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U.S. produces 7.5 million barrels of petroleum per day (M bpd), or 9% of the world’s

82.43 M bpd.

The

u.s.
u.S.

U.S. consumes 19.15 M bpd, or 22.5% of the world’s 85.26 M bpd.
transportation petroleum use is 69.7% of total U.S. petroleum use.
transportation petroleum use is 172.5% of total U.S. petroleum production.

Petroleum comprises 93.2% of U.S. transportation energy use.

Cars and light trucks account for 64% of U.S. transportation petroleum use.
Medium trucks account for 4% of U.S. transportation petroleum use.
Heavy trucks account for 17% of U.S. transportation petroleum use.

gy

u.S.

transportation energy use accounts for 28.1% of total U.S. energy use.

99% of ethanol consumed in the U.S. is consumed as ethanol in gasohol (or “E10”).
Cars and light trucks account for 60% of U.S. transportation energy use.

Medium trucks account for 4% of U.S. transportation energy use.

Heavy trucks account for 18% of U.S. transportation energy use.

Light Vehicle Characteristics
There are 134,880,000 cars and 100,154,000 light trucks in the U.S. (235,034,000 total light

vehicles).
U.S. cars:
o 5,635,000 cars were sold in 2010.
o The average age of a U.S. car is 10.6 years; the average car lifetime is 16.9 years.
o The average fuel economy for the U.S. car fleet (all cars on the road today) is 22.5 mpg.
o Cars comprise 48.8% of new light vehicle sales.
U.S. light trucks:
o 5,919,000 light trucks were sold in 2010.
o The average age of a U.S. light truck is 9.6 years; the average car lifetime is 15.5 years.
o The average fuel economy for the U.S. light truck fleet (all light trucks on the road today)
is 18.0 mpg.
o Light trucks comprise 51.2% of new light vehicle sales.

There were 8,030,000 fleet vehicles in 2009: 3,844,000 cars and 4,186,000 trucks.

u.S.

car registrations account for 20.4% of total world car registrations.

U.S. truck and bus registrations account for 40.8% of total world car registrations.
The average U.S. household vehicle travels 11,300 miles per year.

Heavy Truck Characteristics

10,973,000 heavy trucks were registered in the U.S. in 2009.

In 2002 (the last time a survey was conducted), heavy trucks accounted for 80% of medium
and heavy truck fuel use.

Note: Data are for calendar year 2009 or 2010 unless otherwise noted.
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FOREWORD

Welcome to this 30th edition of the Transportation Energy Data Book. Twenty-two of these
editions have been produced by Stacy Davis. | and the Vehicle Technologies Program are
grateful for the dedication, consistency, and the skill she has brought to this effort.

I would like to bring to your attention some of the datathat are new in this edition:

Table 3.13. Heavy Truck Scrappage and Survival Rates -- Data for heavy trucks,
which had been in previous editions, is added back into the report.

Table 6.2. Alternative Fuel Transit Vehicles, 2009 -- For eight modes, the average
vehicle age, the percent powered by alternative fuels, and the number of vehicles are
provided.

Fifteen new emission standards tables have been added to Chapter 12. They include the
following:

Table 12.12. Light-Duty Vehicle, Light-Duty Truck, and Medium-Duty Passenger
Vehicle—Tier 2 Evaporative Exhaust Standards

Table 12.13. Light-Duty Vehicle, Light-Duty Truck, and Medium-Duty Passenger
Vehicle—Tier 2 Evaporative Emission Standards

Table 12.14. Heavy-Duty Highway Compression-Ignition Engines and Urban Buses —
Exhaust Emission Standards

Table 12.15. Heavy-Duty Highway Spark-Ignition Engines— Exhaust Emission Standards
Table 12.16. Heavy-Duty Highway Compression-Ignition and Spark-Ignition Engines
Evaporative Emission Standards

Table 12.17. California Car, Light Truck, and Medium Truck Emission Certification
Standards

Table 12.18. Aircraft — Exhaust Emissions Standards
Table 12.19. Nonroad Compression-Ignition Engine — Exhaust Emission Standards

Table 12.20. Nonroad Large Spark-Ignition Engines — Exhaust and Evaporative
Emission Standards

Table 12.21. Locomotive — Exhaust Emissions Standards

Table 12.22. Marine Compression-Ignition (Cl) Engines — Exhaust Emission Standards
Table 12.23. Marine Spark-Ignition Engines and V essels — Exhaust Emission Standards
Table 12.24. Nonroad Recreational Engines and V ehicles — Exhaust Emission Standards
Table 12.25. Gasoline Sulfur Standards

Table 12.26. Highway, Nonroad, Locomotive, and Marine (NRLM) Diesel Fuel Sulfur
Stan

| hope you find value in this data book. Stacy and | welcome suggestions on how to
improveit.

Casty 4 Lot
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ABSTRACT

The Transportation Energy Data Book: Edition 30 is a statistical compendium prepared
and published by Oak Ridge National Laboratory (ORNL) under contract with the U.S.
Department of Energy, Office of Energy Efficiency and Renewable Energy, Vehicle
Technologies Program. 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 isto present relevant statistical datain the form of tables and graphs. The latest edition
of the Data Book is available to alarger audience viathe 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, 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 aso 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 atitle index are aso included for the reader’ s 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.

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 30 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 isalerted. Inall casesit should be recognized that the estimates are not precise.

The mgjority 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/Figuresin this Chapter

Source
Table1.3  World Petroleum Production, 2010 (million barrels per day)? 82.43
U.S Production (million barrels per day) 7.51
U.S Share 9.1%
Table1l.4  World Petroleum Consumption, 2010 (million barrels per day) 85.26
U.S Consumption (million barrels per day) 19.15
U.S Share 22.5%
OECD North
Figure1.5 Average Refinery Yield, 2010 Europe America
Gasoline 19.3% 42.7%
Diesd ol 39.8% 25.3%
Residual fuel 13.0% 5.8%
Kerosene 6.8% 7.3%
Other 21.1% 18.9%
Table1.11 U.S. transportation petroleum use as a percent of U.S. petroleum 172.5%
production, 2010
Tablel.11 Netimports as a percentage of U.S. petroleum consumption, 2010 49.3%
Table1.12 Transportation share of U.S. petroleum consumption, 2010 69.7%
Table1.15 Highway share of transportation petroleum consumption, 2009 86.4%
Table1.15 Light vehicle share of transportation petroleum consumption, 2009 64.3%
In this document, petroleum is defined Natural gas
as crude oil (including lease condensate) Crude Plant
and natural gas plant liquids. oil liquids Petroleum

% Because other liquids and processing gain are not included, the world production is smaller than

world petroleum consumption.
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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.

Table1.1
World Fossil Fuel Potential
(gigatonnes of carbon)

Consumption Additiona
(1860-1998) Reserves Resources occurrences
Oil
Conventional 97 120 121 0
Unconventiona 6 102 305 914
Natural Gas
Conventional 36 83 170 0
Unconventional 1 144 364 14,176
Coal 155 533 4,618 é
Source:
Rogner, H.H., World Energy Assessment: Energy and the Challenge of Sustainability, Part |1, Chapter 5,

2000, p. 149.

& Dataare not available.
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In 2010, the Organization of Petroleum Exporting Countries (OPEC) accounted for more than 40% of world oil
production. Responding to low ail pricesin early 2000, Mexico, Norway, Russia, and Oman joined OPEC in

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

Tablel.2
World Crude Oil Production, 1960-2010%
(million barrels per day)

Tota Persian Persian
United us. Total OPEC OPEC OPEC non- Gulf Gulf?
Y ear States share  OPEC®  share +° +“shale  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 780  257% 1435  47.3% 1983  654% 1598 837 216% 3033
1970 9.64 21.0% 23.30 50.8% 31.12 67.8% 22.59 13.39 29.2% 45.89
LA 838 _159% 2679 S03% 3755  711% 2704 1893 .. 358% 5283
1980 8.60 14.4% 26.38 44.3% 40.80 68.5% 34.18 17.96 30.2% 59.56
..lo8s 897 166% 1537  285% 3098 574% _ 3860 963 17.8% 5397
1986 8.68 15.4% 18.28 32.5% 34.05 60.6% 37.95 11.70 20.8% 56.23
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% 22.49 37.2% 38.34 63.4% 38.00 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% 2551 41.8% 37.67 61.8% 35.48 16.96 27.8% 60.99
1995 6.56 10.5% 2554 40.9% 37.77 60.5% 36.85 17.21 27.6% 62.39
1996 6.47 10.1% 26.02 40.8% 38.70 60.7% 37.73 17.37 27.2% 63.75
1997 6.45 9.8% 27.29 41.5% 40.28 61.3% 38.45 18.10 27.5% 65.74
1998 6.25 9.3% 28.37 42.4% 41.21 61.5% 38.70 19.34 28.9% 66.97
1999 5.88 8.9% 27.22 41.3% 40.14 60.9% 38.70 18.67 28.3% 65.92
2000 5.82 8.5% 28.98 42.3% 42.66 62.3% 39.52 19.89 29.0% 68.49
2001 5.80 8.5% 28.16 41.4% 42.35 62.2% 39.94 19.10 28.0% 68.10
2002 5.75 8.6% 26.39 39.3% 41.01 61.1% 40.77 17.79 26.5% 67.16
2003 5.68 8.2% 27.98 40.3% 43.34 62.4% 41.45 19.06 27.5% 69.43
2004 5.42 7.5% 30.41 42.0% 46.30 63.9% 42.06 20.79 28.7% 72.47
2005 5.18 7.0% 31.87 43.2% 47.72 64.7% 41.84 21.50 29.2% 73.71
2006 5.10 6.9% 31.59 43.0% 47.32 64.4% 41.84 21.23 28.9% 73.43
2007 5.06 6.9% 31.21 42.8% 46.70 64.0% 41.78 20.67 28.3% 72.98
2008 4.96 6.7% 32.48 44.1% 47.57 64.6% 41.17 2191 29.7% 73.66
2009 5.36 7.4% 30.60 42.3% 45.58 63.1% 41.67 20.40 28.2% 72.26
2010 5.51 7.5% 31.26 42.4% 46.25 62.8% 42.42 2091 28.4% 73.68
Average annual percentage change
1960-2010 -0.5% 2.6% 2.7% 2.7% 2.8% 2.5%
1970-2010 -1.4% 0.7% 1.0% 1.8% 1.1% 1.2%
20002010  -0.5% 0.8% 0.8% 0.7% 0.5% 0.7%

Sour ce;
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2011, Washington,
DC, 2011, Table11.1aand 11.1b. (Additional resources. www.eia.doe.gov)

2 Includes | ease condensate. Excludes natural gas plant liquids.

® See Glossary for membership.

¢ OPEC+ includes all OPEC nations plus Russia, Mexico, Norway and Oman.
9 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. Because
other liquids and processing gain are not included, the world total is smaller than world petroleum consumption

(Table 1.4). The United States was responsible for 9.1% of the world’s petroleum production in 2010 and 7.5% of
the world’s crude oil production (Table 1.2).

Tablel.3
World Petroleum Production, 1973-2010%
(million barrels per day)

Total Non- Persian Persian
United u.s. Total OPEC non- OPEC Gulf Gulf®
Y ear States share OPEC" share OPEC share nations’ share World
1973 10.95 18.7% 29.99 51.3% 28.48 48.7% 20.86 35.7% 58.47
1974 10.44 17.8% 29.67 50.7% 28.84 49.3% 21.51 36.8% 58.51
1975 10.01 18.0% 26.16 47.0% 28.48 51.2% 19.18 34.5% 55.62
1976 9.74 16.2% 29.55 49.1% 30.66 50.9% 21.81 36.2% 60.21
1977 9.86 15.7% 30.06 47.9% 32.64 52.1% 22.06 35.2% 62.69
1978 10.27 16.2% 28.70 45.4% 34.54 54.6% 21.02 33.2% 63.24
1979 10.14 15.4% 29.95 45.4% 36.01 54.6% 21.52 32.6% 65.96
1980 10.17 16.1% 26.05 41.3% 35.77 56.8% 18.50 29.3% 63.03
1981 10.18 17.1% 21.95 36.8% 37.73 63.2% 15.84 26.5% 59.68
1982 10.20 17.9% 18.54 32.5% 38.55 67.5% 12.77 22.4% 57.09
1983 10.25 18.0% 17.26 30.3% 39.65 69.7% 11.63 20.4% 56.90
1984 10.51 18.0% 17.29 29.6% 41.09 70.4% 11.39 19.5% 58.38
1985 10.58 18.3% 16.22 28.0% 40.90 70.6% 10.28 17.7% 57.91
1986 10.23 16.9% 18.40 30.5% 41.17 68.2% 12.40 20.5% 60.36
1987 9.94 16.3% 18.69 30.7% 41.47 68.1% 12.82 21.0% 60.92
1988 9.77 15.5% 20.79 32.9% 41.86 66.3% 14.27 22.6% 63.18
1989 9.16 14.2% 22,51 35.0% 41.19 64.0% 15.69 24.4% 64.30
1990 8.91 13.7% 23.70 36.4% 40.80 62.6% 16.21 24.9% 65.13
1991 9.08 14.0% 23.71 36.5% 40.53 62.4% 15.67 24.1% 65.01
1992 8.87 13.7% 25.03 38.5% 39.37 60.6% 16.97 26.1% 64.96
1993 8.58 13.2% 25.82 39.6% 38.82 59.5% 17.76 27.2% 65.23
1994 8.39 12.6% 26.54 39.9% 39.30 59.0% 18.29 27.5% 66.57
1995 8.32 12.2% 27.23 40.0% 40.29 59.2% 18.57 27.3% 68.04
1996 8.30 11.9% 27.71 39.9% 41.33 59.4% 18.72 26.9% 69.53
1997 8.27 11.5% 29.07 40.6% 42.12 58.8% 19.52 27.2% 71.66
1998 8.01 11.0% 30.21 41.4% 42.41 58.1% 20.83 28.5% 73.03
1999 773 10.7% 29.13 40.4% 43.03 59.6% 20.16 27.9% 72.17
2000 7.73 10.3% 30.99 41.4% 43.96 58.6% 21.45 28.6% 74.95
2001 7.67 10.2% 30.38 40.6% 44.48 59.4% 20.82 27.8% 74.86
2002 7.63 10.3% 28.72 38.8% 45.31 61.2% 19.59 26.5% 74.03
2003 7.40 9.7% 30.45 39.8% 46.11 60.2% 21.04 27.5% 76.57
2004 7.23 9.1% 33.04 41.4% 46.81 58.6% 22.89 28.7% 79.85
2005 6.90 8.5% 34.75 42.7% 46.62 57.3% 23.78 29.2% 81.37
2006 6.84 8.4% 34.55 42.5% 46.77 57.5% 23.52 28.9% 81.31
2007 6.85 8.5% 34.24 42.3% 46.76 57.7% 22.99 28.4% 81.00
2008 6.73 8.2% 35.57 43.6% 46.07 56.4% 24.25 29.7% 81.64
2009 727 9.0% 33.70 41.9% 46.67 58.1% 22.77 28.3% 80.36
2010 751 9.1% 34.92 42.4% 4751 57.6% 23.81 28.9% 82.43
Average annual percentage change
1973-2010 -1.0% 0.4% 1.4% 0.4% 0.9%
2000-2010 -0.3% 1.2% 0.8% 1.0% 1.0%

Sour ce;
U.S. Department of Energy, Energy Information Administration, International Energy Statistics Website, March
2011. (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 almost one-quarter of the world’s petroleum consumption for the last two

decades, but in 2010 accounted for only 22.5%. World petroleum consumption decreased in 2009 but rose in
2010. Non-OECD consumption has continued to increase.

Tablel1.4
World Petroleum Consumption, 1960-2010
(millions barrels per day)

Y ear United States U.S. share Total OECD? Total non-OECD World
1960 9.80 45.9% 15.78 5.56 21.34
IR .- - S 1151 . 0% .. 2281 . 833 ...z
1970 14.70 31.4% 34.69 12.12 46.81
S = £ T 1632 290% 314 1706 5620
1976 17.46 29.3% 41.72 17.95 59.67
1977 18.43 29.8% 42.78 19.05 61.83
1978 18.85 29.4% 43.98 20.18 64.16
1979 1851 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 2321 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% 46.78 26.66 73.43
1998 18.92 25.5% 46.94 27.13 74.07
1999 19.52 25.8% 47.87 27.89 75.76
2000 19.70 25.7% 48.20 28.57 76.77
2001 19.65 25.4% 48.26 29.25 7751
2002 19.76 25.3% 48.22 29.94 78.16
2003 20.03 25.1% 48.91 30.81 79.72
2004 20.73 25.1% 49.73 32.78 82.51
2005 20.80 24.7% 50.13 33.96 84.09
2006 20.69 24.3% 49.82 35.35 85.17
2007 20.68 24.1% 49.57 36.24 85.81
2008 19.50 22.9% 47.86 37.40 85.26
2009 18.77 22.3% 45.72 38.41 84.13
2010 19.15 22.5% 46.24 39.02 85.26
Average annual percentage change
1960-2010 1.3% 2.2% 4.0% 2.8%
1970-2010 0.7% 0.7% 3.0% 1.5%
2000-2010 -0.3% -0.4% 3.2% 1.1%
Source:

U.S. Department of Energy, Energy Information Administration, International Energy Statistics Website,
April 2011. (Additional resources. www.eia.doe.gov)

& Organization for Economic Cooperation and Development. See Glossary for membership.

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



1-6

Ny

Figure1.1. World Oil Reserves, Production and Consumption, 2009
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Table15
World Oil Reserves, Production and Consumption, 2009
Petroleum Petroleum
Crude oil production consumption
reserves (million (million
(billion Reserve  barrelsper  Production barrels per Consumption
barrels) share day) share day) share
United States 20.7 2% 7.3 9% 18.8 22%
OPEC 946 70% 337 41% 8.9 11%
Rest of world 375.9 28% 39.5 49% 56.7 67%

Sour ces.

Reserves — Energy Information Administration, International Energy Satistics, April 2011.
Production — Energy Information Administration, International Petroleum Monthly, December 2010, Tables 1.1c,

1.1d, 1.3, and 1.7.

Consumption — Energy Information Administration, International Energy Statistics, April 2011, and International
Petroleum Monthly, March 2011, Table 1.7. (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, Irag, Kuwait, Qatar, Saudi Arabia,
Angola, United Arab Emirates, Algeria, Libya, Nigeria, Indonesia, Gabon, and Ecuador.
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Figure1.2. World Natural Gas Reserves, Production and Consumption, 2009
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Table 1.6

World Natural Gas Reserves, Production and Consumption, 2009
(trillion cubic feet)

Natural
gas Reserve  Natural gas  Production Natura gas Consumption
reserves share production share consumption share
u.S. 2725 4% 21.0 20% 22.8 21%
OPEC 3,217.0 51% 20.2 19% 14.3 13%
Rest of world 2,799.6 45% 65.3 61% 69.7 65%

Source:
Energy Information Administration, International Energy Statistics, 2011. (Additional resources: www.eia.doe.gov)

Note: Reservesasof May 2011. Production data are dry gas production.
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The share of petroleum imported to the United States can be calculated using total imports or net imports. Net

imports, which are the preferred data, rose to 50% of U.S. petroleum consumption for the first timein 1998, while
total imports reached 50% for thefirst timein 1993. OPEC share of net imports has been below 50% since 1993.

Table 1.7
U.S. Petroleum Imports by World Region of Origin, 1960-2010
(million barrels per day)

Net Persian Net importsasa
Net OPEC*  Net OPEC Gulf nation® Net Persian Net share of U.S. Tota
Y ear imports share imports Gulf share imports consumption imports
1960 131 81.3% ¢ ¢ 161 ¢ 1.82
o 1%s 148 B4 C Co... 228 S 247
1970 134 42.5% ¢ ¢ 3.16 ¢ 342
1975 360  616% 117 192% 58  358% 606
1980 4.30 62.2% 152 22.0% 6.36 37.3% 6.91
1981 3.32 55.4% 122 20.3% 5.40 33.6% 6.00
1982 2.15 42.0% 0.70 13.7% 4.30 28.1% 511
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% 5.91 35.4% 6.68
1988 3.52 47.6% 154 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 45.3% 157 17.8% 7.89 44.5% 8.84
1996 4.21 44.4% 1.60 16.9% 8.50 46.4% 9.48
1997 457 45.0% 1.76 17.3% 9.16 49.2% 10.16
1998 4,91 45.8% 214 19.9% 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 39.9% 227 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 43.4% 249 19.0% 12.10 58.4% 13.15
2005 5.59 40.7% 2.33 17.0% 12.55 60.3% 13.71
2006 5.52 40.2% 221 16.1% 12.39 59.9% 13.71
2007 5.98 44.4% 2.16 16.1% 12.04 58.2% 13.47
2008 5.95 46.1% 237 18.4% 11.11 57.0% 12.92
2009 4.78 40.9% 1.69 14.4% 9.67 51.5% 11.69
2010 4.89 41.6% 171 14.5% 9.44 49.3% 11.73
Average annual percentage change
19602010 2.7% ¢ 3.6% 3.8%
19702010 3.3% ¢ 2.8% 3.1%
20002010 -0.6% -3.7% -1.0% 0.2%
Sour ce;

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, March
2011, Table 3.3a

& Organization of Petroleum Exporting Countries. See Glossary for membership.
P See Glossary for Persian Gulf Nations.
¢ Dataare not available.
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Major oil price shocks have disrupted world energy markets five times in the past 30 years (1973-74, 1979-80,

1990-91, 1999-2000, 2008). Most of the ail price shocks were followed by an economic recession in the United
Sates.

Figure 1.3. Oil Priceand Economic Growth, 1970-2010
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Sour ce:

Greene, D.L. and N. I. Tishchishyna, Costs of Oil Dependence: A 2000 Update, Oak Ridge National Laboratory,
ORNL/TM-2000/152, Oak Ridge, TN, 2000, and data updates, 2011. (Additional resources. www-
cta.ornl.gov/publications)
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The United Sates has long recognized the problem of oil dependence and the economic problems that arise fromiit.
According to Oak Ridge National Laboratory (ORNL) researchers Greene and Hopson, oil dependence is a
combination of four factors: (1) a noncompetitive world oil market strongly influenced by the OPEC cartel, (2) high
levels of U.S. imports, (3) the importance of ail to the U.S. economy, and (4) the lack of economical and readily
available substitutes for oil. ORNL developed a model to estimate the historical cost of oil dependence and analyze

the potential effectiveness of policies on likely future costs. The most recent study using this model shows that the
U.S economy suffered the greatest losses in 2008 when wealth transfer and GDP losses (combined) amounted to
approximately half a trillion dollars. However, when comparing oil dependence to the size of the economy, the year
1980 is the highest. Qil dependence costs were almost 4.5% of GDP in 1980, but were under 3.5% in 2008. In
2009, the average oil price fell to about $60 per barrel and oil dependence costs fell to about $300 billion for 2009
and 2010.

Figure1.4. Costsof Oil Dependence to the U.S. Economy, 1970-2010
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Source:
Greene, David L., Roderick Lee, and Janet L. Hopson, “OPEC and the Costs to the U.S. Economy of Qil

Dependence: 1970-2010,” Oak Ridge National Laboratory Memorandum, 2011.

Notes:
Wealth Transfer is the product of total U.S. oil imports and the difference between the actual market price of oil

(influenced by market power) and what the price would have been in a competitive market.
Dislocation L osses are temporary reductionsin GDP as aresult of oil price shocks.

Loss of Potential Gross Domestic Product (GDP) results because a basic resource used by the economy to
produce output has become more expensive. As a consequence, with the same endowment of labor, capital, and
other resources, our economy cannot produce quite as much asit could have at alower oil price.
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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 Europe countries produce the lowest share of gasoline in 2010.

Figure1.5. Refinery Gross Output by World Region, 2000 and 2010
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Sour ce;
International Energy Agency, Monthly Oil Survey, January 2011. (Additional resources. www.iea.org)

& Includes jet kerosene and other kerosene.
® Includes motor gasoline, jet gasoline, and aviation gasoline.
¢ Organization for Economic Cooperation and Development. See Glossary for membership.
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Oxygenate refinery input increased significantly in 1995, most certainly due to the Clean Air Act Amendments of
1990 which mandated the sale of reformulated gasoline in certain areas beginning in January 1995. The use of

MTBE has declined in recent years due to many states banning the additive. The other hydrocarbons and liquids
category includes unfinished oils, motor gasoline blending components and aviation gasoline blending
components. In 2005 the gasoline blending components rose significantly.

Table 1.8
U.S. Refinery Input of Crude Oil and Petroleum Products, 1987-2009
(thousand barrels)

Oxygenates Other

Natural gas Fuel Other hydrocarbons  Total input to
Year Crude ail liquids ethanol MTBE®  oxygenates’ and liquids refineries
1987 4,691,783 280,889 ¢ ¢ d 132,720 5,105,392
1988 4,848,175 304,566 ¢ ¢ d 105,645 5,258,386
1989 4,891,381 182,109 ¢ ¢ d 223,797 5,297,287
1990 4,894,379 170,589 ¢ ¢ d 260,108 5,325,076
1991 4,855,016 172,306 ¢ ¢ 3 280,265 5,307,587

Cc C

1992 4,908,603 171,701 272,676 5,352,980

1993 4,968,641 179,213 3,351 49,393 1,866 280,074 5,482,538
1994 5,061,111 169,868 3,620 52,937 1,918 193,808 5,483,262
1995 5,100,317 172,026 9,055 79,396 4,122 190,411 5,555,327
1996 5,195,265 164,552 11,156 79,407 3,570 214,282 5,668,232
1997 5,351,466 151,769 11,803 86,240 4,246 201,268 5,806,792
1998 5,434,383 146,921 11,722 89,362 4,038 206,135 5,892,561
1999 5,403,450 135,756 13,735 94,784 4,147 225,779 5,877,651
2000 5,514,395 138,921 15,268 90,288 4,005 201,135 5,964,012
2001 5,521,637 156,479 16,929 87,116 4,544 192,632 5,979,337
2002 5,455,530 155,429 26,320 90,291 2,338 224,567 5,955,475
2003 5,585,875 152,763 55,626 67,592 1,937 163,459 6,027,252
2004 5,663,861 154,356 74,095 47,600 940 194,203 6,135,055
2005 5,555,332 161,037 84,088 39,751 612 295,064 6,135,884
2006 5,563,354 182,924 117,198 11,580 57 322,989 6,198,102
2007 5,532,097 184,383 136,603 1,610 0 349,807 6,204,500
2008 5,361,287 177,559 190,084 480 0 548,843 6,277,893
2009 5,232,656 177,194 240,955 90 0 518,998 6,169,893
Average annual percentage change
1987—2009 1.3% -2.1% d d d 6.4% 0.9%
1999-2009 -0.3% 2.7% 33.2% -50.1% -100.0% 8.7% 0.5%
Source:

U.S. Department of Energy, Energy Information Administration, Petroleum Supply Annual 2009, Vol. 1, July 2010,
Table 15, and annual. (Additional resources. www.eia.doe.gov)

& Methyl tertiary butyl ether (MTBE).

® Includes methanol and other oxygenates.
“ Reported in “Other” category in this year.
4 Data are not available.
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When crude oil and other hydrocarbons are processed into products that are, on average, less dense than the
input, a processing volume gain occurs. Due to this gain, the product yield from a barrel of crude oil is more

than 100%. The processing volume gain has been growing over the years.

Table 1.9
Refinery Yield of Petroleum Productsfrom aBarrel of Crude Oil, 19782010
(per centage)
Motor Digtillate Liquified
Year gasoline fuel ail Jet fuel petroleum gas Other® Total®
1978 4.1 214 6.6 2.3 29.6 104.0
1979 43.0 215 6.9 2.3 30.3 104.0
1980 445 19.7 7.4 24 30.0 104.0
1981 44.8 20.5 7.6 2.4 28.7 104.0
1982 46.4 215 8.1 2.2 26.2 104.4
1983 47.6 20.5 8.5 2.7 24.8 104.1
1984 46.7 215 9.1 29 24.2 104.4
1985 45.6 21.6 9.6 31 24.6 104.5
1986 45.7 21.2 9.8 3.2 24.8 104.7
1987 46.4 20.5 10.0 34 24.5 104.8
1988 46.0 20.8 10.0 3.6 24.4 104.8
1989 45.7 20.8 10.1 4.0 24.2 104.8
1990 45.6 20.9 10.7 3.6 24.1 104.9
1991 45.7 21.3 10.3 3.8 24.1 105.2
1992 46.0 21.2 9.9 4.3 24.0 105.4
1993 46.1 219 9.2 4.1 23.3 104.6
1994 455 22.3 9.8 4.2 23.2 105.0
1995 46.4 21.8 9.7 4.5 22.8 105.2
1996 45.7 22.7 10.4 4.5 22.4 105.7
1997 45.7 22.5 10.3 4.6 22.4 105.5
1998 46.2 22.3 9.9 4.4 229 105.7
1999 46.5 22.3 10.2 45 224 105.9
2000 46.2 231 10.3 45 22.0 106.1
2001 46.2 23.8 9.8 4.3 21.6 105.7
2002 47.3 23.2 9.8 4.3 215 106.1
2003 46.9 23.7 9.5 4.2 221 106.4
2004 46.8 239 9.7 4.0 22.2 106.6
2005 46.2 25.0 9.8 3.6 21.6 106.2
2006 45.8 25.4 9.3 3.9 21.7 106.1
2007 455 26.1 9.1 4.1 215 106.3
2008 44.2 27.8 9.7 4.1 20.7 106.5
2009 46.1 26.9 9.3 4.1 20.2 106.6
2010 457 275 9.3 4.3 20.3 107.1

Sour ce;
Department of Energy, Energy Information Administration, Petroleum Supply Navigator, Vol.1, March 2011.
(Additional resources. www.eia.doe.gov)

2 Includes aviation gasoline (0.1%), kerosene (0.1%), residual fuel oil (4.0%), naphtha and other oils for
petrochemical feedstock use (1.0%), other oils for petrochemical feedstock use (1.0%), special naphthas (0.2%),
lubricants (1.0%), waxes (0.1%), petroleum coke (5.3%) asphalt and road oil (2.4%), till gas (4.3%), and
miscellaneous products (0.5%).

® Products sum greater than 100% due to processing gain. The processing gain for years 1978 to 1980 is

assumed to be 4 percent.
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Domestic petroleum production increased in 2009 for the first time in 20 years. Most of the petroleum imported

by the United States is in the form of crude cil. The United Sates does export small amounts of petroleum,
mainly refined petroleum products which go to Canada and Mexico.

Table1.10
United States Petroleum Production, Imports and Exports, 1950-2010
(million barrelsper day)

Domestic Production Net Imports Exports
Natural
gas
Crude plant Crude Petroleum Crude Petroleum
oil liquids Total® oil products Total oil products Totd
1950 541 0.50 591 0.49 0.36 0.85 0.10 0.21 0.31
Loloss 8L 077 7858 078 ._.....047 . 125 ... 003 .| 034 . 037
1960 7.05 0.93 7.98 1.02 0.80 1.82 0.01 0.19 0.20
..... 195 _...r80 Lt 901 124 123 247 000 018 019
1970 9.64 1.66 11.30 1.32 2.10 342 0.01 0.25 0.26
A9 838 163 1001 411 195 | 6.06 001 | 020 021
1980 8.60 157 10.17 5.26 1.65 6.91 0.29 0.26 0.54
1981 8.57 161 10.18 4.40 1.60 6.00 0.23 0.37 0.60
1982 8.65 155 10.20 3.49 1.63 511 0.24 0.58 0.82
1983 8.69 156 10.25 3.33 172 5.05 0.16 0.58 0.74
1984 8.90 1.63 10.53 343 201 5.44 0.18 0.54 0.72
1985 8.97 161 10.58 3.20 1.87 5.07 0.20 0.58 0.78
1986 8.68 155 10.23 4.18 2.05 6.22 0.15 0.63 0.79
1987 8.35 1.60 9.95 4.67 2.00 6.68 0.15 0.61 0.76
1988 8.16 1.63 9.97 511 2.30 7.40 0.16 0.66 0.82
1989 7.61 155 9.16 5.84 222 8.06 0.14 0.72 0.86
1990 7.36 156 8.91 5.89 212 8.02 0.11 0.75 0.86
1991 7.42 1.66 9.08 5.78 1.84 7.63 0.12 0.89 1.00
1992 7.18 1.70 8.88 6.08 181 7.89 0.09 0.86 0.95
1993 6.85 1.74 8.59 6.79 1.83 8.62 0.10 0.90 1.00
1994 6.66 173 8.39 7.06 1.93 9.00 0.10 0.84 0.94
1995 6.56 1.76 8.32 7.23 161 8.84 0.10 0.86 0.95
1996 6.47 1.83 8.30 7.51 1.97 9.48 0.11 0.87 0.98
1997 6.45 1.82 8.27 8.23 1.94 10.16 0.11 0.90 1.00
1998 6.25 1.76 8.01 8.71 2.00 10.71 0.11 0.84 0.95
1999 5.88 1.85 7.73 8.73 212 10.85 0.12 0.82 0.94
2000 5.82 191 7.73 9.07 2.39 11.46 0.05 0.99 1.04
2001 5.80 1.87 7.67 9.33 254 11.87 0.02 0.95 0.97
2002 5.75 1.88 7.63 9.14 2.39 11.53 0.01 0.98 0.98
2003 5.68 172 7.40 9.67 2.60 12.26 0.01 1.01 1.03
2004 5.42 181 7.23 10.09 3.06 13.15 0.03 1.02 1.05
2005 5.18 172 6.90 10.13 3.59 13.71 0.03 1.13 1.17
2006 5.10 1.74 6.84 10.12 3.59 13.71 0.03 1.29 1.32
2007 5.06 1.78 6.85 10.03 3.44 13.47 0.03 141 1.43
2008 4.95 1.78 6.73 9.78 3.13 12.92 0.03 1.77 1.80
2009 5.36 191 7.21 9.01 2.67 11.69 0.04 1.98 2.02
2010 5.51 2.00 7.51 9.16 2.59 11.75 0.04 2.27 231
Average annual percentage change
19502010 0.0% 2.3% 0.4% 5.0% 3.3% 4.5% -1.5% 4.0% 3.4%
19702010 -1.4% 0.5% -1.0% 5.0% 0.5% 3.1% 3.5% 5.7% 5.6%
20002010 -0.5% 0.5% -0.3% 0.1% 0.8% 0.3% -2.2% 8.7% 8.3%

Sour ce;
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2011, Tables 3.1
and 3.3b and Annual Energy Review, Table 5.3.

Total domestic production includes crude oil, natural gas plant liquids and small amounts of other liquids.
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The U.S share of the world's petroleum consumption is dightly less than one-quarter. The United States relies

heavily on imported petroleum. Imports accounted for nearly 50% of U.S. petroleum consumption in 2010.

Table1.11

Petroleum Production and Consumption and Some | mportant Percent Shares, 1950-2010

Transportation

Domestic Net Transportation us. World Net imports  U.S. petroleum petroleum use as
petroleum  petroleum petroleum petroleum petroleum  asashareof consumption as a share of
production® imports consumption  consumption  consumption u.s. a share of world domestic
(million barrels per day) consumption  consumption production
1950 5.91 0.55 3.36 6.46 b 8.4% b 56.8%
o less 758 088 - 446 846 S 104% S 588%
1960 7.99 1.62 5.15 9.82 21.34 16.5% 46.0% 64.5%
195 901 228 604 1151 3114 198% 37.0% 67.0%
1970 11.30 3.16 7.78 14.70 46.81 21.5% 31.4% 68.9%
e 2O 1001 . 285 ] 895 .. 1632 9620 _ 358% 29.0% ... 894% __
1980 10.17 6.36 9.57 17.06 63.11 37.3% 27.0% 94.1%
1981 10.18 5.40 9.49 16.06 60.94 33.6% 26.3% 93.2%
1982 10.20 4.30 9.31 15.30 59.54 28.1% 25.7% 91.2%
1983 10.25 431 9.41 15.23 58.78 28.3% 25.9% 91.8%
1984 10.51 4.72 9.71 15.73 59.82 30.0% 26.3% 92.4%
1985 10.58 4.29 9.84 15.73 60.08 27.3% 26.2% 93.0%
1986 10.23 5.44 10.19 16.28 61.81 33.4% 26.3% 99.6%
1987 9.94 5.91 10.50 16.67 63.10 35.5% 26.4% 105.7%
1988 9.76 6.59 10.88 17.28 64.97 38.1% 26.6% 111.4%
1989 9.16 7.20 10.94 17.33 66.08 41.6% 26.2% 119.4%
1990 8.91 7.16 10.89 16.99 66.63 42.2% 25.5% 122.2%
1991 9.08 6.63 10.76 16.71 67.22 39.6% 24.9% 118.5%
1992 8.87 6.94 10.91 17.03 67.39 40.8% 25.3% 123.0%
1993 8.58 7.62 11.12 17.24 67.51 44.2% 25.5% 129.7%
1994 8.39 8.05 11.13 17.72 68.78 45.5% 25.8% 132.6%
1995 8.32 7.89 1161 17.73 69.99 44.5% 25.3% 139.5%
1996 8.30 8.50 1191 18.31 7154 46.4% 25.6% 143.5%
1997 8.27 9.16 12.05 18.62 73.44 49.2% 25.4% 145.7%
1998 8.01 9.76 12.36 18.92 74.08 51.6% 25.5% 154.3%
1999 7.73 9.91 12.70 19.52 75.79 50.8% 25.8% 164.3%
2000 7.73 10.42 12.98 19.70 76.77 52.9% 25.7% 167.9%
2001 7.67 10.90 12.86 19.65 77.51 55.5% 25.3% 167.7%
2002 7.63 10.55 13.12 19.76 78.16 53.4% 25.3% 172.0%
2003 7.40 11.24 13.20 20.03 79.72 56.1% 25.1% 178.4%
2004 7.23 12.10 13.61 20.73 82.51 58.4% 25.1% 188.2%
2005 6.90 1255 13.79 20.80 84.11 60.3% 24.7% 199.9%
2006 6.84 12.39 13.95 20.69 85.26 59.9% 24.3% 203.9%
2007 6.85 12.04 14.00 20.68 86.29 58.2% 24.0% 204.4%
2008 6.73 1111 13.33 19.50 85.78 57.0% 22.7% 198.0%
2009 7.27 9.67 12.82 18.77 84.34 51.5% 22.3% 176.4%
2010 7.51 9.44 12.96 19.15 85.26 49.3% 22.5% 172.5%
Average annual percentage change
1950-2010 0.4% 4.9% 2.3% 1.8% b
1970-2010 -1.0% 2.8% 1.3% 0.7% 1.5%
2000-2010 -0.3% -1.0% 0.0% -0.3% 1.0%
Sour ces:

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2011, Tables 2.5, 3.1, and A3.
(Pre-1973 data from the Annual Energy Review). World petroleum consumption - U.S. Department of Energy, Energy
Information Administration,

www.eia.doe.gov)

&Total domestic production includes crude oil, natural gas plant liquids and small amounts of other liquids.

b Dataare not available.

Inter national

Energy Statistics Website, March 2011

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011

(Additional  resources:

1-15



1-16

Before 1989 the U.S. produced enough petroleum to meet the needs of the transportation sector, but was still
short of meeting the petroleum needs of all the sectors, including industrial, residential and commercial, and

electric utilities. In 1973 the gap between what the U.S. produced and what was consumed was 5.6 million
barrels per day. By 2035, the gap is expected to be at least 10.8 million barrels per day if all sources of
petroleum are included or 13.9 million barrels per day if only conventional petroleum sources are used.

Figure1.6. United States Petroleum Production and Consumption — All Sectors, 1973-2035
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Sour ce:

See Tables 1.12 and 2.7. Projections are from the Energy Information Administration, Annual Energy Outlook
2011, April 2011.

Notes: The U.S. Production has two lines after 2005. The solid line is conventional sources of petroleum, including
crude oil, natural gas plant liquids, and refinery gains. The dashed line adds in other non-petroleum sources,
including ethanol, biomass, liquids from coal, other blending components, other hydrocarbons, and ethers.

The sharp increase in values between 2006 and 2007 is the result of the FHWA’s methodology change.

The data change from historical to projected values occurs between 2009 and 2010.
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In 1989 the transportation sector petroleum consumption surpassed U.S. petroleum production for the first time,
creating a gap that must be met with imports of petroleum. By the year 2035, transportation petroleum

consumption is expected to grow to more than 16 million barrels per day; at that time, the gap between U.S.
production and transportation consumption will be about 3.8 million barrels per day (when including the non-
petroleum sources).

Figure1.7. United States Petroleum Production, Transportation and Consumption, 1970-2035
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Sour ce:

See Tables 1.12 and 2.7. Projections are from the Energy Information Administration, Annual Energy Outlook
2011, April 2011.

Notes: The U.S. Production has two lines after 2005. The solid line is conventional sources of petroleum, including
crude oil, natural gas plant liquids, and refinery gains. The dashed line adds in other non-petroleum sources,
including ethanol, biomass, liquids from coal, other blending components, other hydrocarbons, and ethers.

The sharp increase in values between 2009 and 2010 are caused by the data change from historical to projected
values. The sharp increase in the value for heavy trucks between 2006 and 2007 is the result of the FHWA's
methodology change.
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Transportation accounted for almost 70% of the U.S petroleum use in 2010. Total petroleum consumption
reached more than 20 million barrels per day from 2004 to 2007, but has been below that level since then.

Table1.12
Consumption of Petroleum by End-Use Sector, 1973-2010
(million barrels per day)

Electric
Year Transportation  Percentage  Residential Commercial Industrial utilities  Total
1973 9.05 52.3% 1.46 0.77 4.48 154 17.31
1974 8.84 53.1% 1.33 0.70 4.30 1.48 16.65
1975 8.95 54.8% 1.29 0.65 4.04 1.39 16.32
1976 9.40 53.7% 1.40 0.72 4.46 1.52 17.51
1977 9.76 52.9% 1.39 0.75 4.83 171 18.44
1978 10.16 53.9% 1.35 0.72 4.87 1.75 18.84
1979 10.00 54.0% 1.07 0.66 5.34 1.44 18.51
1980 9.57 56.0% 0.89 0.63 4.86 1.15 17.10
1981 9.49 59.1% 0.79 0.54 4.27 0.96 16.06
1982 9.31 60.8% 0.75 0.50 4.06 0.69 15.30
1983 941 61.8% 0.72 0.57 3.85 0.68 15.23
1984 9.62 61.0% 0.79 0.60 4.20 0.56 15.78
1985 9.84 62.6% 0.81 0.53 4.07 0.48 15.72
1986 10.19 62.6% 0.80 0.57 4.09 0.64 16.28
1987 10.51 63.0% 0.85 0.55 4.21 0.55 16.67
1988 10.88 62.7% 0.87 0.54 4.36 0.69 17.34
1989 10.94 62.8% 0.88 0.51 4.33 0.75 17.40
1990 10.89 64.7% 0.74 0.49 4.15 0.57 16.84
1991 10.76 63.2% 0.74 0.46 4,53 0.53 17.03
1992 10.91 64.2% 0.76 0.44 4.45 0.44 16.99
1993 11.08 63.7% 0.77 0.41 4.64 0.50 17.39
1994 11.36 64.7% 0.76 0.41 457 0.47 17.57
1995 11.61 64.9% 0.74 0.38 4.83 0.33 17.90
1996 1191 64.6% 0.81 0.40 4.96 0.36 18.44
1997 12.05 65.2% 0.78 0.38 4.86 041 18.47
1998 12.36 65.5% 0.72 0.36 4.84 0.58 18.86
1999 12.70 65.3% 0.82 0.37 5.03 0.53 19.46
2000 12.98 65.9% 0.87 0.42 4,92 0.51 19.68
2001 12.86 65.7% 0.85 0.41 4.89 0.56 19.57
2002 13.12 66.7% 0.82 0.38 4,93 0.43 19.67
2003 13.20 66.3% 0.85 0.43 4,90 0.53 19.91
2004 13.61 65.9% 0.84 0.42 5.23 0.54 20.63
2005 13.79 66.8% 0.81 0.39 5.10 0.55 20.63
2006 13.95 68.2% 0.69 0.34 5.19 0.29 20.45
2007 14.00 68.7% 0.71 0.34 5.05 0.29 20.38
2008 13.33 69.7% 0.72 0.34 453 0.21 19.14
2009 12.82 70.0% 0.69 0.35 4.27 0.18 18.31
2010 12.96 69.7% 0.71 0.37 4.38 0.17 18.59
Average annual percentage change
1973-2010 1.0% -1.9% -2.0% -0.1% -5.8% 0.2%
2000-2010 0.0% -2.0% -1.3% -1.2% -10.4%  -0.6%

Sour ce;
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2011, Tables 2.2—
2.6. Converted to million barrels per day using Table A3. (Additional resources: www.eia.doe.gov)
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Due to changes in the FHWA fuel use methodology, motorcycle, bus, and heavy truck data are not comparable

with data before the year 2007. Light trucks include pick-ups, minivans, sport-utility vehicles, and vans. See
Table 2.7 for highway energy usein trillion Btu.

Table1.13
Highway Transportation Petroleum Consumption by Mode, 1970-2009%
(thousand barrels per day)

Light
Light vehicles Motor- Heavy Highway Tota
Y ear Autos trucks subtotal cycles Buses trucks subtotal transportation®
1970 am4 803 527 4 62 738 6031 7333
1975 4,836 1,245 6,081 7 58 952 7,099 8,472
1976 5,107 1,359 6,466 8 63 1,005 7,542 8,969
1977 5,157 1,460 6,617 8 65 1,114 7,805 9,314
1978 5,261 1,576 6,837 9 66 1,247 8,160 9,793
1979 4,996 1,595 6,591 11 68 1,299 7,969 9,725
1980 4,565 1,552 6,117 13 68 1,302 7,500 9,118
1981 4,508 1,546 6,054 14 69 1,329 7,466 9,175
1982 4,509 1,481 5,989 13 71 1,330 7,403 8,944
1983 4,587 1,562 6,149 11 72 1,354 7,586 9,077
1984 4,609 1,670 6,280 11 69 1,398 7,758 9,364
1985 4,665 1,785 6,450 12 72 1,396 7,930 9,536
1986 4,773 1,897 6,670 12 76 1,426 8,184 9,896
1987 4,782 1,996 6,778 12 77 1,469 8,336 10,111
1988 4,784 2,130 6,914 13 80 1,495 8,503 10,343
1989 4,821 2,170 6,992 14 79 1,534 8,618 10,505
1990 4,538 2,323 6,861 12 78 1,597 8,549 10,440
1991 4,196 2,493 6,688 12 83 1,630 8,413 10,257
1992 4,268 2,670 6,938 12 87 1,660 8,698 10,595
1993 4,374 2,795 7,169 13 86 1,711 8,979 10,820
1994 4,428 2,878 7,305 13 86 1,806 9,211 11,089
1995 4,440 2,975 7,415 13 87 1,881 9,396 11,346
1996 4,515 3,089 7,604 13 88 1,931 9,636 11,601
1997 4,559 3,222 7,781 13 91 1,949 9,834 11,776
1998 4,677 3,292 7,969 13 93 2,012 10,086 12,060
1999 4,780 3,448 8,228 14 96 2,212 10,550 12,639
2000 4,766 3,453 8,219 14 98 2,298 11,073 13,235
2001 4,798 3,491 8,290 13 93 2,295 11,199 13,181
2002 4,923 3,602 8,525 12 91 2,401 11,457 13,366
2003 4,866 3,963 8,829 12 90 2,334 11,857 13,699
2004 4,919 4,137 9,055 13 92 2,162 12,070 14,090
2005 5,050 3,840 8,890 12 93 2,426 11,905 14,020
2006 4,893 3,959 8,852 14 94 2,476 12,003 14,171
2007 4,852 4,034 8,885 31 145 3,080 12,092 14,298
2008 4,664 3,992 8,656 32 148 3,112 11,898 13,886
2009 4,662 4,019 8,681 31 144 2,901 11,708 11,708
Average annual percentage change
1970-2009 0.1% 4.2% 1.3% 5.4% 2.2% 3.6% 1.6% 1.1%
1999-2009 -0.2% 1.5% 0.5% 8.3% 4.1% 2.7% 1.0% -0.8%

Sour ce;
See Appendix A for Highway Energy Use.

& Each gallon of petroleum product was assumed to equal one gallon of crude oil. The oil used to produce
electricity is also estimated. See Appendix A, p. 18 for details.

® Total transportation figures do not include military and off-highway energy use and may not include all
possible uses of fuel for transportation (e.g., snowmobiles).
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Although about 18% of transportation energy use is for nonhighway modes, only 14% of transportation
petroleum use is for nonhighway. Thisis because some nonhighway modes, such as pipelines and transit rail, use

electricity. An estimate for the petroleum used to make édectricity is included in the data. See Table 2.8 for
nonhighway transportation energy usein trillion Btu.

Tablel1.14
Nonhighway Transportation Petroleum Consumption by Mode, 1970-2009°
(thousand barrels per day)

Nonhighway Total
Y ear Air Water Pipeline Rail subtotal transportation®
1970 625 381 43 253 1,302 7,333
,,,,,, 1975 651 43 50 249 1373 842
1980 697 625 35 262 1,618 9,118
1981 706 722 29 253 1,709 9,175
1982 701 604 21 214 1,541 8,944
1983 699 561 20 212 1,491 9,077
1984 781 577 16 232 1,606 9,364
1985 814 564 13 216 1,606 9,537
1986 884 601 17 210 1,712 9,896
1987 920 626 15 213 1,775 10,111
1988 958 644 18 220 1,840 10,343
1989 960 688 18 221 1,887 10,505
1990 1,006 655 14 216 1,891 10,440
1991 940 690 12 202 1,845 10,257
1992 954 724 10 208 1,897 10,595
1993 961 653 11 215 1,841 10,820
1994 1,002 635 11 230 1,878 11,089
1995 1,036 668 7 239 1,950 11,346
1996 1,068 644 8 245 1,965 11,601
1997 1,114 574 9 246 1,942 11,776
1998 1,148 566 12 248 1,974 12,060
1999 1,196 625 11 257 2,089 12,639
2000 1,234 662 10 256 2,162 12,791
2001 1,167 546 11 257 1,982 12,671
2002 1,071 572 8 257 1,909 12,938
2003 1,073 496 10 263 1,843 13,108
2004 1,136 596 10 278 2,021 13,343
2005 1,199 625 10 281 2,115 13,536
2006 1,216 661 5 286 2,168 13,604
2007 1,215 709 5 277 2,206 14,347
2008 1,159 621 4 265 2,049 13,997
2009 1,035 589 3 220 1,847 13,607
Average annual percentage change
1970-2009 1.3% 1.1% -6.6% -0.4% 0.9% 1.6%
1999-2009 -1.4% -0.6% -12.2% -1.5% -1.2% 0.7%

Sour ce;
See Appendix A for Nonhighway Energy Use.

& Each gallon of petroleum product was assumed to equal one gallon of crude oil. The oil used to produce
electricity isalso estimated. See Appendix A, p. 18 for details.

® Total transportation figures do not include military and off-highway energy use and may not include all
possible uses of fuel for transportation (e.g., snowmobiles).

m TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



1-21

Highway vehicles were responsible for over 86% of all transportation petroleum use in 2009. See Table 2.7 for

transportation energy use in trillion Btu.

Table 1.15
Transportation Petroleum Use by M ode, 2008-2009°

Thousand barrels per day Percentage of tota
2008 2009 2008 2009
HIGHWAY 11,897.9 11,708.1 85.3% 86.4%
Light vehicles 8,687.9 8,712.2 62.3% 64.3%
Cars 4,663.9 4,662.3 33.4% 34.4%
Light trucks’ 3,992.1 4,018.9 28.6% 29.6%
Motorcycles 31.9 31.0 0.2% 0.2%
Buses 98.1 95.0 0.7% 0.7%
Transit 45.2 43.7 0.3% 0.3%
Intercity 15.2 14.7 0.1% 0.1%
School 37.7 36.5 0.3% 0.3%
M edium/heavy trucks 3,111.9 2,901.0 22.3% 21.4%
NONHIGHWAY 2,049.2 1,847.2 14.7% 13.6%
Air 1,158.6 1,035.1 8.3% 7.6%
Genera aviation 130.5 108.8 0.9% 0.8%
Domestic air carriers 826.3 739.7 5.9% 5.5%
International air 201.8 186.6 1.4% 1.4%
Water 621.4 588.5 4.5% 4.3%
Freight 495.5 462.8 3.6% 3.4%
Recreational 125.8 125.8 0.9% 0.9%
Pipeline 3.8 3.3 0.0% 0.0%
Rail 265.5 220.3 1.9% 1.6%
Freight (Class1) 255.1 210.0 1.8% 1.5%
Passenger 10.3 10.2 0.1% 0.1%
Transit 0.7 0.0 0.0% 0.0%
Commuter 54 6.2 0.0% 0.0%
Intercity 4.1 4.0 0.0% 0.0%
HWY & NONHWY TOTAL® 13,947.1 13,555.3 100.0% 100.0%
Off-Highway 980.5 999.5

Sour ce;
See Appendix A for Energy Use Sources.

& Each gallon of petroleum product was assumed to equal one gallon of crude oil. The oil used to produce
electricity is also estimated. See Appendix A, p. 18 for details.

® Two-axle, four-tire trucks.

¢ Civilian consumption only. Totals may not include all possible uses of fuels for transportation (e.g.,
snowmobiles).
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Chapter 2
Energy

Summary Statistics from Tablesin this Chapter

Source
Table2.1  Transportation share of U.S. energy 28.1%
consumption, 2010
Table2.2  Petroleum share of transportation energy 93.2%
consumption, 2010
Table2.3 Alternative fuel and oxygenate consumption, 2009
(thousand
gasoline
equivalent (share of Total
galons) alt fuel/oxygenates)
Ethanol in gasohol 7,343,133 90.7%
MTBE 0 0.0%
Liquefied petroleum gas 129,631 1.6%
Compressed natural gas 199,513 2.5%
E85 71,213 0.9%
Liquefied natural gas 26,652 0.3%
Electricity 4,956 0.1%
Table2.6  Transportation energy use by mode, 2009  (trillion Btu) (share)
Cars 8,811 31.9%
Light trucks 7,608 27.6%
Medium/heavy trucks 6,084 22.1%
Buses 200 0.7%
Total Highway 22,763 82.5%
Air 2,138 7.7%
Water 1,291 4.7%
Pipeline 857 3.1%
Rail 540 2.0%
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Petroleum accounted for 35% of the world's energy use in 2008. Though petroleum is the dominant energy source

for both OECD countries and non-OECD countries, the non-OECD countries rely on coal, natural gas, and hydro-

electric power more than OECD countries do.

&

Figure2.1. World Consumption of Primary Energy, 2008
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Source:

U.S. Department of Energy, Energy Information Administration, International Energy Satistics Database, May

2011. (Additional resources: www.eia.doe.gov)
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Total energy use was 98.0 quads in 2010 with transportation using 28.1%. The Energy Information Administration

includes renewable energy in each sector.

Table2.1
U. S. Consumption of Total Energy by End-Use Sector, 1973-2010
(quadrillion Btu)

Percentage
transportation of
Y ear Transportation total Industrial Commercial Residential Total®
1973 18.6 24.6% 32.6 9.5 14.9 75.7
1974 18.1 24.5% 318 9.4 14.7 74.0
1975 18.2 25.3% 294 9.5 14.8 72.0
1976 19.1 25.1% 314 10.1 15.4 76.0
1977 19.8 25.4% 323 10.2 15.7 78.0
1978 20.6 25.8% 32.7 105 16.1 80.0
1979 205 25.3% 339 10.6 15.8 80.9
1980 19.7 25.2% 320 10.6 15.8 78.1
1981 19.5 25.6% 30.7 10.6 15.3 76.1
1982 19.1 26.1% 27.6 10.9 155 731
1983 19.2 26.3% 274 10.9 15.4 73.0
1984 19.7 25.7% 29.6 11.4 16.0 76.7
1985 20.1 26.3% 28.8 114 16.0 76.4
1986 20.8 27.1% 28.3 11.6 16.0 76.7
1987 215 27.2% 284 11.9 16.3 79.1
1988 223 27.0% 30.7 12.6 17.1 82.7
1989 225 26.5% 31.3 13.2 17.8 84.8
1990 224 26.5% 31.8 13.3 17.0 84.5
1991 221 26.2% 314 134 17.4 84.4
1992 224 26.1% 32.6 134 17.4 85.8
1993 228 26.1% 326 138 18.2 874
1994 234 26.3% 335 14.1 18.1 89.1
1995 238 26.2% 34.0 14.7 185 91.0
1996 244 26.0% 34.9 15.2 19.5 94.0
1997 24.7 26.2% 35.2 15.7 19.0 94.6
1998 253 26.8% 34.8 16.0 19.0 95.0
1999 259 26.8% 34.8 16.4 19.6 96.7
2000 26.5 26.9% 34.7 17.2 204 98.8
2001 26.3 27.3% 32.7 17.1 20.0 96.2
2002 26.8 27.5% 32.7 17.4 20.8 97.7
2003 270 27.5% 325 17.3 211 98.0
2004 279 27.9% 335 17.7 211 100.1
2005 284 28.3% 324 17.9 216 100.3
2006 28.8 28.9% 324 17.7 20.7 99.6
2007 291 28.7% 324 18.3 216 101.4
2008 28.0 28.2% 31.3 184 216 99.3
2009 270 28.6% 285 17.9 211 94.5
2010 275 28.1% 30.1 18.2 222 98.0
Average annual percentage change
1973-2010 1.1% -0.2% 1.8% 1.1% 0.7%
2000-2010 0.4% -1.4% 0.6% 0.8% -0.1%

Sour ce;
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, April 2011, Washington,
DC, Table2.1. (Additional resources. www.eia.doe.gov)

& Electrical energy losses have been distributed among the sectors.

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



24

In transportation, the alcohol fuels blended into gasoline to make gasohol (10% ethanol or less) are counted under
“renewables” and are not in with petroleum. The petroleum category, however, still contains other blending

agents, such as MTBE, that are not actually petroleum, but are not broken out into a separate category.

Table2.2
Distribution of Energy Consumption by Source, 1973 and 2010
(per centage)
Energy Transportation Residential Commercial
source 1973 2010 1973 2010 1973 2010
Petroleum? 95.8 93.2 189 55 16.5 39
Natural gas’ 4.0 2.5 33.3 22.8 27.9 18.0
Coa 0.0 0.0 0.6 0.0 17 0.3
Renewable 0.0 4.0 24 25 0.1 0.7
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0
Electricity® 0.2 0.3 44.7 69.1 53.9 77.1
Total 100.00 100.00 100.00 100.00 100.00 100.00
Energy Industrial Electric utilities
source 1973 2010 1973 2010
Petroleum? 27.9 26.6 17.8 1.0
Natural gas’ 31.8 26.9 19.0 19.0
Coal 124 54 43.8 48.0
Renewable 37 7.2 145 10.6
Nuclear 0.0 0.0 4.6 21.3
Electricity® 24.2 33.8 0.2 0.2
Total 100.00 100.00 100.00 100.00

Sour ce:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, March 2011, Washington,
DC, Tables2.2, 2.3, 2.4, 2.5, and 2.6. (Additional resources. www.eia.doe.gov)

Note: Numbers may not add due to rounding.

& In transportation, the petroleum category contains some blending agents which are not petroleum.

® Includes supplemental gaseous fuels. Transportation sector includes pipeline fuel and natural gas vehicle
use.

¢ Includes electrical system energy losses.
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Oxygenates are blended with gasoline to be used in conventional vehicles. The amount of oxygenate use dwarfs the

alternative fuel use. Gasoline-equivalent gallons are used in thistable to allow comparisons of different fuel types.

Table2.3

Alternative Fuel and Oxygenate Consumption, 2003—2009

(thousand gasoline—equivalent gallons)

2003 2004 2005 2006 2007 2008 2009
Alternative fuel
Liquefied petroleum gas 224,697 211,883 188,171 173,130 152,360 147,784 129,631
Compressed natural gas 133,222 158,903 166,878 172,011 178,585 189,358 199,513
Liquefied natural gas 13,503 20,888 22,409 23,474 24,594 25,554 25,652
E85° 26,376 31,581 38,074 44,041 54,091 62,464 71,213
Electricity” 5,141 5,269 5,219 5,104 5,037 5,050 4,956
Hydrogen 2 8 25 41 66 117 140
Biodiesel 18,220 28,244 91,649 260,606 367,764 324,329 325,102
Other 0 0 2 2 2 2 2
Subtotal 421,161 456,766 512,427 678,409 782,479 754,658 756,209
Oxygenates
MTBE® 2,368,400 1,877,300 1,654,500 435,000 0 0 0
Ethanol in gasohol 1919572 2,414,167 2,756,663 3,729,168 4,694,304 6,442,781 7,343,133
Total 4,709,133 4,748,243 4,923590 4,842577 5,476,783 7,197,439 8,099,342
Source:

U.S. Department of Energy, Energy Information Administration, Alternatives to Traditional Transportation Fuels,
2009, Washington, DC, April 2011, Web site

www.eia.doe.gov/renewable/aternative_transport_vehicles/index.cfm.

www.eia.doe.gov)

& Consumption includes gasoline portion of the mixture.

®\/ehicle consumption only; does not include power plant inputs.

¢ Methyl Tertiary Butyl Ether. This category includes a very small amount of other ethers, primarily Tertiary
Amyl Methyl Ether (TAME) and Ethyl Tertiary Butyl Ether (ETBE).
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Ethanol is used as an oxygenate, blended with gasoline to be used as gasohol in conventional vehicles. The amount

of ethanol used in gasohol dwarfs the amount used in E85. Production of E95 ended in 2000.

Table2.4
Ethanol Consumption, 19952009
(thousand gallons)

Ethanol blends
E85 E95 Ethanol in gasohol Total
1995 166 970 934,615 935,751
2000 10,530 12 1,114,313 1,124,855
2001 12,756 0 1,173,323 1,186,079
2002 15,513 0 1,450,721 1,466,234
2003 26,376 0 1,919,572 1,945,948
2004 31,581 0 2,414,167 2,445,748
2005 38,074 0 2,756,663 2,794,737
2006 44,041 0 3,729,168 3,773,209
2007 54,091 0 4,694,304 4,748,395
2008 62,464 0 6,442,781 6,505,245
2009 71,213 0 7,343,133 7,414,346
2009 Percentage 1.0% 0.0% 99.0% 100.0%

Sour ce;

U.S. Department of Energy, Energy Information Administration, Alternatives to Traditional Transportation Fuels,
2009, Washington, DC, April 2011, Web site;
http://www.eia.doe.gov/renewable/aternative_transport_vehiclesindex.cfm, Table C1. (Additiona resources:
www.eia.doe.gov)

Note: Gallons of E85, E95 and Ethanol in gasohol, do not include the gasoline portion of the blended fuel.
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As data about alternative fuel use become available, an attempt is made to incorporate them into this table.
Sometimes assumptions must be made in order to use the data. Please see Appendix A for a description of the

methodology used to develop these data. See Table 1.15 for transportation petroleum use in thousand barrels per
day.

Table25
Domestic Consumption of Transportation Energy by Mode and Fuel Type, 2009*
(trillion Btu)
Liquefied
Diesd petroleum Residua  Natural
Gasoline fuel gas Jet fuel fuel ail gas Electricity Total
HIGHWAY 16,661.4 6,013.6 65.3 22.0 0.7 22,763.0
Light vehicles 16,042.1 3914 45.0 0.0 0.0 16,4785
Cars 8,761.4 49.6 8,811.0
Light trucks’ 7,221.3 341.8 45.0 7,608.1
Motorcycles 59.4 59.4
Buses 7.8 169.5 0.0 22.0 0.7 200.0
Transit 0.8 68.3 0.0 22.0 0.7 91.8
Intercity 314 314
School 7.0 69.9 76.9
M edium/heavy trucks 611.5 5,452.7 20.3 6,084.5
NONHIGHWAY 237.1 721.4 0.0 2,099.3 839.4 616.8 312.2 4,826.1
Air 38.2 0.0 0.0 2,099.3 0.0 0.0 0.0 2,137.5
General aviation 38.2 182.3 220.6
Domestic air carriers 1,530.8 1,530.8
International air carriers® 386.2 386.2
Water 198.8 253.0 839.4 1,291.3
Freight 206.2 839.4 1,045.6
Recreational 198.8 46.8 245.6
Pipeline 0.0 0.0 0.0 0.0 0.0 616.8 240.1 856.9
Rail 0.0 468.4 0.0 0.0 0.0 0.0 72.1 540.4
Freight (Class|) 446.6 446.6
Passenger 21.7 72.1 93.8
Transit 0.0 47.8 47.8
Commuter 13.2 18.4 31.6
Intercity 8.6 5.8 14.4
TOTAL HWY &
NONHWY 16,898.5 6,735.0 65.3 2,099.3 839.4 638.7 312.9 27,589.0
Source:

See Appendix A for Energy Use Sources.

& Civilian consumption only. Totals may not include all possible uses of fuels for transportation (e.g.,
snowmobiles).

® Two-axle, four-tire trucks.

¢ One half of fuel used by domestic carriersin international operation.
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Table2.6

Transportation Energy Use by Mode, 2008-2009°

Highway vehicles were responsible for 82.5% of all transportation energy use in 2009. See Table 1.15 for
transportation energy use in thousand barrels per day.

Trillion Btu Percentage of total based on Btus
2008 2009 2008 2009
HIGHWAY 21,657.1 22,763.0 80.7% 82.5%
Light vehicles 16,435.7 16,478.5 61.3% 59.7%
Cars 8,831.4 8,811.0 32.9% 31.9%
Light trucks’ 7,572.2 7,608.1 28.2% 27.6%
Motorcycles 32.0 59.4 0.1% 0.2%
Buses 199.8 200.0 0.7% 0.7%
Transit 95.3 91.8 0.4% 0.3%
Intercity 30.3 314 0.1% 0.1%
School 74.3 76.9 0.3% 0.3%
M edium/heavy trucks 5,021.6 6,084.5 18.7% 22.1%
NONHIGHWAY 5,165.4 4,826.1 19.3% 17.5%
Air 2,393.3 2,137.5 8.9% 7.7%
General aviation 265.7 220.6 1.0% 0.8%
Domestic air carriers 1,710.0 1,530.8 6.4% 5.5%
International air 417.6 386.2 1.6% 1.4%
Water 1,227.2 1,291.3 4.6% 4.7%
Freight 981.6 1,045.6 3.7% 3.8%
Recreational 245.7 245.6 0.9% 0.9%
Pipeline 910.5 856.9 3.4% 3.1%
Rail 634.4 540.4 2.4% 2.0%
Freight (Class1) 542.5 446.6 2.0% 1.6%
Passenger 91.9 93.8 0.3% 0.3%
Transit 47.8 47.8 0.2% 0.2%
Commuter 29.3 31.6 0.1% 0.1%
Intercity 14.8 14.4 0.1% 0.1%
HWY & NONHWY TOTAL 26,822.6 27,589.0 100.0% 100.0%
Off-Highway 1,957.9 1,997.5
Sour ce:

See Appendix A for Energy Use Sources.

& Civilian consumption only. Totals may not include all possible uses of fuels for transportation (e.g.,

snowmobiles).

® Two-axle, four-tire trucks.
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Due to changes in the FHWA fuel use methodology, motorcycle, bus, and heavy truck data are not comparable with

data before the year 2007. Light trucks include pick-ups, minivans, sport-utility vehicles, and vans. See Table 1.13
for highway petroleum use in thousand barrels per day.

Table2.7
Highway Transportation Energy Consumption by Mode, 1970-2009
(trillion Btu)
Light
Light vehicles Motor- Heavy Highway Tota
Y ear Autos trucks subtotal cycles Buses trucks subtotal transportation®
,,,,, 1970 8479 1539 10018 7 129 1553 11707 153%
_____ 1975 9298 2384 11682 14 124 2003 1383 17424
1980 8,800 2,975 11,775 26 143 2,686 14,630 18,940
1981 8,693 2,963 11,656 27 145 2,724 14,552 18,741
1982 8,673 2,837 11,510 25 151 2,707 14,393 18,237
1983 8,802 2,990 11,792 22 152 2,770 14,736 18,368
1984 8,837 3,197 12,034 22 146 2,873 15,075 18,962
1985 8,932 3,413 12,345 23 153 2,883 15,404 19,205
1986 9,138 3,629 12,767 23 160 2,958 15,908 20,276
1987 9,157 3,819 12,976 24 164 3,061 16,225 20,771
1988 9,158 4,078 13,236 25 169 3,118 16,548 21,327
1989 9,232 4,156 13,388 26 169 3,199 16,782 21,685
1990 8,688 4,451 13,139 24 167 3,334 16,664 21,613
1991 8,029 4774 12,803 23 177 3,402 16,405 21,205
1992 8,169 5,117 13,286 24 184 3,468 16,962 21,866
1993 8,368 5,356 13,724 25 183 3,577 17,509 22,322
1994 8,470 5,515 13,985 26 183 3,778 17,972 22,926
1995 8,489 5,695 14,184 25 184 3,937 18,330 23,465
1996 8,634 5,917 14,551 24 186 4,045 18,806 23,973
1997 8,710 6,168 14,878 25 192 4,086 19,181 24,327
1998 8,936 6,304 15,240 26 196 4,218 19,680 24,757
1999 9,134 6,602 15,736 26 203 4,638 20,603 25,948
2000 9,100 6,607 15,707 26 209 4,819 20,761 26,268
2001 9,161 6,678 15,839 24 196 4,813 20,872 25,958
2002 9,391 6,883 16,274 24 192 5,035 21,525 26,521
2003 9,255 7,551 16,806 24 190 4,895 21,915 26,672
2004 9,331 7,861 17,192 25 194 4,535 21,946 27,065
2005 9,579 7,296 16,875 24 196 5,088 22,183 27,526
2006 9,316 7,550 16,866 28 199 5,193 22,286 27,759
2007 9,221 7,679 16,900 59 306 6,460 23,726 29,334
2008 8,831 7,572 16,404 61 313 6,527 23,305 28,611
2009 8,811 7,608 16,419 59 303 6,085 22,866 27,692
Average annual percentage change
1970-2009 0.1% 4.2% 1.3% 5.6% 2.2% 3.6% 1.7% 1.5%
2000-2009 -0.4% 1.6% 0.5% 6.7% 4.1% 0.6% 1.0% 0.7%

Source:
See Appendix A for Highway Energy Use.

Note: Totals may not add due to rounding.

& Total transportation figures do not include military and off-highway energy use and may not include all
possible uses of fuel for transportation (e.g., snowmabiles). These data have been revised due to a new data series
for recreational boats.
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About 18% of transportation energy use is for nonhighway modes. Air travel accounts for over 44% of nonhighway

energy use. See Table 1.14 for nonhighway petroleum use in thousand barrels per day.

Table 2.8
Nonhighway Transportation Energy Consumption by Mode, 1970-2009
(trillion Btu)
Nonhighway Tota
Y ear Air Water Pipeline Rail subtotal transportation®
______ 1970 137 86 990 5% 3688 153%
1975 1,274 927 840 559 3,601 17,424
1976 1,333 1,083 803 581 3,800 18,491
1977 1,350 1,177 786 5901 3,904 19,126
1978 1,423 1,382 784 588 4,177 20,097
1979 1,488 1,149 860 607 4,104 19,652
1980 1,434 1,393 896 588 4,310 18,940
1981 1,453 1,270 904 561 4,189 18,741
1982 1,445 1,063 855 481 3,844 18,237
1983 1,440 974 740 478 3,632 18,368
1984 1,609 964 782 532 3,887 18,962
1985 1,677 871 755 498 3,801 19,205
1986 1,823 1,323 735 487 4,368 20,276
1987 1,899 1,378 772 498 4,546 20,771
1988 1,978 1,417 874 511 4,779 21,327
1989 1,981 1,516 890 515 4,903 21,685
1990 2,077 1,442 923 506 4,949 21,613
1991 1,939 1,523 860 478 4,800 21,205
1992 1,970 1,599 846 490 4,904 21,866
1993 1,986 1,437 885 505 4,813 22,322
1994 2,070 1,394 951 539 4,954 22,926
1995 2,141 1,468 967 559 5,135 23,465
1996 2,206 1,411 979 572 5,167 23,973
1997 2,300 1,250 1,022 574 5,146 24,327
1998 2,371 1,232 897 578 5,077 24,757
1999 2,471 1,367 908 599 5,345 25,948
2000 2,549 1,454 904 601 5,507 26,268
2001 2,411 1,186 886 603 5,086 25,958
2002 2,213 1,247 931 605 4,996 26,521
2003 2,217 1,074 850 617 4,757 26,672
2004 2,348 1,299 822 650 5,119 27,065
2005 2,477 1,368 842 657 5,343 27,526
2006 2,511 1,450 842 670 5,473 27,759
2007 2,509 1,559 882 657 5,608 29,334
2008 2,393 1,368 911 634 5,306 28,611
2009 2,138 1,291 857 540 4,826 27,692
Average annual percentage change
19702009 1.3% 1.1% -0.4% -0.1% 0.7% 1.5%
19992009 -1.4% -0.6% -0.6% -1.0% -1.0% 0.7%

Sour ce;
See Appendix A for Nonhighway Energy Use.

Note: Totals may not add due to rounding.

@ Total transportation figures do not include military and off-highway energy use and may not include all
possible uses of fuel for transportation (e.g., snowmobiles).
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The Environmental Protection Agency's NONROAD2008a model estimates fuel use for different types of equipment

and off-highway vehicles. Most of these vehicles/equipment use diesel fuel. Recreational egquipment, such as off-
highway motorcycles, snowmobiles, and ATVs, are mainly fueled by gasoline.

Table2.9
Off-highway Transportation-related Fuel Consumption from the NonRoad M odel, 2009
(trillion Btus)

Gasoline  Diesdl LPG CNG Totd

Agricultural Equipment

Tractors, mowers, combines, balers, and other farm 8.3 543.0 0.0 0.0 551.3
equipment which has utility in its movement.
Airport Ground Equipment 0.3 13.6 0.2 : 14.1
Construction and Mining Equipment .
Pavers, rollers, drill rigs, graders, backhoes, 11.4 868.9 18 882.2
excavators, cranes, mining egquipment
Industrial Bquipment 133 1234 1973 183 3524
Forklifts, terminal tractors, sweeper/scrubbers
Logging Equipment a a
Feller/buncher/skidder 16 235 251
Railroad Maintenance Equipment 0.2 33 0.0 : 35
Recreational Equipment .
Off-road motorcycles, snowmobiles, all-terrain 166.9 1.9 01 168.9
vehicles, golf carts, specialty vehicles
Total 202.0 1,577.6 199.6 184 19975
Sour ce:

Environmental Protection Agency, NONROAD2008a model, www.epa.go/otag/nonrdmdl.htm.

@ Thereis no equipment listed for thisfuel type.
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Table2.10

Fuel Consumption from Lawn and Garden Equipment, 2009
(million gallons)

Mowing equipment consumes nearly half of all the fuel used by lawn and garden equipment. The gasoline used in
lawn and garden equipment is 1.9% of total gasoline use.

Total fuel

Equipment Classification Gasoline Diesel LPG consumption
Mowing Equipment
Front mowers Commercial 19.49 106.57 0.00 126.06
Lawn & garden tractors Commercial 225.21 22.00 0.00 247.20
Lawn & garden tractors Residential 532.94 0.00 0.00 532.94
Lawn mowers Commercial 150.59 0.00 0.00 150.59
Lawn mowers Residential 204.05 0.00 0.00 204.05
Rear engine riding mowers Commercial 16.57 0.00 0.00 16.57
Rear engine riding mowers Residential 39.69 0.00 0.00 39.69
Total 1,188.53 128.57 0.00 1,317.10
Soil and Turf Equipment
Commercial turf equipment? Commercial 726.08 17.10 0.00 748.18
Rotary tillers< 6 HP Commercial 84.51 0.00 0.00 84.51
Rotary tillers< 6 HP Residential 18.56 0.00 0.00 18.56
Total 829.15 17.10 0.00 846.26
Wood Cutting Equipment
Chain saws< 6 HP Commercid 72.35 0.00 0.00 72.35
Chain saws< 6 HP Residentia 17.60 0.00 0.00 17.60
Chippers/stump grinders Commercial 38.35 145.02 18.94 202.31
Shredders < 6 HP Commercial 9.07 0.00 0.00 9.07
Total 137.37 145.02 18.94 301.33
Blowers and Vacuums
L eafblowers/vacuums Commercial 200.80 0.02 0.00 200.82
L eafblowers/vacuums Residential 17.88 0.00 0.00 17.88
Snowblowers Commercial 34.18 1.89 0.00 36.07
Snowblowers Residential 18.10 0.00 0.00 18.10
Total 270.96 191 0.00 272.87
Trimming Equipment
Trimmers/edgers/brush cutter Commercial 61.18 0.00 0.00 61.18
Trimmers/edgers/brush cutter Residential 25.54 0.00 0.00 25.54
Other lawn & garden equipment® Commercial 23.21 0.39 0.00 23.62
Other lawn & garden equipment” Residential 19.45 0.00 0.00 19.45
Total 129.39 0.40 0.00 129.79
Total All Equipment 2,555.40 293.00 18.94 2,867.33

Sour ce;
U.S. Environmental Protection Agency, NONROAD2008a Model, www.epa.gov/otag/nonrdmdl.htm.

# Includes equipment such as aerators, dethatchers, sod cutters, hydro-seeders, turf utility vehicles, golf course
greens mowers, and sand trap groomers.
® | ncludes equipment not otherwise classified such as augers, sickle-bar mowers, and wood splitters.

&
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The Federal Highway Administration (FHWA) cautions that data from 1993 on may not be directly comparable to
earlier years. Some states have improved reporting procedures in recent years, and the estimation procedures were

revised in 1994. Now, the FHWA does not publish separate estimates of gasohol or ethanol used in gasohol. See
Table 2.3 for details on oxygenate usage.

Table2.11
Highway Usage of Gasoline and Diesel, 19732009
(billion gallons)

Y ear Total gasoline and gasohol Diesel® Percent diesel Total highway fuel use
1973 100.6 9.8 8.9% 1105
,,,,,,,, 9% 94 96 88 1090
1980 101.2 138 12.0% 115.0
1981 99.6 14.9 13.0% 1145
1982 98.5 14.9 13.1% 1134
1983 100.1 16.0 13.8% 116.1
1984 1014 17.3 14.6% 118.7
1985 103.6 17.8 14.6% 121.3
1986 106.8 184 14.7% 125.2
1987 108.7 19.0 14.9% 127.7
1988 109.8 20.1 15.5% 129.9
1989 110.6 21.2 16.1% 131.9
1990 110.2 214 16.3% 131.6
1991 107.9 20.7 16.1% 128.6
1992 111.0 220 16.5% 132.9
1993 1137 235 17.1% 137.2
1994 115.0 251 17.9% 140.1
1995 1171 26.2 18.3% 143.3
1996 119.5 27.2 18.5% 146.7
1997 120.9 29.4 19.6% 150.3
1998 124.7 30.2 19.5% 154.9
1999 128.7 31.9 19.9% 160.7
2000 128.9 334 20.6% 162.3
2001 129.7 334 20.5% 163.1
2002 133.0 34.8 20.7% 167.8
2003 134.1 355 20.9% 169.6
2004 136.5 374 21.5% 173.9
2005 135.2 39.1 22.4% 174.3
2006 134.8 40.1 22.9% 174.9
2007 1354 40.7 23.1% 176.1
2008 132.2 38.6 22.6% 170.8
2009 132.9 35.3 21.0% 168.1
Average annual percentage change
1973-2009 0.8% 3.6% 1.2%
1999-2009 0.3% 0.6% 0.4%
Sour ce:

U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table MF-21 and annual. (Additional resources. www.fhwa.dot.gov)

& Congists primarily of diesel fuel, with small quantities of other fuels, such as liquefied petroleum gas and
ES85.

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



2-14

Great care should be taken when comparing modal energy intensity data among modes. Because of the inherent
differences among the transportation modes in the nature of services, routes available, and many additional factors,

it is not possible to obtain truly comparable national energy intensities among modes. These values are averages,
and thereis a great deal of variability even within a mode.

Table2.12
Passenger Travel and Energy Use, 2009

Energy intensities

Number of Vehicle- Passenger- Load factor (Btu per (Btu per

vehicles miles miles (persons/ vehicle- passenger- Energy use

(thousands) (millions) (millions) vehicle) mile) mile) (trillion Btu)

Cars 134,880.0 1,606,815 2,490,564 1.55 5,484 3,538 8,811.0
Per sonal trucks 88,6834 934,631 1,719,722 184 6,740 3,663 6,299.4
Motorcycles 7,929.7 20,800 24,128 1.16 2,854 2,460 59.4
Demand response® 68.9 1,529 1,477 1.0 15,111 15,645 231
Bus% b b b b b b 2000
Transit 65.4 2,345 21,645 9.2 39,160 4,242 91.8
Intercity® b b b b b b 314
School® 683.7 b b b b b 76.9
Air ° b b b b b 1,751.4
Certificated route’ b 5,453 541,646 99.3 280,734 2,826 1,530.8
General aviation 2239 b b b b b 220.6
Recr eational boats 13,290.7 b b b b b 2457
Rail 20.7 1,402 36,150 25.8 66,916 2,594 93.8
Intercity (Amtrak) 0.3 283 5,914 20.9 50,924 2,435 14.4
Transit 135 775 19,004 245 61,663 2,516 47.8
Commuter 6.9 344 11,232 32.7 91,936 2,812 31.6

Sour ce:

See Appendix A for Passenger Travel and Energy Use.

& Includes passenger cars, vans, and small buses operating in response to calls from passengers to the transit
operator who dispatches the vehicles.

® Data are not available.

° Energy useis estimated.

9 Only domestic service and domestic energy use are shown on this table. (Previous editions included half of
international energy.) These energy intensities may be inflated because all energy use is attributed to passengers—
cargo energy use is not taken into account.
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Great care should be taken when comparing modal energy intensity data among modes. Because of the inherent
differences among the transportation modes in the nature of services, routes available, and many additional factors,

it is not possible to obtain truly comparable national energy intensities among modes. These values are averages,
and thereis a great deal of variability even within a mode.

Table2.13
Energy Intensities of Highway Passenger M odes, 1970-2009
Automobiles Light truck® Transit Buses’
(Btu per (Btu per (Btu per (Btu per (Btu per
Y ear vehicle-mile) passenger-mile) vehicle-mile) vehicle-mile) passenger-mile)
______ 1970 9250 488 12480 _ 317% 2412
1975 8,993 4,733 11,879 33,748 2,814
1976 9,113 4,796 11,524 34,598 2,896
1977 8,950 4,710 11,160 35,120 2,889
1978 8,839 4,693 10,807 36,603 2,883
1979 8,647 4,632 10,468 36,597 2,795
1980 7,916 4,279 10,224 36,553 2,813
1981 7,670 4,184 9,997 37,745 3,027
1982 7,465 4,109 9,268 38,766 3,237
1983 7,365 4,092 9,124 37,962 3,177
1984 7,202 4,066 8,931 38,705 3,307
1985 7,164 4,110 8,730 38,876 3,423
1986 7,194 4,197 8,560 37,889 3,545
1987 6,959 4,128 8,359 36,247 3,594
1988 6,683 4,033 8,119 36,673 3,706
1989 6,589 4,046 7,746 36,754 3,732
1990 6,169 3,856 7,746 37,374 3,794
1991 5,912 3,695 7,351 37,732 3,877
1992 5,956 3,723 7,239 40,243 4,310
1993 6,087 3,804 7,182 39,043 4,262
1994 6,024 3,765 7,212 37,259 4,262
1995 5,902 3,689 7,208 37,251 4,307
1996 5,874 3,683 7,247 37,452 4,340
1997 5,797 3,646 7,251 38,861 4,434
1998 5,767 3,638 7,260 41,296 4,399
1999 5,821 3,684 7,327 40,578 4,344
2000 5,687 3,611 7,158 41,695 4,531
2001 5,626 3,583 7,080 38,535 4,146
2002 5,662 3,607 7,125 37,548 4,133
2003 5,535 3,525 7,673 37,096 4,213
2004 5,489 3,496 7,653 37,855 4,364
2005 5,607 3,571 7,009 37,430 4,250
2006 5,511 3,510 6,974 39,568 4,316
2007 5,513 3,512 6,904 39,931 4,372
2008 5,465 3,526 6,830 39,906 4,348
2009 5,484 3,538 6,862 39,160 4,242
Average annual percentage change
1970-2009 -1.3% -0.8% -1.5% 0.5% 1.4%
1999-2009 -0.6% -0.4% -0.7% -0.4% -0.2%

Sour ce;
See Appendix A for Highway Passenger Mode Energy Intensities.

& All two-axle, four-tire trucks.
® Series not continuous between 1983 and 1984 because of a change in data source by the American Public
Transportation Association (APTA).
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Great care should be taken when comparing modal energy intensity data among modes. Because of the inherent

differences between the transportation modes in the nature of services, routes available, and many additional
factors, it is not possible to obtain truly comparable national energy intensities among modes.

Table2.14
Energy Intensities of Nonhighway Passenger M odes, 1970-2009
Air Rail
Certificated air carriers’ Intercity Amtrak Rail transit Commuter rail
(Btu per (Btu per (Btu per (Btu per
Y ear passenger-mile) passenger-mile) passenger-mile) passenger-mile)
....... 170 L los T AAST .
1975 7,625 3,548 2,625 B
1976 7,282 3,278 2,633 b
1977 6,990 3,443 2,364 b
1978 6,144 3,554 2,144 b
1979 5,607 3,351 2,290 b
1980 5,561 3,065 2,312 b
1981 5774 2,883 2,592 b
1982 5,412 3,052 2,699 b
1983 5,133 2,875 2,820 b
1984 5,298 2,923 3,037 2,804
1985 5,053 2,703 2,809 2,826
1986 5,011 2,481 3,042 2,926
1987 4,827 2,450 3,039 2,801
1988 4,861 2,379 3,072 2,872
1989 4,844 2,614 2,909 2,864
1990 4,875 2,505 3,024 2,822
1991 4,662 2,417 3254 2,770
1992 4,516 2,534 3,155 2,629
1993 4,490 2,565 3,373 2,976
1994 4,397 2,282 3,338 2,682
1995 4,349 2,501 3,340 2,632
1996 4,172 2,690 3,017 2,582
1997 4,166 2,811 2,856 2,724
1998 4,146 2,788 2,823 2,646
1999 4,061 2,943 2,785 2,714
2000 3,952 3,235 2,797 2,551
2001 3,968 3,257 2,803 2,515
2002 3,703 3,212 2,872 2514
2003 3,587 2,800 2,837 2,545
2004 3,339 2,760 2,750 2,569
2005 3,264 2,709 2,783 2,743
2006 3,250 2,650 2,707 2,527
2007 3,153 2,516 2,577 2,638
2008 3,051 2,398 2,521 2,656
2009 2,901 2,435 2,516 2,812
Average annual percentage change®
1970-2009 -3.2% -1.1% 0.5% 0.0%
19992009 -3.3% -1.9% -1.0% 0.4%

Sour ce;
See Appendix A for Nonhighway Passenger Mode Energy Intensities.

# These data differ from the data on Table 2.12 because they include half of international services. These
energy intensities may be inflated because all energy use is attributed to passengers—cargo energy use is not taken
into account.

® Dataare not available.

¢ Average annual percentage calculated to earliest year possible.
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The energy intensity of light rail systems, measured in btu per passenger-mile varies greatly. The weighted average

of all light rail systemsin 2009 is 3,526 btu/passenger-mile.

Figure2.2. Energy Intensity of Light Rail Transit Systems, 2009
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Memphis, TN
North Little Rock, AR
Kenosha, Wi

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

Btu per Passenger-mile

Sour ce;
U.S. Depatment of Transportation, National Transit Database, May 2011. (Additional resources:
http://204.68.195.57/ntdprogram/data.htm)
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Figure 2.3. Energy Intensity of Heavy Rail Systems, 2009

New York, NY
Atlanta, GA
Dakland, CA

All Heavy Rail Systems
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Washington, DC
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Sour ce;
U.S. Department of Transportation, National Transit Database, May 2011. (Additional resources:
www.ntdprogram.gov)

Figure 2.4. Energy Intensity of Commuter Rail Systems, 2009
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Source:
U.S. Department of Transportation, National Transit Database, May 2011. (Additional resources:
www.ntdprogram.gov)
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Great care should be taken when comparing modal energy intensity data among modes. Because of the inherent

differences between the transportation modes in the nature of services, routes available, and many additional
factors, it is not possible to obtain truly comparable national energy intensities among modes.

Table2.15
Energy Intensities of Freight M odes, 1970-2009

Heavy single-unit and

combination trucks Class | freight railroad
Y ear (Btu per vehicle-mile) (Btu per freight car-mile) (Btu per ton-mile)
1970 24,960 17,669 691
1971 24,485 18,171 717
1972 24,668 18,291 714
1973 24,777 18,468 677
1974 24,784 18,852 681
1975 24,631 18,739 687
1976 24,567 18,938 680
1977 24,669 19,226 669
1978 24,655 18,928 641
1979 24,746 19,188 618
1980 24,758 18,742 597
1981 25,059 18,629 572
1982 24,297 18,404 553
1983 23,853 17,864 525
1984 23,585 17,795 510
1985 23,343 17,500 497
1986 23,352 17,265 486
1987 22,923 16,790 456
1988 22,596 16,758 443
1989 22,411 16,894 437
1990 22,795 16,619 420
1991 22,749 15,835 391
1992 22,609 16,043 393
1993 22,373 16,056 389
1994 22,193 16,340 388
1995 22,097 15,992 372
1996 22,109 15,747 368
1997 21,340 15,784 370
1998 21,516 15,372 365
1999 22,884 15,363 363
2000 23,449 14,917 352
2001 23,024 15,108 346
2002 23,462 15,003 345
2003 22,461 15,016 344
2004 20,540 15,274 341
2005 22,866 15,152 337
2006 23,340 14,990 330
2007 21,238 14,846 320
2008 21,008 14,573 305
2009 21,127 13,907 291
Average annual percentage change
1970-2009 -0.4% -0.6% -2.2%
19992009 -0.8% -1.0% -2.2%

Sour ce;
See Appendix A for Freight Mode Energy Intensities.

Note: Due to changesin the FHWA fuel use methodology, truck data are not comparable with data before the year
2007.
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Chapter 3
All Highway Vehicles and Characteristics

Summary Statistics from Tablesin this Chapter

Source

Table3.1 U.S. share of world car registrations, 2009 19.4%

Table 3.2 U.S. share of world truck & bus registrations, 2009 40.8%

Table 3.3 Number of U.S. cars, 2009 (thousands) 132,424

Table 3.3 Number of U.S. trucks, 2009 (thousands) 116,036

Table3.6  Vehiclemilestraveled, 2009 (million miles) 2,953,501
Cars 52.7%
Two-axle, four-tire trucks 36.4%
Combination trucks 5.7%
Other single-unit trucks 4.1%
Motorcycles 0.7%
Buses 0.5%

Table3.9  Average age of vehicles, 2009
Cars (years) 10.6
Light trucks (years) 9.6
All trucks (years) 10.2
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Use caution comparing historical data because of disconnects in data series. Also, the United Sates is unique in
how many light trucks (SUVs, minivans, pickups) are used for personal travel. Those light trucks are not included

on this table. The U.S. share of world cars continues to decline. The growth in the World total comes mainly from
developing countries, like China and India.

Table3.1
Car Registrationsfor Selected Countries, 1960-2009
(thousands)
Average
Annual
Percentage
Change
Country 1960 1970 1980 1990 2000 2005 2007 2008 2009  1990-2009
Argentina 474 1,482 3,112 4,284 5,060 5,340 6,004 6,244 6,465 2.2%
Braxzil 2 2 2 12127 15393 18370 20430 21,884 23,612 3.6%
Canada® 4,104 6,602 10256 12,622 16,832 18,124 19,199 19613 19,877 2.4%
China 2 2 351 1,897 3750 8900 13758 18270 257301 14.6%
France 4950 11,860 18,440 23550 28,060 30,100 30,550 30,850 31,050 1.5%
Germany® 4856 14,376 23,236 35512 43,772 46,090 41,184 41321 41,738 0.9%
India 2 2 a 2300 5,150 7,654 8,595 9,400 10,400 8.3%
Indonesia 2 2 a2 1,200 & 380 4355 4,750 5,005 7.8%
Japan 457 8,779 23660 34924 52437 57,091 57,624 57,865 58,020 2.7%
Malaysia 2 2 2 1811 4213 6,402 6,804 7,190 7,375 7.7%
Pakistan 2 2 2 2 375 411 428 445 460 -2.5%
Russia 2 2 2 2 20353 25285 28300 32,021 33,187 2
United
Kingdom 5650 11,802 15438 22528 27,185 30,652 31225 31,252 31,036 1.7%
United States 61,671 89,244 121,601 143550 127,721 132,909 135222 135882 132424 -0.4%
U.S. Percentage
of World 62.7%  461%  38.0% 323% 233% 215% 209%  204%  19.4%
World total 98,305 193,479 320,390 444,900 548558 617,914 645837 667,630 681,154 2.3%
Source:

Ward's Communications, Ward’s World Motor Vehicle Data, 2010 Edition, Southfield, M1, 2010, pp. 271-274 and
annual. (Additional resources. www.wardsauto.com)

& Dataare not available.
® Data from 2000 and later are not comparable to prior data. Canada reclassified autos and trucks prior to

2000.

¢ Datafor 1990 and prior include West Germany only. Kraftwagen are included with automobiles.
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The United States totals include SUVs, minivans, and light trucks, many of which are used for personal travel.

Table3.2
Truck and Bus Registrationsfor Selected Countries, 19602009
(thousands)
Average
Annua
Percentage
Change
Country 1960 1970 1980 1990 2000 2005 2009 1990-2009
Argentina 392 788 1,217 1,501 1,554 1,730 2,296 2.3%
Brazil a a a 936 3,917 4,653 6,031 10.3%
Canada® 1,056 1,481 2,955 3,931 739 786 915 -71.4%
China a a 1,480 4,314 9,650 21,750 35,875 11.8%
France 1,650 1,850 2,550 4,910 5,733 6,198 6,388 1.4%
India a a a 2,050 2,390 4,145 6,250 6.0%
Indonesia a a a 1,391 2,373 2,950 3,625 5.2%
Germany® 786 1,228 1,617 2,764 3,534 3,133 2,895 0.2%
Japan 896 8,803 14,197 22,773 20,211 16,734 15,789 -1.9%
Malaysia a a a 616 1,030 1,323 1,525 4.9%
Pakistan a a a 172 385 414 465 5.4%
Russia a a a 7,200 5,041 5,705 6,323 -0.7%
United Kingdom 1534 1,769 1920 3774 3361 3943 4182 0.5%
United States 12,186 19,175 34,195 45106 85579 104,788 116,036 5.1%
U.S. Percentage of
World 42.6% 36.2% 37.7% 32.7% 42.1% 42.6% 40.8%
World total 28,583 52,899 90,592 138,082 203,272 245,798 284,101 3.9%
Sour ce:

Ward's Communications, Ward's World Motor Vehicle Data, 2010 Edition, Southfield, MI1, 2010, pp. 271-274 and

annual. (Additional resources: www.wardsauto.com)

& Data are not available.
® Data from 2000 and later are not comparable to prior data. Canada reclassified autos and trucks prior to

2000.

¢ Datafor 1990 and prior include West Germany only. Kraftwagen are included with automobiles.
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VEHICLESIN USE

Both the Federal Highway Administration (FHWA) and The Polk Company report figures on the car
and truck population each year. The two estimates, however, differ by as much as 11.2% (1981). The

differences can be attributed to several factors:

e The FHWA datainclude al vehicles which have been registered at any time throughout the calendar
year. Therefore, the data include vehicles which were retired during the year and may double count
vehicles which have been registered in different states or the same states to different owners. The
Polk Company data include only those vehicles which are registered on July 1 of the given year.

e The classification of mini-vans, station wagons on truck chassis, and utility vehicles as cars or trucks
causes important differences in the two estimates. The Polk Company data included passenger vans
in the car count until 1980; since 1980 all vans have been counted as trucks. Recently, the Federa
Highway Administration adjusted their definition of cars and trucks. Startingin 1993, some minivans
and sport utility vehicles that were previously included with cars were included with trucks. This
change produced a dramatic change in the individual percentage differences of cars and trucks. The
difference in total vehicles has been less than 5% each year since 1990 and does not appear to be
significantly affected by the FHWA reclassifications.

e The FHWA data include all non-military Federal vehicles, while The Polk Company data include
only those Federal vehicles which are registered within a state. Federal vehicles are not required to
have State registrations, and, according to the General Services Administration, most Federal
Vehicles are not registered.

According to The Polk Company statistics, the number of cars in use in the United States declined
from 1991 to 1992. Thisisthe first decline in vehicle stock since the figures were first reported in 1924.
However, the data should be viewed with caution. A redesign of Polk's approach in 1992 alowed a
national check for duplicate registrations, which was not possible in earlier years. Polk estimates that,
due to processing limitations, its vehicle population counts may have been inflated by as much as 1%
percent. Assuming that percentage is correct, the number of carsin use would have declined from 1991
to 1992 under the previous Polk method. The growing popularity of light trucks being used as passenger

vehicles could a so have had an impact on these figures.
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In the early 1980's, researchers had to make a conscience choice of which data series to use, since they differed by

as much as 11%. In 2009 the two sources differed by about 1%. Both sources show a decline in automobiles from
2008 to 2009 and an increase in trucks. The series, however, seemto be growing further apart.

Table 3.3
U.S. Carsand Trucksin Use, 1970-2009
(thousands)
Automobiles Trucks Tota
ThePolk  Percentage ThePolk  Percentage ThePolk  Percentage
Y ear FHWA  Company difference FHWA Company difference FHWA Company  difference
1970 89243 80448 109% 18797 17688 | 63% 108040 98136 10.1%
1975 106,706 95,241 12.0% 25,781 24,813 3.9% 132,487 120,054 10.4%
1976 110,189 97,818 12.6% 27,876 26,560 5.0% 138,065 124,378 11.0%
1977 112,288 99,904 12.4% 29,314 28,222 3.9% 141,602 128,126 10.5%
1978 116,573 102,957 13.2% 31,336 30,565 2.5% 147,909 133,522 10.8%
1979 118,429 104,677 13.1% 32,914 32,583 1.0% 151,343 137,260 10.3%
1980 121,601 104,564 16.3% 33,667 35,268 -4.5% 155,267 139,832 11.0%
1981 123,098 105,839 16.3% 34,644 36,069 -4.0% 157,743 141,908 11.2%
1982 123,702 106,867 15.8% 35,382 36,987 -4.3% 159,084 143,854 10.6%
1983 126,444 108,961 16.0% 36,723 38,143 -3.7% 163,166 147,104 10.9%
1984 128,158 112,019 14.4% 37,507 40,143 -6.6% 165,665 152,162 8.9%
1985 127,885 114,662 11.5% 43,210 42,387 1.9% 171,095 157,049 8.9%
1986 130,004 117,268 10.9% 45,103 44,826 0.6% 175,106 162,094 8.0%
1987 131,482 119,849 9.7% 46,826 47,344 -1.1% 178,308 167,193 6.6%
1988 133,836 121,519 10.1% 49,941 50,221 -0.6% 183,777 171,740 7.0%
1989 134,559 122,758 9.6% 52,172 53,202 -1.9% 186,731 175,960 6.1%
1990 133,700 123,276 8.5% 54,470 56,023 -2.8% 188,171 179,299 4.9%
1991 128,300 123,268 4.1% 59,206 58,179 1.8% 187,505 181,447 3.3%
1992 126,581 120,347 5.2% 63,136 61,172 3.2% 189,717 181,519 4.5%
1993 127,327 121,055 5.2% 66,082 65,260 1.3% 193,409 186,315 3.8%
1994 127,883 121,997 4.8% 69,491 66,717 4.2% 197,375 188,714 4.6%
1995 128,387 123,242 4.2% 72,458 70,199 3.2% 200,845 193,441 3.8%
1996 129,728 124,613 4.1% 75,940 73,681 3.1% 205,669 198,294 3.7%
1997 129,749 124,673 4.1% 77,307 76,398 1.2% 207,056 201,071 3.0%
1998 131,839 125,966 4.7% 79,062 79,077 0.0% 210,901 205,043 2.9%
1999 132,432 126,869 4.4% 83,148 82,640 0.6% 215,580 209,509 2.9%
2000 133,621 127,721 4.6% 87,108 85,579 1.8% 220,729 213,300 3.5%
2001 137,633 128,714 6.9% 92,045 87,969 4.6% 229,678 216,683 6.0%
2002 135,921 129,907 4.6% 92,939 91,120 2.0% 228,860 221,027 3.5%
2003 135670 131,072 3.5% 94,944 94,810 0.1% 230,614 225,882 2.1%
2004 136,431 132,469 3.0% 100,016 99,698 0.3% 236,447 232,167 1.8%
2005 136,568 132,909 2.8% 103,819 105,475 -1.6% 240,387 238,384 0.8%
2006 135400 135,047 0.3% 107,944 109,596 -1.5% 243,344 244,643 -0.5%
2007 135,933 135,222 0.5% 110,498 113,479 -2.6% 246,431 248,701 -0.9%
2008 137,080 135,882 0.9% 110,242 114,357 -3.6% 247,322 250,239 -1.2%
2009 134,880 132,424 1.9% 110,561 116,036 -4.7% 245,441 248,460 -1.2%

Sour ce;

FHWA - U.S. Department of Transportation, Federal Highway Administration, 1970-2008, Highway Statistics 2008,
Washington, DC, 2009, Table VM-1 and annual. 2009 data from tables MV-1 and MV-9. (Additional
resources. www.fhwa.dot.gov)

Polk - The Polk Company, Detroit, Michigan. FURTHER REPRODUCTION PROHIBITED. (Additional
resources. www.polk.com)
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The graphs below show the number of motor vehicles per thousand people for various countries. The data for the
United States are displayed in the line which goes from 1900 to 2009. The points labeled on that line show data for
the other countries/regions around the world and how their vehicles per thousand people compare to the United

Sates at two different pointsin time, 1999 and 2009. For instance, the graph shows that in 1999, Western Europe’s
vehicles per thousand people was about where the United Sates was in 1969, but by 2009 it is about where the
United Sateswasin 1972. The lower part of the graph (1900-1940) is shown enlarged on the facing page.

Figure3.1. Vehiclesper Thousand People: U.S. (Over Time) Compared to
Other Countries (in 1999 and 2009)
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Sour ce:
See Tables 3.4 and 3.5.
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Though some countries are listed separately in this table, those countries are also included in the regional total.

For instance, China s listed separately, but isalso included in the Asia, Far East region.

Table3.4
Vehicles per Thousand Peoplein Other Countries, 1999 and 2009

Vehicles per 1,000 people
Country/Region 1999 2009
Africa 20.9 24.9
Asia, Far East 39.1 157.7
Asia, Middle East 66.2 101.2
Brazil 107.5 149.2
Canada 560.0 620.9
Central & South America 133.6 169.7
China 10.2 46.2
Europe, East 370.0 363.9
Europe, West 528.8 583.3
India 8.3 144
Indonesia 13.7 35.9
Pacific 513.9 560.9

Sour ces:

Population — (2009) U.S. Census Bureau, Population Division, International Data Base (IDB) World, May 6, 2011.
(Additional resources: http://www.census.gov/i pc/wwwi/idb/)

Vehicles — (2009) U.S.: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics
2009, Washington, DC, 2011. All others: Ward’'s Communications, Ward’s Motor Vehicle Data 2010,
pp. 271-274. (Additional resources. www.fhwa.dot.gov, www.wardsauto.com)
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The number of vehicles per thousand people in the United States has grown significantly from 1900 to 2009. In

2008 to 2009, however, the number decreased from a high of 843.57 in 2007.

Table3.5
Vehicles per Thousand Peoplein the United States, 1990-2009
uU.s. uU.s. uU.s. uU.s. uU.s.
vehicles vehicles vehicles vehicles vehicles
per 1,000 per 1,000 per 1,000 per 1,000 per 1,000

Y ear people Y ear people Y ear people Y ear people Y ear people

1900 0.11 1922 111.53 1944 220.23 1966 489.34 1988 772.92
1901 0.19 1923 134.90 1945 221.80 1967 500.66 1989 776.99
1902 0.29 1924 154.35 1946 243.11 1968 516.49 1990 773.40
1903 0.41 1925 173.26 1947 262.56 1969 533.37 1991 760.19
1904 0.67 1926 189.10 1948 280.20 1970 545.35 1992 757.96
1905 0.94 1927 195.77 1949 299.56 1971 562.45 1993 761.94
1906 1.27 1928 204.87 1950 323.71 1972 585.60 1994 766.94
1907 1.65 1929 219.31 1951 337.14 1973 615.19 1995 770.99
1908 2.24 1930 217.34 1952 340.57 1974 632.32 1996 781.16
1909 3.45 1931 210.37 1953 353.67 1975 640.07 1997 776.02
1910 5.07 1932 195.38 1954 361.40 1976 659.47 1998 781.20
1911 6.81 1933 192.38 1955 379.77 1977 669.03 1999 790.07
1912 9.90 1934 199.90 1956 387.58 1978 690.17 2000 800.30
1913 12.94 1935 208.61 1957 392.11 1979 700.42 2001 825.49
1914 17.79 1936 222.62 1958 392.17 1980 710.71 2002 815.22
1915 24.77 1937 233.33 1959 402.83 1981 715.22 2003 815.50
1916 35.48 1938 229.65 1960 410.37 1982 713.95 2004 829.26
1917 49.57 1939 236.93 1961 41511 1983 724.30 2005 836.58
1918 59.69 1940 245.63 1962 426.06 1984 728.20 2006 840.09
1919 72.50 1941 261.57 1963 438.75 1985 744.50 2007 843.57
1920 86.78 1942 244.73 1964 451.57 1986 753.33 2008 840.80
1921 96.68 1943 225.89 1965 466.90 1987 758.58 2009 828.04

Sources:

Population — (2009) U.S. Census Bureau, Population Division, International Data Base (IDB) World, May 5, 2011.
(Additional resources: http://www.census.gov/ipc/wwwi/idb/)

Vehicles — (2008) U.S.: U.S. Department of Transportation, Federal Highway Administration, Highway Satistics
2009, Washington, DC, 2011. All others: Ward’'s Communications, Ward’s Motor Vehicle Data 2009,
pp. 257-260. (Additional resources. www.fhwa.dot.gov, www.wardsauto.com)
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Total vehicle-miles traveled decreased dightly from 2008 to 2009. The trend of using two-axle, four-tire trucks, such

as pickups, vans, and sport-utility vehicles, for personal travel is evident in these data; two-axle, four-tire trucks
account for 25.3% more travel in 2009 than in 1970, and cars account for 29.9% less travel in that time period.

Table 3.6
Shares of Highway Vehicle-Miles Traveled by Vehicle Type, 1970-2009
Tota
Two- Other vehicle-miles
axlefour-  single-unit  Combination traveled
Y ear Cars Motorcycles  tiretrucks trucks trucks Buses (million miles)
..... 90 . .86% 0% 1% ___24% __32% ____04% 1109724
1975 77.9% 0.4% 15.1% 2.6% 3.5% 0.5% 1,327,664
1976 76.9% 0.4% 16.1% 2.6% 3.5% 0.4% 1,402,380
1977 75.6% 0.4% 17.1% 2.7% 3.8% 0.4% 1,467,027
1978 74.2% 0.5% 18.1% 2.8% 4.1% 0.4% 1,544,704
1979 72.8% 0.6% 19.1% 2.7% 4.4% 0.4% 1,529,133
1980 72.8% 0.7% 19.0% 2.6% 4.5% 0.4% 1,527,295
1981 72.9% 0.7% 19.1% 2.5% 4.4% 0.4% 1,555,308
1982 72.8% 0.6% 19.2% 2.5% 4.4% 0.4% 1,595,010
1983 72.3% 0.5% 19.8% 2.6% 4.5% 0.3% 1,652,788
1984 71.3% 0.5% 20.8% 2.6% 4.5% 0.3% 1,720,269
1985 70.2% 0.5% 22.0% 2.6% 4.4% 0.3% 1,774,826
1986 69.2% 0.5% 23.1% 2.5% 4.4% 0.3% 1,834,872
1987 68.5% 0.5% 23.8% 2.5% 4.5% 0.3% 1,921,204
1988 67.6% 0.5% 24.8% 2.4% 4.4% 0.3% 2,025,962
1989 66.8% 0.5% 25.6% 2.4% 4.4% 0.3% 2,096,487
1990 65.7% 0.4% 26.8% 2.4% 4.4% 0.3% 2,144,362
1991 62.5% 0.4% 29.9% 2.4% 4.4% 0.3% 2,172,050
1992 61.0% 0.4% 31.5% 2.4% 4.4% 0.3% 2,247,151
1993 59.9% 0.4% 32.5% 2.5% 4.5% 0.3% 2,296,378
1994 59.6% 0.4% 32.4% 2.6% 4.6% 0.3% 2,357,588
1995 59.4% 0.4% 32.6% 2.6% 4.8% 0.3% 2,422,696
1996 59.1% 0.4% 32.8% 2.6% 4.8% 0.3% 2,485,848
1997 58.7% 0.4% 33.2% 2.6% 4.9% 0.3% 2,561,695
1998 58.9% 0.4% 33.0% 2.6% 4.9% 0.3% 2,631,522
1999 58.3% 0.4% 33.5% 2.6% 4.9% 0.3% 2,691,056
2000 58.3% 0.4% 33.6% 2.6% 4.9% 0.3% 2,746,925
2001 58.4% 0.3% 33.6% 2.6% 4.9% 0.3% 2,790,372
2002 58.1% 0.3% 33.8% 2.7% 4.9% 0.2% 2,855,508
2003 57.8% 0.3% 34.0% 2.8% 4.8% 0.2% 2,890,450
2004 57.3% 0.3% 34.6% 2.6% 4.8% 0.2% 2,964,788
2005 57.1% 0.3% 34.8% 2.6% 4.8% 0.2% 2,989,430
2006 56.1% 0.4% 35.9% 2.7% 4.7% 0.2% 3,014,369
2007 53.3% 0.7% 35.5% 4.0% 6.1% 0.5% 3,031,124
2008 52.4% 0.7% 36.0% 4.3% 6.2% 0.5% 2,976,528
2009 52.7% 0.7% 36.4% 4.1% 5.7% 0.5% 2,953,501
Average annual percentage change
1970-2009 2.5%
1999-2009 0.9%

Sour ce;
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table VM-1 and annual. (Additional resources. www.fhwa.dot.gov)

Note: Dueto FHWA methodology changes, data from 2007-on are not comparable with previous data.
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Due to data restrictions, the 2001 data are the latest than can be published.

Table3.7
Carsin Operation and Vehicle Travel by Age, 1970 and 2001

2001 Egtimated vehicle Average

1970 2001 travel annual
Vehicles Cumulative Vehicles Cumulative Cumulative miles per
Age (years) (thousands)  Percentage  percentage (thousands)  Percentage percentage Percentage  percentage vehicle

Under 17 6,288 7.8% 7.8% 6,183 4.8% 4.8% 6.9% 6.9% 15,000

1 9,299 11.6% 19.4% 8,882 6.9% 11.7% 9.4% 16.3% 14,300

2 8,816 11.0% 30.3% 8,093 6.3% 18.0% 8.2% 24.6% 13,700

3 7,878 9.8% 40.1% 7,555 5.9% 23.9% 7.2% 31.8% 12,900

4 8,538 10.6% 50.8% 7,860 6.1% 30.0% 7.2% 39.1% 12,400

5 8,506 10.6% 61.3% 7,337 5.7% 35.7% 6.5% 45.6% 12,000

6 7,116 8.8% 70.2% 8,555 6.6% 42.3% 7.4% 53.1% 11,700

7 6,268 7.8% 78.0% 7471 5.8% 48.1% 6.3% 59.4% 11,400

8 5,058 6.3% 84.3% 7,420 5.8% 53.9% 6.1% 65.5% 11,100

9 3,267 4.1% 88.3% 6,807 5.3% 59.2% 5.4% 71.0% 10,700

10 2,776 3.5% 91.8% 6,810 5.3% 64.5% 5.0% 76.0% 9,900

11 1,692 2.1% 93.9% 6,692 5.2% 69.7% 4.5% 80.5% 9,000

12 799 1.0% 94.9% 6,742 5.2% 74.9% 4.7% 85.2% 9,400

13 996 1.2% 96.1% 6,189 4.8% 79.7% 3.8% 88.9% 8,200

14 794 1.0% 97.1% 5,345 4.2% 83.9% 2.9% 91.8% 7,200

15 and older 2,336 2.9% 100.0% 20,773 16.1% 100.0% 8.2% 100.0% 5,300

Subtotal 80,427 100.0% 128,714 100.0% 100.0%
Age not given 22 0
Total 80,449 128,714
Average age 5.6 9.3
Median age 4.9 8.1
Source:

The Polk Company, Detroit, MI. FURTHER REPRODUCTION PROHIBITED.

Vehicle travel - Average annual miles per auto by age were multiplied by the number of vehiclesin operation by age
to estimate the vehicle travel. Average annual miles per auto by age - generated by ORNL from the National
Household Travel Survey Web site: nhts.ornl.gov. (Additional resources. www.polk.com, nhts.ornl.gov)

2 Includes cars from model year 2002 and 2001 which were sold prior to July 1, 2002, and similarly, model
years 1971 and 1970 sold prior to July 1, 1970.
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Due to data restrictions, the 2001 data are the latest than can be published.

Table3.8
Trucksin Operation and Vehicle Travel by Age, 1970 and 2001

2001 Estimated vehicle Average
1970 2001 travel annual
Vehicles Cumulative Vehicles Cumulative Cumulative  miles per
Age (years) (thousands)  Percentage  percentage (thousands)  Percentage  percentage Percentage  percentage vehicle
Under 17 1,262 7.1% 7.1% 6,213 7.1% 7.1% 8.5% 8.5% 17,500

1 1,881 10.6% 17.8% 7,958 9.0% 16.1% 12.0% 20.6% 19,200
2 1,536 8.7% 26.5% 7,522 8.6% 24.7% 11.7% 32.3% 19,800
3 1,428 8.1% 34.6% 6,398 7.3% 31.9% 9.0% 41.3% 17,900
4 1,483 8.4% 43.0% 6,109 6.9% 38.9% 8.4% 49.7% 17,500
5 1,339 7.6% 50.5% 5,122 5.8% 44.7% 6.8% 56.6% 17,000
6 1,154 6.5% 57.1% 5,574 6.3% 51.0% 6.8% 63.4% 15,600
7 975 5.5% 62.6% 5,042 5.7% 56.8% 6.1% 69.5% 15,400
8 826 4.7% 67.3% 4,148 4.7% 61.5% 4.9% 74.4% 15,100
9 621 3.5% 70.8% 3,395 3.9% 65.3% 3.5% 77.9% 13,200
10 658 3.7% 74.5% 3,221 3.7% 69.0% 2.3% 80.3% 9,200
11 583 3.3% 77.8% 3,039 3.5% 72.5% 2.2% 82.5% 9,200
12 383 2.2% 80.0% 3,345 3.8% 76.3% 2.4% 84.9% 9,200
13 417 2.4% 82.3% 3,112 3.5% 79.8% 2.3% 89.1% 9,200
14 414 2.3% 84.7% 2,544 2.9% 82.7% 1.8% 89.0% 9,200

15 and older 2,710 15.3% 100.0% 15,227 17.3% 100.0% 11.0% 100.0% 9,200

Subtotal 17,670 100.0% 87,969 100.0% 100.0%
Age not given 15 0
Total 17,685 87,969

Average age 7.3 79

Median age 5.9 6.8
Source:

The Polk Company, Detroit, MI. FURTHER REPRODUCTION PROHIBITED.

Vehicle travel—The average annua vehicle-miles per truck by age were multiplied by the number of trucks in
operation by age to estimate the vehicle travel. Average annual miles per truck by age were generated by
ORNL from the 1997 Truck Inventory and Use Survey public use tape provided by U.S. Department of
(Additional resources. www.polk.com,

Commerce, Bureau of the Census, Washington, DC, 2000.

WWW.CENSUS.gov)

years 1971 and 1970 sold prior to July 1, 1970.

& Includes trucks from model year 2002 and 2001 which were sold prior to July 1, 2002, and similarly, model
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U.S. Average Vehicle Age, 1995-2009

Passenger Cars Light Trucks  All Light Vehicles
1995 8.4 8.3 8.4
1996 85 8.3 85
1997 8.7 8.5 8.6
1998 8.9 8.5 8.8
1999 9.1 85 8.8
2000 9.1 8.4 8.9
2001 9.3 8.4 8.9
2002 94 8.4 9.0
2003 9.6 85 9.1
2004 9.8 8.6 94
2005 10.1 8.7 95
2006 10.3 8.9 9.7
2007 10.4 9.0 9.8
2008 10.6 9.3 10.0
2009 10.6 9.6 10.2

Sour ce:

The Polk Company, Detroit, MI.

www.polk.com)
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Table 3.10
New Retail Vehicle Sales, 1970-2010
(thousands)

Total
Calendar Light Subtotal Heavy Vehicle

Y ear Cars Trucks Light Vehicles Trucks Sales
1970 8,400 1,463 9,863 334 10,197
1971 10,242 1,757 11,999 340 12,339
1972 10,940 2,239 13,179 438 13,617
1973 11,424 2,745 14,169 497 14,666
1974 8,853 2,338 11,191 424 11,615
1975 8,624 2,281 10,905 298 11,203
1976 10,110 2,956 13,066 324 13,390
1977 11,183 3,430 14,613 376 14,989
1978 11,314 3,808 15,122 441 15,563
1979 10,673 3,311 13,984 391 14,375
1980 8,949 2,230 11,179 265 11,444
1981 8,489 2,054 10,543 235 10,778
1982 7,956 2,399 10,355 183 10,538
1983 9,148 2,974 12,122 189 12,311
1984 10,324 3,883 14,207 277 14,484
1985 10,979 4,461 15,440 285 15,725
1986 11,404 4,654 16,058 265 16,323
1987 10,192 4,714 14,906 287 15,193
1988 10,547 4,910 15,457 334 15,791
1989 9,779 4,755 14,534 312 14,846
1990 9,303 4,569 13,872 277 14,149
1991 8,185 4,144 12,329 221 12,550
1992 8,213 4,655 12,868 249 13,117
1993 8,518 5,378 13,896 303 14,199
1994 8,991 6,068 15,059 353 15,412
1995 8,620 6,108 14,728 388 15,116
1996 8,479 6,619 15,098 359 15,457
1997 8,217 6,904 15,121 376 15,497
1998 8,085 7,458 15,543 424 15,967
1999 8,638 8,256 16,894 521 17,415
2000 8,778 8,572 17,350 462 17,812
2001 8,352 8,700 17,052 350 17,402
2002 8,042 8,774 16,816 322 17,138
2003 7,556 9,084 16,640 328 16,968
2004 7,483 9,384 16,867 432 17,299
2005 7,660 9,288 16,948 497 17,445
2006 7,762 8,743 16,505 545 17,050
2007 7,562 8,527 16,089 371 16,460
2008 6,769 6,426 13,195 298 13,493
2009 5,401 5,001 10,402 200 10,602
2010 5,635 5,919 11,554 218 11,772

Average annual percentage change
1970-2010 -1.0% 3.6% 0.4% -1.1% 0.4%
2000-2010 -4.3% -3.9% -4.0% -7.2% -4.1%

Sour ce:
1970-2010: Ward’s Communications, www.wardsauto.com.
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Using current registration data and a scrappage model by Greenspan and Cohen, [1996 paper:
http: /imww.feder alreserve.gov/pubs/feds/1996/199640/199640pap.pdf], ORNL calculated new automobile

scrappage rates. The expected median lifetime for a 1990 model year automobile is 16.9 years. These data are
fitted model values which assume constant economic conditions.

Table3.11
Car Scrappage and Survival Rates
1970, 1980 and 1990 Model Years

Vehicle 1970 Model Y ear 1980 Model Y ear 1990 Model Y ear
age’ Survival Scrappage Survival Scrappage Survival Scrappage
(years) rate® rate’ rate® rate’ rate” rate’
4 99.0 1.0 100.0 0.0 100.0 0.0
5 94.1 5.0 96.3 3.7 100.0 0.0
6 88.4 6.1 91.3 5.1 99.4 0.6
7 82.0 7.2 85.7 6.1 96.3 3.2
8 75.2 8.3 79.7 7.1 92.7 3.7
9 68.1 9.5 73.3 8.1 88.7 4.3
10 60.9 10.6 66.6 9.0 84.4 4.9
11 53.8 11.7 60.0 10.0 79.8 55
12 46.9 12.8 53.3 11.0 75.0 6.1
13 40.3 14.0 46.9 12.0 70.0 6.7
14 34.2 15.1 40.8 13.0 64.9 7.3
15 28.7 16.2 35.1 14.0 59.7 7.9
16 23.7 17.4 29.8 15.0 54.6 8.6
17 19.3 185 25.0 16.1 49.5 9.3
18 15.5 19.6 20.8 17.1 44.6 9.9
19 12.3 20.8 17.0 18.1 39.9 10.6
20 9.6 219 13.8 19.1 35.4 11.3
21 7.4 23.0 11.0 20.1 311 12.0
22 5.6 24.2 8.7 21.2 27.2 12.7
23 4.2 253 6.7 222 235 135
24 31 26.4 52 23.2 20.2 14.2
25 2.2 2715 39 24.2 17.1 15.0
26 1.6 28.6 29 253 14.5 15.7
27 11 29.7 2.2 26.3 12.1 16.5
28 0.8 30.8 16 27.3 10.0 17.2
29 0.5 31.9 11 28.4 8.2 18.0
30 0.4 33.0 0.8 29.4 6.6 18.8
Median 11.5 years 125 years 16.9 years
lifetime
Sour ce:
Schmoyer, Richard L., unpublished study on scrappage rates, Oak Ridge National Laboratory, Oak Ridge, TN,
2001.

&It was assumed that scrappage for vehicles less than 4 years old is 0.
® The percentage of automobiles which will bein use at the end of the year.
¢ The percentage of automobiles which will be retired from use during the year.
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Using current registration data and a scrappage model by Greenspan and Cohen [1996 paper:
http: /imww.feder alreser ve.gov/pubs/feds/1996/199640/199640pap.pdf], ORNL calculated new light truck scrappage

rates. The expected median lifetime for a 1990 model year light truck is 15.5 years. These data are fitted model
val ues which assume constant economic conditions.

Table3.12
Light Truck?® Scrappage and Survival Rates

Vehicle 1970 model year 1980 model year 1990 model year
age” Survival Scrappage Survival Scrappage Survival Scrappage
(years) rate” rate’ rate” rate” rate” rate’
4 99.7 0.3 99.1 0.9 99.3 0.7
5 975 2.2 96.6 25 96.9 24
6 94.9 2.7 93.7 31 94.1 3.0
7 91.8 3.2 90.2 3.7 90.7 3.6
8 88.3 3.8 86.3 4.3 86.9 4.2
9 84.4 44 82.0 5.0 82.7 4.8
10 80.2 5.0 77.3 5.7 78.2 55
11 75.7 5.6 724 6.4 73.4 6.1
12 70.9 6.3 67.3 7.1 68.4 6.8
13 66.0 6.9 62.1 7.8 63.3 75
14 61.0 7.6 56.8 85 58.0 8.2
15 55.9 8.3 51.5 9.3 52.8 9.0
16 50.8 9.0 46.3 10.1 47.7 9.7
17 45.9 9.8 41.3 10.8 2.7 10.5
18 411 10.5 36.5 11.6 37.9 113
19 36.4 11.3 320 12.4 333 12.1
20 321 12.0 27.7 133 29.0 12.9
21 28.0 12.8 238 14.1 25.0 13.7
22 24.2 13.6 20.3 14.9 21.4 145
23 20.7 14.4 17.1 15.8 18.1 154
24 175 15.2 14.2 16.7 15.2 16.2
25 14.7 16.1 117 175 12.6 17.1
26 12.2 16.9 9.6 184 10.3 18.0
27 10.1 17.8 7.7 19.3 8.4 18.8
28 8.2 18.6 6.2 20.2 6.7 19.7
29 6.6 195 4.9 21.1 53 20.6
30 5.2 20.4 3.8 221 4.2 215
Median
lifetime 16.2 years 15.3 years 15.5 years
Sour ce;
Schmoyer, Richard L., unpublished study on scrappage rates, Oak Ridge National Laboratory, Oak Ridge, TN,
2001.

& Light trucks are trucks less than 10,000 Ibs. gross vehicle weight.

® |t was assumed that scrappage for vehicles less than 4 years old is 0.

© The percentage of light trucks which will be retired from use during the year.
9 The percentage of light trucks which will bein use at the end of the year.
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Using current registration data and a scrappage model by Greenspan and Cohen [ 1996 paper:
http: /imww.feder alreser ve.gov/pubs/feds/1996/199640/199640pap.pdf], ORNL calculated heavy truck (trucks over

26,000 Ibs. gross vehicle weight) scrappage rates. The expected median lifetime for a 1990 model year heavy truck
is29 years. These data are fitted model values which assume constant economic conditions.

Table3.13
Heavy Truck?® Scrappage and Survival Rates
Vehicle 1970 model year 1980 mode! year 1990 model year
age’ Survival Scrappage Survival Scrappage Survival Scrappage

(years) rate’ rate’ rate” rate® rate” rate’
4 98.8 12 98.5 15 99.4 0.6
5 97.2 16 96.7 19 98.6 0.8
6 95.3 19 94.5 23 97.6 1.0
7 93.2 23 92.0 27 96.5 12
8 90.7 26 89.1 31 95.2 13
9 88.1 3.0 86.0 35 93.8 15
10 85.2 33 82.7 3.9 92.2 17
11 821 3.6 79.1 4.3 90.5 19
12 78.8 4.0 754 4.7 88.6 2.0
13 75.4 4.3 71.6 5.1 86.7 22
14 71.9 4.7 67.7 55 84.6 24
15 68.3 5.0 63.7 5.9 824 26
16 64.6 5.3 59.7 6.3 80.2 2.7
17 61.0 5.7 55.7 6.7 779 29
18 57.3 6.0 51.8 7.1 75.5 31
19 53.7 6.3 47.9 7.4 73.0 33
20 50.1 6.7 442 7.8 70.5 34
21 46.6 7.0 40.6 8.2 68.0 3.6
22 432 7.3 371 8.6 65.4 3.8
23 39.9 7.6 33.7 9.0 62.8 3.9
24 36.7 8.0 30.6 9.4 60.3 4.1
25 33.7 8.3 27.6 9.7 57.7 4.3
26 30.8 8.6 24.8 10.1 55.1 45
27 28.0 8.9 222 10.5 52.6 4.6
28 254 9.3 19.8 10.9 50.0 4.8
29 230 9.6 17.6 11.2 47.6 5.0
30 20.7 9.9 15.5 11.6 45.1 5.1

mggﬁg 20.0 years 18.5 years 28.0 years

Sour ce:
Schmoyer, Richard L., unpublished study on scrappage rates, Oak Ridge National Laboratory, Oak Ridge, TN,
2001.

& Light trucks are trucks less than 10,000 Ibs. gross vehicle weight.

® |t was assumed that scrappage for vehicles less than 4 yearsold is 0.

© The percentage of light trucks which will be retired from use during the year.
9 The percentage of light trucks which will bein use at the end of the year.

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011 O



3-18

Table 3.14
Car and Light Truck Survivability Ratesand Lifetime Miles
Car Light truck
Vehicle age Survivability survivability
(Years) rate rate

1 0.9900 0.9741
2 0.9831 0.9603
3 0.9731 0.9420
4 0.9593 0.9190
5 0.9413 0.8913
6 0.9188 0.8590
7 0.8918 0.8226
8 0.8604 0.7827
9 0.8252 0.7401
10 0.7866 0.6956
11 0.7170 0.6501
12 0.6125 0.6040
13 0.5094 0.5517
14 0.4142 0.5009
15 0.3308 0.4522
16 0.2604 0.4062
17 0.2028 0.3633
18 0.1565 0.3236
19 0.1200 0.2873
20 0.0916 0.2542
21 0.0696 0.2244
22 0.0527 0.1975
23 0.0399 0.1735
24 0.0301 0.1522
25 0.0227 0.1332
26 8 0.1165
27 8 0.1017
28 8 0.0887
29 @ 0.0773
30 @ 0.0673
31 @ 0.0586
32 @ 0.0509
33 8 0.0443
34 8 0.0385
35 8 0.0334
36 8 0.0290
Lifetime miles 152,137 179,954

Sour ce:
U.S. Department of Transportation, National Highway Traffic Safety Administration, Vehicle Survivability and
Travel Mileage Schedules, January 2006.

Note: Registration data from 1977 to 2002 were used in developing these estimates. In this analysis, vehicle age
was cut off when the estimated survival rate reached approximately a two percent threshold; for cars, this was 25
years, and for trucksit was 36 years.

& Data are not available.

TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



Chapter 4
Light Vehiclesand Characteristics

Summary Statistics from Tablesin this Chapter

4-1

Source
Table4.1 Cars, 2009
Regi strations (thousands) 134,880
Vehicle miles (million miles) 1,606,815
Fuel economy (miles per gallon) 22.5
Table4.2 Two-axle, four-tire trucks, 2009
Regi strations (thousands) 100,154
Vehicle miles (million miles) 1,108,656
Fuel economy (miles per gallon) 18.0
Table 4.6 Light truck share of total light vehicle sales
1970 calendar year 14.8%
2010 calendar year 51.2%
Table 4.7 Car sales, 2010 model year (thousands) 8,020
Small 3,223
Midsize 2,979
Large 1,093
Table 4.9 Light truck sales, 2010 model year (thousands) 5,601
Midsize pickup 196
Large pickup 1,527
Midsize van 450
Large van 18
Small UV 67
Midsize SUV 1,912
Large UV 1,420
Tables4.20 Corporate average fuel economy (mpg)
and 4.21 Car standard, MY 2011 30.2
Car fuel economy, MY 2011 34.4
Light truck standard, MY 2011 (unreformed) 24.2
Light truck fuel economy, MY 2011 24.8
Table 4.26 Average fuel economy loss from 55 to 70 mph 17.1%
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Car regitrations, along with vehicle travel and fuel use, all declined from 2008 to 2009. The data in thistable from

1985-on DO NOT include minivans, pickups, or sport utility vehicles. Much of the data for 2009 were estimated; the
FHWA no longer publishestravel and fuel data for cars.

Table4.1
Summary Statisticsfor Cars, 1970-2009
Registrations’ Vehicletravel (million Fuel use Fuel economy”

Y ear (thousands) miles) (million gallons) (miles per gallon)
1970 89,244 916,700 67,820 135

1975 106706 1083950 74040 189
1980 121,601 1,111,596 69,981 15.9
1981 123,098 1,133,332 69,112 16.4
1982 123,702 1,161,713 69,116 16.8
1983 126,444 1,195,054 70,322 17.0
1984 128,158 1,227,043 70,663 174
1985° 127,885 1,246,798 71,518 174
1986 130,004 1,270,167 73,174 17.4
1987 131,482 1,315,982 73,308 18.0
1988 133,836 1,370,271 73,345 18.7
1989 134,559 1,401,221 73,913 19.0
1990 133,700 1,408,266 69,568 20.2
1991 128,300 1,358,185 64,318 21.1
1992 126,581 1,371,569 65,436 21.0
1993 127,327 1,374,709 67,047 205
1994 127,883 1,406,089 67,874 20.7
1995 128,387 1,438,294 68,072 211
1996 129,728 1,469,854 69,221 21.2
1997 129,749 1,502,556 69,892 215
1998 131,839 1,549,577 71,695 21.6
1999 132,432 1,569,100 73,283 214
2000 133,621 1,600,287 73,065 21.9
2001 137,633 1,628,332 73,559 221
2002 135,921 1,658,474 75,471 22.0
2003 135,670 1,672,079 74,590 222
2004 136,431 1,699,890 75,402 225
2005 136,568 1,708,421 77,418 221
2006 135,400 1,690,534 75,009 225
2007 135,933 1,672,467 74,377 225
2008 137,080 1,615,850 71,497 226
2009° 134,880 1,606,815 71,473 225

Average annual percentage change
1970-2009 1.1% 1.4% 0.1% 1.3%
1999-2009 0.2% 0.2% -0.2% 0.5%

Sour ce;
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table VM-1 and annual. (Additional resources: www.fhwa.dot.gov)

& This number differs from R.L. Polk’s estimates of “number of carsin use.” See Table 3.3.

® Fuel economy for car population.

© Beginning in this year the data were revised to exclude minivans, pickups and sport utility vehicles which
may have been previously included.

9 Because vehicle travel, fuel use, and fuel economy are no longer published for cars, the 2009 data were
estimated.
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Much of the data for 2009 were estimated; the FHWA no longer publishes travel and fuel use data for two-axle, four

tire trucks.

Table4.2
Summary Statisticsfor Two-Axle, Four-Tire Trucks, 1970-2009
Registrations Vehicle travel Fuel use Fuel economy
Y ear (thousands) (million miles) (million gallons) (miles per gallon)
_______ 1970 14211 123286 12318 100
1975 20,418 200,700 19,081 10.5
1976 22,301 225,834 20,828 10.8
1977 23,624 250,591 22,383 112
1978 25,476 279,414 24,162 116
1979 27,022 291,905 24,445 119
1980 27,876 290,935 23,796 12.2
1981 28,928 296,343 23,697 125
1982 29,792 306,141 22,702 135
1983 31,214 327,643 23,945 13.7
1984 32,106 358,006 25,604 14.0
1985° 37,214 390,961 27,363 14.3
1986 39,382 423,915 29,074 14.6
1987 41,107 456,870 30,598 14.9
1988 43,805 502,207 32,653 154
1989 45,945 536,475 33,271 16.1
1990 48,275 574,571 35,611 16.1
1991 53,033 649,394 38,217 17.0
1992 57,091 706,863 40,929 17.3
1993 59,994 745,750 42,851 17.4
1994 62,904 764,634 44,112 17.3
1995 65,738 790,029 45,605 17.3
1996 69,134 816,540 47,354 17.2
1997 70,224 850,739 49,389 17.2
1998 71,330 868,275 50,462 17.2
1999 75,356 901,022 52,859 17.0
2000 79,085 923,059 52,939 17.4
2001 84,188 943,207 53,522 17.6
2002 85,011 966,034 55,220 175
2003 87,187 984,094 60,758 16.2
2004 91,845 1,027,164 63,417 16.2
2005 95,337 1,041,051 58,869 17.7
2006 99,125 1,082,490 60,685 17.8
2007 101,470 1,112,271 61,836 18.0
2008 101,235 1,108,603 61,199 18.1
2009" 100,154 1,108,656 61,610 18.0
Average annual percentage change
1970-2009 5.1% 5.8% 4.2% 1.5%
1999-2009 2.9% 2.1% 1.5% 0.6%

Source:
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table MV-9. Previous years Table VM-1. (Additional resources: www.fhwa.dot.gov)

@ Beginning in this year the data were revised to include all vans (including mini-vans), pickups and sport
utility vehicles.

® Because vehicle travel, fuel use, and fuel economy are no longer published for cars, the 2009 data were
estimated.
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Because data on Class 2b trucks are scarce, the U.S DOE funded a study to investigate available sources of data.

In the final report, four methodol ogies are described to estimate the sales of Class 2b trucks. Until another study is
funded, the 1999 data are the latest available.

Table4.3
Summary Statistics on Class 1, Class 2a, and Class 2b Light Trucks
MY 2000 Percent Estimated Estimated Estimated fuel
CY 1999 truck diesel trucks  Average annual fuel use economy
truck sales  population in age miles® (billion® (miles per
(millions) (millions) population (years) (billions) gallons) gallon)
Class 1 5.7 49.7 0.3% 7.3 672.7 374 18.0
Class 2a 1.8 19.2 2.5% 7.4 251.9 18.0 14.0
Class 2b 0.5 5.8 24.0% 8.6 76.7 5.5 13.9

Sour ce;
Davis, S.C. and L.F. Truett, Investigation of Class 2b Trucks (Vehicles of 8,500 to 10,000 Ibs GVWR), ORNL/TM-
2002/49, March 2002, Table 16.

Note: CY - calendar year. MY - model year.

Table4.4
Sales Estimates of Class 1, Class 2a, and Class 2b Light Trucks, 1989-1999

Sales estimates (thousands)

Class 1 Class 2a Class 2b
Calendar Y ear (6,000 Ibs and under) (6,001-8,500 Ibs) (8,501-10,000 Ibs) Total
1989 3,313 918 379 4,610
1990 3,451 829 268 4,548
1991 3,246 670 206 4,122
1992 3,608 827 194 4,629
1993 4,119 975 257 5,351
1994 4,527 1,241 265 6,033
1995 4,422 1,304 327 6,053
1996 4,829 1,356 334 6,519
1997 5,085 1,315 397 6,797
1998 5,263 1,694 342 7,299
1999 5,707 1,845 521 8,073
Percent change
1989-1999 72.3% 101.0% 37.5% 75.1%

Sour ce;
Davis, S.C. and L.F. Truett, Investigation of Class 2b Trucks (Vehicles of 8,500 to 10,000 Ibs GVWR), ORNL/TM-
2002/49, March 2002, Table 1.

Note: These data were calculated using Methodol ogy 4 from the report.

& Estimates derived using 2000 popul ation data and 1997 usage data. See source for details.
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Car sales in 2009 and 2010 were below 6 million. 1n 1980, the Big 3 (Chryder, Ford and General Motors) held

73.8% of the market; by 2010, that had dropped to 31.8%.

Table4.5
New Retail Car Salesin the United States, 1970-2010
Percentage
Calendar Domestic? Import® Totd Percentage Big 3 Percentage Diesd

year (thousands) imports Sales’ diesel Cars
1970 7,119 1,280 8,400 15.2% d 0.07% 6

R - S 112 < S 1o/l __.....8624 . 182% 0 .03% 20 .
1980 6,580 2,369 8,949 26.5% 73.8% 4.32% 387

1985 8205 2775 10979 253% 29%  08% 9
1986 8,215 3,189 11,404 28.0% 70.9% 0.37% 42
1987 7,085 3,107 10,192 30.5% 67.6% 0.17% 17
1988 7,543 3,004 10,547 28.5% 69.3% 0.02% 2
1989 7,098 2,680 9,779 27.4% 67.9% 0.13% 13
1990 6,919 2,384 9,303 25.6% 65.7% 0.08% 7
1991 6,162 2,023 8,185 24.7% 64.2% 0.10% 8
1992 6,286 1,927 8,213 23.5% 65.8% 0.06% 5
1993 6,742 1,776 8,518 20.8% 67.3% 0.04% 3
1994 7,255 1,735 8,991 19.3% 65.9% 0.04% 4
1995 7,114 1,506 8,620 17.5% 65.3% 0.03% 3
1996 7,206 1,272 8,479 15.0% 64.1% 0.09% 8
1997 6,862 1,355 8,217 16.5% 62.2% 0.09% 7
1998 6,705 1,380 8,085 17.1% 59.7% 0.14% 11
1999 6,919 1,719 8,638 19.9% 58.3% 0.16% 14
2000 6,762 2,016 8,778 23.0% 55.0% 0.26% 23
2001 6,254 2,098 8,352 25.1% 51.4% 0.18% 15
2002 5,817 2,226 8,042 27.7% 48.4% 0.39% 31
2003 5,473 2,083 7,556 27.6% 47.1% 0.52% 39
2004 5,334 2,149 7,483 28.7% 44.9% 0.40% 30
2005 5473 2,187 7,660 28.6% 43.1% 0.63% 48
2006 5417 2,345 7,762 30.2% 40.5% 0.86% 67
2007 5,198 2,365 7,562 31.3% 36.9% 0.11% 8
2008 4,490 2,278 6,769 33.7% 34.2% 0.12% 8
2009 3,558 1,843 5,401 34.1% 31.3% 2.94% 159
2010 3,792 1,844 5,635 32.7% 31.7% 2.68% 151

Average annual percentage change
1970-2010 -1.6% 0.9% -1.0%
2000-2010 -5.6% -0.9% -4.3%
Sour ce;

Domestic and import data - 1970-97: American Automobile Manufacturers Association, Maotor Vehicle Facts and
Figures 1998, Detroit, MI, 1998, p. 15, and annual. 1997 data from Economic Indicators, 4th Quarter 1997.
1998-2010: Ward’'s Communication, Ward’s Automotive Yearbook, Detroit, MI, 2009, p. 249. 2010: Ward's
Communications, www.wardsauto.com.

Diesdl data - Ward's Communications, Ward's Automotive Yearbook, Detroit, MI, 2009, p. 31, and Ward's
Communications, www.wardsauto.com.

Transplant data - Oak Ridge National Laboratory, Light Vehicle MPG and Market Shares Data System, Oak Ridge,
TN, 2004. (Additional resources: www.aama.com, www.wardsauto.com)

& North American built.

® Does not include import tourist deliveries.

¢ Big 3 includes Chrydler, Ford and General Motors. Beginning in 1998, Ford includes Jaguar and Volvo.
GM Includes Saab.

4 Data are not available.
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Light trucks, which include pick-ups, minivans, sport-utility vehicles, and other trucks less than 10,000 pounds gross

vehicle weight (GVW), accounted for more than half of light vehicle sales from 2001 to 2007 and again in 2010.

Table4.6
New Retail Sales of Trucks 10,000 Pounds GVW and Lessin the United States, 19702010
Percentages
Light truck Light trucks of Light trucks
Caendar sales” Data for Big 3 light-duty of total
year (thousands)  Import® Imports Sales’ Diesdl vehicle sales® truck sales
,,,,, 1970 1463  48% ' . 148%  804%
_____ 1975 2281 100% ...l . 20%% ___ 8719%
,,,,, 1980 2230 215% 479 T UUUBEW199%  894%
1985 4,461 18.7% 832 78.2% 3.3% 28.9% 94.0%
1986 4,654 21.0% 978 76.9% 3.7% 29.0% 94.6%
1987 4,714 19.6% 922 78.3% 2.3% 31.6% 94.3%
1988 4,910 14.5% 711 81.6% 2.3% 31.8% 93.6%
1989 4,755 13.5% 641 81.9% 2.9% 32.7% 93.8%
1990 4,569 13.4% 612 80.9% 2.2% 32.9% 94.3%
1991 4,144 13.0% 538 79.4% 3.2% 33.6% 94.9%
1992 4,655 8.8% 408 83.1% 2.4% 36.2% 94.9%
1993 5,378 7.0% 377 83.4% 2.3% 38.7% 94.7%
1994 6,068 6.8% 410 82.9% 2.5% 40.3% 94.5%
1995 6,108 6.6% 402 83.4% 3.8% 41.5% 94.0%
1996 6,619 6.6% 438 83.8% 3.1% 43.8% 94.9%
1997 6,904 8.4% 580 81.9% 2.7% 45.7% 94.8%
1998 7,458 8.8% 656 80.5% 2.6% 48.0% 94.6%
1999 8,256 9.4% 775 78.0% 2.8% 48.9% 94.1%
2000 8,572 9.9% 852 76.1% 3.3% 49.4% 94.9%
2001 8,700 11.3% 981 75.3% 2.8% 51.2% 96.2%
2002 8,774 12.1% 1,066 74.7% 2.7% 52.2% 96.5%
2003 9,084 13.5% 1,227 72.4% 2.8% 54.6% 96.5%
2004 9,384 13.3% 1,246 70.1% 2.7% 55.6% 95.6%
2005 9,288 13.1% 1,215 68.2% 2.7% 54.8% 94.9%
2006 8,743 15.4% 1,347 63.9% 2.8% 53.0% 94.1%
2007 8,527 16.3% 1,388 61.9% 3.1% 53.0% 95.8%
2008 6,426 17.1% 1,096 59.8% 3.3% 48.7% 95.6%
2009 5,001 17.7% 884 56.5% 4.0% 48.1% 96.2%
2010 5,919 15.2% 899 56.3% 4.8% 51.2% 96.5%
Average annual percentage change
1970-2010 3.6%
2000-2010 -3.6%
Sour ce;

Ward's Communications, Ward's Automotive Yearbook, Detroit, MI, 2010, and updates at www.wardsauto.com.
(Additional resources. www.wardsauto.com)

#Includes all trucks of 10,000 pounds gross vehicle weight and less sold in the United States.

® Excluding transplants.

¢ Big 3 includes Chrysler, Ford and General Motors. Beginning in 1998, Ford includes Land Rover and
Volvo light trucks and GM includes Saab. Trucks include light, medium and heavy trucks.

9 Based on model year factory installations.

€ Light-duty vehiclesinclude cars and light trucks.

" Indicates less than 1 percent.
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The sales-weighted fuel economy of new cars (including wagons) increased dramatically from 1975 (15.8 mpg) to

1985 (27.0 mpg), but rose only 2.5 mpg from 1985 to 2005. Since 2005, fuel economy rose 3.2 mpg—from 29.5 mpg
in 2005 to 32.7 mpg in 2010.

Table4.7
Period Sales, Market Shares, and Sales-Weighted Fuel Economies
of New Domestic and Import Cars, Selected Model Y ears 1975-2010°

(thousands)
Sales Period
1975 1980 1985 1990 1995 2000 2005 2010

CARS

Small

Total sales, units 4,089 4,825 5,519 4,999 5,190 4,266 3,185 3,223

Market share, % 496% 51.1% 51.1% 56.7% 55.2% 46.7% 39.7% 40.2%

Fuel economy, mpg 18.3 26.1 29.8 29.8 30.7 30.3 311 34.0

Midsize

Tota sales, units 1,631 2,987 2,777 2,342 2,515 2,894 2,886 2,979

Market share, % 198% 31.6% 25.7% 26.6% 26.8% 31.7% 36.0% 37.1%

Fuel economy, mpg 13.6 21.6 249 26.2 26.1 27.0 29.8 331

Large

Tota sales, units 1,555 963 1,512 1,092 1,305 1,665 1,234 1,093

Market share, % 189% 10.2%  14.0% 12.4% 13.9% 18.2% 15.4% 13.6%

Fuel economy, mpg 131 19.1 22.3 23.7 24.5 25.6 26.4 28.2
WAGONS

Small

Total sales, units a77 310 496 160 198 68 365 609

Market share, % 5.8% 3.3% 4.6% 1.8% 2.1% 0.7% 4.5% 7.6%

Fuel economy, mpg 224 28.6 325 29.6 333 29.2 324 34.5

Midsize

Tota sales, units 289 257 341 184 176 234 238 105

Market share, % 3.5% 2.7% 3.2% 2.1% 1.9% 2.6% 3.0% 1.3%

Fuel economy, mpg 13.2 21.1 25.2 25.3 26.6 27.3 26.0 28.5

Large

Total sales, units 197 102 145 31 10 0 118 11

Market share, % 2.4% 1.1% 1.4% 0.4% 0.1% 0.0% 1.5% 0.1%

Fuel economy, mpg 11.9 191 20.9 22.7 22.8 b 22.2 21.0
TOTAL

Total sales, units 8,238 9,443 10,791 8,810 9,396 9,128 8,027 8,020

Market share, % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100%

Fuel economy, mpg 15.8 23.5 27.0 27.8 28.3 28.2 29.5 32.7

Sour ce:

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2021, November  2010. (Additional resources.
www.epa.gov/otag/fetrends.htm)

& The fuel economy data on thistable are EPA |aboratory test values.
®No vehiclesin this category were sold in this model year.
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The term “wagon” conjures up images of the station wagons from the 1960's. However, most of the cars that are

now classified as wagons have little in common with those station wagons. The wagons below make up the category
“wagon” on Tables 4.7 through 4.14.

Table4.8
Definition of Wagonsin Maodel Year 2010

Small Wagon

Audi A3
Audi A3 Quattro
Audi A4 Avant Quattro
BMW 3281 Sport Wagon
BMW 328l Sport Wagon xDrive
Cadillac CTSWagon
Cadillac CTS Wagon AWD
Chevrolet HHR FWD
Chevrolet HHR Panel FWD
Chrysler PT Cruiser
Honda Fit
Hyundai Elantra Touring
Kia Soul
Mitsubishi Lancer Sportback
Nissan Cube
Pontiac Vibe
Saab 9-3 Sportcombi
Saab 9-3X Sportcombi AWD
Subaru I mpreza Wagon-Outback Sport
Suzuki SX4
Suzuki SX4 AWD
Toyota Corolla Matrix
Toyota Scion XB
Volkswagen Jetta Sportwagen
Volvo V50 AWD
Volvo V50 FWD

Midsize Wagon
Audi A6 Avant Quattro
BMW 535i Sport Wago xDrive
Kia Rondo
Lincoln MKT AWD
Lincoln MKT FWD
Subaru Outback Wagon AWD
Volkswagen Passat Wagon
Volvo V70 FWD
Volvo XC70 AWD

Large Wagon

Mercedes Benz R350 Bluetec
Mercedes Benz R350 AMATIC

Sour ce;

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)
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Sales of light trucks in 2010 are almost three times that of 1975. Similar to the car trend, the sales-weighted fuel

economy of light trucksincreased substantially during the late ‘ 70's and ‘80's, but has increased slowly until the
mid-2000's. From 2005 to 2010, fuel economy rose from 21.4 mpg to 23.8 mpg.

Table4.9
Period Sales, Market Shares, and Sales-Weighted Fuel Economies® of New Domestic
and Import Light Trucks, Mode Y ears 1975-2010

(thousands)
Sales Period
1975 1980 1985 1990 1995 2000 2005 2010
PICKUPS
Small
Total sales, units 160 452 497 289 298 101 8 b
Market share, % 8.1% 24.3% 13.5% 7.6% 5.2% 1.4% 0.1% 0.0%
Fuel economy, mpg 225 24.3 26.7 24.8 24.4 26.3 25.8 b
Midsize
Total sales, units 56 98 617 600 700 766 216 196
Market share, % 2.8% 5.3% 16.8% 15.8% 12.2% 10.3% 2.7% 3.5%
Fuel economy, mpg 21.1 259 25.7 24.7 24.7 22.8 23.6 25.2
Large
Total sales, units 1,126 887 964 945 1,273 1,746 2,076 1,527
Market share, % 56.7% 47.6% 26.3% 24.8% 22.1% 23.4% 26.4% 27.3%
Fuel economy, mpg 131 17.2 17.7 18.0 18.0 19.3 19.4 20.6
VANS
Small
Total sales, units 2 16 93 31 6 b b 11
Market share, % 0.1% 0.9% 2.5% 0.8% 0.1% b b 0.2%
Fuel economy, mpg 20.6 19.0 255 23.9 26.5 b b 30.7
Midsize
Total sales, units 302 130 600 1,124 1,552 1,522 1,426 450
Market share, % 15.2% 7.0% 16.4% 29.5% 27.0% 20.4% 18.1% 8.0%
Fuel economy, mpg 13.3 16.9 19.8 21.8 22.2 235 24.2 251
Large
Total sales, units 153 96 162 107 104 170 55 18
Market share, % 7.7% 5.2% 4.4% 2.8% 1.8% 2.3% 0.7% 0.3%
Fuel economy, mpg 12.6 16.0 16.1 16.5 171 18.0 194 20.0
SUVS
Small
Total sales, units 54 61 115 190 190 400 215 67
Market share, % 2.7% 3.3% 3.1% 5.0% 3.3% 5.4% 2.7% 1.2%
Fuel economy, mpg 16.1 18.8 22.1 234 24.2 225 24.3 21.4
Midsize
Total sales, units 123 100 563 447 1,397 1,863 2,080 1,912
Market share, % 6.2% 5.4% 15.3% 11.7% 24.3% 25.0% 26.4% 34.1%
Fuel economy, mpg 121 14.3 19.7 19.1 19.6 21.0 23.0 27.4
Large
Total sales, units 11 24 57 72 230 880 1,790 1,420
Market share, % 0.6% 1.3% 1.6% 1.9% 4.0% 11.8% 22.8% 25.4%
Fuel economy, mpg 12.2 14.3 16.9 16.7 16.6 17.6 19.9 23.2
TOTAL
Total sales, units 1,987 1,863 3,669 3,805 5,749 7,447 7,866 5,601
Market share, % 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Fuel economy, mpg 13.7 18.6 20.6 20.7 20.5 20.8 21.4 23.8
Sour ce;

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources.
www.epa.gov/otag/fetrends.htm)

Note: Includeslight trucks of 8,500 Ibs. or less.

@ The fuel economy data on this table are EPA laboratory test val ues.
® No vehiclesin this category were sold in this model year.
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Back in 1975 only 19% of new light vehicle sales were light trucks. Because of the boom in sales of minivans, sport

utility vehicles, and pick-up trucks, that number rose to nearly 50% in 2005. In 2010, cars made a comeback to
account for 58.9%.

Table4.10
Light Vehicle Market Sharesby Size Class, Model Y ears 1975-2010

Model Year
1975 1980 1985 1990 1995 2000 2005 2010

Small car 40.0% 42.7% 38.2% 39.6% 34.3% 25.7% 20.0% 23.7%
Midsize car 16.0% 26.4% 19.2% 18.6% 16.6% 17.5% 18.2% 21.9%
Large car 15.2% 8.5% 10.5% 8.7% 8.6% 10.0% 7.8% 18.8%
Small wagon 4.7% 2.7% 3.4% 1.3% 1.3% 0.4% 2.3% 4.5%
Midsize wagon 2.8% 2.3% 2.4% 1.5% 1.2% 1.4% 1.5% 0.8%
Large wagon 1.9% 0.9% 1.0% 0.2% 0.1% 0.0% 0.7% 0.1%
Small pickup 1.6% 4.0% 3.4% 2.3% 2.0% 0.6% 0.1% 0.0%
Midsize pickup 0.5% 0.9% 4.3% 4.8% 4.6% 4.6% 1.4% 1.4%
Large pickup 11.0% 7.8% 6.7% 7.5% 8.4% 10.5% 13.1% 11.2%
Small van 0.0% 0.1% 0.6% 0.2% 0.0% 0.0% 0.0% 0.1%
Midsize van 3.0% 1.1% 4.1% 8.9% 10.2% 9.2% 9.0% 3.3%
Large van 1.5% 0.8% 1.1% 0.9% 0.7% 1.0% 0.3% 0.1%
Small SUV 0.5% 0.5% 0.8% 1.5% 1.3% 2.4% 1.4% 0.5%
Midsize SUV 1.2% 0.9% 3.9% 3.5% 9.2% 11.2% 13.1% 14.0%
Large SUV 0.1% 0.2% 0.4% 0.6% 1.5% 5.3% 11.3% 10.4%
Total light vehicles sold

(thousands) 10,225 11,306 14460 12,615 15145 16,575 15,893 13,621
Cars 80.6% 83.5% 74.6% 69.8% 62.0% 55.1% 50.5% 58.9%
Light trucks 19.4% 16.5% 25.4% 30.2% 38.0% 44.9% 495%  41.1%

Sour ce:

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)

Note: Includeslight trucks of 8,500 Ibs. or less.
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Light trucks were gaining market share from the early 1980s until 2004, mainly due to increases in the market share

of sport utility vehicles (SUVs) and pickup trucks. Small and midsize cars had a large increase in market share in
2009, likely due to the Federal Government incentive program for fuel-efficient vehicles.

Figure4.1. Light VehicleMarket Shares, Model Y ears 1975-2010
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Sour ce:
See Table 4.10
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The midsize and large cars and wagons sales-weighted engine sizes have decreased at an average of about 2% per

year since 1975.

Table4.11
SalessWeighted Engine Size of New Domestic and Import Cars by Size Class,
Model Years 1975-2010

(liters?)
Cars Wagons

Model Y ear Small Midsize Large Small Midsize Large
1975 3.67 5.78 6.70 2.10 5.92 6.72
1976 3.70 5.62 6.72 2.23 5.16 6.82
1977 3.67 5.44 6.00 2.20 4.87 5.98
1978 2.90 4.79 5.85 2.20 4.23 5.80
1979 2.72 4.46 5.56 2.02 4.08 5.46
1980 2.25 3.74 5.15 1.85 3.74 531
1981 213 3.61 4.98 177 3.16 5.13
1982 2.15 3.46 4.79 1.79 3.36 5.01
1983 2.25 3.47 4.80 172 3.28 5.03
1984 231 344 4.82 175 2.82 5.00
1985 2.26 3.36 457 175 2.79 5.00
1986 2.26 3.18 4.26 1.85 2.65 4.98
1987 2.20 3.08 4.26 1.90 284 4.98
1988 2.18 3.00 4.29 1.85 2.80 4.98
1989 2.15 297 4.29 184 2.88 4.98
1990 2.15 3.06 4.23 197 297 4.98
1991 2.15 3.13 4.33 197 297 4.98
1992 2.20 3.13 4.29 2.00 3.08 554
1993 2.18 3.15 4.20 1.93 3.08 5.57
1994 2.25 311 4.08 1.98 2.95 574
1995 225 3.10 4.06 1.93 274 574
1996 2.23 297 4.10 2.00 2.64 5.74
1997 2.18 3.02 3.97 2.05 2.62 b
1998 2.25 2.90 3.93 2.03 254 b
1999 231 2.87 3.85 2.05 257 b
2000 2.28 2.85 3.62 2.08 251 b
2001 2.29 2.87 3.62 2.38 254 b
2002 231 2.90 3.57 2.38 251 b
2003 2.34 2.85 3.67 2.08 247 b
2004 2.39 2.85 3.69 2.06 2.59 3.52
2005 2.36 2.75 3.69 2.00 3.00 3.56
2006 247 2.77 3.77 2.08 3.00 3.59
2007 2.39 2.70 3.75 2.08 2.64 3.88
2008 243 2.67 3.49 2.13 2.67 3.72
2009 2.29 2.59 3.28 2.05 251 3.43
2010 241 2.67 334 2.02 274 3.46

Average annual percentage change
1975-2010 -1.2% -2.2% -2.0% -0.1% -2.2% -1.9%
20002010 0.6% -0.7% -0.8% -0.3% 0.9% -3.6%°

Source:

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)

&1 liter = 61.02 cubic inches.
® No vehiclesin this category were sold in this model year.
©1996-2010.

ﬁ ﬁ TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



4-13

The engine size of large sport utility vehicles (SUVs) declined an average of 2.5% per year from 2000 to 2010, while

the size of a small SUV engineincreased by 3.1%.

Table4.12
Sales-Weighted Engine Size of New Domestic and Import Light Trucks by Size Class,
Model Years 1975-2010

(liters?)
Pickups Vans SUVs

Mode Y ear Small Midsize Large Small Midsize Large Small Midsize Large
1975 1.93 1.79 5.62 1.93 5.08 5.47 447 5.72 5.97
1976 1.95 1.79 5.64 1.97 5.20 551 4.47 5.80 6.11
1977 1.98 2.03 5.69 197 5.34 5.62 4.49 5.72 6.08
1978 197 2.03 5.56 197 5.36 5.49 452 5.87 6.11
1979 197 215 541 1.97 5.24 551 4.28 5.64 6.15
1980 2.00 2.18 5.00 197 4.72 5.16 3.72 531 5.59
1981 213 215 4.80 197 457 5.08 3.69 5.20 554
1982 2.25 249 4.90 1.82 4.65 5.15 3.39 5.24 5.64
1983 2.33 2.39 4.95 1.93 4.82 5.15 344 4.10 5.82
1984 2.33 243 4.93 197 4.06 5.15 3.05 3.70 5.75
1985 2.34 2.52 5.00 1.98 3.82 511 2.74 347 5.74
1986 2.38 241 4.88 2.15 3.67 5.01 2.74 3.36 5.74
1987 241 2.61 5.06 2.20 3.70 5.06 2.64 354 5.74
1988 243 2.70 5.21 2.20 3.65 5.06 2.57 3.83 5.75
1989 251 2.90 5.21 2.13 357 5.06 2.80 4.16 5.75
1990 251 2.87 5.24 2.29 3.59 5.15 2.65 3.98 5.75
1991 249 311 5.16 2.03 351 511 2.38 3.87 5.38
1992 249 3.20 511 211 357 5.16 2.39 3.82 5.42
1993 241 3.24 497 2.00 3.46 5.16 2.46 3.97 5.65
1994 247 3.23 5.18 221 3.59 521 2.28 3.90 5.62
1995 257 311 5.20 221 3.70 5.15 2.26 3.88 5.69
1996 2.61 3.06 5.16 2.33 347 5.33 1.75 4.08 5.64
1997 2.39 321 497 b 3.44 4.92 2.98 3.85 5.38
1998 2.62 3.15 5.05 b 343 4.87 2.65 3.87 5.13
1999 2.84 3.28 5.13 b 349 4.87 2.57 3.74 5.29
2000 243 3.15 4.74 b 341 4.85 2.80 3.75 511
2001 241 3.39 4.79 b 3.38 497 251 351 4.64
2002 2.90 3.70 4.82 b 344 4.80 2.56 334 454
2003 2.92 3.23 4.82 b 347 4.74 2.64 3.39 4.72
2004 3.02 3.59 4.95 b 351 4.79 2.97 351 4.74
2005 2.46 3.15 4.82 b 349 4,72 2.92 334 4.46
2006 2.46 3.23 4.75 b 3.47 4.64 3.28 3.3 4.24
2007 b 331 4.88 b 354 464 3.39 318 439
2008 b 3.29 4.95 2.29 3.59 4.62 3.52 3.10 4.24
2009 b 331 5.01 2.29 3.56 4.67 3.79 2.93 3.93
2010 b 321 5.05 2.29 351 4.79 3.80 3.00 3.98

Average annual percentage change
1975-2010 ¢ 1.7% -1.6% 0.5% -1.1% -0.4% -0.5% -1.8% -1.2%
2000-2010 ¢ 0.2% 0.6% ¢ 0.3% -0.1% 3.1% -2.2% -2.5%
Sour ce:

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)

Note: Includeslight trucks of 8,500 Ibs. or less.

&1 liter = 61.02 cubic inches.
® No vehiclesin this category were sold in this model year.
¢ Data are not available.
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Table4.13
SalesWeighted Curb Weight of New Domestic and Import Cars by Size Class,
Model Years 1975-2010

(pounds)
Cars Wagons

Model Y ear Small Midsize Large Small Midsize Large
1975 3,440 4,630 5,142 2,834 4,791 5,453
1976 3,474 4,558 5,156 2,902 4,555 5,444
1977 3,486 4,474 4,482 2,801 4,410 4,713
1978 3,029 3,820 4,394 2,805 3,836 4,664
1979 2,936 3,710 4,210 2,711 3,758 4,467
1980 2,717 3,362 4,130 2,591 3,535 4,423
1981 2,648 3,346 4,108 2,531 3,285 4,394
1982 2,684 3,321 4,034 2,580 3,384 4,396
1983 2,734 3,316 4,041 2,565 3,348 4,380
1984 2,776 3,318 4,022 2,620 3,298 4,371
1985 2,771 3,319 3,841 2,579 3,356 4,354
1986 2,791 3,241 3,719 2,648 3,355 4,381
1987 2,803 3,247 3,696 2,795 3,434 4,348
1988 2,818 3,293 3,730 2,757 3,378 4,349
1989 2,841 3,314 3,721 2,766 3,436 4,334
1990 2,897 3,450 3,799 3,026 3,499 4,337
1991 2,886 3,412 3,893 3,005 3,506 4,403
1992 2,921 3,515 3,872 3,076 3,504 4,500
1993 2,903 3,515 3,831 2,882 3,498 4,500
1994 2,965 3,529 3,859 2,908 3,533 4,500
1995 2,988 3,546 3,830 2,859 3,482 4,500
1996 2,977 3,527 3,895 2,952 3,661 4,500
1997 2,977 3,551 3,821 2,901 3,666 @
1998 3,013 3,534 3,784 2,874 3,669 @
1999 3,085 3,540 3,854 2,923 3,691 @
2000 3,079 3,550 3,782 3,107 3,572 @
2001 3,101 3,566 3,774 3,470 3,775 @
2002 3,125 3,549 3,768 3,504 3,732 @
2003 3,169 3,567 3,841 3,262 3,745 @
2004 3,192 3,577 3,858 3,235 3,860 4,769
2005 3,163 3,545 3,933 3,160 3,839 4,791
2006 3,255 3,568 4,014 3,255 3,827 4,806
2007 3,238 3,581 4,026 3,264 3,727 4,785
2008 3,284 3,564 3,966 3,300 3,845 5,017
2009 3,251 3,554 3,883 3,263 3,653 5,500
2010 3,263 3,630 3,924 3,217 4,064 5,500

Average annual percentage change
1975-2010 -0.2% -0.7% -0.8% 0.4% -0.5% 0.0%
2000-2010 0.6% 0.2% 0.4% 0.3% 1.3% 1.4%"

Source:

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)

& Data are not available.
P 1996-2010.

‘m ﬁ' TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011



4-15

The interior space of new small and midsize cars in 2010 was about the same as in the late 1990's; large cars,

however, had smaller interior space.

Table4.14
Sales-Weighted Interior Space of New Domestic and Import Cars by Size Class,
Model Years 1977-2010

(cubic feet)
Cars Wagons

Model Y ear Small Midsize Large Small Midsize Large
1977 95.4 1129 128.1 108.0 143.6 163.1
1978 90.9 113.0 128.5 108.0 140.0 162.4
1979 89.2 1131 130.0 105.1 139.7 162.5
1980 90.0 113.2 130.9 108.2 139.7 161.5
1981 91.6 1139 131.0 110.6 136.2 161.4
1982 922 1139 131.0 112.2 136.1 161.3
1983 95.1 113.8 131.3 108.2 136.2 161.6
1984 95.2 113.7 130.9 116.5 135.9 161.7
1985 95.8 113.6 129.3 117.7 134.8 161.7
1986 96.7 113.8 127.4 1184 137.8 161.4
1987 96.9 113.7 127.0 120.0 140.2 161.8
1988 98.5 1134 128.1 118.7 139.4 161.7
1989 98.3 113.6 127.4 1186 139.9 161.8
1990 97.6 113.7 126.7 1222 141.6 161.6
1991 97.6 1135 129.0 1233 142.3 169.1
1992 97.9 1139 129.6 123.7 142.6 170.3
1993 98.3 1139 1289 123.0 137.7 169.3
1994 98.7 1135 128.3 1229 137.4 169.2
1995 99.6 114.3 127.9 122.1 135.9 169.3
1996 99.9 114.1 128.1 118.0 136.9 170.2
1997 99.2 1145 127.4 1195 136.5 é
1998 98.8 114.0 127.4 116.9 135.3 @
1999 98.9 114.0 127.0 117.9 136.4 @
2000 99.4 113.6 124.9 119.7 134.0 @
2001 99.2 113.7 124.8 119.6 133.6 @
2002 98.9 114.8 124.3 118.2 133.6 é
2003 994 114.6 124.8 115.2 1335 é
2004 99.0 114.0 124.7 1175 135.0 165.0
2005 929.1 1145 125.0 1159 133.3 165.0
2006 98.8 114.0 124.7 1184 135.6 164.4
2007 99.3 113.8 123.8 112.0 135.4 159.2
2008 98.3 113.3 123.2 115.0 134.6 160.1
2009 99.8 1139 122.6 114.8 133.7 161.7
2010 99.8 1145 1229 115.8 139.2 161.7

Average annual percentage change
1977-2010 0.1% 0.0% -0.1% 0.2% -0.1% 0.0%
2000-2010 0.0% 0.1% -0.2% -0.3% -0.4% -0.49%°

Sour ce;

U.S. Environmental Protection Agency, Light-Duty Automotive Technology, Carbon Dioxide Emissions, and Fuel
Economy  Trends: 1975  Through 2010, November  2010. (Additional resources:
www.epa.gov/otag/fetrends.htm)

#No vehiclesin this category were sold in this mode! year.
®1996-2010.
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The average light vehicle in 2009 contained more than 2,000 pounds of steel, most of it conventional steel. High and

medium strength steel, however, made up more than 10% of the vehicle. The use of aluminum grew from 1995 to
2009, while the use of iron castings declined.

Table4.15
Average Material Consumption for a Domestic Light Vehicle,
Model Years 1995, 2000, and 2009

1995 2000 2009
Material Pounds Percentage Pounds Percentage Pounds Percentage
Regular steel 1,630.0 44.1% 1,655.0 42.4% 1,501.0 38.3%
High and medium strength steel 324.0 8.8% 408.0 10.5% 524.0 13.4%
Stainless steel 51.0 1.4% 62.0 1.6% 69.0 1.8%
Other stedls 46.0 1.2% 26.0 0.7% 31.0 0.8%
Iron castings 466.0 12.6% 432.0 11.1% 206.0 5.3%
Aluminum 231.0 6.3% 268.0 6.9% 324.0 8.3%
M agnesium castings 4.0 0.1% 8.0 0.2% 120 0.3%
Copper and brass 50.0 1.4% 52.0 1.3% 63.0 1.6%
Lead 33.0 0.9% 36.0 0.9% 45.0 1.1%
Zinc castings 19.0 0.5% 13.0 0.3% 9.0 0.2%
Powder metal parts 29.0 0.8% 36.0 0.9% 41.0 1.0%
Other metals 4.0 0.1% 4.0 0.1% 5.0 0.1%
Plastics and plastic composites 240.0 6.5% 286.0 7.3% 384.0 9.8%
Rubber 149.0 4.0% 166.0 4.3% 212.0 5.4%
Coatings 230 0.6% 25.0 0.6% 34.0 0.9%
Textiles 42.0 1.10% 440 1.10% 53.0 1.4%
Fluids and lubricants 192.0 5.20% 207.0 5.30% 219.0 5.6%
Glass 97.0 2.60% 103.0 2.60% 93.0 2.4%
Other materials 64.0 1.70% 71.0 1.80% 90.0 2.3%
Total 3,694.0 100.0% 3,902.0 100.0% 3,915.0 100.0%

Source:
Ward's Communications, Ward's Motor Vehicle Facts and Figures, 2010, Detroit, M1, 2010, p. 65 and updates.
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The number of franchised dealerships which sell new light-duty vehicles (cars and light trucks) has declined about

35% since 1970. The average number of vehicles sold per dealer in 2009 was 520 vehicles per dealer, down froma
high of 779 vehicles per dealer in 2004.

Table4.16
New Light Vehicle Dealer ships and Sales, 1970-2009
Number of franchised new New light vehiclesales  Light vehicle sales per
Calendar year light vehicle deal erships’ (thousands) dealer
T 30,800 o ......982 320 .
1975 29,600 10,905 368
1976 29,300 13,066 446
1977 29,100 14,613 502
1978 29,000 15,122 521
1979 28,500 13,984 491
1980 27,900 11,389 408
1981 26,350 10,678 405
1982 25,700 10,426 406
1983 24,725 12,132 491
1984 24,725 14,187 574
1985 24,725 15,437 624
1986 24,825 15,998 644
1987 25,150 14,802 589
1988 25,025 15,347 613
1989 25,000 14,389 576
1990 24,825 13,851 558
1991 24,200 12,312 509
1992 23,500 12,842 546
1993 22,950 13,869 604
1994 22,850 15,024 658
1995 22,800 14,688 644
1996 22,750 15,046 661
1997 22,700 15,069 664
1998 22,600 15,441 683
1999 22,400 16,771 748
2000 22,250 17,234 774
2001 22,150 17,123 773
2002 21,800 16,816 771
2003 21,725 16,548 762
2004 21,650 16,867 779
2005 21,640 16,948 783
2006 21,495 16,505 768
2007 21,200 16,089 759
2008 20,770 13,194 635
2009 20,010 10,402 520
Average annual percentage change
1970-2009 -1.1% 0.1% 1.3%
1999-2009 -1.1% -4.7% -3.6%

Sour ce;
Number of dealers - National Automobile Dealers Association website, www.nada.org. (Additional resources:
http://www.nada.org/PublicationssNADADATA/) Light-duty vehicle sales - See tables 4.5 and 4.6.

& As of the beginning of the year.
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The number of conventional refueling stations has been declining but rose in 2009. The number of vehicles fueling

at those stations fell in 2009 for the first time in several years. In 2009, there were 0.65 fueling stations per
thousand vehicles or 1.53 thousand vehicles per station.

Table4.17
Conventional Refueling Stations, 1993-2009

Vehiclesin Thousand
Number of retail operation Stations per vehicles per
outlets (thousands) thousand vehicles station

Y ear Conventional fuels

1993 207,416 186,315 111 0.90
1994 202,878 188,714 1.08 0.93
1995 195,455 193,441 101 0.99
1996 190,246 198,294 0.96 1.04
1997 187,892 201,071 0.93 1.07
1998 182,596 205,043 0.89 112
1999 180,567 209,509 0.86 1.16
2000 175,941 213,300 0.82 121
2001 172,169 216,683 0.79 1.26
2002 170,018 221,027 0.77 1.30
2003 167,571 225,882 0.74 1.35
2004 167,346 232,167 0.72 1.39
2005 168,987 238,384 0.71 141
2006 167,476 244,643 0.69 1.46
2007 164,292 248,701 0.66 151
2008 161,068 250,239 0.64 1.55
2009 162,350 248,460 0.65 1.53

Sour ces:
Conventional refueling stations: National Petroleum News Survey, 2010.
Conventional vehicles: The Polk Company, Detroit, MI, FURTHER REPRODUCTION PROHIBITED.

Notes: The County Business Patterns (CBP) data published by the Bureau of the Census tells the number of
establishments by North American Industry Classification System (NAICS). NAICS is an industry classification
system that groups establishments into industries based on the activities in which they are primarily engaged.
NAICS 447 represents gasoline stations. However, the CBP gasoline station data differ from the National
Petroleum News Survey data by as much as 30% (117,189 stations in 2005); the CBP may not include every
gasoline retail outlet due to the classification of the primary activity of the business.

Alternative Fuel Refueling Stations are listed in Chapter 6.
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The National Highway Traffic Safety Administration and the Environmental Protection Agency issued joint

rulemaking to establish a new National Program to regulate fuel economy and greenhouse gas emissions for model
year 2012-2016 cars and light trucks.

Table4.18
Fuel Economy and Carbon Dioxide Emissions Standards, MY 2012-2016

Combined Cars and
Y ear Cars Light Trucks Light Trucks
Average Required Fuel Economy
(miles per gallon)

2012 333 254 29.7
2013 34.2 26.0 30.5
2014 34.9 26.6 31.3
2015 36.2 275 32.6
2016 37.8 28.8 34.1

Average Projected Emissions Compliance Levels under
the Footprint-based Carbon Dioxide Standards
(grams per mile)

2012 263 346 295
2013 256 337 286
2014 247 326 276
2015 236 312 263
2016 225 298 250

Sour ce;
Federal Register, Vol. 75, No. 88, May 7, 2010. (Additional resources:
www.nhtsa.dot.gov/portal/fueleconomy.jsp)

Note: The required fuel economy, along with projections of CO, emissions, are shown here.
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The target levels for the proposed fuel economy and carbon dioxide emission standards for vehicles manufactured in
model years 2012-2016 are assigned based on a vehicle's “ footprint.” Each footprint has a different target. The
vehicle footprint is calculated as:

footprint = track width x wheelbase,

where
track width = lateral distance between the centerlines of the base tires at ground, and
wheelbase = longitudinal distance between the front and rear wheel centerlines.

Table4.19
Fuel Economy and Carbon Dioxide Targetsfor Model Year 2016
Example CO, emissions
model footprint target Fuel economy target
Vehicle type Example models (square feet) (grams per mile) (miles per gallon)
Example Passenger Cars
Compact car Honda Fit 40 214 41.4
Midsize car Ford Fusion 46 237 37.3
Fullsize car Chrysler 300 53 270 32.8
Example Light-Duty Trucks
Small SUV 4WD Ford Escape 44 269 32.8
Midsize crossover Nissan Murano 49 289 30.6
Minivan Toyota Sienna 55 313 28.2
Large pickup truck Chevy Silverado 67 358 24.7

Sour ce;
Federal Register, Vol. 75, No. 88, May 7, 2010.

Note: Examples use model year 2008 vehicle specifications.
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The Corporate Average Fuel Economy standards were established by the U.S. Energy Policy and Conservation Act
of 1975 (PL94-163). These standards must be met at the manufacturer level. Some manufacturers fall short of

meeting the standards while others exceed them. Legislation passed in December 2007 changed the CAFE
standards beginning in the 2011 model year. The new standards have a target of combined fleet fuel economy of 35
mpg by 2020, for all carsand light trucks.

Table 4.20
Car Corporate Average Fuel Economy (CAFE)
Standar ds ver sus Sales-Weighted Fuel Economy Estimates, 197820112
(miles per gallon)

Cars CAFE estimates

Model CAFE CAFE estimates® Carsand light
year” standards Domestic Import Combined trucks combined
1978 18.0 18.7 27.3 19.9 19.9
1979 19.0 19.3 26.1 20.3 20.1
1980 20.0 226 29.6 243 231
1981 220 24.2 315 259 24.6
1982 24.0 250 311 26.6 251
1983 26.0 244 324 26.4 24.8
1984 27.0 255 32.0 26.9 25.0
1985 275 26.3 315 276 254
1986 26.0 26.9 31.6 28.2 259
1987 26.0 27.0 31.2 285 26.2
1988 26.0 274 315 28.8 26.0
1989 26.5 27.2 30.8 284 25.6
1990 275 26.9 29.9 28.0 254
1991 275 27.3 30.1 284 25.6
1992 275 27.0 29.2 27.9 251
1993 275 27.8 29.6 284 252
1994 275 275 29.6 28.3 24.7
1995 275 277 30.3 28.6 24.9
1996 275 281 29.6 285 24.9
1997 275 278 30.1 28.7 24.6
1998 275 28.6 29.2 28.8 24.7
1999 275 28.0 29.0 283 245
2000 275 28.7 283 285 24.8
2001 275 28.7 29.0 28.8 245
2002 275 29.1 28.8 29.0 24.7
2003 275 29.1 29.9 29.5 251
2004 275 29.9 28.7 29.5 24.6
2005 275 305 29.9 30.3 254
2006 275 30.3 29.7 30.1 258
2007 275 30.6 32.2 31.2 26.6
2008 275 31.2 31.8 315 27.1
2009 275 321 33.8 329 29.0
2010 275 329 35.1 33.7 29.2
2011 30.2° 32.3 34.7 34.4 29.3

Sour ce;
U.S. Department of Transportation, NHTSA, "Summary of Fuel Economy Performance,” Washington, DC, April
2011. (Additional resources: www.nhtsa.dot.gov)

& Only vehicles with at least 75 percent domestic content can be counted in the average domestic fuel
economy for a manufacturer.

®Model year as determined by the manufacturer on a vehicle by vehicle basis.

© All CAFE calculations are sales-weighted.

4 Projected 2011 required average fuel economy standards value based on pre-model year reports.
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The Corporate Average Fuel Economy standards for light trucks are lower than the car standards. Light trucks
include pickups, minivans, sport utility vehicles and vans. New legidlation passed in December 2007 changed the

CAFE standards beginning in the 2011 model year. The new standards have a target of combined fleet fuel
economy of 35 mpg by 2020, for all cars and light trucks.

Table4.21
Light Truck Corporate Average Fuel Economy (CAFE)
Standar ds ver sus Sales-Weighted Fuel Economy Estimates, 197820112
(miles per gallon)

Light trucks’ CAFE estimates

Mode! CAFE CAFE estimates” Carsand light

year® standards Domestic Import Combined trucks combined
_______ T A A T -
_______ %0 .. % ... %8 243 185 .21

1985 19.5 19.6 26.5 20.7 25.4

1986 20.0 20.0 25.9 21.5 25.9

1987 20.5 20.5 25.2 21.7 26.2

1988 20.5 20.6 24.6 21.3 26.0

1989 20.5 20.4 235 21.0 25.6

1990 20.0 20.3 23.0 20.8 25.4

1991 20.2 20.9 23.0 21.3 25.6

1992 20.2 20.5 22.7 20.8 25.1

1993 20.4 20.7 22.8 21.0 25.2

1994 20.5 20.5 221 20.8 24.7

1995 20.6 20.3 21.5 20.5 24.9

1996 20.7 20.5 22.2 20.8 24.9

1997 20.7 20.1 22.1 20.6 24.6

1998 20.7 20.5 23.0 21.0 24.7

1999 20.7 20.4 225 20.9 245

2000 20.7 21.1 19.7 21.3 24.8

2001 20.7 20.6 21.8 20.9 245

2002 20.7 20.6 21.9 21.4 24.7

2003 20.7 21.8 224 21.8 25.1

2004 20.7 20.7 22.3 21.5 24.6

2005 21.0 f f 22.1 25.4

2006 21.6 f f 225 25.8

2007 222 f f 23.1 26.6

2008 2259 f f 23.6 27.1

2009 23.19 f f 24.8 29.2

2010 23.59 f f 25.1 29.2

2011 24.2" f f 24.8 29.3
Source:

U.S. Department of Transportation, NHTSA, "Summary of Fuel Economy Performance," Washington, DC, April
2011. (Additional resources: www.nhtsa.dot.gov)

2 Only vehicles with at least 75% domestic content can be counted in the average domestic fuel economy for a
manufacturer.

® Represents two- and four-wheel drive trucks combined. Gross vehicle weight of 0-6,000 pounds for model
year 1978-1979 and 0-8,500 pounds for subsequent years.

© Model year as determined by the manufacturer on a vehicle by vehicle basis.

4 All CAFE calculations are sales-weighted.

¢ Standards were set for two-wheel drive and four-wheel drive light trucks, but no combined standard was set
inthis ?/ear

Data are not available.
9 Unreformed standards. See Table 4.18 for reformed standards.
" Projected 2011 required average fuel economy standards value based on pre-model year reports.
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Manufacturers of cars and light trucks whose vehicles do not meet the CAFE standards are fined. Data from the
National Highway Traffic Safety Administration show CAFE fine collection dropped under $25 million in 2002 and

2003; this was due to several factors, including the CAFE credit system, manufacturer mergers, and fines not being
paid in the same year they were assessed. Fines for the 2008 and 2009 model years are still being collected.

Table4.22
Corporate Average Fuel Economy (CAFE) Fines Collected, 1983-2009°
(thousands)
Current 2009 constant
Model year dollars dollars’
1983 58 125
1984 5,958 12,303
1985 15,565 31,034
1986 29,872 58,473
1987 31,261 59,036
1988 44,519 80,736
1989 47,501 82,182
1990 48,309 79,296
1991 42,243 66,539
1992 38,287 58,545
1993 28,688 42,593
1994 31,499 45,598
1995 40,787 57,418
1996 19,302 26,392
1997 36,212 48,404
1998 21,740 28,613
1999 27,516 35,434
2000 51,067 63,622
2001 35,507 43,013
2002 20,042 23,900
2003 15,225 17,752
2004 33,637 38,203
2005 27,487 30,194
2006 43,183 45,955
2007 37,386 38,683
2008 12,922 12,876
2009 9,148 9,148

Sour ce;
U.S. Department of Transportation, National Highway Traffic Safety Administration, Office of Vehicle Safety
Compliance, Washington, DC, February 2011. (Additional resources. www.nhtsa.dot.gov)

& These are fines which are actually collected. Fines which are assessed in certain year may not have been
collected in that year.
® Adjusted using the Consumer Price Inflation Index.
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Consumers must pay the Gas GuzzZer Tax when purchasing a car that has an Environmental Protection Agency
(EPA) fuel economy rating (combined city and highway) less than that stipulated in the table below. The Gas

Guzzder Tax doubled in 1991 after remaining constant from 1986 to 1990. The tax has not changed since 1991.
This tax does not apply to light trucks such as pickups, minivans, sport utility vehicles, and vans.

Table 4.23
The Gas Guzzler Tax on New Cars
(dollars per vehicle)

Vehicle fuel
economy (mpg) 1980 1981 1982 1983 1984 1985 198690 1991 -on
Over 22.5 0 0 0 0 0 0 0 0
22.0-22.5 0 0 0 0 0 0 500 1,000
21.5-22.0 0 0 0 0 0 0 500 1,000
21.0-215 0 0 0 0 0 0 650 1,300
20.5-21.0 0 0 0 0 0 500 650 1,300
20.0-20.5 0 0 0 0 0 500 850 1,700
19.5-20.0 0 0 0 0 0 600 850 1,700
19.0-19.5 0 0 0 0 450 600 1,050 2,100
18.5-19.0 0 0 0 350 450 800 1,050 2,100
18.0-18.5 0 0 200 350 600 800 1,300 2,600
17.5-18.0 0 0 200 500 600 1,000 1,300 2,600
17.0-175 0 0 350 500 750 1,000 1,500 3,000
16.5-17.0 0 200 350 650 750 1,200 1,500 3,000
16.0-16.5 0 200 450 650 950 1,200 1,850 3,700
15.5-16.0 0 350 450 800 950 1,500 1,850 3,700
15.0-15.5 0 350 600 800 1,150 1,500 2,250 4,500
14.5-15.0 200 450 600 1,000 1,150 1,800 2,250 4,500
14.0-145 200 450 750 1,000 1,450 1,800 2,700 5,400
13.5-14.0 300 550 750 1,250 1,450 2,200 2,700 5,400
13.0-135 300 550 950 1,250 1,750 2,200 3,200 6,400
12.5-13.0 550 650 950 1,550 1,750 2,650 3,200 6,400
Under 12.5 550 650 1,200 1,550 2,150 2,650 3,850 7,700
Sour ce;
Internal Revenue Service, Form 6197, (Rev. 10-05), "Gas Guzzler Tax." (Additional  resources:

WWW.irs.ustreas.gov)
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Consumers continue to demand gas guzzling cars though fewer gas guzzers were bought in model year 2009 than in
the previous six years. The IRS collected over $99 million in 2009 from those buying cars with combined
city/highway fuel economy less than 22.5 miles per gallon. This tax does not apply to light trucks such as pickups,

minivans, sport utility vehicles, and vans. It is worthy to note that total revenue from fines paid by consumers to
purchase gas-guzzing vehicles greatly exceeds the overall fines paid by manufacturers whose vehicles fail to meet
CAFE standards (see Table 4.23).

Table4.24
Tax Receiptsfrom the Sale of Gas Guzzlers, 1980-2009
(thousands)
2009
Model year Current dollars constant dollars®
1980 740 1,927
1981 780 1,841
1982 1,720 3,824
1983 4,020 8,659
1984 8,820 18,212
1985 39,790 79,335
1986 147,660 289,038
1987 145,900 275,537
1988 116,780 211,780
1989 109,640 189,692
1990 103,200 169,397
1991 118,400 186,499
1992 144,200 220,501
1993 111,600 165,601
1994 64,100 92,792
1995 73,500 103,468
1996 52,600 71,923
1997 48,200 64,428
1998 47,700 62,782
1999 68,300 87,952
2000 70,800 88,207
2001 78,200 94,731
2002 79,700 95,045
2003 126,700 147,727
2004 140,800 159,909
2005 163,800 179,934
2006 200,200 213,047
2007 178,700 184,901
2008 172,428 171,815
2009 99,300 99,300

Sour ce;
Ward's Communications, Detroit, MI, 2011. Original data source: Internal Revenue Service.

@ Adjusted using the Consumer Price Inflation Index.

G
TRANSPORTATION ENERGY DATA BOOK: EDITION 30—2011 ‘('}% ‘5%



4-26

The Powertrain System Analysis Toolkit (PSAT) provides vehicle simulations for a variety of research purposes. It
is used by the Department of Energy to evaluate the fuel efficiency potential of advanced powertrain configurations

for different driving conditions. Recently, PSAT was used to develop data on the relationship between speed and
fuel economy.

Table4.25
Fuel Economy by Speed, PSAT Model Results

Gasoline Conventional Diesel Conventional Hybrid Vehicles

Midsize Small Large Midsize Small Large 2000 2004 2007 2008
Speed (mph) Car SUvV SUV Car SUV SUvV Insight® Prius Camry® Tahoe’

45 391 325 295 56.4 47.7 436 101.3 720 522 322

55 41.7 34.3 30.0 57.0 46.0 399 94.3 66.0 46.8 271

65 36.9 29.1 23.0 47.9 37.6 325 80.0 57.0 40.9 23.7

75 319 24.5 19.8 40.2 30.8 26.9 60.6 420 35.0 211

Fuel economy loss

55 - 65 mph 11.5% 15.2% 23.5% 16.0% 18.3% 18.5% 15.2% 13.6% 12.6% 12.4%
65 - 75 mph 13.6% 15.8% 13.8% 16.2% 18.1% 17.2% 24.3% 26.3% 14.5% 11.1%
55 - 75 mph 23.5% 28.6% 34.0% 29.6% 33.1% 32.6% 35.8% 36.4% 25.3% 22.1%

Sour ce:
Argonne National Laboratory, Powertrain System Analysis Toolkit, July 16, 2009,
www.transportation.anl.gov/modeling_simulation/PSAT/. (Additional resources. www.transportation.anl.gov)

 From Argonne National Laboratory Advanced Powertrain Research Facility (Vehicle Test Data).
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The two earlier studies by the Federal Highway Administration (FHWA) indicate maximum fuel efficiency was

achieved at speeds of 35 to 40 mph. The recent FHWA study indicates greater fuel efficiency at higher speeds. Note
that the 1973 study did not include light trucks.

Table 4.26
Fuel Economy by Speed, 1973, 1984, and 1997 Studies
(miles per gallon)

Speed 1973° 1984° 1997°
(miles per hour) (13 vehicles) (15 vehicles) (9 vehicles)

15 d 21.1 24.4

20 d 25,5 27.9

25 d 30.0 305

30 21.1 31.8 317

35 21.1 33.6 31.2

40 21.1 33.6 31.0

45 20.3 335 316

50 19.5 31.9 324

55 18,5 30.3 324

60 175 27.6 314

65 16.2 24.9 29.2

70 14.9 225 26.8

75 d 20.0 24.8

Fuel economy loss

55-65 mph 12.4% 17.8% 9.7%
6570 mph 8.0% 9.6% 8.2%
55-70 mph 19.5% 25.7% 17.1%

Sour ces:

1973- U.S. Department of Transportation, Federal Highway Administration, Office of Highway Planning, The Effect
of Soeed on Automobile Gasoline Consumption Rates, Washington, DC, October 1973.

1984 - U.S. Department of Transportation, Federal Highway Administration, Fuel Consumption and Emission
Values for Traffic Models, Washington, DC, May 1985.

1997 - West, B.H., R.IN. McGill, JW. Hodgson, S.S. Sluder, and D.E. Smith, Development and Verification of
Light-Duty Modal Emissions and Fuel Consumption Values for Traffic Models, FHWA-RD-99-068, U.S.
Department of Transportation, Federal Highway Administration, Washington, DC, March 1999. (Additional
resources. www.fhwa-tsis.com)

#Model years 1970 and earlier cars.

® Model years 1981-84 cars and light trucks.
“Model years 1988-97 cars and light trucks.
4 Data are not available.
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Figure4.2. Fud Economy by Speed, 1973, 1984, and 1997 Studies
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Sour ce:
See Tables 4.25 and 4.26.
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Of the tested vehicles, the 1994 Oldsmobile Olds 88 had the greatest fuel economy loss from 55 mph to 75 mpg. The

1997 Toyota Celica tested fuel economy was slightly better at 65 mph than at 55 mph.

Table4.27
Steady Speed Fuel Economy for Vehicles Tested in the 1997 Study
(miles per gallon)

1988 1993 1994 1994 1994 1994 Jeep 1994 1995 1997
Speed Chevrolet Subaru Oldsmobile  Oldsmobile  Chevrolet Grand Mercury  Geo Toyota
(mph) Corsica  Legacy Olds 88 Cutlass Pickup Cherokee Villager Prizm  Cédlica

5 10.0 145 105 51 7.9 8.2 12.3 181 19.1

10 16.8 24.7 14.9 7.9 16.0 112 19.0 231 34.1

15 17.7 319 22.2 11.4 16.3 175 224 389 41.7

20 217 344 26.3 125 19.9 24.7 25.8 394 46.0

25 239 374 28.3 15.6 22.7 218 30.8 41.7 52.6

30 28.7 39.7 29.0 19.0 26.3 21.6 30.3 40.0 50.8

35 28.6 38.0 30.9 21.2 24.3 25.0 26.1 39.1 47.6

40 29.2 37.0 33.2 23.0 26.7 255 29.0 389 36.2

45 28.8 33.7 324 23.0 27.3 25.4 27.8 423 4.1

50 31.2 33.7 34.2 27.3 26.3 24.8 30.1 39.1 44.8

55 29.1 37.7 34.6 29.1 25.1 24.0 317 377 425

60 28.2 359 325 28.2 22.6 23.2 27.3 36.7 48.4

65 28.7 334 30.0 25.0 218 21.3 253 34.1 435

70 26.1 31.0 26.7 229 20.1 20.0 239 317 39.2

75 23.7 28.8 24.0 21.6 18.1 191 224 28.3 36.8

Fuel economy loss

55-65 mph 1.4% 11.4% 13.3% 14.1% 13.1% 11.3% 202%  95%  -2.4%
6575 mph 17.4% 13.8% 20.0% 13.6% 17.0% 10.3% 115% 17.0% 154%
55-75 mph 18.6% 23.6% 30.6% 25.8% 27.9% 20.4% 293% 249% 13.4%

Sour ce:

B.H. West, R.N. McGill, JW. Hodgson, S.S. Sluder, D.E. Smith, Development and Verification of Light-Duty
Modal Emissions and Fuel Consumption Values for Traffic Models, Washington, DC, April 1997, and
additional project data, April 1998. (Additional resources. www.fhwa-tsis.com)

Note: For specifications of the tested vehicles, please see Table 4.26.
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This table shows the new methodology that the Environmental Protection Agency (EPA) used to determine fuel
economy ratings for new vehicles beginning in model year 2008. In addition to the Urban Driving Cycle and the
Highway Driving cycle, the EPA will also use three additional tests to adjust fuel economy ratings to account for

higher speeds, air conditioner use, and colder temperatures. Though the EPA uses a complex combination of these
five cycles to determine the fuel economy that will be posted on a new vehicle window sticker, the manufacturer’s

Corporate Average Fuel Economy is still calculated using only the city and highway driving cycles. To know more
about new vehicle fuel economy ratings, visit www.fueleconomy.gov.

Table4.28
Driving Cycle Attributes

Test Schedule
City Highway High Speed AC Cold Temp
Low speedsin  Free-flow traffic  Higher speeds; harder AC use under City test
Trip type stop-and-go at highway acceleration & hot ambient w/colder outside
urban traffic speeds braking conditions temperature
Top speed 56 mph 60 mph 80 mph 54.8 mph 56 mph
Average speed 20 mph 48 mph 48 mph 22 mph 20 mph
Max. acceleration 3.3 mph/sec 3.2 mph/sec 8.46 mph/sec 5.1 mph/sec 3.3 mph/sec
Simulated distance 11 mi. 10 mi. 8 mi. 3.6 mi. 11 mi.
Time 31 min. 12.5 min. 10 min. 9.9 min. 31 min.
Stops 23 None 4 5 23
Idling time 18% of time None 7% of time 19% of time 18% of time
Engine startup?® Cold Warm Warm Warm Cold
Lab temperature 68-86° F 68-86° F 68-86° F 95° F 20° F
Vehicle air conditioning Off Off Off On Off
Sour ce;

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Web site,
www.fueleconomy.gov.

& A vehicle' s engine doesn’t reach maximum fuel efficiency until it iswarm.

Ol o
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These driving cycles simulate the performance of an engine while driving in the city and on the highway. Once the
city cycle is completed, the engine is stopped, and then started again for the 8.5 minute hot start cycle. Three

additional cycles also influence new vehicle fuel economy ratings beginning with the 2008 model year.

Figure4.3. City Driving Cycle
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Figure4.4. Highway Driving Cycle
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Sour ce:
Code of Federal Regulations, 40CFR, "Subpart B - Fuel Economy Regulations for 1978 and Later Model Y ear
Automobiles - Test Procedures,” July 1, 1988 edition, p. 676.
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Beginning with the 2008 model year, these cycles influence the new vehicle fuel economy ratings.

Figure4.5. Air Conditioning (SC03) Driving Cycle
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Source:
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy Web site,
www.fueleconomy.gov.

Figure4.6. Cold Temperature (Cold FTP) Driving Cycle
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Sour ce;
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy Web site,
www.fueleconomy.gov.
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Beginning with the 2008 model year, this cycle influences the new vehicle fuel economy ratings. The US06 driving

cycle was originally developed as a supplement to the Federal Test Procedure. It is a short-duration cycle (600
seconds) which represents hard-acceleration driving.

Figure4.7. High-Speed (US06) Driving Cycle
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Source:
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy Web site,
www.fueleconomy.gov.
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The Environmental Protection Agency also uses other driving cycles to test new vehicles (although these do not
affect the fuel economy ratings). The New York Test Cycle was developed in the 1970's in order to simulate driving

in downtown congested areas. The Representative Number Five Test Cycle was developed in the 1990's to better
represent actual on-road driving by combining modern city and freeway driving.

Figure4.8. New York City Driving Cycle
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Figure4.9. Representative Number Five Driving Cycle
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Sour ce:
Data obtained from Michael Wang, Argonne National Laboratory, Argonne, IL, 1997.
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Researchers at Argonne National Laboratory have estimated the fuel economy of a midsize car using driving cycles

from different countries. These results illustrate the difference in fuel economy which can be obtained from the
same vehicle using different test cycles.

Table4.29
Projected Fuel Economiesfrom U.S., European, and Japanese Driving Cycles

Projected fuel economy
for 21995 composite

Driving Cycle midsize vehicle®

Japanese 10/15 mode test cycle 17.5 mpg

New European Driving Cycle (NEDC) 22.0 mpg

U.S. EPA city cycle (LA4) 19.8 mpg

U.S. EPA highway cycle 32.1 mpg

U.S. Corporate Average Fuel Economy cycle 23.9 mpg
Sour ce:

Santini, D., A. Vyas, J. Anderson, and F. An, Estimating Trade-Offs along the Path to the PNGV 3X Goal, presented
at the Transportation Research Board 80" Annual Meeting, Washington, DC, January 2001.

Note: China and India both use the European Driving Cycle, though India uses a modified version called the
Modified Indian Driving Cycle which accounts for lower maximum speeds that better represent driving conditions
inIndia

& The 1995 composite midsize vehicle is an average of a Chevrolet Lumina, Chrysler Concord, and Ford
Taurus. The fuel economies were projected using the National Renewable Energy Laboratory’s Advanced Vehicle
Simulator (ADVISOR) model.
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When comparing data between countries, one must realize that different countries have different testing cycles to
determine fuel economy and emissions. This table compares various statistics on the European, Japanese, and U.S

testing cycles [for fuel economy measurements, the United States uses the formula, 1/fuel economy = (0.55/city fuel
economy) + (0.45/highway fuel economy)]. Most vehicles will achieve higher fuel economy on the U.S test cycle
than on the European or Japanese cycles.

Table 4.30
Comparison of U.S., European, and Japanese Driving Cycles

Percent of
time Average  Maximum Maximum
Time stopped Distance speed speed acceleration
(seconds) or (miles) (mph) (mph) (mph/s)
decelerating
Japanese 10/15 mode 631 52.3 26 14.8 435 1.8
test cycle
New European Driving 1,181 24.9 6.84 20.9 74.6 24
Cycle (NEDC)
U.S. EPA city cycle 1,372 43.2 75 195 56.7 33
(LA4)?
U.S. EPA highway cycle 765 9.3 17.8 48.2 59.9 3.3
U.S. Corporate Average 2,137 279 10.3 29.9 59.9 3.3

Fuel Economy cycle

Sour ce:
Santini, D., A. Vyas, J. Anderson, and F. An, Estimating Trade-Offs along the Path to the PNGV 3X Goal, presented
at the Transportation Research Board 80" Annual Meeting, Washington, DC, January 2001.

Note: China and India both use the European Driving Cycle, though India uses a modified version called The
Modified Indian Driving Cycle which accounts for lower maximum speeds that better represent driving conditions
inIndia

@ The actual Federal Procedure (FTP), which is also the test for emissions certification, repeats the first 505
seconds of the Federal Urban Driving Simulation cycle, hot started, after a 10 minute hot soak. Starting with Model
Year 2001, the emissions test-but not the fuel economy test-incorporates a supplemental cycle that simulates
aggressive urban driving, coupled with an added air conditioning load.
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Demand response vehicles (also called paratransit or dial-a-ride) are widely used by transit agencies. The vehicles
do not operate over a fixed route or on a fixed schedule. The vehicle may be dispatched to pick up several
passengers at different pick-up points before taking them to their respective destinations and may even be

interrupted en route to these destinations to pick up other passengers. Demand response service is provided
primarily by vans. In 2007, the data changed substantially due to improved estimation methodologies.
Unfortunately, those data are no longer comparable to the rest of the historical series.

Table4.31
Summary Statistics on Demand Response Vehicles, 1994-2009%
Number of Number of active  Vehiclemiles  Averagemiles  Passenger-miles  Energy use
Y ear agencies vehicles (millions) per vehicle (millions) (trillion Btu)
1994 5,214 28,729 463.7 16.14 577 9.5
1995 5,214 29,352 506.5 17.26 607 9.2
1996 5,214 30,804 548.3 17.80 656 9.9
1997 5,214 32,509 585.3 18.00 754 9.8
1998 5,214 29,646 670.9 22.63 735 104
1999 5,252 31,884 7184 2253 813 10.6
2000 5,252 33,080 758.9 22.94 839 10.8
2001 5,251 34,661 789.3 22.77 855 113
2002 5,251 34,699 802.6 23.13 853 11.6
2003 5,346 35,954 864.0 24.03 930 12.9
2004 5,960 37,078 889.5 23.99 962 133
2005 5,960 41,958 978.3 23.32 1,058 14.8
2006 5,960 43,509 1,013.0 23.28 1,078 15.5
2007° 7,300 64,865 14714 22.68 1,502 24.7
2008 7,200 65,799 1,495.2 22.72 1,412 24.7
2009 6,700 68,947 1,529.2 22.18 1,477 23.1

Sour ce;
American Public Transportation Association, 2011 Public Transportation Fact Book, Washington, DC, April 2011.
(Additional resources. www.apta.com)

Note: See Glossary for detailed definitions of demand response.

& Data are not continuous between 2006 and 2007 due to changes in estimation methodology. See source
document for details.
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Chapter 5
Heavy Vehiclesand Characteristics

Summary Statistics from Tablesin this Chapter

Source

Table5.1 Heavy single-unit trucks, 2009
Registration (thousands) 8,356
Vehicle miles (millions) 120,163
Fuel economy (miles per gallon) 7.4

Table 5.2 Combination trucks, 2009
Registration (thousands) 2,617
Vehicle miles (millions) 167,842
Fuel economy (miles per gallon) 6.0

Tables5.14  Freight Shipments, 2007 Commodity Flow Survey

and 5.15 Value (billion dollars) 11,685
Tons (millions) 12,543
Ton-miles (billions) 3,348

Table5.16 Transit buses in operation, 2009 65,363
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Heavy single-unit trucks include all single-unit trucks which have more than two axles or more than four tires. Most
of these trucks would be used for business or for individuals with heavy hauling or towing needs. The data series

was recently changed by the FHWA back to 2007.

Table5.1
Summary Statisticsfor Heavy Single-Unit Trucks, 1970-2009
Registrations Vehicle travel Fuel use Fuel economy
Y ear (thousands) (million miles) (million gallons) (miles per gallon)
_______ 90 . ....3.68 ... .2708 ____...398 .88 .
1975 4,232 34,606 5,420 6.4
1976 4,350 36,390 5,706 6.4
1977 4,450 39,339 6,268 6.3
1978 4,518 42,747 6,955 6.1
1979 4,505 42,012 7,050 6.0
1980 4,374 39,813 6,923 5.8
1981 4,455 39,568 6,867 5.8
1982 4,325 40,658 6,803 6.0
1983 4,204 42,546 6,965 6.1
1984 4,061 44,419 7,240 6.1
1985 4,593 45,441 7,399 6.1
1986 4,313 45,637 7,386 6.2
1987 4,188 48,022 7,523 6.4
1988 4,470 49,434 7,701 6.4
1989 4,519 50,870 7,779 6.5
1990 4,487 51,901 8,357 6.2
1991 4,481 52,898 8,172 6.5
1992 4,370 53,874 8,237 6.5
1993 4,408 56,772 8,488 6.7
1994 4,906 61,284 9,032 6.8
1995 5,024 62,705 9,216 6.8
1996 5,266 64,072 9,409 6.8
1997 5,293 66,893 9,576 7.0
1998 5414 67,894 9,741 7.0
1999 5,763 70,304 9,372 7.5
2000 5,926 70,500 9,563 7.4
2001 5,704 72,448 9,667 7.5
2002 5,651 75,866 10,321 7.4
2003 5,849 77,757 8,881 8.8
2004 6,161 78,441 8,959 8.8
2005 6,395 78,496 9,501 8.3
2006 6,649 80,344 9,852 8.2
2007 8,117 119,979 16,314 7.3
2008 8,228 126,855 17,144 7.4
2009 8,356 120,163 16,342 7.4
Average annual percentage change
1970-2009 2.1% 3.9% 3.7% 0.2%
2000-2009 2.6% 2.0% 2.1% 0.0%

Sour ce:

U. S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table VM1 and annual. (Additional resources. www.fhwa.dot.gov)

Note: Dueto FHWA methodology changes, data from 2007-on are not comparable with previous data.
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Combination trucks include all trucks designed to be used in combination with one or more trailers. The average

vehicle travel of these trucks (on a per truck basis) far surpasses the travel of other trucks due to long-haul freight
movement. The data series was recently changed by the FHWA back to 2007.

Table5.2
Summary Statisticsfor Combination Trucks, 1970-2009
Registrations Vehicle travel® Fuel use Fuel economy
Y ear (thousands) (million miles) (million gallons) (miles per gallon)
1970 905 35,134 7,348 4.8
_______ L S - Y - S ) 1 . S
1980 1,417 68,678 13,037 53
1981 1,261 69,134 13,509 51
1982 1,265 70,765 13,583 5.2
1983 1,304 73,586 13,796 53
1984 1,340 77,377 14,188 55
1985 1,403 78,063 14,005 5.6
1986 1,408 81,038 14,475 5.6
1987 1,530 85,495 14,990 5.7
1988 1,667 88,551 15,224 5.8
1989 1,707 91,879 15,733 5.8
1990 1,709 94,341 16,133 5.8
1991 1,691 96,645 16,809 5.7
1992 1,675 99,510 17,216 5.8
1993 1,680 103,116 17,748 5.8
1994 1,681 108,932 18,653 5.8
1995 1,696 115,451 19,777 5.8
1996 1,747 118,899 20,192 5.9
1997 1,790 124,584 20,302 6.1
1998 1,831 128,159 21,100 6.1
1999 2,029 132,384 24,537 5.4
2000 2,097 135,020 25,666 5.3
2001 2,154 136,584 25,512 5.4
2002 2,277 138,737 26,480 5.2
2003 1,908 140,160 23,815 5.9
2004 2,010 142,370 24,191 5.9
2005 2,087 144,028 27,689 5.2
2006 2,170 142,169 28,107 5.1
2007 2,635 184,199 30,904 6.0
2008 2,585 183,826 30,561 6.0
2009 2,617 167,842 28,130 6.0
Average annual percentage change
19702009 2.8% 4.1% 3.5% 0.6%
2000—2009 0.9% 0.4% -0.1% -0.6%

Source:
U. S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009, Washington, DC,
2011, Table VM1 and annual. (Additional resources. www.fhwa.dot.gov)

Note: Dueto FHWA methodology changes, data from 2007-on are not comparable with previous data. A
methodology change also occurred in 1993.

@ The Federal Highway Administration changed the combination truck travel methodology in 1993.
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Truck sales rose in 2010 for the first time since the sales peak in 2004. Trucks under 10,000 Ibs. continue to

dominate truck sales.

Table5.3
New Retail Truck Sales by Gross Vehicle Weight, 1970-2010°
(thousands)
Class1 Class2 Class 3 Class4 Class5 Class 6 Class7 Class 8
Calendar 6,000 Ibs. 6,001— 10,001— 14,001- 16,001— 19,501— 26,001— 33,001 Ibs.
year or less 10,000 Ibs. 14,000lbs.  16,000lbs.  19,5001lbs. 26,000 Ibs. 33,000 Ibs. and over Total
Domestic sales (import data are not available)
1970° 1,049 408 6 12 58 133 36 89 1,791
Loles o alor 952 23 L9 159 B . 8 ______ 2351 _
1976 1,318 1,401 43 ¢ 9 153 22 97 3,043
1977 1,306 1,803 36 3 5 163 28 141 3,485
1978 1,334 2,140 73 6 3 156 41 162 3,915
1979 1,271 1574 15 3 3 146 50 174 3,236
1980 985 975 4 ¢ 2 90 58 117 2,231
1981 896 850 1 ¢ 2 72 51 100 1,972
1982 1,102 961 1 ¢ 1 44 62 76 2,248
1983 1,314 1,207 ¢ ¢ 1 47 59 82 2,710
1984 2,031 1,224 6 ¢ 5 55 78 138 3,538
1985 2,408 1,280 11 ¢ 5 48 97 134 3,983
Domestic and import sales
1986 3,380 1,214 12 ¢ 6 45 101 113 4,870
1987 3,435 1,175 14 2 8 44 103 131 4,912
1988 3,467 1,333 14 21 8 54 103 148 5,149
1989 3,313 1,297 19 27 7 39 93 145 4,942
1990 3,451 1,097 21 27 5 38 85 121 4,846
1991 3,246 876 21 24 3 22 73 99 4,365
1992 3,608 1,021 26 26 4 28 73 119 4,903
1993 4,119 1232 27 33 4 27 81 158 5,681
1994 4,527 1,506 35 44 4 20 98 186 6,421
1995 4,422 1,631 40 53 4 23 107 201 6,481
1996 4,829 1,690 52 59 7 19 104 170 6,930
1997 5,085 1,712 53 57 9 18 114 179 7,226
1998 5,263 2,036 102 43 25 32 115 209 7,826
1999 5,707 2,366 122 49 30 48 130 262 8,716
2000 5,965 2,421 117 47 29 51 123 212 8,965
2001 6,073 2,525 102 52 24 42 92 140 9,050
2002 6,068 2,565 80 38 24 45 69 146 9,035
2003 6,267 2,671 91 40 29 51 67 142 9,357
2004 6,458 2,796 107 47 36 70 75 203 9,793
2005 6,586 2,528 167 49 46 60 89 253 9,777
2006 6,136 2,438 150 50 49 70 91 284 9,268
2007 5,682 2,623 166 51 45 54 70 151 8,842
2008 4,358 1,888 135 36 40 39 49 133 6,680
2009 3,528 1,306 112 20 24 22 39 95 5,145
2010 4,245 1,513 161 12 31 29 38 107 6,137
Average annual percentage change

1970-1985 5.7% 7.9% 4.1% - -15.1% -6.6% 6.8% 2.8% 5.5%

19862010 1.0% 0.9% 11.4% 8.5% 7.1% -1.8% -4.0% -0.2% 1.0%

20002010 -3.3% -4.6% 3.2% -12.8% 0.7% -5.5% -11.1% -6.6% -3.7%

Sour ce;

Ward's Communication’s, Motor Vehicle Facts and Figures 2010, Southfield, MI, 2010, p. 27, and annual; 2010:
Ward's Communications, www.wardsauto.com. (Additional resources. www.wardsauto.com)

& Sales include domestic-sponsored imports.

® Data for 1970 is based on new truck registrations.
¢ Dataare not available.

¢1987-2010.

o0
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The Census Bureau has discontinued the Vehicle Inventory and Use Survey; it was not
conducted in 2007. The 2002 data remain the latest available.

Vehicle Inventory and Use Survey

The Vehicle Inventory and Use Survey (VIUS), which was formerly the Truck Inventory and Use
Survey (TIUS), provides data on the physical and operational characteristics of the Nation's truck
population. It is based on a probability sample of private and commercial trucks registered (or licensed)
in each state. In 1997, the survey was changed to the Vehicle Inventory and Use Survey due to future
possibilities of including additional vehicle types. The 2002 VIUS, however, only includes trucks. Copies
of the 2002 VIUS report or CD may be obtained by contacting the U.S. Bureau of the Census,
Transportation Characteristics Surveys Branch (301) 457-2797. Internet site:

www. census.gov/svsd/wwwi/tiusview.html

Since 1987, the survey has included minivans, vans, station wagons on truck chassis, and sport
utility vehicles in addition to the bigger trucks. The 1977 and 1982 surveys did not include those vehicle
types. The estimated number of trucks that were within the scope of the 2002 VIUS and registered in the
United States as of July 1, 2002 was 85.2 million. These trucks were estimated to have been driven a
total of 1,115 billion miles during 2002, an increase of 6.8% from 1997. The average annual miles
traveled per truck was estimated at 13,100 miles.

In the 2002 VIUS, there are several ways to classify a truck by weight. The survey respondent
was asked the average weight of the vehicle or vehicle-trailer combination when carrying a typica
payload; the empty weight (truck minus cargo) of the vehicle as it was usually operated; and the
maximum gross weight at which the vehicle or vehicle-trailer combination was operated. The Census
Bureau also collected information on the Gross Vehicle Weight Class of the vehicles (decoded from the
vehicle identification number) and the registered weight of the vehicles from the State registration files.
Some of these weights are only provided in categories, while others are exact weights. Since al these
weights could be quite different for a single truck, the tabulations by weight can be quite confusing. In the
tables presented here, the Gross V ehicle Weight Class was used.
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Table5.4
Truck Statistics by Gross Vehicle Weight Class, 2002
Average Harmonic
Manufacturer's gross vehicle  Number of  Percentage  annua miles meanfuel  Percentage
weight class trucks of trucks per truck economy  of fuel use
1) 6,000 Ibsand less 51,941,389 61.0% 11,882 17.6 42.7%
2) 6,001 -10,000 Ibs 28,041,234 32.9% 12,684 14.3 30.5%
Light truck subtotal 79,982,623 93.9% 12,163 16.2 73.2%
3) 10,001 — 14,000 Ibs 691,342 0.8% 14,094 105 1.1%
4) 14,001 - 16,000 Ibs 290,980 0.3% 15,441 8.5 0.5%
5) 16,001 — 19,500 Ibs 166,472 0.2% 11,645 79 0.3%
6) 19,501 —26,000 Ibs 1,709,574 2.0% 12,671 7.0 3.2%
Medium truck subtotal 2,858,368 3.4% 13,237 8.0 5.2%
7) 26,001 -33,000 Ibs 179,790 0.2% 30,708 6.4 0.9%
8) 33,001 Ibsand up 2,153,996 2.5% 45,739 5.7 20.7%
Heavy truck subtotal 2,333,786 2.7% 44,581 5.8 21.6%
Total 85,174,776 100.0% 13,088 13.5 100.0%

Sour ce:
U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Microdata File on
CD, 2005. (Additional resources. www.census.gov/svsd/www.tiusview.html)

Table5.5
Truck Harmonic Mean Fuel Economy by Size Class, 1992, 1997, and 2002
(miles per gallon)

Manufacturer's gross vehicle 1992 1997 2002
weight class TIUS VIUS VIUS
1) 6,000 Ibs and less 17.2 17.1 17.6
2) 6,001-10,000 Ibs 13.0 13.6 14.3
Light truck subtotal 15.7 15.8 16.2
3) 10,000-14,000 Ibs 8.8 9.4 105
4) 14,001-16,000 Ibs 8.8 9.3 85
5) 16,001-19,500 Ibs 7.4 8.7 7.9
6) 19,501-26,000 Ibs 6.9 7.3 7.0
Medium truck subtotal 7.3 8.6 8.0
7) 26,001-33,000 Ibs 6.5 6.4 6.4
8) 33,001 Ibs and over 55 5.7 5.7
Large truck subtotal 5.6 6.1 5.8
Sour ces:

Estimates are based on data provided on the following public use files: U.S. Department of Commerce, Bureau of
the Census, Census of Transportation, Washington, DC, 1992 Truck Inventory and Use Survey, 1995; 1997
Vehicle Inventory and Use Survey, 2000, and 2002 Vehicle Inventory and Use Survey, 2005. (Additional
resources. Www.census.gov/svsd/wwwi/tiusview.html)

Note: Based on average fuel economy as reported by respondent.
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As expected, most light trucks travel within 50 miles of their home base and refuel at public stations. About sixty

percent of heavy trucks travel over 50 miles from their home base and 36% of them refuel at central company-
owned refueling stations.

Table5.6
Truck Statistics by Size, 2002

Manufacturer's gross vehicle weight class

Medium
Light (10,001~ Heavy
(< 10,000 Ibs) 26,000 |bs) (> 26,000 Ibs) Total
Range of operation
Under 50 miles 69.2% 61.5% 40.7% 68.2%
51-100 miles 8.5% 11.7% 13.5% 8.7%
101-200 miles 2.4% 3.2% 6.7% 2.5%
201-500 miles 1.1% 1.8% 7.6% 1.3%
501 miles or more 1.4% 2.2% 10.4% 1.7%
Off-road 1.1% 3.5% 3.2% 1.2%
Vehiclenot in use 2.2% 4.4% 3.2% 2.3%
Not reported 14.1% 11.7% 14.7% 14.1%
Total 100.0% 100.0% 100.0% 100.0%
Primary refueling facility
Gas station 96.9% 62.4% 28.4% 93.9%
Truck stop 0.7% 7.7% 31.9% 1.8%
Own facility 2.0% 27.3% 36.2% 3.7%
Other nonpublic facility 0.3% 2.6% 3.5% 0.5%
Other 0.0% 0.0% 0.0% 0.0%
All 100.0% 100.0% 100.0% 100.0%

Source:
U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Microdata. File on
CD, 2005. (Additional resources: www.census.gov/svsd/wwwi/tiusview.html)
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More medium truck owners listed construction as the truck’s major use than any other major use category.

Construction was the second highest major use for light trucks and heavy trucks.

Table5.7
Percentage of Trucks by Size Ranked by Major Use, 2002
Light Medium Heavy
(< 10,000 Ibs (10,001 - 26,000 Ibs (> 26,000 Ibs average
Rank average weight) average weight) weight)
1 Per sonal Construction For hire
81.5% 18.4% 30.1%
2 Construction Agriculture Construction
4.6% 16.2% 15.9%
3 Other services” For hire Agriculture
2.5% 9.6% 12.2%
4 Not in use Retail Retail
2.2% 7.1% 5.4%
5 Agriculture Not in use Not in use
1.9% 6.4% 5.1%
6 Retail Leasing W aste management
1.5% 6.2% 5.0%
7 Unknown Wholesale Manufacturing
1.3% 5.5% 4.9%
8 Leasing Waste management Wholesale
0.7% 5.4% 4.8%
9 Manufacturing Utilities Leasing
0.7% 5.0% 4.6%
10 Utilities Per sonal Unknown
0.6% 4.8% 3.2%
11 Waste management Unknown Per sonal
0.6% 4.4% 2.5%
12 Wholesale Manufacturing Mining
0.6% 3.3% 2.4%
13 Infor mation services Other services® Other services”
0.4% 3.2% 1.3%
14 For hire Food services Utilities
0.4% 1.6% 1.1%
15 Food services Information services Food services
0.3% 1.3% 1.1%
16 Arts Mining Arts
0.2% 1.1% 0.3%
17 Mining Arts Infor mation services
0.1% 0.5% 0.1%
Sour ce;

U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Micro data File on
CD, 2005. (Additional resources: www.census.gov/svsd/wwwi/tiusview.html)

#Business and personal services.
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Nearly half of trucks in fleets of 11-20 and 21-50 vehicles use company-owned facilities. Most trucks in smaller

fleets use public gas stations for fueling.

Table5.8
Percentage of Trucks by Fleet Size and Primary Fueling Facility, 2002

Primary refueling facility

Truck fleet size Gas station Truck stop Own facility  Other'sfacility Tota

1-5 73.8% 6.1% 18.2% 1.9% 100.0%
6-10 55.3% 5.7% 35.5% 3.4% 100.0%
11-20 41.1% 5.1% 48.9% 4.9% 100.0%
21-50 42.9% 3.7% 49.8% 3.6% 100.0%
51 or more 48.3% 6.3% 44.4% 1.0% 100.0%
Fleets of 6 or more

vehicles 47.6% 5.2% 43.9% 3.4% 100.0%
No fleet 96.4% 1.6% 1.7% 0.3% 100.0%

Source:

U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Microdata File on
CD, 2005. (Additional resources: www.census.gov/svsd/wwwi/tiusview.html)
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Most trucks are fueled at gas stations but for-hire or warehousing trucks are more often fueled at truck stops.

Mining trucks and vehicle leasing or rental trucks fuel at the companies’ own facility more than 30% of the time.

Table5.9
Shareof Trucksby Major Useand Primary Fueling Facility, 2002

Gas Truck Own Others

Major use station stop facility facility Other All
Personal 98.6% 0.6% 0.7% 0.1% 0.1% 100.0%
Other services 96.0% 1.4% 1.6% 0.9% 0.1% 100.0%
All 93.9% 1.8% 3.7% 0.5% 0.0% 100.0%
Information services 92.3% 0.4% 7.2% 0.1% 0.0% 100.0%
Retail trade 86.6% 3.5% 8.6% 1.2% 0.0% 100.0%
Construction 84.7% 3.3% 9.8% 2.2% 0.0% 100.0%
Accommodation or food services 82.4% 7.5% 8.8% 1.3% 0.0% 100.0%
Manufacturing 81.5% 5.1% 11.9% 1.5% 0.0% 100.0%
Arts, entertainment, recreation services 81.1% 4.3% 14.2% 0.3% 0.0% 100.0%
Waste mgmt, landscaping, admin/support services 78.2% 3.0% 17.1% 1.6% 0.0% 100.0%
Wholesale trade 76.2% 6.6% 12.0% 5.1% 0.0% 100.0%
Utilities 72.6% 1.8% 24.3% 1.3% 0.0% 100.0%
Agriculture, forestry, fishing, hunting 62.7% 6.7% 29.4% 1.0% 0.1% 100.0%
Vehicleleasing or rental 60.2% 1.3% 31.8% 6.8% 0.0% 100.0%
Mining 48.7% 8.5% 34.3% 8.5% 0.0% 100.0%
For-hire or warehousing 33.3% 38.7% 25.8% 2.3% 0.0% 100.0%
Overall 93.90% 1.80% 3.70% 0.50% 0% 100.00%
Sour ce;

U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Microdata File on
CD, 2005. (Additional resources: www.census.gov/svsd/wwwitiusview.html)
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The figure below shows the distribution of annual travel the two types of Class 7 and 8 vehicles—combination units
(separate tractor and trailer) and single units (tractor and trailer on a single chassis). This information is for
vehicles two years old or less and comes from the 2002 VIUS. Combination trucks, dominated by box-type trailers,

display the greatest amount of annual travel of all heavy vehicle types, as is evidenced both by the range of annual
use which is up to 250,000 miles per year, and the peaking that occurs in the 100,000 to 140,000-mile segments.
Most of the single-unit trucks in the survey travel 40,000 miles per year or less.

Figure5.1. Distribution of Trucksover 26,000 Ibs. Lessthan Two YearsOld
by Vehicle-Miles Traveled

14%

12% —

10%

Single-unit

8% — Combination

6% —

Share of Trucks

4% —

2% —

120-125,000 —

0%

250,000 & up —

60-65,000 —
70-75,000

10-15,000
20-25,000 —
30-35,000 |
40-45,000 —
50-55,000 —
80-85,000 |
90-95,000 |
100-105,000 |
110-115,000
130-135,000 —|
140-145,000 —
150-155,000 —|
160-165,000
170-175,000 —|
180-185,000
190-195,000 —|
200-205,000
210-215,000 |
240-245,000 —

Annual Vehicle-Miles of Travel

Source:
U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and Use Survey, Microdata File on

CD, 2005. (Additional resources: www.census.gov/svsd/wwwi/tiusview.html)

Note: Heavy trucks (class 7 & 8) are greater than 26,000 pounds gross vehicle weight based on the manufacturer’s
rating.
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The latest Vehicle Inventory and Use Survey asked truck owners if the truck had certain features as permanent
equipment on the truck. Some of the features asked about were onboard computers, idle-reduction devices,
navigational systems, and Internet access. Of the 2.3 million heavy trucks (class 7 & 8) in the United States, nearly

10% were equipped with onboard computers that had communication capabilities and another 5% had onboard
computers without communication capabilities. Sx percent of heavy trucks were equipped with idle-reducing
technology. Navigational systems and Internet access were available in less than one percent of heavy trucks.

Figure5.2. Shareof Heavy Truckswith Selected Electronic Features, 2002

Trip recorder or
on-board computer
WITH communication
capabilities

9.6%

Idle-reducing technology

Trip recorder or
on-board computer

WITHOUT
communication

capabilities

Navagational system

Internet access

I I l | | I I I | 1 | I
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0%

Share of heavy trucks

Sour ce:
U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and User Survey, Microdata File on
CD, 2005.

Note: Heavy trucks (class 7 & 8) are greater than 26,000 pounds gross vehicle weight based on the manufacturer’s
rating.

el N
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Fuel Economy Study for Class 8 Trucks

As part of a long-term study sponsored by the U.S. Department of Energy (DOE) Office of
Vehicle Technologies (OVT), the Oak Ridge Nationa Laboratory (ORNL) in conjunction with severa
industry partners has collected data and information related to heavy-truck operation in real-world
highway environments. The primary objective of the project was to collect real-world performance and
spatial data for long-haul operations of Class 8 tractor-trailers from a fleet engaged in normal freight
operations. Six model year 2005 Class 8 trucks from the selected fleet, which operates within alarge area
of the country extending from the east coast to Mountain Time Zone and from Canada to the US-Mexican
border, were instrumented and 60 channels of data were collected for over ayear at arate of 5 Hz (or 5
readings per second). Those channels included information such as instantaneous fuel rate, engine speed,
gear ratio, vehicle speed, and other information read from the vehicle's databus; weather information
(wind speed, precipitation, air temperature, etc.) gathered from an on-board weather station; spatial
information (latitude, longitude, atitude) acquired from a GPS (Global Positioning System) device; and
Instantaneous tractor and trailer weight obtained from devices mounted on the six participating tractors
and ten trailers. Three of the six instrumented tractors and five of the ten instrumented trailers were
mounted with New Generation Single Wide-Based Tires and the others with regular dual tires. Over the
duration of this phase of the project (just over ayear) the six tractors traveled nearly 700,000 miles.

To find out more about this project, contact Oscar Franzese, franzeseo@ornl.gov, 865-946-1304.
Thefinal report on this project is available on-line at:
cta.ornl.gov/cta/Publications/ReportYORNL_TM _2008-122.pdf.
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The type of terrain a truck is traveling on can cause significant differences in fuel efficiency. This study (see page

5-13 for project description) shows fuel economy on severe upslopesisless than half that on flat terrain. On severe
downslopes, the fuel economy was three times higher than on flat terrain.

Table5.10
Effect of Terrain on Class8 Truck Fuel Economy

Average Fuel Efficiency (mpg)

Difference
Tractors Tractors between Dual
Shareof Data  All withDua  with Single and Single

Type of Terrain Records Trucks Tires (wide) Tires Tires (percent)

Severe ups ope (>4%) 0.7% 2.90 2.86 294 2.91%

Mild upslope (1% to 4%) 13.2% 4.35 4.25 4.44 4.35%

Flat terrain (1% to 1%) 72.4% 7.33 7.08 7.58 7.13%

Mild downslope (-4% to -1%) 126%  15.11 14.64 15.57 6.36%

Severe downs ope (<-4%) 1.1% 23.5 21.82 25.3 15.97%
Sour ce;

Capps, Gary, Oscar Franzese, Bill Knee, M.B. Lascurain, and Pedro Otaduy. Class-8 Heavy Truck Duty Cycle

Project Final Report, ORNL/TM-2008/122, Oak Ridge National Laboratory, Oak Ridge, TN, December
2008.
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Table 5.10 presents a distribution of distance traveled, fuel consumed, and fuel economy by speed and by type of
tires for the vehicles participating in the project (see page 5-13 for project description). The speed bins are divided
into 5-mile intervals, going from O+ mph (i.e., speed > 0.00 mph) to 85 mph, while the four main columns of Table
5.10 are organized by the type of tires that were mounted on the tractor and trailers. The first row of the table
contains information about fuel consumed while the vehicle was idling (i.e., the vehicle was static with the engine

on) with the following rows presenting information about the distance traveled, fuel consumed, and fuel economy for
each one of the speed intervals. The next-to-the-last row shows the totals for both traveled distances and fuel
consumed as well as the overall fuel economy for each tire-combination category. The latter are then used to
compute the percentage difference in terms of fuel economy from dual tire tractors and trailers, which is the most
common tire setup for large trucks at the present time.

Table5.11
Fuel Economy for Class 8 Trucks as Function of Speed
and Tractor-Trailer TireCombination

Dual Tire Tractor — Dual Tire Tractor — Single (Wide) Tire Tractor — Single (Wide) Tire Tractor -
Dual Tire Trailer Single (Wide) Tire Trailer Dual Tire Trailer Single (Wide) Tire Trailer
Distance Fuel Fuel Distance Fuel Fuel Distance Fuel Fuel Distance Fuel Fuel
Speed Traveled Cons. Econ. | Traveled Cons. Econ. Traveled Cons. Econ. | Traveled Cons. Econ.
(mph) (miles) (ga) (MPG) | (miles) (ga) (MPG) (miles) (gal) (MPG) | (miles) (ga)  (MPG)
Idling N/A 1,858.5 N/A N/A 967.9 N/A N/A 1,676.4 N/A N/A 706.0 N/A
0+to5 281 101.8 2.76 148 50.4 293 368.0 124.2 3.0 156 52.8 2.96
5+to 10 674 198.8 3.39 368 103.2 3.56 808.0 2454 33 331 98.8 3.35
10+ to 15 723 192.0 3.77 396 98.3 4.03 848.0 216.5 39 343 87.0 3.95
15+ t0 20 744 199.1 3.73 404 100.9 4.00 882.0 221.6 4.0 361 90.5 3.98
20+to 25 938 228.4 411 489 113.6 431 1,111.0 244.2 46 462 101.1 457
25+t0 30 1,178 266.9 441 609 1315 4.63 1,420.0 286.9 5.0 580 117.6 493
30+t0 35 1,481 336.8 4.40 753 154.2 4.88 1,774.0 341.1 5.2 708 141.1 5.02
35+t040 1,917 403.5 4.75 1,000 193.6 5.17 2,284.0 433.6 53 941 184.3 5.10
40+ to 45 2,955 584.1 5.06 1,543 285.9 5.40 3,380.0 603.6 5.6 1,350 2544 531
45+ to 50 4,935 907.9 5.43 2,573 447.7 5.75 5,410.0 872.8 6.2 2,177 360.4 6.04
50+to 55 9,397 1,629.8 5.77 4,962 8115 6.11 10,046.0 1,622.7 6.2 3,877 625.5 6.20
55+ to 60 20,656 3,297.2 6.26 11,707 1,721.9 6.80 22,373.0 3,257.8 6.9 8,710 1,246.9 6.99
60+ to 65 38964 5,879.6 6.63 21,472  2,980.8 7.20 34,517.0 4,840.0 7.1 14944  2,0494 7.29
NOT ADJUSTED FOR TERRAIN: See note below.
65+ to 70 58,304  8313.2 7.01 27,931  3,652.2 7.65 65,063.0 9,256.4 7.0 27,144  3,880.1 7.00
70+t0 75 56,378  7,483.2 7.53 21,751  2,7455 7.92 66,882.0 8,435.6 7.9 32,887  4,056.1 811
75+ t0 85 7,849 808.2 9.71 3,610 403.2 8.95 11,513.0 911.1 12.6 6,817 512.2 1331
Total® 207,374 30,831.0 6.73 99,714  13,994.0 713 | 2286800 31,913.0 7.2 | 101,790 13,858.0 7.35
Percent
Increase In
fuel
economy 0.00% 5.93% 6.53% 9.20%
from dual
tire
trac/trail
Sour ce;

Capps, Gary, Oscar Franzese, Bill Knee, M.B. Lascurain, and Pedro Otaduy. Class-8 Heavy Truck Duty Cycle
Project Final Report, ORNL/TM-2008/122, Oak Ridge National Laboratory, Oak Ridge, TN, December
2008.

Note: These data were not adjusted to account for the effects of terrain. The increase in fuel economy for speeds
above 70 mph islikely due to the vehicle achieving high speeds while traveling down slope. Therefore, thisincrease
in fuel economy is not expected to be characteristic of al travel at these higher speeds.

@ Total Fuel Consumed does not include fuel consumed whileidling.
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The fuel economy information presented in Table 5.10 is on the upper limits of today's large-truck fleets and is
mostly a result of driver training and the extensive vehicle maintenance (including constant tire pressure) to which
the fleet company participating in this project adheres. Nevertheless, the results of this extensive test indicate that
there are substantial gains in terms of fuel economy for large trucks when single (wide) tires are used in
combination with dual tires or alone (best case). Figure 5.3 shows the information from Table 5.10 in a graphical

form (bars) and also displays for each speed bin the percentage of the total distance that is traveled at that speed
(line). It ispossible to observe that above 80% of the distance traveled by long-haul Class 8 trucksis done at speeds
above 55 mph. Therefore, any gains in fuel economies at these speeds derived from a given tire combination would
have a very large impact on the overall fuel economy of these types of trucks. Figure 5.3 shows that, except for the
D-S combination within the 65+ to 70 mph, the combinations with all single (wide) tires perform better and,
therefore, obtain the largest overall fuel economy.

Figure5.3. Class8 Truck Fuel Economy as a Function of Speed and Tractor-Trailer Tire
Combination and Percentage of Total Distance Traveled as a Function of Speed

NOT ADJUSTED FOR TERRAIN: Seenote below.
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Capps, Gary, Oscar Franzese, Bill Knee, M.B. Lascurain, and Pedro Otaduy. Class-8 Heavy Truck Duty Cycle
Project Final Report, ORNL/TM-2008/122, Oak Ridge National Laboratory, Oak Ridge, TN, December
2008.

Note: D =Dual tire. S= Single (wide) tire.

These data were not adjusted to account for the effects of terrain. The increase in fuel economy for speeds above 70
mph is likely due to the vehicle achieving high speeds while traveling down slope. Therefore, this increase in fuel
economy is not expected to be characteristic of al travel at these higher speeds.
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This graph presents for each one of the four tire-combination categories the percent of total fuel that is consumed

when traveling at different speeds (bars) as well as the average percent of fuel consumed for each speed bin (line).
As opposed to Table 5.10, the total fuel consumed on this graph includes the fuel consumed while idling.

Figure5.4. Class8 Truck Percent of Total Fuel Consumed as a Function of Speed
and Tractor-Trailer Tire Combination

NOT ADJUSTED FOR TERRAIN: Seenote below.
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Sour ce:

Capps, Gary, Oscar Franzese, Bill Knee, M.B. Lascurain, and Pedro Otaduy. Class-8 Heavy Truck Duty Cycle
Project Final Report, ORNL/TM-2008/122, Oak Ridge National Laboratory, Oak Ridge, TN, December
2008.

Note: D =Dual tire. S= Single (wide) tire.

These data were not adjusted to account for the effects of terrain. The increase in fuel economy for speeds above 70
mph is likely due to the vehicle achieving high speeds while traveling down slope. Therefore, this increase in fuel
economy is not expected to be characteristic of al travel at these higher speeds.
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A typical class 8 truck tractor weighs about 17,000 Ibs. The powertrain is nearly a quarter of the weight (24%)
while the truck body structure is 19%.

Table5.12
Class 8 Truck Weight by Component

Pounds Share of Totd

Whesdls and tires 1,700 10%
Chassig/frame 2,040 12%
Drivetrain and suspension 2,890 17%
Misc. accessories/systems 3,060 18%
Truck body structure 3,230 19%
Powertrain 4,080 24%
Totad 17,000 100%

Sour ce:
National Academy of Sciences, Technologies and Approaches to Reducing the Fuel Consumption of Medium and
Heavy-Duty Vehicles, prepublication copy, March 2010, p. 5-42.

Notes:

e Powertrain includes engine and cooling system, transmission and accessories.

e Truck body structure includes cab-in-white, sleeper unit, hood and fairings, interior and glass.

¢ Miscellaneous accessories/systems include batteries, fuel system, and exhaust hardware.

¢ Drivetrain and suspension includes drive axles, steer axle, and suspension system.

¢ Chassig/frame includes frame rails and crossmembers, fifth wheel and brackets. Wheels and tires include a set of
10 aluminum wheels, plustires.
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The gross weight of a vehicle (GVW) is the weight of the empty vehicle plus the weight of the maximum payload that
the vehicle was designed to carry. In cars and small light trucks, the difference between the empty weight of the

vehicle and the GVW is not significantly different (1,000 to 1,500 Ibs). The largest trucks and tractor-trailers,
however, have a payload capacity share of 200%, which means they can carry 200% of their empty weight. The
medium-sized trucks (truck classes 3-6) have payload capacity shares between 50% and 100%.

Table5.13
Gross Vehicle Weight vs. Empty Vehicle Weight
Payload
Maximum  Capacity Share
Gross Vehicle Empty Vehicle Payload (Percent of
Weight Range Weight Range Capacity Empty
V ehicle Description Truck Class (pounds) (pounds) (pounds) Weight)
Cars 3,200-6,000 2,400-5,000 1,000 20%
Minivans, Small SUVs, 1 40002400  3,200-4500 1,500 33%
Small Pick-Ups
b";‘)rsge SUVs, Standard Pick- 2a 6,001-8,500 4,500-6,000 2,500 40%
e SUVs, Standard Pack- 2b 8501-10000  5000-6,300 3,700 60%
Utility Van, Multi- Purpose, 3 10,001-14,000  7,650-8,750 5,250 60%
Mini-Bus, Step Van
City Delivery, Parcel
Delivery, Large Walk-in, 4 14,001-16,000 7,650-8,750 7,250 80%
Bucket, Landscaping
City Delivery, Parcel
Delivery, Large Walk-in, 5 16,001-19,500 9,500-10,000 8,700 80%
Bucket
City Delivery, School Bus,
Large Walk-in, Bucket 6 19,501-26,000 11,500-14,500 11,500 80%
City Bus, Furniture,
Refrigerated, Refuse, Fuel
Tanker, Dump, Tow, 7 26,001-33,000 11,500-14,500 18,500 125%
Concrete, Fire Engine,
Tractor-Trailer
Refuse, Concrete, Furniture,
City Bus, Tow, Fire Engine 8a 33,001-80,000 20,000-26,000 54,000 200%
(straight trucks)
Tractor-Trailer: Van,
Refrigerated, Bulk Tanker, 8 33001-80000 2000026000 54,000 200%

Flat Bed (combination
trucks)

Source:

National Academy of Sciences, Technologies and Approaches to Reducing the Fuel Consumption of Medium and

Heavy-Duty Vehicles, prepublication copy, March 2010, pp. 2-2 and 5-42.
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According to weigh-in-motion data collected by fifteen states, the majority of 5-axle tractor-trailers on the road
weigh between 33,000 and 73,000 Ibs. Eleven percent of the tractor-trailers had weight recorded around 72,800 Ibs
and 10% around 68,300 Ibs. Another 10% of tractor-trailers were on the lighter end of the scale — around 37,500

Ibs. These data show that only a small percent of trucks on the road are near the maximum roadway gross vehicle
weight of 80,000 Ibs. Thus, most trucks are filling the trailer space to capacity (cubing-out) before they reach the
maximum weight limit (weighing-out).

Figure5.5. Distribution of Five-Axle Tractor-Trailers by On-Road Vehicle Weight, 2008
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Source:

National Academy of Sciences, Technologies and Approaches to Reducing the Fuel Consumption of Medium and
Heavy-Duty Vehicles, prepublication copy, March 2010, p. 5-45. Origina source: Federal Highway
Administration, Vehicle Travel Information System, 2008.

Note: Data are from these 15 States: California, Connecticut, Florida, Georgia, Hawaii, lowa, Minnesota, Missouri,
Montana, North Carolina, Oregon, Pennsylvania, South Dakota, Texas, and Washington.
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Commodity Flow Survey

The Commaodity Flow Survey (CFS) is designed to provide data on the flow of goods and materials
by mode of transport. The 1993, 1997, 2002, and 2007 CFS are a continuation of statistics collected in the
Commodity Transportation Survey from 1963 through 1977, and include major improvements in
methodology, sample size, and scope. The 2007 CFS covers business establishments with paid
employees that are located in the United States and are classified using the North American Industry
Classification System (NAICS) in mining, manufacturing, wholesale trade, and select retail trade
industries, namely, electronic shopping and mail-order houses. Establishments classified in services,
transportation, construction, and most retail industries are excluded from the survey. Farms, fisheries,
foreign establishments, and most government-owned establishments are al so excluded.?

The 1993, 1997, 2002, and 2007 CFS differ from previous surveys in their greatly expanded
coverage of intermodalism (i.e., shipments which travel by at least two different modes, such as rail and
truck). Earlier surveys reported only the principal mode. Route distance for each mode for each
shipment was imputed using methodol ogies developed by Oak Ridge National Laboratory. Distance, in

turn, was used to compute ton-mileage by mode of transport.

The data can be viewed at: www.bts.gov/publications’commodity flow_survey.

& Bureau of Transportation Statistics and U.S. Bureau of the Census, 2007 Economic Census, 2007
Commodity Flow Survey, December 2008.
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Industries covered by the 2007 Commodity Flow Survey (CFS) shipped over 12 hillion tons of goods worth over $11

trillion. Compared to the 1997 CFS, the value of shipmentsis up 1.3% per year and tons shipped are up 1.6% per
year. By value, intermodal shipmentsincreased 4.7% per year from 1997 to 2007.

Table5.14
Growth of Freight in the United States: Comparison of the 1997, 2002 and
2007 Commodity Flow Surveys
(Detail may not add to total because of rounding)

Value of goods shipped Tons
Average
1997 2002 annual Average
(billion (billion percent annual
2007 2007 2007 change 1997 2002 2007 percent

Mode of Transportation dollars) dollars) (billions) (1997-2007) (millions) (millions) (millions) change
All modes 8,970.5 9,678.0 11,684.9 2.7% 11,089.7 11,667.9 12,543.4 1.2%
Single modes 7,388.8 8,124.6 9,539.0 2.6% 10,436.5 11,086.7 11,698.1 1.1%
Truck® 6,435.3 7,186.0 8,335.8 2.6% 7,700.7 7,842.8 8,778.7 1.3%

For-hire truck 3,748.0 4,330.2 4,955.7 2.8% 3,402.6 3,657.3 4,075.1 1.8%

Private truck 2,630.8 2,818.3 3,380.1 2.5% 4,137.3 4,149.7 4,703.6 1.3%
Rail 4129 359.5 436.4 0.6% 1,549.8 1,873.9 1,861.3 1.8%
Water 97.9 102.9 114.9 1.6% 563.4 681.2 403.6 -3.3%

Shallow draft 69.6 66.3 91.0 2.7% 414.8 458.6 343.3 -1.9%

Great Lakes 19 0.9 b b 384 38.0 17.8 -7.4%

Deep draft 26.4 35.7 231 -1.3% 110.2 184.6 425 -9.1%
Air (includes truck and air) 296.0 3054 252.3 -1.6% 45 38 3.6 -2.2%
Pipeling’ 146.6 172.0 399.6 10.5% 618.2 685.0 650.9 0.5%
Multiple modes 1,2219 1,243.8 1,866.7 4.3% 216.7 216.7 573.7 10.2%
Parcel, U.S. Postal Service

or courier 1,105.7 1,1385 1,561.9 3.5% 237 255 339 3.6%
Truck and rail 97.8 80.6 187.2 6.7% 54.2 43.0 225.6 15.3%
Truck and water 10.6 16.6 58.4 18.6% 332 23.3 1455 15.9%
Rail and water 23 38 13.9 19.7% 79.3 105.1 54.9 -3.6%
Other multiple modes 5.6 44 453 -8.0% 26.2 19.8 1138 15.8%
Other and unknown modes 359.9 309.6 279.1 -2.5% 436.5 364.6 271.6 -4.6%

Sour ce;

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 2007 Commodity Flow Survey, Table 1a. (Additional resources: www.bts.gov/cfs)

& "Truck" as a single mode includes shipments which went by private truck only, for-hire truck only, or a
combination of private truck and for-hire truck.

® Denotes data do not meet publication standards because of high sampling variability or poor response
quality.

¢ CFS data for pipeline exclude most shipments of crude oil.
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Industries covered by the 2007 Commodity Flow Survey (CFS) accounted for 3.3 trillion ton-miles on the nation’s

highways, railways, waterways, pipelines, and aviation system. Ton-miles increased an average of 2.7% per year
from 1997 to 2007.

Table5.15
Growth of Freight Milesin the United States: Comparison of the 1997, 2002 and
2007 Commodity Flow Surveys
(Detail may not add to total because of rounding)

Ton-miles Average miles per shipment
Average
annual Average
percent annual
1997 2002 2007 change percent
Mode of Transportation (billions)  (billions)  (billions)  (1997-2007) 1997 2002 2007 change
All modes 2,661.4 3,137.9 3,344.7 2.3% 472 546 619 2.7%
Single modes 2,3835 2,867.9 2,894.3 2.0% 184 240 234 2.4%
Truck® 1,0235 1,255.9 1,342.1 2.7% 144 173 206 3.6%
For-hire truck 741.1 959.6 1,055.6 3.6% 485 523 599 2.1%
Private truck 268.6 291.1 286.5 0.6% 53 64 57 0.7%
Rail 1,022.5 1,261.6 1,344.0 2.8% 769 807 728 -0.5%
Water 261.7 282.7 157.3 -5.0% 482 568 520 0.8%
Shallow draft 189.3 2115 117.5 -4.7% 177 450 144 -2.0%
Great Lakes 134 13.8 6.9 -6.4% 204 339 657 12.4%
Deep draft 59.0 574 330 -0.1% 1,024 664 923 -1.0%
Air (includes truck and air) 6.2 5.8 4.5 -3.2% 1,380 1,919 1,304 -0.6%
Pipelineb c c c c c c c c
Multiple modes 204.5 225.7 416.6 7.4% 813 895 975 1.8%
Parcel, U.S. Postal Service
or courier 180 19.0 28.0 4.5% 813 894 975 1.8%
Truck and rail 55.6 455 196.8 13.5% 1,347 1,413 1,007 -2.9%
Truck and water 34.8 324 98.4 11.0% 1,265 1,950 1,429 1.2%
Rail and water 77.6 115.0 47.1 -4.9% 1,092 957 1,928 5.8%
Other multiple modes 18.6 13.8 46.4 0.1% ¢ ¢ 1,182 ¢
Other and unknown modes 734 44.2 33.8 -7.5% 122 130 116 -0.5%
Sour ce;

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 2007 Commodity Flow Survey, Table 1a. (Additional resources: www.bts.gov/cfs)

& "Truck" as a single mode includes shipments which went by private truck only, for-hire truck only, or a
combination of private truck and for-hire truck.

® CFS data for pipeline exclude most shipments of crude oil.

¢ Denotes data do not meet publication standards because of high sampling variability or other reasons. Some
unpublished estimates can be derived from other data published in this table. However, figures obtained in this
manner are subject to these same limitations.
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In 2007, the data changed substantially due to improved estimation methodologies. Unfortunately, those data are

no longer comparable to the rest of the historical series.

Table5.16
Summary Statistics on Transit Busesand Trolleybuses, 1994-2009
Passenger-
Number of Vehicle-miles miles Energy use
Y ear active buses (millions) (millions) Btu/passenger-mile  (trillion Btu)
1994 68,766 2,176 19,019 4,262 81.1
1995 67,802 2,198 19,005 4,307 81.9
1996 72,353 2,234 19,280 4,340 83.7
1997 73,425 2,259 19,793 4,434 87.8
1998 72,788 2,188 20,542 4,399 90.4
1999 74,885 2,290 21,391 4,344 92.9
2000 75,665 2,329 21,433 4,531 97.1
2001 76,675 2,389 22,209 4,146 921
2002 76,806 2,425 22,029 4,133 91.1
2003 78,000 2,435 21,438 4,213 90.3
2004 81,630 2,484 21,550 4,364 94.0
2005 82,642 2,498 21,998 4,250 935
2006 83,689 2,507 22,985 4,316 99.2
2007° 65,808 2,314 21,132 4,372 924
2008 67,096 2,388 21,918 4,348 95.3
2009 65,363 2,345 21,645 4,242 91.8

Sour ce;
American Public Transportation Association, 2011 Public Transportation Fact Book, Washington, DC, April 2011,
Tables6, 8,9, and 15. (Additional resources. www.apta.com)

& Data are not continuous between 2006 and 2007 due to changes in estimation methodology. See source
document for details.
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Chapter 6
Alternative Fuel and Advanced Technology
Vehiclesand Characteristics

Summary Statistics from Tables in this Chapter

Source
Table 6.1 Alternative fuel vehicles in use, 2009 826,315
E85 504,297
LPG 147,030
CNG 114,270
Electric 57,185
LNG 3,176
M85 0
Table 6.4 Number of alternative fuel refuel sites, 2011 7,183
LPG 2,589
CNG 873
Electric 687
Biodiesel 610
Hydrogen 58
Fuel type abbreviations are used throughout this chapter.

B20 = 20% biodiesel, 80% petroleum diesel

CNG = compressed natural gas

E85 = 85% ethanol, 15% gasoline

E95 = 95% ethanol, 5% gasoline

H, = hydrogen

LNG = liquefied natural gas

LPG = liquefied petroleum gas

M85 = 85% methanol, 15% gasoline

M100 =  100% methanol
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Alternative Fuels

The Energy Policy Act of 1992 defines alternative fuels and allows the U.S. Department of Energy (DOE)
to add to the list of alternative fuels if the fuel is substantially nonpetroleum, yields substantial energy
security benefits, and offers substantial environmental benefits. DOE currently recognizes the following
as alternative fuels:

methanol, ethanol, and other alcohols,

blends of 85% or more of alcohol with gasoline,

natural gas and liquid fuels domestically produced from natural gas,
liquefied petroleum gas (propane),

e coal-derived liquid fuels,

e hydrogen,

e electricity,

* biodiesel (BIOO),

« fuels (other than alcohol) derived from biological materials,

*  P-series.

Alternative Fuels & Advanced Vehicles Data Center

DOE established the Alternative Fuels Data Center (AFDC) in 1991 to support its work aimed at
fulfilling the Alternative Motor Fuels Act directives. Since then, the AFDC has expanded its focus to
include all advanced transportation fuels, vehicles, and technologies. It has been renamed the Alternative
Fuels & Advanced Vehicles Data Center to reflect this broader scope. The AFDC is operated and
managed by the National Renewable Energy Laboratory (NREL) in Golden, Colorado.

The purposes of the AFDC are:

» to gather and analyze information on the fuel consumption, emissions, operation, and durability
of alternative fuel vehicles, and

* to provide unbiased, accurate information on alternative fuels and alternative fuel vehicles to
government agencies, private industry, research institutions, and other interested organizations.

Much of the AFDC data can be obtained through their Web site: www.eer e.energy.gov/afdc. Several
tables and graphs in this chapter contain statistics which were generated by the AFDC. Below are some
links to specific areas of the AFDC Web site.

Alternative & Advanced Fuels - www.eere.energy.gov/afdc/fuels/index.html

Alternative Fueling Station L ocator - www.eere.energy.gov/afdc/fuels/stations_locator.html
Alternative & Advanced Vehicles- www.eere.energy.gov/afdc/vehicles/index.html

Fleet Information - www.eere.energy.gov/afdc/fleets/index.html

State & Federal Incentives & Laws - www.eere.energy.gov/afdc/incentives_laws.html

Data Analysis & Trends- www.eere.energy.gov/afdc/data/index.html
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There are over 826,000 alternative fuel vehicles in the United Sates, not including flex-fuel E85 vehicles which

operate mainly on gasoline. The E85 vehiclesin this table are those believed to be regularly fueled with E85.

Tableb6.1
Estimates of Alternative Fuel Vehiclesin Use?, 19952009

Year LPG CNG LNG M85 M100 E85" E95 Electricity®  Hydrogen Total
1995 172,806 50,218 603 18,319 386 1,527 136 2,860 0 246,855
1996 175,585 60,144 663 20,265 172 4,536 361 3,280 0] 265,006
1997 175,679 68,571 813 21,040 172 9,130 347 4,453 0 280,205
1998 177,183 78,782 1,172 19,648 200 12,788 14 5,243 0 295,030
1999 178,610 91,267 1,681 18,964 198 24,604 14 6,964 0 322,302
2000 181,994 100,750 2,090 10,426 0 87,570 4 11,830 0 394,664
2001 185,053 111,851 2,576 7,827 0 100,303 0 17,847 0 425,457
2002 187,680 120,839 2,708 5,873 0 120,951 0 33,047 0 471,098
2003 190,369 114,406 2,640 0 0 179,090 0 47,485 9 533,999
2004 182,864 118,532 2,717 0 0 211,800 0 49,536 43 565,492
2005 173,795 117,699 2,748 0 0 246,363 0 51,398 119 592,122
2006 164,846 116,131 2,798 0 0 297,099 0 53,526 159 634,559
2007 158,254 114,391 2,781 0 0 364,384 0 55,730 223 695,763
2008 151,049 113,973 3,101 0 0 450,327 0 56,901 313 775,664
2009 147,030 114,270 3,176 0 0 504,297 0 57,185 357 826,315
Average annual percentage change
1995-2009 -1.1% 6.0% 12.6% -100.0%  -100.0% 51.3%  -100.0% 23.9% 9.0%
Sour ce:

U. S. Department of Energy, Energy Information Administration, Alternatives to Traditional Transportation Fuels,
2009, Washington, DC, May 2011, Table VI. 1995-2006, Annual Energy Review, Table 10.4. Estimated
Number of Alternative-Fueled Vehicles in Use and Replacement Fuel Consumption. (Additional resources:
www.eia.doe.gov/emeu/aer/renew.html and www.eere.energy.gov/afdc/data/vehicles.html)

# Vehicles in Use represent accumulated acquisitions, less retirements, as of the end of each calendar year.
They do not include concept and demonstration vehicles.

® Includes only those E85 vehicles believed to be used as alternative-fuels vehicles (AFVs), primarily fleet-
operated vehicles; excludes other vehicles with E85-fueling capability. In 1997, some vehicle manufacturers began
including E85-fueling capability in certain model lines of vehicles. For 2007, the Energy Information
Administration (EIA) estimates that the number of E85 vehicles that are capable of operating on E85, motor
gasoline, or both, is about 7.1 million. Many of these AFVs are sold and used as traditional gasoline-powered
vehicles.

¢ Excludes HEVs.
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Trollybus, heavy rail, and light rail use nearly all alternative fuels. However, the 33.5% of buses using alternative

fuels replace a lot of traditional fuel use. Rail transit vehicles have the highest average age.

Table6.2
Alter native Fud Transit Vehicles, 2009
Percent Number
Average Powered by Of
Mode Age Alternative Fuels Vehicles
Bus 7.5 33.5% 64,832
Commuter Rail 20.5 11.3% 6,941
Ferry Boat 17.8 47.6% 194
Heavy Rail 21.9 100.0% 11,461
Light Rail 15.8 98.3% 2,068
Paratransit 3.5 8.0% 68,957
Trolleybus 8.9 100.0% 531
Vanpool 4.0 2.8% 12,013

Source:

American Public Transportation Association, 2011 Public Transportation Fact Book, Washington, DC,
April 2011, Tables 9 and 10, and historical tables 51 and 52. (Additional resources:
www.apta.com)

Note: See Glossary for definition of modes, such as paratransit and vanpool.
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Table6.3
Alternative Fuel Vehicles Available by Manufacturer, Model Year 2011
Model Fuel Type Emission Class
Bentley: 1-800-777-6923; www.bentleymotor s.com
Continental Supersports E85 flex fuel Two-seater Tier2Bin5
Continental GTC E85 flex fuel Sedan Tier2Bin5
Continental Flying Spur E85 flex fuel Sedan Tier 2Bin 5
Chryder: 1-800-999-FLEET; www.fleet.chryser.com
Chrysler 200 E85 flex fuel Sedan N/A
Chrysler 300 E85 flex fuel Sedan N/A
Chrysler Town & Country E85 flex fuel Minivan Tier 2Bin 4
Dodge Avenger E85 flex fuel Sedan N/A
Dodge Charger E85 flex fuel Sedan N/A
Dodge Grand Caravan FWD E85 flex fuel Minivan Tier 2 Bin 4
Dodge Dakota 2WD, 4WD E85 flex fuel Pickup Tier 2 Bin 4
Dodge Durango E85 flex fuel SUV N/A
Dodge Journey E85 flex fuel SUv N/A
Dodge Ram 1500 2WD, 4WD E85 flex fuel Pickup Tier 2Bin 4
Jeep Grand Cherokee 2WD, 4WD E85 flex fuel SuUv Tier2Bin5
Ford: 1-800-34-FLEET; www.fleet.for d.com; www.for dvehicles.com
Ford E350 FFV 2WD E85 flex fuel Van Tier2Bin 8
Ford Escape 4WD E85 flex fuel SUV Tier2Bin 4
Ford F250 FFV 4WD E85 flex fuel Pickup Tier2Bin 8
Ford Fusion 2WD E85 flex fuel Sedan Tier2Bin 5
Crown Victoria Police E85 flex fuel Sedan Tier 2 Bin 4
Lincoln Town Car E85 flex fuel Sedan Tier 2Bin 4
Mercury Grand Marquis E85 flex fuel Sedan Tier 2Bin 4
Mercury Mariner FWD E85 flex fuel SUv Tier 2Bin 4
Mercury Milan AWD E85 flex fuel Sedan Tier2Bin5
Ford E-Series E150 Van E85 flex fuel Van Tier 2 Bin 8
Ford Expedition E85 flex fuel SUv Tier2Bin5
Ford F-150 E85 flex fuel Pickup Tier2Bin5
Lincoln Navigator 4WD E85 flex fuel SUV Tier 2Bin 5
General Motors Corporation: 1-888-GM-AFT-4U; www.gm.com/vehicles
Buick Lucerne CXL E85 flex fuel Sedan Tier 2Bin 4
Buick Regal CXL Turbo E85 flex fuel Sedan Tier 2Bin 4
Cadillac Escalade AWD, 4WD E85 flex fuel SUvV Tier2Bin 5
Chevrolet Avalanche 1500 4WD E85 flex fuel SUv Tier2Bin 5
Chevrolet Equinox AWD E85 flex fuel SUV N/A
Chevrolet Express E85 flex fuel Van Tier2Bin5
Chevrolet Express 2500 2WD E85 flex fuel Van Tier2Bin5
Chevrolet Express 3500 2WD E85 flex fuel Van Tier2Bin5
Chevrolet HHR E85 flex fuel SUV Tier 2Bin 4
Chevrolet Impala E85 flex fuel Sedan Tier 2Bin 4
Chevrolet Malibu LS E85 flex fuel Sedan Tier 2Bin 4
Chevrolet Silverado C15 2WD, 4WD E85 flex fuel Pickup Tier2Bin5
Chevrolet Suburban 1500 4WD E85 flex fuel SUv Tier2Bin 5
Chevrolet Tahoe 1500 2WD, 4WD E85 flex fuel SUv Tier2Bin 5
GMC Sierra C15 4WD E85 flex fuel Pickup Tier2Bin5
GMC Savana E85 flex fuel Van Tier2Bin5
GMC Savana 2500 2WD E85 flex fuel Van Tier2Bin5
GMC Terrain SLE-2 AWD E85 flex fuel SUV Tier 2Bin 4
GMC Yukon 1500 2WD, 4WD E85 flex fuel SuUv Tier2Bin5
Honda: 1-888-CC-HONDA; www.honda.com
Civic GX CNG Dedicated Sedan AT-PZEV, Tier 2 Bin 2
FCX Hydrogen fuel cell ~ Sedan ZEV, Tier2Bin1
M azda: 1-800-866-1998; www.mazdausa.com
Tribute 2WD FFV E85 flex fuel SUV Tier 2 Bin 4

Continued on next page.
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Table 6.3 (continued)
Alternative Fuel Vehicles Available by Manufacturer, Model Year 2011

M er cedes-Benz USA: 1-800-FOR-M ERCEDES; www.mbusa.com

C300 Sport E85 flex fuel Sedan LEV Il, LEV, Tier 2 Bin 5
Nissan: 1-800-NISSAN-1; www.nissanusa.com

Armada 4WD E85 flex fuel SuUv LEV II, LEV, Tier 2 Bin 5

Leaf Electric Sedan ZEV, Tier 2Bin 1

Titan E85 flex fuel Pickup LEV Il, LEV, Tier 2 Bin 5
Teda Motors. 1-650-681-5000; www.teslamotor s.com

Roadster 2.5 Electric Two-seater ZEV, Tier 2Bin 1
Toyota: 1-800-331-4331; www.toyota.com

Sequoia 4WD E85 flex fuel SUv Tier2Bin5

Tundra 4WD E85 flex fuel Pickup Tier 2Bin 5

Sour ce:

U.S. Department of Energy, National Alternative Fuels Data Center, Web site,
ww.afdc.energy.gov/afdc/vehicles/index.html, February 2011. (Additional resources:
ww.eere.energy.gov/afdc/vehicles/index.html)

Note: LEV=low emission vehicle. ILEV=inherently low emission vehicle. ULEV=ultra low emission vehicle.
ZEV=zero emission vehicle. TLEV=transitional low emission vehicle. SULEV=super ultra low emission vehicle.
See Chapter 12 for details on emissions.
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