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Trends Drivers

o Upstream cost structures and margins relative to
financing

 Demand-side pricing policies by governments (oil)
* Impact of financial markets

 Resources and opportunities — “frontier” oill

* “Frontier” natural gas

e Cross-commodity pricing (fuel competition) — the
challenge of building value for nat gas

e Climate
* Investment trends — invest in what you know
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Players and Cost Structures
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"North America marginal cost of production was $69.44/BOE. Source: Bernstein Research
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http://www.worldbank.org/noc
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Non-Commercial Performance
Contributions by Type/Revenue (%)

StatHydro Petrobras Sinopec Petrochina Pemex
M Taxes, Roys., Bonuses M Price Subsidies

B Direct Social Expenses B Excess Labor Cost
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Oil Demand Growth by Region, 2006-2008 (YTD)
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Not All Opportunities are the Same

Conventional Reservoirs

Small volumes that are
easy to develop

-l |
High=Medium
Quality
Unconventional
Large volumes gas, . ; § Tight Gas
difficult to 2 § Sands
develop %

Increased pricing
Improved technology

4
.
k.

From Holditch, 2005, “ Statistical Correlations in Tight Gas Sands”, American Association of
Petroleum Geologists (AAPG) Hedberg Conference Proceedings.
http://www.searchanddiscovery.net/documents/abstracts/2005hedberg vail/abstracts/extended/hol
ditch0l/holditch0l.htm
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Electron Imagery of Barnett Fractures

Gale, J. F. W., Reed, R. M., and Holder, Jon, 2007, Natural fractures in the Barnett Shale and their
importance for hydraulic fracture treatments: AAPG Bulletin, v. 91, no. 4, p. 603-622.
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US Gas Rigs, Production
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The Endless Resource
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Source: Kvenvolden and Rogers, *Gaia's Breath—Global Methane Exhalations,” Marine and Patroloum Geology 22 (2005).
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Natural Gas vs. Petroleum Prlces
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Public Acceptance: Sample LNG
Projects in Same Region

Safety/Security

What caused the differences?
Onshore vs. Offshore?
Developer posture?
Fisheries Early dialogue?

Other/Intangible A Wetlands

Safety/Security
Air Emissions Energy Costs Other/Intangible:
1 - Perceived Benefit .
Employmen oads 3 - Indifferent Property Value Fisheries
5 - Perceived Cost
Taxes
O Immediate Site Community O Waterway Community ] Local Community (City)
Greater Community (State) [J  National Community (Federal) [ External Interest Group

Unlicensed Onshore
Project

Taxes

O Immediate Site Community O  Waterway Community 1 Local Community (City)
Greater Community (State) [J  National Community (Federal) [0 External Interest Group

Licensed Offshore Project
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Sample Projects in Different Regions

Safety/Security
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Math Whiz

Total annual CO2 emitted is 188 bn ton

8bn is derived from human activity
— US produces 2 bn

* Net generation from US coal plants is ~170mm MWh
— CO2 production is ~2,250 Ibs/MWh, or 191mm tons

« The total atmosphere is 5 quadrillion tons

— We would be removing 0.00000382% if all CO2 from US
coal-fired power gen was captured

— We would be removing 0.00016% if all CO2 attributed
with human activity were captured or eliminated
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Technology — Our Industry’s Investments (2000-2007)

$188 Billion
$121.4 Billion
(65%) $109.8 Billion
(60%)

$58.3 Billion

i) $45.5 Billion

(25%)

$32.7 Billion
(15%)
$8.3 Billion
(4%) I I
| I I | | |
Oil and Gas Other Federal Frontier End Mon
Companies Private Government Hydrocarbons Use Hydrocarbons

Source: T? and Associates and CEE
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Leading Emerging Energy Investments by U.S. Firms (2000-2007)

End Use: $45.5 Billion

Source: |[ER and CEE

Other Private
Companies
$28 Billion

Federal
Government
$1.6 Billion

Non-hydrocarbons: $32.7 Billion
Federal

Government
$3 Billion

Other Private
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$12 Billion

Oil and Gas

Companies

$15.9 Billion
Oil and Gas
Companies
$1.7 Billion
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Carbon Mitigation (2000-2006)

$94 Billion

$42 Billion

(45%)
$37 Billion

(39%)

$15 Billion

(16%)

Oil and Gas Other Federal
Companies Private Government

Source: T2 & Associates and CEE
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Center for Energy Economics

www.beq.utexas.edu/energyecon

Michelle.Foss@beg.utexas.edu
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