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Australia

Ms Edwina Hevhoe and Mr Evan Calford

1. Background

Australia is the sixth largest country in the world with a land area of approximately 7.7
million km’, which is diverse in geography and climate. Australia’s population in 2005 was
around 20.3 million — most of the population is almost entirely concentrated in coastal cities
and towns. Real gross domestic product (GDP) in 2005 was around USS468 billion (at
constant 2000 USS$ values'), which translates to a per capita income of around US$23,000.

Australia has an abundant supply of energy resources with significant deposits of petroleum,
natural gas. coal and uranium (Geoscience Australia and ABARE 2010). Australia is
overwhelmingly a net energy exporter, with trade in energy dominated by coal, liquefied
natural gas (LNG) and uranium. Australia accounts for approximately one-third of world
black coal trade — almost 60 per cent of world metallurgical trade and 20 per cent of thermal
coal trade (ABARE 2009). Since the late 1980s, Australia has also emerged as one of the
largest exporters of LNG to the Asia Pacific region. However, Australia is a net importer of
crude oil and refined petroleum products (ABARE 2010).

At current rates of production, Australia’s energy resources are expected to last for many
more decades. The proportion of economic demonstrated reserves (EDR) to current
production is estimated at 490 vears for brown coal. 90 vears for black coal and nearly 63
years for conventional gas (Geoscience Australia and ABARE 2010),

In 2003, Australia’s primary energy demand was around 122 Mtoe (million tons of oil
equivalent). Coal and oil dominated primary energy demand accounting for about 435 percent
and 31 percent respectively in 2005, Natural gas (19 percent), hydro (1 percent) and other (4
percent) — mainly biomass, wind and solar — accounted for the rest.

In 2005, Australia produced about 2531 TWh (terawatt hours) of electricity. The majority of
this was generated by coal (80 percent), with natural gas contributing (12 percent) and hydro
(6 percent). Other renewable sources accounted for about | percent of total electricity
generation in 2005,

2.  Modelling Assumptions
2.1. Population and Gross Domestic Product
In this modelling exercise it is assumed that annual average growth in population will slow to

about |.1 percent between 2005 and 2030, which is marginally slower than the average
annual growth of about 1.2 percent between 1990 and 2005,

VAN USS (US Dallar) in this document are al constant 2000 values unless specilied.
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Over the period 2000-2008, Australia's growth in gross domestic product (GDP) averaged
about 3.2 percent annually, Average annual growth in Australia's gross domestic product is
assumed to remain fairly strong throughout the projection period, averaging about 2.9 percent
per year between 2008 and 2030, The potential aftershock impacts of the global economic
crisis have not been accounted for. The Australian economy is also expected to continue to
shifi in terms of structure away from agriculture and industry towards the services sector.

2.2. Energy Consumption and Electricity Generation

Fossil fuels are projected to remain the dominant energy source in Australia's energy mix
throughout the projection period given their relative abundance and cost. In eleciricity
generation, coal is projected to remain the largest supplier of energy despite a decrease in the
share of coal fired generation, accounting for a projected 43 percent of total generation at 2030
in the baseline scenario. However, there are projected to be significant increases over time in
the share of gas and non-hydro renewables in the baseline scenario, and by 2030 gas and non-
hydro renewables account for more than half of total electricity generation. The relative
competitiveness of non-hydro renewable sources is also expected to increase driven by cost
reductions as a result of leaming by doing.

2.3. Energy and Climate Change Policies

Australia has implemented a range of policies at the state and commonwealth levels to ensure
reliable access to affordable energy while facilitating the efficient use of energy resources.
These policies include energy efficiency standards and labelling, renewable energy targets,
research and development funding for cleaner technologies, financial incentives for energy
efficient and renewable technologies, and policies for industry such as the Energy Efficiency
Opportunities (EEQ) program. EEO requires high energy using businesses to undertake
rigorous assessments to identify and evaluate cost effective energy savings opportunities and
report publicly and to the government on the resulis.

Australia has ratified the Kyvoto Protocol and is expected to meet its emissions target of 108
percent of 1990 levels over the period 2008-2012 with domestic measures. Australia's 2020
target range for reducing emissions is 5 per cent unconditional, with up to 15 per cent and 25
per cent both conditional on the extent of action by others, as set out in May 2009, and
reaffirmed in Australia's submission to the Copenhagen Accord in January 2010. The
Australian Government has committed to a long-term goal of reducing Australia's
greenhouse gas emissions to 60 per cent below 2000 levels by 2050,

The Australian Government is committed to implementing the Carbon Pollution Reduction
Scheme (CPRS), a mandatory cap-and-trade emissions trading scheme. as a key mechanism
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to transition Australia to a low greenhouse gas emission future. The CPRS Bills 2010 (and
associated Bills) are currently before the Australian Parliament, and are expected to be
debated in the Senate in May 2010,

Australia has also provided legislated support to renewable energy technologies via the
Renewable Energy Target (RET). The RET sets a 20 percent target for renewable energy by
2020 and mandates that 45,850 GWh must be produced from renewable sources in that vear.
The target will be maintained at 45,000 GWh from 2020 to 2030, at which time it is expected
that the prevailing carbon price will be high enough to support renewable electricity
generation,

The assumed carbon price begins at $8.9 per t CO2-¢ (2007-08 AS) in 2011-12, rises to $21.5
in 2012-13 and then increases to $41.8 in 2029-30°. The modelling also assumes the
operation of the Clean Energy Initiative (CEl). The CEI will fund two to four new carbon
capture and storage power stations amounting to 1000MW generation capacity under the
CCS Flagships program, as well as up to four solar projects amounting to 1000MW
generation capacity under the Solar Flagships program,

3.  Outlook Results

3.1. Total Final Energy Consumption

Total final energy consumption in Australia grew at an average annual rate of about 1.9
percent between 1990 and 2005 from about 58 Mtoe in 1990 to 77 Mtoe in 2005, The
transport and industry sectors were the largest users of final energy in 2003 accounting for
about 30 Mtoe and 26 Mioe respectively.

0il (51 percent) accounted for the largest share of final energy in 2005, followed by
electricity (23 percent) and natural gas (16 percent). The fastest average annual growth in
final energy consumption occurred in the electricity sector at about 3.2 percent over the
period 1990 to 2005,

Total final energy consumption in Australia is expected to increase at an average annual rate
of about 1.8 percent over the period 2005 to 2030 from about 77 Mtoe in 20035 to about 120
Mtoe in 2030. Growth in final energy consumption is projected to be slower than growth in
Australia's GDP indicating continuing improvements in the energy intensity of economic
output.

*The assumed carbon price path is related to Australia achicving a 5 percent reduction in emissions at 2020 (the
CPRS-3 seenario) sourced from Australian Government (2008),
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Figure 11-1. Final Energy Consumption by Sector in Australia
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In this scenario, strong average annual growth in final energy consumption over the period
2005 1o 2030 is expected in electricity (1.9 percent) and natural gas (2.1 percent). Continued
average annual growth is expected in oil (1.8 percent), others (1.7 percent), including
renewables, and coal (0.2 percent) over the same period.

3.2. Primary Energy Demand

Primary energy demand in Australia grew at an average annual rate of about 2.2 percent
between 1990 and 2005 from about 88 Mtoe in 1990 to about 122 Mtoe in 2005.

Coal (45 percent) accounted for the largest share of primary energy in 2005, followed by oil
(31 percent) and natural gas (19 percent). Hydro and other renewable energy sources
accounted for the remaining 5 percent of primary energy in Australia,

In the baseline scenario Australia's primary energy demand is projected to increase at an
average annual rate of about 1.7 percent increasing from about 122 Mtoe in 2005 to about
184 Mroe in 2030.

Coal consumption is projected to decrease at an average annual rate of about | percent over
the period 2005 to 2030. Consequently, the share of coal in primary energy demand is
projected to decline from about 45 percent in 2005 to 23 percent in 2030. The share of natural
gas in Australia's primary energy demand is projected to increase from about 19 percent in
2005 to about 33 percent in 2030. The strong growth in natural gas consumption (averaging
about 4 percent per vear over 2003-30) is driven by increasing availability of gas including
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coal seam gas and the assumed national and state policy initiatives designed 1o encourage
the use of lower emission fuels. The share of oil in Australia’s primarily energy consumption
mix is expected to increase modestly to about 36 percent in 2030,

Strong growth in primary energy demand is projected to occur in non-hydro renewables
primarily in response to the RET.

Figure 11-2. Primary Energy Demand by Source in Australia
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4. Implications and Policy Recommendations.

Australia's economy is more emissions intensive than most developed countries reflecting to
a large extent its resource endowment and economic structure. Increases in population and
economic activity are projected to lead to increased demand for energy services.

Achieving significant reductions in Australia’s emissions requires abatement across all
sectors of the economy. Encouraging the uptake of currently available energy efficiency
opportunities will reduce both current emissions and the requirement for new emissions
intensive energy infrastructure, which will potentially have a significant impact on the long
term emissions pathway (Gumey et al. 2007). Broader emissions abatement policies, such as
the proposed carbon emissions reduction target, will affect the emissions intensity of the
Awustralian economy into the medium and longer term.

Carbon pricing is a key element of the Australian Government's strategy to create a lower
carbon economy. However, given the varving nature of market barriers that limit the uptake

of energy efficient and low emission technologies across sectors, a range of complementary
policies are being considered. These include education and training initiatives, information
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measures such as labelling, energy performance standards, and renewable energy targets in
the medium term.

Governmenis can also play a key role in creating policy environments that are conducive to
increased levels of research and development in industry, as well as provide funding for basic
research and development in mitigation and adaptation measures and technologies.

Accelerating the development and global deployment of advanced energy efficient and low
emission technologies is also important. Australia can play a key role in developing and
demonstrating some of these kev advanced technologies such as carbon capture and storage
and solar technologies. Australia must remain actively engaged in regional and global
technology partnerships to encourage global uptake of advanced technologies (Ford et al.
2007: Matysek et al. 2006),
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Brunei Darussalam

Mr. Ahmad Haji Mohamead
Dy Chee Ming Lim

1. Background

Brunei Darussalam (referred to here as 'Brunei') covers the north-east coast of Borneo Island
in South-east Asia, covering an area of 5,765 square kilometres - where over 68 percent of
the land area is covered with pristine tropical forests. The population of Brunei was estimated
in 2005 to be approximately 370 thousand and with a gross domestic product (GDP) of USD
6.6 billion at 2000 USD, this translates to GDP per capita of USD 17.8 thousand.

Brunei exports about 90 percent of its crude oil and natural gas production and keeps the
remaining fraction for domestic purposes making Brunei's energy self-sufficiency one of the
highest in the region. In 2003, Brunei's total final energy consumption (TFEC) was 0.7
million tons of oil equivalent (Mtoe)’, transport being the largesi energy consuming sector
accounting for 0.4 Mtoe of the final energy consumption.

Brunei's total primary energy demand in 2005 was 2.4 Mioe. The two main energy sources
were natural gas and oil, where the contribution by natural gas was 76 percent. The use of
natural gas was mainly for the generation of electricity and town gas, and oil was used
primarily for petroleum products.

In 2005, Brunei generated 2,907 Giga-Watt hours (GWh) of electricity from a total installed
generating capacity of 690.5 Mega-Watts (MW) where 99 percent of electricity was
generated using natural gas,

2.  Modelling Assumptions

In this report, assumptions on future GDP growth in Brunei were developed primarily by the
Institute of Energy Economics, Japan (1EEJ). GDP in Brunei is assumed to increase at an
average annual rate of 3.9 percent from 2005 to 2030. The GDP growth berween 2005 and
2010 is assumed to average 0.8 percent per vear, before increasing to 4.8 percent per year and
4.5 percent per year for the periods 2010 to 2020 and 2020 1o 2030, respectively. Brunei's
population is assumed to grow at an average annual rate of 2.1 percent from 2005 to 2030,

As pledged by APEC Leaders at the 2007 Sydney Declaration on Climate Change, Brunei
aims to contribute to the achievement of a regional 25 percent improvement in energy efficiency
by 2030, relative to 2003 levels.

TNote: Historical and projected ligures used in this document are oblained from [EEJ and ane not national
figures.
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Brunei currently has a range of sectoral-based energy efficiency and conservation
programmes in place, with a key focus on raising awareness through campaigns, publications,
media and other means. Brunei is still in the process of formulating sectoral energy efficiency
and conservation targets. In addition, Brunei's first Solar Power Plant with a capacity of 1.2
MW is expected to be commissioned in the second quarter of 2010,

This report illustrates the potential impacts on Brunei's energy profile if the following targets

as outlined in Table I1-1 were applied.

Tahle 11-1. Potential

Sectoral Targets in Brunei: Improvements in Energy Efficiency

ower than

Industrial Sector 5% lower than 10% lower than
BAU BAL BAU
Residential Sector 5% lower than 10% lower than 10%a lower than
BAU BAU BAU
Commercial 5% lower than 10% lower than 10% lower than
Sector BALl BAL BAL
Transport Sector 5% lower than 10% lower than 10% lower than
BAU BAU BAU

3.  Outlook Results

3.1. Total Final Energy Consumption

Total final energy consumption in Brunei increased at an average annual rate of 4.2 percent
from 0.4 Mtoe in 1990 to 0.7 Mtoe in 2003, From 1990 to 2003, the residential/commercial
(other) sector had the highest growth rate of 5.8 percent per vear followed by the
transportation sector with 3.9 percent per year and the industrial sector with 1.9 percent per
vear. The transportation sector was the largest energy consuming sector accounting for about
58 percent of final energy consumption in 1990. There was a slight decrease in its share to
about 56 percent in 2005, hence making oil the largest provider of final energy over the
period 1990-2005. However, electricity had the highest average annual growth per year of 6.8
percent over the same period.

Business-as-Usiwal (BAU) Scenario

From 2005 1o 2030, Brunei's total final energy demand is projected to grow at an average
rate of 3.7 percent per year driven in part by the assumed growth in GDF and population,
There is expected to be a significant increase in energy demand in the residential/commercial
{other) and transportation sectors with the projected average annual growth rates of 3.7
percent and 4.1 percent, respectively from 2005 to 2030 in the BAU scenario. The emerging
industrial activities are expected to drive growth of 2.5 percent per yvear from 2005 to 2030 in
the industry sector.
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In final energy consumption, oil and electricity are projected to grow at average annual rates
of 3.5 percent and 4.2 percent, respectively, over the period of 2005 1o 2030, Electricity is
expected to continue to account for the largest share of fuel for energy consumption,

Alternative Policy Scenario (APS)

In the APS, final enerzy demand is projected to increase at a slower rate than in the BAU
scenario at an average of 3.3 percent per annum from 20035 to 2030. That is, from 0.7 Mroe in
2005 to 1.6 Mioe in 2030, The transportation sector consumption is projected 1o increase at a
slower pace of 3.4 percent per annum as compared to its growth rate in the BAU of 3.7
percent per annum over the same period. In the APS, the annual growth of all sectors is
projected to be lower as compared with the BAU scenario. The industry and other sectors will
have 10 percent reduction in energy consumption with respect to BAU (Figure 11-3).

Figure 11-3. Final Energy Consumption by Sector in Brunei, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in Brunei grew at an average annual rate of about 2.0 percent from
about 1.8 Mtoe in 1990 to 2.4 Mtoe in 2005. Oil and natural gas were the only energy sources
during that period. Natural gas accounted for the highest percentage share at 76 percent in
20035, Oil consumption, on the other hand, increased at a much faster rate of 11.1 percent per
vear from 1990 to 2005.
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Business-as-Usual Scenarin

From 20035 to 2030, oil and natural gas are projected to remain Brunei's only primary energy
sources. Primary energy demand is projected to increase to 4.5 Mtoe in 2030 at an average
rate of 2.5 percent per year from 2003. Oil consumption is projected to grow at a rate of about
3.7 percent per vear while natural gas consumption is projected to grow at a slower rate of

about 2,0 percent per year from 2005 to 2030, The share of oil in primary energy demand is
expected to increase from 24.4 percent in 2003 to 33.0 percent in 2030 as a result of the
increase in oil consumption in the transportation sector,

Alternative Policy Scenario

In the APS, primary energy demand is projected to increase at a slower rate, relative to the
BAU scenario, of 2.2 percent per annum over the period of 2005-2030 to 4.2 Mioe in 2030,
Both natural gas and oil will grow at a much slower rate in the APS, relative to the BAU

scenario, mainly due to energy efficiency and conservation improvements (Figure [1-4).

Figure 11-4. Primary Energy Demand by Source in Brunei, BAU and APS
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3.3 Projected Energy Savings

The energy savings that could be achieved in Brunei from applying the potential EEC
sectoral goals and implementing the EEC goals and action plans that are already in place is
projected to be around 0.3 Mioe or 6.7 percent lower than that of the BAU in 2030, This is
the difference between primary energy demand in the BAU scenario and the APS (Figure 11-5).
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In terms of final energy consumption savings, there is estimated to be a saving of 0.1 Mtoe in

the transportation sector and other sectors, and no significant change in the industrial sector.

Figure 11-5. Primary Energy Demand in Brunei, BAU and APS
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3.4. CO, Emissions from Energy Consumption

Carbon dioxide (CO,) emissions from energy consumption are projected to increase by 2.7
percent per annum from 1.4 million tons of carbon equivalent (Mt C) in 2005 to 2.7 Mt C in
2030 in the BAL scenario (Figure 11-6). This increase is driven by increases in consumption

of gas for electricity generation and oil for transportation,

In the APS, the annual average growth in CO, emissions from 2005 to 2030 is expected to be
lower than in the BAU scenario at 2.4 percent. This is achieved by reductions in the growth
of final energy consumption and primary energy demand. This indicates that the energy
saving goals and action plans could reduce Brunei's CO, emissions by 7.3 percent in 2030,
relative to the BAU scenario.
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Figure 11-6. CO; Emissions from Energy Consumption in Brunei, BAU and APS
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4. Implications and Policy Recommendations

Energy consumption has increased significantly since 1980 and as projected, energy demand
will continue to rise. Given this trend and the dominance of oil and gas in the energy mix, it
is of utmost priority for Brunei to improve its energy efficiency and conservation as the main
driver in the pursuit of national energy security.

Brunei has a national target on the reduction of national energy intensity by at least 25
percent by 2030 (with 2003 as the base yvear). This goal would contribute to the APEC Leaders
2007 Sydney Declaration to reduce the APEC region-wide energy intensity by 25 percent
overall in 2030 with 20035 as the base year.

The government is actively promoting energy efficiency & conservation in various sectors in
the economy, including nationwide public education awareness campaigns, talks,
publications on energy efficiency & conservation issues as well as voluntary energy labelling
scheme for air-conditioners. The Government aims to enhance human capacity building
through seminar-workshops on energy management, energy audit and energy education in

schools.

In addition to what the government is currently implementing, it is also recommended that
Brunei adopt a sectoral quantitative target to help assist in the achievement of overall energy

savings.
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Cambodia

Mr LIENG Vurhy

1. Background

The Kingdom of Cambodia is located in the Lower Mekong region of Southeast Asia. It has
an 800 km border with Thailand in the west, with Lao PDR in the north, and Vietnam in the
east. The physical landscape is dominated by lowland plains around the Mekong River and
the Tonle Sap Lake. Of the country's area of 181.035 km?, approximately 49% remains
covered by forest. There are about 2.5 million hectares of arable land and over 0.5 million
hectares of pasture land. The country's gross domestic product (GDP) in 20035 was about
LSS 5.7 billion at constant 2000 prices with a substantial agriculture share of 34 percent. The
population during the same year was 14.0 million.

Cambaodia’s conventional primary energy demand in 2005 stood at 1.3 million tons of oil
equivalent (Mtoe) while its final energy consumption stood at 1.0 Mtoe. It is dependent on
imports of petroleum products having no crude oil production or oil refining facilities. lts
electricity supply is dominated by oil at 91.3 percent with hydro accounting for the rest.

Cambodia has 10,000 megawatts (MW) of hydropower potential; however, only 20
megawatts (MW) had been installed to date. Commercial quantities of coal have also been
discovered in Cambodia but no official figures on recoverable reserves are available currently.

2. Modelling Assumptions

2.1. GDP and Population

In forecasting energy demand to 2030, it is assumed that the GDP of Cambodia will grow at
an annual rate of 7.3 percent. Its population on the other hand is projected to grow at 1.7
percent per annum resulting in a growth rate of GDP per capita of 5.5 percent per year to
2030.

2.2, Electricity Generation

With regards to future electricity supply, coal is expected to dominate Cambodia's fuel mix
in 2030 followed by hydro and natural gas. This is a big change from the current oil-
dominated electricity generation. According to the Electricity Supply Development Master
Plan from year 2010-2020, Cambodia will have a total additional installed capacity of 3,173.2
MW, 900 MW of which will come from coal power planis to be installed from 2010 1o 2018,
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Another 200 MW will come on stream in 2020 along with 200 MW of natural gas power
plant. Hydro will make up 1.873.2 MW of the total.

From 2020 to 2030, the additional capacity requiremenis will be met by coal, hydro and
natural gas. The gross electricity generation also assumes net export of electricity to
neighbouring countries of 2,600 GWh in 2020 that will gradually increase to 3,080 GWh by
2030.

2.3. Energy Efficiency and Conservation Policies

Cambodia's energy efficiency and conservation programs aims to achieve an integrated and
sustainable program that would facilitate energy efficiency improvements in the major energy
consuming sectors and help prevent increased and wasteful fuel consumption. To achieve
these aims, the country realises the need for market transformation towards more efficient
energy use, increased access to energy efficiency project financing and the establishment of
energy efficiency regulatory frameworks.

As a start, Cambodia is implementing the following pilot projects:

®  [mproving the efficiency of the overall supply chain for home lighting in rural areas
by the provision of decentralized rural energy services through a new generation of
rural energy entrepreneurs,

®  Assisting in market transtormation for home and office electrical appliances through
bulk purchase and dissemination of high performance lamps, showcasing of energy
efficient products, support to competent organizations for testing and certification of
energy efficient products and establishment of "Green Leaming Rooms” in selected
schools to impart life-long education on the relevance of energy efficiency and
conservation,

®  [mproving energy efficiency in buildings and public facilities,

Cambodia has also embarked on preparing an action plan for energy efficiency and
conservation in cooperation with the Energy Efficiency Design sub-working group created
under the WG, Specific actions plans are being drafied for the industrial, transportation and
other sectors. The initial estimates of sectoral demand reduction of existing consumers from
these actions plans are 10% by 20135 that could increase to 15% by 2020. These initial
estimates were used in forecasting the energy demand in the APS.

3.  Outlook Results

J.1. Total Final Energy Consumption

Cambodia's final energy consumption (not including biomass) grew at an average annual rate
of 10.2 percent from 1995 to 2005, This growth was driven by the industrial sector which
grew at a rapid rate of 30.7 percent during the ten-year period. The other sector which
comprises the residential and commercial sectors grew at 18.9 percent annually while the
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transportation sector had more modest annual growth of 4.2 percent. In terms of energy,
petroleum products comprise more than 90 percent of total final energy consumption with
electricity supplying the rest.

From 2005 to 2030, Cambodia's final energy consumption is projected to grow at an average
annual rate of 7.6 percent in the BAU scenario. The industrial sector is expected to have the
highest growth rate of 4.1 percent per annum followed by the transportation sector at 6.9
percent and the residential/commercial sector at 6.7 percent over the period 2005 to 2030,
The rapid growth in industrial demand is to due to the start of commercial operation of the
first cement manufacturing plant in the country in 2008 which is expected to grow as the
same rate as its economic growth. This is in view of the country’s plan to meet its projected
increasing demand for cement with local production.

By source, electricity consumption is expected to increase on average by 9.1 percent per year
while demand for petroleum products will grow by 6.7 percent per vear to 2020. Coal
consumption started in 2008 and is projected to more than double by 2030,

In the APS, final energy consumption is projected to grow at a slower 7.1 percent annual
growth rate. This is due to the effect of various energy efficiency action plans that are
proposed to be implemented across all sectors. The average annual growth rates of energy
consumption in the industrial, transportation and other sectors will be 13.9 percent, 6.2
percent and 6.0 percent, respectively. The growth in electricity consumption will also be
slower at 8.4 percent per annum while that of oil will be 6.0 percent per annum. The
difference in the demand in the BAU and APS are shown in Figure 11-7,

Figure 11-7. Final Energy Consumption by Sector in Cambodia
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3.2 Primary Energy Demand

Cambodia’s primary energy demand grew at an average annual rate of 10.2 percent from
1995 to 2005. Petroleum products were the only source of conventional energy supply in the
country in 1995, By 2005, a small hydropower plant was built but only contributed 0.3
percent to the total primary energy demand.

From 20035 to 2030, the country's primary energy demand is projected to grow al an average
annual rate of 7.3 percent in the BAU, Given the rapid growth in electricity demand of 9.1
percent annually, hydroelectricity production will increase on average by 20.1 percent per
annum to 2030, This high growth in hydroelectricity is projected although coal and natural
gas are also being considered as future sources of electricity. Oil, in view of the retirement of
oil-fired power plants in the country by 2020, will have a slow growth rate of 5.3 percent.

Figure 11-8. Primary Energy Demand by Source in Cambodia
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In the APS, primary energy demand will increase at a slower rate of 6.7 percent per annum.
Hydroelectricity generation will also be at a slower rate of 19.9 percent per annum. The
differences in the primary energy demand by source in the BAU and APS are shown in
Figure 11-8.

3.3 Projected Energy Savings

The initial estimates of the impacts of sectoral energy efficiency actions plants will result to a
reduction in primary energy demand of 1.1 Mtoe from BAU to APS. This is equivalent to 15
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percent primary energy savings by 2030. shows the primary energy demand in
Cambodia in the BAU and APS.

In terms of final energy consumption, sectoral savings in the APS relative to BAU will
amount to 0.1 Mtoe in the industrial, 0.3 Mtoe in transport and 0.4 Mtoe in the other sectors,

Figure 11-9. Total Primary Energy Demand in Cambodia, BAU and APS
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34 CO, Emissions from Energy Consumption

Based on the above projections. CO., emissions in Cambodia in the BAU will increase from
1.0 million tons of carbon (Mt C) in 2005 to 6.6 Mt C in 2030 at an average annual rate of 7.7
percent, 0.1 percent higher than the growth rate of primary energy demand. In the APS, the
growth rate will be lower at 7.0 percent, also higher than the 6.7 percent growth rate in
primary energy demand (Figure 11-10).
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Figure 11-10. CO; Emission from Energy Consumption in Cambodia
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4. Implications and Policy Recommendations

In 20035, Cambodia’s per capita consumption of commercial energy of (.1 toe/person are
among the lowest in EAS at only 10% of the EAS average of 1.0 toe/person. As Cambodia
endeavours to improve its economy and at the same time provide the necessary energy

services to its population, it could be expected that energy consumption will also increase.

However, there are proven ways o minimize the growth of energy consumption without
affecting economic growth, One of these proven ways is energy efficiency and conservation,
Currently, with the support of the ERIA, Cambaodia is preparing an energy efficiency and
conservation action plan. This is a very important activity that will certainly need the support

and commitment of the Cambodian government.

70



Chapter 5

China Country Report

Bai Quan
Energy Efficiency Center, Energy Research Institute National Development and Reform
Committee

March 2010

This chapter should be cited as

Bai, Q. (2010), ‘China Country Report’, in Kimura, S. (ed.), Analysis on Energy Saving
Potential in East Asia. ERIA Research Project Report 2009-11, Jakarta: ERIA. pp.71-79.



China

D BAI Quan

1. Background
1.1 Natural Condition and History

The People's Republic of China is situated in eastern Asia on the western shore of the Pacific
Ocean, with an area of 9.6 million square kilomeires. China's continental coastline extends
for about 18,000 kilometres, and its vast sea surface is studded with more than 5,000 islands.
Due to its size, China's climate is obviously very diverse, ranging from an unbearable 48°C in
the northwest during summer to an equally unbearable -40°C in the far north in winter.

China is a country with over 5000 years long history and one of the five countries with great
ancient civilization. The People's Republic of China was founded on October 1, 1949, Today,
China is implementing reforms and opening up its economy, and has established a socialist
market economy, thereby charting the course for socialist modernization with Chinese
characteristics.

1.2  Economy and Population

China's real gross domestic product (GDP) in 2005 was around US$1,893 billion (at constant
2000 USS values), which translates into a per capita income of around USS1,448,

China is the world's most populous country. It has a population exceeding 1.3 billion, which
makes up 22 percent of the world total. To bring population growth under control, the
country has followed a family planning policy since the 1970s. China is experiencing a fast
urbanization process. About 46.6 percent of people lived in urban areas in 2009,

1.3 Energy Situation

In terms of energy resources, China is endowed with coal, oil and gas reserves and
hydropower. China is the world's top coal producer and has the third largest coal reserves
with recoverable reserves of 114.5 billion tonnes. In 2008 China produced 3.05 billion tons of
raw coal and is self sufficient in coal. China is still a major crude oil producer, and produces
about 190 million tons of crude oil per year. However, driven by very fast increases in
China's oil demand, China became an oil importer in the 1990s. About 50 percent of China's
oil consumption is met by imported oil.
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China’s per-capita energy reserve is very low, much lower than the world average. The per-
capita average of both coal and hydropower resources is about 50 percent of the world's
average, while the per-capita average of both oil and natural gas reserves is only about 1/15
of the world's average. The per-capita average of arable land is less than 30 percent of the

world's average, which has hindered the development of biomass energy.

Based on China’s primary energy mix for 1990, coal accounted for 79.7 percent while oil was
16.6 percent, natural gas almost 2 percent and hydro 1.6 percent. In 20035, coal still played a
major role in the primary energy mix, but had a lower share of 72.3 percent. The share of
other energy sources increased from their 1990 levels to 21.2 percent for oil, 2.7 percent for
gas and 2.3 percent for hydro. In 2005, nuclear had (.9 percent share in the total primary
energy mix of China. Overall, primary energy demand in China increased at an average
annual rate of 5.6 percent from 663 Mtoe in 1990 to 1505 Mtoe in 2005, Energy intensity
(primary energy demand per unit of GDP) decreased from 1491 tons of oil equivalent per
million USS (toe/million USS) in 1990 to 791 toe/million US$ in 2005.

Final energy consumption in China increased at a slower annual average growth rate of 6.8
percent from 463 Mtoe in 1990 to 894 Mtuoe in 2003. Coal accounted for the majority of final
energy consumption amounting to 68 percent in 1990 and 42 percent in 2005, In 1990 oil
accounted for 18 percent of total final energy consumption in China. Growth in oil
consumption has increased rapidly at 8.2 percent per annum leading to a significant increase
in its share to 30.3 percent in 2005. Electricity is also increasing in importance in China and it
has had a rapid annual growth rate of 9.9 percent between 1990 and 2005 which is faster than
any of the other final energy sources. Its share in final energy consumption has increased
from 9 percent in 1990 to 19 percent in 2005, The remaining fuels, natural gas and heat,
constituted less than 9 percent of total final energy consumption in 2005 and grew at a fast
rate of 8.2 percent per annum between 1990 and 2003.

Industry is the major energy consuming sector in China followed by the
residential/commercial ("other") sector. The share of industry’s consumption in total final
energy consumption has increased from 52 percent in 1990 to 53.3 percent in 2005, The
shares of energy consumed by the residential and commercial sector, on the other hand, has
declined from 30.7 percent in 1990 to 23.6 percent in 2003. This was due to faster growth in
the industry and transport sectors, which grew respectively at 4,7 and 7.8 percent per annum
between 1990 and 20035,

In China, coal fired power generation accounted for around 71.3 percent of total electricity
generation in 1990, By 2005 this share had increased to 78.9 percent. The share of hydro in
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the total generation mix was around 15.9 percent in 1990 and this share was reduced to about
13.8 percent in 2005, Gas and oil, together accounted for about 3 per cent of total generation
in 2005, The share of oil in total generation declined to 2.4 percent in 2005 while the share of
nuclear power increased to about 2.1 percent.

2.  Modelling Assumptions

2.1. Population and Gross Domestic Product

China had a population of 1.1 billion in 1990 and reached 1.3 billion in 2005, This is an
average annual growth of 0.9 percent over those |5 years. From 2005 onward, growth in
population is expected to be slower due to the implementation of the one child per family
policy. China's population is projected to increase on average by about 0.4 percent per year
reaching 1.46 billion people by 2030,

China's economy grew at an average annual rate of 10.1 percent between 1990 and 2005,
That is, from USS 445 billion in 1990 to about US$ 1893 billion in 2005. Future growth in
GDP is expected to be slower. In this report it has been assumed to grow at an average rate of
7.6 percent per annum reaching USS 11810 billion by 2030. Given future expected GDP and
population levels, GDP per capita in China is projected to improve from USS 1448 per person
in 2005 to almost USS 8057 per person in 2030,

2.2. Energy and Climate Change Policies

Although China is still a developing country and has a GDP per capita less than 1/10th of that
in the United States, the Chinese government has developed aggressive goals to reduce
energy intensity and address climate change challenges.

The Chinese government announced a goal of reducing its national energy intensity by about
20 percent by 2010 as part of its 111 five-year socio-economic development plan in 2006. In
order to realize this goal, the Chinese government implemented administrative measures,
market based measures and legal measures simultaneously to promote energy conservation.
Energy intensity reduction goals are assigned to provincial leaders and progress is announced
publicly every year.

In addition, the top 1000 energy intensive enterprises in China are required to take measures

to save energy. Many polluting and inefficient factories and equipment have shut down as
well. New vehicle fuel standards have also been established. New buildings are required to
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meet the 50 percent energy saving standard to improve building energy efficiency. Efficient
fluorescent lamps are widely promoted to enterprises and citizens. Energy audits of many
factories are subsidized. Energy consumption statistical and dynamic monitoring systems for
industrial enterprises have also been developed. Furthermore, a number of energy efficiency
standards on industrial devices and household appliances have been issued and enforced.
With all these measures, the energy intensity of China decreased continuously in 2006-2009,
Energy intensity was reduced by 14.38 percent in 2006-2009. As a result of all of these
activities, 450 million tons of coal equivalent energy was saved from 2005 to 2009, and about
950 million tons of CO, emission was avoided.

The development of renewable energy was also accelerated. The People's Congress of China
passed the Renewable Energy Development Law of China in 2005, which is used to support
developing renewable energy in China. In the National Renewable Energy medium- and
long-term plans developed in 2007, the Chinese government announced a goal of raising the
proportion of renewable energy in total primary energy demand from the current 7 percent to
15 percent by 2020, Other subsidization policies have also been developed to encourage the
development of wind power, solar photovoltaic and biomass.

China announced its goal to reduce the amount of CO2 emission per unit GDP (its carbon
intensity) by 40-45 percent by 2020, compared with 2005 in 2009, To meet the target, China
will need to continue to implement ambitious energy efficiency and fuel switching policies.
Chinese government also announced the target of increasing the percentage of non-fossil
energy to about 15 percent by 2020 to total energy use. As well, Chinese government
announced its goal on adding 40 million hectares of forested land to mitigate GHG emission,

3. Outlook Results

3.1. Total Final Energy Consumption

Between 2005 and 2030 China's final energy consumption is still expected to grow but at a
slower rate than between 1990 and 2005 since GDP and population growth is also expected
to slow.

Business-as-Uswal (BAU) Scenario

Final energy consumption from 2005 to 2030 is projected to increase at an average rate of 4.5

percent per annum. Consumption in the residential/commercial sector is projected to grow the
fastest with an annual average growth rate of 5.4 percent, followed by the transportation
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sector at 5.3 percent over the period 2005 and 2030. Consumption in the industry sector is
projected to grow at an average annual rate of 3.7 percent over the period 2005 and 2030,

By fuel, natural gas is projected to grow the fastest at 7.8 percent per annum over the period
2005 and 2030, Consumption of electricity and heat are projected to increase at an average
annual rate of 7.3 and 5.4 respectively over the period 2005 and 2030. Oil is projected to
have the fourth highest growth rate of 4.7 percent per annum over the same period.

Alternative Policy Scenario (APS)

In the APS, final energy consumption is projected to increase at a slower rate than in the
BAU scenario at 3.8 percent per annum, from 394 Mtoe in 2003 to 2258 Mtoe in 2030 due to
energy efficiency and conservation programs. The decline in energy consumption growth is
expected to occur across all sectors, particularly in the commercial/residential and
transportation sectors due to improvement in end-use technologies and the introduction of
energy management sysiems, Final consumption of coal is expected to decline at an average
rate of (.05 percent per annum, reducing its share in the total primary energy mix in 2030 in
the APS. Figure [I-11 shows the final energy consumption in China in 2003 and 2030 in both
BALU and APS.

Figure 11-11. Final Energy Consumption in China, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in China is expected to continue growing but at a slower rate than it
has in the past. It is also expected that growth in primary energy demand will be lower than
that of final energy consumption due to higher efficiency in energy transformation.

Businesy-os-Usual Scenario

In the BAU scenario, China’s primary energy demand is projected to increase at an annual
average rate of 4.8 percent per annum to 4,868 Mioe in 2030. Coal will still constitute the
largest share in the total primary energy mix of China, but is expected to grow slower than
other fuels at an annual average rate of 4.5 percent. Consequently, the share of coal in the
total primary energy mix is projected to decrease from 73 percent in 2003 to about 67 percent
in 2030.

Natural gas is expected to increase the fastest over the 2005 to 2030 period at an annual
average rate of 9.6 percent followed by nuclear at 9.4 percent. Oil and hydro are projected to
grow at a slower rate of 4.1 and 3.8 percent per annum respectively over the period 2003 to
2030. The shares of these energy sources are expected to increase over the 2005 and 2030
period. The share of natural gas is projected to increase from 2.7 percent in 2005 1o 8.2
percent in 2030 whereas the share of nuclear will increase from 0.9 percent to 2.7 percent.
The shares of oil and hydro are projected to decrease from 21.3 percent in 2005 to 17.8
percent in 2030 and from 2.3 percent to 1.8 percent, respectively.

Figure 1112, Primary Energy Demand by Source in China, BAU and APS
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Alternative Policy Scenario

In the APS, primary energy demand is projected to increase at a slower rate than in the BAU
scenario at 3.8 percent per annum between 2005 and 2030. By 2030 primary energy demand
is expected to reach 3.826 Mtoe. The demand for coal. oil and gas is projected to continue
increasing over the 2005-2030 period but at a slower rate than in the BAU scenario
(Figure 11-12). These energy sources are projected to grow at an annual average rate of 3.1
percent (coal), 3.3 percent (oil) and 8.5 percent (natural gas) between 2005 and 2030. These
decreases in consumption growth rates, relative to the BAU scenario, are mainly due to
energy efficiency and conservation measures on the demand side. For nuclear, the annual
average growth rate will be higher than in the BAU scenario at 10.8 percent between 2005
and 2030 while for hydro, the growth rate in the APS is expected to be the same as in the
BAL scenario.

3.3. Projected Energy Savings

It is estimated that the adoption of energy efficiency and conservation goals and action plans
in China could reduce primary energy demand in 2030 by about 1042 Mioe in the APS
relative to the BAU scenario. In the APS China’s primary energy demand is about 21 percent
lower in the APS than in the BAU scenario (Figure 11-13).

Figure 11-13. Total Primary Energy Demand in China, BAU and APS
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In terms of savings in final energy consumption, there is an estimated saving of 228 Mtoe in
the industry sector, 73 Mtoe in the transportation sector and 112 Mtoe in the
residential ‘commercial (other) sector at 2030 in the APS, relative to the BAU scenario.

3.4. CO; Emissions from Energy Consumption

CO; emissions from energy consumption are projected to increase by 4.6 percent per annum
from 1387 million tons of carbon (Mt C) in 2005 to 4217 Mt C in 2030 in the BAU scenario.
This percentage increase is lower than the percentage increase in primary energy demand of
4.8 percent per annum over the same period indicating an improvement in the emissions

intensity of primary energy demand.

In the APS, the annual increase in CO; emissions from 20035 to 2030 is projected 10 be 3.2
percent. This rate is also lower than the average annual growth rate in primary energy
demand of 3.8 percent over the same period. The reduction in the growth rate of CO, between
the APS and the BAU scenario indicates that the energy saving goals and action plans of
China are effective in reducing CO, (Figure 11-14),

Figure 11-14. CO2 Emission from Energy Consumption in China, BAU and APS
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4. Implications and Policy Recommendations

As the world largest developing country, removing poverty and improving life quality has
become more and more important in China. China is in the fast growth period, and China’s
industrialization is in its mid way. China’s urbanization rate is only 46 percent, which is
comparatively low. If China continues its high GDP growth, China’s energy demand in the
long run will increase, together with China’s CO; emission, as well.

Though the absolute value of China’s energy demand and CO, consumption will increase, the
energy intensity (energy demand per GDP) and emission intensity (CO, emission per GDP)
will decrease very fast. 1f guided with good method, China could reduce about over 1/5 of its
total energy consumption and over 1/4 of its CO, emission from 2005 to 2030, There is great
potential hidden in the development trends. About 70 percent of energy conservation success
is attributed to structural change. Encouraging development of commerce and market will be
helpful for reducing China's energy demand.

Energy saving and energy efficiency in industries is important in recent 10 years,
Compulsory shutdown of small inefficient power plants, coal mines and small energy
intensive industries like cement and steel plants is helpful for improving the organization
structure of the industry. However, in the long run, energy efficiency in residential /
commercial and transportation is becoming more and more important, especially in the
background of China's booming real estate industry and automobile industry in recent years.

Chinese government should use more market based measures to stimulate enterprises take
actions. Energy price reform, energy tax, carbon tax should be carefully studied, and put
forward as soon as possible. As well, China should develop more energy efficiency standard
and labelling to meet the needs of fast development of electric appliance market.
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India

Ms. Cecilva Laksmiwati Malik

1. Background

India is a country in South Asia with a land area of 2,973 thousand square kilometres. It had a
population of around §50 million in 1990 which grew at an annual average rate of 1.7 percent
per year reaching 1,095 million in 2005. Its gross domestic product (GDP) in 1990 was
US5274 billion which grew at an average annual rate of 6.0 percent to reach US$6356 billion
in 2005. India’s GDP components are: 53 percent services, 27 percent indusirial and 18
percent agricultural. GDP per capita stood at about US$600 in 2005.

India’s total primary energy demand was 379 million tons of oil equivalents (Mtoe) in 2005,
Demand grew at an average rate of 4.8 percent per vear since 1990, By source in 2005, coal
represented the largest share at 54.8 percent, followed by oil at 33.9 percent. Coal is mainly
consumed for power generation and industry. The remaining shares were: natural gas (7.6
percent), hydro (2.3 percent), nuclear (1.2 percent) and others (0.2 percent). Compared to
1990, the share of coal decreased marginally. On the other hand, the shares of natural gas, oil
and nuclear energy increased as compared to 1990. Conversely, there was a decrease in the
share of hydro,

India generated almost 700 terawatt-hours { TWh) of electricity in 2005. The annual average
growth rate of electricity production has been growing at almost the same rate as GDP (6.1
percent) over the period 1990-2005. The share of generation from coal in 2005 amounted to
68.7 percent while the remaining shares are: hydro (14.3 percent), natural gas (8.9 percent),
oil (4.5 percent), nuclear (2.5 percent) and others (1.2 percent).

2.  Modelling Assumptions

In this report, India’s gross domestic product (GDP) is assumed to grow at an average annual
rate of 8.0 percent from 2005 1o 2030. Population growth, on the other hand. is projected 1o
increase by 1.2 percent per year from 2003 to 2030.

With regards to future electricity supply, the shares of electricity from natural gas fired and
nuclear power plants are projected to increase to 2030 whereas the shares of coal, oil, hydro
and others are expecied to decrease. The share of natural gas in 2030 in total electricity
generation will double from its share in 2005, which was 8.9 percent.
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Alternative Policy Scenario (APS)

In the APS, final energy consumption is projected to increase at a slower rate than in the
BAU scenario at 6.0 percent per vear from 199 Mtoe in 2005 to 864 Mioe in 2030 due to
energy efficiency and conservation programs. The decrease in the consumption growth rate is
expecied to occur across all sectors, especially in the indusirial and transportation sectors due
to improvements in end-use technologies and the introduction of energy management systems
(Figure 11-15).

Figure 11-15. Final Energy Consumption by Sector in India, BAU and APS
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J.1. Primary Energy Demand

Primary energy demand in India grew at a higher rate than final energy consumption at 4.8
percent per year from around 186 Mtoe in 1990 to 379 Mtoe in 2005, Among the major
energy sources, the fastest growing fuels were natural gas and nuclear energy. Natural gas
demand grew at an average annual rate of 7.4 percent while nuclear grew at 7.2 percent per
vear over the period 1990-2003. Oil, coal and hydro demand increased but at a slower annual
average rate of 4.9 percent, 4.6 percent and 2.2 percent respectively. Other energy sources
had a growth rate of 13.2 percent per vear during the period but its share in total primary
energy consumption was very small at 0.2 percent in 2005,



India’s energy saving goals could be attained through the implementation of energy
efficiency programs in power generation and the final energy consuming sectors, For the
industry sector, energy savings are expected from improvements in the highly energy-
intensive industries and in inefficient small plants. In the residential and commercial sector,
efficient end use technologies and energy management systems are projected to induce
significant savings. In the transport sector, efficiency improvements will not only be achieved
by improved mileage but also through more effective traffic management.

3. Outlook Results

3.1. Total Final Energy Consumption

India’s final energy consumption experienced a growth of 3.6 percent per year from 117
Mtoe in 1990 to 199 Mtoe in 2005. The transport sector grew at 4. | percent per year followed
by the residential/commercial (other) sector at 4.0 percent per year between 1990 and 2005,
The industrial sector was the slowest growing consumer at 2.7 percent per vear over the same
period. The non-energy sector grew the fastest over the 1990-2005 period at 9.2 percent per
year, but its share in the total final energy consumption of the country was less than 7 percent.

Oil was the most consumed product having a share of 44.2 percent in total final energy
consumption in 1990, which increased to 53.4 percent in 2005, Coal was the second most
consumed product at 35.4 percent of total final energy consumption in 1990 and this
decreased to 18.9 percent in 2003, The share of electricity, which was 15.6 percent in 1990
increased to 20.6 percent in 2003, Similarly, the share of natural gas also experienced an
increase from 4.8 percent in 1990 to 7.0 percent in 2003.

Business-as-Usual (BAU) Scenario

With the projected strong economic growth and population increase, final energy
consumption from 2005 to 2030 is projected to increase at an average rate of 6.9 percent per
vear from 199 Mioe in 2005 to 1,056 Mtoe in 2030. The consumption of the transportation
sector is projected to grow the fastest with annual growth of 8.8 percent per year followed by
the industry and the residential/commercial (other) sectors. both at 6.3 percent per vear
respectively over the period 2005-2030,

By fuel type, electricity is projected to grow the fastest at 7.6 percent per vear over the period
2005-2030, Ol is projected to have the second highest growth rate of 7.0 percent per year
over the same period. Consumption of natural gas and coal are projected to increase at
average annual rates of 6.0 percent, respectively over the period 2005-2030,
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Business-as-Usual Scenarin

In the BAU scenario, India’s primary energy demand is projected to increase at an annual rate
of 6.6 percent per vear to 1,879 Mitoe in 2030. Nuclear energy is expected to grow the fastest
at an annual average rate of 9.4 percent followed by natural gas at 8.1 percent over the period
2005-2030. The share of oil, coal and hydro is projected to increase at an annual average rate
of 6.4, 6.4 and 6.7 percent respectively over the same period.

Alternative Policy Scenario

In the APS, India’s primary energy demand is projected to increase at a slower rate than in
the BAU scenario at 5.8 percent per vear from 379 Mtoe in 2005 to 1,548 Mtoe in 2030.
Nuclear will be the fastest growing fuel at 14.8 percent per year followed by natural gas at
8.2 percent per year. Oil, coal and hydro will grow at slower annual rates of 5.3 percent, 4.6
percent and 6.8 percent, respectively, Other energy will also make its mark in the primary
energy demand mix and will grow at an average annual rate of 17.7 percent. Consequently,
its share will increase from 0.2% in 2005 to 3.0 percent in 2030. Figure 1I-16 shows the
future primary energy demand mix in both the BAU scenario and APS in 2005 and 2030,

Figure 11-16. Primary Energy Demand by Source in India, BAU and APS

1200

1000

800

600

400

200

Million Tons of Qil Equivalent

83



3.2. Projected Energy Saving

In 2030, the total primary energy savings that could be derived from the EEC goals and
action plans of India would amount to 331 Mtoe, the difference between the primary energy
demand of the BAU scenario and the APS. This is equivalent to 17.6 percent of India’s
primary energy demand in 2030 (Figure 11-17). This is just a little lower than the primary
energy demand of India in 2005 (379 Muoe).

In terms of savings in final energy consumption. there is an estimated saving of 54.6 Mtoe in
the industry sector. 105.3 Mioe in the transportation sector and 31.5 Mioe in the
residential’'commercial {other) sector at 2030 in the APS, relative to the BAU scenario.

Figure 11-17. Total Primary Energy Demand in India, BAU and APS
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3.2. CO; Emissions from Energy Consumption

CO, emissions from energy consumption are projecied to increase by 6.5 percent per year
from 329 Mt C in 20035 to 1,573 Mt C in 2030 in the BAU scenario. This percentage increase
is lower than the percentage increase in primary energy demand reflecting the expected
increasing use of less carbon intensive fuels in India.

In the APS, the annual increase in CO. emissions from 2003 to 2030 is projected to be 4.9
percent. The reduction in the growth rate of CO, between the APS and the BAU scenario
indicates that the energy saving goals and action plans of India are effective in reducing CO,
emissions (Figure [1-18)
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Figure 11-18. CO; Emission from Energy Combustion in India, BAU and APS
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Indonesia

Ms. Cecilva Laksmiwati Malik

1. Background

Indonesia is the largest archipelagic state in Southeast Asia comprising of 17.308 islands
scattered over both sides of the equator. The five largest islands are Java, Sumatra,
Kalimantan (the Indonesian part of Bormeo), New Guinea (shared with Papua New Guinea),
and Sulawesi. The country shares land borders with Papua New Guinea, East Timor and
Malaysia. Other neighbouring countries include Singapore, the Philippines, Australia, and the
Indian territories of Andaman and Nicobar Islands.

Indonesia covers an area of 1,919.440 square kilometres and is the world's 16" largest
country in terms of land area. With a population of over 234 million people, it is the world's
fourth most populous country. lts average population density is 134 people per square
kilometre,

Indonesia’s real gross domestic product (GDP) in 2005 was almost US5210 billion {constant
2000 USSE). From 1990, it has grown at an average rate of 4.4 percent per year to 2005, GDP
per capita in 2005 was around USS$900 dollars while in 1990 it was only USS600.

Despite its large population and densely populated regions, Indonesia has vast areas of
wildemness that support the world's second highest level of biodiversity. The country is richly
endowed with natural resources. Indonesia was previously an OPEC member, and thus
important to the world’s energy markets. However, as it become a net importer of oil, the
country would benefit more from lower oil prices. putting it at odds with other OPEC
members. who favour higher prices. As prices continue to increase. Indonesia decided to
leave OPEC at the end of 2008, Indonesian crude oil proven reserves were 9 billion barrels in
1986 but this has since declined to 5 billion barrels in 1996 and in 2008, 4.3 billion barrels.

Indonesia is also the world's largest liquefied natural gas (LNG) exporter. Its natural gas
proven reserves were 2.27 trillion cubic metres (TCM) in 1986 and these declined slightly in
1996 to 2.05 TCM. In 20035, the proven reserves increased to 2.75 TCM and 3.2 TCM
{around 112 trillion cubic feet) in 2008. Indonesia is also a coal exporter with proven coal
reserves of around 4.3 billion tonnes at end of 2008,

In addition to fossil energy resources, Indonesia’s non-fossil energy resources include hydro,

geothermal, biomass and other renewables such as solar and wind. For hvdro, the estimated
potential is around 75 gizawatts (GW) while for geothermal its potential is 27 GW.
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Indonesia’s total primary energy demand was 135.1 Mtoe in 2005, By fuel, oil represented
the largest share at 49.0 percent, followed by natural gas at 22.6 percent and coal at 18.8
percent. The remaining share of about 9.6 percent represents hydro, geothermal and others.

Indonesia has 28.9 GW of installed electricity generating capacity and generated about 127.4
terawatthours (TWh) of electricity in 2005. The state electricity company of Indonesia,
PT. PLN PERSERO, owns and operates generation plants of about 23.9 GW in 2005 composed
of: 42 percent oil, 20 percent coal, 22 percent gas, 14 percent hydro and 2 percent geothermal.

2.  Modelling Assumptions

In this report, Indonesia’s GDP is assumed to grow at an average annual rate of 6.2 percent
from 2003 to 2030. This rate is lower than the projected growth used in the National Energy
Planning Blueprint of 6.5 percent per vear. A lower growth rate was used in this report given
the current global economic crisis which is also affecting economic growth in the East Asia
Summit (EAS) region.

The GDP growth rate used in this report primarily reflects historical growth rates and
incorporates projections from the World Bank which account for the potential impacts of the
global economic crisis. Indonesia’s GDP growth rate was 6.3 percent in 2007 and this slowed
down 6.0 percent in 2008, In 2009, the International Monetary Fund expects annual growth in
GDP to slow further to 2.5 percent. However, the World Bank expects a higher growth rate of
4.4 percent in 2009 which is projected to inerease further to 5.5 percent in 2010, At early
2010, the government announced that the 2009 GDP growth was 4.5% which is similar to
that of World Bank. In this report it is assumed that annual GDP growth will reach 6 percent
by 2015 and increase to 6.5 percent until 2030. Thus, on average the assumed annual growth
in Indonesia’s GDP from 2005 to 2030 is around 6.2 percent.

Population growth is assumed to increase at an average of 1.1 percent per year from 2005 to
2030, This is still the same assumption as last year study because it is in line with the
projections of the Central Bureau of Statistics ( BPS) of Indonesia. This assumption is faster
than the 2008 UN assumption of (1.9% per year over the 2005-2030 periods. Growth is
assumed to be slightly faster from 20035 to 2010 and 2010-2020 at 1.2 percent per vear.
tapering off to 0.9 percent per year from 2020-2030,

In regard to future electricity supply. Indonesia will increase its usage of coal as part of the

Government Crash Program for power generation. On the First Phase of the program an
additional of 10,000 megawatts (MW) of coal fired electricity capacity will be built by 2010
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In addition the Government is also embarking on the Second Phase on which additional
capacities will be mainly coming from geothermal energy and other renewable energy
sources. This is in line with the projected increasing share of renewable in the future
electricity supply mix in response to the renewable portfolio standard (RPS).

Supply from gas fired power plants is also expected to increase. However, improvements to
gas supply infrastructure are required. In contrast, generation from oil fired power planis are
assumed to decrease significantly. Bevond 2018, nuclear is also assumed to be a part of the
future electricity supply mix in Indonesia. This is deferred from the original plan in 2017.
As a result of this deferral nuclear power plants are only assumed to be available in the APS
as in the last yvear's study.

The Mational Energy Policy 2005-20235 siated that the goal for energy savings is o achieve
GDP energy elasticity of less than 1 by 2025. This means that energy demand growth should
be less than the corresponding GDP growth, At the ECTF meeting in Mandalay, Myanmar,
Indonesia submitted the 2009 energy saving targets and action plans to METI, Japan. These
targets were provided for each sector (industry, transport, residential, and commercial).
The targets, however, were not cumulative but given as additional savings from the previous
year, Thus. there was a need to first calculate the cumulative energy saving targets before it
was used as the basis for the ERIA outlook of Indonesia for the APS scenario.

These targets were higher when compared to the conservation potential indicated in the
Government's Blueprint for Energy Efficiency and Conservation published in 2006 (RIKEN
2006) as shown below in Table 11-2 .

Table 11-2. Energy Conservation Potential to 2020

Industry 15-30

Transportation 25
Houschold and Commercial 10-30

* Sectoral wrget submitted at ECTF in Myanmar in 2009,

3. Outlook Results

J.1. Total Final Energy Consumption
Indonesia's final energy consumption increased at an average annual rate of 4.7 percent over

the 1990 to 2005 period from 45 Mtoe to 91 Mtoe. The transport sector had the highest
growth rate during this period at 5.8 percent per vear. Final energy consumption in industry
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and other {mainly consisting of the residential and commercial) sectors, grew at slower rates
of 5.0 percent and 4.5 percent per vear, respectively over the period 1990-2005, Oil still plays
a major role in the country's final energy consumption. Its share in total final energy
consumption however, shows a decreasing trend, from 63 percent in 1990 to 57 percent in
2005, Natural gas was the second most consumed product in 2005 followed by coal and
electricity.

Business-as-Uswal (BAU) Scenario

Given the projected economic and population growth, final energy consumption from 2005 to
2030 is projected to grow at an average rate of 6.2 percent per year in the BAU scenario.
This is mainly due to the rapid increase in the consumption of the transportation sector which
is still heavily dependent on oil. Consumption by the industry and other sectors is projected
to grow at slower annual rates of 6.6 percent and 5.0 percent respectively. The use of natural
gas as a feedstock is included in industry sector demand.

By fuel type, the consumption of coal, oil, natural gas, and electricity is projected to increase
over the 2005-2030 period. Coal and electricity are assumed to grow faster than natural gas
and oil at average annual rates of 8.0 and 7.9 percent respectively. Consumption of natural
eas and oil is projected to increase at average annual rates of 6.7 and 3.7 percent, respectively
over 2005-2030.

Figure [1-19 shows the final energy consumption in 2005 and 2030 in both the BAU and APS,

Figure 11-19. Final Energy Consumption by Sector in Indonesia, BAU and APS
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Alternative Policy Scenario (APS)

In the APS, final energy consumption is projected to increase at a slower rate than in the
BALU scenario at an average of 4.3 percent per vear to 2030. That is, from 91 Mioe in 2005
to 263 Mtoe in 2030. This slower rate of increase in the APS, relative to the BAU scenario, is
projected to be the result of the aggressive program for energy efficiency and conservation in
all sectors. particularly in the transport sector. As a result. the growth rate of energy
consumption in the transport sector is projected to decline to 4.6 percent per vear as
compared to 7 percent per year in the BAU over the period 2005-2030. Slower rates of
growth in energy consumption will also be experienced across all sectors in the APS relative
to the BAU scenario.

3.2. Primary Energy Demand

Primary energy demand in Indonesia grew faster than final energy consumption at about
5.8 percent per year from 58 Mitoe in 1990 to 135 Mioe in 2005. Among the major energy
sources, the fastest growing fuels between 1990 and 2005 were coal and geothermal energy.
Coal consumption grew at an average annual rate of 13.2 percent while geothermal energy
grew at 12.7 percent. Oil consumption increased slower at 4.5 percent per yvear while natural
gas consumption grew at 3.4 percent per vear. Hydro energy had a growth rate of 3.0 percent
during the period but its share in the total remained small at 0.7 percent in 2005,

Business-as-Usual Scenario

In the BAU scenario, Indonesia's primary energy demand is projected to increase at an
annual average rate of 5.8 percent to 551 Mtoe in 2030, Coal and geothermal are projected to
continue to grow at the fastest rate. The growth in the demand for these energy sources are
expected to accelerate to 7.7 percent and 8.3 percent per year respectively over the period
2005-2030. This is in line with the government's First and Second phases of the accelerated
program to develop 10000 MW of coal and geothermal by 2020,

Consumption of natural gas is projected to grow faster than oil and hydro at an average of 5.4
percent per vear over the period 2005-2030. However, its share in the total primary energy
demand is expected to decline from 22.6 percent in 2005 to 20.5 percent in 2030, Oil
consumption is projected to increase at an annual average rate of 3 percent over the period
2005-2030 with a declining share in total primary energy demand from 49.0 percent in 2003
to 40.4 percent in 2030. Hydro is expected to increase at an average annual rate of 3.4 percent
between 2005 and 2030 and its share in the total will remain below | percent. There is
assumed to be no uptake of nuclear in the BAU scenario. Thus, other renewable energy is
projected to increase in the future primary energy supply mix as cleaner fuel alternatives 1o
oil. However, their share in the total fuel mix is projected to remain small,
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Figure 11-20. Primary Energy Demand by Source in Indonesia, BAU and APS
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In the APS, primary energy demand is projected to increase at a slower rate, relative to the
BAU scenario, at 4.0 percent per year to 364 Mtoe in 2030. All fuels are still projected to
experience positive average annual growth rates. However, these will be slower than in the
BAU scenario. These decreases in consumption relative to the BAU scenario are mainly due
to energy efficiency and conservation measures on the demand side. Figure 11-20 shows the
primary energy demand by source in Indonesia in 2003 and 2030 in the BAU scenario and
APS,

3.3. Projected Energy Savings

The energy savings (the difference between primary energy demand in the BAU scenario and
the APS) that could be achieved through the energy efficiency and conservation goals and
action plans of Indonesia are about 188 Mtoe in 2030 (Figure 11-21). This is more than
Indonesia's energy consumption in 2005,

In terms of final energy consumption savings, there is estimated to be a saving of almost 60

Mtoe in the transportation sector. 55 Mtoe in the industry sector and around 29 Mioe in the
residential/commercial (other) sector at 2030 in the APS, relative to the BAL scenario.
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Figure 11-21, Total Primary Energy Demand in Indonesia, BAU and APS
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34. CO, Emissions from Energy Consumption

Carbon dioxide (CO,) emissions from energy consumption are projected to increase at an
average annual rate of 6.1 percent from around 91 million tons of carbon (Mt C) in 2005 to
403 Mt C in 2030 in the BAU scenario (Figure 11-22). This increase is driven by the
increasing use of carbon intensive fuels, in particular coal for power generation and industry.

and oil in the transport sector.

In the APS, the annual average growth in CO. emissions from 2005 to 2030 is expected to be
lower than in the BAU scenario at 3.7 percent. This lower growth rate is the result of
a significant decrease in coal consumption in the power sector in the APS, relative to the BAL
scenario. This rate of decrease is also higher than the rate of decrease in primary energy
demand of 34.0 percent. This indicates that the energy saving goals and action plans of

Indonesia are also very effective at reducing growth in CO; emissions.
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Figure 11-22. CO2 Emissions from Energy Combustion in Indonesia, BAU and APS
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4.  Implications and Policy Recommendations

As a developing country, Indonesia’s primary energy intensity (TPES/GDP) has been
increasing since 1990. In the future, it is expected that there will be more improved and
efficient energy technologies to be used in the country both by energy producers and
consumers, Thus, as Indonesia’s economy improves, it is projected that primary energy
intensity will decrease. In the BAU scenario it is projected to decrease at an average annual
rate of 0.4 percent while in the APS the projected average annual rate of decline is

2.0 percent.

The elasticity of final energy consumption is also projected to decrease to below 1.0
indicating that growth in final energy consumption will be slower than growth in GDOP over
the 2005-2030 period in the APS scenario. This can be easily achieved if the energy

efficiency and conservation programmes are implemented extensively throughout the country.
The transport sector which is the main consumer of oil in the country will be crucial to

achieving energy savings. The savings in oil consumption between the BAU scenario and the
APS could reach more than 30 percent in 2030 by introducing more efficient vehicles and
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boilers in the transport and industrial sectors, respectively, Developed countries in the region
such as Japan and Australia should increase efforts to introduce newly improved technologies
1o developing countries as early as possible.

The saving potential projected in the study was based on the targets provided by the
Government in 2009, The higher saving target as compared to last year’s study indicated the
aggressive plan of the government to achieve EEC in the country, The Ministry of Energy
and Mineral Resource will restructure their organization to enhance the EEC and renewable

energy programs,
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Japan

Ms. Momoko Aoshima

1. Background

Japan is a small island nation in Eastern Asia. It consists of several thousand islands spanning
across a land area of approximately 377,800 square kilometres and most of its land area is
mountainous and thickly forested. It is the world’s second largest economy after the United
States with real gross domestic product (GDP) in 2005 of about US$ 4,993 billion (constant
2000 prices). lts population is currently about 128 million people with a per capita income of
USS$ 39,100 in 2005,

Japan possesses a modest amount of indigenous energy resources and imports almost all of its
crude oil, coal and natural gas requirements to sustain economic activity. By the end of 2007,
proven energy reserves included around 44 million barrels of oil, 738 BCF of natural gas and
355 Mt of coal,

Japan’s total primary energy demand was 530.5 Mtoe in 2005. By fuel, oil represented the
largest share at 47.4 percent, coal was second at 21.1 percent, followed by nuclear energy
(15.0 percent) natural gas (13.3 percent) and others represented the remainder. In 2005, net
imports of energy. accounted for about 84 percent of the total primary energy demand. With
limited indigenous energy sources, Japan imported almost 99 percent of oil, 99 percent of

coal and 96 percent of gas.

Japan is the world's largest importer of coal: steam coal for power generation. pulp and paper
and cement production and coking coal for steel production. Domestic demand for natural gas
is met almost entirely by imports of LNG. Natural gas is mainly used for electricity
generation, followed by reticulated city gas and industrial fuels. In 2005, primary natural gas
supply was 70.5 Mtoe,

Japan has 274 GW of installed electricity generating capacity and generated about 1,094
TWh of electricity in 2005. The generation amount by energy type is broken-down as:
thermal (coal, natural gas and oil) at 63 percent, nuclear (28 percent), hydro (7 percent) and

geothermal, solar and wind taking up the remainder.
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2. Modelling Assumptions

In this cutlook, Japan's gross domestic product (GDP) is assumed to grow at an average annual
rate of 1.0 percent from 2005 to 2030, Growth is projected to slow down from 2005 to 2010
at 0.7 percent per year due to recent economic recession, However, GDP from 2010 is projected
to be strong at an average of 1.0 percent until 2030. The industry structure, with the maturing
of society and the economy, will become increasingly oriented toward services. Population
growth, on the other hand, will be decreasing by about 0.4 percent per yvear from 2005 to 2030
due to the declining birth rate. Japan’s population is projected to decrease from 128 million
in 2003 to 115 million in 2030.

Ten (10) additional nuclear power plants are assumed to be constructed by 2030 and the
utility rate is expected to grow through 2030. The capacity of hydro power plants would be
around 70 percent of the potential that would translate to an increase in capacity by 2030,
Supply from oil fired power plants is projected o decrease while that of nuclear power is
expected to increase. In addition, natural gas power plants capacity is expected to increase

due to the relatively small environmental burden from the fuel,

Japan's energy saving goals would be attained through the implementation of energy
efficiency programs in all energy consuming sectors. For the industry sector, energy savings
are expected from improvements in manufacturing technologies. In the residential and
commercial sector, the top-runner program is projecied to induce huge savings in addition to
energy management systems, improvements in adiabatic efficiency, lighting systems and heat
pump systems. In the transport sector, efficiency improvements will be achieved from
improvements in vehicle fuel efficiency including increases in the stock of hybrid cars and

structural changes in vehicles.

3. Outlook Results

3.1. Total Final Energy Consumption

Japan’s final energy consumption experienced a low growth of 1.4 percent per year from
304.4 Mroe in 1990 to 350.8 Mtoe in 2005, The residential/commercial (other) sector had the
highest growth rate during this period at 3.0 percent per year followed by the transportation
sector with 1.9 percent. Consumption in the industry sector grew at a very slow pace of
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Figure 11-23. Final Energy Consumption by Sector in Japan, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in Japan grew at a faster rate than final energy consumption at 1.2
percent per year from 444.5 Mtoe in 1990 to 530.5 Mtoe in 2005, Among the major energy
sources, the fastest growing fuels were natural gas, geothermal and nuclear energy. Natural
£as consumption grew at an average annual rate of 4.8 percent while nuclear energy grew at
4.2 percent over the period 1990-2005. Oil consumption declined by 0.1 percent per year
over the same period. Geothermal energy had a respectable growth rate of 4.4 percent during
the period but its share in total primary energy demand was minimal at 0.6 percent in 2005,

Business-as-Usial Scenario

In the BAU scenario, Japan's primary energy demand is projected to decline at an average
annual rate of 0.1 percent per year from 530.5 Mtoe in 2005 to 521.0 Mtoe in 2030. This
decline is due to the decreasing use of coal and oil at annual average rates of 0.5 percent and
1.0 percent, respectively over the period 2005-2030. The shares of coal and oil in 2005 and
2030 are projected to decrease from 21,1 percent to 18.7 percent and 47.4 percent to 37.4
percent, respectively. Natural gas and nuclear energy consumption will, however, increase at
average annual rates of 0.7 percent and 1.8 percent, respectively over the period 2005-2030.
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0.1 percent per year over the period 1990-2003. Oil was the most consumed product having
a share of 62.3 percent in 1990, slightly decreasing to 39.4 percent in 2005, Electricity was

the second most consumed product.

Business-as-Usual (BAU) Scenario

With the projected relatively low economic growth and population decline, final energy
consumption from 2005 to 2030 is also projected to decline at an average rate of 0.3 percent
per year in the BAU scenario. This is also driven by the projected decline in the consumption
of the industry and transportation sectors brought about by improving energy efficiency, The
consumption of the residential and commercial (other) sector is, however, projected to grow

at an average annual rate of 0.2 percent between 2003 and 2030,

By fuel type, consumption of coal and oil is projected to decrease at an average annual rate
of 1.3 and 0.9 percent, respectively between 2005 and 2030. Consumption of natural gas and
electricity are projected to increase. however, at a rate of 1.1 and 0.7 percent per year,

respectively over the same period.

Alternative Policy Scenario (APS)

In the APS, final energy consumption is projected to decline at a faster rate of 0.6 percent per
vear from 350.8 Mtoe in 2003 to 299.7 Mioe in 2030. The fastest decline of 1.3 percent per
year will be experienced in the transportation sector due to the top-runner program and more
aggressive encrgy management systems. Declines in consumption will also be experienced
across all sectors. The sectoral final energy consumption in the BAU and APS are shown in
Figure 11-23.
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The primary energy demand by source in 2005 and 2030 in BAU and APS are shown in
Figure 11-24.

Figure 11-24. Primary Energy Demand by Source in Japan, BAU and APS
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Alternative Policy Scenario

In the APS, the projected primary energy demand will decline at a faster rate of 0.4 percent
per vear to 478.7 Mtoe in 2030, lower by 51.7 Mioe than the consumption in 20035. Coal, oil
and natural gas will have decreasing average annual growth rates of 0.8 percent, 1.4 percent
and 0.4 percent, respectively. These decreases are mainly due to energy efficiency and
conservation measures in the demand side.

3.3. Projected Energy Saving

The energy savings that could be derived from the EEC goals and action plans of Japan are
42.3 Mtoe, the difference between the primary energy demand of the BAU scenario and the
APS, This is equivalent to 8.1 percent reduction of Japan's BAU consumption in 2030
(Figure 11-25).

In terms of savings in final energy consumption. there is an estimated saving of 9.6 Mtoe the
residential/commercial sector, 8.6 Mtoe in the transportation sector and 7.0 Mtoe in the
industrial sector at 2030 in the APS, relative to BAU. The energy savings in transportation
achieved from 2005 to 2030 are 16.5 Mtoe and 25.1 Mtoe in the BAU and APS, respectively
due to the increase of more efficient vehicles,
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Figure 11-25, Primary Energy Demand Japan, BAU and APS
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3.4. CO; Emissions from Energy Consumption

CO. emissions from energy consumption are projected to decrease by about 0.6 percent from
342 Mi-C in 2005 to 293.9 Mi-C in 2030 in the BAU scenario. This decrease is faster than
the decrease in primary energy demand indicating that Japan will be using less-carbon
intensive fuels.

In the APS, the annual decrease in CO; emissions from 2005 to 2030 is projected to be about
1.1 percent. This decrease rate is also faster than the decrease in primary energy demand of
0.4 percent. In addition, CO; emissions in 2030 are projected to be lower than the 1990 level
in the APS (Figure 11-26). This indicates that the energy saving goals and action plans of
Japan are very effective in reducing CO; emissions.
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Figure 11-26. CO, Emission from Energy Combustion in Japan, BAU and APS
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4. Implications and Policy Recommendations

Japan’s primary energy intensity has been on a decline since 1980 and it is the lowest in the
world. This could be due to the enormous improvements in energy efficiencies in both the
supply side and demand side technologies developed in the country. The fact that Japan
imporis most of its energy requirements might also be one reason why the country in very

aggressive in improving energy efficiency,

In the APS, CO; emissions in 2030 are projected to be lower than the 1990 level. This
indicates that Japan could meet its target of reducing GHG emissions by half from 2005 1o
2050. However, 1o achieve the result, Japan should effectively implement its policies on
energy efficiency such as the Top Runner program. In addition, as the leader in the world in
energy efficiency. Japan should introduce such successful policies to other countries as early
as possible. By doing this, Japan is able to contribute to reducing world energy consumption.
This would not only benefit Japan economically but it would also benefit from more available

energy in the market,
Therefore, Japan should not only look at its own market when developing energy efficiency

policies but also the world market as a whole as reduced energy consumption of the world

would mean more available energy for years to come.

101



In addition, the result of the study is similar with that of last year which includes METI's
projection. Even though political change occurred, and there is a new government target of
25 percent GHG reduction from years 1990 to 2020, the model still considered the previous
administration’s target of 8 percent GHG reduction. The target is consistent with the target
used in ERIA's study. If the current administration’s target is considered, policy options will
include increased installation of nuclear power plants, utilization of ¢lean coal technology
(CCT) and carbon capture and storage (CCS) technologies, and renewable energy especially

for heat pumps and solar power in the residential sector.
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Republic of Korea
Dr. Soo-ll Kim

1. Background

The Republic of Korea is located in the southern half of the Korean Peninsula and has a 238
km boundary with North Korea. It occupies 98,480 square kilometres and includes about
3.000 mostly small, uninhabited islands. Korea is a mountainous country with lowlands
accounting for only 30 percent of the total land area. The climate is temperate, with heavy
rainfall in summer. Korea has a population of 48 million, about 85 percent of which live in
urban areas. Korea has experienced tremendous economic growth over the last decades. After
impressive growth, gross domestic product (GDP) plunged by -7 percent in 1998, but has
since rebounded. The economy is dominated by manufacturing, particularly of electronic
products, passenger vehicles and petrochemicals. Agriculture, forestry and fishing made up
only 3 percent of total GDP in 2003,

Korea has no domestic oil resources and only a very small amount of natural gas has been
produced locally. However, Korea is the world's second largest importer of liquefied natural
gas (LNG). The country does have indigenous anthracite coal resources, and imports most of
its coal, which is bituminous coal. The Korean government has estimated that the cost of

energy imports in 2005 was USS 66 billion, a 33 percent increase from 2004,

Although total primary energy demand is dominated by oil and coal, nuclear power and LNG
also supply a significant share of the country’s primary energy. Total primary energy demand
increased by over nine-folds between 1975 and 2003, growing at an average annual rate of
7.3 percent since 1985 and 4.1 percent since 1995, The greatest average annual increase in
fossil fuels over the last decade has been in natural gas at a rate of nearly 13 percent. Oil has

risen at an average annual rate of 0.5 percent over the last decade.

Total final energy consumption (TFEC) in 2005 was 163.1 million tons of oil equivalent
(Mtoe) with an average annual growth rate of over 5.6 percent from 1990, Nearly half
{44 percent) of TFEC in 2005 was used by the industry sector, with an average annual growth
rate of 8.5 percent since 1984 and 7.1 percent between 1990 and 2005. Consumption of
natural gas in the industry sector has grown eleven fold in the last decade and oil accounts for
a relatively large share of industry consumption — 56.3 percent of the total in 2005, Final
consumption in the transport sector accounted for about 21 percent of TFEC in 2005, and
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grew at an average annual rate of 9 percent between 1974 and 2004 and 6.0 percent over the
period 1990-2005. Outside the transport and industry sectors, consumption increased by

28 percent over the last decade.

In 2005, generators in Korea produced 362 terawatt hours (TWh) of electricity. In 2003, coal
and nuclear combined provided over three-quarters of Korea's electricity. Natural gas fuelled
16.1 percent of generation in 2005. Total electricity consumption has grown at an average
annual rate of 8.8 percent over the period 1990-2005. When broken down by fuel, coal,
natural gas and nuclear have grown by an average annual rate of 13.5 percent, 12.8 percent
and 7 percent, respectively over the period 1990-2005.

2.  Modelling Assumptions

In this report, Korea’s gross domestic product (GDP) is assumed to grow at an average
annual rate of 3.3 percent from 2005 to 2030. Following the global recession in 2009,
economic growth in Korea is expected to recover at 4.1 percent per vear from 2010 to 2020,
tapering off to 2.8 percent per vear from 2020-2030. In the APS, GDP is assumed to grow at
the rate of 3.8 percent annually from 2005 to 2030. Population is projected to increase

by 0.3 percent per annum until 2010 and remain fairly flat after then.

With regards to future electricity supply, Korea is expected to continue to use coal and
nuclear energy for base load generation. Supply from nuclear and LNG power plants are
projected to increase while oil power planis will decrease and hydro will remain constant.
There is projected to be an increasing share of electricity from wind energy driven by the
renewable portfolio standard (RPS).

Korea's energy saving goals could be attained through the implementation of energy
efficiency programs in all energy consuming sectors. In the industry sector, energy savings
are expected from the expansion of the energy conservation voluntary agreement, the highly
efficient equipment program, the development of alternative energy and improvements in
efficient technologies. The transport sector aims to save energy by enhancing the efficiency
of logistics system, expanding public transportation and improving the efficiency of vehicles.
In the residential and commercial (other) sector, the minimum efficiency standards program
is projected 1o induce huge savings in addition to standby Korea 2010, the community energy

swvstem,
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3.  Outlook Results

3.1. Total Final Energy Consumption

Korea's final energy consumption experienced a high growth of 5.6 percent per annum from
72 Mtoe in 1990 to 163 Mtoe in 2005*. The industry sector including non-energy had the
highest growth rate during this period at 6.9 percent per annum followed by the transportation
sector with 6.0 percent. Consumption in the residential’‘commercial/ public (other) sector
grew at a relatively slow pace of 3.1 percent per annum. Oil was the most consumed product
having a share of 59.9 percent in 1990, decreasing to 56.3 percent in 20035, Coal was the
second most consumed product in 1990 but in 2005 electricity was the second most
consumed product.

Business as Usnal (BAU) Scenario

With projected low economic and population growth, final energy consumption from 2005 to
2030 is projected to increase at a low average rate of 1.5 percent per annum in the BALU
scenario. This is mainly due to the projected decline in the growth of energy consumption in
the industry and transportation sectors, The consumption of the residential and commercial

{other) sector is projected to grow at the highest average annual rate of 1.9 percent.

By fuel type, consumption of oil, natural gas and electricity is projected to increase at average
annual rates of 0.7, 2.9 and 2.0 percent, respectively over the period 2005-2030.
Consumption of coal is projected to increase at 1.3 percent per annum over the same period

due to the operation of the integrated steel mill of Hyundai Steel.
Alernative Pelicy Scenario (APS)

In the APS, final energy consumption is projected to increase at a rate of (.8 percent per
annum from 163 Mtoe in 2005 to 199 Mioe in 2030, The residential and commercial {other)
sector is projected to have the fastest average annual consumption growth at 0.9 percent over
the period 2005-30. Energy consumption in the transportation sector is projected to increase
at the rate of 0.3 percent per cent per annum over the same period. Declines in the rate of
growth are expected across all sectors, relative to the BAU scenario (Figure 11-27).

“The outlook results are hased on the net calorific values as converted by TEE] from original data submitted
b the Republic of Korea.
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Figure 11-27. Final Energy Consumption by Sector in Korea, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in Korea grew at an average rate ol 6.2 percent per annum from 89
Mtoe in 1990 to 219 Mtoe in 2005. Among the major energy sources, the fastest growing
fuels were natural gas and nuclear energy. MNatural gas consumption grew at an average
annual rate of 16.6 percent while nuclear energy grew at 7.0 percent over the period 1990-
2005, Oil and coal consumption increased by 4.8 and 5.5 percent per annum, respectively

over the same period.

Business as Uswal Scenario

In the BAL scenario, primary energy demand in Korea is projected to increase at an annual
average rate of 1.6 percent per annum to 324 Mtoe in 2030. There are projected to be flat or
relatively slow growth rates in oil and natural gas at annual rates of 0.5 percent and 2.7
percent, respectively over the period 2005-2030. The share of oil is projected to decrease
from 44.2 percent in 2005 to 33.8 percent in 2030, Nuclear energy consumption is projected
to rapidly increase at an average annual rate of 2.7 percent over the period 2005-2030,
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Alternative Policy Scenario

In the APS, primary energy demand is projecied to increase at a lower rate of 1.2 percent per
annum to 291 Mtoe in 2030, Coal will decline on average by 0.6 percent per year while oil
will decrease at 0.1 percent per year over the period 2005-2030. Consumption of natural gas
is projected to increase at an annual average rate of 0.7 percent (Figure 11-28). Energy
efficiency and conservation measures on the demand side mainly contribute to the reduction

in consumption growth.

Figure 11-28. Primary Energy Demand by Source in Korea, BAU and APS
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3.3. Projected Energy Saving

The energy savings that could be derived from the energy saving goals, action plans and
policies of Korea is 32.2 Mtoe, the difference between primary energy demand in the BAU
scenario and the APS in 2030 (Figure 11-29). This is equivalent to 14.7 percent of Korea's

consumption in 2005,
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Figure 11-29. Total Primary Energy Demand in Korea to 2030, BAU and APS
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In terms of final energy consumption savings in 2030, there is estimated to be savings of 13
Mioe in the residential/commercial {other) sector, 13 Mitoe in the industry sector and 9 Mioe
in the transportation sector.

34, CO; Emissions from Energy Consumption

Carbon dioxide (CO.) emissions from energy consumption are projected to increase by 1.0
percent from 136.0 Mt C in 2005 to 174.5 Mt C in 2030 in the BAU scenario. This increase is
slower than the increase in primary energy demand indicating that Korea will be using less-

carbon intensive fuels and/or more energy efficient technologies.
In the APS, CO; emissions are projected to decrease at an annual average rate of 0.2 percent

from 20035 to 2030. This indicates that the energy saving goals and action plans of Korea are

very effective in reducing CO, emissions (Figure [1-30),
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Figure 11-30. CO; Emission from Energy Consumption in Korea, BAU and APS
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4. Implications and Policy Recommendations

Since the economic growth of Korea in the 1990s was led by high energy consuming
industries, Korea’s total primary energy demand and final energy consumption in the 1990
had rapidly increased at a faster rate than GDP. Since 1997, however, as the share of high
energy consuming industries decreased, energy intensity has also improved. Since the end of
the 1990s growth in energy consumption tends to be stable compared to GDP growth.

Korea has promoted the diversification of energy resources from excessive external energy
dependence and the substitution of energy to improve Korea's energy supply security. Policy
goals of Korea include encouraging conversion into a low energy consuming economic
structure and implementation of policies harmonising energy, the economy, and the
environment, “Green Growth” policy was announced to accomplish improved energy

efficiency and energy savings target as well as achieving CO, emission reductions.
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Lao PDR
Mr: Khamso Kouphokham

1. Background

Lao People’s Democratic Republic (Lao PDR) is a small country in Southeast Asia. It is
located in the middle of the Southeast Asian peninsula and has a border with five countries
namely China in the North, Vietnam in the East, Cambodia in the South and Thailand and
Myanmar in the West. The country is about 70 percent covered by mountains. Laos consists
of 17 provinces. Its capital city is Vientiane. Lao PDR has a total area of 236,800 square
kilometres and had a population of 5.9 million people in 2003. The gross domestic product
(GDP) of Laos grew at an average annual rate of about 6.6 percent between 1990 and 20035 to
about US$2.4 billion (constant 2000 values),

Lao PDR’s total primary energy demand in 2005 was 0.52 Muoe. The country's primary
energy demand is supplied by three main types of energy: oil, hydro and coal. In 2003 oil
accounted for 69.9 percent of the primary energy demand with the balance shared between
hydro and coal. The couniry exported about 66 percent of the electricity generated from its
hydro power plants,

Lao PDR has large hyvdropower potential at up to 23 gigawatts. However until 2007, only
about 3 percent of the hydropower resource potential in Laos had been used or 682
megawatts (MW). Currently electricity is generated in Laos using hydropower, diesel
generators and solar photovoltaic. Hydropower accounts for 99.8 percent or 682 MW of total
installed generation capacity, diesel generation accounts for 0.87 MW and solar photoveltaic
accounts for 0.3 MW. In 2007, Laos generated about 3.4 terawatt hours (TWh) of electricity.
Of this, 2,230 gigawatthours (GWh) was exported to Thailand. Electricity exports to
neighbouring countries are expected to increase in the future,

2.  Modelling Assumptions
In this report, the GDP of Lao PDR is assumed to grow at an average annual rate of 7.6

percent from 2005 to 2030 while population is assumed to grow at an average annual rate of

1.6 percent.
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Hydro is expected to remain the main source of electricity generation in Lao PDR. However,
the country is planning to develop its first coal thermal power plant between 2010 and 20135,
The installed capacity of this thermal power plant will be 1,800 MW,

In this study, Lao PDR will achieve energy savings mainly through the implementation of the
government's energy conservation program, which aims for a 10 percent reduction in
electricity consumption in state buildings. Other sectors such as private industries and
buildings, have been implementing the Promotion of Energy Efficiency and Conservation
{(PROMEEC) program under the ASEAN-Japan Cooperation Program, This project focuses
on the training of government and private personnel to carry out energy efficiency and
conservation activities. However, the possible savings that could be derived from this

capacity building program has not been quantified.

3.  Outlook Results

3.1. Total Final Energy Consumption

Lao PDR’s final energy consumption grew at an average annual rate of 4.3 percent from 0.3
Mitoe in 1990 to 0.5 Mtoe in 2005, The industry sector had the highest growth rate during this
period at 23.6 percent per year. The transportation sector which was responsible for 74.0
percent of total final energy consumption in 2005 had a growth rate of 4.6 percent per year,
The other sector declined at an average rate of -0.2 percent per vear during this period. The
share, however, was the second largest, accounting to around 14.5 percent of the total final
energy mix in 2005. In terms of energy tvpes for 2003, oil was the most consumed product
having a share of around 75.5 percent followed by electricity which accounted for 18.2

percent.

Business-as-Uswal (BAU) Scenario

From 2005 to 2030, high growth in final energy consumption in all sectors in Lao PDR is
expected. The industry sector will have the highest growth rate of 11.3 percent followed by

the other sector (mainly residential and commercial) at 8.4 percent. Final energy consumption

in the transportation sector will have a moderate growth rate of 7.5 percent.
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Figure 11-31. Final Energy Consumption by Sector in Lao PDR, BAU and APS
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Alternative Policy Scenario (APS)

In the APS, the growth of final energy consumption will be very slightly lower than those of
the BAU. This is achieved through the 10 percent reduction in the electricity consumption of
the government sector which is a part of the other sector. This reduction in terms of total final
energy consumption will, however, be very minimal at 0.001 million tons of oil equivalent
(Mtoe) or -01.2 percent in 2030 in the APS, relative to the BAU scenario (Figure 11-31),

3.2 Primary Energy Demand

The primary energy demand of Lao PDR grew at an average annual rate of 3.2 percent from
1990 to 2005. Hvdro grew the fastest during the period at 10.1 percent per vear due to the
commitment of supplying electricity 1o Thailand. The others (including export of electricity
to Thailand) grew at a moderate rate of 9.0 percent per vear in this period. 0il demand

increased at an annual growth rate of 1.2 percent which is the lowest rate,



Figure 11-32, Primary Demand by Source in Lao PDR, BAU and APS
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Business-as-Usual (BAU) Scenario

Primary energy demand will increase at an average annual rate of 10.2 percent from 0.5 Mioe
in 2005 to almost 6 Mtoe in 2030. Coal demand will increase sharply from 0.03 Mitoe in 2005
to 3.6 Mtoe in 2030 at an average annual growth rate of 21.1 percent. This due to the use coal
for electricity generation from 2015 onwards to meet the projected electricity exports to
neighbouring countries. Hydro will also increase at a lower rate of 7.3 percent per year
compared with those of coal, oil and other. It will increase from 0.3 Mtoe in 2003 to 1.7 Mioe
in 2030. Oil demand will rise at a relatively slower pace (7.6 percent per yvear) from 0.4 Mioe
in 2005 to 2.2 Mtoe in 2030,

Alternative Policy Scenario

In the APS, the primary energy demand trends throughout the projection period will almost
be the same as those in the BAU. In 2030 the difference beiween the two scenarios is
the supply of hydro will be lower by 0.002 Mtoe in the APS or 0.1 percent of the BAL
{Figure 11-32).
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3.3 Projected Energy Savings

Lao PDR will achieve energy savings through the implementation of the Energy Efficiency
and Conservation Program of the government in private and public sectors. As the program is
still small the energy savings that can be derived are also small. Likewise, only the savings in
the government sector have been quantified during the course of the study. The energy
savings in the APS that were estimated would only amount to 0.002 Mtoe or 0.03 percent of

the projected consumption in 2030 in the BAU. See Figure 11-33.

Figure 11-33. Total Primary Energy Demand in Lao PDR, BAU and APS

Milllon Tens of Oll Equivalent

1930 2005 2030

3.4 CO, Emissions

In this report, no carbon dioxide (CO,) emission reductions can be obtained as it is assumed
that any surplus electricity resulting from energy conservation will be exported to Lao PDR’s
neighbouring countries. The use of coal for electricity generation will drive the 12.2 percent
annual growth in €O, emissions of Lao PDR from 2003 to 2030, It should be noted that the

emissions associated with electricity exports will be accounted for in Lao PDR.
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4. Implications and Policy Recommendations

In this report, Lao PDR will experience increases both in primary energy demand and primary
energy intensity driven by projected economic growth of 7.6 percent per year to 2030. Increases
in electricity demand will be driven by expanding rural electrification — the

government is targeting to achieve an electrification rate of 90 percent in 2020.

In order to increase the reduction in energy consumption and increase energy savings, Lao
PDR has to be more active in implementing energy efficiency and conservation (EEC)
programs. These programs could initially focus on raising the public awareness on energy
efficiency and conservation. This can help all sectors to better understand the importance and
necessity of implementing the EEC activities. Sectors could voluntarily implement the EEC
activities resulting in more sustainable activities. At the same time, the government should
also provide the necessary information and know—how in best practices on EEC to the people,
More importantly, in order to have sound energy savings in the country and contribute to
solving the problems of climate change, Lao PDR urgently needs to strengthen its capacity in
terms of developing and practically implementing a national energy savings goal and action
plan. Therefore Lao PDR requests the assistance of Japan and other countries to help Laos in

developing its own energy saving goal and action plan,
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Malaysia

Bv Mr. Zaharin Zulkifli

1. Background

Malaysia covers an area of about 330.252 square kilometers, consisting of states in
Peninsular Malaysia, namely Perlis, Kedah, Pulau Pinang, Perak, Selangor, Negeri Sembilan,
Melaka, Johor, Pahang, Terengganu, Kelantan and the Federal Territories of Kuala Lumpur
and Putrajaya: Sabah and Sarawak on the island of Borneo and the Federal Territory of
Labuan off Sabah, Malaysia lies entirely in the equatorial zone and the average daily
temperature throughout Malaysia varies from 21C to 32C. Malaysia is a multi-ethnic country,
The principal ethnic groups are Malay. Chinese and Indian. Other significant groups are the
indigenous people of Sabah and Sarawak, including Kadazan Dusun, Bajau, Murut, Iban,

Bidayuh and Melanau. The total population of Malaysia was 28.1 million in 2009,

Malaysia practises a system of Parliamentary democracy with constitutional monarchy. [t has
three branches of government, namely the Executive. the Legislature and the Judiciary. The
Malaysian Parliament is made up of the Yang di-Pertuan Agong, the Senate (upper house)
with 70 members and the House of Representatives (lower house) with 222 members. Out of
the 70 senators, 44 are appointed by the Yang di-Pertuan Agong while 26 are elected by the
State legislatures. The general election for the 222 members of the lower house must be held

every five years,

Over the last 20 vears. Malaysia’s Gross Domestic Product (GDP) grew steadily at an
average of 5.5 percent per year from 1990 to 2009, except for a sluggish growth in 1998 due
to the Asian Financial Crisis and in 2001 due to slow growth of export demand for electronic
products. From 2008 to 2009, GDP declined at 1.7 percent to reach RM 519 billion (at 2000
Prices). The negative growth was driven by a lower output of export-oriented industries such
as electronics and electrical appliances. The decline in output moderated due to inventory
replenishment following the large cut in production and inventory drawdown at the end of
2008 and early 2009.

Malaysia is rich in conventional energy resources such as oil, gas, and coal, as well as

renewable energy such as hydro, biomass and solar. As of 1" January 2009, Malaysia’s oil

and gas reserves stood at 20,18 billion barrels of oil equivalent. Crude oil and condensates
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constituted about 27.4 percent from total reserves while the rest of 72.6 percent is from
natural gas. In terms of energy equivalent, Malaysia has gas reserves, which are 2.7 times the
size of its crude oil reserves. Natural gas reserves off the east coast of Peninsular Malaysia
are dedicated for domestic consumption while those in Sarawak are allocated as revenue

earners in the form of liguefied natural gas (LNG) exports.

As gas and oil prices are subject to world market prices and with the high volatility in the oil
and gas markets, the urgency to explore other possibilities to ensure Malaysia's future supply
of energy resources and maintain energy security becomes even more crucial. Diversifving
the suppliers and sources of energy is a viable option and an essential buffer against
fluctuations in the market prices of these fossil fuels. Concurrently, the possibility of
developing other sources of energy, such as renewable energy, to supplement the
conventional sources of energy is another possible option. In this context, the Malaysian
Government has identified palm oil residue as the most attractive renewable energy resource
that can be easily developed and has the greatest potential for bringing renewable energy into

the mainstream energy supply in Malaysia.

In tandem with Malaysia’s rapid economic development. final energy consumption grew at a
fast rate to reach 38.4 Mioe in 20035, A substantial portion of the energy consumed was from
oil, with a share of 60.0 percent, which was mainly used in the industrial and transport sectors,
The share of natural gas consumption also increased in the electricity generation and
industrial sectors,

In 2005, Malaysia generated 84.8 terawatt-hours (TWh) of electricity. Matural gas continued
to remain the main fuel source for electricity generation with a share of 68.0 percent followed
by coal at 28.6 percent and diesel and fuel oil at 3.4 percent. In 2008, Malaysia had 22
gigawatts (GW) of installed generation capacity.

2. Modelling Assumptions

In this report, Malaysia’s GDP is assumed to grow at an average annual rate of 4.6 percent
from 2005 to 2030. Growth is expected to be 3.2 percent from 2005 to 2010, strengthening to
3.5 percent from 2010-2020 and tapering off to 4.5 percent from 2020-2030.

Annual average population growth is assumed to be 1.9 percent from 2005-2010, 1.7 percent

from 2010-2020 and 1.5 percent from 2020-2030, These projections are in line with those of
the Department of Statistics of Malaysia.
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As for the future electricity supply fuel mix, natural gas and coal will continue to dominate,
Supply from oil-fired power plants will be significantly reduced while hydro is expected to
increase its share gradually. There is also expected to be an increasing share of electricity
from renewable energy such as biomass, biogas, mini hydro, solar and solid waste, as a result
of the implementation of future renewable energy policy. Nuclear is also assumed to be a part

of the future supply mix for power generation from around 2027 in the APS,

Malaysia’s energy saving goals is expected to be attained through the implementation of
energy efficiency programs in all energy consuming sectors. For the industry sector, energy
savings are expected from improvements in manufacturing technologies as well as aggressive
energy efficiency efforts. In the residential and commercial sector, the utilization of more
efficient elecirical appliances is projected to induce savings in addition to energy
management systems. Moreover, the building sector has become an important sector
potentially in reducing energy consumption. Standards such as the Green Building Index
(GBI) which has already been introduced in Malaysia will help reduce the electricity
consumption in the building sector. In the transport sector, efficiency improvements will be
achieved through the use of biofuels to reduce dependency on oil and curb carbon dioxide
(CO.) emissions, Moreover, the integrated public transportation consisting of buses and trains
in the city will help to reduce the usage of oil in the transport sector,

3. Outlook Results

3.1. Total Final Energy Consumption

Malaysia’s final energy consumption experienced a high growth of 7.3 percent per year from
13.3 Mtoe in 1990 to 38.4 Mrtoe in 2005, The residential and commercial sector had the
highest growth rate during this period at 7.9 percent per vear followed by the indusirial and
transportation sectors, growing at 7.2 and 7.1 percent per year respectively. The non-energy
sector grew at average annual growth rate of 6.6 percent per vear from 1990 until 2005. In
1990, oil was the most consumed product having a share of 75.3 percent; however the share
reduced to 60.0 percent in year 2005,

Business-ias-Usual (BAU) Scenario
With the projected continuous economic growth of 4.6 percent per year and population

growth of 1.7 percent per vear, final energy consumption from 2003 to 2030 is also projected
o grow at an average rate of 4.6 percent per vear in the BALU scenario. The highest growth
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rate is expected to occur in the residential and commercial sectors at 5.4 percent per vear
mainly driven by the increasing demand for electrical appliances. The industrial and
transportation sectors are projected to increase their consumption by 4.7 percent and 4.4
percent per year, respectively between 2005 and 2030, Demand by the industrial and
transportation sectors accounted for more than 80 percent of the total final energy demand in
2030,

The consumption of coal and oil in final energy is projected to increase at an average annual
rate of 5.0 and 4.2 percent, respectively between 2005 and 2030, Consumption of natural gas
and electricity will increase at 5.0 percent and 5.4 percent respectively per year over 2005 to
2030,

Alternative Policy Scenario (APS)

In the APS, growth in final energy consumption will be slightly lower compared to that of the
BAU scenario at 4.3 percent per year. That is, from 38.4 Mtoe in 2005 to 109.1 Mtoe in 2030,
This slower rate of increase in the APS is projected to be the result of improvements in
manufacturing technologies as well as efforts to improve energy efficiency, particularly in the
industrial and residential and commercial sector. In the residential and commercial sector, the
growth rate of energy consumption is projected to have a lower growth rate to 5.0 percent per
year in the APS as compared to 5.4 percent per vear in the BAU scenario. The growth rate of
energy consumption in the industrial sector is projected to have a lower rate at 4.1 percent per
vear in the APS as compared to 4.7 percent per year in the BAU scenario over the period
2005-2030. The growth rates of energy consumption in transport and non-energy sector will

remain the same in the APS relative to the BAU scenario (Figure 11-34).
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Figure 11-34. Final Energy Consumption by Sector in Malaysia, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in Malaysia grew at an annual average rate of 7.7 percent per year
from 21.3 Mtoe in 1990 to 64.8 Mtoe in 2005. Among the major energy sources, the fastest
growing energy sources were coal and natural gas, increasing at average annual rates of 13.4
percent and 10.8 percent, respectively between 1990 and 2005. Oil and others grew at lower
average annual rates of 4.6 percent and 3.2 percent over the same period. Hydro grew at

average annual growth rate of 1.8 percent from 1990 until 2005.
Business-as-Usual Scenario

In the BAU scenario, Malaysia’s primary energy demand is projected to increase at an annual
rate of 3.8 percent over the period 2005-2030 to 163.4 Mtoe in 2030. Over the same period
(2005-2030), coal is projected to be the fastest growing fuel increasing at an average annual
rate of 6.7 percent followed by hydro and oil. Oil is projected to remain the dominant fuel in
primary energy demand and its consumption is projected to increase at an annual average rate
of 4.2 percent between 2005 and 2030. The share of oil in primary energy demand is
projected to increase slightly from 39.4 percent in 2005 to 43.9 percent in 2030. However,
consumption of coal is projected to grow faster than oil and its share in primary energy
consumption is projected to increase from 10.5 percent in 2005 to 21.1 percent in 2030,
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Consumption of natural gas is projected to increase but at a slower growth rate of 2.2 percent
per vear over the period 20035 to 2030. Other energy, mainly biomass for industrial sector is
projected to increase at 2.9 percent per vear from 2003 until 2030. Overall, oil and natural gas
are projected to continue to dominate Malaysia's primary energy demand. However, the sum
of their shares will decrease from 88.6 percent in 2005 to 77.6 percent in 2030,

Figure 11-35, Primary Energy Demand by Source in Malaysia, BAU and APS
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Alternative Policy Scenario

In the APS, primary energy demand is projected to increase at a slower rate than in the BAU
scenario at 3.5 percent per year to 151.3 Mtoe in 2030. Other energy, which are mostly
renewable energy for power generation will grow the fastest at 16.4 percent per year followed
by hydro at 6.6 percent between 2005 and 2030. Oil and natural gas will have slower growth
rates of 4.1 percent and 1.6 percent, respectively (Figure 11-35). The decline in the growth
rate is mainly a result of energy efficiency and conservation measures on the demand side as
well as reduced dependency on fossil fuels. Nuclear power as one of the future energy option
is also projected to figure in the future primary energy demand mix as one of the cleaner fuel
alternatives, However, its share in the total fuel mix is projected to remain relatively small

at 1.3 percent in 2030.

121



3.3. Projected Energy Savings

The energy savings that could be achieved under the APS, relative to the BAU scenario, as a
result of energy efficiency efforts and energy management are estimated at about 12 Mtoe in
2030 (Figure 11-36). This is equivalent to 17 percent of Malaysia’s primary energy demand
in 2005,

Based on the assumption on the improvement of energy usage in industrial and commercial
sector, the total saving that can be achieved is about 7.4 percent in 2030, The above savings
in energy in 2030 will consist of savings of 6.7 Mtoe in the industrial sector and 1.9 Mtoe in
the commercial sector.

Figure 11-36. Total Primary Energy Demand in Malaysia, BAU and APS
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3.4. CO; Emissions from Energy Consumption

Carbon dioxide (CO,) emissions from energy consumption are projected to increase by 188.4
percent from 42.4 million tons of carbon (Mt C) in 2005 to 122.3 Mt C in 2030 in the BAU.
increasing at 4.3 percent per vear,

In the APS, the annual increase in CO. emissions from 2005 to 2030 will be lower than in the
BAU scenario at 3.7 percent, which is fairly consistent with the growth in primary energy
consumption. The reduction in CO; emissions in the APS of 15.9 Mt C or 13.0 percent
relative to the BAU scenario is due to significant decrease in coal consumption for power
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zeneration in the APS as coal consumption is being replaced by natural gas and other clean
energy sources such as nuclear and renewable energy.

This indicates that Malaysia's energy saving effort and renewable action plan would be

effective in reducing CO, emissions.

Figure 11-37. CO, Emissions from Energy Consumption in Malaysia, BAU and APS
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4. Conclusions

It is projected that under the BAU scenario, Malaysia’s primary energy intensity will
decrease at an annual rate of 0.8 percent between 20035 and 2030. In the APS primary energy
intensity will decrease at a slightly higher rate of 1.1 percent per vear over the same period.
This is due to expected improvements in energy efficiencies in the main consuming industries

and in the commercial sector.

In April 2009, the Prime Minister of Malaysia launched the Green Technology Policy, One of
the main objectives of the policy is to minimise growth of energy consumption while
enhancing economic development. In the budget speech for 2010, the Prime Minister of
Malaysia announced the establishment of Green Technology Financing Scheme (GTFS)
amounting to RM 1.5 billion as an effort to improve the supply and utilization of Green
Technology. The scheme could benefit companies who are producers and users of green
technology. The promotion of using green technologies especially energy efficiency and
renewable energy in Malaysia, will slow down our energy consumption increasing trend and

CO. emissions in the future.
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Myanmar

Mr. Pe Zin Tun

1.  Background

Myvanmar has a total land area of 676,600 square kilometers. It streiches for 936 kilometres
from East to West and 2,051 kilometres from North to South. Myanmar shares borders with
China, Thailand, India, Bangladesh and Lao PDR.

Myanmar is rich in energy recourses and its proven energy reserves comprise of 210 million
barrels of oil, 20 trillion cubic feet of gas and 711 million metric tons of coal. The country is
a net exporter of energy exporting substantive amounts of natural gas and coal to

neighbouring countries. However, it imports around 50 percent of its total oil requirements.

The population of Myanmar grew at 1.4 percent per vear between 1990 and 2005 to 50.5
million in 2005, Myanmar's gross domestic product (GDP) was LIS$ 13.3 billion {constant
2000 values) in 2005 and its GDP per capita grew from USS 0.3 thousand in 20035, With the
objectives of enhancing economic development in Myanmar, the Five-Year Short-Term
interval plans have been formulated and implemented during the years 1992 to 201 1. The
first (1992-1995), second (1996-2000) and third plans (2001-2005) achieved average annual
growth rates in GDP of 7.5 percent, 8.5 percent and 12.8 percent respectively. The last five-
year plan (2006-2010} has been formulated to achieve an average annual growth rate of 12.0

percent in GDP.

Myanmar’s total primary commercial energy consumption was 4.6 million tons of oil
equivalent {Mtoe) in 20035. By fuel, oil represented the largest share at 41.5 percent; gas was
second at 38.4 percent, followed by coal with 7.8 percent. Matural gas is mainly vused for
electricity generation and in industry. Myanmar has 1512 megawatts (MW) of installed
generation capacity and generated about 6.4 terawatthours (GWh) of electricity in 2003, In
2005 thermal (coal, natural gas and oil) and hydro accounted for 52.8 percent and 47.2

percent of total electricity generation respectively.

1.1. The National Energy Efficiency Policies

The Myanmar Energy policy in general strives towards maintaining the status of energy

independence by increasing indigenous production of available primary energy resources
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through intensive exploration and development activities. It also addresses electric power as
the main driving power source for economic development and the need to generate and
distribute in terms of volume, density and reliability. It also advocates the utilization of water
resources, a renewable energy resource for generating of electricity to save non-renewable
sources of energy such as fossil fuels for alternative and future use. Energy Efficiency and
Conservation is emphasized in order to save energy through effective energy managements
and to reduce energy consumption so as to minimize the harmful impact to the environment.
Encouragement is made to utilize new and renewable energy sources, especially solar and
wind which are abundant under Myanmar’s climatic condition. It also accepts the fact that
utilization of traditional energy sources such as fuel-wood and charcoal still needs to be
practiced and regulatory and anticipatory action is necessary for the sustained harvesting of

this primary energy source.

To reach a National Target for EE&C plans and programmes, the following actions should be
implemented:
- Disseminate knowledge about EE&C to communities and to use local renewable
energy resources instead of fossil fuel.
- Conduct workshops and seminars regarding the EE&C for public awareness.
- Market promotion in energy efficient equipments and labelling of energy saving
equipment such as air-conditioners, motors & pumps, electric appliances ete.
- Encourage the private sector to implement the EE&C programs on voluntary basis
and recognition awards.
- Provide financial assistance on transferring advanced technology.
- Adopt best practices for energy saving in transport, residential & commercial sectors,
- Consider EE&C in both demand and supply sides of electricity.

- Formulate proper policy measures and action plans to achieve energy savings targets.

1.2. Action Plan

The energy efficiency initiatives of Myanmar covers buildings. households and the industrial

and transport sectors. These initiatives amongst others are shown in Table 11-3,



Table 11-3. Energy Efficiency Initiatives in Myanmar

SECTORS EEC INITATIVES

Industry - Promote introduction of equipment and facilities with
high energy conservation capacity.

- Develop energy statistics

- Develop goals for voluntary action plans

- Develop R & I and AEMAS Program

Transport - Raise the fuel efficiency in terms of passenger-km, and
km/litre, and
- Fuel substitution with biofuels
Electricity - Develop technology transfer and renewable energy

knowledge in rural arcas

- Assist sustainable renewable energy application in
electricity generation

Households - Labelling systems for buildings and appliances

- Develop demand side management programs

- Thorough management of energy and other resources

2. Modelling Assumptions
2.1. GDP and Population

In this report, Myanmar's GDP is assumed to grow at an average annual rate of 9.5 percent
from 2005 to 2030. Growth is projected to be stronger from 1990 to 2005 at 11.4 percent per
year. Average annual growth in GDP is projected to be 1.4 percent per year from 2005 to
2010, 9.8 percent per yvear from 2010 to 2020 and 8.3 percent per year between 2020 and

2030. Population is assumed to increase by about 1.7 percent per year from 2005 to 2030.

2.2 Electricity Generation

The share of electricity from hydro is projected to increase while the share of oil, coal and
natural gas is expected to decrease due to the government’s plan to develop the abundant
hydropower resources. Generation from natural gas power plants is expected to remain fairly
constant to 2030 in the BAU scenario. In contrast output from hydro power plants is
projected 1o increase such that they will allow electricity exports from 2020, Reflecting the
increasing efficiency of new technologies, the thermal efficiency of fossil fuels for electricity
generation in Myanmar is expected to increase from 21.7 percent in 1990 to 28.1 percent

in 2030.



2.3. Energy Saving Goals and Action Plans

Saving in Myanmar’s energy consumption can be attained through the implementation of
energy efficiency programs in all energy consuming sectors. In the industry sector, energy
savings are expected from improvements in manufacturing technologies by at least 10 percent
by 2020, In the residential and commercial (other) sector, efficient end use technologies and
energy management systems are also projected 1o induce significant savings. In the transport
sector, efficiency improvements will be achieved by improved mileage and more effective
traffic management.

The government is also encouraging the use of biofuel in the transport and agriculture sectors
to reduce oil dependency and curb carbon dioxide (CO2) emissions. These efforts are still
ongoing and the amount of biofuel that are used in the country is still small for the time being,

The following are the details of Myanmar’s energy saving goals and action plans:

Myanmar’s primary energy saving goal is to reduce energy consumption by 5 percent in 2020
and 8 percent in 2030, relative to existing BAU scenario. Specifically, these could be achieved
using the following strategies:
- In the industrial sector, improve energy efficiency by 10 percent against BAU
and reduce energy related greenhouse gases by 2020.
- In the transport sector, have biofuel (E85, biodiesel) substitution petroleum
products of at least 8 percent by 2020.
- Increase the total installed power capacity of renewable to 15-20 percent
(around 18%) by 2020,
- Improve energy efficiency in the commercial/residential sector by 5-8%
{around 7%) by 2020.

In addition, the following are measures that are considered important in achieving the goals:

- To develop an energy statistics and support system to help improve energy
efficiency in all sectors by encouraging information dissemination and
cooperation between the public and private sector.

- Todevelop voluntary action plans for the private sector by 2010 - 2012,

- Develop labelling systems for appliances and buildings by 2015,

- Increase research and development.

- Develop an energy management system through the ASEAN energy Manager
Accreditation Scheme (AEMAS) Program by 2010 — 2015,
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On a sectoral basis. the following are the sectoral energy efficiency and conservation
measures in Myanmar:

- In industry, gradual replacement of low efficiency equipment with higher
efficiency ones will be encouraged.

- In the transportation sector, the state will encourage fuel switching in the
transport sector to bio-fuels and natural gas as alternative fuels. The state also
aims to achieve energy saving through exploiting more efficient transportation
networks including road, waterways, rail, air and seaway and develop high-
capacity transportation with greater volume capacity for freight and passenger.
Improvement in fuel efficiency in the transport sector is also considered.

- In the residential and commercial sectors, the following are the measures that
will be implemented:

- Encourage the use of alternative energy and improvements in energy
efficiency in existing buildings in the public and private sectors.

- Promote the use of higher energy efficient appliances and energy savings
equipment in the residential and commercial sectors,

- Launch the use of bio-diesel (B 100) in rural communities.

- In the electricity sector, the following measures that will be implemented are:

- Develop and expand the energy mix and supply sources throug
utilization of the full energy potential of the country including frontier
exploration and development and intensive research on oil, natural gas,
coal hydropower, geothermal, energy efficiency and conservation and new
and renewable sources of energy.

- Replace transformers and install the capacitor banks in necessary main
sub-stations. Optimize the voltage, conductor size and loading of
transformers.

3. Outlook Results

3.1. Total Final Energy Consumption

Total final energy demand (excluding biomass use in the residential sector) in Myanmar
increased by about 8.7 percent per year from 1.0 Mioe in 1990 to 3.6 Mtoe in 2005. The
‘other” sectors group, which comprises the commercial, residential and agricultural sectors,
was the fastest growing consumer with average annual growth of 16.2 percent between 1990

and 2005, Average annual growth in the transport sector was about 7.5 percent over
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the period 1990-2005, The transport sector grew the slowest at 7.5 percent per year over the
same period. By fuel type, oil was the most consumed product having a share of 51.1 percent

in 2005. Natural Gas was the second most consumed product.
Business-as-Usual (BAU) Scenario

Using the socio-economic assumption stated above, final energy demand in Myanmar is
projected to grow at an annual rate of 7.6 percent from 2005 to 2030 in the BAU scenario.

Final energy demand is projected to grow the fastest to 2030 in the transportation sector with
annual average growth of 8.5 percent. In the industry and other sectors, consumption is

projected to grow at an annual average rate of 7.4 percent and 6.4 percent respectively.

(il is projected to remain as the dominant fuel source in final energy demand with its share
expected to increase from 51.1 percent is 2007 to 55.4 percent in 2030, Natural gas and coal
are projected to have annual average growth rates of 7.5 percent and 7.7 percent respectively
in the period 2005-30 driven by the projected growth in industry GDP. The share of natural
gas in final energy demand is projected to subsequently decrease from 27.5 percent in 2005 to
26.8 percent in 2030. The share of coal, however, will increase from 4.0 percent in 20035 1o
4.2 percent in 2030 in the BAU scenario, Electricity demand will have the fastest growth rate
of 8.6 percent per vear to 2030. lts share will increase from 8.8 percent in 2005 to 11.1

percent in 2030.

Alternative Policy Scenario (APS)

In the APS, the growth in final energy demand is projected to grow at a lower average annual
rate of 7.4 percent as compared 1o the 7.6 percent annual growth in the BAU. The reason for
the slower growth rate is the slower growth in the industrial consumption as a result of
technological improvement in manufacturing processes and the reduction of final energy
demand of electricity and oil in the other sectors. Figure 11-38 shows the sectoral final energy
demand in Myanmar in the BAU and APS.
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Figure 11-38. Final Energy Consumption by Sector in Myanmar, BALU and APS
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3.2 Primary Energy Demand

Primary energy Consumption in Myanmar grew at an average annual rate of 6.0 percent from
around 2.0 Mtoe in 1990 to 4.6 Mtoe in 2005. Among the major energy sources, the fastest
growing were coal and hydro with average annual growth rates of 12.3 percent and 6.3
percent, respectively. Natural gas consumption grew at an average annual rate of 5.7 percent
over the period 1990-2005, Oil consumption increased at the slowest rate of 4.5 percent per
vear over the same period.

0il and gas dominate the primary energy consumption mix in 2005 with respective shares of
41.5 percent and 38.4 percent.

Business-as-Usual (BAU) Scenario

In the BAU scenario, Myanmar's primary energy demand is projected to increase at an
annual average rate of 6.8 percent per year to 23.7 Mioe in 2030, Hydro is expected 1o grow
at an annual average rate of 7.4 percent followed by oil at 7.9 percent over the period 2005-
2030. This rapid increase of hydro is in line with the government's plan to expand hydro use
to produce electricity for export purposes.

The share of hydro in the total primary energy mix of Myanmar in 2030 will be the highest

{almost 60%). However, since hydro will mainly be for electricity export, then domestically.
oil will continue to dominate the primary energy mix. The share of oil will increase further to
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53 percent by 2030, Coal and gas will have declining shares from and 7.8 percent to 5.1
percent and from 38.4 percent to 28.8 percent, respectively.

Alternative Policy Scenario

In the APS, Mvanmar’'s primary energy consumption is projected to increase at a slightly
slower rate than in the BAL scenario at 6.6 percent per year from 4.6 Mioe in 20035 to 22.6
Mtoe in 2030. Hydro will be the fastest growing energy source al 17.3 percent per year
followed by oil at 7.4 percent per year between 2005 and 2030. Coal and natural gas are
expected to grow at slower annual rates of 4.7 percent and 5.3 percent, respectively over the
same period. Figure 11-39 shows the future primary energy consumption mix in both the BAL
scenario and APS

Figure 11-39. Primary Energy Demand by Source in Myanmar, BAU and APS
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3.3 Projected Energy Savings

In Myanmar, commercial energy consumption is projected on the basis of energy
requirements of the major sectors (industry, transport, agriculture and households). The
choice of fuel type is determined by available supply. since energy consumption requirements
have to be met mainly from domestic sources. Obviously there is a gap between demand and
supply but on the other hand, the demand is often very much higher than actual energy
requirements. Due to these constrains, historically derived coefficients are applied to allocate
energy and these allocations are made in accordance with the priority of the State
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organizations and enterprises, For the private sector, allocations are made in accordance are
with the registered licensed capacity of the firm.

Future saving in energy could be due to saving in final energy consumption in the
residential/commercial sectors, the transportation sector and the industrial sector. In this
regard, Myanmar has implemented a range of energy efficiency and conservation goals and
action plans which target energy savings in all sectors of the economy in cooperation with
both the private and public sectors. There is an estimated saving of 1.2 Mtoe in 2030 in the
APS, relative to the BAU scenario. This is equivalent to almost 5.0 percent of the primary
energy consumption in the BAU in 2030 (Figure 11-40). Myanmar has plans to decrease
growth in primary energy consumption by implementing a range of energy efficiency and

conservation measures on the demand side.

Figure 11-40. Total Primary Energy Demand in Myanmar, BAU and APS
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34 CO, Emissions

In the APS, the energy efficiency policy of Myanmar is projected to reduce growth in CO2
emissions from energy consumption. At 2030 in the APS, CO2 emissions from energy
consumption are projected to reach about 15.5 million tons of carbon (Mt C) which is about
9.0 percent below BALU levels. Figure 11-41 shows the projected CO2 emission in the BALU
and the APS in 2030,



Figure 11-41. CO; Emission from Energy Consumption in Myanmar, BAU and APS
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4. Implications and Policy Recommendations

Myanmar's primary energy intensity { TPES/GDP) has been declining since 1980. However,
energy consumption is still increasing due to economic and population growth, new

industries developed and more vehicles on the road.
Myanmar should increase adoption of energy efficient technologies to further reduce growth

in energy consumption and should also aim to diversify energy availability. The energy

saving will be target in the residential/commercial, transport and industrial sectors,
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New Zealand

By Mr. Simon Lawrence

1. Background

New Zealand is an island nation in the Pacific about 2000 km southeast of Australia. It
consists of two main islands (the North Island and South Island), and a number of smaller
mostly uninhabited outer islands. The land area is approximately 269,000 square kilometres,
making it smaller than Japan or ltaly, but larger than the United Kingdom. Most of New
Zealand is hilly or mountainous and has a mild temperate climate. The population is currently
about 4.2 million. Although there is some light and heavy industry, foreign trade is heavily
dependent on agriculture, tourism, forestry, and fishing. In 2005 New Zealand had a gross
domestic product (GDP) of about US$62 billion, or about US$15,100 per capita. While the
latter figure is below many OECD countries, New Zealand tends to rank high in international

quality-of-life surveys.

MNew Zealand possesses significant indigenous energy resources, including hydro, geothermal,
wind. natural gas and coal. New Zealand is self-sufficient in electricity and natural gas. and a
net exporter of coal, but meets most of its oil demand through imports. Energy reserves
include around 15 million cubic metres (MCM) of oil and 52 billion cubic metres (BCM) of
natural gas (each proven plus probable). as well as 8.6 billion tones of recoverable coal, 80

percent of which is lignite.

MNew Zealand’s total primary energy demand was around 17.3 million tons of oil equivalent
(Mtoe) in 2005. By fuel, oil represented the largest share at about 40 percent, gas was second
at about 19 percent, followed by hydro, coal, and geothermal, each with 11-12 percent. New
Zealand obtains about 30 percent of its primary energy supply from renewable sources,

including hydro, geothermal, woody biomass. and wind.

In 2006, electricity generation accounted for 35 percent of New Zealand’s domestic coal use,
with most of the remainder used for making steel or in other industrial processes, Electricity
generation also accounted for 56 percent of gas use, petrochemicals for 15 percent, and other
industrial use for 20 percent while commercial and residential use accounted for most of the
remainder. Reticulated natural gas is only available on the North Island. Transport

accounted for an estimated 86 percent of New Zealand's oil consumption. New Zealand is
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heavily dependent on private road vehicles and air transport, with oil providing 99 percent of

New Zealand’s transport energy.

New Zealand had 8.8 gigawatts (GW) of installed generating capacity which generated about
43 terawatt hours (TWh) of electricity in 2005. The generation by energy type is broken
down as: hydro at 54.1 percent, thermal (coal and gas) 35.4 percent, geothermal 7.4 percent,
with wind and wood accounting for most of the remainder. Oil is used in electricity

generation only as a minor source peaking supply.

2.  Modelling Assumptions

In this outlook, New Zealand's gross domestic product (GDP) is assumed to grow at an
average annual rate of 2.8 percent from 2010 1o 2020, tapering off to around 2 percent per
year from 2020-2030. Population will increase by around 20 percent by 2030, relative to
2005 levels.

In the business as usual (BAU) scenario, an increasing amount of New Zealand’s electricity
supply is projected to be supplied by geothermal. Hydro will remain fairly steady as the best
hydro sites have already been developed. Gas use in electricity generation will drop
somewhat, due to the expected depletion of the Maui gas field, New Zealand’s largest. Wind
generation will continue to grow, but will still contribute only a small share on New
Zealand’s electricity by 2030.

MNew Zealand's energy efficiency has historically improved at a rate of about 0.5-1.0 percent
per vear and this rate is assumed to continue in the BAU scenario. New gas discoveries are
assumed to average 60 petajoules per year (PJ/year) — about 1.6 BCM — with production from
new discoveries starting in 2012.

The New Zealand government has agreed to implement an emissions trading scheme and has
set a target for 90 percent of electricity to be generated from renewable sources by 2025, The
government also maintains a range of programmes to promote energy efficiency at home and
work, as well as the development and deployment of sustainable energy technologies. The
Alternative Policy Scenario ( APS) presented here assumes the successful implementation of

these.
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3.  Outlook Results

3.1. Total Final Energy Consumption

MNew Zealand's final energy consumption experienced a growth of 3.2 percent per vear from
9.5 Mioe in 1990 to 13.0 Mtoe in 2005. Oil was the most consumed energy source having a
share of 46.4 percent in 1990 and increasing to 52.7 percent in 2005. Electricity was the
second most consumed energy source. For the period 20035 to 2030, the industrial sector had
the highest growth rate at 1.7 percent per vear followed by the “other” sector {primarily
residential and commercial) with 0.7 percent per year while the transport sector consumption
grew at a slow pace of 0.2 percent.

Business as Uswal Scenario

In the BAU scenario, final energy consumption from 2005 to 2030 is prajected to grow at an

average rate of 0.8 percent per vear.

By fuel type, final consumption of coal will decrease at an average rate of 0.02 percent per
vear. Final consumption of oil and gas will increase by 0.6 and 0.3 percent per year

respectively, while electricity will increase by 1.8 percent per year.

Alternative Policy Scenario

In the APS, final energy consumption will decrease at a rate of (.3 percent per vear from 13.0
Mitoe in 2005 to 12.1 Mtoe in 2030. Energy use in the transport sector will drop by an
average of 0.7 percent per year reflecting a shift to more energy efficient vehicles,
particularly electric vehicles. Energy use in the *Other’ sector will decrease by 0.1 percent
per vear, reflecting improved residential and commercial energy efficiency. The sectoral final
energy consumption in New Zealand in 20035 and 2030 in the BAU and APS is shown in
Figure 11-42.
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Figure 11-42. Final Energy Consumption by Sector in New Zealand, BAU and APS
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3.2. Primary Energy Demand

Primary energy demand in New Zealand grew at a rate of 2.3 percent per year from 13.8
Mtoe in 1990 to 17.3 Mioe in 2005. The fastest growing primary fuel in percentage terms
was coal at 5.9 percent per year, reflecting growing electricity generation demand. The
fastest growing primary fuel in absolute terms was oil from 4.0 Mtoe in 1990 to 6.8 Mtoe in
2003, reflecting rapid growth in transport energy demand. Natural gas declined at an average
annual rate of 2.0 percent, reflecting declining production from the Maui gas field. Although
the statistics show a decline in primary geothermal consumption. this was simply due to an
increase in the assumed conversion efficiency of geothermal electricity generation from 10 to
|5 percent starting year 2000, Electricity produced from geothermal sources actually grew
by 1.7 percent per vear over this period. Hydroelectricity production was more or less

unchanged,

Business as Usual Scenario

In the BAU scenario, New Zealand's primary energy demand will grow at an annual rate of
1.5 percent per year to 25.1 Mtoe in 2030. However, this growth rate is somewhat misleading,

as more than half of this growth is in primary geothermal energy, which has an assumed

conversion efficiency of |15 percent. Leaving out geothermal energy, primary energy demand
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will grow by about 0.6 percent per vear. This growth is mainly due to continued increases
in oil consumption at an annual rate of 0.5 percent. *Other” primary energy will grow by 2.7

percent per vear, reflecting mainly the expected growth in wind power.
Alternative Policy Scenario

In the APS, primary energy demand is projected to grow at a slower rate of 1.0 percent per
year to 22,1 Mtoe in 2030. Considering the 15% conversion efficiency of geothermal in
electricity generation, primary energy demand will be almost the same in 2030 as it was in
2005, Geothermal primary energy is expected to grow by 6.1 percent per year, while *other’
primary energy, which includes wind and biomass, is expecied to grow by 2.8 percent per
vear (note that the *Others’ shown in Figure 11-43 also includes hydro and geothermal). Oil
and gas are expected to show modest declines of 0.7 and 1.6 percent per year respectively,
while coal will show a significant decline of 7.1 percent per vear. The apparent growth in

hydro is, again, largely due to the fact that 2005 was a relatively dry year.

Figure 11-43. Primary Energy Demand by Source in New Zealand, BAU and APS
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3.3. Projected Energy Savings
Under the APS. energy savings could amount to 3.0 Mtoe in 2030, the difference between the

primary energy demand of the BAU scenario and the APS — 11.9 percent less than business
as usual in 2030 (Figure 11-44).
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The above savings in primary energy are mainly due to a switch to more efficient vehicles,
particularly electric vehicles, in the transport sector, along with improved insulation and more
efficient appliances in the residential and commercial sectors.

Figure 11-44. Total Primary Energy Demand in New Zealand, BAU and APS
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3.4. CO,; Emissions

The calculated carbon dioxide (CO.) emissions in the BAU scenario will increase by 0.5
percent per year from 8.7 million tons of carbon (Mt C) in 2005 to 9.8 Mt C in 2030, This

increase is roughly in line with the increase in primary energy demand other than geothermal.

In the APS, CO, emissions will decrease from 2005 to 2030 by 1.8 percent per vear. Since
primary energy demand excluding geothermal is more or less stable over this time period,
this decrease reflects the switch to renewable energy in electricity generation, and a switch
from oil to electric vehicles in transport. Figure 11-46 shows the CO, emissions fromenergy
consumption in New Zealand from 2003 to 2030.
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Figure 11-45. CO; Emissions from Energy Combustion, BAU and APS
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4. Implications and Policy Recommendations

Although New Zealand’s primary energy intensity (energy per dollar of GDP) has been on a
decline since 1990, energy use has still grown steadily, reflecting economic growth,

population and increasing numbers of private road vehicles.

New Zealand generates a high proportion of its electricity from renewable sources,
particularly hydro. although emissions from this sector have been growing with large
investment in fossil-fuelled generation. Emissions trading will encourage investment in new
renewable generation technologies. with geothermal and wind particularly prospective
options for New Zealand. New Zealand's large base of renewable generation, however,
makes reducing emissions from electricity generation a challenge as there are limited
opporiunities to switch existing thermal generation to less emissions intensive, or renewable,

technologies.

New Zealand has many opportunities to improve energy efficiency, for example, through
upgrading the poorly-insulated building stock and inefficient vehicle fleet, and the
government maintains a number of programmes in these areas. The commercial building and
industrial sectors also represent an area where gains in energy efficiency improvements are
possible,
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Growth in energy consumption in the transport sector has slowed in recent years, largely as a
result of high fuel prices and a shift to smaller vehicles. Further, reduction in emissions from
the transport sector is possible through increased use of biofuels, and a switch to electric
vehicles. Electric vehicles are a good match for New Zealand given the high proportion of

electricity generated from renewables, and relatively short average trips.
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Philippines

M. Lilibeth Tamayo Morales

1. Background
A. Socio-economic Profile

The Philippines, officially known as The Republic of the Philippines is an archipelago
comprising of 7,107 islands. The country is located in the midst of Southeast Asia’s main
water bodies namely. the South China Sea, Philippine Sea, Sulu Sea, and Celebes Sea.

Despite the recent global financial crisis the country's Gross Domestic Product (GDP) grew
by 3.8 percent in 2008, although this is 3.3 percent lower than the 7.1 percent growth in 2007,
The 2007 population was estimated at 86.4 million while GDFP per capita was about
US%1,100 in the same vear,

B. Energy Policies

The Philippine Department of Energy (DOE) is taking the country’s long-term interest at
hand in adopting the use of clean, green and sustainable sources of energy in its energy
security strategy. The country's long-tem national energy plan makes sure that immediate
need for energy is met while ensuring least damage to the people and environment.
Notwithstanding the fact that imported fossil fuels contribute significantly to the country’s
energy and electricity needs in view of its cost and reliability. the 60.0 percent energy self-
sufficiency level target of the country also aims to harness indigenous energy. In particular,
renewable energy sources like geothermal, wind, biomass and alternative fuels like biofuels

are seen to augment the country’s energy requirement.

Another key component in the country’s strategy on energy security is the need to take hold
of the opportunities in energy efficiency and conservation measures. The DOE will continue
to take the lead in increasing public interest on the use of energy-efficient technologies and
conservation practices. The government’s energy efficiency and conservation campaign will
maximize opportunities in the different economic sectors.

As the DOE walks the path towards energy development, it will continue to implement

reforms in the power and downstream oil industries as these both affect socially sensitive

issues such as pricing in electricity and petroleum.
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Among of the major developments in the energy sector including the following;
Renewable Energy

The renewable energy sector marked a milestone with the passage of Republic Act 9513, or
Renewable Energy Act of 2008 on December 16, 2008. The act seeks to promote the

development, utilization and commercialization of renewable energy resources in the country.

Alternative Fuels for Transport (Biofuels, CNG Auto LPG)

Republic Act 9637 or the Biofuels Act of 2006 which was signed into law on January 12,
2007 intends to tap the country’s indigenous agricultural resources as potential feedstocks for
biofuels. The mandatory 1.0 percent biodiesel blend in all diesel fuel sold in the country in
May 2007 was increased to 2.0 percent in February 2009 on a voluntary basis. The actual
displacement from Coco-Methyl Ester (CME) stood at 78.4 million liters from January -
August 2009, saving the country about US$32.1 million (based on USS 65.19 average price
per barrel of diesel from January to August 2009). Similarly, actual bioethanol (E10) sales
reached 14 million liters for the period January to September 2009. This is equivalent to
foreign exchange savings of US%5.9 million from fuel displacement (based on US$566.79

average prices per barrel of unleaded gasoline.

As of October 2009, there are 34 compressed natural gas (CNG) public utility buses plying
the Manila-Batangas-Laguna routes. By 2010, the pilot phase of 200 buses will be in

operation signalling the start of the commercial phase of the program,

In terms of using LPG as an alternative fuel for transport, over 15,000 taxis and 293 tricycles
nationwide are now running on LPG which is complemented by 178 auto-LPG dispensing

stations.

Promoting responsible use of energy

In early 2009, the DOE implemented the “Philippine Energy Efficiency Program™ for a
calibrated phasing-out of inefficient technologies such as the shift from incandescent bulbs to
energy efficient lighting system, among others. The project is designed to generate electricity
savings of 334 Gwh as well as deferred power capacity savings of 450 MW per vear. It
would also result in an environmental pollution reduction of 35 Gigagrams of CO2 avoidance

per year,
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Barangay Electrification

As of September 2009, the country’s total barangay” elecirification level reached 98.5 percent.
Out of the 41,980 barangays, 41,352 already had access to electricity. The goal is to achieve
100 percent barangay electrification by end of 2010,

C. Energy Consumption

The country’s total primary energy supply in 2005 reached 37.0 million tons of oil equivalent
{Muoe). Oil accounted for 41.0 percent of the total energy supply followed by geothermal
which comprised 24.3 percent.

The country’s total electricity generation in 2003 was 56.6 terawatthours (TWh). Generation
from natural gas-fired power plants dominated the power generation mix providing 29.8
percent, while coal-fired power plants ranked second accounting for 27.0 percent or 15.3
TWh. Geothermal energy was the 3" largest provider of electricity with a 17.5 percent share

in the generation mix in 2005,

2. Modelling Assumptions

The Philippine economy is projected to grow at a steady pace of 4.2 percent per annum
during the projection period 20035 to 2030. This sustained growth is expected to be driven by
the steady performance of the service sector and improved exports and agricultural output.
Nonetheless, it will take a higher, sustained growth path to make appreciable progress given
the Philippines' high annual population growth rate of 1.4 percent from 2005 to 2030,

To meet the country’s increasing demand for electricity; the Philippines will source its energy
from coal, oil, natural gas, hydro and geothermal. The relatively low contribution of oil in the
total fuel input for power generation may be attributed to the restraint in oil use due to the
continuous volatility of oil prices in the intemational market — as such no new oil plants will
be constructed and aging oil-fired power plants will be decommissioned. Further, the
combined annual average share of renewable energy such as hydro, geothermal and other RE

constitute around 25.0% of the total power generation. This share is expected to increase with

* This is the Filipino term for a village. district or ward and is the smallest administrative division in the
Philippines.
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the expected development of renewable resource potential due to the passage of the
Renewable Energy Law,

Meanwhile, the intensified development and utilisation of alternative fuels for transport is
seen as a continuing strategy to reduce the country’s dependence on imported oil. It also
cushions the impact of highly volatile petroleum prices on the economy as well as assisting in
promoting clean and environmentally-friendly energy sources. The major alternative fuels
being promoted are biofuels which include biodiesel (cocomethyl esther) and bioethanol,
autogas (LPG as transportation fuel) and compressed natural gas (CNG). The potential for
using other sources such as jatropha curcas as a potential biodiesel feedstock is also being
explored.

Meanwhile, the energy saving goals of 10 percent reduction of annual final energy demand of
the country will be achieved through a range of measures including intensified energy
utilisation management programs in the commercial and industrial sectors, power plants and
distribution utilities as well as the continuous use of alternative fuels and technologies.

3. Outlook Results

3.1. Total Final Energy Consumption

The Philippines” final energy consumption doubled from 10.3 Mtoe in 1990 to 22.9 Mtoe in
2005 at an average growth rate of 5.5 percent per annum. Over the period 1990-2005 energy
demand in the transport sector grew the fastest at 9.1 percent per annum followed by the
industry sector with average growth of 5.4 percent per annum. The residential/commercial
{other) sector grew al a slow pace of 1.7 percent per annum. Oil remained the most consumed
fuel with a share of 70.6 percent in 1990 which decreased to 59.4 percent in 2003.

Business as Usnal (BAU) Scenario

Final energy consumption is expected to grow at an annual average rate of 3.2 percent in the
BAU scenario over the period 20035 to 2030. This is due to increased activities in all sectors
with the residential/commercial (other) sector growing the fastest at 4.1 percent per annum,
followed by the transportation sector at an average rate of 3.3 percent per annum over the
period 2005-2030,
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In terms of fuel, oil and electricity consumption are projected to grow the fastest at average
annual rates of 3.2 and 4.3 percent per annum to 2030. Coal use will grow at an average
annual rate of 2.4 percent, while other fuels which include renewable energy and biofuels

will have a 2.2 percent growth rate collectively.
Alrernative Policy Scenario

In the APS, final energy consumption is projected to increase at a slower average rate of 2.8
percent per annum from 22.9 Mtoe in 20035 to 45.4 Mtoe in 2030, All sectors will contribute
to the increase with the residential/commercial (other) sector projected to have the fastest
average annual growth at 3.7 percent between 2003 and 2030, The transportation sector is
projected to follow closely with an annual growth of 2.7 percent over the same period.
Meanwhile, the industry sector is expected to grow al an annual average rate of 2.3 percent,
The projected final energy consumption in the BAU and APS are shown in Figure 11-46.

Figure 11-46. Final Energy Consumption by Sector in the Philippines, BAU and APS
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J.1. Primary Energy Demand

Primary energy demand in the Philippines grew at an annual average rate of 4.4 percent, from
19.3 Mtoe in 1990 to 37.0 Mtoe in 2005. Among the major energy sources, consumption of
“others” (comprising of electricity, solar, wind and other sources of energy) grew the fastest

at 12.0 percent per annum between 1990 and 2005. Coal followed next at 10.3 percent,
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geothermal at 4.0 percent per annum then hydro at 2.2 percent per annum. Oil which had the
largest share in the total with 41.0 percent in 2005 grew the slowest at 1.6 percent per annum
during the period 1990-2005.

Business as Uswal (BAU) Scenarin

In the BAU scenario, the Philippines’ primary energy demand is expecied to increase by 3.1
percent per annum from 37.0 Mtoe in 2005 to 78.9 Mtoe in 2030, Demand for all major
energy sources is projected to increase with coal use growing the fastest at 5.4 percent per
annum from 2003 to 2030. Natural gas is also expected to expand with a growth rate of 3.9
percent per year during the same period. Oil will remain as the major energy source and will
grow at 3.0 percent per annum. This is followed by other fuels with an annual average growth
rate of 2.2 percent over the period 2005 to 2030.

Alernative Policy Scenario

In the APS, primary energy demand is projecied to increase at an annual average rate of 3.0
percent increasing from 37.0 Mtoe in 20035 1o 76.6 Mitoe in 2030. The share of oil, coal and
natural gas will be 37.2, 16.1 and 5.6 percent respectively in 2030. Coal, natural gas and oil
are projected to have average annual growth rates of 3.2 percent. 1.9 percent and 2.6 percent
respectively over the period 2005 to 2030,

Figure 11-47. Primary Energy Demand by Source in the Philippines, BAU and APS
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Given the potential severe impacts of climate altering greenhouse gases and skyrocketing
crude oil prices, the Department of Energy has started a reassessment of nuclear energy as a
long-term power option for the country. Thus in this study it is assumed that a nuclear power
plant with 1000 MW capacity is introduced in the year 2025 in the APS case. By 2030, 2.4
percent of total primary energy demand will be supplied by nuclear energy. The contribution
of nuclear to total electricity generation will reach 7.0 TWh by the year 2030,

Figure 11-47 shows the primary energy demand by source in the Philippines in 2005 and 2030
both in the BAL and APS. It could be noted that there are significant decreases in the
contribution of coal, oil and natural gas in primary energy demand while there is a
corresponding increase (+66.8 percent) in the contribution of other energy which include
nuclear and geothermal energy as biofuels.

3.2. Projected Energy Savings

In 2030 it is estimated that the EEC goals, action plans and policies of the Philippines could
result in savings of 2.2 Mtoe which is the difference between primary energy demand in the
BAU scenario and the APS (Figure 11-48). This level is about 5.9 percent of Philippine’s
consumption in 2005, At current oil prices (2008}, this could lead to US$4.8 billion of oil

import savings.

Figure 11-48. Total Primary Energy Demand in the Philippines, BAU and APS
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In terms of final energy consumption savings, a total of 5.2 Mtoe savings were projected at
2030 in the APS, relative to the BAU scenario: transport sector with 2.9 Mioe, 1.2 Mioe from
the industry sector and residential/'commercial (other) sector with 1.1 Muoe.
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It could be noted that despite the 5.2 Mtoe of savings in final energy consumption, only 2.2
Mtoe are the corresponding savings in primary energy demand. This is due to the
replacement of fractions of coal and natural gas consumption for electricity generation with
nuclear and geothermal energy. These energy sources when used for electricity generation
have lower conversion efficiency than coal and natural gas. By convention, the conversion
efficiency of nuclear energy is only 33 percent while that of geothermal is only 10 percent.
The thermal efficiency assumptions for coal and natural gas are 40 percent and 54 percent,
respectively. In view of this, the primary energy required to produce electricity using nuclear
and geothermal energy are higher than if coal and natural gas are used.

3.4. CO, Emissions from Energy Consumption

Carbon dioxide (CO;) emissions from energy consumption are projected to increase by 3.9
percent annually from 20.4 Mt C in 2005 to 53.4 Mt C in 2030 in the BAU scenario.
However, in the APS, CO, emissions are projected to be reduced by 26.2 percent in 2030
relative to the BAU scenario (Figure 11-49). This is not only due to the energy saving goals,
action plans and policies in the Philippines but also to the policy of fuel switching to carbon-

free sources such as nuclear and geothermal energy.

Figure [1-49. CO2 Emission from Energy Combustion, BALU and APS
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4. Implications and Policy Recommendations

In 2030 total final energy savings of 5.2 Mitoe could be achieved in the APS relative to the
BAU. This is equivalent to a 10.4 percent reduction in total final energy consumption and a
corresponding 2.8 percent reduction in the primary energy demand. The country’s current
policies on energy efficiency and conservation include: energy management activities
conducted by the DOE such as spot checks on government agencies nationwide in
compliance with Administrative Order No. 126 (Strengthening Measures to Address the
Extraordinary Increase in World Oil Prices, Directing the Enhanced Implementation of the
Government’s Energy Conservation Program, and for other Purposes), energy standards and
labelling programs, energy audits of various commercial and industrial establishments,
voluntary agreement programs, recognition awards and the various information and education
campaigns (IEC) of the Department of Energy. In addition, the DOE is currently
implementing the “Philippine Energy Efficiency Program™ which was conceived after the
2008 Energy Summit for a calibrated phasing-out of inefficient technologies such as the

shifting from incandescent bulbs to energy efficient lighting svstems, among others,

The continued improvement in the energy intensity of the Philippines to 2030 is expected to
be driven in part by the country’s changing economic structure to rely more on its service
sector rather than on energy intensive industries. Responses to surging oil prices and their
inflationary effects on the prices of basic commodities would also contribute to lowering the

energy to GDP intensity level.

The government shall pursue its programs and projects that will further increase and enhance
the utilisation of indigenous, clean and efficient alternative fuels. The passage of the
Renewable Energy Act of 2008 is a big leap for the energy sector. This will not only promote
the use of clean energy but will also lessen the need for energy imports. Additionally the use
of alternative fuels that include CNG, autogas (LPG for transportation) and biofuels will
reduce the effects of continuous increases in the prices of crude oil in the world market and
could also reduce greenhouse gas emissions. In addition, other technologies such as nuclear

energy may be considered as an additional energy source in the future.

The country must set a quantitative sectoral target to achieve the overall energy savings.

Evaluation of target will be easier if it is done on a sectoral base.
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Finally, there is a need to pass the Energy Conservation Law to institutionalize energy
conservation and enhance the efficient use of energy in the country for it to become a people’s

way of life.
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Thailand

Mr. Boanli Sillavetkul

1. Background

Thailand is in the middle of the South East Asian mainland, with the Pacific Ocean on the
south-east coast and the Indian Ocean on the south-west coast. Its land area is approximately
513,115 square kilometres, with great plains in the centre, mountainous areas up north and
high-lands in the Northeast. It has a small economy with a gross domestic product (GDP) in
2005 of around US%157 billion. The population is currently 65 million with an income per
capita of USS 2,400,

Thailand is an energy importer, especially crude oil, due to very limited domestic resources.
The indigenous energy resources in Thailand are mainly natural gas, coal (only lignite grade)
and biomass, In 2003, proven reserves were 195 million barrels (30 million cubic metres) of
oil, 11,700 billion cubic feet (316 billion cubic metres) of natural gas and 2,081 million tons

of lignite,

Thailand’s total primary energy demand was 89,9 million tons of oil equivalent (Mtoe) in
2005. By fuel type in 2003, oil accounted for the largest share al around 50.5 percent,
followed by natural gas (28.8 percent), coal (11.8 percent) and others (8.9 percent). In 20035,
net imports of energy accounted for 57 percent of the total primary energy supply. Due to very
limited indigenous oil resources, Thailand imported nearly 82 percent of its crude oil and most
of its bituminous coal. Although Thailand produces large quantities of natural gas, about 28

percent was still imported from its’ neighbouring country, Myanmar.

In Thailand, natural gas is used as a major energy source for power generation. In 2005,
primary natural gas supply was 25.9 Mtoe. around 72 percent was from domestic supply with
the rest imported from neighbouring countries. Coal was mainly consumed for power

generation and by industry. In addition it was also heavily used in cement and paper production,

Thailand has 26.5 gigawatts (GW) of installed power capacity and power generation was about
130.6 terawatthours (TWh) in 2005, The share of different fuel types in total electricity
generation in 2005 was: thermal (coal, natural gas and oil) at 94.1 percent, hydro at 4.4 percent

and geothermal, solar, small hydro and biomass making up the remainder.



2. Modelling Assumptions

In this report, Thailand’s GDP is assumed to grow at an average rate of 3.4 percent per year
from 2005 to 2030. Given the impacts of the world economic crisis on the Thai economy
since the end of 2008, GDP growth between 2005 and 2010 will be slower than previously
expected at about 0.8 percent per annum. Population growth is also projected to be
reasonably slow at around 0.3 percent per annum from 20035 to 2030, compared with average
growth rate about 1.2 percent per annum during the period of 1990 till 2005,

For power generation in Thailand, coal and natural gas are projected to be the largest energy
sources. Conversely, the shares of fuel-oil and diesel power planis are projected to decrease.
Nuclear power and renewable fuels, biomass in particular, are projected to increase their
shares in the energy fuel mix in the APS relative to the BAU scenario. Biomass, including
biogas and waste is projected to be the most significant renewable energy source in Thailand
in the APS,

Thailand’s energy saving goals can be achieved through the implementation of energy
efficiency programs in all energy consumption sectors. In the industrial secior, improvements
in technology development in manufacturing processes, along with efficiency labelling on
appliances, should help improve energy efficiency. In the residential and commercial (other)
sector, large energy savings are projected driven by programs to promote public awareness of
energy efficiency and energy efficiency labelling. In the transportation sector, further
development in the Bangkok metro area railway network will also contribute to energy
savings. Significant improvements in energy efficiency in passenger vehicles are also
expected to be achieved due to new developments in car technologies and introduction of the

Eco car program.

Government policies will also cantinue to encourage the increased use of alternative fuels,
such as nuclear power and biofuels. Reductions in the growth of CO; emissions are also
expected to be achieved through the increased adoption of more energy efficient and lower
emissions technologies. In particular, in the APS, nuclear power and renewable fuels in
power generation are expected to help reduce CO; emissions from electricity generation,
Gasohol and bio-diesel as oil alternatives are also expected to help curb CO, emissions from

transportation.
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3.  Outlook Results

3.1. Total Final Energy Consumption

Between 1990 and 2005 Thailand’s final energy consumption grew at a robust rate on
average at 5.9 percent per annum from 25.4 Mtoe in 1990 to 59.7 Mtoe in 2005, The
transportation sector was the largest consumer of final energy at 11.4 Mtoe in 1990, By 2005
the share of transport had declined from 45 percent in 1990 to 37 percent. Strong growth in
the industrial sector of about 7.8 per cent between 1990 and 2003 drove increases from 8.7
Mitoe in 1990 to 27.1 Mtoe in 2005, By 2005, the industrial sector had overtaken transport as
the largest consumer of final energy - its share in 2005 was about 45 percent, Oil remained
the dominant energy source in final energy consumption since 1990 accounting for 36.3 Mioe
or a 61 percent share in 2005. Eleciricity was the second largest energy source in final energy
consumption, accounting for 10.4 Mtoe ora 17.4 percent share in 20035,

Business-as-Uswal (BAU) Scenario

Given moderate economic growth, (at an annual average rate of 3.4 percent.) and the low
growth rate of population. {(at an annual average rate of 0.4 percent), final energy
consumplion is projected to grow at a moderate rate of around 3.2 percent per annum during
the period 2005-203(0. The transportation and industry sectors are projected to remain the
largest consumers with the highest shares of consumption at 47.7 percent and 30.7 percent

respectively in 2030.

By fuel type, oil is expected to remain the largest final energy source throughout the
projection period. Growth in oil is projected to decline moderately from 5.0 percent per
annum during 1990-2005 to 2.2 percent per annum during 2003-2030. In 2030, the shares of
electricity, coal and natural gas in final energy consumption are projected to increase to 23.2
percent, 14.2 percent and 7.5 percent respectively from 2005 levels,



Figure 11-50. Final Energy Consumption by Sector in Thailand, BAU and APS
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Alternative Policy Scenario (APS)

In the APS, final energy consumption is projected to grow only at 2.5 percent per annum,
from 59.7 Mtoe in 2005 to 111.5 Mtoe in 2030, which is much slower than the BAU average
annual growth rate of 3.4 percent. Specifically, the majority of energy savings will be
achieved through energy efficiency improvement programs implemented in the industry and
transportation sectors. Improvements will also be achieved in other sectors as shown in
Figure 11-30.

3.2. Primary Energy Demand

Primary energy demand grew reasonably Fast at an average annual rate of 6.4 percent from
35.4 Mroe in 1990 to 89.9 Mtoe in 20035 driven largely by fast economic development during
1990 and 1996. This growth in primary energy was achieved despite the severe economic
crisis between 1997 and 1998 and a slow recovery during 1999 and 2005. In 2003, major
sources of primary energy were oil, natural gas and coal with shares of 50.5 percent (45.4
Mtoe), 28.8 percent (25.9 Mtoe) and 11.8 percent (10.6 Mtoe) respectively, Although oil
remained the largest source during 1990 and 2005, its share in primary energy demand shrank
from 55.7 percent in 1990 to 50.5 percent in 2005. Natural gas. which is mainly consumed in

the power generation sector, became an important source of energy with its share in primary
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energy demand increasing significantly from 16.0 percent in 1990 to 28.8 percent in 20035,
The share of hydropower remained relatively constant at around 2 to 3 percent from 1990 to
2005,

Business-as-Uswal (BALU) Scenario

In the BALI scenario, primary energy demand is projected to grow moderately at about 3.1
percent per annum from 2005 to 2030, reaching about 194.1 Mtoe in 2030. The highest
average annual growth rate of 5.2 percent is expected in coal with consumption expected to
reach 37.6 Mtoe in 2030, Given very strong average annual growth in natural gas of 10.7
percent between 1990 and 20035, growth is expected to slow to about 3.4 percent per year
between 2003 and 2030. It is recognised that future strong growth in natural gas consumption
in power generation may be limited and it could be replaced by nuclear and other alternative
fuels, according to the government plan.

Figure 11-51, Primary Energy Demand by Source in Thailand, BAU and APS
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Alternative Policy Scenario (APS)

In the APS, growth in primary energy demand is projected to be slower than in the BAU
scenario at only 2.4 percent per annum between 2005 and 2030 (compared with 3.1 percent in
BAU) to reach 163.5 Mioe in 2030. Primary energy demand is expected to be about 15.7
percent lower in the APS than in the BAU scenario in 2030 - an energy saving of about 30.6
Mtoe,
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Matural gas is projected to increase from 259 Mtoe in 2005 to 46.1 Mtoe in 2030, at an
annual average rate of 2.3 percent. Oil is also projected to increase from 45.4 Mioe in 2005 to
59.2 Mioe in 2030, at an annual average rate of 1.1 percent. These reductions in growth,
relative to the BAU scenario, are mainly achieved through energy efficiency and
conservation measures on the demand side. The differences in the projections between the

two scenarios are shown in Figure 11-51.

3.3. Projected Energy Savings

The difference between primary energy demand in the BAU scenario and the APS at 2030 is
30.6 Mtoe (Figure 11-52). This represents the potential energy savings that could be achieved
if energy efficiency and conservation goals and action plans were implemented. This energy
saving is equivalent to about 34.0 percent of Thailand’s primary energy demand in 2003. Oil
will contribute the most at about 19.3 Mtoe in energy savings, while natural gas, as the
second biggest, will contribute about 13.2 Mtoe.

Figure 11-52. Total Primary Energy Demand in Thailand, BAU and APS
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In final energy consumption. the savings in the APS, relative to the BAU scenario in 2030,
could reach 19.7 Mtoe. A reduction in consumption by the transportation sector of 8.7 Mioe
is projected at 2030, Energy savings by 2030 in other sectors are: indusirial sector — 8.0 Mioe
and other sector around 3.0 Mtoe,
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3.4. CO; Emissions from Energy Consumption

CO; emissions from energy consumption are projected to increase by 3.3 percent per year on
average from 52.1 Mt C in 2005 to 117.8 Mt C in 2030 in the BAU scenario. Thailand plans
to promote the use of primary energy sources which are less carbon intensive, for example,
nuclear and renewable fuels.

In the APS, the average annual growth in CO; emissions from 2003 to 2030 is projected to
be about 2.1 percent, and emissions are projected to rise to 88.1 Mt C in 2030, The reduction in
CO; emissions between the APS and BAU scenario highlights the range of benefits that can
be achieved through energy efficiency improvements and savings via action plans
(Figure 11-33).

Figure 11-53. CO; Emissions from Energy Consumption in Thailand, BAU and APS
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4. Implications and Policy Recommendations

Due to the economic boom during the period before the crisis in 1997, Thailand’s primary
energy intensity on average during 1990-2005 was rather high, although the crisis in 1997
held it back a bit. However, it has shown a significant decrease since the economy recovered
from the 1997 crisis. Furthermore, with Thailand’s effort in energy efficiency programs in a
wide range of areas (including industry, transportation and residential sectors), and the dramatic

soar in world oil prices, the intensity is expected to further improve as time goes by,
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Thailand has a target to save energy in the transportation sector by reducing the consumption
of gasoline and diesel by at least 4-5 percent a vear in the near future. This target now also
applies to the industry and residential sectors. These sectors will focus on decreasing

consumption in electric power and fuel oil mainly.

Improving energy efficiency will also help Thailand (which is an oil importer), to address the
challenges faced by rising world oil prices. Thailand is commitied to reducing the intensity of
energy consumption, especially in oil, and is also looking for more sustainable energy
sources and environmentally friendly fuels. 1t is recognised that the more Thailand saves
energy, the less sensitive it will be to fluctuations in world energy prices and supply. It is
wise and rational to try to be more self sufficient and more sustainable. Furthermore,
Thailand realises that cooperation on energy savings is important and that all countries should

respond.

Although Thailand has a 15-year plan, it is important that practical ways for achieving long-
term action plans and strategic goals are implemented and to drive conservation policies in
the future. Furthermore, policy evaluations should also be undertaken 1o identify potential
areas for improvement, Cooperation among Thai government energy agencies also needs to
be improved. Lastly, enhancements to Thailand’s energy end-use database should be made.

This is useful for improving energy projections and also policy design and evaluation.
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Vietnam

Or. Ngwyen Quoc Khanh
Mr. Newven Minh Bao

1. Background

Vietnam lies in the centre of South East Asia. It has a total land area of about 331,111 square
kilometres and a population of 83.1 million in 2005, Its GDP in 2005 amounted to US$ 44,8
billion in 2000 US$ values. Vietnam's GDP components are 40.3 percent commercial, 40.1
percent industrial and 19,6 percent agricultural, GDP per capita stood at 539 USS per person
in 2005,

Vietnam possesses a rather good amount of indigenous energy resources. It has 3,390 million
tonnes of proven recoverable reserves of coal, 460 million cubic metres of crude oil and 610

billion cubic metres of gas reserves.

Vietnam's total primary energy supply (TPES) was 27.3 Mtoe in 2005, By fuel. oil
represenied the largest share at 45.4 percent, coal was second at 29.8 percent, followed by
natural gas (18 percent) and others represented the remainder. Vietnam is a net energy
exporter of crude oil and coal but is an importer of petroleum products in view of the absence

of an oil refinery in the country.

Coal is mainly used in the industry sector with consumption in 2005 of 4.8 Mtoe, whereas gas

is mainly used for electricity generation.

Vietnam has 11 GW of installed generating capacity and generated about 53.5 TWh of
electricity in 2005, The generation amount by energy type is broken-down as: thermal (coal,
natural gas and oil) at 59.9 percent and hydro (40.1 percent).

2.  Modelling Assumptions

In this outlook, Vietnam’s gross domestic product (GDP) is assumed to grow at an average
annual growth rate of 7.4 percent from 2005 to 2030, Growth is projected to be at 6.9 percent
per year from 2005 to 2010 or 6.5% in 2010, increasing to 7.5 percent per year from 2010-
2025, Population growth, on the other hand, is projected to increase by 0.9 percent per year
from 2005 to 2030,

160



With regards to future electricity supply, the share of electricity from coal fired power plants
is projected to increase whereas the share of others is expected to decrease. Electricity import
is expecied to increase in particular from Laos and China. The use of nuclear energy is
projected to start in 2020 in view of Vietnam’s recent nuclear power development plan.

Vietnam’s energy saving goals are assumed to be between 3 to 5 percent of total energy
consumption, equivalent to 5 MTOE in the period of 2006-2010, and 5 to 8 percent of total
energy consumption, equivalent to 13.1 MTOE in the period of 2010-2015, in accordance
with the country's national target on energy efficiency and conservation. Saving goals for
subsequent period from 20135 to 2030 are assumed in following the tendency in the previous
periods.

The energy savings goals would be attained through the implementation of energy efficiency
programs in the industry sector and in the residential and commercial sector. For the industry
sector, energy savings are expected from improvements in manufacturing technologies and
introduction of energy management systems, In the residential and commercial sector,
efficient end use technologies and energy management systems are projected to induce
significant savings,

Along with energy efficiency measures on the demand side, on the supply side, renewable
energy technologies, particularly small hydro, wind and biomass are expected to come online
intensively from 2010 on in view of the recent master plan on renewable energy development.

Vietnam has considered the use of biofuels to reduce dependency on oil and curb CO, emissions,
but there is still no estimate of the amount of biofuels that would be used in the
country for the time being.

3.  Outlook Results

3.1. Total Final Energy Consumption

Vietnam’s final energy consumption experienced a rapid growth of 11.5 percent per year
from 4.2 Mtoe in 1990 to 21.6 Mtoe in 2005. The industrial sector grew the fastest at 11.8
percent per vear followed by the residential/commercial (other) sector at 11.4 percent per
vear between 1990 and 20103, The transportation sector was the slowest growing consumer at
11.3 percent per vear over the same period. Oil was the most consumed product having a
share of 55.9 percent in total final energy consumption in 1990, slightly decreasing to 53.6
percent in 2005, Coal was the second most consumed product.
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Business-as-Uswal (BAU) Scenarip

With the projected strong economic growth and population increase, final energy
consumption from 2005 to 2030 is projected to increase at an average rate of 6.8 percent per
year. The consumption of the industry sector is projected to grow the fastest with annual
growth of 7.1 percent per year followed by the residential/commercial (other) sector at 7.0
percent per vear over the period 2005-2030. The consumption of the transportation sector is
projected to grow at an average annual rate of 6.0 percent over the period 2005-2030
{Figure 11-54).

By fuel type. natural gas is projected to grow the fastest at 13.7 percent per vear over the
period 2003-30. Electricity is projecied to have the second highest growth rate of 8.4 percent
per yvear over the same period. Consumption of coal and oil are projected to increase at an

average annual rate of 6.3 and 6.1 percent, respectively over the period 2005-2030.

Figure 11-54: Final Energy Consumption in 2005 and 2030, BAU vs. APS
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In the APS, final energy consumption is projected to increase at a slower rate of 6.5 percent
per yvear from 21.6 Mtoe in 2005 o 104.0 Muoe in 2030 due to energy efficiency and
conservation programs. The decrease in the consumption growth rate is expected to occur
particularly in the industrial sector and the residential/commercial (other) sector due to
improvement in end-use technologies and the introduction of energy management systems.
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3.2. Primary Energy Demand

Primary energy demand in Vietnam grew at a slower rate than final energy consumption at
11.4 percent per vear from 5.4 Mtoe in 1990 to 27.3 Mtoe in 2005, Among the major eneray
sources, the fastest growing fuels were natural gas, oil and coal. Natural gas consumption
grew af an average annual rate of 63.8 percent while coal and oil grew at 9.0 percent and 10.6
percent, respectively over the period 1990-2005. Hydro energy had a respectable growth rate
of 9.7 percent per yvear during the period but its share in total primary energy demand

remained small at 6.8 percent in 2005.

3.2.1. Business-as-Usunal (BAU) Scenario

In the BAU scenario, Vietnam’s primary energy demand is projected to increase at an annual
rate of 7.1 percent per year over the period 2005-2030 reaching around 150.2 Mtoe in 2030.
Coal is expected to grow the fastest at an annual average rate of 8.5 percent followed by oil
and natural gas at 6.1 percent and 5.4 percent, respectively over the period 2005-2030. The
share of coal is projected to increase from 29.8 percent to 4 1.6 percent over the period 2005-
2030 whereas the shares of oil and natural gas are projected to decrease from 45.4 percent to
36.0 percent and from 8.0 percent to 12.1 percent, respectively over the period 2005-2030
(Figure 11-55).

Figure 11-55: Primary Energy Demand in 2005 and 2030, BAU vs. APS
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3.2.2, Alternative Policy Scenario

In the APS, primary energy demand is projected 1o increase at a slower rate of 6.7 percent per
year over the period 2005-2030 reaching around 138.8 Mtoe in 2030. Coal, oil and natural
gas are projected to grow at an average annual rate of 7.8 percent, 6.0 percent and 4.9 percent,
respectively over the period 2005-30. These decreases in consumption rates, relative to the
BAU scenario, are mainly due to energy efficiency and conservation measures on the demand

side,

3.3. Projected Energy Saving

The energy savings that could be derived from the EEC goals and action plans of Vietnam is
expected to reach about 11.4 Mtoe, which is equivalent to 7.6 percent of Vietnam’s
consumption in 2030 (Figure 11-36).

In terms of savings in final energy consumption, there is an estimated saving of 4.1 Mtoe in
the industry sector, 17.4 Mtoe in the residential/commercial (other) sector and 18.8 Mtoe in

the transportation sector at 2030 in the APS, relative to the BAU scenario.

Figure 11-56: Evolution of Primary Energy Demand, BAU and APS
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3.4. CO; Emissions from Energy Consumption

CO. emission from energy consumption is projected to increase by 7.1 percent per yvear from
22.9 Mt-C in 2005 to 126.1 Mt-C in 2030 in the BAU scenario. In the APS, the annual
increase in CO; emissions from 2005 to 2030 is projected 1o be 6.6 percent. See Figure 11-37,
The reduction in the growth rate of CO; between the APS and the BAU scenario indicates
that the energy saving poals and action plans of Vietnam is very effective in reducing CO,

emissions.

Figure 11-57. Evolution of CO; Emissions in Vietnam
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4. Implications and Policy Recommendations

Vietnam's primary energy intensity is amongst the highest in the world. This is due to a low
energy technology base on both the supply side and demand side. Therefore, it is important
that Vietnam implements energy conservation measures to reduce its energy consumption

and thus delay the time when Vietnam is expected to become a net energy importer.

The energy savings that could be derived from the EEC goals of Vietnam are 11.4 Mtoe,
equivalent to 7.6 percent of Vietnam’s consumption in 2030. It is expected that these goals
would be attained through the implementation of energy efficiency programs in the industry
sector and in the residential/commercial (other) sector. For the industry sector, energy savings
are expected from improvements in manufacturing technologies and the introduction of
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energy management systems. In the residential and commercial sector, efficient end use

technologies and energy management systems are projected to induce significant savings.

To be able to implement these energy efficiency programs effectively and thus attain the EEC
goals, the following are recommended in addition to those already mentioned in the action

plan:

- Gradual removal of subsidized energy prices: low energy prices, especially 1o
energy intensive industries (cement, fertilizer, pulp and paper) do not encourage
energy efficiency. As long as energy cost remains modest in the production cost,
hardly any actions would be taken to save energy. To give an example, the weighted
average retail electricity tariff in Vietnam in 2006 was only §70 Dong/kWh (5.5 US
cent’kWh), which is about 2 US cent lower than that of the long run marginal cost
(LRMC). The roadmap for energy price increase has already been formulated but so
far actual increase did not keep pace with the required increased level. For example,
electricity price increase at the beginning of 2010 just compensates the inflation rate
in 20049,

- Tax and duty removal: while energy prices are subsidized, relatively high taxes &
duties are applied for EEC equipment and appliances making implementation of EEC
programs more difficult. It is thus recommended that these duties and taxes for EEC
equipment and appliances be adjusted or in some cases removed to give floor for

commercially viable and market driven EEC programs.

- More aggressive awareness raising campaigns: Along with policy measures,
awareness raising campaigns should be initiated. It is important that energy
consumers understand well the benefits of energy savings to society and themselves.
Once they understand this, they would be happy to apply simple no-cost and low cost

MEASUres.

- Support for large consumers to implement EEC measures: For large consumers,
supporis in the implementation of EEC measures might be needed. These include
training, financial assistance, etc. These consumers are requested to report energy
consumption on an annual basis to Office of EEC for control and for formulation of

EEC programs.
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Promotion of ESCO: li is infeasible that the energy consumers would carry out all
EEC measures by themselves. There should be professional Energy Service Company
(ESCO) in place to provide EEC services to them. These companies will provide
energy auditing services, consultancy services on the financial aspects of EEC
projects, implement EEC projects for industrial and commercial customers and in
some cases as an investor. In this regard, ESCO act as implementers of EEC policies
and to some extent decides the success of an EEC action plan, and thus should be

encouraged,

Collection of end-use energy consumption data: Parallel to above measures,
collection of end-use energy consumption data should be organized. It is clear that
absence of detailed end-use energy consumption data can severely limit the
availability of effective energy saving programs. For example, the potential of energy
saving in the transport sector, one of the large energy consumers is not vet well
evaluated in the present action plan due to lack of detailed consumption data.
Therefore. it is proposed that a comprehensive end-use energy consumption data
collection campaign be carried out. To be able to do this on a regular basis, a data
acquisition system should be created. In addition, the present function of the data
acquisition system of the general statistics of Vietnam which is collecting socio-

economic data could be expanded.

Restructuring of the economy: Restructuring of the economy might be considered as
it might help realize the EEC goals. The idea is energy intensive sectors that
contribute less to the GDP might be reorganized and tertiary industry might be

encouraged.

Promotion of Renewable energies. Along with measures on the demand side,
attention should be paid to supply side. The technologies of existing power plants
especially coal fired power plants in Vietnam are quite backward which should be
improved and upgraded. Along with that, more attention should be focused on
renewable energy as Vietnam possesses good potential for renewable energy. For
example, wind energy by 2030 is set at 600 MW while the potential is estimated at
9000 MW.
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Energy indicators to monitor implementation of action plan: It is important that
energy saving goal be clearly and transparently defined. For example, the overall
energy saving should be defined in terms of a reduction in energy intensity. Likewise,
transparent energy indicators should be established to monitor and evaluate the

performance of EEC programs for the formulation of follow-up activities,

Cooperation with countries with success in EEC: Being a late adopter in some
energy efficiency technologies and measures, Vietnam should increase efforts to
intraduce improved technologies and efficient energy management models. In this
regard, it is recommended that Vietnam leam from the experiences of other countries
such as Japan and Thailand. The cooperation might be in the formulation and

implementation of a master plan on EEC or a concrete EEC project.
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