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World primary commercial energy consumption
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Energy intensity trends per region

g 2501 —— Middle East
—
é - Africa
9} 200 - —— |atin America
x — Japan
= e \Nor|d
— 150 -
- European Union
_ - |United States
100 N et ~ Eastern Europe/Eurasia
i, S—
—— e e China
50
0

1980 1985 1990 1995 2000 2005 2010

Source: IEA, WEO 2012



Which energy mix in 20507?

2050 Energy mix in Mtoe and related CO, emissions a
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World reserves (Gtoe) - 2014

(1) Quantities which can be recovered for less than 130 $/kg
(2) Quantities which can be recovered for less than 260 $/kg
(3) Present technology (Pressurized Water Reactor)

(4) R/P: Proven Reserves/Production ratio
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Oil resources (Gtog)

New discoveries

Conventional
Resources
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Unconventional gas basics: what it is, how and why it grew

* Natural gas (methane) produced using “new” techniques that enable
production from sources previously considered un-commercial

— Horizontal wells, hydraulic fracturing at multiple intervals and
acidizing
* This includes today:
— Tight gas: gas contained in low permeability rock
— Coal bed methane (CBM): gas contained and trapped in coal beds
— Shale gas: gas in low-permeability “shale”, typically source rock
* Conditions in the US that made it possible:
— Techniques available, good economics, entrepreneurs



US Oil & Gas production today and tomorrow

U.S. petroleum and other liquid fuels supply
by source, 1970-2040 (million barrels per day)
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Caracteristics of the Bitumen in ) I | Proved Reserves
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IHeavy Oil
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Energy today, energy tomorrow
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Worldwide energy flows: 2013
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Worldwide crude flows: 2011
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Worldwide gas flows: 2011
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Crude price variation
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Dated Brent price (monthly) — 1996-2015
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2014 oil price drop

-35% between mid-June
and December
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Natural gas price evolution
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Coal price evolution
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0il and gas in the Arctic - ctic

Area north of the Arctic Circle has an estimated 90 billion barrels
of undiscovered oil. . . .

o FINLAND * First public estimate of the
Prokability ek etroleum resources north of
of finding oil, gas & P um resources nc

the Arctic Circle: 90 billion
barrels of oil and 1,670
trillion cubic feet of natural
gas. (U.S. Geological Survey)

RUSSIA
: e Arctic Seabed contains up to
500 kom . .
s 25% of the world's oil and
500 miles |
4 natural gas reserves.
* Alaska’s offshore waters hold
: 26.6 billion barrels of oil that
e A - 1
s r hnically recoverabl
% Arclic accounts are technically recoverable,
for 13% of and that nearly 90 percent of
undiscoverad oil, 30%: cp s s .
Sey of undiscovered natural itis in the Arctic.
gwgmg_ﬂ:;srﬁ e "o e gas, 20% of undiscovered
Graphic: Julta Schaibe, ol Foll natural gas liquids
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Energy balance in North America
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Main areas for shale gas production in
the US
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Energy supply in the USA
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Energy balance in South America
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Energy supply to Europe
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Oil and gas flows between EU and Russia
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Energy balance in the CIS
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Oil and gas pipelines in the CIS
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Destinations of energy exports from
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Energy balance in Asia
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Origin of Asian oil imports
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Territorial claims by the People’s Republic of China
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Geopolitics of Energy
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Middle East exports — by country
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