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Despite all the words and numbers, people
still don’t really grasp this.
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US has added 4.6 MBD equivalent of shale

gas production since 2001.
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How long will North America’s big
hydrocarbons price gap persist?
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High crude oll prices (relative to gas) mean
drillers will continue to seek tight oil.
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¢ Past: Crude prices rose while gas

prices fell, until crude prices
averaged 6x gas price in 2012 —
drillers moved off to oily shales:

— Eagle Ford, Texas

— Bakken, North Dakota

— Utica, Ohio

Today: $96 crude oil is 4x gas
($16.55/MMBtu versus $4.10).

Outlook: Oil prices and oil drilling
rigs both at 3-to-one over natural
gas, until gas production falls and
its price rises.

Source: BSA 2013, from CME-NYMEX, futures at 3/28/13, Baker Hughes U.S. weekly rig count.



US production of tight oil and NGLs Is now
rising as dramatically as natural gas did.
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Source (chart): Adam Sieminski, EIA..

¢ Emerging shale plays are forcing
new technologies:

— Multi-well/multi-stage
— Recycling of return waters
— New tech (dry fracking, CO,).

+ Major challenges:

— Low gas and NGL prices (tends to
self-correct)

— Pipeline bottlenecks, both gas and
oil (flaring)

— High cost of rail

— Environmental issues?

— Skilled labor shortages.



North Dakota’s oil production will double
Alaska’s before 2020.

Production of Crude Oil by US State, thousands of b/d
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The resulting NGL “waterfall” has driven

down prices, esp. ethane.
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EIA’s US Gas Production to 2035
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Most near-term surplus gas will be spent
replacing coal in aging power plants.

Coal-Fired Plants, MW
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The good news: Replacing old coal with
new gas reduces CO, emissions by 63-72%.

Average CcO?2 . _
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LNG is uniquely able to offset variable
generation, e.g., Spanish CCCTs.

LNG Reqgas in Spain Hourly Wind Production, MW

5000

4500

4000

3500 |
> >
3000 g ‘
2 I ol y g
Z 2500 {
I
2000
SEECEH
1500 4 (X
> ’4
1000 1 t

S SOV S
MpRsa. - DN
sl

Source: Enagas, 2012; K. Forbes 2010, ERCOT data for 7/2009. 14



Other key new gas markets will take longer
— NGVs, petrochemicals, LNG exports.

Source: Westport Innovations Inc., Vancouver, BC.



Issue: Why doesn’t America have 20
million NGVs by now?

$4.50

¢ Favorable economics since 1980s!
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$3.00 ..
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m $2.50

§$2 00 — UPS, Dulles Flyer
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Source: BSA 2011, from NYMEX, EIA data.

(per MMBtu)

— 61% efficient CCCTs vs. 26%
efficient piston engines

— No wonder electricity = 79 c/gal!
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In some regions, battery EVs are, in effect,
jUSt very hlgh eff|C|ency NGVSs.

Sl >

¢ Production of methanol and gasoline from natural gas will also
become options, as price differentials remains favorable.

Source: Tesla Motors. 17



Global firms plan to spend $80 billion on
new US gas-based industries.

¢ About 100 new manufacturing Incremental gas demand
plants in development: 12
— Chemicals & petrochemicals 10
— Fertilizers

oo

— Steel & aluminum
— Tires, plastics
— Gas to liquids

¢ Most sited near the Gulf Coast.
¢ If all proceed, added gas

demand will reach 11 Bcf/day 0
by 2035.

Bcf per day
~ o

N

2018 2035

Source: Dow Chemical, 2012.
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LNG Exports: Linking the US
to Global Gas Markets
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European demand for gas imports Is rising
with supply & nuclear issues.

+ Plunging European gas 007

production is intensifying
winter supply crises.

# In less than a decade, the UK
has transformed from exporter
to LNG importer on scale
exceeding Spain.
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Fukushima and economic growth have
each strengthened Asian gas demand.
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Gas prices among markets differ greatly
from one another.
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LNG exports from the US are sought after
for strategic and economic reasons.

=
(=11
I

=
—
R 14-
=
@ 12 4
> 75147
E lﬂ_ ; o
i % 509
S 8-
8
E_
e
2_
'D" T
2011 2020 2011 2020
US Gulf coast to Europe US Gulf coast to Japan**

B Import price

o

Net-back margin
Regasification
Shipping
Liquefaction*®

Henry Hub price

* Includes cost of pipeline transport to export terminal. ** Widening of the Panama Canal, due to be

completed in 2014, will allow for more LNG tanker traffic.
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Global shale gas is unlikely to threaten US
LNG exports for years.

Potential Shale Gas, Tcm
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¢ Most foreign gas markets are
dominated by long-term
contracts tied to fuel oil.

¢ European, Asian and Russian
shale gas resources may
remain in place absent:

Vibrant independent producing
sector

Technical expertise
Institutional reform/TPA
Education.
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