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Global Energy Demand




Energy prices in recent years
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World Energy Outlook

y EIA(2011), IEA(2010), and Exxon Mobil(2011)

;oCommond styli zed facts

BRobust demand growth in the world and especially
In China and the developing

BRenaissance for non - conventional oil and gas
BRenewables will share a significant portion of TPES




Urban and Rural Population in Asia and the World

World Population
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Ownership Rate of Appliances in Asia: History and

Outlook
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Chinese Energy Consumption

Rapid economic

1800 growth and 18.0%
energy supply
shortage
1600 16.0%
Financial crisis 14.0%
1400 and over - energy
§ supply
s 12.0%
£ —
= Coastal = ananandiai 10.0%
S 1000 Development
= Policy
e Cultural 8.0%
73 Revolution Financial crisis
5 80C Deng Xiaopi ng®als r adgual and over - energy
g Market Opening Policy from supply 6.0%
=2 1980 ' \./
2 60C
[Im| 4.0%
s
o
ey 2.0%
20C 0.0%
|
-2.0%

Annual Growth Rate of Total Energy Consumption



Total Energy Consumption and Manufacturing Value Added (1971-
2005)
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Key Statistics of Interest(2010)

E Per Capita Energy consumption (2008)

AUni ted States: 7. 5 Mtoe (

AChina: 1.45 Mtoe/ Person (9
E Total Primary Energy Consumption

A United States: 2285.7 Mtoe

A China: 2432.2 Mtoe
E Carbon Dioxide Emission

A United States: 6144 Million tonnes

A China: 8332.5 Million tonnes




Electricity

A Consumption A Outlook
I Chi nadrgity consumption in 2005 i Total installed capacity is projected to
was 2,494 TWh. In 2010 it went up to reach around 2000 GW in 2030
4260 TWh . Coal: 391GW -> 1,200 GW in 2030
i More than two-fold increase between Hydro: 117GW -> 400 GW in 2030
1995 and 2005, 70% increase between . Nuclear: 7GW -> 100 GW in 2030
2005 and 2010 . Natural Gas: 120 GW in 2030

) Renewable 100G W in 2030
I Sectoral demand share

Industry (74%), Residential (11%) and Others A Chal |enges
(15%)
I Near-term

A Supply . Tight market situation in particular during the
. summer peak

i Total installed capacity in 2005 was 517 Impacts on environment due to coal use

GW. It reached above 900GW in 2010

I Long-term
I 101 GW of capacity was added in 2006. . How to mobilise financial source to meet the
i More than 70 percent of total growing demand
generation relies on coal-fired . Siting for constructing power generation plants

generation.



Renewables in the 21 st
century




Historical development of global primary energy supply from
renewable
energy from 1971 to 2008
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Bright or bleak future?

»  IEA forecast (2010)

B 0 | time New Policies Scenario, renewables - based generation triples between 2008 and
2035 and the share of renewables in global electricity generation increases from 19%
in 2008 to almost one - third (catchingup withcoal ) . 6

}  EIAforecast (2011)

B 0 Re n e wenerdy és the world's fastest growing form of energy, and the renewable
share of total energy use increases from 10 percent in 2008 to 14 percent in 2035 in
the Reference case . 6

y  BP forecast (2011)

B 0 Bet w2Hmo 2030 the contribution to energy growth of renewables (solar, wind,
geothermal and biofuels) is seen to increase from 5% to 18 %. O

;  ExxonMobile (2011)

B The share of renwables excluding hydro and biomass is projected from 1% in 2005 to
3 percent in 2030. All types of renewables from 12% in 2005 to 14% in 2030

; IPCC SRREN (2011)

B A Mo than half of the scenarios show a contribution from RE in excess of a 17%8pdmeary

energy supply in 2030 rising to more than 27% in 2050. The scenarios with the Rr&sireseach
approximately 43% in 2030 and 77% in 2050




Drivers for the recent expansion

1 High energy prices since the early 2003

1 Government initiatives to support
Osustainabl e devel opment
programs

1 Green race among major countries

;1 Large scale manufacturing base with steady
decline of production cost




Major Renewable Manufacturers
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Hurdles against the
expansion of NRE




Major Hurdles

1 Still sizable cost gap vis- a- viz conventional
fuels : OEconomics®o

} Economic downturn and budget deficit

BGovernment subsidy programs such as FIT and RPS
might be jeopardized

1 Slow progress of the climate change
negotiation
} Emergence of shale gas




Issues
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US Interest rates over the las
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