.1 1.6
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  3.3  4.4  4.1  3.9  5.8  9.0 5.7 6.1 5.3 5.0 6.8 8.1 1.4 3.6 3.0 3.2

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 154.3   207.4   245.1   251.3   268.9   366.6  100.0 100.0 100.0 100.0 100.0 100.0 3.1 0.9 2.1 1.6
Coal  119.0  160.6  192.7  198.9  212.4  262.6 77.1 77.4 78.6 79.2 79.0 71.6 3.3 1.0 1.4 1.2
Oil  4.2  2.7  1.9  2.4  1.0  0.7 2.7 1.3 0.8 0.9 0.4 0.2 –5.0 –6.7 –2.5 –4.2
Natural Gas  16.4  26.2  32.2  30.6  35.5  80.5 10.6 12.6 13.1 12.2 13.2 22.0 4.6 1.0 5.6 3.7
Hydro  14.1  16.8  15.5  15.7  15.8  16.0 9.2 8.1 6.3 6.2 5.9 4.4 0.6 0.2 0.1 0.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  0.6  1.1  2.8  3.8  4.2  6.7 0.4 0.5 1.1 1.5 1.6 1.8 10.7 4.3 3.1 3.6

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 33.2   46.6   59.2   60.5   63.7   72.8  100.0 100.0 100.0 100.0 100.0 100.0 3.9 0.7 0.9 0.8
Coal  28.9  42.0  50.5  52.0  54.9  57.6 86.9 90.2 85.4 86.1 86.2 79.1 3.8 0.8 0.3 0.5
Oil  0.9  0.5  0.8  0.9  0.4  0.3 2.6 1.1 1.3 1.4 0.6 0.4 –0.9 –6.7 –2.5 –4.2
Natural Gas  3.5  4.1  7.9  7.5  8.4  14.9 10.4 8.7 13.3 12.5 13.2 20.5 5.6 0.7 3.9 2.6

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 36.1  35.0  33.0  33.0  33.6  40.6  –0.6 0.2 1.3 0.8
Coal 35.4 32.9 32.8 32.9 33.3 39.2 –0.5 0.2 1.1 0.7
Oil 41.2 47.2 21.6 23.5 21.6 21.6 –4.2 0.0 0.0 0.0
Natural Gas 40.5 55.5 35.3 34.8 36.2 46.3 –0.9 0.3 1.7 1.1

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 258.2   337.3   390.7   398.0   429.6   505.9  2.8 1.0 1.1 1.0

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 281.0  399.6  469.8  481.6  575.0  810.9 3.5 2.0 2.3 2.2
Population (million persons)  16.9  19.1  20.3  20.5  22.4  25.3  1.2 1.0 0.8 0.9
GDP per capita (thousands of constant 2000 $/person) 16.7 20.9 23.1 23.5 25.7 32.1 2.2 1.0 1.5 1.3
Primary energy demand per capita (TOE/person) 5.20 5.78 5.95 5.97 6.47 7.05 0.9 0.9 0.6 0.7
Primary energy demand per GDP (TOE/constant 2000 $)  312  277  257  254  252  220 –1.3 –0.2 –0.9 –0.6
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  919  844  832  827  747  624 –0.7 –1.1 –1.2 –1.1
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.94 3.05 3.24 3.25 2.96 2.84 0.6 –0.9 –0.3 –0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Japan

Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 443.9   526.6   528.4   527.6   558.1   553.8  100.0 100.0 100.0 100.0 100.0 100.0 1.2 0.5 –0.1 0.2
Coal  77.2  98.0  111.0  112.4  108.1  107.3 17.4 18.6 21.0 21.3 19.4 19.4 2.5 –0.3 –0.1 –0.1
Oil  254.5  261.8  250.5  240.6  230.3  200.5 57.3 49.7 47.4 45.6 41.3 36.2 –0.1 –0.8 –0.9 –0.9
Natural Gas  44.2  65.7  70.6  77.4  90.4  98.6 9.9 12.5 13.4 14.7 16.2 17.8 3.2 2.5 0.6 1.3
Hydro  7.7  7.5  6.6  7.4  7.6  7.6 1.7 1.4 1.2 1.4 1.4 1.4 –1.0 1.4 0.1 0.6
Nuclear  52.7  83.9  79.4  79.1  109.8  126.2 11.9 15.9 15.0 15.0 19.7 22.8 2.8 3.3 0.9 1.9
Othersa  7.7  9.8  10.3  10.7  11.8  13.6 1.7 1.9 1.9 2.0 2.1 2.5 1.9 1.4 0.9 1.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 305.3   351.2   353.8   351.8   356.5   341.7  100.0 100.0 100.0 100.0 100.0 100.0 1.0 0.1 –0.3 –0.1

Industry  104.9  103.3  100.7  102.0  100.5  98.4 34.4 29.4 28.5 29.0 28.2 28.8 –0.3 0.0 –0.1 –0.1
Transport  76.2  94.6  92.5  91.1  84.3  72.0 25.0 26.9 26.1 25.9 23.7 21.1 1.3 –0.9 –1.0 –1.0
Other Sectors  90.9  115.8  122.7  120.4  133.6  137.5 29.8 33.0 34.7 34.2 37.5 40.3 2.0 0.9 0.2 0.5
Non–energy  33.2  37.5  37.9  38.3  38.1  33.7 10.9 10.7 10.7 10.9 10.7 9.9 0.9 0.0 –0.8 –0.5

By Fuel
Total  305.3   351.2   353.8   351.8   356.5   341.7  100.0 100.0 100.0 100.0 100.0 100.0 1.0 0.1 –0.3 –0.1

Coal  33.3  27.0  29.7  31.1  31.0  29.3 10.9 7.7 8.4 8.8 8.7 8.6 –0.8 0.4 –0.4 –0.1
Oil  188.2  215.8  207.4  201.1  193.6  167.8 61.7 61.4 58.6 57.2 54.3 49.1 0.6 –0.7 –1.0 –0.8
Natural Gas  15.2  23.1  28.7  31.2  33.7  37.7 5.0 6.6 8.1 8.9 9.4 11.0 4.3 1.6 0.8 1.1
Electricity  64.5  81.1  84.0  84.4  94.7  103.4 21.1 23.1 23.7 24.0 26.6 30.2 1.8 1.2 0.6 0.8
Heat  0.2  0.5  0.6  0.6  0.6  0.6 0.1 0.2 0.2 0.2 0.2 0.2 7.6 –0.1 0.0 0.0
Others  3.9  3.7  3.4  3.4  2.9  3.0 1.3 1.1 1.0 1.0 0.8 0.9 –0.9 –1.4 0.2 –0.5

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 835.5   1,048.6   1,088.4   1,090.5   1,214.3   1,324.5  100.0 100.0 100.0 100.0 100.0 100.0 1.8 1.1 0.6 0.8
Coal  116.7  232.3  303.8  298.9  294.1  309.8 14.0 22.1 27.9 27.4 24.2 23.4 6.6 –0.3 0.3 0.1
Oil  247.9  137.1  137.1  120.7  109.6  87.4 29.7 13.1 12.6 11.1 9.0 6.6 –3.9 –2.2 –1.5 –1.8
Natural Gas  167.1  251.3  241.5  254.5  269.5  302.6 20.0 24.0 22.2 23.3 22.2 22.8 2.5 1.1 0.8 0.9
Hydro  89.3  87.3  76.5  85.8  88.0  88.7 10.7 8.3 7.0 7.9 7.2 6.7 –1.0 1.4 0.1 0.6
Nuclear  202.3  322.0  304.8  303.4  421.6  484.3 24.2 30.7 28.0 27.8 34.7 36.6 2.8 3.3 0.9 1.9
Othersb  12.3  18.7  24.8  27.2  31.7  51.7 1.5 1.8 2.3 2.5 2.6 3.9 4.8 2.5 3.3 3.0

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 109.4   123.1   133.7   132.3   138.7   137.2  100.0 100.0 100.0 100.0 100.0 100.0 1.3 0.4 –0.1 0.1
Coal  25.4  48.3  62.3  61.3  62.0  62.7 23.2 39.3 46.6 46.3 44.7 45.7 6.2 0.0 0.1 0.0
Oil  50.6  27.5  26.9  22.5  25.1  19.7 46.2 22.4 20.1 17.0 18.1 14.4 –4.1 –0.7 –1.6 –1.2
Natural Gas  33.4  47.2  44.6  48.6  51.5  54.8 30.5 38.4 33.3 36.7 37.2 39.9 1.9 1.5 0.4 0.8

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 41.8  43.4  43.9  43.8  41.7  43.9  0.3 –0.5 0.3 0.0
Coal 39.5 41.3 42.0 42.0 40.8 42.5 0.4 –0.3 0.3 0.1
Oil 42.1 42.8 43.9 46.1 37.5 38.2 0.3 –1.6 0.1 –0.6
Natural Gas 43.0 45.8 46.6 45.1 45.0 47.5 0.5 –0.4 0.4 0.1

CO2 Emissions

Mt–CO2
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1,084.6   1,207.3   1,238.3   1,223.2   1,207.2   1,148.0  0.9 –0.3 –0.3 –0.3

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 4,122.3  4,667.4  4,978.2  5,087.8  5,615.5  6,710.4 1.3 1.2 1.2 1.2
Population (million persons)  123.5  127.0  127.9  127.9  126.6  118.3  0.2 –0.1 –0.5 –0.3
GDP per capita (thousands of constant 2000 $/person) 33.4 36.7 38.9 39.8 44.4 56.7 1.0 1.3 1.7 1.5
Primary energy demand per capita (TOE/person) 3.59 4.15 4.13 4.13 4.41 4.68 0.9 0.7 0.4 0.5
Primary energy demand per GDP (TOE/constant 2000 $)  108  113  106  104  99  83 –0.1 –0.7 –1.2 –1.0
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  263  259  249  240  215  171 –0.4 –1.4 –1.5 –1.5
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 2.44 2.29 2.34 2.32 2.16 2.07 –0.3 –0.8 –0.3 –0.5

– = not available or not applicable, 0.0 = less than 0.1, AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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Primary Energy Demand

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 13.8   18.1   17.3   17.5   21.4   28.1  100.0 100.0 100.0 100.0 100.0 100.0 1.5 2.2 1.8 2.0
Coal  1.1  1.0  2.0  2.1  2.2  2.2 8.2 5.8 11.6 11.9 10.2 7.7 3.9 0.9 –0.1 0.3
Oil  4.0  6.3  6.8  6.9  7.8  10.8 28.8 34.8 39.6 39.4 36.5 38.5 3.7 1.3 2.2 1.9
Natural Gas  3.9  5.1  3.2  3.3  3.7  6.1 28.3 27.9 18.5 18.7 17.1 21.8 –1.3 1.4 3.5 2.6
Hydro  2.0  2.1  2.0  2.0  2.0  2.0 14.6 11.6 11.6 11.5 9.4 7.3 0.0 0.1 0.1 0.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersa  2.8  3.6  3.2  3.2  5.7  7.0 20.0 19.9 18.8 18.5 26.8 24.7 1.1 5.9 1.3 3.1

Final Energy Demand
MTOE Share (%)

AAGR (%)
1990– 2005– 2015– 2005–

By Sector 1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
Total 9.5   13.2   13.0   13.1   14.8   19.4  100.0 100.0 100.0 100.0 100.0 100.0 2.1 1.3 1.8 1.6

Industry  2.9  3.0  3.3  3.4  3.6  4.3 30.8 22.8 25.3 26.0 24.6 22.3 0.8 1.0 1.1 1.1
Transport  3.4  4.8  5.7  5.8  6.6  9.5 36.0 36.3 44.0 43.8 44.9 49.2 3.5 1.5 2.4 2.1
Other Sectors  2.3  3.0  3.3  3.2  3.5  4.3 24.4 22.5 25.2 24.0 24.0 22.2 2.3 0.8 1.3 1.1
Non–energy  0.8  2.4  0.7  0.8  1.0  1.2 8.9 18.4 5.5 6.2 6.5 6.4 –1.1 2.9 1.7 2.2

By Fuel
Total  9.5   13.2   13.0   13.1   14.8   19.4  100.0 100.0 100.0 100.0 100.0 100.0 2.1 1.3 1.8 1.6

Coal  0.7  0.5  0.5  0.5  0.5  0.5 7.1 3.5 3.7 4.0 3.4 2.4 –2.2 0.3 –0.5 –0.1
Oil  4.4  5.8  6.8  6.8  7.7  10.7 46.5 44.1 52.7 51.9 52.2 55.4 3.0 1.2 2.2 1.8
Natural Gas  1.3  3.1  1.3  1.4  1.7  2.2 13.6 23.5 10.0 10.7 11.3 11.2 0.0 2.6 1.7 2.1
Electricity  2.4  2.9  3.3  3.3  3.8  4.8 25.1 22.0 25.2 25.2 25.4 25.0 2.1 1.4 1.7 1.6
Heat  –  –  –  –  –  – – – – – – – – – – –
Others  0.7  0.9  1.1  1.1  1.1  1.2 7.6 7.0 8.3 8.2 7.7 6.0 2.7 0.5 0.1 0.3

Power Generation 
Output

TWh Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 32.3   39.2   43.1   43.5   49.5   63.8  100.0 100.0 100.0 100.0 100.0 100.0 1.9 1.4 1.7 1.6
Coal  0.6  1.6  5.8  5.5  5.8  5.8 1.9 4.2 13.4 12.5 11.7 9.1 16.1 0.0 0.0 0.0
Oil  0.0  –  0.0  0.0  –  – 0.0 – 0.0 0.1 – – –4.5 – – –
Natural Gas  5.7  9.6  9.5  9.8  10.0  21.8 17.6 24.4 22.0 22.6 20.2 34.2 3.5 0.5 5.3 3.4
Hydro  23.3  24.4  23.3  23.5  23.5  23.8 72.3 62.2 54.1 53.9 47.6 37.3 0.0 0.1 0.1 0.1
Nuclear  –  –  –  –  –  – – – – – – – – – – –
Othersb  2.6  3.6  4.5  4.8  10.1  12.4 8.1 9.3 10.4 10.9 20.5 19.5 3.7 8.5 1.4 4.2

Power Generation Input

MTOE Share (%)
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 1.4   2.5   3.5   3.5   3.6   5.5  100.0 100.0 100.0 100.0 100.0 100.0 6.0 0.3 2.9 1.8
Coal  0.2  0.6  1.7  1.7  1.7  1.7 14.7 23.5 49.9 47.5 48.7 31.8 15.1 0.0 0.0 0.0
Oil  0.0  –  0.0  0.0  –  – 0.2 – 0.0 0.1 – – –7.1 – – –
Natural Gas  1.2  1.9  1.7  1.8  1.8  3.7 85.1 76.5 50.1 52.3 51.3 68.2 2.3 0.5 4.8 3.1

Thermal Efficiency

%
AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 37.5  38.3  37.7  37.5  38.0  43.5  0.0 0.1 0.9 0.6
Coal 24.8 23.8 28.6 28.1 28.6 28.6 1.0 0.0 0.0 0.0
Oil 22.9 – 34.4 39.6 – – 2.7 – – –
Natural Gas 39.8 42.7 46.8 45.9 46.9 50.4 1.1 0.0 0.5 0.3

CO2 Emissions

Mt–CO2

AAGR (%)

1990– 2005– 2015– 2005–
1990 2000 2005 2006 2015 2030 2005 2015 2030 2030

Total 22.5   27.2   33.7   34.1   36.8   49.7  2.7 0.9 2.0 1.6

Energy and Economic Indicators

AAGR (%)
1990– 2005– 2015– 2005–

1990 2000 2005 2006 2015 2030 2005 2015 2030 2030
GDP (billion constant 2000 $)c 39.8  52.7  62.4  63.6  73.6  99.4 3.0 1.7 2.0 1.9
Population (million persons)  3.4  3.9  4.1  4.1  4.5  4.9  1.2 0.8 0.6 0.7
GDP per capita (thousands of constant 2000 $/person) 11.7 13.7 15.2 15.4 16.5 20.3 1.8 0.8 1.4 1.2
Primary energy demand per capita (TOE/person) 4.03 4.69 4.22 4.24 4.81 5.75 0.3 1.3 1.2 1.2
Primary energy demand per GDP (TOE/constant 2000 $)  346  343  277  276  291  283 –1.5 0.5 –0.2 0.1
CO2 emissions per unit of GDP (t–CO2 /million constant 2000 $)  565  517  539  537  500  500 –0.3 –0.8 0.0 –0.3
CO2 emissions per unit of primary energy demand (t–CO2 /TOE) 1.63 1.50 1.95 1.95 1.71 1.77 1.2 –1.3 0.2 –0.4

– = not available or not applicable, 0.0 = less than 0.1AAGR = average annual growth rate, CO2 = carbon dioxide, GDP = gross domestic product, Mt–CO2 = million tons of carbon dioxide,  
MTOE = million tons of oil equivalent, t–CO2 = tons of carbon dioxide, TOE = tons of oil equivalent, TWh = terawatt hours.

Note: Totals may not add up because of rounding.

a “Others” include geothermal, solar, wind, renewables, and electricity export/import. 
b “Others” include geothermal, solar, wind, and renewables. 
c APERC’s GDP assumptions are used for 2015 and 2030.

Source: ADB, APERC, IEA, and WB.
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