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Episode 1: reserves and recourses

Global shale gas resources PAH
242 ROGNER 411 Gtoe = 456 tcm = 16,111 tcf
H-H. Rogner:
Table 6 Estimates of unconventional natural g}%l place by type, in Gtoe «The data in the
Coalbed  Gas from frac- Methane Total non- _fO”OWing tables
methane tured shales hydrates Remaining conventional .
Region (31.32.34)® (35.36.22.19)® (33.32 (12.37.38.39)®  in-sitt*  occurrences are speculative
NAM 77 08 6.089 20 6.319 and should be
LAM 1 54 4.567 8 4.662 d h
WEU 4 13 761 7 704 read as sucn,
EEU 3 ! 0 ! / particularly the
FSU 101 16 4,186 42 4.367 .
MEA 0 65 190 235 302 reglonal
AFR 1 7 381 4 413 . . .
CPA 31 90 381 3 514 distribution
PAO 12 5 1.522 1 1.612 estimates WhiCh
PAS 0 190 4 217 - £
SAS 1 M 5 381 2 389 In many cases are
World 232 (a1 ) 189 18.647 117 19,595 highly
a : S A . : : . .
Gas remaining in-sifuaffereommercial production of conventional natural gas has ceased speculative.»

(own estimates).
®Data adapted or modified from these references.

H-H. Rogner, "An Assessment of World Hydrocarbon Resources”, Annu. Rev. Energy
Environ. 1997. 22:217-62, p. 242:



Episode 1: reserves and recourses

Shale gas resources distribution in Russia
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Episode 1: reserves and recourses

Proved gas reserves and TRR for shale gas in
USA, Europe and Russia

Proved TRR shale gas | Times

reserves

8,79 13,56 1,54
1,7 17 10
44,6 48,8 1,1

The difference between proved reserves and TRR shale gas in US is 1.5 times and 10
times for Europe. Evaluation for shale gas in Europe is very generous but far less

responsible, without taking into consideration specific geologic conditions of shale
gas layers.



Episode 2: economics
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Episode 2: economics @
PAH

Realized price hedging gain/loss for main shale gas
producers compared to Henry Hub spot price

2000 - - 450
* N
- 400
£ 1500 - / \
"g - 350 €
@ 1000 - / S
o - 300 ©
E >
o 200 - 950 £
£ =
(=] -
2 . - 200 &
X 0 i | T T T ; T T T 7))
Q07 3Q07 : \QQ 30109 /Q% _saio . 5
\ ~
500 - ~ . s
100 T
- (Chesapeake Devon
-1000 1 =—XTO = Anadarko 50
—Fncana = H. Hub
-1500 - -0

Nearly 70% of the shale gas sector production is hedged by US companies.



Episode 2: economics

Chesapeake quarterly realized hedging
gain/loss 2006-2012
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From 2006 Chesapeake earned 8.7 billion dollars on such operations, nearly 50
USD per 1000 cm. Another financial instrument is Volumetric Production
Payment (VPP) in the last 5 years it has given Chesapeake 6.4 billion dollars of
extra income.



Episode 3: export

Future LNG delivery prices from Sabine Pass
terminal to different regions, USS per 1000 cm
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Episode 4: forecasts

Indigenous production in Europe
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Conclusions for shale gas part in terms
of European-Russian gas relationships

Evaluation for shale gas in Europe is very generous but far less
responsible, without taking into consideration specific geologic conditions
of shale gas layers.

The economic of shale gas production in US is very specific. Wellhead
prices for shale gas are quite expensive, and a positive side is cheap
logistics and the production of gas, Liquids and oil simultaneously.
European shale gas production conditions are much differ than in the USA
and its production economy will also be different.

Potential and not very significant export of LNG from North America is
likely to be directed to Latin America and Asia. We do not expect a lot of
supplies to Europe till 2020.

Small European shale gas volume in medium-term can not fully
compensate a sharp gas production decrease in EU and can not affect the
market situation and import flows into the region.

Shale gas in middle term isn't a real challenge for the Russian gas itself, it
is more likely to be a challenge for Gazprom which should take into
account this aspect in world gas markets development.



Main directions of the European gas market
transformation do not favor Russian export

(

« Growing supplies of LNG )

( * Lower than contracted
volumes

* Recovers very slowly

* In the power sector gas is
strongly competing with
coal

Demand /

« Diversification of pipeline
supply sources

- Regulation
« Spot volumes are _ h
increasing very fast » Third package and
(30-40% p.a.) Unbundling
» Majority of the European * Gas Target Model
stakeholders support requires all gas to be
transition to the spot supplied at the virtual
S pricing hubs )




European supply outlook till 2020, %

2011 18 17,4 6,8
1,
2015 17,8 19,4 7,1
1,6
2020 17,7 22,9 7,3

® Indigenous production m Russia [/ Norway [ LNG m Algeria m Libya m Azeri

Source: ENTSOG “Ten-Year Network Development Plan 2011-2020”

Only two sectors — LNG and Russian export show the same growth up to
2020



