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energy use grows with economic development

energy demand and GDP per c apita (1980-2004)
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growing energy demand Is projected

Global Energy Demand Growth by Sector (1971-2030)
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Notes: 1. Power includes heat generated at power plants Source: IEA WEO 2004
2. Other sectors includes residential, agricultural and service



'04 -’30 Annual
Growth Rate (%)

H Other 6.5

Renew ables
b Biomass & 1.3
w aste
O Hydro 2.0
B Nuclear 0.7
b Gas 2.0
O Oil 1.3
O Coal 1.8
1980 2004 2010 2015 2030 Total 1.6

Note: ‘Other renewables’ include
geothermal, solar, wind, tide and
wave energy for electricity generation

Source: |IEA World Energy Outlook 2006 (Reference Case)



substantial global fossil resources
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oll supply and cost curve

Availability of oil resources as a function of economic price
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@ 3 Largets Energy M arkets
(N.America + Europe + Asia Pacific)
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NOCs have majority of oil and gas reserves;

OPEC < 40% of daily production

Percentage of Reserves in Key NOC/IOC Hands

O
70 -

60 A
50
a0
30 -
20 -

10 4

0
OPEC 11 "Big Five” "Big Five "Big Five European us
OPEC NOCs Non-OPEC  SuperMajors" Integrateds  Integrateds
NOCs
Source: Morgan Stanley Presentation



greenhouse gas emissions in 2000 by source

ENERGY

EMISSIONS Industry (14%)
Other energy
Power
(24%) related (5%)
Waste (3%)

Transport Agriculture
(14%) (14%)

Buidings EMISSIONS

’ Land use
(18%)

Total emissions in 2000: 42 GtCO2e.

Energy emissions are mostly CO, (some non-CO; in industry and other energy related).
Non-energy emissions are CO, (land use) and non-CO, (agriculture and waste).

Source: Stern Review, from data drawn from World Resources Institute Climate Analysis Indicators Tool (CAIT) on-line database version 3.0



CO, accumulates in the atmosphere

Emissions Concentration
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Fossil fuel emissions (GtC/y)

Stabilizing concentrations requires drastic

reductions In emissions
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CO, emissions

CO, emissions per capita (tCQ)
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Implications of emissions heterogeneities

21st Century emissions from the Developing World (DW) will be more important than those from
the Industrialized World (IW)

— DW emissions growing at 2.8% vs IW growing at 1.2%

— DW will surpass IW during 2015 - 2025
o DW
emissions ¢

Sobering facts > time

- As DW ~ IW, each 10% reduction in IW emissions is compensated by < 4 years of DW
growth

— If China’s (or India’s) per capita emissions were those of Japan, global emissions
would be 40% higher

Reducing emissions is an enormous, complex challenge



US energy supply since 1850
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two key energy considerations

— security & climate

transport sector
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