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Energy/Oill Security and Dependence:
International, Urgent, and Long -term

e Like Peter Schwarz on climate change

-NA[ ENERGY S E CHdRdsideot war asnd
peace, not of Priusods vers
e Again, we, need to build consensus on
reality and the urgency of action.

e Problem involves public good (security and
energy cost) with some global spillover

— But national/regional winners and losers are
clearer
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Nature of Oil Security Concerns:
Two Key Market Failures

e Non-competitive oil supply (sustained cost)
— Entails opportunity cost of US monopsony pwr

e Exposure to global oil supply/price shocks
where shock protection is public good
— Concentrated supply in volatile region

— Inflexibility of demand, in short run

e Limited substitutes (inelastic demand)
— Importance of oil to economy

e Particularly transportation sector)

— High oil import levels

OAK RIDGE e _ .
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OPEC Behavior: Consistent with Clumsy
Cartel, Optimal Price Markup i1s Bounded

by Short - and Long

-run Elasticities

Cartel Market Share and World Oil Prices: 1965-2005
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What are the Components of the Oll
Security/Dependence Premium?

e Two major components to oil security
premium:
— Monopsony (Demand) Effect
e (recoverable) cartel rents
— Macroeconomic Disruption/Adjustment Costs

e Determine marginal variation in these
components with import level

e Generally excluded but important: military
costs, diplomatic/geopolitical costs
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Monopsony (Demand) Component

e Like a monopolist, a monopsonist (large
consuming country or region), can influence price

— If U.S., or other large demander of oil reduces imports
e Then world demand for oil and price would likely drop

e The quantity of oil imported times the drop in price is the
monopsony effect

e Represents a economic benefit to the U.S. and other ol
Importing nations, recapturing wealth tranferred
e Range of estimates Is wide because of possibility
of strategic behavior

e OPEC options, e.g. can reduce exports in response to
demand decrease, keeping price per barrel high

e Or they can defend market share, and let price decline
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The (Long -run) Monopsony Portion of the
Premium Depends on Import Supply
Responsiveness/Elasticity and Price Level

Long-run Monopsony Premium reflects influence of oil import
level on long-run, undisrupted oil price and total import costs.
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Disruption Component:
Key Issues and Driving Factors

e Disruptions Cause Costs:
— GDP Losses due to dislocation +
— Increased Import costs
e Disruption Risk
— Likelihood of oil shocks
— Price effect of supply shocks

e Disruption Consequences
— Economic costs of price spikes
— Degree to which shock costs internalized by
US consumers and producers
e Policy Relevance
— How do these costs vary with imports?
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Past Disruptions in Oil Supplies Have
Created (Differing) Oll Price Spikes

(disruptions as % of World supply, nominal oil price)
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EMF 2005 Study Assessed Decadal , Net
Disruption Distributions By Region
(summarized in this analysis)

Short Duration (1-6 mo) Disruptions
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Annual Probabillity Distributions for

Gross Disruptions
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Past Oll Price Spikes Correlated With
Periods of Recession. Issue is What

this Means for Future Shocks

(shaded areas denote US recessions, real oil price in 2001%)
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14 POST-TRIBUNE, Jefferson City, Missourl, Thursday, April 26, 2001

Finding:
Context of
Price Increase
Matters

For its
Perception and
Damage

(How Quickly
We Forget)

-
%
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Truth in marketing?
Tom Jones, owner of Tom's Shell, in Madison. Wis. posted a
catchy gas price §
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Why has the Oll Security Premium
Increased Over Last Decade?
(Change In Indicators for U.S.)

U.S. physical
Oil/GDP Ratio
A A (+125%)

(+84%)
(+67%)

(49%) (+29%)
. (-25%)
Value i . Likelihood
e Share 3,701 Worl_d Oil of oif Responsiveness
Economy Imports Price S

Larger Dl Higher Higher Price S
Ot Ol Disruption Ol Import
Higher Demand

OAK RIDJ Note: Comparison is 1996 value to average value projected for 2006-2015.
U. S. DEPA| All these parameters are defined so they are positively related to the size
of the import premium, to varying degrees. 17
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Approach Accounts for Factors
that Mitigate Disruption Costs

e Strategic Petroleum Reserve (SPR)

—Analysis takes into account possible SPR release,
providing surge supply, dampening price increases

—Considers two SPR management strategies

eldealized SPR use, prompt and full offset of
all major supply shocks, to the extent of SPR
capabilities

eA more cautionary SPR strategy in which
SPR is applied to shocks in half of the events

e Futures Market and Other Precautionary

Behavior

—At best, futures market only partially internalizes
the costs of disruptions
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Comparison: 1996 NHTSA -Adopted, 2006
ORNL Updated

Effect / Study NHTSA- ORNL Updated*
Adopted* (2004%/barrel)
($/barrel)
Monopsony 5257 $8.90
($1.54- $3.59)|  ($2.91- $18.40)
Macroeconomic $1.03 $4.70
Disruption/Adjustment ($1.03-$2.05),  ($2.18- $7.81)
Costs
Total Mid-point $3.60 $13.60
(2.57- $5.64) ($6.71- $23.25)

MResults in 2004$. 2006 column reports mean and range including 90% of results
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Summary and Omissions from
Premium Estimate

e Analysis focuses on quantifiable, expected
marginal economic benefits

e Furthermore, following factors Omitted

risk reduction (insurance value) or other national security
considerations

Possible changes in SR/LR demand flexibility from policy (fuel
substitution, new technology?)

Possible deterrence effects of energy security measures
Foreign policy, military and national security considerations

Spillover benefits to allies (est. OECD premium ~3X higher)
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New estimates higher than 10 years ago,

but consistent with past estimates

under similar market conditions

Premium

($2004/BBL)

Oll Premium Estimates and Oil Price
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Estimated Total Economic costs of Oll
dependence have been very large.

Billions of 2000 $

Costs of Oil Dependence to the U.S. Economy
2005 Qil Price of $45.50/bbl
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Energy Security and Climate
Change 0 Synergies and Tradeoffs

e Security concerns

— Provide added motive for early action on
energy/climate

— Are a Shared interest for most major energy-
using nations

— Imply winners and losers but is NOT a global-
Zero-sum game

—Can nNADi stort &ronfdimdte- c hoi c e
efficient mix
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Energy Security and Climate Change 0
Getting Best Fuel/Tech Mix

e Climate concerns call for
— Efficiency/conservation
e (fuel economy, HEVs, VMT reduction)
— Substitution to low-C fuels (low-C biofuels, H2, CNG)

— C-capture & Sequestration
e Security/Dependence costs call for
— Efficiency/conservation
— Substitution to
e domestic vs imported fuels
e competitively-supplied vs cartelized fuels
e any domestic biofuels, H2, not imported gas, unconventional
oils
— Fuel demand and supply technologies which are flexible
(price elastic) in SR and LR
e Duel/flex fuel vehicles, P-HEVs
e Flexible bio-refineries?

— Fuels which are storable at low cost (buffer stocks)
OAK RIDGE NATIONAL L ABORATORY
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Energy Security analysts In the trenches:
oDaddyodos going off to de
prevent war] 1 n subtler,

= |

’ qr.‘?’f'*l s . :
= A S New Yorker,
, 17 Mar, 2003
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Thank you very much!
For More Information:

See our website on

NEnergy Security, Oi |
Strategic Petroleum R

wWwWw.olilsecurity.org
OAK RIDGE NATIONAL LLABORATORY
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Supplemental Slides
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Results of O/ Security Metrics Mode/
Also Highlight Late -1990s as Period of
Low Security/Dependence Costs

Distribution of QilDependence Costs as a Percent of GDP:
Business As Usual Scenario
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Recent Estimates of the Price Elasticity of Oil Demand

Support Low Short -run Elasticity (  -0.02to -0.06)
Slow Adjustment Rate (0.8 0 0.9)
Adjustment
Author Short-Run Long-Run Rate Region
Kalymon (1975) -- -0.5 -- various
Brown and Philips (1980) -0.08 -- --
Dahl (1993) -0.05 to-0.09 -0.16 t0-0.23 [ 0.6t0 0.7 various
Peseran, et al. (1998) -0.03 -0.48 0.9
Gately & Huntington (2002) -0.05 -0.5910-0.64 | 0.9 OECD
Gately & Huntington (2002) -0.03 -0.16 to-0.27 | 0.8t0 0.9 nonOECD
Cooper (2003) 0.0to0-0.11 0.0 t0-0.53 0.8 23 countries
Cooper (2003) -0.024 t0-0.069 | -0.18t0-0.45 [ 0.8t0 0.9 G-7
Hunt & Ninomiya (2003) - -0.08t0-0.12 | -- Japan, UK

Worl d Oi l

Mar ket s, fi

of

Calgary,

Source: Atkins, Frank J. and S. M. Tayyebi Jazayeri 2004. "A Literature Review of Demand Studies in
University
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Issues and Factors to consider in Oll
Import Premium 0 Disruption Component

e Portion of direct disruption costs anticipated and
Internalized (consider 25%-100%)

e Marginal effect of import reduction on disruption
sizes (due to induced slack capacity or reduced
traded volumes)

— Assume 0% to 31% barrel-for-barrel

e Marginal effect of import reduction on disruption
likelihood

— Assume zero (despite Suranovic 1994, Greene 1991,
Wirl 1985, Fromholzer 1981)
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Range of Results Constructed,
Reflecting Uncertainty on Key Factors

e All estimates for AEO2006 Base projection
— (Otherwise, range of estimates much wider and higher)

e OPEC supply response elas varies from 0 to 5, with
mode of 1.0

e Long-run supply and demand elasticity same as 1997
study values

e GDP Loss elasticity ranges from -0.01to 1 0.08

e Short-run elasticity of US import demand ranges from -
0.087 to -0.163

e Disruption reduction w/ imports varies from 0% to 30%

e Parameter distributions taken as either uniform or
triangular
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Real US Expenditures on Crude Oll
Returning to Historical Highs

(constant 2005%) AEO2006 projects
2006-2015 U.S oil
value-share ~60%

greater than in mid
1990s.

\

1996, Time of
$3.59/barrel Estimate
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