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Income growth and change in life style
= Urbanisation

s Pursuit for comfort and convenience

= Growing number of electric appliances (Residential), escalating number of
passenger vehicle (Transport), and surge in PC use (Commercial)

Industrialisation of the developing economies

= China’s robust growth for iron and steel, petrochemical, cement
industries and its repercussion to the global economy.

= Asian economiesto develop automobile industries.
= China, Indonesia, Japan, Korea, Malaysia, and Thailand

Rising energy security concern

Water availability and power demands

Integration of regional energy marketsinto global market
Technology development



Drlvers for he APEC Energy Demand

Growth of Oil Demand (2000-2004)

APEC economies = Income Growth
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= Urbanisation

o = By 2030, share of urban
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= Industrialisation

= Industry value added will grow by
4.8 percent per year, while GDP
will grow by 4.1 percent per year.
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Tncome Growth and Fast Pace of Motorisation
1980-2030
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(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.



APEC Economies
Urbanisation Urban and Rural Residential Electricity

Demand Per Person

Urban Population Share of Urban
(Millions) Population 6000
2003 2030 2003 2030 _ Jrban
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APEC 1,360 2,063 52% 68%

(Source) United Nations (2003), “Urban and Rural Areas” (Source) APERC Internal Database



Increasing Share of Services Sector across the Region

North America Latin America Northeast Asia Southeast Asia Oceania China Russia

100%

90% — — = — - | | —{ — .

80% — — - L — B -

48.8 53.5 O Service

70% — — . - Iy B - Iy —

£64 b1 8.5  p8.1 70 1 g
60% |—'®3——y9.7— [ L . L[] - L | |mindustry

50% — — L - - .

B Agricult

ure
40% — — - - -

30% [— — -

20%

10%

0%
2002 2030 2002 2030 2002 2030 2002 2030 2002 2030 2002 2030 2002 2030

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subiect to chanoe.



C Sect
2002-2030

Commercial sectorto grow at the fastest pace followed closely by industry
and transportation sectors.

Absolute Level (Unit:Mtoe) Annual Growth Rate
2002 2010 2020 2030/2002-2010 2010-2020 2020-2030 2002-2030
Industry 1407.1 1841.8 2288.6 2768.6 3.4% 2.2% 1.9% 2.4%
Transport 1090.0 1334.6 1675.3 2074.2 2.6% 2.3% 2.2% 2.3%
Commercial 383.4 471.9 609.0 777.5 2.6% 2.6% 2.5% 2.6%
Residential 871.8 960.8 1071.9 1199.7 1.2% 1.1% 1.1% 1.1%

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”,
Forthcoming

(Note 1) The outlook shown here includes tentative result subject to change.

(Note 2) Residential demand includes demand for electricity, gas, oil products, heat and biomass.
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AP _C::P\riméiry En'*er 'y Demand Outlook (2002

Coal to grow at the fastest pace, followed by natural gas.

e

12000
H Oil H Coal
B Natural Gas O
1] O
10000 | Nuclear

8000 r

6000 [

Mtoe

4000

2000

0
2002 2005 2010 2015 2020 2025 2030

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.
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Rising oil importdependency in North America, Southeast Asia, Oceania, and China

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.

2002 2010 2020 2030
North America 55% 50% 54% 60%
Latin America -73% -35% -27% -16%
Northeast Asia 101% 100% 100% 100%
Southeast Asia 21% 37% 56% 68%
Oceania 25% 42% 55% 62%
China 22% 39% 53% 68%
Russia -167% -156% -139% -141%
APEC 36% 38% 44% 52%
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(Source) Circum-Pacific Council (2005)




EIectr|C|ty Generatlon in APEC (2002 2030 GWh)

Coal to remain the dominant share in generatlon
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(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.



Electricity Generation by Types

NRE will grow at the fastest pace, while its shareremains small.

Biomass

Coal Steam
Oil-Based

Nuclear

Natural Gas

Hydro

Geothermal

Wind, Solar & Others
Total

TWh Share AGR

2002 2030 2002 2030 2002-2030
4,029 8,078 43.8% 53.1% 2.5%
556 398 6.0% 1.4% -1.2%
1,466 1,988 16.0% 11.6% 1.1%
1,665 3,149 18.1% 19.2% 2.3%
1,326 1,903 14.4% 11.3% 1.3%

9,191

16,000

100.0%

100.0%

2.0%

(Note) The outlook shown here includes tentative result subject to change.

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming
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Region and by Energy Type (2002-2030, GW)
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(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.




TotaI Energy Investment Reqwrements
2003 — 2030, by Sector

Between 5.3 trillion USD to 6.7 trillion USD

Investment by sector, cumulative 2003-2030
High case

Coal production &
transportation,
2.1%

Oil & Gas
production &
processing , 18.0%

Oil & Gas
international trade
, 9.1%

Electricity

generation &
transmission, Oil & Gas domestic

59.7% pipelines, 11.1%

(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.
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= C = (C/E)*(E/GDP)*GDP = Energy Intensity

Carbon  Energy = Big gap among economies

intensity Intensity = Industry structure
= Energy efficiency improvement
« Government’s Interest = Technology
= “constraining carbon = Weather

intensity while minimizing = Life Style
adverse affects on GDP = Carbon Intensity
growth” = Relatively small gap among
economies
= Continued reliance on fossil fuels

= QOil for transportation
= Coal for power generation
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(Source) Asia Pacific Energy Research Centre (2006), “APEC Energy Demand and Supply Outlook”, Forthcoming

(Note) The outlook shown here includes tentative result subject to change.




Leveraged Costs of EIectr|C|ty Generation (Japan)

» without externalities, coal is the cheapest option and NRE (except
solar) are com Detltlve to natural aas.

Wind _ I ¥ Investment cost
Hydro _ I : Fixed 0&M cost
=N | '
Geothermal -
m Externality cost
warsco [0 I s s s
i i Centre (2005), ‘Renewable Electricity in
E i the APEC Region”

Electricity cost, ¢/kWh 5 25

W Fuel cost




NRE Share Externallty Case and BAU Case

Individual sensitivities of APEC member economies to the application of externality

APEC average

viet Nam With the application of externality to
o = the cost of generation, almost half
vieico | , of the APEC member economieswould
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Implications

= Limited potential for fuel switching
= Increasing use of coal and damaging impact on local and global
environment
= Need for NRE to offset likely environmental impact
from BAU
= Potential to increase NRE in electricity generation
= Time to reflect environmental cost on price

= Call for realistic commitments for the expansion of
NRE from the International initiatives
s APEC bio fuel task force
= UNFCCC
= Asia-Pacific Partnership on Clean Development and Climate



= [ransportation energy: demand trend and new
supply options
= Urbanization

= Biofuel, NGV, Hybrid vehicles, and etc
= APEC Energy Security in the 215t century:
constraints and options
= Resource constraints: conventional and NRE
= Input constraints: water, land(siting), public acceptance
= Human resources
= International Energy Initiatives: fact and myth

s G8,APEC, UNFCCC, ASEAN, UNDP, OECD, AP6 and etc
= Origin, operation, impact and future



