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Preface

About This Document

The purpose of this study is to critically evaluate commonly suggested links between
imported oil and U.S. national security and to assess the costs and benefits of potential
policies for reducing U.S. consumption and imports of oil and to alleviate national
security challenges linked to imported oil. We wrote this monograph to help policy-
makers and the public evaluate the potential risks associated with importing oil and
the extent to which policies might effectively reduce those risks.

The study was sponsored by the Institute for 21st Century Energy, which is afhili-
ated with the U.S. Chamber of Commerce, and co-conducted by the Environment,
Energy, and Economic Development Program (EEED) within RAND Infrastructure,
Safety, and Environment (ISE) and the International Security and Defense Policy
Center (ISDP) of the RAND National Security Research Division (NSRD). As with
all RAND research, RAND maintains full editorial control over the content and con-
clusions of its reports. In this monograph, we draw on the expertise of several indepen-
dent experts who reviewed the technical basis, findings, and conclusions to ensure their
accuracy and balance.

The report is part of RAND research on energy issues. Recent publications
include Impacts on U.S. Energy Expenditures and Greenhouse-Gas Emissions of Increasing
Renewable-Energy Use (Toman, Griffin, and Lempert, 2008), Producing Liquid Fuels
from Coal: Prospects and Policy Issues (Bartis, Camm, and Ortiz, 2008), and O3/ Shale
Development in the United States: Prospects and Policy Issues (Bartis et al., 2005).

The views in this publication do not necessarily reflect the opinions or policy
positions of the sponsor, the U.S. Chamber of Commerce’s Institute for 21st Century
Energy.

The RAND Environment, Energy, and Economic Development Program

This research was co-conducted under the auspices of the EEED within ISE. The mis-
sion of ISE is to improve the development, operation, use, and protection of society’s
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essential physical assets and natural resources and to enhance the related social aspects
of safety and security of individuals in transit and in their workplaces and communi-
ties. The EEED research portfolio addresses environmental quality and regulation,
energy resources and systems, water resources and systems, climate, natural hazards
and disasters, and economic development—both domestically and internationally.
EEED research is conducted for government, foundations, and the private sector.

Questions or comments about this monograph should be sent to the project
leader, Keith Crane (Keith_Crane@rand.org). Information about EEED is available
online (http://www.rand.org/ise/environ). Inquiries about EEED projects should be
sent to the following address:

Keith Crane, Director

Environment, Energy, and Economic Development Program, ISE
RAND Corporation

1200 South Hayes Street

Arlington, VA 22202-5050

703-413-1100, x5520

Keith_Crane@rand.org

International Security and Defense Policy Center

This research was co-conducted within the ISDP of NSRD. NSRD conducts research
and analysis for the Office of the Secretary of Defense, the Joint Staff, the Unified
Combatant Commands, the defense agencies, the Department of the Navy, the Marine
Corps, the U.S. Coast Guard, the U.S. Intelligence Community, allied foreign govern-
ments, and foundations.

For more information on ISDP, contact the Director, James Dobbins. He can
be reached by email at James_Dobbins@rand.org; by phone at 703-413-1100, exten-
sion 5134; or by mail at the RAND Corporation, 1200 S. Hayes Street, Arlington, VA
22202. More information about RAND is available at www.rand.org.
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Summary

Linkages Between Imported Oil and U.S. National Security

The United States consumes 25 percent of all the oil produced in the world, yet the
United States accounts for only 10 percent of world oil production. In 2007, on a net
basis, the United States imported 58 percent of what it consumes. This monograph
critically evaluates commonly suggested links between these imports of oil and U.S.
national security and assesses the costs and benefits of potential policies to alleviate
challenges to U.S. national security linked to imported oil. We focus on the following
areas of concern:

* economic
— the potential for an abrupt fall in supply and the concomitant surge in the
world market price of oil to disrupt U.S. economic activity to the point of pre-
cipitating an economic recession
— damage to critical nodes in the U.S. supply chain for refined oil products that
could induce short-run local shortages or, if extensive enough, national short-
falls in refined oil products, resulting in a reduction in U.S. economic output
— large increases in payments by U.S. consumers of oil due to shifts in oil prices
because of deliberate reductions in supply by major exporters
* political
— the potential of major oil exporters to manipulate exports to influence other
countries in ways inimical to U.S. interests
— the potential for competition for oil supplies to exacerbate international ten-
sions or disrupt international oil markets
— the effect of higher revenues from oil exports on the ability of “rogue” oil
exporters, such as Venezuela and Iran, to thwart U.S. policy goals
— the potential role of oil-export revenues in supporting terrorist groups
* military: the additional costs to the U.S. defense budget of forces fielded to pro-
tect the supply and transit of oil from the Persian Gulf.

xiii
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Economic Linkages

The gap between U.S. production and consumption is so large that eliminating it
would entail extraordinarily costly changes to patterns of consumption and production
of fuels. Moreover, even if total U.S. imports were cut sharply, the price of oil in the
United States would still be determined by global, not national, shifts in supply and
demand. A large, extended reduction in the global supply of oil would trigger a sharp
rise in the price of oil and lead to a sharp fall in economic output in the United States,
no matter how much or how little oil the United States imports.

The U.S. domestic supply chain for petroleum products is robust. Accelerated
repairs of breakdowns, increased imports of refined oil products, and alternative domes-
tic sources of supply make it highly unlikely that interruptions in domestic supplies
could severely disrupt the U.S. economy.

Because the United States is a net importer of oil, when oil prices fall, as they did
in the second half of 2008, the United States benefits from an improvement in its terms
of trade, as consumers of refined oil products pay less for oil. Substantial reductions
in U.S. consumption of oil or increases in domestic production of oil or oil substitutes
would lower oil prices. A decline in oil prices may benefit the United States economi-
cally, if the cost of producing additional domestic fuel does not exceed the cost of
importing oil and the economic costs of reducing oil consumption do not exceed the
benefit of reduced oil costs. Lower oil prices would also benefit the U.S. military, which
is a large consumer of refined oil products.

Political Linkages

Embargoes on exports of oil (and natural gas) have been unsuccessful in changing poli-
cies of targeted nations. As long as oil is a globally traded commodity, exporters cannot
successfully target specific countries because importers can purchase alternative sup-
plies on the global market.

Sales of oil below market prices or through grants have been more effective than
embargoes at altering the behavior of targeted nations, but this limited support tends
to last only as long as the favorable treatment.

Higher oil-export revenues have enhanced the ability for rogue states, such as Iran
and Venezuela, to pursue policies contrary to U.S. interests.

The importance of donations from individuals and charities in oil-rich Middle
Eastern states for financing al Qaeda and its affiliates has declined as terrorist groups
have increasingly turned to crime to finance their attacks. Moreover, the costs of per-
petrating a terrorist attack are so small ($15,000 to $500,000) that even a substantial
fall in Middle Eastern oil revenues would not affect al Qaeda’s ability to raise sufficient
funds to finance its operations.
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Incremental Costs of U.S. Forces to Secure the Supply and Transit of Oil from the
Persian Gulf

Estimates of the incremental costs to the U.S. defense budget for protecting sources of
oil and the routes along which oil is shipped are open to debate, with estimates in the
literature ranging from zero to half of the U.S. defense budget. Our estimates indicate
that the United States might be able to save between 12 and 15 percent of the fiscal year
(FY) 2008 U.S. defense budget if all concerns for securing oil from the Persian Gulf
should disappear. However, the size of the residual force would be dictated by remain-
ing U.S. interests in the region.

Policies to Mitigate Threats and Costs to U.S. National Security from
Imported Oil

In light of these findings, the United States would benefit from policies that diminish
the sensitivity of the U.S. economy to an abrupt decline in the supply of oil. The United
States would also benefit from policies that would push down the world market price of
oil by curbing demand or increasing competitive supplies of oil, domestic and foreign,
and alternative fuels. U.S. terms of trade would improve, to the benefit of U.S. con-
sumers; rogue oil exporters would have fewer funds at their disposal; and oil exporters
that support Hamas and Hizballah would have less money to give these organizations.
The United States might also benefit from more cost-sharing with allies and other
nations to protect Persian Gulf oil supplies and transport routes.

Policies that attempt to curtail the likelihood of an oil embargo against the United
States or to reduce oil prices to curb terrorist financing are unnecessary or unlikely to

Table S.1

Potential Links Between Imported Oil and U.S. National Security

Potential Link Risk or Cost

Large disruption in global supplies of oil Major

Increases in payments by U.S. consumers due to reductions in supply by oil exporters Major

Use of energy exports to coerce or influence other countries in ways detrimental to U.S. Minimal

interests

Competition for oil supplies among consuming nations Minimal

Increased incomes for “rogue” oil exporters Moderate

Oil-export revenues that finance small terrorist groups Minimal

(l_)ril—lfxlgl)o;t revenues that finance Harakat al-Mugawamat al-Islamiyyah (Hamas), Moderate
izballa

U.S. budgetary costs of protecting oil from the Persian Gulf Moderate
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e effective. Oil embargoes have been an ineffective tool for advancing ftoreign polic

be effect Oil embargoes have b ffective tool for ad g foreign policy
goals. Terrorist attacks cost so little to perpetrate that attempting to curtail terrorist
financing through measures affecting the oil market will not be effective.

Policies to Cushion Disruptions in the Supply of Oil

Option: Support well-functioning oil markets. Well-functioning domestic and
international petroleum markets are a primary means by which the economic costs of
disruptions in the supply of oil can be minimized. Energy prices that are free to adjust
to changes in supply and demand, undistorted by subsidies or price controls, offer
the most effective mechanism for allocating petroleum in a time of scarcity. Hence,
the U.S. government should refrain from imposing price controls or rationing during
times of severe disruptions in supply.

Option: Draw on the Strategic Petroleum Reserve (SPR). Releasing oil from the
SPR, coupled with coordinated releases from stockpiles in other oil-consuming coun-
tries, could completely or almost completely offset the effects of most modest disrup-
tions to U.S. oil supplies. However, U.S. policy for use of the SPR is ambiguous, reduc-
ing its eflicacy. Currently, the SPR can be used only after a presidential declaration of
a “national emergency,” which is left undefined. The absence of a publicly stated policy
on when the SPR will be used has the potential to trigger panic hoarding if market
participants fear a major supply disruption, bringing on the very conditions that SPR
use is supposed to ameliorate. By issuing a public statement that the SPR will be used
in the event of a major disruption in supply, the market would be better informed and
likely act more temperately if such an event came to pass.

Policies to Expand Domestic Sources of Supply

Any measures that increase the long-term global supply of refined oil products or close
substitutes will reduce the market power of oil-exporting countries, thereby lowering
the world market price of oil. Lower oil prices not only benefit U.S. consumers; they
also reduce incomes for rogue oil exporters and potentially contributions to organiza-
tions like Hamas and Hizballah, thereby enhancing U.S. national security.

Option: Open access to environmentally sensitive and other restricted areas.
Increases in the price of oil have spurred calls to relax or eliminate restrictions on oil
exploration and drilling in the Arctic National Wildlife Refuge (AN'WR) in Alaska
and on the Outer Continental Shelf (OCS) off both the east and west coasts of the
United States. A recent study released by the Energy Information Administration
(EIA, 2008a) suggests that, if AN'WR were to be opened up for oil and natural-gas
drilling, it would take approximately 10 years for oil production to begin. At their
peak, expanded access to AN'WR and offshore coastal reserves might add supply equal
to between 4 and 11 percent of baseline forecasts of U.S. demand, reducing future U.S.
imports by the same amount.
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Option: Increase supplies of unconventional fossil fuels. Unconventional fossil
fuels can be produced from coal, oil shale, oil sands, and stranded natural gas. With
the exception of Canadian oil sands, production of unconventional fuel substitutes
for oil is currently small. However, output from Canadian oil sands and U.S. coal-
to-liquid (CTL) plants could be enough to supplant 15 percent or more of baseline
domestic U.S. demand for oil. A potential constraint to achieving large production
increases is the availability of water and environmental effects. Expansion of CTL will
also depend on the costs of controlling—or penalties for releasing—carbon dioxide.
CTL is about twice as carbon dioxide—intensive as conventional oil when one factors
in all the carbon dioxide emitted, from when it is pumped out of the ground to when
it is consumed by a car or truck—that is, on a well-to-wheels basis.

Option: Increase supplies of renewable fuels (biofuels). At present, ethanol pro-
duced from corn and blended into gasoline is the most widely used renewable liquid
fuel in the United States and is likely to continue to be so. Using corn for ethanol is
economically inefficient and has harmed U.S. national security. Diverting corn from
food to ethanol production has pushed up world market prices for grains and other
foods, which, in 2008, resulted in riots in a number of developing countries. In addi-
tion, the net energy benefit of corn-based ethanol is low because so much energy is used
to fertilize, harvest, and transport corn. Substantial additional growth in the output
of ethanol will have to come from woody, noncrop cellulosic feedstocks (e.g., brush or
stubble left after harvest) for which major technological breakthroughs are needed.

Policies to Reduce Domestic Consumption of Oil

Like increases in supply, reductions in domestic petroleum demand put downward
pressure on oil prices. However, whereas increases in supply result in an increase in the
quantity of oil consumed, measures to increase energy efficiency reduce demand for
oil. Greater efficiency reduces the United States” vulnerability to price shocks because
generating the same economic output requires less oil. However, like supply-side mea-
sures, policies that discourage consumption take a long time to have a substantial effect
on demand because improving energy efficiency often requires large investments.

Option: Impose excise taxes on oil. Raising fuel taxes is the most direct way to
curb U.S. consumption of oil. Less consumption would put downward pressure on
world market oil prices, reducing some of the national security costs linked to U.S.
consumption of imported oil. Although prices for U.S. consumers would be higher, net
import payments for the country as a whole would be lower, because imports would
be reduced.

Even though excise taxes are more effective than other policy measures to encour-
age more efficient use of oil, fuel taxes have been politically unpopular in the United
States, even though the United States has the lowest fuel taxes of any industrial coun-
try. How tax revenues from increased fuel taxes would be used would affect their
overall economic impact and political opposition as well. For example, a per capita
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refund of revenues from fuel taxes through the U.S. income-tax system or identifiable
improvements in transportation infrastructure would defuse some opposition.
Option: Raise Corporate Average Fuel Economy (CAFE) standards. The economic
effects of fuel-economy standards are subject to debate. Proponents argue that these
policies overcome market barriers facing consumers who prefer better fuel economy:
Fuel-economy standards induce manufacturers to produce vehicles that are in the long-
term economic interest of consumers. Other economists have focused on the costs to
manufacturers of producing and selling vehicles when consumers may prefer less fuel-
efhicient vehicles. One study found that increasing gasoline taxes would reduce gasoline
consumption for about one-sixth the welfare cost of a corresponding increment to the

CAFE standard.

Policies to Reduce U.S. Expenditures to Defend Oil Supplies from the Persian Gulf
The United States could encourage allies to share the burden of patrolling sea-lanes and
ensuring that oil-producing nations are secure.

Effective Energy Policies and U.S. National Security

Importing oil imposes costs affecting the national security of the United States. Of the
measures we consider in this study, the adoption of the following energy policies by the
U.S. government would most effectively reduce these costs:

* Support well-functioning oil markets and refrain from imposing price controls or
rationing during times of severe disruptions in supply.

* Initiate a high-level review of prohibitions on exploring and developing new oil
fields in restricted areas in order to provide policymakers and stakeholders with
up-to-date and unbiased information on both economic benefits and environ-
mental risks from relaxing those restrictions.

* Ensure that licensing and permitting procedures and environmental standards for
developing and producing oil and oil substitutes are clear, efficient, balanced in
addressing both costs and benefits, and transparent.

* Impose an excise tax on all oil, not just imported oil, to increase fuel economy and
soften growth in demand for oil.

* Provide more U.S. government funding for research on improving the efficiency
with which the U.S. economy uses oil and competing forms of energy.
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CHAPTER ONE
Introduction

Purpose

In his 2007 State of the Union address, President George W. Bush stated that U.S. reli-
ance on foreign oil has rendered the nation’s interests “vulnerable to hostile regimes,
and to terrorists who could cause huge disruptions of oil shipments, and raise the
price of oil, and do great harm to our economy.” Concerns about the geopolitical
and national security consequences of U.S. dependence on foreign sources of oil have
triggered arguments for adopting policies to reduce oil imports. Many members of
Congress have advocated “energy independence” for the United States so as to reduce
potential threats from imported oil to U.S. national security.

Policies focused on reducing U.S. imports of oil ought to rest on a solid concep-
tual and empirical understanding of both the seriousness of the threats to U.S. national
security and the degree to which reductions in U.S. oil imports might mitigate those
threats. The purpose of this monograph is to critically evaluate links commonly sug-
gested by political leaders and commentators between imported oil and U.S. national
security and to assess the costs and benefits of potential policies to alleviate challenges
to national security linked to imported oil. We focus on the following potential links
between imported oil and U.S. national security:

* economic
— the potential for an abrupt fall in supply and the concomitant surge in the
world market price of oil to disrupt U.S. economic activity to the point of pre-
cipitating an economic recession
— damage to critical nodes in the U.S. supply chain for refined oil products that
could induce short-run local shortages or, if extensive enough, national short-
falls in refined oil products, resulting in a reduction in U.S. economic output
— large increases in payments by U.S. consumers of oil due to shifts in oil prices
because of deliberate reductions in supply by major exporters
* political
— the potential of major oil exporters to manipulate exports to influence other
countries in ways inimical to U.S. interests
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— the potential for competition for oil supplies to exacerbate international ten-
sions or disrupt international oil markets
— the effect of higher revenues from oil exports on the ability of “rogue” oil
exporters, such as Venezuela and Iran, to thwart U.S. policy goals
— the potential role of oil-export revenues in supporting terrorist groups
* military: the incremental costs to the U.S. defense budget of forces fielded to pro-
tect the supply and transit of oil.

The Monograph

We take as our point of departure the conventional wisdom that these potential threats
and costs pose significant threats that can be ameliorated by U.S. policies that reduce
imports of oil. We draw on both written materials and selected interviews with key
experts in the field, as well as our own analysis, to identify what can be said about
the nature of the threats (pro and con) and what key elements remain uncertain. We
incorporate this analysis into four substantive chapters addressing potential threats and
costs, outlined in the remainder of this chapter.

Potential Economic Costs to the United States Posed by Imported Oil

Chapter Two addresses two questions: (1) What is the potential economic effect on the
U.S. economy of an abrupt drop in the supply of 0il> And (2) to what extent would
world market oil prices fall (and the terms of trade improve for the United States)
following a decline in U.S. demand for oil? The chapter approaches these questions
by first describing the role of oil in the U.S. economy and the linkages between the
U.S. market and the global market for oil. It then assesses the major drivers of global
demand and supply of oil. It lays out the implications of the fungibility of oil for secu-
rity of supply and examines the current and past resilience of different parts of the
supply chain to shocks. It also compares U.S. reliance on imports to satisfy domestic
demand for oil with similar shares for other strategically important commodities. It
evaluates the likelihood of a major disruption in international supplies of oil and esti-
mates the potential economic cost of such a disruption to the United States in terms of
a decline in U.S. gross domestic product (GDP). It also assesses the sensitivity of world
market oil prices to reductions in demand or increases in supply.

Oil as a Foreign Policy Tool

Chapter Three assesses the possibility that oil exporters would use embargoes or sub-
sidized sales of oil as political weapons against the United States or its allies. So as to
provide a broader array of examples of embargoes being used as a political weapon, this
chapter also looks at instances in which cutoffs of natural-gas exports have been used
for political purposes, despite the substantial differences between markets for oil and
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natural gas. The chapter also reviews the costs and political consequences of attempts
by consuming nations to lock up sources of supply.

Oil-Export Revenues, “Rogue States,” and Terrorism Financing

Chapter Four evaluates the effects of higher oil prices on the ability of countries to
pursue policies antithetical to U.S. interests by examining two cases: Iran and Ven-
ezuela. In each case, the chapter looks at the role of oil in government revenues and
the ability of these governments to channel revenues to pursue foreign policies aimed
at thwarting U.S. interests. The chapter also examines the durability of these policies.
The potential role of oil-export revenues in generating funds for terrorist cells, such as
al Qaeda, and in financing larger violent movements, such as Harakat al-Muqawamat
al-Islamiyyah (Hamas) and Hizballah, is assessed.

Incremental Costs of Fielding U.S. Forces to Protect Oil Supplies and Supply Routes
from the Persian Gulf

Chapter Five provides estimates of the additional costs to the U.S. defense budget of
fielding forces to protect supplies and supply routes for oil from the Persian Gulf. The
chapter first discusses different approaches to identify U.S. forces engaged in ensur-
ing that oil supplies and oil supply routes are secure. It then estimates the costs of that
portion of these forces that the United States might forgo in the event that the mis-
sion to protect oil from the Persian Gulf were to be entirely abandoned. Because of the
ambiguities inherent in assigning U.S. military forces to a single mission, the chapter
provides a range of cost estimates.

Benefits to National Security and Costs of Policies from Diversifying Sources of
Supply and for Reducing U.S. Imports of Oil

Chapter Six critically evaluates various policy proposals for expanding supply and
reducing U.S. imports of oil or mitigating the consequences of oil-supply disruptions.
It first assesses proposed policies in terms of their likely effects on domestic energy
production, domestic oil consumption, and world market oil prices. It also investigates
potential impacts, such as increased carbon dioxide emissions from operating synthetic-
fuel plants. It then assesses the likely effects of these policies for U.S. national security
and the associated costs of these policies. It concludes with a discussion of some of the
potentially more-promising and more-effective policy options to secure U.S. oil sup-
plies and mitigate the negative effects for U.S. national security of imported oil.






CHAPTER TWO

Oil Markets and U.S. National Security

Potential Economic Threats to U.S. National Security from Importing
Oil

We examine three channels through which changes in the supply of imported oil
might affect U.S. national security:

* the potential for an abrupt fall in supply and the concomitant surge in the world
market price of oil to disrupt U.S. economic activity to the point of precipitating
an economic recession

 damage to critical nodes in the U.S. supply chain for refined oil products that
could induce short-run local shortages or, if extensive enough, national shortfalls
in refined oil products, resulting in a reduction in U.S. economic output

* large increases in payments by U.S. consumers of oil due to shifts in oil prices
because of deliberate reductions in supply by major exporters.

To evaluate the likelihood and potential costs of these threats, we first describe
the role of oil, imported and domestic, in the U.S. economy and the linkages between

the U.S. and global oil markets.

The Role of Oil in the U.S. Economy

Demand

The U.S. economy moves on gasoline, diesel, jet, and bunker fuels." Roughly 70 per-
cent of the oil consumed in the United States is used for transportation (Figure 2.1).
Although other fuels play important roles in electric-power generation, industry, house-
hold heating, and chemicals, refined oil products remain ideally suited for transporta-
tion. Because they are liquids, refined oil products can be transported and handled

I Bunker fuel is the fuel used to power oceangoing ships. It is also referred to as heavy fuel oil or residual fuel
oil.
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Figure 2.1
U.S. Demand for Petroleum, by Sector
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easily. They also combust easily and pack large amounts of energy into a relatively small
volume.

Demand for transportation drives demand for oil. Although industry consumes
about a quarter of U.S. oil, much of this consists of residual fuel oil, petroleum coke,
and asphalt, byproducts that remain after refineries have converted whatever they can
into transportation fuels. These byproducts typically compete with coal and other fuels
for industrial purposes and are priced accordingly.

Imports

On a net basis, the United States imported 12.0 million barrels per day (mbd) of oil
in 2007, 58 percent of U.S. consumption (Figure 2.2). In 1973, imports accounted
for only 35 percent of U.S. oil consumption; they hit a post-1973 low of 27 percent in
1985. If reference-case Energy Information Administration (EIA) projections of U.S.
demand and output materialize over the course of the next two decades, the share of
imported oil in U.S. consumption will fall to 53 percent in 2020, but then climb to 56
percent in 2030, slightly less than in 2007.

The largest supplier of imported oil to the United States is Canada, followed by
Saudi Arabia and Mexico. Because it is cheaper to transport oil to the United States
from Canada, Mexico, western Africa, and Venezuela than from the Persian Gulf, U.S.
importers often turn to these sources before turning to the Persian Gulf states.
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Figure 2.2
U.S. Consumption and Net Imports of Petroleum and Other Liquid Hydrocarbons
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The share of oil imported into the United States is not unusual when compared
with other strategic commodities. The share of imported uranium in total U.S. con-
sumption runs 80 percent; zinc, 63 percent; nickel, 60 percent; and aluminum, 44 per-
cent (USGS, 2007, p. 6). However, the value of oil imports dwarfs those of these
commodities. Imports of oil and refined oil products totaled $333 billion in 2007,
accounting for 16.5 percent of total U.S. imports. Of this total, $253 billion consisted
of imports of just crude oil. In contrast, imports of aluminum were only $4.4 billion,
and imports of uranium, zinc, and nickel were less than $1 billion combined.

Imports as a share of oil consumption have been rising for decades despite a
number of legislative initiatives to increase U.S. production and curb growth in demand.
Both Republicans and Democrats have stated that the United States should pursue
“energy independence.” Energy independence was the primary rationale advanced in
support of major provisions of the Energy Independence and Security Act of 2007
(Pub. L. No. 110-140). Definitions of energy independence vary from eliminating all use
of imported oil to halting the rise in the share of imports in U.S. consumption.

Because the United States still produces substantial amounts of oil, eliminat-
ing oil imports might appear, superficially, feasible. However, the gap between U.S.
production and consumption is so large that eliminating it would entail extraordi-
narily costly changes to patterns of consumption and production of fuels. Even if total
U.S. oil consumption were to drop substantially, imports would still comprise a large
share of the total, in the absence of policies to explicitly restrict imports. Most other
net importers of oil do not consider eliminating oil imports to be a policy option. In
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Europe, the United Kingdom and Norway produce sizable amounts of oil from the
North Sea, but continental European Union (EU) member states produce very little.
Japan and South Korea rely on imports for virtually all their oil. For these states,
imports are a fact of life.

As discussed in detail in Chapter Six, achieving the more modest policy goal of
reducing U.S. imports of oil may be achievable but would still be challenging. Energy
independence, if defined as eliminating all imports of oil, is not currently an economic
option for the United States. This state of affairs is unlikely to change over the course
of the next few decades.

Global and U.S. Consumption

The trend in world oil consumption has been up. Despite a dip in the mid-1980s,
global consumption rose from 63.1 mbd in 1980 to 85.8 mbd in 2007 (Figure 2.3).
U.S. consumption also rose between 1980 and 2007, from 17.1 mbd to 20.7 mbd.
However, along with global consumption, U.S. consumption dipped in 2008. The
United States remains the largest consumer of oil in the world, accounting for 24 per-
cent of global consumption in 2007. However, the share of the United States and the
rest of the developed world—particularly, the EU, Australia, and Japan—has been fall-
ing. In 2007, the developed world consumed 47 percent of the global total, down from
58 percent in 1980. In the case of the United States, its share of global consumption
has fallen 3 percentage points since 1980, when it was 27 percent.

Figure 2.3
World Oil Consumption
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Since 1980, consumption in the developed world has grown by only 0.3 percent
per year. However, oil consumption by the rest of the world has been growing 2.0
percent per year. Increases in consumption by China have been an important con-
tributor to this trend: China has been increasing its consumption of oil at an average
annual rate of 5.5 percent since 1980. It now accounts for 9 percent of global con-
sumption, 1.5 times that of Japan. The rapid increase in oil consumption in China
and other developing countries coupled with continued modest growth in consump-
tion in the United States contributed heavily to the sharp rise in oil prices between
2003 and the first part of 2008.

As in the United States, most of the oil consumed in the rest of the world is
used for transportation. In the developing world, increases in truck transportation
have driven up demand for diesel, and large increases in car ownership have pushed up
demand for gasoline as well as diesel. Refined oil products are also used extensively in
the developing world to generate electricity, much more so than in the United States
or western Europe.

Major energy-forecasting institutions project continued increases in global oil
consumption (EIA, 2008d; IEA, 2007; Shell, 2008). According to the EIA, the statisti-
cal arm of the U.S. Department of Energy, global oil consumption will rise 32 percent
between 2007 and 2030 to 112.5 mbd under their reference-case price scenario (EIA,
2008¢). Almost all of the increment (89 percent) will be driven by increased demand
from developing countries. Rising economic output and higher incomes in these coun-
tries are projected to lead to increased expenditures on automobiles, air travel, and
other goods and services that drive consumption of refined oil products.

Increases in the price of oil in 2007 and the first half of 2008 caused some fore-
casters to scale back their projections of growth in consumption. For example, in 2007,
the EIA projected global consumption in 2030 of 118 mbd, 5 percent more than in
the 2008 forecast (EIA, 2007c, p. 29). However, even if oil prices return to their levels
of the first half of 2008, rising output and incomes will increase global demand for
transportation, leading to more consumption of refined oil products until such time as
alternative fuels and transportation technologies are substantially more pervasive.

Global Production and Reserves

Global production of oil and liquid hydrocarbons was 84.4 mbd in 2007 (Figure 2.4).
Of that amount, the United States produced 8.5 mbd, 10.0 percent of the total. The
members of the Organization of the Petroleum Exporting Countries (OPEC) accounted
for 38 percent of global production; Saudi Arabia alone supplied 12.1 percent. Output
from the former Soviet republics, primarily Russia, Azerbaijan, and Kazakhstan,
accounted for 14.9 percent, more than Saudi Arabia. U.S. output has been gradually
falling since 1985. In contrast, after sharply cutting production in the 1980s, in 2007,
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Figure 2.4
World Oil Production
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Saudi Arabia produced as much as it did in 1980. However, during the 2008-2009
recession, it has once again cut output. Russia and the other former Soviet republics
have boosted output above past peaks.

'The EIA projects that U.S. production will rise through 2020 because of enhanced
recovery techniques and more offshore production (EIA, 2007a, p. 95). After 2020,
output is projected to decline slightly, but output is still projected to be higher in 2030
than in 2007 (Figure 2.4). Outside the United States, increases in production are pro-
jected to come from OPEC, especially the states bordering the Persian Gulf, Russia
and other former Soviet republics, and new producers in Africa and Latin America.
These suppliers will provide the increase in oil output that will be needed to satisfy the
rise in global consumption through 2030.

The National Petroleum Council (NPC) presents estimates from 2006 of projec-
tions for oil production for 2030 ranging from a low of 88 mbd from the Association
for the Study of Peak Oil and Gas to an average of 107 mbd from the major interna-
tional oil companies” internal projections to 118 mbd from the EIA’s reference-case
projections (NPC, 2007, pp. 93, 113). Shell, which published its 2008 oil-output pro-
jections in the form of two scenarios, projects output growth through 2020 that closely
tracks EIA’s 2008 projections. However, for 2030, Shell projects output levels 11 and
17 percent less than EIA’s reference case (Shell, 2008, p. 46).2

2 Calculated from figures in exajoules from Shell and converted into mbd using EIA global output numbers for
2000.



Oil Markets and U.S. National Security 11

Differing assumptions about the extent and effectiveness of government policies
to curb oil consumption and emissions of carbon dioxide are one reason for the dif-
ferences between these projections. Shell chief executive officer Jeroen van der Veer,
along with some others, argues that most of the oil that has been easiest to extract will
be gone by the end of the next decade (Teslik, 2008). According to van der Veer, new
finds will be more difficult and expensive to extract. In contrast, the NPC points out
that the cost of new production technologies, such as offshore drilling and enhanced
recovery techniques, tends to drop as suppliers and oil producers become more profi-
cient, making difficult fields more economica