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Key Points

* 2008 oil prices did not reflect geological truths
global supplies

* Enormous quantities of unconventional fuels
become viable at oil prices below $100 per barrel

* Oil imports cause large wealth transfers, but do not
pose a significant national security issue

* Future fossil fuel demand will be determined by
policy measures directed at global climate change
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17 Years of Low Oll Prices
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Causes of High Oil Prices

1. Lack of investment in exploration and oil field
development when prices were low
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Causes of High Ol Prices

1. Lack of investment in exploration and oil field
development when prices were low

2. Increased demand, especially from Asia
3. National control of oil reserves and production

4. Limited prospects for finding new low-cost, giant fields
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Over the Next 5 Years

* Expect continued volatility in oil prices

* Prepare for continued low prices -- below $60 per
barrel

— Likely but not predictable

— If so, opportunity to weaken the political control
of oil resources

* Take policy measures to reduce demand for
conventional oll
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What About the Long Term?

* Prices will rise, of course

— But persistent prices over $100 per barrel are
unlikely over the next 20 years

* Because world oil prices can be significantly
moderated by

— Conservation
— Unconventional fuels production
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One Future is
Increasing Reliance on OPEC Supplies

Source: ExxonMobil
2008 Energy Outlook
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But We Have Other Supply Options

* Enhanced recovery of petroleum from existing
fields

* Vast unconventional resources
— Heavy ol
— Tar Sands
— Natural Gas
— Oil Shale
— Coal
— Biomass
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Key RAND Findings For Oil Shale

* Massive resource base, but
expensive to extract

— 800 billion barrels
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* Promising advanced
technology, initial production
possible by 2016
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Key RAND Findings For Oil Shale

* Massive resource base, but
expensive to extract

— 800 billion barrels

* Promising advanced
technology, initial production
possible by 2016

* Important environmental and
governance issues need to be
resolved
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RAND Also Studied Using Coal to Produce Liquids

Producing Liquid Fuels from Coal
Prospects and Policy Issues--2008
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Key Findings

* U.S. coal resource base can support over 3 million
barrels per day of production

* Established technologies are available

* Production costs are potentially favorable

— Coal-to-liquid fuels may be competitive with
crude oil at $60 to $70 per barrel

* High-value fuels can be produced

* Technology is available for reducing greenhouse
gas emissions significantly below conventional oil
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But Today, Investments in Oil Shale and Coal
Liquids Are Being Impeded by Uncertainties

* What are the production costs for first-of-a-kind
plants?

* Where are world oil prices heading?

* How will greenhouse gas emissions be regulated
and how can they be managed?
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Adverse Consequences of Importing Oil

* Wealth transfers

— A $50 increase in crude oil raises costs about
$3000 per year per household

— Export revenues help rogue states

* Disruption of supplies
— Would have very large adverse impact

— But no evidence that an embargo can be
effective

— Impact would be independent of our import level
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Global Climate Change

* The challenge for energy policy is continuity of
supply while greatly reducing greenhouse gas
emissions

* Without action, the trend will be greatly increased
coal, natural gas, and oil use
* With action,

— Coal 6s future depends on viabil
geologically storing carbon dioxide

— Natural gas resources are not sufficient to displace coal

— Significant GHG reductions will require greatly reduced
petroleum use

— A much greater role for nuclear power may be required
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National Energy Policy Alternatives

* U.S. energy policy to date:
— Emphasis on R&D with minimal results
— Politicians choosing and forcing technologies

« Subsidies: ethanol and biodiesel
- Hidden costs: renewable fuel standards, CAFE

* Multi-hundred page energy legislation

* What has been missing is reliance on simple, broad-
based, market-driven mechanisms

RAND bartis -21- 6-11-09



