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Business as Usual

Gas too dangerous to rely on

Energy independence a national requirement
Big drive towards renewables

Nuclear Renaissance

Russia has prominent role in global market

Gas price linked to oil



What if?

No significant major exporters

Gas price not linked to oil

Significantly lower gas price

Switch from coal to gas generation

Gas acts as bridge to low carbon technology

Wealth shift away from gas exporters



Tale of Two Continents

® America already at the What If?

® FEurope still tied to Business as Usual.



Natural gas spot prices (Henry Hub)
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Henry Hub Natural Gas Spot Price
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Fig 18: Published estimates of US recoverable shale gas resource
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Estimate of US Recoverable Shall Gas Resource



2009 Natural Gas Market"" Technically
(trillion cubic feet, dry basis) Recoverable
Proved Natural Shale Gas
Gas Reserves™ Resources
Consump- Imports (trillion cubic (trillion cubic
Production tion (Exports) feet) feet)
Europe
France 0.03 1.73 98% 0.2 180
Germany 0.51 3.27 84% 6.2 8
Netherlands 2.79 1.72 (62%) 490 17
Norway 3.65 0.16 (2,156%) 72.0 83
UK. 2.09 3.1 33% 9.0 20
Denmark 0.30 0.16 (91%) 2.1 23
Sweden - 0.04 100% 41
Poland 0.21 0.58 64% 5.8 187
Turkey 0.03 1.24 98% 0.2 15
Ukraine 072 1.56 54% 39.0 42
Lithuania - 0.10 100% 4
Others® 0.48 0.95 50% 271 19

Estimate of European Recoverable Shall Gas Reserves



Table 1. Estimated shale gas technically recoverable resources for select basins in 32 countries,
compared to existing reported reserves, production and consumption during 2009

2009 Natural Gas Market”’ Technically
(trillion cubic feet, dry basis) Recoverable
Proved Natural Shale Gas
Gas Reserves'” Resources
Consump- Imports (trillion cubic (trillion cubic
Production tion (Exports) feet) feet)
Europe
France 0.03 1.73 98% 0.2 180
Germany 0.51 3.27 84% 6.2 8
Netherlands 2.79 1.72 (62%) 49.0 17
Norway 3.65 0.16 | (2,156%) 72.0 83
UK 2.09 3.1 33% 9.0 20
Denmark 0.30 0.16 (91%) 2.1 23
Sweden - 0.04 100% 41
Poland 0.21 0.58 64% 5.8 187
Turkey 0.03 1.24 98% 0.2 15
Ukraine 0.72 1.56 54% 39.0 42
Lithuania - 0.10 100% 4
Others® 0.48 0.95 50% 2.71 19
North America
United States” 20.6 228 10% 2725 862
Canada 5.63 3.01 (87%) 62.0 388
Mexico 1.77 2.15 18% 12.0 681
Asia
China 2.93 3.08 5% 107.0 1,275
India 1.43 1.87 24% 37.9 63
Pakistan 1.36 1.36 - 29.7 51
Australia 1.67 1.09 (52%) 110.0 396
Africa
South Africa 0.07 0.19 63% - 485
Libya 0.56 0.21 (165%) 547 290
Tunisia 0.13 0.17 26% 23 18
Algeria 2.88 1.02 (183%) 159.0 231
Morocco 0.00 0.02 90% 0.1 1
Western Sahara - - - 15
Mauritania - - 1.0 0
South America
Venezuela 0.65 0.71 9% 178.9 11
Colombia 0.37 0.31 (21%) 4.0 19
Argentina 1.46 1.52 4% 13.4 774
Brazil 0.36 0.66 45% 12.9 226
Chile 0.05 0.10 52% 35 64
Uruguay - 0.00 100% 21
Paraguay - - 62
Bolivia 0.45 0.10 (346%) 26.5 48
Total of above areas 53.1 55.0 (3%) 1,274 6,622
Total world 106.5 106.7 0% 6,609
Sources:

,Dry production and consumption: EIA, International Energy Statistics, as of March 8, 2011.
“ Proved gas reserves: Oil and Gas Journal, Dec., 6, 2010, P. 46-49.

“Romania, Hungary, Bulgaria.

#U.S. data are from various EIA sources. The proved natural gas reserves number in this table is from the U.S.
Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 2009 report, whereas the 245 trillion cubic feet estimate

used in the Annual Energy Outlook 2011 report and cited on the previous page is from the previous year estimate.

U.S. Energy Information Administration | World Shale Gas Resources: An Initial Assessment

Estimate of World Recoverable Shall Gas Reserves
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Kimmeridge Clay outcrop
Oxford Clay outcrop
- Lias outcrop
Namurian (Millstone Grit) outcrop

- Cambrian including Tremadoc outcrop

& Conventional wells which flowed gas

. Conventional well drilled
Jurassic Lias Subcrop

Namurian Subcrop

Map of UK Potential Shall Gas Resource



World Unconventional Gas Resource



Legend

B Assessed basins with resource estimate

| ] Assessed basins without resource estimate
|| Countries within scope of report

|| Countries outside scope of report

World Shale Gas Resource Mapped



Shale Gas Resources Have the Potential to Dramatically Alter Both the
Quantity and Location of Global Natural Gas Supply

Proven Conventional Natural Gas Reserves and Estimates of Technically Recoverable Shale Gas

Supply for Selected Countries

Country and % of global proven reserves
plus Recoverable Shale Gas Resources (1)

(Not in Study): Russia - 14%
China - 12%

United States - 9%

(Not in Study): Iran - 8%
(Not in Study): Qatar - 7%
Argentina - 7%

Mexico - 6%

Australia - 4%

South Africa - 4%
Canada - 3%

Algeria - 3%

Libya - 2%

{Not in Study): Saudi Arabia - 2%
Brazil - 2%

(Not in Study): UAE - 2%
Poland*

Venezuela*

(Not in Study): Nigeria*
France*

Norway*

(Not in Study): Irag*
India*

Ukraine*

Pakistan*

Bolivia*

Chile*

Netherlands*

Paraguay*

Technically Recoverable Shale Gas Resources
400 800 1,200 1,600

Trillions of Cubic Feet of Conventional Proven Reserves and

2,000

M Conventional Proven Reserves M Technically Recoverable Shale Gas Resources

* Indicates 1% or less of global proven natural gas reserves plus technically recoverable shale gas resources.

UAE: United Arab Emirates

(1) Percentage represents new share of global gas supply represented by country's combined Conventienal and Shale Gas Resources

Sources: United States Energy Information Administration, Oil and Gas Joumal, Dec., 6, 2010, P. 45-49.
Note: Russia, Iran, Qatar, Iraq, Saudia Arabia, the UAE and Nigeria were not included in the analysis of technically recoverable

shale gas resources

Total Potential Gas Resource



Current Pricing Mechanisms



Generation Costs Comparisons



Fig 2?:' Estimated CO, benefits from US and China switching from coal to gas generation
C0, emissions from  Gain as % of own CO;

energy consumption  emissions from energy Gain as % world
MCO, ~ Switchinggain =~~~ (2008) ~  consumption €O, emissions
China 1,483 6,534 23% 4%
us 1,075 5,833 18% 3%
US and China 2,558 12,367 21% 6%
World | S AR

Source: Redburn Partners, EIA

CO2 Consequences of Switch from Coal to Gas
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Game Changed in the US




