THE PRICE MECHANISM WORKS -1

A To see how high prices for an energy commodity change our
expectations for the future one has only to compare the 2007 and
2009 IEA Reference scenarios in the World Energy Outlook:

1 WEO 2007: oil consumption in the period 2005-2030 in North
America would increase 0.7% per year and in Europe 0.1% per
year to 2015 and then flat.

I WEO 2009: Oil consumption in North America in the period
2007-2030 would decrease 0.5% per year and in Europe 0.4% per
year.

A High North American natural gas prices from the late 1990s to 2009
drove the drilling boom and technical experimentation which
resulted in the shale gas breakthrough from a combination of
horizontal drilling and hydraulic fracturing.



THE PRICE MECHANISM WORKS - 2

A It also works in reverse. Low coal prices in the United States
discouraged the development and adoption of more fuel efficient
super critical and ultra super critical combustion technology. As a
consequence today's U.S. fleet of coal-fired power plants at 36%
efficiency is one of the least efficient in the world and far behind
Europeds where coal has al ways been

A The efficiency of the price mechanism is, however, lost in many
developing nations where subsidization of consumption is
widespread; including many major oil exporters where the rapid
growth of domestic demand encouraged by low pricing for petroleum
products is sustaining rates of consumption growth which ultimately
reduce their ability to export.

A Moreover experience in many subsidizing countries i e.g. Indonesia,
Egypt, India etc. has shown that attempting to reduce such subsidies
can lead to political instability and violence.



MAJOR PETROLEUM LIQUIDS (CRUDE AND
PRODUCTS) TRADE MOVEMENTS IN 2012
(Million Tonnes)

Major trade movements 2012
Trade flows worldwide (million tonnes)

us

Canada
B Mexico
M S. & Cent. America
I Europe & Eurasia
B Middle East

Africa
1 Asia Pacific

Source: BP Statistical Review, June 2013



PETROLEUM LIQUID EXPORTS AND IMPORTS, 2012

Imports and exports 2012

Thousand barrels daily

Crude Product Crude Product

imports imports exports exports

us 8491 2096 23 2657
Canada 514 211 2437 619
Mexico ¥ 581 1290 76
S. & Cent. America 392 1411 3143 691
Europe 9512 2976 383 1791
Former Soviet Union ¥ 114 6049 2548
Middle East 222 559 17646 2053
North Africa 186 312 2139 465
West Africa ¥ 238 4328 235
East & Southern Africa 285 260 86 15
Australasia 575 379 272 164
China 5433 1729 26 538
India 3547 323 ¥ 1349
Japan 3739 1004 ¥ 221
Singapore 948 2016 12 1479
Other Asia Pacific 4755 2505 767 1813
Total World 38599 16715 38599 16715
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Source: BP Statistical Review, June 2013



GLOBAL OIL CONSUMPTION BY REGION 1965-2011
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OIL CONSUMPTION IN THE US, THE EU?, AND
ASIA/PACIFICP, 1965-2008
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aExcludes Estonia, Latvia and Lithuania prior to 1985 and Slovenia prior to 1991
b Consumption of fuel, ethanol and biodiesel is included

Source: BP Statistical Review of World Energy
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CRUDE OIL EXPORTS IN 2011
AND CHANGES IN KEY TRADE ROUTES, 2011-2017
(MILLION BARRELS PER DAY)
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WORLD OIL DEMAND BY MAIN PRODUCT GROUP
19711 2010 (000 BBLS/DAY) - 1

World

LPG/Naphtha

Motor gasoline
Aviation fuels

Middle distillates
Residual fuel ol

Other

Total Products

Asia & China

LPG/Naphtha

Motor gasoline
Aviation fuels

Middle distillates
Residual fuel oill

Other
Total Products

1971

4,374

11,563
2,325

12,007
14,142
4,757
49,169

54

319
129

840
717

311
2,368

1990

7,879

17,085
3,768

17,885
12,333
7,291
66,241

592

987
252

2,419
1,801

763
6,814

2000

11,495

19,619
4,555

21,952
10,362
8.021
76,005

1,893

1,791
483

4,334
2,364

1,103
11,967

Source: IEA/OECD, Oil Information 2012

2008

13,248

21,961
5,231

26,080
9,158
10,532
86,193

3,029

2,868
854

6,014
2,281

2,448
17,495

2010

14,048

22,494
5,204

26,555
8,267
11,451
88,019

3,339

3,278
1,022

6,477
2,319

3.323
19,757



WORLD OIL DEMAND BY MAIN PRODUCT GROUP
19711 2010 (000 BBLS/DAY) - 2

1971 1990 2000 2008 2010
OECD Americas
LPG/Naphtha 2,073 2,597 3,614 3,189 3,342
Motor gasoline 6,682 8,348 9,750 10,575 10,624
Aviation fuels 1,106 1,705 1,945 1,758 1,633
Middle distillates 3,546 3,777 4,627 5,150 4,964
Residual fuel oil 2,771 1,823 1,647 1,092 937
Other 1,821 2,436 2,440 2,752 2,528
Total Products 17,999 20,686 24,028 24,516 24,029

OECD Asia/Oceania

LPG/Naphtha 836 1,453 2,106 2,175 2,310
Motor gasoline 624 1,214 1,539 1,593 1,610
Aviation fuels 78 268 387 438 433
Middle distillates 952 2,186 2,599 2,187 2,141
Residual fuel oil 2,341 1,344 1,180 928 796
Other 479 964 792 812 792
Total Products 5,310 7,429 8,603 8,133 8,087

Source: |IEA/OECD, Oil Information 2012



WORLD OIL DEMAND BY MAIN PRODUCT GROUP
19711 2010 (000 BBLS/DAY) - 3

OECD Europe

LPG/Naphtha
Motor gasoline
Aviation Fuels
Middle distillates
Residual fuel oil
Other

Total Products

1971

1,123
1,933
355
4,295
4,761
1,073

13,54

1990

1,605
3,104
650
4,741
2,372
1,320

13,792

2000

1,976
3,033
1,023
5,600
1,990
1547

15,169

2008

1,985
2,381
1,212
6,374
1,637
1.887

15,477

2010

1,981
2,197
1,109
6,288
1,301
1.818

14,694

Source: |IEA/OECD, Oil Information 2012



REGIONAL SHARES OF GLOBAL NATURAL GAS RESERVES
(STATUS: END 2011)
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RATIO OF PROVED NATURAL GAS RESERVES
PRODUTION, 2012
(R/P RATIO IN YEARS)
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Source: BP Statistical Review, June 2013



GEOGRAPHIC DISTRIBUTION OF PROVED
NATURAL GAS RESERVES, 1992, 2002 AND 2012
(PERCENT)
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2012
Total 187.3

trillion cubic
metres

Source: BP Statistical Review, June 2013 428



GLOB

AL NATURAL GAS PRODUCTION: 2000-2011
(BILLION CUBIC METERS)
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GLOBAL NATURAL GAS PRODUCTION BY REGION:
1986 -2011 (Bcm)
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GLOBAL NATURAL GAS PRODUCTION,
REGIONAL SHARES IN 2012
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GLOBAL NATURAL GAS CONSUMPTION BY REGION:
1986-2011 (Bcm)
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432



NATURAL GAS CONSUMPTION PERCAPITA: 2011
(Tonnes Oil Equivalent)
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MAJOR NATURAL GAS TRADE MOVEMENTS, 2012
(Bcm)
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GLOBAL NATURAL GAS TRADE STATISTICS, 2011 AND 2012
(Bcm)

2011 | 2012 ,

Pipeline LNG Pipeline LNG Pipeline LNG Pipeline LNG
Billion cubic metres imports imports exports exports imports imports exports exports
us 88.3 10.0 40.7 1.7 83.8 49 45.1 0.8
Canada 26.6 33 88.2 - 275 18 83.8 -
Mexico 14.1 4.0 0.1 - 176 4.8 t -
Trinidad & Tobago - - - 185 - - - 19.1
Other S. & Cent. America 14.8 10.6 14.8 5.2 16.9 16.2 16.9 5.8
France 32.3 15.5 2.2 - 35.0 103 12 0.2
Germany 84.0 - 1.7 - 86.8 - 125 -
Italy 60.8 8.7 0.1 - 59.7 7.1 0.1 -
Netherlands 15.6 0.8 50.4 - 14.5 08 54.5 -
Norway - - 95.0 45 - - 106.6 4.7
Spain 125 24.2 05 0.8 133 214 0.7 1.2
Turkey 35.6 6.2 0.7 - 349 1.7 0.6 -
United Kingdom 28.0 24.8 16.0 0.1 35.4 13.7 12.0 -
Other Europe 100.8 10.9 10.1 0.6 97.6 8.2 9.3 1l
Russian Federation 30.1 - 207.0 14.2 298 - 185.9 14.8
Ukraine 405 - - - 29.8 - - -
Other Former Soviet Union 353 - 63.0 - 323 - 68.8 -
Qatar - - 19.2 100.4 - - 19.2 105.4
Other Middle East 32.1 4.6 9.1 28.2 292 4.6 8.4 25.9
Algeria - - 344 17.8 - - 34.8 15.3
Other Africa 57 - 8.3 40.0 6.0 - 11.0 38.8
China 14.3 16.6 3 - 21.4 20.0 2.8 -
Japan - 107.0 - - - 1188 - -
Indonesia - - 9.3 29.3 - - 10.2 25.0
South Korea - 50.6 - - - 497 - -
Other Asia Pacific 28.6 32.1 16.3 68.7 34.1 388 21.0 69.0
Total World 700.0 329.8 700.0 329.8 705.5 327.9 705.5 3279

435

Source: BP Statistical Review, June 2013



NATURAL GAS CONSUMPTION BY REGION, 2012
(PERCENT)
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NATURAL GAS CONSUMPTION FOR POWER

GENERATION IN SELECTED COUNTRIES, 19901 201071 1

North America
United States
Mexico

Europe

Germany
Italy
Netherlands
Spain
Turkey

U.K.

South America
Argentina
Brazil

Non-OECD Europe

Belarus
Russia
Ukraine
Uzbekistan

(Million M3)
1990 2000
108,785 166,772
3,858 12,841
13,814 15,616
9,800 22,820
9,925 14,578
316 2,940
2,585 9,342
1,374 31,601
6,243 12,775
85 1,020
9,828 12,887
277,136 226,832
64,334 31,711
14,330 14,159

2005

177,636
20,980

22,496
30,646
16,112
11,821
15,157
32,075

12,675
4,573

15,188
252,276
35,410
13,575

Source: IEA, Natural Gas Information

2010

225,890
30,394

24,006
34,009
18,660
16,994
20,708
35,797

15,408
7,816

15,806
270,851
19,258
16,299



NATURAL GAS CONSUMPTION FOR POWER

GENERATION IN SELECTED COUNTRIES, 19901 20101 2

Africa
Algeria
Egypt

Middle East

Iran

Audi Arabia

UAE

Asia
Japan
Korea

Bangladesh

Taiwan
India
Indonesia
Malaysia
Pakistan

Singapore

Thailand
Vietham
China

World

1990

4,385
4,863

7,928
15,297
6,169

39,526
2,274
2,151

318
4,182
241
1,452
5,026

4,888

3
990

708,713

(Million Mg)

2000

7,946
12,239

23,843
20,220
14,630

52,837
6,237
4,214
4,236
9,893
7,379

12,909
7,013
1,449

16,276
1,047
3,273

887,672

2005

10,466
19,161

35,052
34,478
26,017

52,686
12,362
5,971
6,870
15,484
4,059
14,481
12,672
7,266
24,307
5,802
5,470

1,104,590

2010

11,377
26,014

44,890
36,934
28,948

64,250
20,142
11,280
11,710
31,262
9,905
19,234
8,881
7,672
28,976
9,195
21,140

1,328,164

Source: IEA, Natural Gas Information



INTERNATIONAL GAS UNION PRICE FORMULATION
CLASSIFICATIONS -1

Oil price escalation (OPE): price linked, usually through a base price and
an escalation clause, to competing fuels, typically crude oil, gas oil, and/or
fuel oil. In some cases, coal prices can be used.®

Gas-on-gas competition (GOG): the price is determined by the interplay of
supply and demand i gas-on-gas i and is traded over a variety of different
periods (daily, monthly, annually or longer). Trading takes place at physical
hubs (for example Henry Hub in the U.S.) or notional hubs (such as NBP in
the UK). If there are longer term contracts these will use gas price indices to
determine the price. Spot LNG is also included in this category.®

Notes: (a) Referred to generally as oil-linked or oil-indexed pricing
(b) Referred to generally as hub-based, spot or market pricing

Source: International Gas Union, 2012



INTERNATIONAL GAS UNION PRICE FORMULATION
CLASSIFICATIONS - 2

Bilateral monopoly (BIM): The price is determined by bilateral discussions and
agreements between a large seller and a large buyer, with the price being fixed
for a period of time i typically this would be one year. There may be a written
contract in place but often the arrangement is at the government or state-owned
company level.

Netback from final product (NET): The price received by the gas supplier is a
function of the price received by the buyer for the final product the buyer
produces. This may occur where the gas is used as a feedstock in chemical
plants, such as ammonia or methanol, and is the major variable cost in
producing the product.

Regulation cost of service (RCS): The price is determined, or approved, by a
regul atory authority, or possibly a
of servicebd, including the recovery

Mi n
.o f



INTERNATIONAL GAS UNION PRICE FORMULATION
CLASSIFICATIONS - 3

Regulation social and political (RSP): The price is set, on an irregular

basi s, probably by a Ministry, but th
serviceo, including the recovery of i
return.

Regulation below cost (RBC): The price is knowingly set below the
average cost of producing and transporting the gas, often as a form of state
subsidy to its population.

No Price (NP): The gas produced is either flared, or provided free to the
population and industry, possibly as a feedstock for chemical and fertilizer
plants. The gas produced may be associated with oil and/or liquids and
treated as a by-product.

Source: International Gas Union, 2012



WHOLESALE NATURAL GAS PRICE FORMATION BY
REGION AND TYPE OF PRICE MECHANISM, 2010

(Bcm)

OPE GOG BIM NET RCS RSP RBC NP NK TOTAL
North
America 0.0 827.2 0.0 0.0 0.0 0.0 0.0 12 0.0 839.2
Latin
America 24.0 24.3 6.9 16.1 9.0 59.3 0.0 0.0 0.0 140.3
Europe 349.4 217.2 2.4 1.0 12.4 5.8 0.5 4.7 0.9 594.2
CIS 0.0 180.9 29.5 0.0 258.7 20.4 88.3 2.8 0.0 662.0
Middle East 23.4 2.9 30.0 2.3 0.0 139 171 2.7 0.0 371.2
Africa 7.4 0.0 4.2 0.8 0.8 1.9 86.7 0.7 0.0 102.6
Asia 90.3 3.7 3.2 0.0 112.0 26.9 3.3 0.0 0.0 239.4
Asia-Pacific 187.1 25.8 47.3 0.0 9.5 73.6 0.0 3.2 0.0 346.5
Total World 763.7] 1,282.1 123.4 20.2 402.4 326.9 349.8 26.1 0.9 3,295.4
% Total 23.2 38.9 3.7 0.6 12.2 9.9 10.6 0.8 negl 100
Notes: OPE: Qil price escalation
GOG: Gas-on-gas competition
BIM: Bilateral monopoly
NET: Netback from final product
RCS: Regulation cost of service
RSP: Regulation Social and Political
RBC: Regulation below cost
NP: No Price 442

NK: Not Known

Source: International Gas Union



CHANGES IN GLOBAL NATURAL GAS PRICE
FORMATION, 2005-2010
(Percent)

2005

2007

2009

2010
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Source: International Gas Union, 2012



SCHEMATIC OF THE HENRY HUB GAS PIPELINE
LOUISIANA

Texaco
Gathering Seg
<4==p Bi-directional flow System Bridgeline NGPL Robin

> Physical flow | ]
Reverse by Backhaul J- L l =

emmemes Henry Hub W
Texaco
Sabine Trunkline

Others
wesfl feen - Meter Henry Gas Processing Plant
Mainline Tianase

Acadian Gulf Columbia Bridgeline
South Gulf

Jefferson
Island

Southern Texas
Natural Gas

. o 444
Source: Sabine Pipeline



HOW HUB BASED PRICING WORKS IN NORTH
AMERICA (SAMPLE JANUARY 3, 2011)
(US $/ mmBtu)

PRICES AND DIFFERENTIALS FOR MAJOR HUBS AND SELECTED CITY GATES
January 3, 2011
US$/MMBIv, Yolume-Weighted

®onhondle Field
4 Zone
-0 $4.06

SELECTED DAILY DIFFERENTIALS

Dffersrtidd  12/27 12728 12/2% 1230 1231
HH-NY +9.44 4393 +1.08 +1.08 +1.11
HH-Chicogo +0.14 +0.12 +0.16 +0.16 +0.19
AECO.CHC +0.73 +0.48 +049 +0.469 +0.48
AECO-PGEE +0.64 +0.65 4071 +0.71 +0.46

Source: Natural Gas Week 445



HENRY HUB PRI CE RBIRASO,

1 4 Us shale drillingboom
== Henry Hub Monthly Average Spot Price ($/MMBtu)
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Note: GOM: Gulf of Mexico

Source: Michelle Michot Foss, Bureau of Economic Geology, University of Texas,
Austin; storm data from National Oceanographic and Atmospheric Administration



NORTH AMERICAN NATURAL GAS MARKET STRUCTURE

2012 < e

e
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Source: Michelle Michot Fos, Bureau of Economic Geology, University of Texas, Austin



THE SUPPLY CURVE IMPLIMICATIONS OF SHALE
GAS PRODUCTION AND THE IMPACT ON PRICE

448
Source: Baker Institute for Public Policy (Rice University), August, 2012



NORTH AMERICAN NATURAL GAS MARKET
STRUCTURE POST 2015

<TmTﬂ

',.? < LNG import (M) / export (X) >
'

U.S. Gulf Coast LNG west to sast.
Freeport (M/X), Golden Pass (M),
Sabine Pass (WX), Hackberry (WX),
Lake Charles (WX), Pascagoula (M),
Gulf Gateway (M/X7)

Source: Michelle Michot Fos, Bureau of Economic Geology, University of Texas, Austin 449



FALLING NATURAL GAS PRICES IN THE U.S. HAVE
CONTRIBUTED SIGNIFICANTLY TO DECLINING COAL USE
FOR ELECTRIC GENERATION, 2002-2012

Delivered Cost of Coal($/mmBtu) Delivered Cost of Natural Gas ($/mmBtu) Coal Volumes(Million short tons)

10 1200.0
1000.0
800.0

600.0

$/mmBtu
Million short tons

400.0

200.0

o = N w Ery ul (o)) ~ (o) (o]

0.0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year

Source: U.S. Energy Information Administration Form EIA-923;
Federal Energy Regulatory Commission, Form 423



COMPARISON OF SPOT PRICES FOR BRENT CRUDE OIL
AND HENRY HUB NATURAL GAS PRICES, 1990-2040
(2012 US$/mmBtu)

History 2012 Projections

30

Brent crude oll
spot price Oil-to-gas price ratio f
N\ T
20
!
\_/ 2040 = 3.2,

1

Henry Hub natural gas
spot price

. 2018 = 3.4

2012=7.1

0 r T T T T 1
1990 2000 2010 2020 2030 2040

Source: U.S Energy Information Administration, 451
Annual Energy Outlook 2014, May 2014



Atlantic Basin European and US Spot Natural Gas Prices

Y Hi v TTF Spot (Netherlands)
$20 5-Year History e Henry Hub Spot
§25 e UK. NBP Spot (Britain)

20 | e Algonquin Spot

Note: Updated January 7, 2013
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Source: Bloomberg, ICE



SAMPLE NATURAL GAS PRICES: 1994-2011 (US $/MMBTU)

T T T
B US Henry Hub ; | ! 1 \
¥ Average German Import Price cif ' ’ /
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Source: BP Statistical Review, June 2012
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GLOBAL GAS MARKER PRICES AND THE
FUKUSHIMA ACCIDENT
DAILY FEB 2, 20091 JULY 31,2012
(US $/mmBtu)

Notes: NBP: National Balancing Point, UK
JKM: Japan/Korea LNG Marker

Source: Platts; U.S Energy Information Administration;
Baker Institute of Public Policy, August, 2012



