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Overview: North America as the new Middle East?

North America has become the fastest growing oil and gas region in the world, and is likely to remain so for the rest
of the decade and into the 2020s, with the main obstacles as political rather than geological or technological.

The US could see combined domestic supply and
Canadian imports reach over 20-m b/d in 2020 from
around 11.4-m b/d today, while US oil demand could fall
to under 17-m b/d by 2020
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Surging supply growth could transform North America into the
new Middle East by 2020, driven by growth in shale oil and gas,
deepwater and oil sands resources

And US liquid fuels demand is in structural, secular decline due
to demographics, fuel efficiency, transport technology shifts

The US looks to have inched out Russia as the largest refined
petroleum product exporter in the world

US and Canadian production growth is bumping up against
infrastructure constraints, causing a crude glut in the US
midcontinent, and blowouts in crude price spreads, while
pipeline capacity build-out to Gulf Coast adds pressure to
export crude

Abundant domestic natural gas triggers an industrial revolution
in energy intensive industries, as well as shifts to gas-fired
power generation, natural gas vehicles and LNG exports

The potential economic consequences by 2020 are dramatic:
— An additional 2 to 3% of real GDP

— +2.7 to 3.6 million net new jobs

— Current account deficit narrowing by 2.4% of GDP

— US dollar appreciation in real terms of +1.6 to 5.4%
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Oil supply growth: No end in sight?

The US has become the fastest growing oil and gas producing country in the world, and is likely to remain so for the
rest of this decade and into the 2020s

North American total liquids production could almost The US and Canada could see natural gas rise by 22-
double from over 15-m b/d at end-2011 to almost 27-m b/d Bcf/d by 2020, with 14-Bcf/d from the Lower 48 states, 4-
in 2020 Bcf/d from Alaska and 4-Bcf/d from Canada (only US
natural gas production pictured below)
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High oll prices have encouraged resurgent global capex

Actual and planned global upstream spending 2008-2013
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US 2020: Deepwater

After a moratorium on drilling in the wake of the BP Macondo disaster, deepwater production is bouncing back and
could see a hockey-stick trajectory that takes total Gulf of Mexico output from 1.3-m b/d today to 3.75-m b/d by 2020

Projected US total liquids production 2011-2020

m bid m Deepwater m Shale oil mAlaska m Other conventional/heawy  NGLs m Biofuels

18.0 ~
16.0 -
14.0 ~
12.0 ~
10.0 +
8.0 -
6.0
4.0

2.0

0.0 -

2011 2015 2020

Source: CIRA

Deepwater Gulf of Mexico total liquids production could
grow as much as 2.5-m b/d to 3.75-m b/d by 2020
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US 2020: Shale and tight oill

The shale revolution which has driven massive gains in natural gas production is now doing the same for oil, with

potential shale liquids production growth of +3.8-m b/d by 2020

Abundant shale plays, accessed by hydraulic fracturing
and horizontal drilling technology, are a key driver behind
North America becoming the globe’s “energy island” by
2020

0 Current shale plays
Stacked plays
— Shallowest | youngest
—— Intermediate depth / age
—— Deepest / oldest
* Mixed shale & chalk play
** Mixed shale & mestone play
*** Mixed shale & tight dolostone-
siltstone-sandstone play
[ Prospective shale plays
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on data from various published studies. Canada and Mexico plays from ARI.

US shale liquids projections could see +3.8-m b/d of

growth by 2020
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Canada 2020: Oil sands, but shale too

If the US has become the fastest growing oil and gas producing country in the world, then Canada is not far behind
and is likely to see annual +200-k b/d growth for the next 20 years

Canadian total liquids production could grow +3-m b/d to 6.5-m b/d Canadian oil sands projects 2011-2020 (k b/d)
by 2020, with +2.1-m b/d from Western Canadian oil sands, but also
+0.5-m b/d from tight oil and +0.5-m b/d from NGLs Project 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Athabasca Oil Sands Project 190 235 255 265 28 305 33 3H5 370 370
CNRL Kirby - - - 6 16 26 36 40 40 40
) ) ) o . . Christina Lake 20 33 58 75 98 123 158 193 218 218
m b/d m Conventional light m Conventional heavwy m Atlantic oil production m Oil sands  NGLs Cold Lake 150 150 150 150 155 165 175 180 180 157
7 Fort Hills - - - - - 40 80 120 160 160
Foster Creek 105 118 120 122 132 142 165 18 210 210
Great Divide Project 16 18 20 20 20 20 20 20 20 20
61 Hangingstone 8 8 9 12 2 32 40 40 40 40
Horizon 60 103 124 141 143 152 167 207 238 279
Jackfish 38 45 58 68 73 80 93 103 105 105
Joslyn - - - - - - 30 50 80 100
Kai Kos Dehseh 8 14 19 19 2% 34 50 65 80 80
Kearl - 27 50 90 130 160 200 220 235 265
Long Lake 42 33 0 44 48 53 59 64 71 78
MEG Christina Lake 25 25 30 50 60 60 60 60 60 60
MacKay River 30 30 30 30 30 35 50 65 70 70
QOrion 6 10 13 16 18 20 20 20 20 20
Peace River 9 10 12 12 12 12 12 12 12 12
Oil sands Primary CNRL Cold Flow % 24 B 22 2 20 19 18 17 16
Primary CNRL Pelican Lake 45 46 64 76 80 80 72 65 58 52
Primary Cenovus Pelican Lake 22 25 30 35 40 40 38 36 34 33
Primary Penn West Seal 6 8 12 14 16 16 15 13 12 11
Primary Shell Canada Seal 14 16 16 15 14 12 1 10 9 8
Primrose/Wolf Lake 101 120 120 120 120 120 120 120 120 120
Suncor Mining Project 255 266 278 278 278 278 278 218 278 278
Light (incl. shale) Suncor SAGD Project 79 131 191 219 229 229 229 229 229 229
Sunrise - - - 5 10 35 45 66 75 106
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Sumont s 2z 27 o278 42 74 102 10
Synaude Project 289 305 32 340 405 405 405 405 405 405
Source: CAPP, CIRA Tucker 8 12 18 22 22 22 22 22 22 22
Total Liquids (k b/d) 1,576 1,839 2089 2,293 2534 2,758 3056 3,334 3570 3,674
Source: Woodmac, CIRA
Pan
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Mexico 2020

The aftermath of the Mexican Revolution of 1938 continues to linger, although 2011 could be a turning point

Mexico shale resources * The history and politics of Mexico's hydrocarbon sector is
\ - -— placing a stranglehold on deepwater and shale development,
” L —— but 2011 could be the turning point
T S e,
. '233""“’/- N = e Total Mexican liquids production reached a peak of 3.8-m b/d in
N , ' 2004 (with crude oil alone at 3.38-m b/d) before falling to 2.9-m
. : b/d in 2011 (with crude oil accounting for 2.5-m b/d of this)
e Total liquids production could rise by 1.6-m b/d to over 4.5-m
Legend b/d by 2020, from deepwater and onshore shale
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US oil demand in decline

US oil demand is in structural, secular decline, driven by demographic changes, fuel efficiency (CAFE standards) and
new transportation technologies, particularly natural gas vehicles (NGV), likely to be first adopted in fleet vehicles

Total light vehicles and vehicles per driver (actual and forecasts) Vehicle density by age group
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Shale gas revolution drives paradigmatic shifts across sectors

Natural gas production was the starting point of the game-changing shale revolution, and is beginning to transform
multiple industries and sectors

Ethylene margin delta: ethane - naphtha
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These transformations include:

1.

a s

a step-wise jump in gas-fired power generation
a dramatic rise in natural gas use in land- and marine-based transportation, including natural gas vehicles (NGVs)

resumption of solid growth in residential/commercial requirements due to switching of heating oil to gas, and falling vacancy rates
a shift in global trade flows in gas, with growing North American LNG exports

the re-industrialization of America based on dramatically lower cost feedstock than is available anywhere in the world, with the
possible exception of Qatar, benefiting sectors ranging from petrochemicals to steel

Natural gas as a share of total energy consumption by sector
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Politics and policies look likely to point to second-best solutions

Theoretical production growth provides a useful benchmark to measure the potential impact of policy responses

e Rampant hydrocarbon production growth brings up a myriad Keystone XL proposed pipeline extension
of political obstacles, with political trade-offs hotly contested

between bitter rivals o, Hardisty
[ ]

e The politics of energy are front and center in a year full of
key elections worldwide, not least the one in the US, with oil
and gas tax breaks under siege and regulatory and
environmental concerns at the Federal and local levels

# Helena

e Petrochemical, industrial and transportation sectors could
increasingly look to block exports of natural gas to maintain
an input cost advantage against global competitors, while
crude export controls and the Jones Act also pose
constraints to crude oil moving abroad or between US ports,
respectively opeta

“ » Lincaln

Steele Cit\r"u * Sprin

St Louls ',;m; -
¢ Pipeline infrastructure build out has been slowed or halted
by US politics — not by technology or economics

e The approval of the Keystone XL pipeline project as a Keystone Pipeline
particularly contested process, portrayed as a binary choice Proposed Keystone el
between environmental protection on the one hand, and job Expansion Houston's
creation on the other :

Source: Company filings, CIRA
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Regulatory risks to hydraulic fracturing

The increasing use of hydraulic fracturing has led to a large policy debate on how safe the procedure is and if the
energy benefits outweigh the costs

* The regulatory risks to shale gas and oil production
largely relate to two key technologies — horizontal

drilling and hydraulic fracturing

e Emissions

— Hydrocarbon remaining in the rock formation

Hydrocarbons that are extracted and burnt
Hydrocarbons leaked as fugitive emissions

e Water use

Adequacy of aquifers and water resources
Disposal of waste water

Integrity of aquifers

Disclosure of composition of frack fluids

An EPA study on the impact of fracking on
drinking water resources could see an initial
report out in 2012

e Seismic activity

12

Hydraulic fracturing (“fracking” or “fracing”) schematic

Private Well

usDw
Municipal Water Well:
<1,000 ft.

Shale Fractures
Additional steel
casings and cement
to protect
groundwater

Protective Steel Casing

Approximate distance

(Not to scale)
from surface: 6,000 feet

Steel casing lines the well and is cemented in place to prevent any communication up the wellbore as the fracturing job is pumped
or the well is produced. Shallow formations holding fresh water that may be useful for farming or public consumption are separated
from the fractured shale by thousands of feet of rock.

Source: US DOE, NETL

Citi GPS: Global Perspectives & Solutions C|t|



North America is becoming a major hydrocarbon exporting center

North America is emerging as a major petroleum product exporter, and LNG exports are also likely to grow, with the
continent playing an increasingly important role in balancing global markets

the US is solidifying its position as a growing net in 2005-06. Since then, crude oil imports have fallen by almost

petroleum exporter —and looks to now be the largest 2-m b/d from its peak

(gross) refined products exporter globally e With the largest refining sector in the world, as US demand has
fallen by some 2-m b/d since its peak in 2005, the US has
become a net petroleum product exporting country of over 1.2-
m b/d by end-2011, the first time since 1949

—Total line — Distill
m bid otal products — Gasoline istillates

B0 o m

e Preliminary estimates suggest that the US has surpassed
Russia as the largest refined petroleum product exporter in the
world

3.0 f -

X | V- Wa--om oo

e Growing crude output is impacting the spread between light
sweet and heavy sour grades, moving them toward structural
parity by 2020

1o04--F--- ¥

0.0

e But over that time, pressures will arise for even the US to join

.0 f . ; .
Canada and Mexico as a crude oil exporting center

20
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20X

e And Canadian non-upgraded oil sands crude has a limited
refinery market, and will create competitive conditions for
Venezuela and some Middle East producers of similarly heavy

Source: EIA, CIRA . . K .
oil, forcing them to discount or reduce production

Citi GPS: Global Perspectives & Solutions
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Congested pipeline infrastructure in the US midcontinent

The massive reshaping of the North American oil supply picture puts into motion forces that put pressure on existing
transportation infrastructure within North America, as well as trade flows in and out of the North American continent.

WTI-Brent spread has experienced increasingly persistent blowouts
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And Bakken, syncrude, WCS and Midland cash differentials too
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The transformation of the North American oil supply landscape
pressures existing transportation infrastructure as well as
driving hydrocarbon exports, although restrictions on crude
exports or movements between US ports present obstacles

The symptoms of these dynamics are seen in the trials and
tribulations of the WTI-Brent spread, and underlying and related
differentials between WTI, WCS, Bakken, Syncrude, LLS and
Brent

Dietary changes of US midcontinent and Gulf Coast refineries
impact the heavy-light crude spread, as refinery upgrade
projects to process heavier crudes put further pressure on light
WTI-like crudes.

US refinery upgrades to process heavier crudes leave ~420-
k b/d of light crude without a home in PADD Il by 2013

Before After Delta
k b/d date light heavy light heavy light Heavy
WRB Wood River end-2011 200 100 70 260 -130-150 160-180
Marathon Detroit mid-2012 80 20 10 100 -70 80
BP Whiting early-2013 300 100 70 330 230 230
Source: Company data, CIRA
Pan
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Degrees of freedom for evacuating the North American crude glut

Over the next 5-10 years, infrastructure or political bottlenecks look like they will make it impossible for WTI to reach

equilibrium price levels with global waterborne crude streams.

Selected major US and Canadian pipelines, existing and proposed
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Economic consequences: GDP impacts

Real GDP could be 2% to 3.3% higher than it otherwise would have been in the Energy 2020 scenario

Cumulative Impact on US Real GDP, 2012-2020 * The cumulative impact of new production, reduced
consumption, and associated activity could increase real GDP

by 2.0 to 3.3%, or $370-$624 billion (in 2005%) respectively

Yoreal GOP ES&%ES"G%Z”XE{}LP&"” e $274 billion of this comes directly from the output of new
0 — .
s $81bn or 0.5% from improved — Multpler from Production. hydrocarbon production alone
consumption efficiency R R T TP B . i
3.0% | * The restis generated by multiplier effects as the surge in
ﬁggr’r’;;{e%mlz;ﬁe?zf‘?e";s economic activity drives higher wealth, spending, consumption,
2.5% - and investment effects that ripple through the economy
Additional $212bn or 1.1% of
2.0% 1 GDP from oil-related
. economy-wide
1.5% 1 multiplier 7 7 TR TTTTTTTTTTTTTTTTTm e L=
effects
1.0% -
. Direct Hydrocarbon Output of
0.5% 1 $274bn or 1.4% of GDP
00% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

2012Q1 2013Q1 2014Q1 2015Q1 2016Q1 2017Q1 2018Q1 2019Q1 2020Q1

Source: CIRA
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Economic consequences: job creation, and the current account

2.2 to 3.6 million more jobs could be created on net; and cumulatively, some -$471 billion (in 2005 $) could be
shaved off the current account deficit — about 2.4% of the hypothetical GDP in 2020

Impact on Job Creation, 2011-2020

'000 jobs
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W Other
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Source: CIRA

e As many as 3.6 million new jobs may be created on net by

2020

— 600,000 jobs would be in the oil and gas extraction sector
— 1.1 million jobs in related industrial and manufacturing

activity

— ...and the remainder in ancillary job sectors
— National unemployment could fall by as much as 1.1%
Citi GPS: Global Perspectives & Solutions C|t|

17

Impact on US current account, 2011-2020

m Current Account Surplus from Reduced Consumption
W Current Account Surplus from Related Manufacturing

% of GDP [ZICurrent Account Surplus from New Production

2.5% ~
+0.3%from improved consumption
efficiency and substitution 4

2.0% +0.2% from related 4
non-hydrocarbon manufacturing 4

1.5% - +1.9% of GDP improvement

in current account deficit from
exports and reduced imports
of hydrocarbons

1.0% -

0.5% 7

0.0% -
2012Q1 2013Q1 2014Q1 2015Q1 2016Q1 2017Q1 2018Q1 2019Q1 2020Q1

Source: CIRA

The current account deficit, currently 3% of GDP, could be
reduced by 1.2% to 2.4% of GDP

This would also have implications on the US dollar, potentially
helping it appreciate by 2% to 5% in real exchange rate terms
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Impacts on the US, OPEC and the international energy order

The US will need to reflect deeply on its resurgent ability — but waning willingness — to play its traditional, major role
at the center of the global energy order. What does this mean for global stability?

poses a challenge to the future role of OPEC consumption, putting on the pressure to export crude out

e After near-term supply tightness, the end of the decade of the US Gulf Coast

sees investments coalescing in offshore output in the Gulf '
of Mexico, offshore West and East Africa, India, the —gf:pwater . EgaLle oil _/;afkel\
. . . . . | ] er conventional/nea S Il bioluels
Caspian and various places in Asia, turning markets v . .
. A Imports from Canada —&—US oil consumption
looser — US energy independence is likely to come to
fruition at a time of weakening prices 25.0 7

e What are the political consequences of changing
American attitudes towards playing the various roles it has
adopted since World War Il — guarantor of supply lanes
globally, protector of main producer countries in the 15.0 1
Middle East and elsewhere?

20.0

. . . 10.0 -
e A US economy that is less vulnerable to oil disruptions,

less dependent on oil imports and supportive of a stronger
currency should inevitably play a central role globally... 5.0 1

e ...but with such a turnaround in its energy dependence, it
is questionable how arduously the US government might
want to play those very roles

0.0 -

Source: CIRA
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Disclosures

IMPORTANT DISCLOSURES

This communication has been prepared by Citigroup Global Markets Inc. and is distributed by or through its locally authorised affiliates (collectively, the "Firm"). This communication is not intended to constitute "research”
as that term is defined by applicable regulations. Unless otherwise indicated, any reference to a research report or research recommendation is not intended to represent the whole report and is not in itself considered a
recommendation or research report. The views expressed herein may change without notice and may differ from those views expressed by other Firm personnel.
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financial instruments referred to herein, may have acquired such positions at prices and market conditions that are no longer available, and may have interests different or adverse to your interests.

This communication is provided for information and discussion purposes only. It does not constitute an offer or solicitation to purchase or sell any financial instruments. The information contained in this communication is
based on generally available information and, although obtained from sources believed by the Firm to be reliable, its accuracy and completeness is not guaranteed. Certain personnel or business areas of the Firm may
have access to or have acquired material non-public information that may have animpact (positive or negative) on the information contained herein, but that is not available to or known by the author of this
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The Firm shall have no liability to the user or to third parties, for the quality, accuracy, timeliness, continued availability or completeness of the data nor for any special, direct, indirect, incidental or consequential loss or
damage which may be sustained because of the use of the information in this communication or otherwise arising in connection with this communication, provided that this exclusion of liability shall not exclude or limit any
liability under any law or regulation applicable to the Firm that may not be excluded or restricted.

The provision of information is not based on your individual circumstances and should not be relied upon as an assessment of suitability for you of a particular product or transaction. Even if we possess information as to
your objectives in relation to any transaction, series of transactions or trading strategy, this will not be deemed sufficient for any assessment of suitability for you of any transaction, series of transactions or trading strategy.

The Firm is not acting as your advisor, fiduciary or agent and is not managing your account. The information herein does not constitute investment advice and the Firm makes no recommendation as to the suitability of any
of the products or transactions mentioned. Any trading or investment decisions you take are in reliance on your own analysis and judgment and/or that of your advisors and not in reliance on us. Therefore, prior to entering
into any transaction, you should determine, without reliance on the Firm, the economic risks or merits, as well as the legal, tax and accounting characteristics and consequences of the transaction and that you are able to
assume these risks.

Financial instruments denominated in a foreign currency are subject to exchange rate fluctuations, which may have an adverse effect on the price or value of an investment in such products. Investments in financial
instruments carry significant risk, including the possible loss of the principal amount invested. Investors should obtain advice from their own tax, financial, legal and other advisors, and only make investment decisions on
the basis of the investor's own objectives, experience and resources.

This communication is not intended to forecast or predict future events. Past performance is not a guarantee or indication of future results. Any prices provided herein (other than those that are identified as being historical)
are indicative only and do not represent firm quotes as to either price or size. You should contact your local representative directly if you are interested in buying or selling any financial instrument, or pursuing any trading
strategy, mentioned herein. No liability is accepted by the Firm for any loss (whether direct, indirect or consequential) that may arise from any use of the information contained herein or derived herefrom.

Although the Firm is affiliated with Citibank, N.A. (together with its subsidiaries and branches worldwide, "Citibank"), you should be aware that none of the other financial instruments mentioned in this communication
(unless expressly stated otherwise) are (i) insured by the Federal Deposit Insurance Corporation or any other governmental authority, or (i) deposits or other obligations of, or guaranteed by, Citibank or any other insured
depository institution. This communication contains data compilations, writings and information that are proprietary to the Firm and protected under copyright and other intellectual property laws, and may not be
redistributed or otherwise transmitted by you to any other person for any purpose.

IRS Circular 230 Disclosure: Citi and its employees are not in the business of providing, and do not provide, tax or legal advice to any taxpayer outside of Citi. Any statements in this Communication to tax matters were
not intended or written to be used, and cannot be used or relied upon, by any taxpayer for the purpose of avoiding tax penalties. Any such taxpayer should seek advice based on the taxpayer’s particular circumstances
from an independent tax advisor.

© 2012 Citigroup Global Markets Inc. Member SIPC. All rights reserved. Citi and Citi and Arc Design are trademarks and service marks of Citigroup Inc. or its affiliates and are used and registered throughout the world.
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