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FOREWORD

Welcome to this 27th edition of the Transportation Energy Data Book. Over half of these
editions have been produced by Stacy Davis. DOE is grateful for her dedication and the skill
she has brought to this effort.

I would like to bring to your attention some of the data that is new:
New tables (1.14, 1.15, and 1.16) show transportation petroleum use by mode.

New data on ethanol consumption are provided in Table 2.4.

Table 3.4 shows the number of vehicles per 1000 people in different regions of the world for
1996 and 2006. The values for China grew from 9.3 to 26.6 in this ten year period.

Table 5.10 and Figure 5.3 show the mpg for Class 8 trucks as a function of speed.

New data on the percent of trips, share of time, miles per hour, and miles per trip as a function
of daily miles traveled are shown in Table 8.15.

Table 8.16 shows the characteristics of daily driving as a function of the dwelling unit type and
density.

The percent of housing units with a garage or carport is shown in Table8.17 by type of housing
unit and by location.

I hope you find value in this data book. We welcome suggestions on how to improve it. Since
the last edition of this data book, it has been learned that DOT will continue to conduct the
National Household Travel Survey. Survey data collected in 2008 should be available in a few
years.

Gty B Petsion
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ABSTRACT

The Transportation Energy Data Book: Edition 27 is a statistical compendium prepared and
published by Oak Ridge National Laboratory (ORNL) under contract with the Office of Planning,
Budget Formulation, and Analysis, under the Energy Efficiency and Renewable Energy (EERE)
program in the Department of Energy (DOE). Designed for use as a desk-top reference, the data
book represents an assembly and display of statistics and information that characterize transportation
activity, and presents data on other factors that influence transportation energy use. The purpose of
this document is to present relevant statistical data in the form of tables and graphs. The latest
editions of the Data Book are available to a larger audience via the Internet (cta.ornl.gov/data).

This edition of the Data Book has 12 chapters which focus on various aspects of the
transportation industry. Chapter 1 focuses on petroleum; Chapter 2 — energy; Chapter 3 — highway
vehicles; Chapter 4 — light vehicles; Chapter 5 — heavy vehicles; Chapter 6 — alternative fuel
vehicles; Chapter 7 — fleet vehicles; Chapter 8 — household vehicles; and Chapter 9— nonhighway
modes; Chapter 10 — transportation and the economy; Chapter 11 — greenhouse gas emissions; and
Chapter 12 —criteria pollutant emissions. The sources used represent the latest available data. There
are also three appendices which include detailed source information for some tables, measures of
conversion, and the definition of Census divisions and regions. A glossary of terms and a title index

are also included for the readers convenience.
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INTRODUCTION

In January 1976, the Transportation Energy Conservation (TEC) Division of the Energy
Research and Development Administration contracted with Oak Ridge National Laboratory (ORNL)
to prepare a Transportation Energy Conservation Data Book to be used by TEC staff in their
evaluation of current and proposed conservation strategies. The major purposes of the data book
were to draw together, under one cover, transportation data from diverse sources, to resolve data
conflicts and inconsistencies, and to produce a comprehensive document. The first edition of the
TEC Data Book was published in October 1976. With the passage of the Department of Energy
(DOE) Organization Act, the work being conducted by the former Transportation Energy
Conservation Division fell under the purview of the DOE’s Office of Transportation Programs, then
to the Office of Transportation Technologies. DOE, through the Office of Transportation
Technologies, has supported the compilation of Editions 3 through 21. In the most recent DOE
organization, Editions 22 through 27 fall under the purview of the Office of Energy Efficiency and
Renewable Energy.

Policymakers and analysts need to be well-informed about activity in the transportation sector.
The organization and scope of the data book reflect the need for different kinds of information. For
this reason, Edition 27 updates much of the same type of data that is found in previous editions.

In any attempt to compile a comprehensive set of statistics on transportation activity, numerous
instances of inadequacies and inaccuracies in the basic data are encountered. Where such problems
occur, estimates are developed by ORNL. To minimize the misuse of these statistics, an appendix
(Appendix A) is included to document the estimation procedures. The attempt is to provide
sufficient information for the conscientious user to evaluate the estimates and to form their own
opinions as to their utility. Clearly, the accuracy of the estimates cannot exceed the accuracy of the
primary data, an accuracy which in most instances is unknown. In cases where data accuracy is
known or substantial errors are strongly suspected in the data, the reader is alerted. In all cases it
should be recognized that the estimates are not precise.

The majority of the statistics contained in the data book are taken directly from published
sources, although these data may be reformatted for presentation by ORNL. Consequently, neither

ORNL nor DOE endorses the validity of these data.
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Chapter 1
Petroleum

Summary Statistics from Tables/Figures in this Chapter

Source
Table 1.3 World Petroleum Production, 2007 (million barrels per day) 81.19
U.S. Production (million barrels per day) 6.88
U.S. Share 8.5%
Table 1.4 World Petroleum Consumption, 2006 (million barrels per day) 84.77
U.S. Consumption (million barrels per day) 20.69
U.S. Share 24.4%
OECD North
Figure 1.5  Average refinery yield, 2006 Europe America
Gasoline 20.3% 40.4%
Diesel oil 36.7% 24.7%
Residual fuel 15.8% 6.2%
Kerosene 6.4% 8.0%
Other 20.8% 20.7%
Table 1.12  U.S. transportation petroleum use as a percent of U.S. petroleum production, 2007  184.7%
Table 1.12  Net imports as a percentage of U.S. petroleum consumption, 2007 58.2%
Table 1.13  Transportation share of U.S. petroleum consumption, 2007 68.3%
Table 1.16  Highway share of transportation petroleum consumption, 2006 84.1%
Table 1.16  Light vehicle share of transportation petroleum consumption, 2006 65.2%

In this document, petroleum is defined

as crude oil (including lease condensate)
and natural gas plant liquids.

Natural gas
Crude plant
oil liquids Petroleum

+
1l
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Although the world has consumed about 40% of estimated conventional oil resources, the total fossil fuel potential is

huge. Methane hydrates—a potential source of natural gas—are included in the “additional occurrences” of
unconventional natural gas, and constitute the largest resource.

Table 1.1
World Fossil Fuel Potential
(gigatonnes of carbon)

Consumption Additional
(1860-1998) Reserves Resources occurrences
Oil
Conventional 97 120 121 0
Unconventional 6 102 305 914
Natural Gas
Conventional 36 83 170 0
Unconventional 1 144 364 14,176
Coal 155 533 4,618 '
Source:

Rogner, H.H., World Energy Assessment: Energy and the Challenge of Sustainability, Part 11,
Chapter 5, 2000, p. 149.

Figure 1.1. World Fossil Fuel Potential

Additional [l Resources [ | Reserves JJ] Consumption

< occurances

6,000

5,306

5,000 1

4,000 1

3,000

Gigatonnes of carbon

2,000 1,665

Oil Natural gas Coal

Source:
See Table 1.1.

4 Data are not available.

T
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In 2007, the Organization of Petroleum Exporting Countries (OPEC) accounted for more than 40% of world oil
production. Responding to low oil prices in early 2000, Mexico, Norway, Russia, and Oman joined OPEC in cutting

production. This group of oil countries, referred to here as OPEC+, account for more than 60% of world oil
production.

Table 1.2
World Crude Oil Production, 1960-2007*
(million barrels per day)

Total Persian Persian
United U.S. Total OPEC OPEC +° non- Gulf Gulf*
Year States share OPEC® share OPEC +° share OPEC nations* share World
1960 7.04 33.5% 8.70 41.4% 12.25 58.3% 12.29 5.27 25.1% 20.99
1965 7.80 25.7% 14.35 47.3% 19.83 65.4% 15.98 8.37 27.6% 30.33
R e Y — T HiC — SN — TS T T e R ST — T Sy i
1975 8.38 15.9% 26.94 51.0% 37.70 71.4% 25.89 18.93 35.8% 52.83
R T T — T a— iy m— ST e o T — R T Ty S5
1985 8.97 16.6% 16.41 30.4% 32.02 59.3% 37.55 9.63 17.8% 53.97
R T T A CE T — T A SgE T — TR .
1987 8.35 14.7% 18.52 32.7% 34.72 61.3% 38.15 12.10 21.4% 56.67
1988 8.14 13.9% 20.32 34.6% 36.66 62.4% 38.42 13.46 22.9% 58.74
1989 7.61 12.7% 22.07 36.9% 38.50 64.3% 37.79 14.84 24.8% 59.86
1990 7.36 12.2% 23.67 39.1% 39.52 65.3% 36.82 15.28 25.3% 60.49
1991 7.42 12.3% 23.27 38.6% 38.53 64.0% 36.94 14.74 24.5% 60.21
1992 7.17 11.9% 24.40 40.5% 37.67 62.6% 35.81 15.97 26.5% 60.21
1993 6.85 11.4% 25.12 41.7% 37.65 62.5% 35.12 16.71 27.7% 60.24
1994 6.66 10.9% 25.51 41.8% 37.67 61.8% 35.48 16.96 27.8% 60.99
1995 6.56 10.5% 26.65 42.7% 38.89 61.3% 35.74 17.21 27.6% 62.39
1996 6.46 10.1% 27.17 42.6% 39.85 62.5% 36.58 17.37 27.2% 63.75
1997 6.45 9.8% 28.42 43.2% 41.41 63.0% 37.32 18.10 27.5% 65.74
1998 6.25 9.3% 29.51 44.1% 42.34 63.2% 37.46 19.34 28.9% 66.97
1999 5.88 8.9% 28.32 43.0% 41.24 62.6% 37.60 18.67 28.3% 65.92
2000 5.82 8.5% 30.01 43.8% 43.70 63.8% 38.48 19.89 29.0% 68.50
2001 5.80 8.5% 29.09 42.7% 43.28 63.5% 39.01 19.10 28.0% 68.10
2002 5.75 8.6% 27.25 40.6% 41.87 62.3% 39.92 17.79 26.5% 67.17
2003 5.68 8.2% 28.37 41.4% 44.09 63.5% 40.72 19.06 27.4% 69.45
2004 5.42 7.5% 30.98 42.7% 46.87 64.6% 41.54 20.79 28.7% 72.51
2005 5.18 7.0% 32.41 43.9% 48.25 65.4% 41.40 21.50 29.1% 73.81
2006 5.10 6.9% 32.08 43.6% 47.81 65.0% 41.46 21.23 28.9% 73.54
2007 5.10 7.0% 31.67 43.2% 47.17 64.3% 41.64 20.68 28.2% 73.31
Average annual percentage change
1960-2007 -0.7% 2.8% 2.9% 2.6% 3.0% 2.7%
1970-2007 -1.7% 0.8% 1.1% 1.7% 1.2% 1.3%
1997-2007 -2.3% 1.1% 1.3% 1.1% 1.3% 1.1%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2008,
Washington, DC, 2008, Table 11.1a and 11.1b. (Additional resources: www.eia.doe.gov)

* Includes lease condensate. Excludes natural gas plant liquids.

" See Glossary for membership.

¢ OPEC+ includes all OPEC nations plus Russia, Mexico, Norway and Oman.
¢ See Glossary for Persian Gulf Nations.
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This table shows petroleum production, which includes both crude oil and natural gas plant liquids. The U.S. was

responsible for 8.5% of the world’s petroleum production in 2007, but only 7.0% of the world’s crude oil production
(Table 1.2). The reduction in World petroleum production from 2006 to 2007 is the largest decline since 1981-82.

Table 1.3
World Petroleum Production, 1973-2007°
(million barrels per day)

Non- Persian Persian
United U.S. Total OPEC Total non- OPEC Gulf Gulf*
Year States share OPEC® share OPEC share nations® share World
1973 10.95 18.7% 31.33 53.6% 27.14 46.4% 20.86 35.7% 58.47
1974 10.44 17.8% 31.04 53.1% 27.47 46.9% 21.51 36.8% 58.51
1975 10.01 18.0% 27.47 49.4% 28.48 51.2% 19.18 34.5% 55.62
1976 9.74 16.2% 31.06 51.6% 29.14 48.4% 21.81 36.2% 60.21
1977 9.86 15.7% 31.75 50.6% 30.94 49.4% 22.06 35.2% 62.69
1978 10.27 16.2% 30.37 48.0% 32.87 52.0% 21.02 33.2% 63.24
1979 10.14 15.4% 31.58 47.9% 34.37 52.1% 21.52 32.6% 65.96
1980 10.17 16.1% 27.69 43.9% 35.70 56.6% 18.50 29.3% 63.03
1981 10.18 17.1% 23.65 39.6% 36.03 60.4% 15.84 26.5% 59.68
1982 10.20 17.9% 19.96 35.0% 37.13 65.0% 12.77 22.4% 57.09
1983 10.25 18.0% 18.69 32.9% 38.21 67.1% 11.63 20.4% 56.90
1984 10.51 18.0% 18.78 32.2% 39.60 68.8% 11.39 19.5% 58.38
1985 10.58 18.3% 17.59 30.4% 40.85 70.5% 10.28 17.7% 5791
1986 10.23 16.9% 19.82 32.8% 41.14 68.2% 12.40 20.5% 60.36
1987 9.94 16.3% 20.06 32.9% 41.44 68.0% 12.82 21.0% 60.92
1988 9.77 15.5% 22.16 35.1% 41.83 66.2% 14.27 22.6% 63.18
1989 9.16 14.2% 24.00 37.3% 41.11 63.9% 15.69 24.4% 64.30
1990 8.91 13.7% 25.24 38.7% 40.73 62.5% 16.21 24.9% 65.13
1991 9.08 14.0% 25.38 39.0% 40.46 62.2% 15.67 24.1% 65.01
1992 8.87 13.7% 26.61 41.0% 39.29 60.5% 16.97 26.1% 64.96
1993 8.58 13.2% 27.41 42.0% 38.74 59.4% 17.76 27.2% 65.23
1994 8.39 12.6% 28.13 42.3% 39.22 58.9% 18.29 27.5% 66.57
1995 8.32 12.2% 28.81 42.3% 40.22 59.1% 18.57 27.3% 68.04
1996 8.30 11.9% 29.34 42.2% 41.25 59.3% 18.72 26.9% 69.53
1997 8.27 11.5% 30.67 42.8% 42.03 58.7% 19.52 27.2% 71.66
1998 8.01 11.0% 31.82 43.6% 42.32 58.0% 20.83 28.5% 73.03
1999 7.73 10.7% 30.69 42.5% 41.47 57.5% 20.16 27.9% 72.16
2000 7.79 10.4% 32.51 43.4% 42.45 56.6% 21.54 28.7% 74.96
2001 7.67 10.2% 31.81 42.5% 43.06 57.5% 20.82 27.8% 74.87
2002 7.63 10.3% 30.05 40.6% 44.00 59.4% 19.59 26.5% 74.05
2003 7.40 9.7% 31.69 41.4% 4491 58.6% 21.04 27.5% 76.60
2004 7.23 9.0% 34.21 42.8% 45.69 57.2% 22.89 28.6% 79.91
2005 6.90 8.5% 35.88 44.0% 45.58 56.0% 23.78 29.2% 81.46
2006 6.84 8.2% 35.63 42.8% 47.70 57.2% 23.52 28.2% 83.33
2007 6.88 8.5% 35.29 43.5% 45.90 56.5% 23.01 28.3% 81.19
Average annual percentage change
1973-2007 -1.4% 0.4% 1.6% 0.3% 1.0%
1997-2007 -1.8% 1.4% 0.9% 1.7% 1.3%

Source:
U.S. Department of Energy, Energy Information Administration, International Petroleum Monthly, March
2008, Tables 4.1c, 4.1d and 4.3. (Additional resources: www.eia.doe.gov)

*Includes natural gas plant liquids, crude oil and lease condensate. Does not account for all inputs or refinery
processing gain.

® Organization of Petroleum Exporting Countries. See Glossary for membership.

¢ See Glossary for Persian Gulf Nations.
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The United States has accounted for approximately one-quarter of the world’s petroleum consumption for the last two

decades.

Table 1.4
World Petroleum Consumption, 1960-2007
(million barrels per day)

United Total
Year States U.S. share Total OECD?* non-OECD World
1960 9.80 45.9% 15.78 5.56 21.34
1965 11.51 37.0% 22.81 8.33 31.14
.......... R R ot St
1975 16.32 29.0% 39.14 17.06 56.20
.......... S I B
1977 18.43 29.8% 42.78 19.05 61.83
1978 18.85 29.4% 43.98 20.18 64.16
1979 18.51 28.4% 44.39 20.84 65.22
1980 17.06 27.0% 41.76 21.35 63.11
1981 16.06 26.4% 39.49 21.45 60.94
1982 15.30 25.7% 37.77 21.78 59.54
1983 15.23 25.9% 36.91 21.87 58.78
1984 15.73 26.3% 37.69 22.12 59.82
1985 15.73 26.2% 37.48 22.60 60.09
1986 16.28 26.3% 38.60 23.21 61.81
1987 16.67 26.4% 39.34 23.75 63.10
1988 17.28 26.6% 40.65 24.31 64.97
1989 17.33 26.2% 41.33 24.75 66.08
1990 16.99 25.5% 41.61 25.07 66.68
1991 16.71 24.8% 42.00 25.28 67.28
1992 17.03 25.2% 42.95 24.52 67.46
1993 17.24 25.5% 43.30 24.30 67.60
1994 17.72 25.7% 44.44 24.43 68.86
1995 17.73 25.3% 44.90 25.17 70.07
1996 18.31 25.6% 45.98 25.65 71.63
1997 18.62 25.4% 46.72 26.65 73.37
1998 18.92 25.6% 46.89 27.12 74.00
1999 19.52 25.8% 47.81 27.86 75.66
2000 19.70 25.7% 47.87 28.79 76.66
2001 19.65 25.4% 47.95 29.46 77.40
2002 19.76 25.3% 47.89 30.15 78.04
2003 20.03 25.2% 48.61 31.01 79.61
2004 20.73 25.2% 49.36 33.97 82.33
2005 20.80 24.9% 49.66 33.99 83.66
2006 20.69 24.4% 49.33 35.44 84.77
2007 20.68 ° 48.91 ° °
Average annual percentage change ©

1960-2007 1.6% 2.4% 4.1% 3.0%

1970-2007 0.9% 0.9% 3.0% 1.7%

1997-2007 1.1% 0.5% 3.3% 1.7%

Source:
U.S. Department of Energy, Energy Information Administration, International Petroleum Monthly,
February 2008. (Additional resources: www.eia.doe.gov)

* Organization for Economic Cooperation and Development. See Glossary for membership.
" Not available.
¢ Average annual percentage for latest available year.
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Figure 1.2. World Qil Reserves, Production and Consumption, 2006
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Table 1.5

OPEC Rest of World

World Oil Reserves, Production and Consumption, 2006

Petroleum Petroleum
Crude oil production consumption
reserves (million (million
(billion Reserve barrels Production barrels Consumption
barrels) share per day) share per day) share
U.S. 21.8 2% 6.8 8% 20.7 24%
OPEC 908.8 70% 35.1 41% 7.8 9%
Rest of world 363.4 28% 394 48% 57.1 67%

Sources:

Reserves — Energy Information Administration, International Energy Annual 2005, Table 8.1.

Production — Energy Information Administration, International Petroleum Monthly, March 2008,
Tables 4.1a—4.1c and 4.3

Consumption (2005 data) — Energy Information Administration, International Energy Annual 2005, June
2007, Table 1.2. (Additional resources: www.eia.doe.gov)

Note: Total consumption is higher than total production due to refinery gains including alcohol and
liquid products produced from coal and other sources. OPEC countries include Venezuela, Iran, Iraq,
Kuwait, Qatar, Saudi Arabia, United Arab Emirates, Algeria, Libya, Nigeria, Indonesia, Gabon, and
Ecuador. OPEC consumption data are for 2005.

T
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Figure 1.3. World Natural Gas Reserves, Production and Consumption, 2006
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Table 1.6
World Natural Gas Reserves, Production and Consumption, 2006
(trillion cubic feet)

Production, Consumption (trillion cubic feet)

Natural gas Reserve Natural gas Production Natural gas Consumption
reserves share production share consumption share
U.S. 204.4 3% 18.1 18% 22.2 21%
OPEC 3,154.4 52% 17.8 18% 12.5 12%
Rest of world 2,765.2 45% 65.6 65% 69.0 67%

Source:

Energy Information Administration, International Energy Annual 2005, June 2007, Tables 1.3, 2.4 and 8.1.

(Additional resources: www.eia.doe.gov)

Note: Reserves as of January 1, 2006. Production data are dry gas production.
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The share of petroleum imported to the U.S. can be calculated using total imports or net imports. Net imports, which is
the preferred data, rose to 50% of U.S. petroleum consumption for the first time in 1998, while total imports reached 50%

for the first time in 1993. OPEC share of net imports has been below 50% since 1993, and the Persian Gulf share in
2006 is the lowest since 1987.

Table 1.7
U.S. Petroleum Imports by World Region of Origin, 1960-2007
(million barrels per day)

Net Net Net imports
Net Net Persian Persian as a share of
OPEC* OPEC Gulf nation® Gulf Net U.S. Total
Year imports share imports share imports consumption  imports
1960 1.31 81.3% c ¢ 1.61 c 1.82
......... 1965 LA8  OAT% e 282
1970 1.34 42.5% c c 3.16 c 3.42
......... 175 360 898% f. o ..585 358% . 606
1980 4.30 62.2% c c 6.36 37.3% 6.91
1981 3.32 55.4% 1.22 20.3% 5.40 33.6% 6.00
1982 2.15 42.0% 0.70 13.7% 4.30 28.1% 5.11
1983 1.86 36.9% 0.44 8.7% 4.31 28.2% 5.05
1984 2.05 37.7% 0.51 9.4% 4.72 29.9% 5.44
1985 1.83 36.1% 0.31 6.1% 4.29 27.3% 5.07
1986 2.84 45.6% 0.91 14.6% 5.44 33.4% 6.22
1987 3.06 45.8% 1.08 16.2% 591 35.4% 6.68
1988 3.52 47.6% 1.54 20.8% 6.59 38.0% 7.40
1989 4.14 51.4% 1.86 23.1% 7.20 41.3% 8.06
1990 4.30 53.6% 1.97 24.6% 7.16 42.2% 8.02
1991 4.09 53.7% 1.84 24.1% 6.63 38.9% 7.63
1992 4.09 51.9% 1.78 22.6% 6.94 40.9% 7.89
1993 4.27 49.6% 1.78 20.6% 7.62 44.9% 8.62
1994 4.25 47.2% 1.73 19.2% 8.05 45.7% 9.00
1995 4.00 45.2% 1.57 17.8% 7.89 44.5% 8.84
1996 4.21 44.4% 1.60 16.9% 8.50 46.4% 9.48
1997 4.57 45.0% 1.76 17.3% 9.16 49.2% 10.16
1998 491 45.8% 2.14 20.0% 9.76 51.6% 10.71
1999 4.95 45.6% 2.46 22.7% 9.91 50.8% 10.85
2000 5.20 45.4% 2.49 21.7% 10.42 52.9% 11.46
2001 5.53 46.6% 2.76 23.3% 10.90 55.5% 11.87
2002 4.61 40.0% 2.27 19.7% 10.55 53.4% 11.53
2003 5.16 42.1% 2.50 20.4% 11.24 56.1% 12.26
2004 5.70 43.3% 2.49 18.9% 12.10 58.4% 13.15
2005 5.59 40.8% 2.33 17.0% 12.55 60.3% 13.71
2006 5.52 40.3% 2.21 16.1% 12.39 59.9% 13.71
2007 ¢ ¢ ¢ ¢ 12.07 58.2% 13.46
Average annual percentage change ¢

1960-2007 3.2% c 4.4% 4.3%

1970-2007 4.0% c 3.7% 3.8%

19972007 2.7% 33% 2.8% 2.9%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC,
February 2008, Table 3.3a.

* Organization of Petroleum Exporting Countries. See Glossary for membership.
® See Glossary for Persian Gulf Nations.

¢ Data are not available.

¢ Average annual percentage rate for latest available year.

TRANSPORTATION ENERGY DATA BOOK: EDITION 27-2008



Figure 1.4. Oil Price and Economic Growth, 1970-2006
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Source:

Greene, D.L. and N. 1. Tishchishyna, Costs of Oil Dependence: A 2000 Update, Oak Ridge National Laboratory,
ORNL/TM-2000/152, Oak Ridge, TN, 2000, and data updates, 2007. (Additional resources: www-
cta.ornl.gov/publications)

The Costs of Oil Dependence

Authors Greene and Tishchishyna indicate that the oil market upheavals caused by the OPEC cartel over the last
30 years have cost the U.S. in the vicinity of $7 trillion (present value 1998 dollars) in total economic costs, which is
about as large as the sum total of payment on the national debt over the same period.

Oil dependence is the product of (1) a noncompetitive world oil market strongly influenced by the OPEC cartel,
(2) high levels of U.S. oil imports, (3) oil’s critical role in the U.S. economy, and (4) the absence of economical and
readily available substitutes for oil. Transportation is key to the problem because transportation vehicles account for a
majority of U.S. oil consumption and nearly all of the high-value light products that drive the market.

Major oil price shocks have disrupted world energy markets four times in the past 30 years (1973-74, 1979-80,
1990-91, 1999-2000). Each of the first three oil price shocks was followed by an economic recession in the U.S.
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Estimates of military expenditures for defending oil supplies in the Middle East range from $6 to $60 billion per
year. This wide range in estimates reflects the difficulty in assigning a precise figure to the military cost of
defending the U.S. interests in the Middle East. The two main reasons for the difficulty are 1) the Department of

Defense does not divide the budget into regional defense sectors and 2) it is difficult to determine how much of the
cost is attributable to defending Persian Gulf oil. The latest study, done by the National Defense Council
Foundation, puts a price of $49 billion dollars/year for the defense of oil.

Table 1.8
Summary of Military Expenditures for Defending Oil Supplies from the Middle East

Original estimates Year of
Source (billion dollars) original estimate
General Accounting Office [1] $33 1990
Congressional Research Service [2] $6.4 1990
Greene and Leiby [3] $14.3 1990
Kaufmann and Steinbruner [4] $64.5 1990
Ravenal [5] $50 1992
Delucchi and Murphy* [6] $20-40 1996
National Defense Council Foundation [7] $49.1 2003

[1] U.S. General Accounting Offices, Southwest Asia: Cost of Protecting U.S. Interests,
GAO/NSIAD-91-250, Washington, DC, August 1991.

[2] Congressional Research Service, The External Costs of Oil Used in Transportation,
prepared for the U.S. Alternative Fuels Council, Washington, DC, June 1992.

[3] Greene, D.L., and P. Leiby, The Social Costs to the U.S. of Monopolization of the
World Oil Market, 1972-1991, ORNL-6744, Oak Ridge National Laboratory, Oak
Ridge, TN, March 1993.

[4] Kaufmann, W.W., and J.D. Steinbruner, Decisions for Defense: Prospects for a New
Order, The Brookings Institution, Washington, DC, 1991.

[5] Ravenal, E.C., Designing Defense for a New World Order: The Military Budget in
1992 and Beyond, Cato Institute, Washington, DC, 1991.

[6] Delucchi, M.A., and J. Murphy, U.S. Military Expenditures to Protect the Use of
Persian-Gulf Oil for Motor Vehicles, UCD-ITS-RR-96-3 (15), University of
California, Davis, California, April 1996.

[7] Copulas, Milton R., America’s Achilles Heel — The Hidden Costs of Imported Oil,
National Defense Council Foundation, Washington, DC, October 2003.

Source:

Hu, P.S., “Estimates of 1996 U.S. Military Expenditures on Defending Oil Supplies from the
Middle East: A Literature Review,” Oak Ridge National Laboratory, Oak Ridge, TN, March
1996.

* Annual cost to defend all U.S. interests in the Persian Gulf.
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Other parts of the world refine crude oil to produce more diesel fuel and less gasoline than does North

America. The OECD Pacific countries produce the lowest share of gasoline.

Figure 1.5. Refinery Gross Output by World Region, 2006

100%
123 0 Other
17.1 . - ducts
o/ | pro
= 90%
o , |174] Residual fuel
5 80% -} 182 158 oil
@)
v
) o/ _|
(e] 70% 247
5’) Diesel
> 60% 273 294 oil
3
2 .
= o/ _|
“(]:_) 50% 8.0
ey 40% — T 86 Total kerosene’
o .
O 6.4
S 30%+
% 404
0 0 ' 185 296 Total gasoline®
P 20% - 20.3
o
10% | -
16 5. 4.6 Naptha
0% — 2.0 2.3 2.7 2.3 LPG

North Amercia OECD Pacific  