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Transportation Energy Data Book
Quick Facts

Petroleum

In 2021 the U.S. produced more than 16 million barrels of petroleum per day (mmbd), or 18.6% of
the world’s 89 mmbd.

The U.S. consumed 19.8 mmbd, or 20% of the world’s 100 mmbd in 2021.

Net imports of petroleum to the U.S. in 2021 were -0.16 mmbd meaning the U.S. exported more
petroleum than it imported.

Petroleum use in U.S. transportation comprised 67% of total U.S. petroleum use in 2021.

In 2021, U.S. transportation petroleum use was 80% of total U.S. petroleum production.
Petroleum comprised 90% of U.S. transportation energy use in 2021.

Cars and light trucks accounted for 63% of U.S. transportation petroleum use in 2019.

Medium trucks (Class 3-6) accounted for 4% of U.S. transportation petroleum use in 2019.

Heavy trucks (Class 7-8) and buses accounted for 19% of U.S. transportation petroleum use in 2019.

Nonhighway modes accounted for the remainder of U.S. transportation petroleum use in 2019
(14%).

Energy

Energy use in U.S. transportation accounted for about 28% of total U.S. energy use in 2021.

Cars and light trucks accounted for 58% of U.S. transportation energy use in 2019.

Medium trucks accounted for 5% of U.S. transportation energy use in 2019.

Heavy trucks and buses accounted for 18% of U.S. transportation energy use in 2019.
Nonhighway modes accounted for the remainder of U.S. transportation energy use in 2019 (19%).

Light Vehicle Characteristics

In 2020 there were 105 million cars and 148 million light trucks in the U.S. (253 million total light
vehicles).
Light vehicles accounted for 89% of the 2.9 trillion vehicle miles driven in the U.S. in 2020.
The average age of a U.S. light vehicle was 12.1 years in 2020.
U.S. cars:
o 3,350,000 cars were sold in 2021 which was 23% of new light vehicle sales.
o In 2020 the average fuel economy for the U.S. car fleet (all cars on the road) was 28.6 mpg.
U.S. light trucks:
o 11,220,000 light trucks were sold in 2021 which was 77% of new light vehicle sales.
o In 2020 the average fuel economy for the U.S. light truck fleet (all light trucks on the road) was
20.8 mpg which was 7.8 mpg lower than the average for cars.
The average U.S. household vehicle travels 11,200 miles per year (2017 NHTS).

Heavy Truck Characteristics

13,479,000 heavy trucks were registered in the U.S. in 2020.

Heavy trucks and buses accounted for 11% of the 2.9 trillion vehicle miles driven in 2020.

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

The Transportation Energy Data Book: Edition 40 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
Office. Designed for use as a desk-top reference, the Data Book represents an assembly and
display of statistics and information that characterize transportation activity and presents data on
other factors that influence transportation energy use. The purpose of this document is to present
relevant statistical data in the form of tables and graphs. The latest edition of the Data Book is
available via the Internet (tedb.ornl.gov).

This edition of the Data Book has 13 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 — transit and other shared mobility; Chapter 8 — fleet vehicles; Chapter 9 —
household vehicles; Chapter 10 — nonhighway modes; Chapter 11 — transportation and the
economy; Chapter 12 — greenhouse gas emissions; and Chapter 13 — criteria pollutant emissions.
The sources used represent the latest available data. There are also two appendices which include
detailed source information for some tables and measures of conversion. A glossary of terms is
also 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.
This work continues today in the Vehicle Technologies Office.

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 40 updates much of the same type of data that is found in
previous editions.

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

The majority of the statistics contained in the data book are taken directly from published

sources, although these data may be reformatted for presentation by ORNL. Consequently, neither
ORNL nor DOE endorses the validity of these data.
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As new technologies appear, and new areas are explored, the amount of proved reserves of crude oil and natural

gas has grown. Although the reserves of natural gas in the United States were 132% higher in 2020 than in 1980,
the U.S. share of world natural gas reserves is lower.

Table 1.1

Proved Reserves of Crude Oil and Natural Gas, 1980-2020

Crude Oil Reserves U.S. Share of Natural Gas Reserves U.S. Share of
(billion barrels) Crude Oil (trillion cubic feet) Natural Gas
Year World United States Reserves World United States Reserves
1980 643.1 31.2 4.9% 2,585.5 201.0 7.8%
1985 699.2 30.0 4.3% 3,401.6 197.5 5.8%
1986 699.8 29.9 4.3% 3,483.7 193.4 5.6%
1987 699.0 28.3 4.1% 3,641.3 191.6 5.3%
1988 888.6 28.7 3.2% 3,789.3 187.2 4.9%
1989 907.1 28.2 3.1% 3,921.9 168.0 4.3%
1990 1,001.5 27.9 2.8% 3,981.0 167.1 4.2%
1991 1,000.0 27.6 2.8% 4,215.7 169.3 4.0%
1992 933.4 25.9 2.8% 2,626.8 167.1 6.4%
1993 940.3 25.0 2.7% 2,941.6 165.0 5.6%
1994 942.5 24.1 2.6% 3,016.8 162.4 5.4%
1995 944.1 23.6 2.5% 3,004.9 163.8 5.5%
1996 951.6 23.5 2.5% 2,957.1 165.1 5.6%
1997 1,019.8 23.3 2.3% 4,947.0 166.5 3.4%
1998 1,021.4 23.9 2.3% 5,088.7 167.2 3.3%
1999 1,034.1 22.4 2.2% 5,143.1 164.0 3.2%
2000 1,018.2 23.2 2.3% 5,151.1 167.4 3.2%
2001 1,029.6 23.5 2.3% 5,290.0 177.4 3.4%
2002 1,033.4 23.8 2.3% 5,458.6 183.5 3.4%
2003 1,214.7 24.0 2.0% 5,506.3 186.9 3.4%
2004 1,266.5 23.1 1.8% 6,079.9 189.0 3.1%
2005 1,278.8 22.6 1.8% 6,046.3 192.5 3.2%
2006 1,289.6 23.0 1.8% 6,126.0 204.4 3.3%
2007 1,320.3 22.3 1.7% 6,192.3 211.1 3.4%
2008 1,328.9 22.8 1.7% 6,215.8 237.7 3.8%
2009 1,336.8 20.6 1.5% 6,265.5 244.7 3.9%
2010 1,357.1 22.3 1.6% 6,641.4 272.5 4.1%
2011 1,475.4 25.2 1.7% 6,712.5 304.6 4.5%
2012 1,523.8 29.0 1.9% 6,814.0 334.1 4.9%
2013 1,644.9 33.4 2.0% 6,850.9 308.0 4.5%
2014 1,651.8 36.5 2.2% 6,979.4 338.3 4.8%
2015 1,659.3 39.9 2.4% 6,957.4 368.7 5.3%
2016 1,652.0 35.2 2.1% 6,885.5 307.7 4.5%
2017 1,647.1 35.2 2.1% 6,929.8 322.2 4.6%
2018 1,662.8 42.0 2.5% 7,131.3 438.5 6.1%
2019 1,659.2 47.1 2.8% 7,176.9 474.8 6.6%
2020 1,661.9 47.1 2.8% 7,257.2 465.4 6.4%
Average annual percentage change
1980-2020 2.4% 1.0% 2.6% 2.1%
2010-2020 2.0% 7.8% 0.9% 5.5%

Source:

U.S. Department of Energy, Energy Information Administration, International Energy Statistics, April 2021.
(Additional resources: www.eia.doe.gov)
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In 2021, the Organization of Petroleum Exporting Countries (OPEC) accounted for 36.8% of world oil production.

U.S. crude oil production reached an all-time high in 2019 and was still above 11 million barrels per day in 2020
and 2021.

Table 1.2 (Updated June 2022)
World Crude Qil Production, 1960-2021%
(million barrels per day)

United Total non-
Year States U.S. share Total OPEC® OPEC share OPEC World
1960 7.04 33.5% 8.70 41.4% 12.29 20.99
1965 7.80 25.7% 14.35 47.3% 15.98 30.33
1970 9.64 21.0% 23.30 50.8% 22.59 45.89
1975 8.37 17.6% 25.45 53.5% 22.12 47.57
1980 8.60 14.4% 24.95 41.9% 34.61 59.56
1985 8.97 16.6% 15.08 27.9% 38.89 53.97
1990 7.36 12.2% 22.24 36.8% 38.26 60.50
1991 7.42 12.3% 22.18 36.9% 37.95 60.13
1992 7.17 11.9% 23.46 39.0% 36.64 60.10
1993 6.85 11.4% 24.21 40.2% 35.97 60.18
1994 6.66 10.9% 24.61 40.2% 36.56 61.17
1995 6.56 10.5% 25.22 40.4% 37.21 62.43
1996 6.46 10.1% 25.68 40.2% 38.13 63.82
1997 6.45 9.8% 27.01 41.0% 38.79 65.80
1998 6.25 9.3% 27.98 41.7% 39.06 67.03
1999 5.88 8.9% 26.87 40.7% 39.10 65.97
2000 5.82 8.5% 28.57 41.7% 39.96 68.53
2001 5.80 8.5% 27.69 40.6% 40.44 68.13
2002 5.74 8.5% 26.08 38.8% 41.21 67.29
2003 5.65 8.1% 27.45 39.5% 42.01 69.46
2004 5.44 7.5% 29.84 41.1% 42.75 72.60
2005 5.18 7.0% 31.26 42.3% 42.61 73.87
2006 5.09 6.9% 30.95 42.0% 42.68 73.63
2007 5.07 6.9% 30.64 41.8% 42.68 73.32
2008 5.00 6.7% 32.05 43.1% 42.26 74.30
2009 5.36 7.3% 30.31 41.5% 42.80 73.12
2010 5.48 7.4% 30.63 41.2% 43.76 74.39
2011 5.67 7.5% 31.24 41.6% 43.83 75.08
2012 6.52 8.5% 3248 42.4% 44.19 76.68
2013 7.49 9.8% 31.46 41.0% 45.30 76.76
2014 8.79 11.2% 31.47 40.0% 47.14 78.61
2015 9.45 11.7% 32.75 40.4% 48.22 80.97
2016 8.85 10.9% 33.78 41.7% 47.26 81.04
2017 9.37 11.5% 33.64 41.4% 47.58 81.22
2018 10.96 13.2% 33.49 40.4% 49.46 82.96
2019 12.25 14.9% 31.33 38.1% 50.82 82.15
2020 11.31 14.9% 27.51 36.2% 48.48 76.00
2021 11.19 14.5% 28.34 36.8% 48.73 77.07
Average annual percentage change
1960-2021 0.8% 2.0% 2.3% 2.2%
1970-2021 0.3% 0.4% 1.5% 1.0%
2011-2021 7.0% -1.0% 1.1% 0.3%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, May 22. (Additional
resources: www.eia.doe.gov)

2 Includes lease condensate. Excludes natural gas plant liquids.
b See Glossary for membership.
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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 often smaller than world petroleum consumption

(Table 1.4). The United States was responsible for 18.6% of the world’s petroleum production in 2021 and 14.5%
of the world’s crude oil production (Table 1.2).

Table 1.3 (Updated June 2022)
World Petroleum Production, 1973-2021*
(million barrels per day)

Total Non-
United U.S. Total OPEC non- OPEC
Year States share OPECP share OPEC share World
1973 10.95 20.6% 29.39 55.3% 23.75 44.7% 53.15
1975 10.01 19.9% 25.82 51.3% 24.54 48.7% 50.36
1980 10.17 16.1% 25.60 40.6% 37.40 59.4% 63.00
1985 10.58 18.3% 15.88 27.4% 42.02 72.6% 57.90
1990 8.91 13.7% 23.41 35.9% 41.73 64.1% 65.14
1991 9.08 14.0% 23.35 36.0% 41.59 64.0% 64.94
1992 8.87 13.7% 24.69 38.0% 40.26 62.0% 64.95
1993 8.58 13.2% 25.51 39.1% 39.73 60.9% 65.24
1994 8.39 12.6% 26.20 39.4% 40.35 60.6% 66.55
1995 8.32 12.2% 26.86 39.5% 41.15 60.5% 68.01
1996 8.29 11.9% 27.32 39.3% 42.20 60.7% 69.52
1997 8.27 11.5% 28.73 40.1% 42.92 59.9% 71.65
1998 8.01 11.0% 29.76 40.7% 43.28 59.3% 73.04
1999 7.73 10.7% 28.69 39.8% 43.46 60.2% 72.15
2000 7.73 10.3% 30.45 40.7% 44 .45 59.3% 74.90
2001 7.67 10.3% 29.78 39.8% 45.05 60.2% 74.83
2002 7.62 10.3% 28.25 38.1% 45.85 61.9% 74.10
2003 7.37 9.6% 29.72 38.8% 46.80 61.2% 76.52
2004 7.25 9.0% 32.51 40.5% 47.69 59.5% 80.19
2005 6.90 8.4% 34.26 41.9% 47.51 58.1% 81.77
2006 6.82 8.4% 33.99 41.6% 47.69 58.4% 81.68
2007 6.86 8.4% 33.83 41.5% 47.74 58.5% 81.57
2008 6.78 8.2% 35.23 42.7% 47.29 57.3% 82.51
2009 7.27 8.9% 33.50 41.1% 47.97 58.9% 81.47
2010 7.56 9.2% 33.24 40.3% 49.20 59.7% 82.45
2011 7.88 9.4% 33.98 40.7% 49.46 59.3% 83.44
2012 8.93 10.4% 35.46 41.5% 50.09 58.5% 85.55
2013 10.10 11.8% 34.38 40.1% 51.43 59.9% 85.80
2014 11.80 13.4% 34.43 39.1% 53.73 60.9% 88.17
2015 12.79 14.1% 35.67 39.3% 55.15 60.7% 90.82
2016 12.36 13.6% 36.83 40.4% 54.39 59.6% 91.21
2017 13.15 14.3% 36.74 40.0% 55.09 60.0% 91.83
2018 15.33 16.3% 36.59 38.9% 57.60 61.1% 94.19
2019 17.07 18.2% 34.47 36.7% 59.42 63.3% 93.89
2020 16.48 18.7% 30.55 34.7% 57.40 65.3% 87.95
2021 16.58 18.6% 31.52 35.3% 57.84 64.7% 89.36
Average annual percentage change
1973-2021 0.9% 0.1% 1.9% 1.1%
2011-2021 7.7% -0.7% 1.6% 0.7%

Source:
U.S. Department of Energy, Energy Information Administration, International Energy Statistics website, June 2022.
(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.
b Organization of Petroleum Exporting Countries. See Glossary for membership.
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During the 1980s and 1990s, the United States accounted for about one-quarter of the world’s petroleum
consumption, but from 2000 to 2012 that share had been decreasing. In 2019 the United States accounted for only

20.5%. World petroleum consumption decreased in 2008 and 2009 but has continued to increase thereafter. Non-
OECD consumption has continued to increase.

Table 1.4 (Updated June 2022)
World Petroleum Consumption, 1960-2021
(million barrels per day)

Year United States U.S. share Total OECD? Total non-OECD World
1960 9.80 45.9% 15.78 5.56 21.34
1965 11.51 37.0% 22.81 8.33 31.14
1970 14.70 31.4% 34.69 12.12 46.81
1975 16.32 29.0% 39.23 16.97 56.20
1980 17.06 27.0% 42.02 21.11 63.14
1985 15.73 26.1% 37.79 22.37 60.16
1990 16.99 25.5% 41.88 24.78 66.66
1995 17.72 25.4% 45.69 24.11 69.79
1996 18.31 25.5% 46.84 25.03 71.87
1997 18.62 25.5% 47.58 25.51 73.09
1998 18.92 25.6% 47.75 26.16 73.91
1999 19.52 25.8% 48.66 26.86 75.52
2000 19.70 25.6% 48.81 28.23 77.04
2001 19.65 25.3% 48.85 28.91 77.76
2002 19.76 25.1% 48.91 29.73 78.64
2003 20.03 25.0% 49.62 30.66 80.28
2004 20.73 24.8% 50.48 32.96 83.45
2005 20.80 24.6% 50.83 33.83 84.66
2006 20.69 24.1% 50.65 35.12 85.77
2007 20.68 23.7% 50.48 36.71 87.19
2008 19.50 22.5% 48.67 37.92 86.59
2009 18.77 21.9% 46.65 39.09 85.73
2010 19.18 21.7% 47.35 41.11 88.46
2011 18.90 21.2% 46.80 42.23 89.04
2012 18.48 20.5% 46.36 43.97 90.33
2013 18.97 20.7% 46.40 45.44 91.84
2014 19.10 20.5% 46.11 47.26 93.37
2015 19.53 20.5% 46.86 48.29 95.16
2016 19.69 20.4% 47.30 49.28 96.58
2017 19.95 20.2% 47.88 50.81 98.69
2018 20.51 20.6% 48.17 51.53 99.70
2019 20.54 20.5% 48.22 52.20 100.42
2020 18.19 b 42.06 b b
2021 19.78 b 44.40 b b
Average annual percentage change

1960-2021 1.2% 1.7%°¢ 3.9%°¢ 2.67%°

1970-2021 0.6% 0.5%° 3.0%°¢ 1.6%

2011-2021 0.5% -06%° 2.7%°¢ 1.5%

Source:
U.S. Department of Energy, Energy Information Administration, International Energy Statistics, June 2022.
(Additional resources: www.eia.doe.gov)

2 Organization for Economic Cooperation and Development. See Glossary for membership.
b Data are not available.
¢ Average annual percentage change is through 2019.
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Source:
See Table 1.5.

Source:
See Table 1.5.

Reserves (Billion Barrels)

Figure 1.1. World Oil Reserves, Production, and Consumption, 1980

Figure 1.2. World Oil Reserves, Production, and Consumption, 2000
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Figure 1.3. World Oil Reserves, Production, and Consumption, 2020
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Source:
See Table 1.5.

Table Error! No text of specified style in document..5
World Oil Reserves, Production, and Consumption, 1980, 2000 and 2020

Petroleum
Crude oil production Petroleum
reserves (million consumption
(billion Reserve barrels per Production (million barrels Consumption
barrels) share day) share per day) share
1980
United States 31.2 5% 8.6 13% 17.1 27%
OPEC 423.0 66% 25.7 40% 24 4%
Rest of world 188.9 29% 29.7 47% 43.6 69%
2000
United States 23.2 2% 9.1 12% 19.7 26%
OPEC 803.2 79% 30.6 39% 4.8 6%
Rest of world 191.8 19% 38.0 49% 51.1 68%
2020
United States 47.1 3% 18.6 20% 20.7 21%
OPEC 1,181.5 71% 30.7 33% 9.0 9%
Rest of world 433.3 26% 44.9 47% 69.0 70%

Note: Consumption for OPEC and Rest of World in 2020 are actually 2019 consumption, which are the latest
available. Total consumption is higher than total production due to refinery gains including alcohol and liquid
products produced from coal and other sources. See Glossary for OPEC countries.

Sources:

Energy Information Administration, International FEnergy Statistics, August 2020. (Additional resources:
www.eia.doe.gov)
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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 over 50% of U.S. petroleum consumption for the first time in 1998,

while total imports reached 50% for the first time in 1993. OPEC share of net imports has been below 50% since
1993. Due to declining total imports and rising petroleum exports, net petroleum imports were negative in 2020
for the first time in the series.

Table 1.6 (Updated June 2022)
U.S. Petroleum Imports, 1960-2021
(million barrels per day)

Net OPEC? Net OPEC? Net imports as a share
Year imports share Net imports of U.S. consumption Total imports
1960 1.23 68.0% 1.61 16.5% 1.81
1965 1.44 58.3% 2.28 19.8% 247
1970 1.29 37.8% 3.16 21.5% 3.42
1975 3.60 59.5% 5.85 35.8% 6.06
1980 4.30 62.2% 6.36 37.3% 6.91
1985 1.83 36.1% 4.29 27.3% 5.07
1990 4.30 53.6% 7.16 42.2% 8.02
1995 4.00 45.3% 7.89 44.5% 8.83
1996 4.21 44.4% 8.50 46.4% 9.48
1997 4.57 45.0% 9.16 49.2% 10.16
1998 4.91 45.8% 9.76 51.6% 10.71
1999 4.95 45.6% 9.91 50.8% 10.85
2000 5.20 45.4% 10.42 52.9% 11.46
2001 5.53 46.6% 10.90 55.5% 11.87
2002 4.61 39.9% 10.55 53.4% 11.53
2003 5.16 42.1% 11.24 56.1% 12.26
2004 5.70 43.4% 12.10 58.4% 13.15
2005 5.59 40.7% 12.55 60.3% 13.71
2006 5.52 40.2% 12.39 59.9% 13.71
2007 5.98 44.4% 12.04 58.2% 13.47
2008 5.95 46.1% 11.11 57.0% 12.92
2009 4.78 40.9% 9.67 51.5% 11.69
2010 4.91 41.6% 9.44 49.2% 11.79
2011 4.56 39.8% 8.45 44.8% 11.44
2012 4.27 40.3% 7.39 40.0% 10.60
2013 3.72 37.7% 6.24 32.9% 9.86
2014 3.24 35.0% 5.07 26.5% 9.24
2015 2.89 30.6% 4.71 24.1% 9.45
2016 3.45 34.3% 4.79 24.4% 10.06
2017 3.37 33.2% 3.77 18.9% 10.14
2018 2.89 29.0% 2.34 11.4% 9.94
2019 1.64 17.9% 0.67 3.3% 9.14
2020 0.89 11.3% -0.63 -3.5% 7.86
2021 0.96 11.3% -0.16 -0.8% 8.47
Average annual percentage change

1960-2021 -0.4% b 2.6%

1970-2021 -0.6% b 1.8%

2011-2021 -14.5% b -3.0%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Table 3.3a. (Additional resources: www.eia.gov)

2 Organization of Petroleum Exporting Countries. See Glossary for membership.
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More than 60% of the oil imported to the United States in 2021 was from North America. Canada and Mexico

provided most of the oil, plus a small amount from the U.S. Virgin Islands (not listed separately).

Table 1.7 (Updated June 2022)
Imported Crude Qil by Country of Origin, 1960-2021
(million barrels per day)

Other
Other non-

Saudi OPEC* OPEC Total

Year Arabia Venezuela Nigeria countries Canada Mexico Russia countries imports
1960 0.08 0.91 0.00 0.24 0.12 0.02 b 0.45 1.81
1965 0.16 0.99 0.00 0.29 0.32 0.05 b 0.66 247
1970 0.03 0.99 0.00 0.27 0.77 0.04 0.00 1.31 3.42
1973 0.49 1.13 0.46 0.91 1.32 0.02 0.03 1.90 6.26
1975 0.71 0.70 0.76 1.42 0.85 0.07 0.01 1.52 6.06
1980 1.26 0.48 0.86 1.70 0.45 0.53 0.00 1.62 6.91
1985 0.17 0.60 0.29 0.76 0.77 0.82 0.01 1.64 5.07
1990 1.34 1.02 0.80 1.13 0.93 0.76 0.04 1.99 8.02
1995 1.34 1.48 0.63 0.55 1.33 1.07 0.02 241 8.83
1996 1.36 1.68 0.62 0.56 1.42 1.24 0.03 2.57 9.48
1997 1.41 1.77 0.70 0.69 1.56 1.39 0.01 2.63 10.16
1998 1.49 1.72 0.70 1.00 1.60 1.35 0.02 2.83 10.71
1999 1.48 1.49 0.66 1.33 1.54 1.32 0.09 2.95 10.85
2000 1.57 1.55 0.90 1.19 1.81 1.37 0.07 3.00 11.46
2001 1.66 1.55 0.89 1.43 1.83 1.44 0.09 2.98 11.87
2002 1.55 1.40 0.62 1.03 1.97 1.55 0.21 3.20 11.53
2003 1.77 1.38 0.87 1.14 2.07 1.62 0.25 3.15 12.26
2004 1.56 1.55 1.14 1.45 2.14 1.66 0.30 3.34 13.15
2005 1.54 1.53 1.17 1.36 2.18 1.66 0.41 3.87 13.71
2006 1.46 1.42 1.11 1.52 2.35 1.71 0.37 3.76 13.71
2007 1.48 1.36 1.13 2.00 2.45 1.53 0.41 3.09 13.47
2008 1.53 1.19 0.99 2.25 2.49 1.30 0.47 2.70 12.92
2009 1.00 1.06 0.81 1.90 2.48 1.21 0.56 2.66 11.69
2010 1.10 0.99 1.02 1.80 2.54 1.28 0.61 2.46 11.79
2011 1.19 0.95 0.82 1.59 2.73 1.21 0.62 2.32 11.44
2012 1.37 0.96 0.44 1.51 2.95 1.03 0.48 1.87 10.60
2013 1.33 0.81 0.28 1.30 3.14 0.92 0.46 1.62 9.86
2014 1.17 0.79 0.09 1.19 3.39 0.84 0.33 1.44 9.24
2015 1.06 0.83 0.08 0.93 3.76 0.76 0.37 1.66 9.45
2016 1.11 0.80 0.24 1.31 3.78 0.67 0.44 1.72 10.06
2017 0.96 0.67 0.33 1.40 4.05 0.68 0.39 1.65 10.14
2018 0.90 0.59 0.19 1.21 4.29 0.72 0.38 1.67 9.94
2019 0.53 0.09 0.19 0.82 4.43 0.65 0.52 1.90 9.14
2020 0.52 b 0.08 0.29 4.12 0.75 0.54 1.56 7.86
2021 0.43 b 0.13 0.40 4.34 0.71 0.67 1.79 8.47

Average annual percentage change

1960-2021 2.7% b b 0.9% 6.1% 6.4% b 2.3% 2.6%

1970-2021 5.4% b b 0.7% 3.5% 5.7% 11.2% 0.6% 1.8%

2011-2021 -9.7% b -17.1% -12.9% 4.8% -5.1% 0.7% -2.6% -3.0%

Sources:

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Tables 3.3c and 3.3d. (Additional resources: www.eia.gov)

2 Organization of Petroleum Exporting Countries. See Glossary for membership.
b Data are not available.
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The Strategic Petroleum Reserve (SPR) began in October 1977 as a result of the 1975 Energy Policy and
Conservation Act. Its purpose is to provide protection against oil supply disruptions. The U.S. consumed 18.1

million barrels per day in 2020. At that rate of consumption, the SPR supply would last 35 days if used exclusively
and continuously.

Table 1.8 (Updated June 2022)
Crude Oil Supplies, 1973-2021

Strategic Other

Petroleum crude oil Total U.S. petroleum Number of days

Reserve stocks? crude oil stocks consumption the SPR would

Year (million barrels) (million barrels per day) supply the U.S.
1973 c 242.5 242.5 17.3 c
1980 107.8 358.2 466.0 17.1 6.3
1985 493.3 320.9 814.2 15.7 314
1990 585.7 322.7 908.4 17.0 34.5
1995 591.6 303.3 895.0 17.7 334
1996 565.8 283.9 849.7 18.3 309
1997 563.4 304.7 868.1 18.6 30.3
1998 571.4 323.5 894.9 18.9 30.2
1999 567.2 284.5 851.7 19.5 29.1
2000 540.7 285.5 826.2 19.7 274
2001 550.2 312.0 862.2 19.6 28.0
2002 599.1 277.6 876.7 19.8 30.3
2003 638.4 268.9 907.3 20.0 319
2004 675.6 285.7 961.3 20.7 32.6
2005 684.5 307.7 992.2 20.8 329
2006 688.6 295.8 984.4 20.7 333
2007 696.9 268.4 964.3 20.7 33.7
2008 701.8 308.2 1,010.1 19.5 36.0
2009 726.6 307.1 1,033.8 18.8 387
2010 726.5 312.1 1,038.6 19.2 37.9
2011 696.0 308.2 1,004.2 18.9 36.8
2012 695.3 337.8 1,033.1 18.5 37.6
2013 696.0 3272 1,023.2 19.0 36.7
2014 691.0 360.9 1,051.8 19.1 36.2
2015 695.1 449.2 1,144.3 19.5 35.6
2016 695.1 484.6 1,179.7 19.7 353
2017 662.8 421.6 1,084.5 20.0 332
2018 649.1 442.5 1,091.6 20.5 31.6
2019 635.0 432.9 1,067.9 20.5 309
2020 638.1 485.3 1,123.3 18.1 35.2
2021 593.7 421.4 1,015.1 19.8 30.0

Average annual percentage change
1973-2021 c 1.2% 3.0% 0.3% e

2011-2021 -1.6% 3.2% 0.1% 0.5% -2.0%

Sources:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Tables 3.1 and 3.4. (Additional resources: www.eia.gov)

2 Other crude oil stocks include stocks held by petroleum companies, as well as stocks of Alaskan crude oil
in transit.

b Strategic Petroleum Reserves divided by U.S. consumption per day. This would only hold true if the SPR
were the only oil used for that many days.

¢ Not applicable.
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Other parts of the world refine crude oil to produce more diesel fuel and less gasoline than the OECD Americas.
The OECD Europe countries produce the lowest share of gasoline and highest share of diesel in 2020.

Figure 1.4. Refinery Gross Output by World Region, 2010 and 2020
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Source:
International Energy Agency, Monthly Oil Statistics, August 2021 and Monthly Oil Survey, December 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

MTRBE has declined over the last 15 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.

Table 1.9 (Updated June 2022)
U.S. Refinery Input of Crude Oil and Petroleum Products, 1987-2021
(thousand barrels)

Oxygenates Other

Natural gas Fuel Other hydrocarbons Total input to
Year Crude oil liquids ethanol MTBE? oxygenates® and liquids refineries
1987 4,691,783 280,889 N N d 132,720 5,105,392
1990 4,894,379 170,589 E E d 260,108 5,325,076
1991 4,855,016 172,306 ¢ ¢ d 280,265 5,307,587
1992 4,908,603 171,701 ¢ ¢ d 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 15268 90,288 4,005 201,135 5,964,012
2001 5,521,637 156,479 16929 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
2010 5,374,094 161,479 285,883 901 0 523,015 6,345,372
2011 5,404,347 178,884 297,266 1,154 0 541,059 6,422,710
2012 5,489,516 186,270 304,155 806 0 425,946 6,406,693
2013 5,589,006 181,112 310,568 915 0 495,476 6,577,077
2014 5,784,637 186,601 317,171 719 1 490,213 6,779,342
2015 5,908,550 188,722 325,858 830 0 446,744 6,870,704
2016 5,924,395 196,281 334,767 1,062 0 483,229 6,939,734
2017 6,055,241 206,629 335,023 d d 406,266 7,003,159
2018 6,193,832 209,708 336,205 d d 397,744 7,137,489
2019 6,045,396 208,501 337,168 d d 479,185 7,070,250
2020 5,201,596 185,968 293,706 d d 381,848 6,063,118
2021 5,529,012 198,527 321,568 d d 407,017 6,456,124

Average annual percentage change
1987-2021 0.5% -1.0% d d d 3.4% 0.7%
2011-2021 0.2% 1.0% 0.8% d d -2.8% 0.1%
Source:

U.S. Department of Energy, Energy Information Administration, Petroleum Supply Annual 2020, Vol. 1, August 2021,
Table 16, and Petroleum & Other Liquids Data Navigator. (Additional resources: www.eia.doe.gov)

2 Methyl tertiary butyl ether (MTBE).

® Includes methanol and other oxygenates.

¢ Reported in “Other hydrocarbons and liquids” 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%.
For the last 20 years, the processing volume gain has been about 5-7%.

Table 1.10 (Updated June 2022)
U.S. Refinery Yield of Petroleum Products from a Barrel of Crude Qil, 1978-2021

(percentage)
Motor Distillate Liquefied
Year gasoline fuel oil Jet fuel petroleum gas Other® Total®
1978 44.1 214 6.6 2.3 29.6 104.0
1980 44.5 19.7 7.4 2.4 30.0 104.0
1985 45.6 21.6 9.6 3.1 24.6 104.5
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 21.9 9.2 4.1 233 104.6
1994 45.5 22.3 9.8 4.2 232 105.0
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 4.5 224 105.9
2000 46.2 23.1 10.3 4.5 22.0 106.1
2001 46.2 23.8 9.8 4.3 21.6 105.7
2002 473 232 9.8 4.3 21.5 106.1
2003 46.9 23.7 9.5 4.2 22.1 106.4
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 45.8 254 9.3 3.9 21.7 106.1
2007 455 26.1 9.1 4.1 21.5 106.3
2008 442 27.8 9.7 4.1 20.7 106.5
2009 46.6 26.6 9.2 4.1 20.1 106.6
2010 46.3 272 9.2 4.3 20.1 107.1
2011 45.6 28.6 9.3 4.0 19.5 107.0
2012 45.7 28.7 9.4 4.0 19.0 106.8
2013 45.7 29.1 9.4 3.9 18.9 107.0
2014 45.7 29.5 9.4 4.0 17.9 106.5
2015 46.0 29.5 9.6 3.7 17.6 106.4
2016 47.0 28.4 9.8 3.8 17.6 106.6
2017 46.5 29.0 9.9 3.7 17.4 106.5
2018 46.1 29.2 10.3 3.6 17.2 106.4
2019 46.2 29.7 10.5 35 16.4 106.3
2020 46.9 32.0 6.9 3.7 16.8 106.3
2021 47.7 29.7 8.4 4.0 16.3 106.1

Source:
U.S. Department of Energy, Energy Information Administration, Petroleum Supply Navigator, May 2022. (Additional
resources: www.eia.doe.gov)

2 Includes aviation gasoline (0.1%), kerosene (0.1%), residual fuel oil (1.4%), naphtha and other oils for
petrochemical feedstock use (1.1%), other oils for petrochemical feedstock use (0.6%), special naphthas (0.2%),
lubricants (1.1%), petroleum coke (4.9%) asphalt and road oil (2.2%), still gas (4.1%), and miscellaneous products
(0.5%).

® Products sum to greater than 100% due to processing gain. The processing gain for years 1978 to 1980 is
assumed to be 4%.
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Domestic petroleum production increased in 2009 for the first time in 20 years and reached an all-time high of 17

mmbd in 2019. Most of the petroleum imported by the United States is in the form of crude oil. Exports were at an
all-time high in 2019 as well, partly due to a lift of crude oil export restrictions in December 2015.

Table 1.11 (Updated June 2022)

United States Petroleum Production, Imports, and Exports, 1950-2021

(million barrels per day)

Domestic production Total imports Exports
Natural
gas
Crude plant Crude Petroleum Crude Petroleum

oil liquids Total® oil products Total oil products Total
1950 541 0.50 591 0.49 0.36 0.85 0.10 0.21 0.31
1955 6.81 0.77 7.58 0.78 0.47 1.25 0.03 0.34 0.37
1960 7.04 0.93 7.96 1.02 0.80 1.82 0.01 0.19 0.20
1965 7.80 1.21 9.01 1.24 1.23 247 0.00 0.18 0.19
1970 9.64 1.66 11.30 1.32 2.10 3.42 0.01 0.25 0.26
1975 8.38 1.63 10.01 4.11 1.95 6.06 0.01 0.20 0.21
1980 8.60 1.57 10.17 5.26 1.65 6.91 0.29 0.26 0.54
1985 8.97 1.61 10.58 3.20 1.87 5.07 0.20 0.58 0.78
1990 7.36 1.56 8.91 5.89 2.12 8.02 0.11 0.75 0.86
1995 6.56 1.76 8.32 7.23 1.61 8.83 0.09 0.85 0.95
2000 5.82 1.91 7.73 9.07 2.39 11.46 0.05 0.99 1.04
2001 5.80 1.87 7.67 9.33 2.54 11.87 0.02 0.95 0.97
2002 5.74 1.88 7.62 9.14 2.39 11.53 0.01 0.97 0.98
2003 5.65 1.72 7.37 9.66 2.60 12.26 0.01 1.01 1.03
2004 5.44 1.81 7.25 10.09 3.06 13.15 0.03 1.02 1.05
2005 5.18 1.72 6.90 10.13 3.59 13.71 0.03 1.13 1.16
2006 5.09 1.74 6.82 10.12 3.59 13.71 0.02 1.29 1.32
2007 5.07 1.78 6.86 10.03 3.44 13.47 0.03 1.41 1.43
2008 5.00 1.78 6.78 9.78 3.13 12.92 0.03 1.77 1.80
2009 5.36 1.91 7.27 9.01 2.68 11.69 0.04 1.98 2.02
2010 5.48 2.07 7.56 9.21 2.58 11.79 0.04 2.31 2.35
2011 5.67 2.22 7.88 8.94 2.50 11.44 0.05 2.94 2.99
2012 6.52 2.41 8.93 8.53 2.07 10.60 0.07 3.14 3.20
2013 7.49 2.61 10.10 7.73 2.13 9.86 0.13 3.49 3.62
2014 8.79 3.01 11.80 7.34 1.90 9.24 0.35 3.82 4.18
2015 9.45 3.34 12.79 7.36 2.09 9.45 0.47 4.27 4.74
2016 8.85 3.51 12.36 7.85 2.20 10.06 0.59 4.67 5.26
2017 9.37 3.78 13.15 7.97 2.18 10.14 1.16 5.22 6.38
2018 10.96 4.37 15.33 7.77 2.17 9.94 2.05 5.55 7.60
2019 12.25 4.82 17.07 6.80 2.34 9.14 2.98 5.49 8.47
2020 11.28 5.17 16.46 5.88 1.99 7.86 3.21 5.29 8.50
2021 11.19 5.40 16.58 6.11 2.36 8.47 2.98 5.65 8.63

Average annual percentage change

1950-2021 1.0% 3.4% 1.5% 3.6% 2.7% 3.3% 5.0% 4.8% 4.8%

1970-2021 0.3% 2.3% 0.8% 3.0% 0.2% 1.8% 11.1% 6.3% 7.1%

2011-2021 7.0% 9.3% 7.7% -3.7% -0.6% -3.0% 51.4% 6.8% 11.2%

Source:

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Tables 3.1, 3.3b, and 3.3e. (Additional resources: www.eia.gov)

2 Total domestic production includes crude oil, natural gas plant liquids and small amounts of other liquids.
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Domestic petroleum production continued to be over 16 million barrels per day in 2021. Net imports of petroleum
in 2020 were negative for the first time in the series history and were negative again in 2021. Transportation

petroleum use as a share of domestic production went below 100% in 2018 for the first time since the 1980's and
in 2021 was 80.2%.

Table 1.12 (Updated June 2022)
Petroleum Production and Transportation Petroleum Consumption in Context, 1950-2021

U.S.
petroleum  Transportation
Domestic Net Transportation U.S. World Net imports consumption petroleum use
petroleum  petroleum petroleum petroleum  petroleum as a share of as a share of as a share of
production®  imports consumption consumption consumption U.s. world domestic
(million barrels per day) consumption consumption  production
1950 591 0.55 3.36 6.46 b 8.4% b 56.8%
1955 7.58 0.88 4.46 8.46 b 10.4% b 58.8%
1960 7.99 1.62 5.15 9.82 21.34 16.5% 45.9% 64.5%
1965 9.01 2.28 6.04 11.51 31.14 19.8% 37.0% 67.0%
1970 11.30 3.16 7.78 14.70 46.81 21.5% 31.4% 68.9%
1975 10.01 5.85 8.92 16.32 31.70 35.8% 51.5% 89.4%
1980 10.17 6.36 9.55 17.06 63.14 37.3% 27.0% 93.9%
1985 10.58 4.29 9.84 15.73 60.16 27.3% 26.1% 93.0%
1990 8.91 7.16 10.89 16.99 66.66 42.2% 25.5% 122.1%
1995 8.32 7.89 11.67 17.72 69.79 44.5% 25.4% 140.2%
2000 7.73 10.42 13.01 19.70 77.04 52.9% 25.6% 168.3%
2001 7.67 10.90 12.94 19.65 71.76 55.5% 25.3% 168.7%
2002 7.62 10.55 13.21 19.76 78.64 53.4% 25.1% 173.2%
2003 7.37 11.24 13.29 20.03 80.28 56.1% 25.0% 180.3%
2004 7.25 12.10 13.72 20.73 83.45 58.4% 24.8% 189.2%
2005 6.90 12.55 13.96 20.80 84.66 60.3% 24.6% 202.3%
2006 6.82 12.39 14.18 20.69 85.77 59.9% 24.1% 207.7%
2007 6.86 12.04 14.29 20.68 87.19 58.2% 23.7% 208.4%
2008 6.78 11.11 13.62 19.50 86.59 57.0% 22.5% 200.8%
2009 7.27 9.67 13.30 18.77 85.73 51.5% 21.9% 183.0%
2010 7.56 9.44 13.50 19.18 88.46 49.2% 21.7% 178.6%
2011 7.88 8.45 13.29 18.90 89.04 44.7% 21.2% 168.6%
2012 8.93 7.39 13.01 18.48 90.33 40.0% 20.5% 145.7%
2013 10.10 6.24 13.25 18.97 91.84 32.9% 20.7% 131.2%
2014 11.80 5.07 13.45 19.10 93.37 26.5% 20.5% 114.0%
2015 12.78 4.71 13.65 19.53 95.16 24.1% 20.5% 106.8%
2016 12.35 4.79 13.89 19.69 96.58 24.3% 20.4% 112.4%
2017 13.14 3.77 14.02 19.95 98.69 18.9% 20.2% 106.7%
2018 15.31 2.34 14.15 20.51 99.70 11.4% 20.6% 92.4%
2019 17.11 0.67 14.14 20.54 100.42 3.3% 20.5% 82.6%
2020 16.46 -0.63 11.95 18.19 b -3.5% b 72.6%
2021 16.58 -0.16 13.30 19.78 b -0.8% b 80.2%
Average annual percentage change
1950-2021 1.5% b 2.0% 1.6% b
1970-2021 0.8% b 1.1% 0.6% b
2011-2021 7.7% b 0.0% 0.5% b
Sources:

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Tables 2.5, 3.1, and 11.2. (Pre-1973 data from the Annual Energy Review). (Additional resources:
www.eia.doe.gov)

2 Total domestic production includes crude oil, natural gas plant liquids and small amounts of other liquids.
® Data are not available.
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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 1970 the gap between what the U.S. produced and what was consumed was about 3 million barrels per
day and in 2007, the gap was 12.8 million barrels per day. By 2050, there is no gap expected if petroleum and other
inputs are included or 1.6 million barrels per day if only conventional petroleum is used.

Figure 1.5. United States Petroleum Production and Consumption — All Sectors, 1970-2050
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Notes: “Total U.S. Petroleum Production” includes crude oil, natural gas plant liquids, and refinery gains. It does not
include dry natural gas.

“Total U.S. Petroleum Production” is for all uses.

“Total U.S. Petroleum Production with Other Inputs” also includes non-petroleum sources such as ethanol,
biomass, liquids from coal, other blending components, other hydrocarbons, and ethers which were domestically
produced.

The change from historical values to projected values is between 2020 and 2021, except transportation which is
between 2019 and 2020.

The sharp increase in the value for heavy trucks between 2006 and 2007 is the result of the Federal Highway
Administration’s methodology change.

Sources:

Historical transportation petroleum use — See Tables 1.14 and 1.15. Historical petroleum use for other sectors — See
Table 1.13. Historical U.S. petroleum production — Energy Information Administration, Monthly Energy Review
September 2021, Table 3.1. Historical other inputs - Energy Information Administration, Monthly Energy Review
September 2021, Tables 10.3 and 10.4. Forecasted petroleum use and petroleum production — Energy Information
Administration, 2021 Annual Energy Outlook, January 2021, reference case tables 7, 11, and 35.
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In 1989, for the first time, petroleum consumption for transportation surpassed total U.S. petroleum production,
which was declining. These contrasting trends in production and consumption created a gap that was met with
foreign imports of petroleum. In 2009, however, the U.S. production of petroleum (for all uses including, but not
limited to, transportation) began to increase substantially because of new hydraulic fracturing and oil extraction
technology. In 20135, total production exceeded all transportation sector petroleum consumption for the first time.

Transportation accounted for about two-thirds of all U.S. petroleum consumption in 2020.

The Energy Information Administration expects petroleum production to be greater than transportation
consumption through 2050. Including non-petroleum sources such as ethanol, the production will exceed
transportation demand by approximately 7.7 million barrels per day in 2050.

Figure 1.6. United States Petroleum Production and Transportation Consumption, 1970-2050
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Notes: “Total U.S. Petroleum Production” includes crude oil, natural gas plant liquids, and refinery gains. It does not
include dry natural gas.

“Total U.S. Petroleum Production” is for all uses, including but not limited to transportation.

“Total U.S. Petroleum Production with Other Inputs” also includes non-petroleum sources such as ethanol,
biomass, liquids from coal, other blending components, other hydrocarbons, and ethers which were domestically
produced.

The change from historical values to projected values is between 2019 and 2020.

The sharp increase in the value for heavy trucks between 2006 and 2007 is the result of the Federal Highway
Administration’s methodology change.

Sources:

Historical transportation petroleum use — See Tables 1.14 and 1.15. Historical U.S. petroleum production — Energy
Information Administration, Monthly Energy Review September 2021, Table 3.1. Historical other inputs -
Energy Information Administration, Monthly Energy Review September 2021, Tables 10.3 and 10.4.
Forecasted petroleum use and petroleum production — Energy Information Administration, 2021 Annual
Energy Outlook, January 2021, reference case tables 7, 11, and 35.

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022




Total petroleum consumption in 2021 rose to 19.78 million barrels per day — an 8.8% increase from 2020. About

67% was consumed by the transportation sector and another 27% by the industrial sector.

Table 1.13 (Updated June 2022)
Consumption of Petroleum by End-Use Sector, 1950-2021
(million barrels per day)

Electric
Year Transportation Percentage Residential Commercial Industrial utilities Total
1950 3.36 52.0% 0.66 0.41 1.82 0.21 6.46
1955 4.46 52.7% 0.89 0.52 2.39 0.21 8.46
1960 5.14 52.4% 1.12 0.59 2.71 0.24 9.80
1965 6.04 52.4% 1.24 0.67 3.25 0.32 11.51
1970 7.78 52.9% 1.42 0.76 3.81 0.93 14.70
1975 8.95 54.8% 1.29 0.65 4.04 1.39 16.32
1980 9.55 56.0% 0.89 0.63 4.84 1.15 17.06
1985 9.84 62.6% 0.81 0.53 4.07 0.48 15.73
1986 10.19 62.6% 0.80 0.57 4.09 0.64 16.28
1987 10.50 63.0% 0.85 0.55 4.21 0.55 16.67
1988 10.85 62.8% 0.87 0.54 4.35 0.68 17.28
1989 10.94 63.1% 0.88 0.51 4.25 0.75 17.33
1990 10.89 64.1% 0.74 0.49 4.30 0.57 16.99
1991 10.76 64.4% 0.74 0.46 422 0.53 16.71
1992 10.88 63.9% 0.75 0.44 4.52 0.43 17.03
1993 11.12 64.5% 0.77 0.41 4.44 0.49 17.24
1994 11.42 64.4% 0.76 0.41 4.67 0.47 17.72
1995 11.67 65.8% 0.74 0.38 4.59 0.33 17.72
1996 11.92 65.1% 0.81 0.40 4.82 0.36 18.31
1997 12.10 65.0% 0.78 0.38 4.95 0.41 18.62
1998 12.42 65.7% 0.72 0.36 4.84 0.58 18.92
1999 12.76 65.4% 0.82 0.37 5.03 0.53 19.52
2000 13.01 66.0% 0.87 0.41 4.90 0.51 19.70
2001 12.94 65.8% 0.85 0.41 4.89 0.56 19.65
2002 13.21 66.8% 0.82 0.38 4.93 0.43 19.76
2003 13.29 66.3% 0.86 0.43 4.92 0.53 20.03
2004 13.72 66.2% 0.84 0.42 5.22 0.53 20.73
2005 13.96 67.1% 0.81 0.39 5.10 0.55 20.80
2006 14.18 68.5% 0.69 0.34 5.19 0.29 20.69
2007 14.29 69.1% 0.71 0.34 5.06 0.29 20.68
2008 13.62 69.9% 0.76 0.35 4.56 0.21 19.50
2009 13.30 70.8% 0.68 0.35 4.27 0.17 18.77
2010 13.50 70.4% 0.66 0.34 4.51 0.17 19.18
2011 13.29 70.3% 0.61 0.34 4.52 0.14 18.90
2012 13.01 70.4% 0.51 0.30 4.56 0.10 18.48
2013 13.25 69.9% 0.57 0.30 4.72 0.12 18.97
2014 13.45 70.4% 0.61 0.32 4.58 0.14 19.10
2015 13.65 69.9% 0.58 0.48 4.69 0.13 19.53
2016 13.89 70.5% 0.52 0.47 4.71 0.11 19.69
2017 14.02 70.3% 0.52 0.46 4.85 0.10 19.95
2018 14.15 69.0% 0.61 0.48 5.15 0.12 20.51
2019 14.14 68.8% 0.63 0.49 5.19 0.09 20.54
2020 11.95 65.7% 0.55 0.48 5.12 0.09 18.19
2021 13.30 67.2% 0.56 0.50 533 0.09 19.78
Average annual percentage change
1950-2021 2.0% -0.2% 0.3% 1.5% -1.1% 1.6%
1970-2021 1.1% -1.8% -0.8% 0.7% -4.4% 0.6%
2011-2021 0.0% -0.8% 4.1% 1.6% -3.9% 0.5%
Source:

U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Tables 3.7a-3.7c. (Additional resources: www.eia.doe.gov)
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Transportation accounted for 80% or more of petroleum consumption in twenty-three states in 2019. Florida had

the highest transportation petroleum share at 91% while Louisiana had the lowest share at 22%.

Table 1.14
Transportation Petroleum Consumption by State, 1960-2019
Share of
(million barrels) transportation use to
all petroleum use,
State 1960 1970 1980 1990 2000 2010 2019 2019
Alabama 31 46 61 70 83 87 90 86%
Alaska 5 11 16 30 38 37 29 75%
Arizona 19 31 45 56 82 85 103 87%
Arkansas 18 29 36 41 53 52 53 82%
California 220 333 424 511 552 562 565 85%
Colorado 19 36 45 49 66 77 85 81%
Connecticut 22 34 35 38 42 44 43 71%
Delaware 8 9 10 12 13 12 16 70%
District of Columbia 5 6 5 5 5 3 3 83%
Florida 65 112 174 209 259 281 325 91%
Georgia 38 73 100 124 158 176 176 89%
Hawaii 11 22 26 28 23 25 32 67%
Idaho 8 12 15 16 22 24 30 83%
Illinois 91 141 149 141 176 177 182 74%
Indiana 48 69 80 104 120 113 106 77%
Towa 27 36 42 41 49 55 55 60%
Kansas 24 33 42 44 45 48 49 72%
Kentucky 25 42 56 65 79 86 90 75%
Louisiana 40 58 100 112 142 121 85 22%
Maine 12 16 16 21 22 23 20 61%
Maryland 31 50 58 61 74 82 83 87%
Massachusetts 41 64 66 75 84 84 89 78%
Michigan 71 110 114 124 148 133 144 80%
Minnesota 34 50 60 60 91 86 92 72%
Mississippi 18 29 40 46 60 63 60 80%
Missouri 46 70 75 87 102 106 106 85%
Montana 11 12 16 15 18 20 21 63%
Nebraska 16 23 25 27 31 37 37 79%
Nevada 8 14 21 24 38 37 50 86%
New Hampshire 6 10 11 14 19 20 20 64%
New Jersey 62 90 104 145 165 168 134 81%
New Mexico 14 20 25 28 34 35 41 80%
New York 142 195 184 167 174 192 218 80%
North Carolina 43 67 82 99 130 133 156 86%
North Dakota 8 10 13 12 13 16 21 58%
Ohio 87 124 144 146 179 174 164 78%
Oklahoma 27 41 53 58 74 79 76 77%
Oregon 21 33 43 49 57 58 58 87%
Pennsylvania 94 127 145 148 176 171 164 74%
Rhode Island 11 11 10 11 12 12 11 71%
South Carolina 23 36 46 57 70 84 90 88%
South Dakota 8 10 12 12 15 17 17 75%
Tennessee 32 52 73 82 105 114 124 88%
Texas 137 207 306 371 456 497 591 38%
Utah 12 17 23 27 40 41 49 82%
Vermont 4 6 6 8 10 10 9 57%
Virginia 51 79 87 106 125 135 144 88%
Washington 33 53 75 102 113 108 122 81%
West Virginia 14 19 25 25 28 28 30 72%
Wisconsin 33 50 60 62 77 82 85 77%
Wyoming 7 9 15 14 17 18 19 64%
Total 1,880 2,839 3,494 3,974 4,762 4,927 5,162 69%

Source:
U. S. Energy Information Administration, State Energy Data System, June 25, 2021. (Additional resources:
eia.doe.gov)

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



1-20

Cars and light trucks use most of the petroleum in the transportation sector. Light trucks include pick-ups, minivans,

sport-utility vehicles, and vans. Table 1.16 shows nonhighway petroleum consumption. See Table 2.9 for highway
energy use in trillion Btu.

Table 1.15
Highway Transportation Petroleum Consumption by Mode, 1970-2019*
(thousand barrels per day)

Light Class Class Heavy

Light vehicle Motor- 3-6 7-8 trucks Highway Total

Year Cars trucks subtotal cycles  Buses  trucks  trucks subtotal subtotal transportation®
1970 4,424 803 5,227 4 62 140 598 738 6,031 7,301
1975 4,836 1,245 6,081 7 58 181 771 952 7,099 8,435
1980 4,565 1,552 6,117 13 68 247 1,055 1,302 7,500 9,092
1985 4,665 1,785 6,450 12 72 265 1,131 1,396 7,930 9,526
1986 4,773 1,897 6,670 12 76 271 1,155 1,426 8,184 9,882
1987 4,782 1,996 6,778 12 77 279 1,190 1,469 8,336 10,099
1988 4,784 2,130 6,914 13 80 284 1,211 1,495 8,503 10,328
1989 4,821 2,170 6,992 14 79 291 1,242 1,534 8,618 10,490
1990 4,538 2,323 6,861 12 78 304 1,294 1,597 8,549 10,414
1991 4,196 2,493 6,688 12 83 310 1,320 1,630 8,413 10,236
1992 4,268 2,670 6,938 12 87 315 1,345 1,660 8,698 10,574
1993 4,374 2,795 7,169 13 86 325 1,386 1,711 8,979 10,811
1994 4,428 2,878 7,305 13 86 343 1,463 1,806 9,211 11,082
1995 4,440 2,975 7,415 13 87 357 1,523 1,881 9,396 11,340
1996 4,515 3,089 7,604 13 88 367 1,564 1,931 9,636 11,595
1997 4,559 3,222 7,781 13 91 370 1,579 1,949 9,834 11,769
1998 4,677 3,292 7,969 13 93 382 1,630 2,012 10,086 12,004
1999 4,780 3,448 8,228 14 96 420 1,792 2,212 10,550 12,637
2000 4,766 3,453 8,219 14 98 437 1,861 2,298 10,630 12,787
2001 4,798 3,491 8,290 13 93 436 1,859 2,295 10,690 12,656
2002 4,923 3,602 8,525 12 91 456 1,944 2,401 11,029 12,938
2003 4,866 3,963 8,829 12 90 443 1,890 2,334 11,265 13,118
2004 4,919 4,137 9,055 13 92 411 1,752 2,162 11,323 13,384
2005 5,050 3,840 8,890 12 93 461 1,965 2,426 11,422 13,553
2006 4,893 3,959 8,852 14 94 470 2,006 2,476 ¢ 11,436 13,596
2007 4,852 4,034 8,885 31 92 585 2,495 3,080 12,089 14,286
2008 4,664 3,992 8,656 ¢ 32 95 591 2,521 3,112 11,895 13,977
2009 4,344 4,033 8,376 31 95 549 2,341 2,890 11,392 13,248
2010 4,060 4,220 8,280 28 90 558 2,379 2,937 11,335 13,282
2011 3,891 4,291 8,182 28 92 525 2,240 2,766 11,068 12,988
2012 3,777 4,331 8,108 32 95 525 2,238 2,763 10,998 12,777
2013 3,737 4,276 8,013 31 97 537 2,288 2,824 10,965 12,673
2014 3,684 4,502 8,185 30 98 545 2,325 2,871 11,184 12,852
2015 3,602 4,627 8,229 29 100 542 2,311 2,853 11,210 12,955
2016 3,539 4,769 8,308 30 102 556 2,372 2,928 11,368 13,169
2017 3,410 4,816 8,226 30 105 570 2,429 2,998 11,359 13,198
2018 3,338 4,814 8,152 30 107 575 2,452 3,027 11,316 13,225
2019 3,169 4,948 8,117 29 106 566 2,412 2,977 11,230 13,080

Average annual percentage change

1970-2019 -0.7% 3.8% 0.9% 4.2% 1.1%  2.9% 2.9% 2.9% 1.3% 1.2%
2009-2019 -3.1% 2.1% -0.3% -0.7% 1.1%  0.3% 0.3% 0.3% -0.1% -0.1%

Source:
See Appendix A, Section 2.1 Highway Energy Use.

2 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, Section 2.4 for details.

b 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).

¢ Due to changes in the FHWA fuel use methodology, motorcycle, bus, and heavy truck data are not comparable
with data before the year 2007. Car and light truck data changed after 2008; see Appendix A, Section 7, Car/Light
Truck Shares.
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Although 19% of transportation energy use is_for nonhighway modes, only 14% of transportation petroleum use is
for nonhighway. This is because some nonhighway modes, such as pipelines and transit rail, use electricity. An

estimate for the petroleum used to make electricity is included in the data. Table 1.15 shows highway petroleum
consumption. See Table 2.10 for nonhighway transportation energy use in trillion Btu.

Table 1.16
Nonhighway Transportation Petroleum Consumption by Mode, 1970-2019*
(thousand barrels per day)

Nonhighway Total
Year Air Water Pipeline Rail subtotal transportation®
1970 625 381 14 250 1,270 7,301
1975 651 423 16 246 1,336 8,435
1980 697 625 11 259 1,592 9,092
1985 814 564 4 214 1,596 9,526
1990 991 655 5 214 1,865 10,414
1991 928 690 4 201 1,823 10,236
1992 942 724 3 207 1,876 10,574
1993 961 653 4 213 1,831 10,811
1994 1,004 635 4 229 1,871 11,082
1995 1,036 668 2 238 1,944 11,340
1996 1,068 644 3 244 1,959 11,595
1997 1,113 574 3 245 1,935 11,769
1998 1,102 566 4 246 1,918 12,004
1999 1,202 626 4 255 2,087 12,637
2000 1,236 663 3 254 2,157 12,787
2001 1,161 546 4 255 1,966 12,656
2002 1,079 572 3 256 1,909 12,938
2003 1,094 494 3 262 1,853 13,118
2004 1,188 593 3 276 2,061 13,384
2005 1,226 623 3 279 2,131 13,553
2006 1,216 657 2 285 2,159 13,596
2007 1,215 704 2 276 2,197 14,286
2008 1,160 657 1 265 2,083 13,977
2009 1,029 604 1 221 1,856 13,248
2010 1,040 665 1 240 1,946 13,282
2011 1,044 623 1 253 1,920 12,988
2012 1,006 525 1 247 1,779 12,777
2013 987 467 1 253 1,708 12,673
2014 997 405 1 265 1,668 12,852
2015 1,025 465 1 254 1,745 12,955
2016 1,054 512 1 234 1,801 13,169
2017 1,080 517 1 242 1,839 13,198
2018 1,142 514 1 252 1,909 13,225
2019 1,147 466 1 237 1,851 13,080
Average annual percentage change
1970-2019 1.2% 0.4% -6.2% -0.1% 0.8% 1.2%
2009-2019 1.1% -2.6% -5.9% 0.7% 0.0% -0.1%
Source:

See Appendix A, Section 2.3. Nonhighway Energy Use.

2 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, Section 2.3 Nonhighway Energy Use for details.

b 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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Highway vehicles were responsible for 85.9% of all transportation petroleum use in 2019. See Table 2.8 for

transportation energy use in trillion Btu.

Table 1.17
Transportation Petroleum Use by Mode, 2018-2019*

Thousand barrels Percentage of total U.S.
per day Percentage of total® petroleum consumption®
2018 2019 2018 2019 2018 2019
HIGHWAY 11,316.4 11,229.8 85.6% 85.9% 55.2% 54.7%
Light vehicles 8,182.2 8,146.3 61.9% 62.3% 39.9% 39.7%
Cars 3,338.2 3,168.9 252% 24.2% 16.3% 15.4%
Light trucks® 4,814.2 4,948.2 36.4% 37.8% 23.5% 24.1%
Motorcycles 29.8 29.2 0.2% 0.2% 0.1% 0.1%
Buses 107.1 106.1 0.8% 0.8% 0.5% 0.5%
Transit 42.4 42.4 0.3% 0.3% 0.2% 0.2%
Intercity 18.6 18.3 0.1% 0.1% 0.1% 0.1%
School 46.1 453 0.3% 0.3% 0.2% 0.2%
Medium/heavy trucks 3,027.1 2,977.4 22.9% 22.8% 14.8% 14.5%
Class 3-6 575.1 565.7 4.3% 4.3% 2.8% 2.8%
Class 7-8 2,451.9 2,411.7 18.5% 18.4% 12.0% 11.7%
NONHIGHWAY 1,908.6 1,850.6 14.4% 14.1% 9.3% 9.0%
Air 1,141.5 1,146.9 8.6% 8.8% 5.6% 5.6%
General aviation 133.7 111.4 1.0% 0.9% 0.7% 0.5%
Domestic air carriers 792.6 818.1 6.0% 6.3% 3.9% 4.0%
International air carriers 215.2 217.3 1.6% 1.7% 1.0% 1.1%
Water 514.3 466.4 3.9% 3.6% 2.5% 2.3%
Freight 405.7 357.3 3.1% 2.7% 2.0% 1.7%
Recreational 108.6 109.2 0.8% 0.8% 0.5% 0.5%
Pipeline 0.8 0.6 0.0% 0.0% 0.0% 0.0%
Rail 252.0 236.7 1.9% 1.8% 1.2% 1.2%
Freight (Class I) 241.2 226.0 1.8% 1.7% 1.2% 1.1%
Passenger 10.9 10.8 0.1% 0.1% 0.1% 0.1%
Transit 0.2 0.1 0.0% 0.0% 0.0% 0.0%
Commuter 6.8 6.8 0.1% 0.1% 0.0% 0.0%
Intercity 4.0 3.8 0.0% 0.0% 0.0% 0.0%
HWY & NONHWY TOTAL! 13,225.0 13,080.4 100.0% 100.0% 64.5% 63.7%
Off-Highway* 1,957.6 1,998.0

Source:
See Appendix A, Section 2. Energy Use Sources.

2 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, Section 2.4 for details.

b Percentages may not sum to totals due to rounding.

¢ Two-axle, four-tire trucks.

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

¢ Includes equipment that does not travel on roads, such as equipment from agriculture, construction, and
airports.
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Petroleum accounted for 33% of the world’s energy use in 2018. Although petroleum and natural gas are the
dominant energy sources for OECD countries, the non-OECD countries rely on coal and petroleum. The U.S.

shares of primary energy sources are similar to the OECD countries as a whole, but with a lesser reliance on
renewables and a greater reliance on natural gas.

Figure 2.1. World Consumption of Primary Energy, 2018
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Note: The United States data are shown separately but are also included in the OECD data.

Source:
U.S. Department of Energy, Energy Information Administration, International Energy Statistics, August 2021.
(Additional resources: www.eia.doe.gov)
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Figure 2.2. World Natural Gas Reserves, Production, and Consumption, 1980
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Source:
See Table 2.1.

Figure 2.3. World Natural Gas Reserves, Production, and Consumption, 1999
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See Table 2.1.
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Figure 2.4. World Natural Gas Reserves, Production, and Consumption, 2019
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Source:
See Table 2.1.

Table 2.1
World Natural Gas Reserves, Production, and Consumption, 1980, 1999, and 2019
(trillion cubic feet)

Natural
gas Reserve Natural gas Production Natural gas Consumption
reserves share production share consumption share
1980
United States 201.0 8% 19.4 36% 19.9 38%
OPEC 911.1 35% 2.2 4% 2.2 4%
Rest of world 1,473.4 57% 31.7 60% 30.9 58%
1999
United States 164.0 3% 18.8 20% 22.4 27%
OPEC 1,842.9 36% 223 23% 7.3 9%
Rest of world 3,136.1 61% 55.1 57% 54.0 64%
2019
United States 474.8 7% 34.0 24% 34.0 24%
OPEC 2,555.5 36% 22.0 15% 19.3 13%
Rest of world 4,146.6 58% 86.7 61% 91.0 64%

Note: Production data are dry gas production. See Glossary for OPEC countries.
Source:

Energy Information Administration, International Energy Statistics, September 2021. (Additional resources:
www.eia.doe.gov)
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In 2019, the United States and Russia were by far the top natural gas producing countries with nearly triple that

of any other country. Although the United States produced more than Russia, Russia has 3.6 times more reserves.

Figure 2.5. Natural Gas Production and Reserves for the Top Ten
Natural Gas Producing Countries, 2019
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Source:

Energy Information Administration, International Energy Statistics, September 2021. (Additional resources:

www.eia.doe.gov)
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Total energy use was over 100 quads in 2018 and 2019, declined in 2020, but rose again to 97 quads in 2021, using

27.7% of total U.S. energy. The Energy Information Administration includes renewable energy in the appropriate
sectors.

Table 2.2 (Updated June 2022)
U. S. Consumption of Total Energy by End-Use Sector, 1950-2021

(quadrillion Btu)
Percentage
transportation of
Year Transportation total Industrial Commercial Residential Total®
1950 8.5 24.5% 16.2 3.9 6.0 34.6
1955 9.6 23.8% 19.5 39 7.3 40.2
1960 10.6 23.5% 20.8 4.6 9.0 45.0
1965 12.4 23.0% 25.0 5.8 10.6 54.0
1970 16.1 23.7% 29.6 8.3 13.8 67.8
1975 18.2 25.4% 29.4 9.5 14.8 71.9
1980 19.7 25.2% 32.0 10.6 15.8 78.0
1985 20.1 26.3% 28.8 11.5 16.0 76.3
1990 224 26.6% 31.7 13.3 16.9 84.4
1995 238 26.2% 339 14.7 18.5 90.9
1996 24.4 26.0% 34.8 152 19.5 93.9
1997 24.7 26.2% 35.1 15.7 19.0 94.5
1998 252 26.8% 34.8 16.0 19.0 94.9
1999 25.9 26.8% 347 16.4 19.6 96.5
2000 26.5 26.9% 34.6 17.2 204 98.7
2001 26.2 27.3% 327 17.1 20.0 96.1
2002 26.8 27.5% 32.6 17.3 20.8 97.5
2003 26.9 27.5% 325 17.3 21.1 97.8
2004 27.8 27.8% 334 17.7 21.1 100.0
2005 28.3 28.2% 324 17.9 21.6 100.1
2006 28.7 28.9% 323 17.7 20.7 99.4
2007 28.8 28.6% 323 18.3 21.5 100.9
2008 27.4 27.8% 313 184 21.7 98.8
2009 26.6 28.3% 28.4 17.9 21.1 93.9
2010 27.0 27.7% 30.6 18.1 21.9 97.5
2011 26.6 27.5% 309 18.0 214 96.9
2012 26.1 27.7% 31.0 17.4 19.9 94.4
2013 26.6 27.4% 315 17.9 21.1 97.1
2014 26.9 27.3% 317 18.3 214 98.3
2015 273 28.0% 314 18.2 20.6 97.4
2016 27.8 28.6% 314 18.0 20.2 97.4
2017 28.1 28.7% 31.8 17.9 19.9 97.7
2018 28.5 28.2% 32.8 18.4 21.5 101.2
2019 28.7 28.5% 327 18.0 21.1 100.5
2020 244 26.3% 31.2 16.7 20.6 93.0
2021 26.9 27.7% 32.1 174 20.9 97.3
Average annual percentage change
1950-2021 1.6% 1.0% 2.1% 1.8% 1.5%
1970-2021 1.0% 0.2% 1.5% 0.8% 0.7%
2011-2021 0.1% 0.4% -0.3% -0.2% 0.0%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, May 2022, Washington,
DC, Table 2.1. (Additional resources: www.eia.doe.gov)

2 Electrical energy losses have been distributed among the sectors. Renewable energy consumption is included
in the appropriate sectors.
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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
that are not actually petroleum but are not broken out into a separate category.

Table 2.3 (Updated June 2022)
Distribution of Energy Consumption by Source and Sector, 1973 and 2021

(percentage)
Energy Transportation Residential Commercial
source 1973 2021 1973 2021 1973 2021
Petroleum® 95.8 90.2% 18.8 4.4% 16.8 5.0%
Natural gas® 4.0 4.1% 334 23.1% 27.8 19.4%
Coal 0.0 0.0% 0.6 0.0% 1.7 0.1%
Renewable 0.0 5.5% 2.4 4.0% 0.1 1.8%
Nuclear 0.0 0.0% 0.0 0.0% 0.0 0.0%
Electricity® 0.2 0.2% 44.8 68.5% 53.6 73.7%
Total 100.0 100.0% 100.0 100.0% 100.0 100.0%
Energy Industrial Electric utilities
source 1973 2021 1973 2021
Petroleum® 27.9 27.3% 17.8 0.5%
Natural gas® 31.8 32.4% 19.0 31.7%
Coal 12.4 3.2% 44.0 25.8%
Renewable 3.7 7.4% 14.4 19.5%
Nuclear 0.0 0.0% 4.6 22.1%
Electricity® 24.2 29.7% 0.2 0.4%
Total 100.0 100.0% 100.0 100.0%

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, May 2022, Washington,
DC, Tables 2.2, 2.3, 2.4, 2.5, and 2.6. (Additional resources: www.eia.doe.gov)

2 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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Total transportation energy consumption was nearly 27 quads in 2021, up from 24.4 quads in 2020. Petroleum has

accounted for more than 90% of transportation energy consumption since the mid-1950’s with the exception of
2020. Renewables, including ethanol and biodiesel, were 5.5% of the total in 2021.

Table 2.4 (Updated June 2022)
Distribution of Transportation Energy Consumption by Source, 1950-2021

Total

Year Petroleum?® Natural gas® Coal Renewables Electricity® (trillion Btu)
1950 78.8% 1.5% 18.4% 0.0% 1.3% 8,492.5
1955 92.1% 2.7% 4.4% 0.0% 0.8% 9,550.2
1960 95.6% 3.4% 0.7% 0.0% 0.3% 10,596.0
1965 95.4% 4.2% 0.1% 0.0% 0.3% 12,432.5
1970 95.1% 4.6% 0.0% 0.0% 0.2% 16,098.3
1975 96.5% 3.3% 0.0% 0.0% 0.2% 18,245.1
1980 96.5% 3.3% 0.0% 0.0% 0.2% 19,696.7
1985 96.9% 2.6% 0.0% 0.2% 0.2% 20,088.0
1990 96.5% 3.0% 0.0% 0.3% 0.2% 22,419.0
1991 96.6% 2.8% 0.0% 0.3% 0.2% 22,118.0
1992 96.7% 2.7% 0.0% 0.4% 0.2% 22,4151
1993 96.5% 2.8% 0.0% 0.4% 0.2% 22,670.8
1994 96.3% 3.0% 0.0% 0.4% 0.2% 23,318.7
1995 96.3% 3.0% 0.0% 0.5% 0.2% 23,811.9
1996 96.4% 3.0% 0.0% 0.3% 0.2% 24,4193
1997 96.2% 3.2% 0.0% 0.4% 0.2% 24,722.6
1998 96.7% 2.6% 0.0% 0.4% 0.2% 25,224.5
1999 96.7% 2.6% 0.0% 0.5% 0.2% 25,916.0
2000 96.7% 2.5% 0.0% 0.5% 0.2% 26,515.5
2001 96.7% 2.5% 0.0% 0.5% 0.2% 26,242.1
2002 96.5% 2.6% 0.0% 0.6% 0.2% 26,807.8
2003 96.5% 2.3% 0.0% 0.9% 0.3% 26,881.0
2004 96.5% 2.2% 0.0% 1.0% 0.3% 27,826.5
2005 96.3% 2.2% 0.0% 1.2% 0.3% 28,260.7
2006 95.9% 2.2% 0.0% 1.7% 0.3% 28,696.8
2007 95.3% 2.3% 0.0% 2.1% 0.3% 28,815.1
2008 94.2% 2.5% 0.0% 3.0% 0.3% 27421.4
2009 93.5% 2.7% 0.0% 3.5% 0.3% 26,592.2
2010 93.0% 2.7% 0.0% 4.0% 0.3% 26,975.2

2011 92.6% 2.8% 0.0% 4.4% 0.3% 26,603.5

2012 92.3% 3.0% 0.0% 4.5% 0.3% 26,132.2

2013 91.5% 3.3% 0.0% 4.9% 0.3% 26,618.4

2014 92.0% 2.8% 0.0% 4.9% 0.3% 26,879.7

2015 92.0% 2.7% 0.0% 5.0% 0.3% 27,256.2

2016 91.7% 2.7% 0.0% 5.3% 0.3% 27,813.3

2017 91.6% 2.8% 0.0% 5.3% 0.3% 28,051.4

2018 91.3% 3.4% 0.0% 5.1% 0.3% 28,507.3
2019 90.6% 3.9% 0.0% 5.2% 0.3% 28,672.7
2020 89.7% 4.5% 0.0% 5.5% 0.3% 24,441.7
2021 90.2% 4.1% 0.0% 5.5% 0.2% 26,933.3

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, May 2022, Washington,
DC, Table 2.5. (Additional resources: www.eia.doe.gov)

2 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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Transportation energy use was 20%-30% of all energy use for 39 states in 2020. Hawaii had the highest share of

transportation use at 47%. Transportation energy use in Texas and California was over 2 quads in 2020.
P P gy !

Table 2.5 (Updated June 2022)
Transportation Energy Consumption by State, 1960-2020

Share of transportation

(trillion Btu) use to all energy use,
State 1960 1970 1980 1990 2000 2010 2020 2020
Alabama 176 268 350 398 473 478 498 27%
Alaska 27 76 90 169 220 210 165 26%
Arizona 117 194 266 326 460 465 508 34%
Arkansas 105 167 204 228 294 288 271 26%
California 1,224 1,833 2,364 2,835 3,018 3,044 2,355 34%
Colorado 104 195 251 271 366 420 378 26%
Connecticut 117 183 185 206 228 237 196 29%
Delaware 44 50 54 63 70 64 73 26%
District of Columbia 29 33 27 27 28 19 17 12%
Florida 348 608 951 1,137 1,404 1,514 1,417 35%
Georgia 209 401 550 682 860 951 824 30%
Hawaii 62 125 147 155 125 136 109 47%
Idaho 42 66 83 91 124 134 158 29%
Illinois 504 791 821 788 968 967 803 22%
Indiana 265 378 442 582 659 610 526 21%
Towa 151 210 238 236 271 302 278 18%
Kansas 173 251 279 280 270 281 258 24%
Kentucky 154 261 324 380 441 473 465 29%
Louisiana 257 392 647 691 854 711 606 14%
Maine 67 88 83 115 120 122 98 27%
Maryland 173 273 319 331 403 440 387 32%
Massachusetts 220 349 358 407 453 445 360 28%
Michigan 387 593 620 684 816 718 650 25%
Minnesota 181 274 332 339 513 469 405 23%
Mississippi 129 216 261 291 359 362 332 32%
Missouri 254 391 411 477 555 564 511 30%
Montana 58 68 89 82 106 116 116 27%
Nebraska 94 139 141 152 173 205 191 22%
Nevada 42 73 116 133 205 201 226 32%
New Hampshire 34 51 58 73 102 104 89 30%
New Jersey 338 493 566 799 906 910 576 30%
New Mexico 91 138 176 230 226 194 218 31%
New York 802 1,099 1,027 929 971 1,065 909 27%
North Carolina 232 364 444 537 703 702 736 30%
North Dakota 42 54 72 65 81 101 128 21%
Ohio 485 674 787 803 985 939 815 24%
Oklahoma 151 241 308 340 426 457 426 27%
Oregon 111 183 240 280 320 317 279 28%
Pennsylvania 536 718 818 843 999 959 784 23%
Rhode Island 61 63 52 58 65 63 50 29%
South Carolina 126 199 248 309 379 447 433 28%
South Dakota 41 54 63 66 85 94 97 25%
Tennessee 174 308 409 466 583 616 615 30%
Texas 798 1,212 1,802 2,155 2,563 2,757 2,840 21%
Utah 65 92 127 149 221 231 253 30%
Vermont 19 29 34 42 52 51 39 31%
Virginia 290 446 482 584 683 725 693 30%
Washington 180 291 416 571 626 590 505 28%
West Virginia 85 108 147 147 186 171 170 21%
Wisconsin 180 271 329 341 419 432 404 24%
Wyoming 41 57 88 81 109 122 107 21%
Total 10,597 16,094 19,697 22,424 26,521 26,992 24,349 26%
Source:

U. S. Energy Information Administration, State Energy Data System, June 9, 2022.
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Ethanol is an oxygenate blended with gasoline in amounts up to 10% to be used in conventional vehicles and is
blended in higher amounts up to 85% for use in flex-fuel vehicles. The production of ethanol grew to over 16 billion
gallons in 2018 but has been lower since then. Beginning in 2010, the United States began exporting more fuel

ethanol than it imports. Biodiesel is a renewable fuel typically made from vegetable oils or animal fats. It can be
burned in standard diesel engines and is often blended with petroleum diesel. In 2021, about 1.6 billion gallons of
biodiesel were consumed.

Table 2.6 (Updated June 2022)
Fuel Ethanol and Biodiesel Production, Net Imports, and Consumption, 1981-2021
(million gallons)

Fuel ethanol Biodiesel
Year Production Net imports Consumption Production Net imports Consumption
1981 83.1 2 83.1 2 2 2
1985 617.1 2 617.1 2 2 2
1990 747.7 2 747.7 a a 2
1991 866.3 2 866.3 a a 2
1992 985.0 a 985.0 a a a
1993 1,154.3 10.2 1,151.0 a a a
1994 1,288.9 11.7 1,288.9 a a a
1995 1,357.7 16.3 1,382.6 a a a
1996 973.5 13.1 991.7 a a 2
1997 1,288.3 3.6 1,255.8 a a 2
1998 1,405.0 2.8 1,387.6 a a 2
1999 1,465.0 3.7 1,442.7 a a 2
2000 1,622.3 4.9 1,653.4 a a a
2001 1,765.2 13.2 1,740.7 8.6 1.7 10.3
2002 2,140.2 12.9 2,073.1 10.5 5.9 16.4
2003 2,804.4 12.3 2,826.0 14.2 0.7) 13.5
2004 3,404.4 148.8 3,552.2 28.0 (1.1) 26.8
2005 3,904.4 135.8 4,058.6 90.8 0.0 90.8
2006 4,884.3 731.1 5,481.2 250.4 10.5 260.9
2007 6,521.0 439.2 6,885.7 489.8 (136.1) 353.7
2008 9,308.8 529.6 9,683.4 678.1 (374.6) 303.6
2009 10,937.8 198.2 11,036.6 515.8 (194.9) 321.8
2010 13,297.9 (382.8) 12,858.5 343.4 (85.0) 260.1
2011 13,929.1 (1,023.3) 12,893.3 967.5 (38.1) 886.2
2012 13,218.0 (247.4) 12,881.9 990.7 (92.5) 899.0
2013 13,292.7 (242.0) 13,215.6 1,359.5 146.0 1,428.8
2014 14,312.8 (771.6) 13,444.0 1,279.0 109.4 1,416.9
2015 14,807.2 (740.5) 13,946.7 1,263.3 246.9 1,494.2
2016 15,413.2 (1,134.1) 14,356.3 1,567.7 620.8 2,085.4
2017 15,936.3 (1,313.2) 14,485.1 1,595.7 300.1 1,985.3
2018 16,091.3 (1,655.2) 14,420.4 1,857.3 62.9 1,903.7
2019 15,778.5 (1,271.6) 14,551.7 1,724.5 56.6 1,812.8
2020 13,941.0 (1,163.1) 12,680.8 1,814.7 51.5 1,876.3
2021 15,015.1 (1,190.9) 13,936.6 1,638.8 20.6 1,646.7
Average annual percentage change
1981-2021 13.9% a 13.7% a a a
2011-2021 0.8% 2 0.8% 5.4% 2 6.4%

Note: Net imports are total imports minus exports.

Source:
U.S. Department of Energy, Energy Information Administration, Monthly Energy Review, Washington, DC, May
2022, Table 10.3 and Table 10.4. (Additional resources: www.eia.doe.gov)

2 Data are not available.
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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 1.17 for transportation petroleum use in thousand barrels per
day.

Table 2.7
Domestic Consumption of Transportation Energy by Mode and Fuel Type, 2019*
(trillion Btu)
Liquefied
Diesel petroleum Residual ~ Natural
Gasoline fuel gas Jet fuel fuel oil gas Electricity® Total®
HIGHWAY 15,278.3 6,237.2 76.4 - - 26.7 14.2 21,632.8
Light vehicles 14,640.3 454.5 554 - - - 14.0 15,164.2
Cars 5,852.8 33.7 12.2 5,898.7
Light trucksd 8,731.5 420.9 55.4 1.8 9,209.5
Motorcycles 56.0 56.0
Buses 10.4 186.3 0.2 - - 26.7 0.2 223.8
Transit 1.7 60.6 0.2 26.7 0.2 89.5
Intercity 38.9 38.9
School 8.7 86.7 954
Medium/heavy trucks 627.6 5,596.4 20.8 - - - - 6,244.8
Class 3-6 trucks 577.4 783.5 20.6 1,381.5
Class 7-8 trucks 50.2 4,812.9 0.2 4,863.3
NONHIGHWAY 194.4 812.5 - 2,347.4 530.5 973.5 109.2 4,967.6
Air 22.6 - - 2,347.4 - - - 2,370.0
General aviation 22.6 204.6 227.1
Domestic air carriers 1,693.1 1,693.1
International air carriers® 4498 4498
Water 171.9 309.5 - - 530.5 - - 1,011.9
Freight 268.1 530.5 798.6
Recreational 171.9 41.4 213.3
Pipeline - - - - - 973.5 84.6 1,058.1
Rail - 502.9 - - - - 24.6 527.5
Freight (Class I) 480.4 480.4
Passenger 22.5 24.6 47.1
Transit 16.9 16.9
Commuter 14.4 6.1 20.5
Intercity 8.1 1.7 9.8
TOTAL HWY &
NONHWY* 15,472.7 7,049.7 76.4 2,347.4 530.5 1,000.2 123.4 26,600.4
Source:

See Appendix A, Section 2. Energy Use Sources.

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

b Only end-use energy was counted for electricity.

¢ Totals may not sum due to rounding.

4 Two-axle, four-tire trucks.

¢ One half of fuel used by domestic carriers in international operation.
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The gasoline and diesel used in highway modes accounted for the majority of transportation energy use (81.3%)

and nearly all highway use in 2019.

Figure 2.6. Domestic Consumption of Transportation Energy Use by Mode and Fuel Type, 2019*

@
. £
L -9
~ &F 8
Med/Heavy < = ‘E o
Light Vehicles Trucks & Buses g £85¢8
100% ST0% 2 0
90%
80%
c
S
E
g 70%
3
[}
c
o
O 60%
]
=
3
o 50%
[ H]
24
=
S 40%
c
w
'S
o 30%
[}
=
o
20%
10%
0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Mode Share of Energy Resource Consumption

Il B B B e @

Gasoline Diesel Jet Fuel Residual Natural Gas  Electricity

Note: Residual fuel oil is heavier oil which can be used in vessel bunkering.

Source:
See Table 2.7 or Appendix A, Section 2. Energy Use Sources.

# Civilian consumption only. Totals may not include all possible uses of fuels for transportation (e.g.,
snowmobiles). Only end-use energy was counted for electricity.
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Nonhighway modes were responsible for 18.7% of all transportation energy use in 2019. See Table 1.17 for

transportation energy use in thousand barrels per day.

Table 2.8
Transportation Energy Use by Mode, 2018-2019*

Trillion Btu Percentage of total based on Btus
2018 2019 2018 2019
HIGHWAY 21,800.9 21,632.8 81.3% 81.3%
Light vehicles 15,225.9 15,164.2 56.8% 57.0%
Cars 6,209.2 5,898.7 23.1% 22.2%
Light trucks® 8,959.6 9,209.5 33.4% 34.6%
Motorcycles 57.1 56.0 0.2% 0.2%
Buses 2259 2238 0.8% 0.8%
Transit 89.2 89.5 0.3% 0.3%
Intercity 39.6 38.9 0.1% 0.1%
School 97.1 95.4 0.4% 0.4%
Medium/heavy trucks 6,349.0 6,244.8 23.7% 23.5%
Class 3-6 trucks 1,404.6 1,381.5 5.2% 5.2%
Class 7-8 trucks 4,944.5 4,863.3 18.4% 18.3%
NONHIGHWAY 5,025.1 4,967.6 18.7% 18.7%
Air 2,358.6 2,370.0 8.8% 8.9%
General aviation 272.8 227.1 1.0% 0.9%
Domestic air carriers 1,640.4 1,693.1 6.1% 6.4%
International air 4454 449.8 1.7% 1.7%
Water 1,120.0 1,011.9 42% 3.8%
Freight 907.9 798.6 3.4% 3.0%
Recreational 212.1 213.3 0.8% 0.8%
Pipeline 987.0 1,058.1 3.7% 4.0%
Rail 559.5 527.5 2.1% 2.0%
Freight (Class I) 512.8 480.4 1.9% 1.8%
Passenger 46.7 47.1 0.2% 0.2%
Transit 16.4 16.9 0.1% 0.1%
Commuter 20.3 20.5 0.1% 0.1%
Intercity 10.0 9.8 0.0% 0.0%
HWY & NONHWY TOTAL 26,826.0 26,600.4 100.0% 100.0%
Off-highway“ 2,147.4 2,198.5

Source:
See Appendix A, Section 2. Energy Use Sources.

# Civilian consumption only. Totals may not include all possible uses of fuels for transportation (e.g.,
snowmobiles). Only end-use energy was counted for electricity.

b Two-axle, four-tire trucks.

¢ Includes equipment that does not travel on roads, such as equipment from agriculture, construction, and
airports.
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Light trucks include pick-ups, minivans, sport-utility vehicles, and vans. See Table 1.15 for highway petroleum use

in thousand barrels per day.

Table 2.9
Highway Transportation Energy Consumption by Mode, 1970-2019
(trillion Btu)
Light Class Class Heavy
Light vehicles ~ Motor- 3-6 7-8 trucks Highway Total
Year Cars trucks subtotal cycles Buses trucks trucks subtotal subtotal transportation®
1970 8,479 1,539 10,018 7 129 333 1,220 1,553 11,707 15,192
1975 9,298 2,384 11,682 14 124 430 1,574 2,003 13,823 17,204
1980 8,800 2,975 11,775 26 143 929 1,757 2,686 14,630 18,760
1985 8,932 3413 12,345 23 153 986 1,897 2,883 15,404 19,017
1986 9,138 3,629 12,767 23 160 920 2,038 2,958 15,908 20,086
1987 9,157 3,819 12,976 24 164 858 2,203 3,061 16,225 20,578
1988 9,158 4,078 13,236 25 169 860 2,257 3,118 16,548 21,131
1989 9,232 4,156 13,388 26 169 869 2,330 3,199 16,782 21,487
1990 8,688 4,451 13,139 24 167 891 2,442 3,334 16,664 21,383
1991 8,029 4,774 12,803 23 177 895 2,507 3,402 16,405 20,985
1992 8,169 5,117 13,286 24 184 897 2,570 3,468 16,962 21,646
1993 8,368 5,356 13,724 25 183 906 2,671 3,577 17,509 22,125
1994 8,470 5,515 13,985 26 183 936 2,842 3,778 17,972 22,729
1995 8,489 5,695 14,184 25 184 954 2,983 3,937 18,330 23,263
1996 8,634 5,917 14,551 24 186 958 3,088 4,045 18,806 23,773
1997 8,710 6,169 14,879 25 192 945 3,141 4,086 19,182 24,126
1998 8,936 6,303 15,239 26 196 967 3,251 4,218 19,679 24,461
1999 9,134 6,602 15,736 26 203 1,054 3,584 4,638 20,603 25,760
2000 9,100 6,607 15,707 26 209 1,085 3,734 4,819 20,761 26,071
2001 9,161 6,678 15,839 24 196 1,074 3,738 4,813 20,872 25,741
2002 9,391 6,883 16,274 24 192 1,114 3,921 5,035 21,525 26,329
2003 9,255 7,551 16,806 24 190 1,083 3,812 4,895 21,915 26,509
2004 9,331 7,861 17,192 25 194 1,003 3,532 4,535 21,946 26,965
2005 9,579 7,296 16,875 24 196 1,126 3,963 5,088 22,183 27,373
2006 9,316 7,550 16,866 28 199 1,149 4,045 5,193 b 22286 27,546
2007 9,221 7,679 16,900 59 195 1,429 5,031 6,460 23,615 29,004
2008 8,831 7,572 16,404 61 200 1,444 5,083 6,527 23,192 28,365
2009 8,209 7,635 15,843 60 200 1,341 4,720 6,061 22,165 26,878
2010 7,657 7,971 15,628 53 190 1,363 4,797 6,160 22,032 26,949
2011 7,336 8,104 15,440 53 195 1,283 4,517 5,801 21,489 26,357
2012 7,121 8,180 15,300 61 200 1,282 4,512 5,794 21,356 25,966
2013 7,047 8,077 15,124 58 204 1,310 4,613 5,924 21,310 25,868
2014 6,951 8,506 15,454 57 206 1,332 4,689 6,022 21,742 25,949
2015 6,716 8,654 15,370 56 210 1,324 4,660 5,984 21,619 26,084
2016 6,577 8,890 15,467 58 214 1,359 4,783 6,142 21,881 26,485
2017 6,339 8,964 15,302 57 220 1,391 4,897 6,289 21,869 26,593
2018 6,209 8,960 15,169 57 226 1,405 4,944 6,349 21,801 26,826
2019 5,899 9,210 15,108 56 224 1,382 4,863 6,245 21,633 26,600
Average annual percentage change
1970-2019 -0.7% 3.7% 0.8% 4.3% 1.1% 2.9% 2.9% 2.9% 1.3% 1.1%
2009-2019 -3.3% 1.9% -0.5% -0.7% 1.2% 0.3% 0.3% 0.3% -0.2% -0.1%

Note: Totals may not add due to rounding.

Source:
See Appendix A, Section 2.1 Highway Energy Use.

2 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). Only end-use energy was counted for electricity.

® Due to changes in the FHWA fuel use methodology, motorcycle, bus, and heavy truck data are not comparable
with data before the year 2007. Car and light truck data changed after 2008; see Appendix A for car/light truck shares.
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About 19% of transportation energy use was for nonhighway modes in 2019. Air travel accounted for 48% of

nonhighway energy use in 2019. See Table 1.16 for nonhighway petroleum use in thousand barrels per day.

Table 2.10
Nonhighway Transportation Energy Consumption by Mode, 1970-2019
(trillion Btu)
Nonhighway Total
Year Air Water Pipeline Rail subtotal transportation®
1970 1,287 836 826 537 3,486 15,192
1975 1,234 927 680 540 3,381 17,204
1980 1,434 1,393 734 570 4,130 18,760
1985 1,677 871 597 468 3,613 19,017
1986 1,823 1,323 578 454 4,178 20,086
1987 1,899 1,378 613 464 4,354 20,578
1988 1,978 1,417 712 476 4,583 21,131
1989 1,981 1,516 729 478 4,705 21,487
1990 2,046 1,442 760 471 4,719 21,383
1991 1,916 1,523 699 442 4,580 20,985
1992 1,945 1,599 685 455 4,684 21,646
1993 1,986 1,437 723 469 4,615 22,125
1994 2,075 1,394 787 502 4,758 22,729
1995 2,141 1,468 803 523 4,935 23,263
1996 2,206 1,411 814 536 4,967 23,773
1997 2,300 1,250 856 537 4,943 24,126
1998 2,275 1,232 735 540 4,782 24,461
1999 2,483 1,370 745 560 5,158 25,760
2000 2,554 1,455 742 559 5,311 26,071
2001 2,397 1,187 724 561 4,870 25,741
2002 2,229 1,246 768 563 4,305 26,329
2003 2,260 1,071 689 575 4,594 26,509
2004 2,456 1,293 662 607 5,018 26,965
2005 2,532 1,363 681 613 5,190 27,373
2006 2,511 1,442 681 626 5,260 27,546
2007 2,509 1,550 720 610 5,389 29,004
2008 2,396 1,444 748 586 5,174 28,365
2009 2,127 1,323 771 492 4,714 26,378
2010 2,149 1,460 775 533 4918 26,949
2011 2,157 1,362 790 560 4,369 26,357
2012 2,077 1,148 835 549 4,610 25,966
2013 2,037 1,017 942 562 4,558 25,868
2014 2,060 876 803 587 4,326 25,949
2015 2,118 1,005 780 563 4,465 26,084
2016 2,178 1,116 789 520 4,603 26,485
2017 2,231 1,130 826 537 4,724 26,593
2018 2,359 1,120 987 560 5,026 26,326
2019 2,370 1,012 1,058 528 4,968 26,600
Average annual percentage change
1970-2019 1.3% 0.4% 0.5% 0.0% 0.7% 1.1%
2009-2019 1.1% -2.6% 3.2% 0.7% 0.5% -0.1%

Note: Totals may not add due to rounding.

Source:
See Appendix A, Section 2.3 Nonhighway Energy Use.

? 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). Only end-use energy was counted for electricity.
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The Environmental Protection Agency's MOVES model estimates fuel use for different types of nonroad equipment
and off-highway vehicles. MOVES nonroad base data were updated in model 2014b. Most of these vehicles/

equipment use diesel fuel. Recreational equipment, such as off-highway motorcycles, snowmobiles, and all-terrain
vehicles, are mainly fueled by gasoline.

Table 2.11
Off-Highway Transportation-Related Fuel Consumption, 2019
(trillion Btu)

Gasoline Diesel LPG CNG Total

Agricultural equipment
Tractors, mowers, combines, balers, and other farm 8.2 527.0 0.0 1.6 536.8
equipment which has utility in its movement.

Airport ground equipment 0.3 10.4 0.2 a 10.8

Construction and mining equipment
Pavers, rollers, drill rigs, graders, backhoes, 21.7 913.7 2.5 0.0 938.0
excavators, cranes, mining equipment

Industrial equipment

Forklifts, terminal tractors, sweeper/scrubbers >1.6 2682 2299 351 >84.7
Logging equipment a a
Feller/buncher/skidder I 18.5 19.6
Railroad maintenance equipment 0.2 33 0.0 a 3.5
Recreational equipment
Off-road motorcycles, snowmobiles, all-terrain 103.2 1.8 0.1 a 105.2
vehicles, golf carts, specialty vehicles
Total 186.3 1,742.9 2327 36.6 2,198.5
Source:

Environmental Protection Agency, MOVES3.0.1, www.epa.gov/moves.

2 There is no equipment listed for this fuel type.
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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. The FHWA no longer publishes separate estimates of gasohol or ethanol used in gasohol.

Table 2.12
Highway Usage of Gasoline and Diesel, 1973-2020
(billion gallons)
Year Total gasoline and gasohol Diesel® Percent diesel Total highway fuel use
1973 100.6 9.8 8.9% 110.5
1975 99.4 9.6 8.8% 109.0
1980 101.2 13.8 12.0% 115.0
1985 103.6 17.8 14.6% 121.3
1986 106.8 18.4 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 22.0 16.5% 1329
1993 113.7 23.5 17.1% 137.2
1994 115.0 25.1 17.9% 140.1
1995 117.1 26.2 18.3% 143.3
1996 119.5 272 18.5% 146.7
1997 120.9 29.4 19.6% 150.3
1998 124.7 30.2 19.5% 154.9
1999 128.7 319 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 37.4 21.5% 173.9
2005 1352 39.1 22.4% 1743
2006 134.8 40.1 22.9% 174.9
2007 135.4 40.7 23.1% 176.1
2008 132.2 38.6 22.6% 170.8
2009 132.9 353 21.0% 168.1
2010 133.1 36.6 21.6% 169.7
2011 131.5 37.1 22.0% 168.6
2012 130.9 37.4 22.2% 168.3
2013 131.3 38.4 22.6% 169.7
2014 136.5 39.7 22.5% 176.2
2015 132.2 40.5 23.5% 172.9
2016 136.3 41.6 23.4% 177.9
2017 135.3 42.7 24.0% 177.9
2018 137.2 43.5 24.1% 180.7
2019 136.1 439 24.4% 180.0
2020 117.3 419 26.3% 159.2
Average annual percentage change
1973-2020 0.3% 3.1% 0.8%
2010-2020 -1.3% 1.4% -0.6%

Source:
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2020, Washington, DC,
2021, Table MF-27 and annual. (Additional resources: www.fhwa.dot.gov)

2 Consists primarily of diesel fuel, with small quantities of other fuels, such as liquefied petroleum gas and E85.
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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 there is a great deal of variability even within a mode.

Table 2.13
Passenger Travel and Energy Use, 2019*

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 108,547.7 1,374,305 2,116,430 1.5 4,292 2,787 5,898.7
Personal trucks 126,769.3 1,293,053 2,353,356 1.8 5,845 3,212 7,558.1
Motorcycles 8,596.3 19,688 23,626 1.2 2,844 2,370 56.0
Demand response® 73.2 1,629 1,823 1.1 17,377 15,527 28.3
Buses ¢ ¢ ¢ ¢ ¢ ¢ 226.3
Transit 73.2 2,566 19,311 7.5 34,877 4,634 89.5
Intercity! c c c c c c 39.6
School? 708.8 ¢ ¢ ¢ ¢ ¢ 97.1
Air ¢ ¢ ¢ ¢ ¢ ¢ 1,920.2
Certificated route® ¢ 6,269 754,981 120.4 270,081 2,243 1,693.1
General aviation 211.0 ¢ ¢ ¢ ¢ ¢ 227.1
Recreational boats 12,691.8 ¢ ¢ ¢ ¢ ¢ 213.3
Rail 21.1 1,504 39,265 26.1 31,331 1,200 47.1
Intercity (Amtrak) 0.4 279 6,479 232 34,987 1,506 9.8
Transit 13.5 843 19,859 23.6 20,040 851 16.9
Commuter 7.2 382 12,928 33.9 53,587 1,583 20.5
Source:

See Appendix A, Section 3. Passenger Travel and Energy Use.

2 Only end-use energy was counted for electricity.

® 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.

4 Energy use is estimated.

¢ Only domestic service and domestic energy use are shown on this table. 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 there is a great deal of variability even within a mode.

Table 2.14
Energy Intensities of Highway Passenger Modes, 1970-2019
Cars Light trucks® Transit Buses®
(Btu per (Btu per (Btu per (Btu per (Btu per (Btu per
Year vehicle-mile) passenger-mile) vehicle-mile)  passenger-mile) vehicle-mile)  passenger-mile)
1970 9,250 4,868 12,479 6,568 31,796 2,472
1975 8,993 4,733 11,879 6,496 33,748 2,814
1980 7,916 4,279 10,224 5,548 36,553 2,813
1985 7,164 4,110 8,730 4,737 38,876 3,423
1990 6,169 3,856 7,746 4,557 37,374 3,794
1991 5,912 3,695 7,351 4,376 37,732 3,877
1992 5,956 3,723 7,239 4,361 40,243 4,310
1993 6,087 3,804 7,182 4,379 39,043 4,262
1994 6,024 3,765 7,212 4,452 36,932 4,225
1995 5,902 3,689 7,208 4,505 36,936 4,271
1996 5,874 3,683 7,247 4,473 37,238 4,315
1997 5,797 3,646 7,251 4,421 38,622 4,407
1998 5,767 3,638 7,260 4,373 41,062 4,374
1999 5,821 3,684 7,327 4,361 40,351 4,320
2000 5,687 3,611 7,158 4,211 41,466 4,506
2001 5,626 3,583 7,080 4,116 38,320 4,123
2002 5,662 3,612 7,125 4,101 37,340 4,110
2003 5,535 3,537 7,673 4,374 36,900 4,191
2004 5,489 3,513 7,653 4,320 37,665 4,342
2005 5,607 3,594 7,009 3,919 37,244 4,229
2006 5,511 3,538 6,974 3,862 39,397 4,297
2007 5,513 3,546 6,904 3,787 39,748 4,352
2008 5,466 3,520 6,830 3,712 39,726 4,328
2009 5,239 3,380 7,159 3,895 39,073 4,233
2010 5,117 3,304 6,919 3,769 35,858 4,107
2011 5,032 3,252 6,795 3,706 37,648 4,232
2012 4,950 3,201 6,675 3,645 37,037 4,023
2013 4,874 3,155 6,557 3,585 37,273 4,052
2014 4,797 3,107 6,031 3,630 35,237 3,810
2015 4,646 3,012 6,486 3,555 36,322 4,059
2016 4,525 2,936 6,366 3,494 36,826 4,283
2017 4,450 2,890 6,169 3,389 36,468 4,535
2018 4,374 2,840 6,064 3,332 35,075 4,560
2019 4,292 2,787 5,943 3,265 34,877 4,634
Average annual percentage change
1970-2019 -1.6% -1.1% -1.5% -1.4% 0.2% 1.3%
2009-2019 -2.0% -1.9% -1.8% -1.7% -1.1% 0.9%

Source:
See Appendix A, Section 4. Highway Passenger Mode Energy Intensities.

2 Only end-use energy was counted for electricity.

b 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.

Table 2.15
Energy Intensities of Nonhighway Passenger Modes, 1970-2019*

Air Rail
Certificated air carriers® Intercity Amtrak Rail transit Commuter rail
(Btu per (Btu per (Btu per (Btu per
Year passenger-mile) passenger-mile) passenger-mile) passenger-mile)
1970 10,115 ¢ 712 ¢
1975 7,625 3,311 866 ¢
1980 5,561 2,859 763 ¢
1985 5,053 2,237 927 1,720
1986 5,011 2,037 1,004 1,720
1987 4,827 1,989 1,003 1,628
1988 4,861 1,967 1,014 1,666
1989 4,844 2,082 960 1,622
1990 4,797 2,052 998 1,622
1991 4,602 2,011 1,074 1,601
1992 4,455 2,117 1,041 1,565
1993 4,490 2,142 1,113 1,782
1994 4,407 1,917 1,102 1,605
1995 4,349 2,071 1,102 1,580
1996 4,199 2,194 996 1,541
1997 4,173 2,289 943 1,630
1998 3,987 2,246 931 1,612
1999 4,108 2,362 919 1,670
2000 3,960 2,651 923 1,542
2001 3,943 2,690 925 1,533
2002 3,718 2,537 948 1,542
2003 3,614 2,145 936 1,542
2004 3,505 2,068 907 1,536
2005 3,346 2,025 919 1,658
2006 3,250 1,948 893 1,539
2007 3,153 1,824 851 1,543
2008 3,055 1,745 832 1,579
2009 2,901 1,773 830 1,714
2010 2,825 1,668 832 1,753
2011 2,772 1,628 812 1,681
2012 2,633 1,561 791 1,703
2013 2,568 1,608 793 1,676
2014 2,506 1,629 786 1,638
2015 2,477 1,589 777 1,661
2016 2,449 1,551 761 1,705
2017 2,415 1,524 788 1,657
2018 2,408 1,579 844 1,580
2019 2,370 1,506 851 1,583
Average annual percentage change’
1970-2019 -2.9% -1.7% 0.4% -0.4%
2009-2019 -2.0% -1.6% 0.2% -0.8%

Source:
See Appendix A, Section 5. Nonhighway Passenger Mode Energy Intensities.

2 Only end-use energy was counted for electricity.

b These data differ from the data on Table 2.13 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.

¢ Data are not available.

¢ Average annual percentage calculated to earliest year possible.
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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.

Table 2.16
Energy Intensities of Freight Modes, 1970-2019

Heavy single-unit and Waterborne commerce on
combination trucks Class I freight railroad taxable waterways
Year (Btu per vehicle-mile) (Btu per freight car-mile) (Btu per ton-mile) (Btu per ton-mile)
1970 24,960 17,669 691 2
1975 24,631 18,739 687 2
1980 24,758 18,742 597 2
1985 23,343 17,500 497 a
1986 23,352 17,265 486 a
1987 22,923 16,790 456 a
1988 22,596 16,758 443 a
1989 22411 16,894 437 a
1990 22,795 16,619 420 a
1991 22,749 15,835 391 a
1992 22,609 16,043 393 a
1993 22,373 16,056 389 a
1994 22,193 16,340 388 a
1995 22,097 15,992 372 a
1996 22,109 15,747 368 a
1997 21,340 15,784 370 266
1998 21,516 15,372 365 256
1999 22,884 15,363 363 266
2000 23,449 14,917 352 270
2001 23,024 15,108 346 253
2002 23,462 15,003 345 253
2003 22,461 15,016 344 251
2004 20,540 15,274 341 241
2005 22,866 15,152 337 241
2006 23,340 b 14,990 330 235
2007 28,452 14,846 320 225
2008 28,695 14,573 305 252
2009 21,024 13,907 291 225
2010 21,499 13,733 289 217
2011 21,677 14,043 298 211
2012 21,524 13,800 294 211
2013 21,540 14,607 296 233
2014 21,573 14,533 292 214
2015 21,382 14,405 297 a
2016 21,335 14,557 299 a
2017 21,132 14,400 293 a
2018 20,826 14,644 296 a
2019 20,812 14,453 298 a
Average annual percentage change
1970-2019 -0.4% -0.4% -1.7% a
2009-2019 -0.1% 0.4% 0.2% 2

Source:
See Appendix A, Section 6. Freight Mode Energy Intensities.

2 Data are not available.
b Due to changes in the FHWA fuel use methodology, truck data are not comparable with data before the year
2007.
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The top countries producing the world’s cars and trucks have changed over the last 18 years. In 2020, China was
the largest producer of cars and trucks. In 2000, Japan produced the most cars and the United States produced

the most trucks (includes light trucks). Car production in 2020 was less than in 2000 likely due to two reasons --
sport utility vehicles becoming more popular than automobiles in some countries and the 2020 pandemic.

Table 3.1
World Production of Cars and Trucks, 2000 and 2020
(thousands)
Percent change
Cars 2000 2020 2000-2020
China 605 10,149 1578%
Japan 8,363 6,960 -17%
Germany 5,132 3,515 -31%
U.S. 5,542 1,924 -65%
Spain 2,366 1,801 -24%
India 605 1,707 182%
Brazil 1,362 1,609 18%
Russia 969 1,257 30%
Czech Republic 428 1,153 169%
South Korea 1,881 1,148 -39%
Slovakia 123 970 689%
Mexico 1,130 951 -16%
France 2,880 920 -68%
UK 1,641 890 -46%
Turkey 297 855 187%
All Other Countries 7,903 5,170 -35%
Total World 41,229 40,979 -1%
Percent change
Trucks? 2000 2020 2000-2020
China 1,464 15,076 929%
uU.s. 7,263 6,897 -5%
South Korea 512.99 2,359 360%
Mexico 792.401 2,208 179%
India 283.403 1,687 495%
Japan 1,781 1,108 -38%
Canada 1,411 1,048 -26%
Thailand 315 889 182%
All Other Countries 3,893 4,129 6%
Total World 17,717 35,400 100%

Source:
Ward’s Communications, www.wardsauto.com.

2 Includes light trucks, heavy trucks, and buses.
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Source:
See Table 3.1.

Source:
See Table 3.1.
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Figure 3.1. World Car Production, 1983-2020*
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2 The sharp decrease in 2009 coincides with the recession. Note that the scales of the two figures differ.
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Use caution comparing historical data because of disconnects in data series and definitional differences among
countries. The United States uses light trucks (SUVs, minivans, pickups) for personal travel which are not counted

as cars in this table. China’s light trucks were not counted in this table until 2014, when a reclassification of vehicle
types added them as cars. The U.S. share of world cars continued to be below 12%. The growth in the World total
comes mainly from developing countries, like China, Indonesia, India, and South Korea.

Table 3.2
Car Registrations for Selected Countries, 1960-2019
(thousands)
Average
annual
percentage
change
Country 1960 1970 1980 1990 2000 2005 2010 2015 2019 1990-2019
Argentina 474 1,482 3,112 4284 5,060 5340 7,605 10403 11,067 3.3%
Brazil a a a 12,127 15,393 18370 25,541 35471 37,720 4.0%
Canada® 4,104 6,602 10256 12,622 16,832 18,124 20,121 22,068 23,600 2.2%
China® a a 351 1,897 3,750 8,900 34,430 146,800 212,395 17.7%
France 4950 11,860 18440 23,550 28,060 30,100 31,300 32,000 32,125 1.1%
Germany?® 4856 14376 23236 35512 43,772 46,090 42302 45071 47,716 1.0%
India a a 2 2,300 5,150 7,654 13,300 26,065 34,504 9.8%
Indonesia a a 2 1,200 2 3,850 8,891 13,846 17,238 9.6%
Japan 457 8,779 23,660 34924 52437 57,091 58,347 60,987 62,140 2.0%
Malaysia a a 2 1,811 4,213 6,402 9,115 11,279 16,382 7.9%
Pakistan a a 2 738 375 411 1,726 2,807 3,355 5.4%
Russia a a 2 @ 20,353 25,285 34,350 41,000 52,956 5.2%
South Korea a a 2 2,075 8,084 11,122 13,632 16,562 19,129 8.0%
United
Kingdom 5650 11,802 15,438 22,528 27,185 30,652 31,258 33,542 35,732 1.6%
United States 61,671 89,244 121,601 143,550 127,721 132,909 129,053 122,322 121,231 -0.6%
U.S. percentage
of world 62.7% 46.1% 38.0% 32.3% 23.3% 21.5% 17.8% 13.1% 11.8%
World total 98,305 193,479 320,390 444900 548558 617,914 723,567 931,260 1,083,528 3.1%

Source:

Ward’s Communications, www.wardsauto.com.

2 Data are not available.
b Data from 2000 and later are not comparable to prior data. Canada reclassified autos and trucks prior to 2000.
¢ Light trucks were reclassified into the car category in 2014.
4 Data for 1990 and prior include West Germany only. Kraftwagen are included with automobiles.
¢ Data for earliest year available.
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Use caution comparing historical data because of disconnects in data series and definitional differences among
countries. The United States totals include SUVs, minivans, and light trucks, many of which are used for personal

travel. Thus, countries that only use trucks for freight movement will not be comparable to the United States.
China’s light trucks were included in this table until a reclassification in 2014.

Table 3.3
Truck and Bus Registrations for Selected Countries, 1960-2019
(thousands)
Average
annual
percentage
change
Country 1960 1970 1980 1990 2000 2005 2010 2015 2019 1990-2019
Argentina 392 788 1,217 1,501 1,554 1,730 2,511 3,305 3,576 3.0%
Brazil a a a 936 3,917 4,653 6,524 7,272 7,759 7.6%
Canada® 1,056 1,481 2,955 3,931 739 786 933 1,147 1,221 -4.0%
China® a a 1,480 4314 9,650 21,750 43,590 25,200 41,485 8.1%
France 1,650 1,850 2,550 4,910 5,733 6,198 6,444 6,652 8,127 1.8%
Germany! 786 1,228 1,617 2,764 3,534 3,133 2,960 3,356 3,890 1.2%
India a a a 2,050 2,390 4,145 9,500 18,447 26,827 9.3%
Indonesia a a 2 1,391 2,373 2,950 6,938 9,238 10,549 7.2%
Japan 896 8,803 14,197 22,773 20,211 16,734 15,512 14,503 14,529 -1.5%
Malaysia a a a 616 1,030 1,323 1,138 1,335 1,676 3.5%
Pakistan a a 2 172 385 414 538 678 779 5.3%
Russia a a a 7,200 5,041 5,705 6,304 8,000 8,968 0.8%
South
Korea a a a 1,320 3,956 4,275 4,310 4,428 4,505 4.3%
United
Kingdom 1,534 1,769 1,920 3,774 3,361 3,943 4,220 4,677 5277 1.2%
United
States 12,186 19,175 34,195 45,106 85,579 104,788 119,179 141,872 165,653 4.6%
U.S.
percentage
of world 42.6% 36.2% 37.7% 32.7% 42.1% 42.6% 38.5% 42.7% 40.7%
World total 28,583 52,899 90,592 138,082 203,272 245,798 309,395 332,434 406,770 3.8%
Source:

Ward’s Communications, www.wardsauto.com.

2 Data are not available.
b Data from 2000 and later are not comparable to prior data. Canada reclassified autos and trucks prior to 2000.
¢ Light trucks were reclassified into the car category in 2014.

4 Data for 1990 and prior include West Germany only. Kraftwagen are included with automobiles.
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VEHICLES IN USE

Both the Federal Highway Administration (FHWA) and IHS Automotive 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:

o The FHWA data include all 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. IHS Automotive data include only those vehicles which are registered on July 1 of the
given year and would not include vehicles registered after that date.

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. IHS Automotive data included passenger
vans in the car count until 1980; since 1980 all vans have been counted as trucks.

e Starting in 1993, the FHWA reclassified some minivans and sport utility vehicles into the truck
category which were previously included with cars. 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. Beginning with 2009, the FHWA discontinued the car/2-axle, 4-tire truck
designations on Table VM-1. The data since 2009 come from Tables MV-1 and MV-9.

e The FHWA data include all non-military Federal vehicles, while IHS Automotive 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.

e In 2012 both IHS Automotive and FHWA changed their methodologies for the car/light truck
split which created a significant decrease in the number of cars reported and a corresponding

increase in the number of light trucks.
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In the early 1980's, researchers had to make a conscious choice of which data series to use, since they differed by

as much as 11%. In 2005 the two sources differed by less than 1%. Both sources changed their methodologies for

the car/light truck split causing significant decreases to the number of cars in 2012.

Table 3.4
U.S. Cars and Trucks in Use, 1970-2019
(thousands)
Cars Trucks Total
IHS Percentage IHS Percentage IHS Percentage
Year FHWA Automotive difference FHWA Automotive  difference FHWA  Automotive difference
1970 89,243 80,448 10.9% 18,797 17,688 6.3% 108,040 98,136 10.1%
1975 106,706 95,241 12.0% 25,781 24,813 3.9% 132,487 120,054 10.4%
1980 121,601 104,564 16.3% 33,667 35,268 -4.5% 155,267 139,832 11.0%
1985 127,885 114,662 11.5% 43,210 42387 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 135,670 131,072 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 135,400 135,047 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% 110,242 113,931 -3.2% 247,322 249,813 -1.0%
2009 134,880 132,500 1.8% 110,561 116,472 -5.1% 245,441 248,972 -1.4%
2010 130,892 129,053 1.4% 110,322 119,179 -7.4% 241,214 248,232 -2.8%
2011 125,657 127,577 -1.5% 118,483 121,355 -2.4% 244,140 248,932 -1.9%
2012 111,290 120,902 -8.0% 133,130 130,595 1.9% 244,420 251,497 -2.8%
2013 113,676 120,214 -5.4% 132,931 132,501 0.3% 246,607 252,715 -2.4%
2014 113,899 120,984 -5.9% 137,531 137,043 0.4% 251,430 258,027 -2.6%
2015 112,864 122,322 -7.7% 141,256 141,872 -0.4% 254,120 264,194 -3.8%
2016 112,961 123,553 -8.6% 146,182 147,014 -0.6% 259,144 270,566 -4.2%
2017 111,177 124,141 -10.4% 149,301 151,838 -1.7% 260,478 275,979 -5.6%
2018 111,242 122,828 -9.4% 152,702 158,671 -3.8% 263,944 281,499 -6.2%
2019 108,548 121,231 -10.5% 158,352 165,653 -4.4% 266,900 286,884 -7.0%
Source:

FHWA - U.S. Department of Transportation, Federal Highway Administration, 1970-2008, Highway Statistics 2008
and earlier, Washington, DC, 2009, Table VM-1 and annual. 2009-2019 data from Tables MV-1 and MV-9,
Highway Statistics 2019 and earlier editions. (Additional resources: www.fhwa.dot.gov)

IHS Automotive - IHS Automotive, Detroit, Michigan. Used with permission. FURTHER REPRODUCTION

PROHIBITED. (Additional resources: https://www.ihs.com/industry/automotive.html)
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Light trucks comprise more than half of all vehicle registrations in 44 states. The District of Columbia has the

smallest share of light trucks.

Table 3.5
Motor Vehicle Registrations by State and Vehicle Type, 2019
(thousands)
Medium &

State Cars Motorcycles Light Trucks® Heavy Trucks® Buses All Motor Vehicles
Alabama 2,109 108 2,812 253 6 5,288
Alaska 179 28 529 51 9 795
Arizona 2,406 160 3,163 245 8 5,983
Arkansas 887 170 1,645 188 12 2,902
California 14,895 808 13,777 1,667 101 31,247
Colorado 1,741 186 3,226 246 13 5,412
Connecticut 1,261 86 1,433 88 12 2,879
Delaware 423 28 532 29 4 1,017
Dist. of Columbia 204 4 118 19 5 350
Florida 7,841 591 8,676 666 59 17,834
Georgia 3,500 204 4,422 432 37 8,595
Hawaii 499 40 692 38 3 1,272
Idaho 602 67 1,155 126 4 1,955
Illinois 4,323 315 5,386 634 35 10,692
Indiana 2,186 252 3,217 547 21 6,223
Towa 1,222 193 2,070 292 9 3,786
Kansas 947 92 1,421 216 7 2,682
Kentucky 1,669 112 2,355 236 11 4,383
Louisiana 1,350 41 2,172 210 29 3,803
Maine 374 52 622 78 5 1,130
Maryland 1,869 113 2,033 166 23 4,204
Massachusetts® 2,089 163 2,642 154 14 5,061
Michigan 2,831 253 4,957 390 9 8,440
Minnesota 1,837 235 2,996 338 20 5,426
Mississippi 806 32 1,071 151 7 2,067
Missouri 2,053 136 2,982 336 27 5,534
Montana 439 339 1,002 116 5 1,901
Nebraska® 662 54 995 244 14 1,968
Nevada 1,060 75 1,330 77 4 2,547
New Hampshire 489 79 732 60 3 1,363
New Jersey 2,639 148 2,940 279 26 6,033
New Mexico 642 60 1,012 106 6 1,825
New York 4,444 385 6,080 398 82 11,389
North Carolina 3,435 188 4,416 457 32 8,527
North Dakota 229 39 495 138 4 904
Ohio 4,423 407 5,470 559 42 10,901
Oklahoma® 1,255 129 2,067 252 3 3,707
Oregon 1,425 135 2,138 204 18 3,919
Pennsylvania 4,268 367 5,488 622 56 10,800
Rhode Island 397 24 416 30 2 869
South Carolina 1,801 117 2,303 278 18 4,516
South Dakota 343 124 689 123 3 1,281
Tennessee 2,185 185 3,230 188 30 5,818
Texas 8,314 351 13,116 1,156 70 23,007
Utah 922 106 1,283 113 7 2,430
Vermont 207 30 342 40 1 620
Virginia 3,187 194 3,943 289 35 7,648
Washington 2,944 232 3,812 364 25 7,377
West Virginia® 537 47 991 91 3 1,668
Wisconsin 2,004 284 3,034 330 15 5,666
Wyoming 196 29 554 61 4 844
Total 108,548 8,596 143,983 14,369 995 276,491

Source:
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2019, Washington, DC,
2021, Tables MV-1 and MV-9. (Additional resources: www.thwa.dot.gov)

2 Includes pickups, vans, sport-utility vehicles and other light trucks.
b Includes medium and heavy trucks over 10,000 Ib. gross vehicle weight rating.
¢ Estimated by FHWA based on State reported data or data from secondary sources.
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Table 3.6 (Updated June 2022)
New Retail Vehicle Sales, 1970-2021

(thousands)

Total
Calendar Light Subtotal Heavy Vehicle

Year Cars Trucks?® Light Vehicles Trucks Sales
1970 8,321 1,457 9,778 334 10,112
1975 8,486 2,053 10,539 298 10,837
1980 8,949 1,960 10,909 271 11,180
1981 8,488 1,746 10,234 226 10,460
1982 7,956 2,063 10,019 184 10,203
1983 9,148 2,521 11,669 189 11,858
1984 10,324 3,255 13,579 282 13,861
1985 10,979 3,688 14,667 295 14,962
1986 11,404 4,594 15,998 277 16,275
1987 10,187 4,610 14,797 302 15,099
1988 10,544 4,800 15,344 348 15,692
1989 9,776 4,610 14,386 330 14,716
1990 9,301 4,548 13,849 297 14,146
1991 8,185 4,122 12,307 242 12,549
1992 8,213 4,629 12,842 276 13,118
1993 8,518 5,351 13,869 330 14,199
1994 8,991 6,033 15,024 387 15,411
1995 8,620 6,053 14,673 428 15,101
1996 8,479 6,519 14,998 411 15,409
1997 8,217 6,797 15,014 430 15,444
1998 8,085 7,299 15,384 526 15,910
1999 8,638 8,073 16,711 641 17,352
2000 8,778 8,386 17,164 579 17,743
2001 8,352 8,598 16,950 452 17,402
2002 8,042 8,633 16,675 402 17,077
2003 7,556 8,938 16,494 420 16,914
2004 7,483 9,254 16,737 538 17,275
2005 7,660 9,114 16,774 664 17,438
2006 7,762 8,574 16,336 694 17,030
2007 7,562 8,305 15,867 537 16,404
2008 6,769 6,246 13,015 432 13,447
2009 5,402 4,834 10,236 312 10,548
2010 5,636 5,758 11,394 378 11,772
2011 6,093 6,449 12,542 500 13,042
2012 7,245 6,975 14,220 569 14,789
2013 7,586 7,693 15,279 606 15,884
2014 7,708 8,484 16,192 671 16,862
2015 7,529 9,578 17,107 732 17,839
2016 6,883 10,296 17,179 697 17,876
2017 6,089 10,738 16,827 732 17,559
2018 5,310 11,609 16,919 789 17,708
2019 4,720 11,911 16,630 854 17,485
2020 3,402 10,721 14,123 758 14,882
2021 3,350 11,220 14,570 842 15,412

Average annual percentage change
1970-2021 -1.8% 4.1% 0.8% 1.8% 0.8%
2011-2021 -5.8% 5.7% 1.5% 5.3% 1.7%

Source:
Ward’s Communications, www.wardsauto.com.

? Includes light trucks of 10,000 Ib gross vehicle weight and less.
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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 2019. 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

States at two different points in time, 2009 and 2019. For example, the graph shows that in 2009, Eastern Europe’s
vehicles per thousand people was about where the United States was in 1949, but by 2019 it is about where the
United States was in 1958. The lower part of the graph (1900-1930) is shown enlarged on the facing page.

Figure 3.3. Vehicles per Thousand People: U.S. (Over Time) Compared to
Other Countries (in 2009 and 2019)
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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 is listed separately, but is also included in the Asia, Far East region.

Table 3.7
Vehicles per Thousand People in Selected Countries/Regions, 2009 and 2019

Vehicles per 1,000 people

Country/Region 2009 2019
Africa 24.9 41.2
Asia, Far East 57.7 125.8
Asia, Middle East 101.2 159.4
Brazil 149.2 215.9
Canada 620.9 669.4
Central & South America 169.7 185.3
China 46.2 182.7
Europe, East 363.9 418.4
Europe, West 583.3 628.9
India 14.4 46.8
Indonesia 359 102.7
Mexico 225.1 356.2
Pacific 560.9 608.4
United States 828.7 842.3

Sources:

2019 population — U.S. Census Bureau, Population Division, International Data Base (IDB) World, September 2021.
(Additional resources: www.census.gov/programs-surveys/international-programs)

2019 vehicles — United States: See Table 3.6. All other countries: Ward’s Communications, www.wardsauto.com.

2009 data — Oak Ridge National Laboratory, Transportation Energy Data Book: Edition 30, ORNL-6986, 2011.
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The number of vehicles per thousand people in the United States has grown tremendously since 1900. After a peak

in 2007 at 844.5, the number declined but began rising in 2012. By 2019 there were 842.3 vehicles per thousand
people in the United States.

Table 3.8
Vehicles per Thousand People in the United States, 1900-2019
U.S. U.S. U.S. U.S. U.S.
vehicles vehicles vehicles vehicles vehicles
per 1,000 per 1,000 per 1,000 per 1,000 per 1,000
Year people Year people Year people Year people Year people
1900 0.1 1924 154.4 1948 280.2 1972 585.6 1996 781.2
1901 0.2 1925 173.3 1949 299.6 1973 615.2 1997 776.0
1902 0.3 1926 189.1 1950 323.7 1974 632.3 1998 781.2
1903 0.4 1927 195.8 1951 337.1 1975 640.1 1999 790.1
1904 0.7 1928 204.9 1952 340.6 1976 659.5 2000 800.3
1905 0.9 1929 219.3 1953 353.7 1977 669.0 2001 825.8
1906 1.3 1930 217.3 1954 361.4 1978 690.2 2002 815.7
1907 1.7 1931 210.4 1955 379.8 1979 700.4 2003 816.1
1908 2.2 1932 195.4 1956 387.6 1980 710.7 2004 829.9
1909 3.5 1933 192.4 1957 392.1 1981 715.2 2005 837.3
1910 5.1 1934 199.9 1958 392.2 1982 714.0 2006 840.7
1911 6.8 1935 208.6 1959 402.8 1983 724.3 2007 844.5
1912 9.9 1936 222.6 1960 410.4 1984 728.2 2008 841.6
1913 12.9 1937 2333 1961 415.1 1985 744.5 2009 828.7
1914 17.8 1938 229.7 1962 426.1 1986 753.3 2010 808.4
1915 24.8 1939 236.9 1963 438.8 1987 758.6 2011 812.5
1916 35.5 1940 245.6 1964 451.6 1988 772.9 2012 807.8
1917 49.6 1941 261.6 1965 466.9 1989 777.0 2013 809.1
1918 59.7 1942 244.7 1966 489.3 1990 773.4 2014 817.1
1919 72.5 1943 2259 1967 500.7 1991 760.2 2015 821.1
1920 86.8 1944 220.2 1968 516.5 1992 758.0 2016 831.2
1921 96.7 1945 221.8 1969 533.4 1993 761.9 2017 836.6
1922 111.5 1946 243.1 1970 545.4 1994 766.9 2018 836.3
1923 134.9 1947 262.6 1971 562.5 1995 771.0 2019 842.3
Sources:

Population — U.S. Census Bureau, Population Division, International Data Base (IDB) World, September 2021.
(Additional resources: www.census.gov/programs-surveys/international-programs.html)
Vehicles — U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2019,
Washington, DC, 2021.
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Total vehicle-miles traveled increased each year from 2011 to 2019. 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 36% more travel in 2019 than in 1970, and cars account for 40% less travel between those two
time periods.

Table 3.9
Shares of Highway Vehicle-Miles Traveled by Vehicle Type, 1970-2019
Total
Two-axle, Other vehicle-miles
four-tire single-unit ~ Combination traveled
Year Cars Motorcycles trucks trucks trucks Buses (million miles)
1970 82.6% 0.3% 11.1% 2.4% 3.2% 0.4% 1,109,724
1975 77.9% 0.4% 15.1% 2.6% 3.5% 0.5% 1,327,664
1980 72.8% 0.7% 19.0% 2.6% 4.5% 0.4% 1,527,295
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 58.2% 0.3% 33.7% 2.6% 4.9% 0.3% 2,797,287
2002 58.1% 0.3% 33.8% 2.7% 4.9% 0.2% 2,855,508
2003 57.8% 0.3% 34.0% 2.7% 4.8% 0.2% 2,890,412
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 55.2% 0.4% 36.7% 2.7% 4.8% 0.2% 3,032,399
2008 54.3% 0.5% 37.3% 2.8% 4.8% 0.2% 2,973,509
2009 53.0% 0.7% 36.1% 4.1% 5.7% 0.5% 2,956,764
2010 50.4% 0.6% 38.8% 3.7% 5.9% 0.5% 2,967,266
2011 49.4% 0.6% 40.4% 3.5% 5.6% 0.5% 2,950,402
2012 48.4% 0.7% 41.3% 3.6% 5.5% 0.5% 2,969,433
2013 48.4% 0.7% 41.2% 3.6% 5.6% 0.5% 2,988,280
2014 47.5% 0.7% 42.1% 3.6% 5.6% 0.5% 3,025,656
2015 46.7% 0.6% 43.1% 3.5% 5.5% 0.5% 3,095,373
2016 45.8% 0.6% 44.0% 3.6% 5.5% 0.5% 3,174,408
2017 44.3% 0.6% 45.2% 3.6% 5.6% 0.5% 3,212,347
2018 43.8% 0.6% 45.6% 3.7% 5.7% 0.6% 3,240,326
2019 42.1% 0.6% 47.5% 3.8% 5.4% 0.6% 3,261,772
Average annual percentage change
1970-2019 2.2%
2009-2019 1.0%

Source:

U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2019, Washington, DC,
2021, Table VM-1 and annual. (Additional resources: www.fhwa.dot.gov). 2009-2019 cars and 2-axle 4-tire
trucks — see Section 7 in Appendix A.

2 Due to FHWA methodology changes, data from 2007-on are not comparable with previous data.
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The majority of vehicle miles of travel (VMT) in each state is on streets and roads. Interstate travel accounted for

34% of VMT in the United States in 2020.

Table 3.10 (Updated June 2022)
Vehicle Miles of Travel by State, 2020
(million vehicle miles)

Rural Rural streets Urban Urban Streets
State Interstate® and roads® Interstate® and Roads® Total
Alabama 6,130 21,683 8,945 31,163 67,921
Alaska 742 1,741 727 2,096 5,306
Arizona 6,865 8,903 14,335 35,156 65,758
Arkansas 3,997 12,308 6,142 11,472 33,919
California 21,752 33,629 122,657 121,774 299,812
Colorado 4,754 10,286 13,419 20,182 48,642
Connecticut 802 2,135 13,663 13,245 29,845
Delaware 299 1,722 1,792 4,533 8,345
Dist. of Columbia 0 0 726 2,305 3,030
Florida 12,190 23,051 42,789 130,046 208,076
Georgia 7,304 21,680 25,937 61,046 115,967
Hawaii 0 1,467 2,067 5,251 8,785
Idaho 2,854 7,163 1,750 5,639 17,406
Tllinois 8,268 15,058 21,639 49,156 94,121
Indiana 7,650 20,081 10,860 38,017 76,608
Towa 4,446 13,431 2,689 9,185 29,751
Kansas 4,586 9,111 5,147 9,009 27,854
Kentucky 9,235 15,997 7,025 14,279 46,536
Louisiana 6,560 12,411 9,655 19,748 48,374
Maine 1,777 7,327 1,124 2,358 13,086
Maryland 2,264 7,140 18,534 22,947 50,385
Massachusetts 774 1,919 19,004 32,430 54,127
Michigan 7,298 20,295 19,426 39,528 86,547
Minnesota 3,457 18,709 11,182 18,271 51,619
Mississippi 4,624 18,665 4,668 11,708 39,665
Missouri 11,310 21,219 17,203 23,064 72,797
Montana 2,454 5,970 611 3,070 12,104
Nebraska 3,674 7,162 2,558 6,037 19,432
Nevada 2,201 3,132 5,647 14,251 25,231
New Hampshire 1,121 3,816 2,930 4,089 11,956
New Jersey 1,387 2,864 23,539 38,551 66,341
New Mexico 4,126 10,085 2,669 6,377 23,756
New York 5,137 16,785 31,203 49,351 102,477
North Carolina 8,428 28,429 22,693 46,792 106,342
North Dakota 1,337 4,550 503 2,378 8,768
Ohio 9,130 22,052 26,602 45,331 103,115
Oklahoma 5,050 15,822 7,962 13,167 42,000
Oregon 3,646 8,729 6,236 13,686 32,298
Pennsylvania 11,101 19,998 19,652 37,232 87,982
Rhode Island 284 487 2,661 3,431 6,364
South Carolina 7,760 16,631 7,871 21,710 53,972
South Dakota 2,587 4,252 901 2,003 9,743
Tennessee 8,475 16,480 16,177 35,260 76,392
Texas 18,886 52,796 75,593 113,307 260,582
Utah 3,469 5,308 7,876 13,599 30,251
Vermont 927 3,345 462 1,272 6,007
Virginia 8,769 17,670 20,268 29,404 76,110
Washington 5,931 9,562 15,288 22,877 53,658
West Virginia 1,925 6,335 2,936 4,858 16,054
Wisconsin 6,276 22,977 9,983 18,364 57,600
Wyoming 2,521 4,618 525 2,137 9,800
U.S. Total 266,540 636,987 716,952 1,283,142 2,903,622

Source:
U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2020, Washington, DC,
2022, Table VM-2. (Additional resources: www.thwa.dot.gov)

2 Includes Interstates, freeways, and expressways.
b Includes other principal arterial, minor arterial, major collector, minor collector and local streets and roads.

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



In 1970 only 2.9% of the car population was 15 years old or older; by 2013 that number rose to nearly 20%.

Table 3.11
Cars in Operation by Age, 1970, 2000, and 2013

1970 2000 2013
Vehicles Cumulative Vehicles Cumulative Vehicles Cumulative
Age (years) (thousands)  Percentage®  percentage” (thousands)  Percentage® percentage® (thousands)  Percentage®  percentage”
Under 1° 6,288 7.8% 7.8% 6,665 3:2% 3:2% 9,287 7.1% 7.1%
9,299 11.6% 19.4% 8,177 6.4% 11.6% 7,700 5.9% 13.1%
2 8,816 11.0% 30.3% 7,655 6.0% 17.6% 5,957 4.6% 17.6%
3 7,878 9.8% 40.1% 7,906 6.2% 23.8% 6,159 47% 22.4%
4 8,538 10.6% 50.8% 7413 5.8% 29.6% 5,484 42% 26.6%
5 8,506 10.6% 61.3% 8,675 6.8% 36.4% 7,226 5.6% 32.1%
6 7,116 8.8% 70.2% 7,628 6.0% 42.4% 7,896 6.1% 38.2%
7 6,268 7.8% 78.0% 7,650 6.0% 48.4% 7,706 5.9% 44.1%
8 5,058 6.3% 84.3% 7,021 5:5% 53.9% 7,843 6.0% 50.2%
9 3267 4.1% 88.3% 7,109 3.6% 39.4% 6,924 5.3% 55.5%
10 2,776 3.5% 91.8% 7,071 3.5% 65.0% 7,237 5.6% 61.1%
1 1,692 2.1% 93.9% 7,338 3.7% 70.7% 7,167 5.5% 66.6%
12 799 1.0% 94.9% 6,876 5.4% 76.1% 6,660 5.1% 71.7%
13 996 1.2% 96.1% 6,084 4.8% 80.9% 6,889 5.3% 77.0%
14 794 1.0% 97.1% 5,334 42% 85.0% 5,487 42% 81.2%
15 and older 2,336 2.9% 100.0% 19,119 15.0% 100.0% 24,457 18.8% 100.0%
Subtotal 80,427 100.0% 127,721 100.0% 130,078 100.0%
Age not given 22 0 0
Total 80,449 121,721 130,078
Source:

IHS Automotive, Detroit, MI. Used with permission. FURTHER REPRODUCTION PROHIBITED.

2 Percentages may not sum to totals due to rounding.
b Includes cars which were sold prior to July 1, 1970, and similarly, sold prior to July 1, 2000. For 2013, cars
sold prior to December 31, 2013 were included.
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The number of trucks in the United States has grown significantly since 1970, some of it due to the use of light
trucks (pickups, vans, sport utility vehicles) as personal passenger vehicles. Those light trucks, as well as

medium and heavy trucks, are included in the data. In 1970 about 15% of trucks were age 15 or older,; by 2013,
that increased to 20.8%.

Table 3.12
Trucks in Operation by Age, 1970, 2000, and 2013

1970 2000 2013
Vehicles Cumulative Vehicles Cumulative Vehicles Cumulative
Age (years) (thousands)  Percentage®  percentage® (thousands)  Percentage®  percentage” (thousands)  Percentage®  percentage®

Under 1° 1,262 7.1% 7.1% 6,439 7.5% 7.5% 8,097 6.5% 6.5%

| 1,881 10.6% 17.8% 7,726 9.0% 16.6% 6,391 5.1% 11.6%

2 1,536 8.7% 26.5% 6,630 7.7% 24.3% 6,417 5.2% 16.8%

3 1,428 8.1% 34.6% 6,313 7.4% 31.7% 4972 4.0% 20.8%

4 1,483 8.4% 43.0% 3,300 6.2% 37.9% 3,991 3.2% 24.0%

5 1,339 7.6% 50.5% 5,818 6.8% 44.7% 6,927 5.6% 29.5%

6 1,154 6.5% 57.1% 5,206 6.1% 50.8% 7,587 6.1% 35.6%

7 975 5.5% 62.6% 4,335 5.1% 55.8% 7,580 6.1% 41.7%

8 826 4.7% 67.3% 3,547 4.1% 60.0% 7,585 6.1% 47.8%

9 621 3.5% 70.8% 3411 4.0% 63.9% 7,978 6.4% 54.2%

10 658 3.7% 74.5% 3,258 3.8% 67.8% 7,201 5.8% 60.0%

1 583 3.3% 77.8% 3,665 4.3% 72.0% 6,850 5.5% 65.5%

12 383 22% 80.0% 3421 4.0% 76.0% 6,163 4.9% 70.4%

13 417 2.4% 82.3% 2,860 3.3% 79.4% 5,673 4.6% 75.0%

14 414 23% 84.7% 2812 3.3% 82.7% 5217 42% 79.2%

15 and older 2,710 15.3% 100.0% 14,838 17.3% 100.0% 25917 20.8% 100.0%

Subtotal 17,670 100.0% 85,579 100.0% 124,545 100.0%
Age note given 15 0 0
Total 17,685 85,579 124,545

Source:

IHS Automotive, Detroit, MI. Used with permission. FURTHER REPRODUCTION PROHIBITED.

2 Percentages may not sum to totals due to rounding.
b Includes trucks which were sold prior to July 1, 1970, and similarly, sold prior to July 1, 2000. For 2013,
trucks sold prior to December 31, 2013 were included.
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The average age of cars and light trucks has grown to a record level in 2020—12.1 years. Light trucks, which

include pickups, vans, and sport utility vehicles, had a lower average age than cars in 2018.

Table 3.13
U.S. Average Vehicle Age, 1970-2020

Calendar Year Passenger cars Light trucks All light vehicles
1970 5.6 7.3 a
1975 6.0 6.9 a
1980 6.6 7.1 a
1985 7.6 8.1 a
1990 7.8 8.0 a
1991 7.9 8.1 a
1992 8.1 8.4 a
1993 8.3 8.6 a
1994 8.4 8.4 a
1995 8.4 8.3 8.4
1996 8.5 8.3 8.5
1997 8.7 8.5 8.6
1998 8.9 8.5 8.8
1999 9.1 8.5 8.8
2000 9.1 8.4 8.9
2001 9.3 8.4 8.9 b
2002 9.8 9.4 9.6
2003 9.9 9.0 9.7
2004 10.0 9.5 9.8
2005 10.1 9.5 9.8
2006 10.2 9.5 9.9
2007 10.3 9.6 10.0
2008 10.4 9.8 10.1
2009 10.5 10.1 10.3
2010 10.8 10.5 10.6
2011 11.1 10.8 10.9
2012 11.3 11.1 11.2
2013 11.4 11.3 11.4
2014 11.4 11.4 11.4
2015 11.5 11.5 11.5
2016 11.6 11.6 11.6
2017 a a 11.7
2018 11.9 11.7 11.8
2019 a a 11.9
2020 2 2 12.1

Source:
IHS Automotive, Detroit, MI. Used with permission. FURTHER REPRODUCTION PROHIBITED. (Additional
resources: https://www.ihs.com/industry/automotive.html)

2 Data are not available.
®In 2013, IHS Automotive published a data series showing vehicle age from 2002-2013. These data did not
match the previous data published in earlier releases and, therefore, are not comparable.
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The Environmental Protection Agency estimated the annual vehicle miles of travel for cars and light trucks up to
30 years old for the mid-term evaluation of the Light Vehicle Greenhouse Gas Emissions Standards and Corporate

Average Fuel Economy Standards. The “Total” row represents the number of miles a car or light truck would
travel if it is in operation for 30 years. Typical lifetime miles from a 2006 study by the National Highway Traffic
Safety Administration (NHTSA) are shown below the total.

Table 3.14
Annual Mileage for Cars and Light Trucks by Vehicle Age

Estimated annual Estimated annual
Vehicle age vehicle miles of vehicle miles of travel
(years) travel for cars for light trucks
0 13,843 15,962
1 13,580 15,670
2 13,296 15,320
3 12,992 15,098
4 12,672 14,528
5 12,337 14,081
6 11,989 13,548
7 11,630 13,112
8 11,262 12,544
9 10,887 12,078
10 10,509 11,595
11 10,129 11,131
12 9,748 10,641
13 9,370 10,153
14 8,997 9,691
15 8,629 9,239
16 8,270 8,797
17 7,922 8,383
18 7,586 8,009
19 7,265 7,666
20 6,962 7,358
21 6,679 7,089
22 6,416 6,862
23 6,177 6,684
24 5,963 6,556
25 5,778 6,481
26 5,623 6,466
27 5,499 6,466
28 5,410 6,466
29 5,358 6,466
30 5,358 6,466
Total 278,134 310,610
NHTSA 2006 study — 152,137 179,954

typical lifetime miles

Sources:

U.S. Environmental Protection Agency, Draft Technical Assessment Report: Midterm Evaluation of Light-Duty
Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years
2022-2025, EPA-420-D-16-900, July 2016. (Additional resources: https://www.epa.gov/regulations-emissions-
vehicles-and-engines/midterm-evaluation-light-duty-vehicle-greenhouse-gas-ghg#TAR)

U.S. Department of Transportation, National Highway Traffic Safety Administration, Vehicle Survivability and
Travel Mileage Schedules, January 2006.
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The Environmental Protection Agency estimated the survival rates for cars and light trucks for the mid-term

evaluation of the Light Vehicle Greenhouse Gas Emissions Standards and Corporate Average Fuel Economy
Standards.

Table 3.15
Survival Rates for Cars and Light Trucks by Vehicle Age

Estimated Estimated
Vehicle age survival rate survival rate
(years) for cars for light trucks

0 1.000 1.000
1 0.997 0.991
2 0.994 0.982
3 0.991 0.973
4 0.984 0.960
5 0.974 0.941
6 0.961 0.919
7 0.942 0.891
8 0.920 0.859
9 0.893 0.823
10 0.862 0.784
11 0.826 0.741
12 0.788 0.697
13 0.718 0.651
14 0.613 0.605
15 0.510 0.553
16 0.415 0.502
17 0.332 0.453
18 0.261 0.407
19 0.203 0.364
20 0.157 0.324
21 0.120 0.288
22 0.092 0.255
23 0.070 0.225
24 0.053 0.198
25 0.040 0.174
26 0.030 0.153
27 0.023 0.133
28 0.013 0.117
29 0.010 0.102
30 0.007 0.089
31 0.002 0.027

Source:

U.S. Environmental Protection Agency, Draft Technical Assessment Report: Midterm Evaluation of Light-Duty
Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards for Model Years
2022-2025, EPA-420-D-16-900, July 2016. (Additional resources: https://www.epa.gov/regulations-emissions-
vehicles-and-engines/midterm-evaluation-light-duty-vehicle-greenhouse-gas-ghg#TAR)
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Using current registration data and a scrappage model by Greenspan and Cohen [1996 paper:
www.federalreserve.gov/pubs/feds/1996/199640/199640pap.pdf], ORNL calculated heavy truck (trucks over

26,000 Ib gross vehicle weight) scrappage rates. The expected median lifetime for a 1990 model year heavy truck
is 29 years. These data are fitted model values which assume constant economic conditions.

Table 3.16
Heavy Truck® Scrappage and Survival Rates
1970, 1980, and 1990 Model Years

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 98.8 1.2 98.5 1.5 99.4 0.6
5 97.2 1.6 96.7 1.9 98.6 0.8
6 953 1.9 94.5 2.3 97.6 1.0
7 93.2 2.3 92.0 2.7 96.5 1.2
8 90.7 2.6 89.1 3.1 95.2 1.3
9 88.1 3.0 86.0 3.5 93.8 1.5
10 85.2 33 82.7 3.9 92.2 1.7
11 82.1 3.6 79.1 43 90.5 1.9
12 78.8 4.0 75.4 4.7 88.6 2.0
13 75.4 43 71.6 5.1 86.7 2.2
14 71.9 4.7 67.7 5.5 84.6 2.4
15 68.3 5.0 63.7 59 82.4 2.6
16 64.6 53 59.7 6.3 80.2 2.7
17 61.0 5.7 55.7 6.7 77.9 2.9
18 57.3 6.0 51.8 7.1 75.5 3.1
19 53.7 6.3 47.9 7.4 73.0 33
20 50.1 6.7 44.2 7.8 70.5 34
21 46.6 7.0 40.6 8.2 68.0 3.6
22 43.2 7.3 37.1 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 43
26 30.8 8.6 24.8 10.1 55.1 4.5
27 28.0 8.9 22.2 10.5 52.6 4.6
28 25.4 9.3 19.8 10.9 50.0 4.8
29 23.0 9.6 17.6 11.2 47.6 5.0
30 20.7 9.9 15.5 11.6 45.1 5.1
E/I{Z?iiig 20.0 years 18.5 years 28.0 years
Source:

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

? Heavy trucks are trucks over 26,000 1b gross vehicle weight.

b Tt was assumed that scrappage for vehicles less than 4 years old is 0.

¢ The percentage of heavy trucks which will be in use at the end of the year.

4 The percentage of heavy trucks which will be retired from use during the year.
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LIGHT VEHICLES & CHARACTERISTICS
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Definition of Light Truck

Often for regulatory purposes, agencies within the federal government have differing
definitions for the term “light truck.” Private data collectors, such as Ward’s Communications or
IHS Automotive/Polk, have their own definitions as well. The paragraphs below are intended as a
guide to the different definitions which are used in this document.

The data in Table 4.2 are from the Federal Highway Administration (FHWA). From 1970 to
2008 the FHWA defined light trucks as two-axle, four-tire trucks, including pickups, vans, SUVs,
and other two-axle, four-tire trucks under 10,000 Ib gross vehicle weight rating (GVWR). In 2009,
the FHWA changed methodologies and no longer publishes vehicle miles, fuel use, and fuel
economy of light trucks separately from cars. They continue to publish vehicle registrations for
pickups, vans, SUVs and other two-axle, four tire trucks under 10,000 1b. The methodology used
by Oak Ridge National Laboratory (ORNL) to continue the data series on Table 4.2 after 2008 is
based on the FHWA data for all light vehicles, thus uses the same definition of light trucks. See
Section 7.2 in Appendix A for the methodology of light truck data on Table 4.2 after 2008. Data
on energy use in Tables 2.7 through 2.9 also use the FHWA definition of light truck.

Tables 3.6, 4.4, and 4.7 are light truck sales based on Ward’s Communications data. Ward’s
definition of light trucks includes pickups, vans, SUVs, and specialty purpose vehicles up to
14,000 Ib GVWR. However, in most cases, data are available by individual GVWR and ORNL
summarized only light trucks that were 10,000 Ib GVWR or less and did not include the heavier
trucks. Thus, the definition on these tables is nearly identical to the FHWA definition.

The Environmental Protection Agency (EPA) and the U. S. Department of Transportation,
National Highway Traffic Safety Administration (NHTSA), issued joint rulemaking to establish
Corporate Average Fuel Economy (CAFE) standards and greenhouse gas emissions standards
beginning with model year 2012. The rulemaking established new definitions of cars and light
trucks. Before the rule, CAFE standards applied to cars and light trucks (pickups, vans, SUVs, and
other trucks) less than 8,500 Ib GVWR. After the rule, some two-wheel drive SUVs are considered
cars instead of light trucks, and personal passenger vehicles (vans and SUVs) up to 10,000 1b
GVWR are considered light trucks. Thus, data are now categorized as cars, car SUVs, truck SUVs,
pickups and vans. Table 4.10 gives a listing of which SUVs are considered car SUVs for model
year 2016. The EPA revised their data series back to 1975, so the definitions are consistent
historically. Data on tables 4.9 through 4.19 are based on EPA data and thus use this definition of
cars and light trucks. The CAFE data on Table 4.27 apply to cars only through 2011 and cars plus
car SUVs after that. The CAFE data on Table 4.28 are for trucks up to 8,500 Ib GVWR through
2011 and after that are for truck SUVs and vans up to 10,000 Ib GVWR, and pickup trucks up to
8,500 Ib GVWR.

Because of these different definitions, caution is advised when comparing light truck data from
different sources.
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The data in this table from 1985—on DO NOT include minivans, pickups, or sport utility vehicles. Much of the data

for 2009-on were estimated; the FHWA no longer publishes travel and fuel data for cars. A methodology change
for the number of cars registered affected the series in 2012.

Table 4.1 (Updated June 2022)
Summary Statistics for Cars, 1970-2020

Average fuel

Registrations® Vehicle travel Average annual Fuel use economy” per vehicle
Year (thousands) (billion miles) miles per vehicle  (million gallons) (miles per gallon)
1970 89,244 916.7 10,272 67,820 13.5
1975 106,706 1,034.0 9,690 74,140 13.9
1980 121,601 1,111.6 9,141 69,981 15.9
1985¢ 127,885 1,246.8 9,749 71,518 17.4
1990 133,700 1,408.3 10,533 69,568 20.2
1991 128,300 1,358.2 10,586 64,318 21.1
1992 126,581 1,371.6 10,836 65,436 21.0
1993 127,327 1,374.7 10,797 67,047 20.5
1994 127,883 1,406.1 10,995 67,874 20.7
1995 128,387 1,438.3 11,203 68,072 21.1
1996 129,728 1,469.9 11,330 69,221 21.2
1997 129,749 1,502.6 11,580 69,892 21.5
1998 131,839 1,549.6 11,754 71,695 21.6
1999 132,432 1,569.1 11,848 73,283 214
2000 133,621 1,600.3 11,976 73,065 21.9
2001 137,633 1,628.3 11,831 73,559 22.1
2002 135,921 1,658.5 12,202 75,471 22.0
2003 135,670 1,672.1 12,325 74,590 224
2004 136,431 1,699.9 12,460 75,402 22.5
2005 136,568 1,708.4 12,510 77,418 22.1
2006 135,400 1,690.5 12,485 75,009 22.5
2007 135,933 1,672.5 12,304 74,377 22.5
2008 137,080 1,615.9 11,788 71,497 22.6 d
2009 134,880 1,566.8 11,616 66,587 23.5
2010 130,892 1,496.4 11,432 62,245 24.0
2011 125,657 1,457.8 11,601 59,646 244
2012 111,290 1,438.6 12,928 57,899 249
2013 113,676 1,446.0 12,720 57,290 25.2
2014 113,899 1,436.6 12,613 56,470 254
2015 112,864 1,445.4 12,807 55,212 26.2
2016 112,961 1,453.4 12,866 54,248 26.8
2017 111,177 1,424.3 12,811 52,268 273
2018 111,242 1,419.6 12,761 51,174 27.7
2019 108,548 1,374.3 12,661 48,579 28.3
2020 105,144 1,155.9 10,994 40,460 28.6
Average annual percentage change
1970-2020 0.3% 0.5% 0.1% -1.0% 1.5%
2010-2020 -2.2% -2.5% -0.4% -4.2% 1.7%

Source:

1970-2008: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009,
Washington, DC, 2011, Table VM-1 and annual. 2009-on: See Section 7.1 in Appendix A. (Additional
resources: www.fhwa.dot.gov)

? This number differs from IHS Automotive’s estimates of “number of cars in use.” See Table 3.4.

b Average fuel economy for all cars.

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

4 Due to FHWA methodology changes, data from 2009-on are not comparable with previous data.
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Much of the data for 2009-on were estimated, the FHWA no longer publishes travel and fuel use data for two-axle,

four-tire trucks. A methodology change for the number of registrations affected the data series in 2012.

Table 4.2 (Updated June 2022)
Summary Statistics for Two-Axle, Four-Tire Trucks, 1970-2020

Average fuel

Registrations Vehicle travel Average annual Fuel use economy® per vehicle
Year (thousands) (billion miles) miles per vehicle (million gallons) (miles per gallon)
1970 14,211 123.3 8,675 12,313 10.0
1975 20,418 200.7 9,830 19,081 10.5
1980 27,876 290.9 10,437 23,796 12.2
1985 37,214 391.0 10,506 27,363 14.3
1990 48,275 574.6 11,902 35,611 16.1
1991 53,033 649.4 12,245 38,217 17.0
1992 57,091 706.9 12,381 40,929 17.3
1993 59,994 745.8 12,430 42,851 17.4
1994 62,904 764.6 12,156 44,112 17.3
1995 65,738 790.0 12,018 45,605 17.3
1996 69,134 816.5 11,811 47,354 17.2
1997 70,224 850.7 12,115 49,389 17.2
1998 71,330 868.3 12,173 50,462 17.2
1999 75,356 901.0 11,957 52,859 17.0
2000 79,085 923.1 11,672 52,939 17.4
2001 84,188 943.2 11,204 53,522 17.6
2002 85,011 966.0 11,364 55,220 17.5
2003 87,187 984.1 11,287 60,758 16.2
2004 91,845 1,027.2 11,184 63,417 16.2
2005 95,337 1,041.1 10,920 58,869 17.7
2006 99,125 1,082.5 10,920 60,685 17.8
2007 101,470 1,112.3 10,962 61,836 18.0
2008 101,235 1,108.6 10,951 61,199 18.1 c
2009 100,154 1,066.5 10,649 61,824 17.3
2010 102,702 1,152.1 11,218 64,687 17.8
2011 105,571 1,192.7 11,298 65,786 18.1
2012 120,847 1,225.5 10,142 66,395 18.5
2013 120,523 1,231.8 10,220 65,555 18.8
2014 124,681 1,274.0 10,218 69,012 18.5
2015 128,553 1,3343 10,448 70,933 18.8
2016 132,716 1,396.4 10,521 73,107 19.1
2017 137,749 1,453.1 10,549 73,835 19.7
2018 138,357 1,477.5 10,679 73,802 20.0
2019 143,983 1,549.7 10,763 75,856 20.4
2020 147,977 1,412.8 9,547 68,054 20.8
Average annual percentage change
1970-2020 4.8% 5.0% 0.2% 3.5% 1.5%
2010-2020 3.7% 2.1% -1.6% 0.5% 1.5%

Source:

1970-2008: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2009,
Washington, DC, 2011, Table MV-9. Previous years Table VM-1. 2009-on: See Section 7.2 in Appendix A.
(Additional resources: www.thwa.dot.gov)

* Average fuel economy for all two-axle, four-tire trucks.

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

¢ Due to FHWA methodology changes, data from 2009-on are not comparable with previous data.
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These data are the combination of the car and two-axle, four-tire truck data from Tables 4.1 and 4.2 thus the data

may not match exactly with the FHWA VM-1 table’s light-duty vehicle data. The methodology change after 2008
affects these data as well.

Table 4.3 (Updated June 2022)
Summary Statistics for Light Vehicles, 1970-2020

Average fuel

Registrations Vehicle travel Average annual Fuel use economy® per vehicle
Year (thousands) (billion miles) miles per vehicle (million gallons) (miles per gallon)
1970 103,455 1,040 10,053 80,133 13.0
1975 127,124 1,235 9,712 93,221 13.2
1980 149,477 1,403 9,383 93,777 15.0
1985 165,099 1,638 9,920 98,881 16.6
1986 169,386 1,694 10,001 102,248 16.6
1987 172,589 1,773 10,272 103,906 17.1
1988 177,641 1,872 10,541 105,998 17.7
1989 180,504 1,938 10,735 107,184 18.1
1990 181,975 1,983 10,896 105,179 18.9
1991 181,333 2,008 11,071 102,535 19.6
1992 183,672 2,078 11,316 106,365 19.5
1993 187,321 2,120 11,320 109,898 19.3
1994 190,787 2,171 11,378 111,986 19.4
1995 194,125 2,228 11,479 113,677 19.6
1996 198,862 2,286 11,497 116,575 19.6
1997 199,973 2,353 11,768 119,281 19.7
1998 203,169 2,418 11,901 122,157 19.8
1999 207,788 2,470 11,888 126,142 19.6
2000 212,706 2,523 11,863 126,004 20.0
2001 221,821 2,572 11,593 127,081 20.2
2002 220,932 2,625 11,879 130,691 20.1
2003 222,857 2,656 11,919 135,348 19.6
2004 228,276 2,727 11,946 138,819 19.6
2005 231,905 2,749 11,856 136,287 20.2
2006 234,525 2,773 11,824 135,694 20.4
2007 237,403 2,785 11,730 136,213 20.4
2008 238,315 2,724 11,432 132,696 20.5 c
2009 235,034 2,633 11,204 128,411 20.5
2010 233,594 2,648 11,338 126,932 209
2011 231,228 2,650 11,463 125,432 21.1
2012 232,137 2,664 11,476 124,294 214
2013 234,199 2,678 11,434 122,845 21.8
2014 238,580 2,711 11,361 125,482 21.6
2015 241,417 2,780 11,514 122,940 22.6
2016 245,677 2,850 11,599 127,355 22.4
2017 248,926 2,877 11,559 126,103 22.8
2018 249,599 2,897 11,607 124,976 232
2019 252,530 2,924 11,579 124,436 235
2020 253,121 2,569 10,148 108,514 23.7
Average annual percentage change
1970-2020 1.8% 1.8% 0.0% 0.6% 1.2%
2010-2020 0.7% -0.2% -0.9% -1.5% 1.3%

Sources:
Tables 4.1 and 4.2.

2 Average fuel economy for all light vehicles.
b Beginning in this year the data were revised to include all vans (including mini-vans), pickups and sport utility
vehicles.
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¢ Due to FHWA methodology changes, data from 2009-on are not comparable with previous data.

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 methodologies are described to estimate the sales of class 2b trucks. The 1999 data are
the latest available for fuel use and vehicle miles of travel of class 2b trucks.

Table 4.4
Summary Statistics on Class 1, Class 2a, and Class 2b Light Trucks

Estimated
2000 Percent Estimated  Estimated fuel

CY 1999 truck diesel Average annual fuel use economy

truck sales  population  trucks in age miles? (billion® (miles per

Class (truck weight) (millions)  (millions)  population (years) (billions) gallons) gallon)

Class 1 (0-6,000 1bs) 5.7 49.7 0.3% 7.3 672.7 374 18.0
Class 2a (6,001 — 8,500 Ibs) 1.8 19.2 2.5% 7.4 251.9 18.0 14.0
Class 2b (8,501 — 10,000 1bs) 0.5 5.8 24.0% 8.6 76.7 5.5 13.9

Note: CY - calendar year.

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

Table 4.5
Example of Class 2b Vehicle Models, 2017

Manufacturer Model Type
Chevrolet Silverado 2500HD Pickup
Chevrolet Express 2500, 3500 Van
FCA Dodge Ram 2500 Pickup
FCA Dodge Ram ProMaster 1500 Van
Ford E-Series 350 Van
Ford F-250, F-350 Pickup
Ford F-250, F-350 CC Chassis Cab
Ford Transit 150, 250, 350, 350HD Van
Ford Transit CC / CA 150, 250, 350, 350HD Chassis Cab / Cutaway Van
GMC Savana 2500 Van
GMC Sierra 2500 Pickup
GMC Yukon 2500 SUvV
Mercedes-Benz Sprinter Van
Source:
Birky, Alicia, et al., Electrification Beyond Light-Duty: Class 2b-3 Commercial Vehicles, ORNL/TM-2017/744,
December 2017.

2 Estimates derived using 2000 population data and 1997 usage data. See source for details.
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Figure 4.1. Truck Registrations by Class and Type, 2014

Total Registrations, 2014 New Vehicle Registrations, 2014

Class 7-8
tractor, 11%

Class 2b
pickup & van,
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vocational,
ik _ Class 2b
- pickup & van,
52%

38%

Class 4-8
vocational,
22%

Class 3
vocational, 3% / Class 3
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Source:
Birky, Alicia, et al., Electrification Beyond Light Duty: Class 2b-3 Commercial Vehicles, ORNL/TM-2017/744,
December 2017.
Figure 4.2. Class 2b and 3 Registrations by Fuel Type, 2014
Total Registrations, 2014 New Vehicle Registrations, 2014
Class 3 other, Class 3 other,
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Source:
Birky, Alicia, et al., Electrification Beyond Light Duty: Class 2b-3 Commercial Vehicles, ORNL/TM-2017/744,
December 2017.
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Car sales in 2021 were at the lowest point in this series. Consumer preference towards sport utility vehicles is likely

one reason for the decline. The pandemic and supply chain issues may also be factors in low 2020 and 2021 sales.

Table 4.6 (Updated June 2022)
New Retail Car Sales in the United States, 1970-2021

Percentage

Calendar Domestic? Import® Total® Percentage FCA/Ford/GM Percentage
year (thousands) imports sales? diesel
1970 7,112 1,209 8,321 14.5% d 0.07%
1975 6,945 1,541 8,486 18.2% d 0.32%
1980 6,580 2,369 8,949 26.5% 73.8% 4.32%
1985 8,205 2,775 10,979 25.3% 72.9% 0.83%
1990 6,917 2,384 9,301 25.6% 65.7% 0.08%
1995 7,114 1,506 8,620 17.5% 65.3% 0.03%
1996 7,206 1,272 8,479 15.0% 64.1% 0.09%
1997 6,862 1,355 8,217 16.5% 62.2% 0.09%
1998 6,705 1,380 8,085 17.1% 59.7% 0.14%
1999 6,919 1,719 8,638 19.9% 58.3% 0.16%
2000 6,762 2,016 8,778 23.0% 55.0% 0.26%
2001 6,254 2,098 8,352 25.1% 51.4% 0.18%
2002 5,817 2,226 8,042 27.7% 48.4% 0.39%
2003 5,473 2,083 7,556 27.6% 47.1% 0.52%
2004 5,333 2,149 7,483 28.7% 44.9% 0.40%
2005 5,473 2,187 7,660 28.5% 43.1% 0.63%
2006 5,417 2,345 7,762 30.2% 40.5% 0.82%
2007 5,197 2,365 7,562 31.3% 36.9% 0.11%
2008 4,491 2,278 6,769 33.7% 34.2% 0.11%
2009 3,558 1,843 5,402 34.1% 31.3% 2.93%
2010 3,791 1,844 5,636 32.7% 31.7% 2.69%
2011 4,146 1,947 6,093 32.0% 33.3% 1.47%
2012 5,120 2,125 7,245 29.3% 31.6% 2.69%
2013 5,433 2,153 7,586 28.4% 32.4% 2.45%
2014 5,610 2,098 7,708 27.2% 31.2% 2.41%
2015 5,595 1,922 7,517 25.6% 29.7% 1.14%
2016 5,146 1,727 6,873 25.1% 27.9% 0.12%
2017 4,593 1,488 6,081 24.5% 25.8% 0.09%
2018 4,087 1,217 5,304 22.9% 23.8% 0.08%
2019 3,544 1,171 4,715 24.8% 20.0% 0.02%
2020 2,560 842 3,402 24.8% 17.3% 0.00%
2021 2,376 974 3,350 29.1% 11.0% 0.00%

Average annual percentage change
1970-2021 -2.1% -0.4% -1.8%
2011-2021 -5.4% -6.7% -5.8%

Source:

Domestic and import data - 1970-97: American Automobile Manufacturers Association, Motor Vehicle Facts and
Figures 1998, Detroit, M1, 1998, p. 15, and annual. 1997 data from Economic Indicators, 4th Quarter 1997.
1998-2021: Ward’s Communication, www.wardsauto.com.

? Any vehicle built in North America regardless of manufacturer.

> Any vehicle built outside of North America regardless of manufacturer. Does not include import tourist
deliveries.

¢ Sums may not add to totals due to rounding.

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), have grown more popular and by 2021 accounted for 77.0% of all light vehicle sales.
Imports accounted for only 23.1% of 2021 light truck sales.

Table 4.7 (Updated June 2022)
New Retail Sales of Trucks 10,000 Pounds GVW and Less in the United States, 1970-2021

Percentages
Light truck Light trucks of Light trucks

Calendar sales® FCA/Ford/GM all light of total
year (thousands) Import® sales® Diesel? vehicle sales® truck sales
1970 1,457 4.5% Not available f 14.8% 77.8%
1975 2,053 10.0% Not available f 20.9% 78.6%
1980 1,960 24.4% Not available 4.0% 17.5% 78.1%
1985 3,688 22.6% 78.2% 4.0% 25.1% 77.7%
1990 4,548 13.5% 80.9% 2.3% 32.8% 93.8%
1991 4,122 13.1% 79.4% 3.2% 33.5% 94.4%
1992 4,629 8.8% 83.1% 2.5% 36.0% 94.4%
1993 5,351 7.1% 83.4% 2.3% 38.6% 94.2%
1994 6,033 6.8% 82.9% 2.5% 40.2% 94.0%
1995 6,053 6.6% 83.4% 3.8% 41.3% 93.2%
1996 6,519 6.7% 83.8% 3.1% 43.5% 93.4%
1997 6,797 8.5% 81.9% 2.7% 45.3% 93.4%
1998 7,299 9.0% 80.5% 2.6% 47.4% 92.6%
1999 8,073 9.6% 78.0% 2.9% 48.3% 92.0%
2000 8,386 10.2% 76.1% 3.4% 48.9% 92.8%
2001 8,598 11.4% 75.3% 2.9% 50.7% 94.3%
2002 8,633 12.4% 74.7% 2.7% 51.8% 94.9%
2003 8,938 13.7% 72.4% 2.9% 54.2% 95.0%
2004 9,254 13.5% 70.1% 2.8% 55.3% 94.3%
2005 9,114 13.3% 68.2% 2.7% 54.3% 93.1%
2006 8,574 15.7% 63.9% 2.8% 52.5% 92.3%
2007 8,305 16.7% 61.9% 3.2% 52.3% 93.3%
2008 6,246 17.6% 61.2% 3.4% 48.0% 92.9%
2009 4,834 18.3% 57.8% 4.2% 47.2% 93.0%
2010 5,758 15.6% 57.6% 4.9% 50.5% 93.8%
2011 6,449 15.2% 59.4% 5.4% 51.4% 92.7%
2012 6,975 15.2% 57.7% 5.5% 49.0% 92.6%
2013 7,693 16.1% 57.3% 5.3% 50.3% 92.7%
2014 8,484 16.0% 57.6% 5.4% 52.4% 92.7%
2015 9,578 18.6% 57.0% 5.5% 56.0% 92.7%
2016 10,296 20.9% 55.6% 5.4% 60.0% 93.7%
2017 10,738 22.4% 54.2% 4.4% 63.8% 93.6%
2018 11,609 23.8% 53.1% 4.2% 68.6% 93.6%
2019 11,911 22.0% 52.8% 3.3% 71.6% 93.3%
2020 10,721 22.9% 51.7% 4.1% 75.9% 93.4%
2021 11,220 23.1% 46.8% 4.9% 77.0% 93.0%

Average annual percentage change
1970-2021 4.1%
2011-2021 5.7%
Source:

Ward’s Communications, www.wardsauto.com.

2 Includes all trucks of 10,000 pounds gross vehicle weight and less sold in the United States.
b Excluding transplants.

¢ Includes Ford, General Motors, and Stellantis (and predecessor entities).

4 Based on model year factory installations from 1970-2016. Based on retail sales thereafter.
¢ Includes cars and light trucks up to 10,000 1b gross vehicle weight.
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f Indicates less than 1 percent.

The relationship between gallons used over a given distance and miles per gallon (mpg) is not linear. Thus, an
increase in fuel economy by 5 mpg does not translate to a constant fiel savings amount. Replacing a low-mpg car
or truck with one that has just slightly better fuel economy will save more fuel than replacing a high-mpg car or

truck with a more efficient vehicle. For example, replacing a truck that gets 10 mpg for a new one that gets 15 mpg
will save 33 gallons of fuel for every 1,000 miles driven. In contrast, replacing a 30-mpg car with a new car that
gets 35 mpg will save 5 gallons of fuel for every 1,000 miles driven.

Figure 4.3. Fuel Use versus Fuel Economy
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Note: Each category on the horizontal axis shows a five-mile per gallon improvement in fuel economy.

Source:
U.S. Department of Energy fuel economy data www.fueleconomy.gov.
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The fuel economy values that manufacturers must use to comply with the Corporate Average Fuel Economy (CAFE)
standards are not the same as fuel economy values on new vehicle window stickers. Nor are they the same as the
real-world estimates published in Tables 4.9, 4.11, and 4.12. The number of test cycles used and the weighting of

city and highway mileage differs with these three fuel economy metrics. The example of a 2021 Toyota Prius Eco
shows a combined fuel economy of 81 miles per gallon (mpg) for CAFE purposes, 56 mpg for the window sticker,
and 55 mpg as the best real-world estimate. The fuel economy difference is not constant among vehicle models.

Table 4.8
Fuel Economy Comparison Among CAFE, Window Sticker, and Real-World Estimates
for the 2021 Toyota Prius Eco

Fuel economy value
(miles per gallon)

Fuel economy City/highway Combined
metric Purpose weighting Test basis City Hwy  City/Hwy
. Basis for manufacturer
CAFE unadjusted o liance with CAFE 55%/45%  2-cycle 81 84 78
2-cycle test
standards

N?W VCth'le Consume'r 1qfqmat10n t.0 5504/45% 5-cycle 56 58 53
window sticker compare individual vehicles
Estimated real- Best estimate of real-world 43%/57% 5-cycle 55 58 53
world performance

Notes: CAFE estimates and standards are shown in Tables 4.27 and 4.28. Test cycles are shown in Figures 4.8-
4.12.

Source:

U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: www.epa.gov/fuel-economy-trends)
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The production-weighted filel economy of cars increased dramatically from 1975 (13.5 mpg) to 1985 (23.0 mpg)

but rose only 0.5 mpg from 1985 to 2005. Since 2005, fuel economy rose 8.2 mpg—from 23.5 mpg in 2005 to 31.7
mpg in 2021. The fuel economy values have been adjusted to provide the best estimate of real-world performance.

Table 4.9
Production, Production Shares, and Production-Weighted Fuel Economies of New Domestic and
Import Cars, Model Years 1975-2021°

Car Car SUV
Fuel Fuel
Production Production economy Production Production economy
Model year (thousands) share (%)° (mpg) (thousands) share (%)° (mpg)
1975 8,237 99.9% 13.5 10 0.1% 11.1
1980 9,443 100.0% 20.0 0 0.0% 14.6
1990 8,810 99.3% 233 65 0.7% 18.8
1991 8,524 97.4% 234 224 2.6% 18.2
1992 8,108 97.1% 23.1 243 2.9% 17.8
1993 8,456 94.7% 23.5 473 5.3% 17.0
1994 8,415 96.2% 233 332 3.8% 18.0
1995 9,396 97.7% 234 220 2.3% 17.8
1996 7,890 96.5% 233 287 3.5% 18.4
1997 8,334 95.8% 234 361 4.2% 19.2
1998 7,971 94.6% 234 454 5.4% 18.2
1999 8,376 94.5% 23.0 488 5.5% 18.5
2000 9,125 93.7% 229 617 6.3% 17.9
2001 8,405 91.9% 23.0 743 8.1% 18.8
2002 8,301 93.2% 23.1 603 6.8% 193
2003 7,921 93.2% 233 575 6.8% 19.9
2004 7,537 92.2% 23.1 639 7.8% 20.0
2005 8,027 90.8% 235 813 9.2% 20.2
2006 7,993 91.4% 233 751 8.6% 20.5
2007 8,082 89.8% 24.1 919 10.2% 20.6
2008 7,319 88.8% 243 924 11.2% 21.2
2009 5,636 90.3% 253 608 9.7% 22.0
2010 6,061 86.9% 26.2 915 13.1% 23.0
2011 5,743 82.6% 25.8 1,207 17.4% 23.5
2012 7,393 85.4% 27.6 1,265 14.6% 233
2013 8,226 84.5% 28.4 1,514 15.5% 243
2014 7,639 83.0% 28.4 1,566 17.0% 244
2015 7,899 82.3% 29.0 1,701 17.7% 25.1
2016 7,131 79.2% 29.2 1,870 20.8% 26.2
2017 6,979 78.1% 30.2 1,961 21.9% 26.2
2018 5,962 76.5% 30.8 1,831 23.5% 273
2019 5,279 73.6% 30.9 1,891 26.4% 27.5
2020 4,245 70.4% 31.7 1,785 29.6% 28.4
2021¢ d 69.9% 31.7 d 30.1% 30.5

Note: See Table 4.12 for all cars (car + car SUV). See Table 4.10 for car SUV listing.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: (Additional resources: www.epa.gov/fuel-economy-trends)

2 The fuel economy data on this table are adjusted to provide the best estimate of real world performance.
These data are typically 20-25% lower than Corporate Average Fuel Economy data.

b Production share is based on total of cars plus car SUVs. Percentages may not sum to totals due to rounding.

¢ Data for 2021 are preliminary.

4 Data are not available.
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A vehicle classification was created to match the Corporate Average Fuel Economy (CAFE) methodology. Under
CAFE, two-wheel and all-wheel drive sport utility vehicles that are under 6,000 Ib gross vehicle weight and do not

have off road capabilities will be held to the same standards as cars. The Environmental Protection Agency has
labeled these vehicles as “car SUVs.”

Table 4.10

Definition of Car Sport Utility Vehicles in Model Year 2021

Acura RDX FWD Jeep Renegade 4x2

Alfa Romeo Stelvio Kia Soul Electric

BMW X3 sDrive30i Kia Sportage FWD

Buick Encore FWD Lexus NX 300

Buick Envision FWD Lexus NX 300 AWD
Cadillac XT4 FWD Lexus NX 300 AWD F Sport
Chevrolet Equinox FWD Lexus RX 350

Chevrolet Trax FWD Lexus RX 350 AWD

Ford Ecosport FWD Lexus RX 350 L

Ford Edge FWD Lincoln Corsair FWD

Ford Escape FWD Lincoln Nautilus FWD

Ford Escape FWD HEV Mazda CX-30 2WD

Ford Escape FWD PHEV Mazda CX-5 2WD

Ford Mustang Mach-E GT Mercedes GLA 250

GMC Terrain FWD Mercedes GLB 250

Honda CR-V FWD Mercedes GLC 300

Honda Passport FWD Mitsubishi Outlander Sport 2WD
Hyundai Kona AWD Nissan Rogue FWD

Hyundai Kona Electric Nissan Rogue FWD SV/SL/Platinum
Hyundai Kona FWD Nissan Rogue Sport

Hyundai Nexo Tesla Model X

Hyundai Nexo Blue Tesla Model Y

Hyundai Santa Fe AWD Toyota RAV4

Hyundai Tucson AWD Volvo XC40 FWD

Hyundai Tucson FWD Volvo XC60 FWD

Infiniti QX50 VW Atlas Cross Sport
Jaguar [-Pace EV400 VW ID.4 Ist

Jeep Cherokee FWD VW ID.4 AWD Pro

Jeep Compass 4X2 VW ID.4 Pro

Note: 2WD = Two-wheel drive. AWD = All-wheel drive. FWD = Front-wheel drive.

Source:

U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November

2021. (Additional resources: www.epa.gov/fuel-economy-trends)
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Production of sport utility vehicles (SUVs) has grown substantially since 1975. The production-weighted fuel

economy of truck SUVs was 24.0 mpg in 2021. Estimates show 67.8% of all light trucks produced in 2021 were
truck SUVs.

Table 4.11
Production, Production Shares, and Production-Weighted Fuel Economies of New Domestic
and Import Light Trucks, Model Years 1975-2021*

Pickup Van Truck SUV
Fuel Fuel Fuel
Model Production Share Economy Production Share Economy Production Share Economy
Year (Thousands) (%)° (mpg) (Thousands) (%)° (mpg) (Thousands) (%)° (mpg)
1975 1,343 67.9% 11.9 457 23.1% 11.1 177 9.0% 11.0
1980 1,437 77.1% 16.5 242 13.0% 14.1 184 9.9% 13.2
1985 2,078 58.0% 18.2 855 23.9% 16.5 648 18.1% 16.5
1990 1,835 49.1% 17.4 1,262 33.7% 17.8 643 17.2% 16.4
1991 1,920 50.2% 18.2 1,034 27.0% 17.9 871 22.8% 16.7
1992 1,840 48.1% 17.5 1,221 31.9% 17.9 761 19.9% 16.2
1993 2,002 46.8% 17.6 1,441 33.7% 18.2 838 19.6% 16.3
1994 2,669 49.6% 17.4 1,418 26.4% 17.8 1,291 24.0% 16.0
1995 2,271 41.1% 16.9 1,662 30.1% 18.1 1,596 28.9% 16.0
1996 1,955 39.4% 17.1 1,409 28.4% 18.3 1,603 32.3% 16.2
1997 2,408 41.8% 16.8 1,265 22.0% 18.2 2,089 36.3% 16.1
1998 2,415 40.0% 17.0 1,489 24.7% 18.7 2,127 35.3% 16.2
1999 2,544 40.1% 16.3 1,463 23.0% 18.3 2,342 36.9% 16.1
2000 2,612 38.2% 16.7 1,691 24.8% 18.6 2,526 37.0% 16.0
2001 2,519 39.0% 16.0 1,232 19.1% 18.0 2,707 41.9% 16.4
2002 2,380 33.0% 15.8 1,243 17.2% 18.7 3,588 49.8% 16.3
2003 2,474 34.0% 16.1 1,232 16.9% 19.0 3,571 49.1% 16.4
2004 2,505 33.3% 15.7 953 12.7% 19.2 4,075 54.1% 16.5
2005 2,300 32.6% 15.8 1,481 21.0% 19.3 3,272 46.4% 16.7
2006 2,188 34.4% 16.1 1,166 18.3% 19.5 3,006 47.3% 17.2
2007 2,113 33.7% 16.2 847 13.5% 19.5 3,314 52.8% 17.7
2008 1,794 31.7% 16.5 790 14.0% 19.8 3,072 54.3% 18.2
2009 989 32.2% 16.9 368 12.0% 20.1 1,714 55.8% 19.3
2010 1,276 30.8% 16.9 559 13.5% 20.1 2,305 55.7% 19.7
2011 1,479 29.2% 17.2 521 10.3% 20.9 3,069 60.5% 19.8
2012 1,357 28.3% 17.2 662 13.8% 21.3 2,771 57.9% 20.0
2013 1,577 28.9% 17.5 571 10.5% 21.1 3,310 60.6% 20.8
2014 1,929 30.6% 18.0 672 10.6% 21.3 3,706 58.8% 21.6
2015 1,786 25.0% 18.8 655 9.2% 21.8 4,697 65.8% 21.9
2016 1,907 26.2% 18.9 630 8.7% 21.7 4,741 65.1% 222
2017 2,054 25.5% 18.9 617 7.7% 222 5,391 66.9% 22.3
2018 2,259 26.7% 19.1 508 6.0% 22.8 5,692 67.3% 23.1
2019 2,521 28.1% 19.0 555 6.2% 22.4 5,893 65.7% 23.5
2020 1,976 25.7% 19.2 402 52% 234 5,313 69.1% 23.8
2021°¢ d 28.0% 19.4 d 4.3% 26.2 d 67.8% 24.0

Note: Data include pickups, vans, and truck SUV less than 8,500 1b. Beginning with 2011, truck SUV and passenger
vans up to 10,000 Ib were also included. See Table 4.12 for all light trucks (pickup + van + truck SUV).

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

2 The fuel economy data on this table are adjusted to provide the best estimate of real world performance.
These data are typically 20-25% lower than Corporate Average Fuel Economy data.

b Production share is based on the total of pickups, plus vans and truck SUVs. Percentages may not sum to
totals due to rounding.

¢ Data for 2021 are preliminary.

4 Data are not available.

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



4-15

The average fuel economy of cars more than doubled from 1975 to 2021 while the average fuel economy of light

trucks grew by 94% in that same time period. This was not steady annual growth, but growth in the 1970’s and
early 1980°s followed by a long period with little improvement. Growth resumed around 2008-2009.

Table 4.12
Production and Production-Weighted Fuel Economies of New Domestic and Import Cars,
Light Trucks and Light Vehicles, Model Years 1975-2021¢

All Cars® All Light Trucks All Light Vehicles
Model Production Fuel Production Fuel Production Fuel
Year (Thousands) Economy (mpg) (Thousands) Economy (mpg) (Thousands) Economy (mpg)
1975 8,247 13.5 1,977 11.6 10,224 13.1
1980 9,444 20.0 1,863 15.8 11,307 19.2
1985 10,879 23.0 3,581 17.5 14,460 21.3
1990 8,875 23.3 3,740 17.4 12,615 21.2
1995 9,616 233 5,529 17.0 15,145 20.5
1996 8,177 23.1 4,967 17.2 13,144 20.4
1997 8,695 232 5,762 16.8 14,457 20.2
1998 8,425 23.0 6,030 17.1 14,455 20.1
1999 8,865 22.7 6,350 16.6 15,215 19.7
2000 9,742 22.5 6,829 16.8 16,571 19.8
2001 9,148 22.6 6,458 16.5 15,606 19.6
2002 8,904 22.8 7,211 16.5 16,115 19.5
2003 8,496 23.0 7,277 16.7 15,773 19.6
2004 8,176 22.9 7,533 16.5 15,709 19.3
2005 8,839 23.1 7,053 16.9 15,892 19.9
2006 8,744 23.0 6,360 17.2 15,104 20.1
2007 9,001 23.7 6,275 17.4 15,276 20.6
2008 8,243 23.9 5,656 17.8 13,898 21.0
2009 6,244 25.0 3,071 18.5 9,316 224
2010 6,976 25.7 4,141 18.8 11,116 22.6
2011 6,949 254 5,069 19.1 12,018 223
2012 8,659 26.9 4,790 19.3 13,449 23.6
2013 9,740 27.7 5,458 19.8 15,198 242
2014 9,205 27.6 6,307 20.3 15,512 24.1
2015 9,601 28.2 7,138 21.1 16,739 24.6
2016 9,001 28.5 7,277 21.2 16,278 24.7
2017 8,954 29.2 8,061 213 17,016 249
2018 7,800 29.9 8,459 21.9 16,259 25.1
2019 7,171 29.9 8,969 22.0 16,139 249
2020 6,030 30.7 7,691 224 13,721 254
2021° d 31.3 d 22.6 d 25.3

Note: Data include pickups, vans, and truck SUV less than 8,500 Ib. Beginning with 2011, truck SUVs and
passenger vans up to 10,000 Ib were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: www.epa.gov/fuel-economy-trends)

2 The fuel economy data on this table are adjusted to provide the best estimate of real world performance.
These data are typically 20-25% lower than Corporate Average Fuel Economy data.

b All Cars include both car and car SUV categories.

¢ Data for 2021 are preliminary.

4 Data are not available, but 38.9% of all light vehicles were cars (car + car SUV) and 61.1% were light trucks
(pickups, vans, and truck SUV) in 2021.
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Back in 1975 only 19.3% of new light vehicles produced were light trucks. Because of the boom in production of
minivans, sport utility vehicles, and pick-up trucks, that number rose to over 40% in 1998. Since 2018 more than

half of light vehicles produced were light trucks. The car SUV category was 11.7% of production in 2021 and the
truck SUVs were 41.4%.

Table 4.13
Light Vehicle Production Shares?, Model Years 1975-2021
Total Light
Vehicles Production Share
Model Car Truck Produced Light
Year Car SUV Pickup Van SUV (thousands) CarsP Trucks
1975 80.6% 0.1% 13.1% 4.5% 1.7% 10,224 80.7% 19.3%
1980 83.5% 0.0% 12.7% 2.1% 1.6% 11,306 83.5% 16.5%
1985 74.6% 0.6% 14.4% 5.9% 4.5% 14,460 75.2% 24.8%
1990 69.8% 0.5% 14.5% 10.0% 5.1% 12,615 70.4% 29.6%
1991 67.8% 1.8% 15.3% 8.2% 6.9% 12,573 69.6% 30.4%
1992 66.6% 2.0% 15.1% 10.0% 6.2% 12,172 68.6% 31.4%
1993 64.0% 3.6% 15.2% 10.9% 6.3% 13,211 67.6% 32.4%
1994 59.6% 2.3% 18.9% 10.0% 9.1% 14,125 61.9% 38.1%
1995 62.0% 1.5% 15.0% 11.0% 10.5% 15,145 63.5% 36.5%
1996 60.0% 2.2% 14.9% 10.7% 12.2% 13,144 62.2% 37.8%
1997 57.6% 2.5% 16.7% 8.8% 14.5% 14,458 60.1% 39.9%
1998 55.1% 3.1% 16.7% 10.3% 14.7% 14,456 58.3% 41.7%
1999 55.1% 3.2% 16.7% 9.6% 15.4% 15,215 58.3% 41.7%
2000 55.1% 3.7% 15.8% 10.2% 15.2% 16,571 58.8% 41.2%
2001 53.9% 4.8% 16.1% 7.9% 17.3% 15,605 58.6% 41.4%
2002 51.5% 3.7% 14.8% 7.7% 22.3% 16,115 55.3% 44.7%
2003 50.2% 3.6% 15.7% 7.8% 22.6% 15,773 53.9% 46.1%
2004 48.0% 4.1% 15.9% 6.1% 25.9% 15,709 52.0% 48.0%
2005 50.5% 5.1% 14.5% 9.3% 20.6% 15,892 55.6% 44.4%
2006 52.9% 5.0% 14.5% 7.7% 19.9% 15,104 57.9% 42.1%
2007 52.9% 6.0% 13.8% 5.5% 21.7% 15,276 58.9% 41.1%
2008 52.7% 6.6% 12.9% 5.7% 22.1% 13,898 59.3% 40.7%
2009 60.5% 6.5% 10.6% 4.0% 18.4% 9,316 67.0% 33.0%
2010 54.5% 8.2% 11.5% 5.0% 20.7% 11,116 62.8% 37.3%
2011 47.8% 10.0% 12.3% 4.3% 25.5% 12,018 57.8% 42.2%
2012 55.0% 9.4% 10.1% 4.9% 20.6% 13,449 64.4% 35.6%
2013 54.1% 10.0% 10.4% 3.8% 21.8% 15,198 64.1% 35.9%
2014 49.2% 10.1% 12.4% 4.3% 23.9% 15,512 59.3% 40.7%
2015 47.2% 10.2% 10.7% 3.9% 28.1% 16,739 57.4% 42.6%
2016 43.8% 11.5% 11.7% 3.9% 29.1% 16,278 55.3% 44.7%
2017 41.0% 11.6% 12.1% 3.6% 31.7% 17,016 52.6% 47.4%
2018 36.7% 11.3% 13.9% 3.1% 35.0% 16,259 48.0% 52.0%
2019 32.7% 11.7% 15.6% 3.4% 36.5% 16,139 44.4% 55.6%
2020 30.9% 13.0% 14.4% 2.9% 38.7% 13,721 43.9% 56.1%
d

2021°¢ 27.2% 11.7% 17.1% 2.6% 41.4% 38.9% 61.1%

Note: Light truck data include pickups, vans, and truck SUVs less than 8,500 1b. Beginning with 2011, SUV and
passenger vans up to 10,000 Ib were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

 Percentages may not sum to totals due to rounding.
b Cars include both car and car SUV categories.

¢ Data for 2021 are preliminary.

4 Data are not available.
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The effects of the Japanese earthquake/tsunami in 2011 are apparent in the large decline in car production for that
vear. 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. Car SUVs are two-wheel drive SUVs that are counted as
cars in the Corporate Average Fuel Economy Standards for model years 2011-on. A listing of the makes/models of
car SUVs is in Table 4.10.

Figure 4.4. Light Vehicle Production Shares, Model Years 1975-2021
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Note: Data for 2021 are preliminary.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November

2021. (Additional resources: www.epa.gov/fuel-economy-trends)
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The number of transmission speeds in new light-duty vehicles has been growing over the last few decades. By 2021,
91% of cars and 96% of light trucks were at least six speeds. The share of light truck transmissions in the 9 & 10-

speed category grew to 35% in 2021. Continuously variable transmissions (CVTs) were 43% of car production and
18% of light truck production. A greater number of gears improves fuel economy and performance by more closely
matching the wheel speed to the optimum engine speed.

Figure 4.5. Car and Light Truck Production by Transmission Speed, Model Years 1980-2021
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Note: Data are production-weighted averages for each model year. Data for model year 2021 are preliminary. CVT

data include both hybrid and non-hybrid. The "Other" category includes electric vehicles and plug-in hybrid-electric

vehicles. Data include light trucks less than 8,500 1b Beginning with 2011, SUVs and passenger vans up to 10,000 1b
were also included.

Source:

U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)
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Increased performance typically comes as a trade-off with fuel economy. But light vehicle manufacturers have been
able to employ advanced technologies to improve both performance and fuel economy. Despite a 143% increase in

horsepower and 51% improvement in acceleration from model year 1980 to 2021, the fuel economy of vehicles
improved 32%. In the 1990s and early 2000s, fuel economy decreased while vehicle weight increased. Fuel
economy has improved nearly every year since 2004.

Figure 4.6. Horsepower, Fuel Economy, Weight, and 0-60 Time for New Light Vehicles,
Model Years 1980-2021
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Note: Data are production-weighted averages for each model year. Data for model year 2021 are preliminary. CVT
data include both hybrid and non-hybrid. Data include light trucks less than 8,500 b Beginning with 2011, SUVs
and passenger vans up to 10,000 Ib were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November

2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)
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Manufacturers have introduced new technologies that have played a significant role in improving the fuel economy
of passenger cars. Turbocharging has enabled manufacturers to downsize engines without sacrificing performance
while gasoline direct injection has improved combustion efficiency in the engine. Cylinder deactivation is another
strategy for reducing engine displacement that shuts down cylinders under light load conditions. Stop-start reduces

unnecessary idling by automatically shutting down the engine when the vehicle is stopped and restarting the engine
only when needed. Continuously variable transmissions improve efficiency by maintaining optimum engine speed
as the vehicle speed varies. Penetration of direct injection has grown rapidly and was installed on 50.6% of all new
cars in model year (MY) 2021. Turbochargers were installed on 35.0% of new cars produced in MY 2021.

Table 4.14
Car Technology Penetration, 1996-2021

Continuously  Continuously

variable variable Gasoline
Model transmission  transmission direct Cylinder Stop-start Stop-start
year Turbo (non-hybrid) (hybrid) injection  deactivation  (non-hybrid)  (hybrid)
1996 0.3% 0.0% a a a 2 2
1997 0.7% 0.1% a 2 a 2 a
1998 1.4% 0.1% a 2 a 2 a
1999 2.5% 0.0% a 2 a 2 2
2000 2.2% 0.0% a a a a 0.1%
2001 3.3% 0.0% 0.2% a a a 0.2%
2002 3.9% 0.1% 0.3% a a 2 0.3%
2003 2.0% 1.0% 0.5% a a 2 0.6%
2004 3.6% 0.9% 0.8% a a 2 0.9%
2005 2.4% 1.1% 1.7% a 1.0% a 1.9%
2006 3.2% 1.2% 1.5% a 2.0% a 1.5%
2007 3.6% 6.7% 3.0% 0.3% 0.9% a 3.2%
2008 4.5% 7.7% 3.2% 3.1% 2.0% a 3.3%
2009 4.0% 8.3% 2.8% 4.2% 1.8% a 2.9%
2010 4.1% 8.4% 5.5% 9.2% 2.1% a 5.6%
2011 8.2% 8.8% 3.1% 18.4% 1.3% a 3.4%
2012 9.7% 11.0% 4.0% 27.4% 1.7% 1.3% 4.6%
2013 15.1% 13.7% 4.3% 37.3% 1.9% 3.5% 5.3%
2014 18.1% 21.3% 3.7% 42.7% 2.2% 10.7% 4.1%
2015 18.1% 26.3% 3.6% 44.0% 2.2% 12.7% 4.0%
2016 23.6% 27.2% 2.4% 49.5% 2.1% 12.1% 2.7%
2017 28.9% 29.1% 2.7% 52.4% 3.0% 15.7% 3.4%
2018 36.4% 28.2% 2.4% 52.5% 3.3% 21.8% 2.9%
2019 35.2% 32.1% 3.2% 53.1% 3.6% 25.2% 4.4%
2020 35.8% 40.5% 3.1% 52.1% 4.8% 29.0% 3.9%
2021° 35.0% 40.1% 3.8% 50.6% 5.1% 27.5% 6.1%

Note: Based on production. Car category includes car SUV. See Table 4.10 for car SUV listing.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

2 The Environmental Protection Agency did not record market penetration for this technology in this year.
® Data for 2021 are preliminary.
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Manufacturers have introduced a number of engine and transmission technologies to improve the fuel efficiency
and performance of light trucks. Gasoline direct injection has seen rapid market penetration from about 1% of all
new light trucks produced in model year (MY) 2008 to nearly 60% by MY 2021. Cylinder deactivation,
turbocharging, and stop-start have all seen increased penetration with each of these technologies reaching more

than 20% of production for light trucks in MY 2021. The penetration of continuously variable transmissions
(CVT) is lower for light trucks than for cars because CVTs are not generally well suited to the high horsepower
and high torque requirements of pickup trucks and large SUVs that provide greater load hauling and towing
capability.

Table 4.15
Light Truck Technology Penetration, 2002-2021

Continuously  Continuously

variable variable Gasoline
Model transmission  transmission direct Cylinder Stop-start Stop-start

year Turbo (non-hybrid) (hybrid) injection  deactivation  (non-hybrid) (hybrid)
2002 a 0.0% a a a 2

2003 0.2% 0.6% a 2 a 2

2004 0.8% 0.6% a a a a 0.0%
2005 0.7% 1.7% 0.1% a 0.5% a 0.1%
2006 0.6% 1.6% 1.5% a 5.9% a 1.5%
2007 1.0% 2.9% 0.7% a 16.4% a 0.8%
2008 1.0% 2.3% 1.3% 1.1% 13.5% a 1.3%
2009 1.7% 5.1% 0.9% 4.2% 18.3% a 0.9%
2010 1.8% 5.1% 0.8% 6.8% 13.8% a 0.9%
2011 4.9% 6.9% 0.4% 11.3% 20.6% a 0.4%
2012 6.1% 5.9% 0.3% 13.5% 19.6% 0.3% 0.4%
2013 11.7% 8.4% 0.4% 18.4% 18.0% 1.1% 0.4%
2014 9.9% 9.8% 0.3% 29.7% 22.9% 2.8% 0.4%
2015 12.6% 15.0% 0.3% 39.0% 21.7% 5.9% 0.3%
2016 15.3% 13.6% 0.8% 46.1% 20.7% 11.2% 0.8%
2017 17.3% 13.8% 1.0% 46.7% 21.8% 20.0% 1.1%
2018 24.1% 13.7% 1.1% 48.1% 20.9% 37.1% 1.8%
2019 25.8% 13.8% 1.4% 52.8% 24.0% 46.3% 3.2%
2020 33.8% 13.0% 2.6% 61.1% 22.5% 59.0% 5.7%
2021° 34.1% 13.2% 5.1% 58.8% 25.0% 56.8% 10.6%

Note: Based on production. Data include pickups, vans, and truck SUV less than 8,500 Ib. Beginning with 2011,
truck SUVs and passenger vans up to 10,000 1b were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

? The Environmental Protection Agency did not record market penetration for this technology in this year.
b Data for 2021 are preliminary.
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The production-weighted average engine displacement of cars in 1975 was 4.73 liters but had declined to 2.29
liters by 2021. Car SUVs also experienced a decline in engine displacement. For a list of car SUVs, see Table

4.10.

Table 4.16
Production-Weighted Engine Size of New Domestic and Import Cars,
Model Years 1975-2021

(liters?®)

Model Year Car Car SUV
1975 4.73 4.29
1980 3.08 4.59
1985 2.90 2.80
1986 2.74 2.78
1987 2.65 2.93
1988 2.63 3.26
1989 2.67 3.70
1990 2.67 3.42
1991 2.66 3.52
1992 2.78 3.44
1993 2.73 3.91
1994 2.75 3.42
1995 2.74 3.51
1996 2.71 3.52
1997 2.68 3.11
1998 2.68 3.58
1999 2.72 3.45
2000 2.71 3.47
2001 2.70 3.17
2002 2.71 3.00
2003 2.71 2.97
2004 2.76 3.13
2005 2.72 3.05
2006 2.82 3.01
2007 2.71 3.04
2008 2.70 2.93
2009 2.54 2.87
2010 2.56 2.81
2011 2.61 2.72
2012 242 2.74
2013 2.37 2.63
2014 2.40 2.52
2015 2.37 2.51
2016 2.32 2.33
2017 2.27 2.26
2018 2.26 2.09
2019 227 2.06
2020 2.24 2.02
2021° 2.29 2.13

Annual average percentage change
1975-2021 -1.6% -1.5%
2011-2021 -1.3% -2.4%

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

2 1 liter = 61.02 cubic inches.
b Data for 2021 are preliminary.
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The production-weighted engine size of truck sport utility vehicles (SUVs) declined an average of 2.1% per year

from 2011 to 2021, while the engine size of pickups decreased by only 0.8%.

Table 4.17
Production-Weighted Engine Size of New Domestic and Import Light Trucks,
Model Years 1975-2021

(liters?)

Model Year Pickup Van Truck SUV
1975 5.02 5.20 5.44
1980 3.86 4.72 4.83
1985 3.63 3.87 3.63
1990 4.04 3.69 3.85
1991 3.80 3.60 3.82
1992 4.01 3.064 3.85
1993 4.00 3.57 4.00
1994 4.06 3.70 4.01
1995 4.20 3.79 4.01
1996 4.12 3.61 4.24
1997 4.33 3.61 4.19
1998 4.13 3.56 4.14
1999 438 3.65 4.14
2000 4.18 3.55 4.15
2001 441 3.75 3.92
2002 4.45 3.57 4.01
2003 433 3.59 4.05
2004 4.61 3.58 4.13
2005 4.65 3.53 4.00
2006 4.55 3.54 3.87
2007 4.69 3.59 3.94
2008 4.69 3.60 3.76
2009 4.70 3.53 3.46
2010 4.80 3.51 3.48
2011 4.63 3.47 3.56
2012 4.69 3.44 3.52
2013 4.62 3.43 3.36
2014 4.80 3.49 3.21
2015 4.54 3.32 3.24
2016 4.36 3.37 3.13
2017 4.48 3.37 3.11
2018 4.37 3.36 2.95
2019 438 3.34 2.93
2020 431 3.18 2.83
2021° 4.25 2.95 2.87

Annual average percentage change
1975-2021 -0.4% -1.2% -1.4%
2011-2021 -0.8% -1.6% -2.1%

Note: Data include pickups, vans, and truck SUV less than 8,500 Ib Beginning with 2011, truck SUVs and
passenger vans up to 10,000 1b were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

21 liter = 61.02 cubic inches.
® Data for 2021 are preliminary.
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The production-weighted loaded vehicle weight of cars declined by 454 Ib from 1975 to 2021, while car SUVs
declined by 183 Ib.

Table 4.18
Production-Weighted Loaded Vehicle Weight of New Domestic and Import Cars,
Model Years 1975-2021

(pounds)

Model Year Car Car SUV
1975 4,058 4,000
1980 3,101 4,000
1985 3,093 3,469
1986 3,041 3,479
1987 3,031 3,492
1988 3,047 3,495
1989 3,099 3,497
1990 3,176 3,518
1991 3,154 3,733
1992 3,240 3,713
1993 3,207 3,848
1994 3,250 3,735
1995 3,263 3,763
1996 3,282 3,710
1997 3,274 3,549
1998 3,306 3,824
1999 3,365 3,831
2000 3,369 3,870
2001 3,380 3,765
2002 3,391 3,747
2003 3,417 3,716
2004 3,462 3,854
2005 3,463 3,848
2006 3,534 3,876
2007 3,507 3,935
2008 3,527 3,902
2009 3,464 3,846
2010 3,474 3,949
2011 3,559 3,890
2012 3,452 3,915
2013 3,465 3,966
2014 3,497 3,865
2015 3,489 3,868
2016 3,468 3,782
2017 3,471 3,860
2018 3,535 3,739
2019 3,512 3,714
2020 3,510 3,755
2021° 3,603 3,817

Annual average percentage change
1975-2021 -0.3% -0.1%
2011-2021 0.1% -0.2%

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

2 Loaded vehicle weight is equal to the vehicle’s curb weight plus 300 pounds.
b Data for 2021 are preliminary.
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The production-weighted loaded vehicle weight of pickups, vans, and truck SUVs increased from 1975 to 2021.

Pickups gained 1,192 Ib while vans gained 414 Ib and truck SUVs gained 258 Ib.

Table 4.19
Production-Weighted Loaded Vehicle Weight® of New Domestic and Import Light Trucks,
Model Years 1975-2021

(pounds)

Model Year Pickup Van Truck SUV
1975 4,012 4,196 4,214
1980 3,740 4,353 4,237
1985 3,642 3,975 4,092
1990 3,928 4,095 4,098
1991 3,779 4,133 4,157
1992 3,976 4,151 4,204
1993 3,996 4,105 4,331
1994 4,056 4,156 4,331
1995 4,182 4,110 4,323
1996 4,190 4,195 4,386
1997 4,415 4,240 4,463
1998 4,282 4,183 4,450
1999 4,486 4,306 4,518
2000 4,340 4,276 4,602
2001 4,551 4,518 4,546
2002 4,690 4,394 4,636
2003 4,642 4,393 4,754
2004 4,939 4,487 4,756
2005 4,988 4,430 4,756
2006 4,968 4,475 4,715
2007 5,144 4,479 4,797
2008 5,161 4,527 4,727
2009 5,176 4,572 4,548
2010 5,309 4,533 4,555
2011 5,268 4,502 4,665
2012 5,335 4,442 4,640
2013 5,429 4,543 4,584
2014 5,485 4,489 4,483
2015 5,165 4,416 4,533
2016 5,150 4,459 4,482
2017 5,217 4,503 4,510
2018 5,233 4,524 4,426
2019 5,085 4,497 4,444
2020 5,126 4,487 4,448
2021° 5,204 4,609 4,472

Annual average percentage change
1975-2021 0.6% 0.2% 0.1%
2011-2021 -0.1% 0.2% -0.4%

Note: Data include pickups, vans, and truck SUV less than 8,500 Ib. Beginning with 2011, truck SUVs and
passenger vans up to 10,000 Ib were also included.

Source:
U.S. Environmental Protection Agency, The 2021 EPA Automotive Trends Report, EPA-420-R-21-023, November
2021. (Additional resources: https://www.epa.gov/fuel-economy-trends)

2 Loaded vehicle weight is equal to the vehicle’s curb weight plus 300 pounds.
® Data for 2021 are preliminary.
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The average light vehicle in 2017 contained more than 2,000 pounds of steel, most of it conventional steel. High

and medium strength steel, however, were more than 19% of the vehicle. The use of aluminum grew from 1995 to
2017, while the use of iron castings declined.

Table 4.20
Average Material Consumption for a Domestic Light Vehicle,”
Model Years 1995, 2000, and 2017

1995 2000 2017

Material Pounds Percentage Pounds Percentage Pounds Percentage
Regular steel 1,630 44.1% 1,655 42.4% 1,222 30.9%
High and medium strength steel 324 8.8% 408 10.5% 765 19.3%
Stainless steel 51 1.4% 62 1.6% 72 1.8%
Other steels 46 1.2% 26 0.7% 31 0.8%
Iron castings 466 12.6% 432 11.1% 243 6.1%
Aluminum 231 6.3% 268 6.9% 416 10.5%
Magnesium castings 4 0.1% 8 0.2% 8 0.2%
Copper and brass 50 1.4% 52 1.3% 69 1.8%
Lead 33 0.9% 36 0.9% 37 0.9%
Zinc castings 19 0.5% 13 0.3% 9 0.2%
Powder metal parts 29 0.8% 36 0.9% 44 1.1%
Other metals 4 0.1% 4 0.1% 5 0.1%
Plastics and plastic composites 240 6.5% 286 7.3% 342 8.6%
Rubber 149 4.0% 166 4.3% 206 5.2%
Coatings 23 0.6% 25 0.6% 29 0.7%
Textiles 42 1.1% 44 1.1% 46 1.2%
Fluids and lubricants 192 5.2% 207 5.3% 222 5.6%
Glass 97 2.6% 103 2.6% 95 2.4%
Other materials 64 L.7% 71 1.8% 92 2.6%
Total 3,694 100.0% 3,902 100.0% 3,953 100.0%

Source:
Ward’s Communications, www.wardsauto.com. (Original source: American Chemistry Council)

2 Data are for vehicles built in North America. Percentages may not sum to totals due to rounding.
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In the automotive industry, a Tier 1 supplier is a company that sells directly to the original equipment manufacturer

(OEM). Globally, Robert Bosch GMbH is the top automotive supplier. Of the top 20 global Tier I suppliers, Magna
International has the highest share of sales in North America (48%).

Table 4.21

List of Top Twenty Tier 1 Global Suppliers, 2020

Market share

Headquarters North Rest of
Rank Company location America  Europe Asia World Total
1 Robert Bosch GMbH Germany 15% 45% 39% 1% 100%
2 Denso Corp. Japan 21% 10% 68% 1% 100%
3 ZF Friedrichshafen AG Germany 26% 46% 25% 3% 100%
4 Magna International, Inc. Canada 48% 44% 6% 1% 99%
5 Aisin Seiki Japan 16% 10% 72% 2% 100%
6 Continental AG Germany 25% 48% 24% 3% 100%
7 Hyundai Mobis Korea 16% 13% 68% 4% 101%
8 Faurecia France 25% 47% 24% 4% 100%
9 Lear Corp. United States 39% 37% 21% 3% 100%
10 Valeo SA France 19% 46% 33% 2% 100%
11 Yazaki Corp. Japan 32% 17% 51% 0% 100%
12 Sumitomo Electric Industries Japan 23% a a a a
13 BASF Germany 25% 34% 39% 2% 100%
14 Adient United States 31% 26% 36% 7% 100%
15 Tenneco Inc. United States 35% 35% 25% 5% 100%
16 Panasonic Automotive Systems Co Japan 39% 6% 53% 2% 100%
17 Yanfeng China 17% 13% 70% 0% 100%
18 Marelli Japan 24% 38% 35% 3% 100%
19 Apitiv Ireland 35% 34% 22% 9% 100%
20 JTEKT Corp. Japan 19% 12% 69% 0% 100%
Source:

Crain Communications, Automotive News Supplement, "Top 100 Global Suppliers," June 2021. (Additional

resources: www.autonews.com)

2 Data are not available.
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There are 22 U.S.-based companies in the top 100 automotive global suppliers. Ten of these companies had at least

half of their sales in North America in 2020.

Table 4.22
U.S.-Based Tier 1 Suppliers in the Global Top 100, 2020

Percent
North American
Rank Company sales Products
9 Lear Corp. 39.0% Seating & electrical systems (E-Systems)
14 Adient 31.0% Automotive seats
A leading designer, manufacturer & marketer of clean air,
15 Tenneco, Inc. 35.0% powertrain & ride performance products
Electric drive modules, electric motors, turbochargers,
23 BorgWarner, Inc. 31.0% high-voltage heaters, transfer cases & inverters
Interior & exterior plastics, metal bumpers, towing
devices, structural metal assemblies, forward & signal
28 Flex-N-Gate Corp. 81.0% lighting, prototyping & sequencing
Drive systems, electrodynamics, gaskets, thermal-
management products, motion systems & digital solutions
33 Dana Holding Corp. 51.0% (analytics)
American Axle & Mfg
47 Holdings, Inc 75.0% Driveline (including EV) & metal forming components
Steering wheels, seat belts, airbags & integrated safety
48 Joyson Safety Systems 27.0% solutions

Electric power steering, hydraulic power steering, steering
columns & intermediate shafts, driveline systems, ADAS
62 Nexteer Automotive 63.0% & AD enabling technologies

Batteries, cooling modules, brake corners, grilles, shocks,

instrument panels, seat trim & parts, sun visors, shades,

injection molding, brazed evaporator heater cores, HVAC
64 Piston Group 91.0% units.

Digital instrument clusters, displays, Android-based

infotainment systems, domain controllers, advanced

driver-assistance systems (ADAS) & battery management
67 Visteon Corp. 24.0% systems

Flat-rolled aluminum sheet for vehicle structures, body
panels, heat exchangers, heat shields & other automotive
69  Novelis Inc. 51.0% applications

Scalable compute, autonomous sensing, domain control,
gateway modules, infotainment, power
converters/inverters, media hubs, wireless charging,

70 Flex 43.0% lighting, overhead consoles, cabin monitoring & actuators

Cooper Standard
76 Automotive 50.0% Sealing, fuel & brake delivery & fluid transfer systems

Battery technologies that support virtually every type of
passenger, commercial & recreational vehicle
80 Clarios 29.0% (conventional to fully electric)

(Continued)
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Table 4.22 (Continued)
U.S.-Based Tier 1 Suppliers in the Global Top 100, 2020

Percent
North American
Rank Company Sales Products
Aluminum sheet for closure panels, hoods & trunks,
bumper systems & crash management systems;
83 Arconic Inc. 85.0% extrusions for drive shafts
Interior & exterior auto-dimming mirrors & full display
mirrors; HomeLink, SmartBeam, aerospace windows &
86 Gentex Corp. 39.0% fire protection products
90 Bridgewater Interiors 100.0% Automotive seating systems
95 Varroc Lighting Systems 22.0% Exterior lighting (front & rear) & electronics
Closure systems, interior systems, motors & electronic
98 Inteva Products 40.0% systems
Solutions for automotive passenger climate comfort &
convenience, battery thermal management & cell
99 Gentherm Inc. 41.0% connecting systems
Automotive sealing systems & anti-vibration
100  Henniges Automotive 62.0% components

Note: Rank based on total global OEM automotive parts sales in 2020.

Source:

Crain Communications, Automotive News Supplement, "Top 100 Global Suppliers," June 2021. (Additional
resources: Www.autonews.com)

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



4-30

The number of franchised dealerships which sell new light vehicles (cars and light trucks) has declined 46% since

1970. The average number of light vehicle sales per dealer in 2021 continued to be under 900.

Table 4.23 (Updated June 2022)
New Light Vehicle Dealerships and Sales, 1970-2021

Number of franchised new New light vehicle sales® Light vehicle sales per
Calendar year light vehicle dealerships® (thousands) dealer
1970 30,800 9,778 320
1975 29,600 10,539 361
1980 27,900 10,909 391
1985 24,725 14,667 593
1986 24,825 15,998 644
1987 25,150 14,797 589
1988 25,025 15,344 613
1989 25,000 14,386 576
1990 24,825 13,849 558
1991 24,200 12,307 509
1992 23,500 12,842 546
1993 22,950 13,869 604
1994 22,850 15,024 657
1995 22,800 14,673 644
1996 22,750 14,998 659
1997 22,700 15,014 661
1998 22,600 15,384 681
1999 22,400 16,711 746
2000 22,250 17,164 771
2001 22,150 16,950 765
2002 21,800 16,675 765
2003 21,725 16,494 759
2004 21,650 16,737 773
2005 21,640 16,774 775
2006 21,495 16,336 760
2007 21,200 15,867 748
2008 20,770 13,015 627
2009 20,010 10,236 512
2010 18,460 11,394 617
2011 17,700 12,542 709
2012 17,540 14,220 811
2013 17,665 15,279 865
2014 16,396 16,192 988
2015 16,545 17,107 1,033
2016 16,708 17,179 1,028
2017 16,802 16,827 1,001
2018 16,753 16,919 1,010
2019 16,741 16,630 993
2020 16,623 14,123 850
2021 16,676 14,570 874
Average annual percentage change
1970-2021 -1.2% 0.8% 2.0%
2011-2021 -0.6% 1.5% 2.1%

Source:
Number of dealers - National Automobile Dealers Association website, www.nada.org. (Additional resources:
www.nada.org). Light vehicle sales - See tables 4.5 and 4.6.

? As of the beginning of the year.
b Includes cars and trucks up to 10,000 Ib gross vehicle weight.
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Table 4.24
Conventional Refueling Stations, 1972—2020

Vehicles in operation Stations per thousand ~ Thousand vehicles

Year Number of stations (thousands) vehicles per station
1972 287,000 106,212 2.70 0.37
1975 242,000 120,054 2.02 0.50
1976 230,000 124,378 1.85 0.54
1977 220,000 128,126 1.72 0.58
1978 210,000 133,522 1.57 0.64
1979 203,000 137,260 1.48 0.68
1980 196,000 139,832 1.40 0.71
1981 191,000 141,908 1.35 0.74
1982 186,000 143,854 1.29 0.77
1983 182,000 147,104 1.24 0.81
1984 180,000 152,162 1.18 0.85
1985 178,000 157,049 1.13 0.88
1986 177,000 162,094 1.09 0.92
1987 176,000 167,193 1.05 0.95
1988 176,000 171,740 1.02 0.98
1989 175,000 175,960 0.99 1.01
1990 174,000 179,299 0.97 1.03
1991 172,000 181,447 0.95 1.05
1992 169,000 181,519 0.93 1.07
1993 167,000 186,315 0.90 1.12
1994 165,000 188,714 0.87 1.14
1995 164,000 193,441 0.85 1.18
1996 163,000 198,294 0.82 1.22
1997 162,000 201,071 0.81 1.24
1998 147,000 205,043 0.72 1.39
1999 141,000 209,509 0.67 1.49
2000 139,000 213,300 0.65 1.53
2001 137,000 216,683 0.63 1.58
2002 135,000 221,027 0.61 1.64
2003 137,000 225,882 0.61 1.65
2004 140,000 232,167 0.60 1.66
2005 144,000 238,384 0.60 1.66
2006 148,000 244,643 0.60 1.65
2007 150,000 248,701 0.60 1.66
2008 151,000 249,813 0.60 1.65
2009 148,000 248,972 0.59 1.68
2010 147,000 248,232 0.59 1.69
2011 147,000 248,932 0.59 1.69
2012 146,000 251,497 0.58 1.72
2013 145,000 252,715 0.57 1.74
2014 145,000 258,027 0.56 1.78
2015 145,000 264,194 0.55 1.82
2016 144,000 270,566 0.53 1.88
2017 143,000 275,979 0.52 1.93
2018 143,000 281,499 0.51 1.97
2019 142,000 a a a
2020 142,000 2 2 2

Notes: Includes all outlets open to the public and selling gasoline. Lundberg survey dates were 1972, 1982, 2002,

2006, 2008, 2013, 2015, 2017, 2019 and 2020. Other years were estimated by Lundberg Survey, Inc.

Sources:
Conventional refueling stations: Lundberg Survey, Inc. Used with permission.
Conventional vehicles: IHS Automotive, Detroit, MI. Used with permission.

2 Data are not available.

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022

4-31



4-32

In April 2020, the National Highway Traffic Safety Administration and the Environmental Protection Agency issued

Jjoint rulemaking to regulate fuel economy and greenhouse gas emissions for model years (MY) 2021-2026 cars and
light trucks.

Table 4.25
Fuel Economy and Carbon Dioxide Emissions Standards, Model Years 2017-2026

Model year Cars Light trucks Combined cars and light trucks
Average required fuel economy
(miles per gallon)

2017 39.0 29.4 34.0
2018 40.4 30.0 349
2019 41.9 30.5 35.8
2020 43.6 31.1 36.9
2021 44.2 31.6 36.9
2022 44.9 32.1 36.9
2023 45.6 32.6 36.9
2024 46.3 33.1 37.0
2025 47.0 33.6 37.0
2026 47.7 34.1 37.0

Average projected emissions compliance levels
(grams per mile)

2017 220 306 254
2018 209 293 244
2019 197 281 236
2020 187 268 227
2021 178 257 241
2022 175 253 241
2023 171 250 241
2024 168 248 241
2025 167 245 240
2026 165 240 240

Note: The presented rates of increase in stringency for NHTSA CAFE standards are lower than the Environmental
Protection Agency (EPA) rates of increase in stringency for greenhouse gas (GHG) standards. One major difference
is that NHTSA’s standards, unlike EPA’s, do not reflect the inclusion of air conditioning system refrigerant and
leakage improvements, but EPA’s standards would allow consideration of such improvements which reduce GHGs
but generally do not affect fuel economy. The agencies expect, however, that a portion of these improvements will be
made through reductions in air conditioning leakage, which would not contribute to fuel economy.

Source:
Federal Register, Vol. 85, No. 84, April 30, 2020. (Additional resources: www.nhtsa.gov/fuel-economy)
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The target levels for the fuel economy and carbon dioxide emission standards for vehicles manufactured in model
vears 2012-on 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.

Table 4.26
Vehicle Footprint by Vehicle Type, Model Years 2008-2020

Model Truck  All Light All Light
Year Car Car SUV  All Cars  Pickup Van SUV Trucks  Vehicles
2008 45.2 46.2 453 63.0 54.1 48.7 54.0 48.9
2009 449 46.1 45.0 62.6 54.5 48.6 53.8 479
2010 45.2 46.9 45.4 63.5 54.2 48.3 53.8 48.5
2011 45.8 46.9 46.0 63.9 55.4 49.7 54.4 49.5
2012 45.4 46.8 45.7 64.3 54.8 49.7 54.5 48.8
2013 45.7 47.1 459 65.3 54.8 49.7 54.7 49.1
2014 46.0 46.5 46.1 66.2 55.1 49.2 55.0 49.7
2015 46.0 46.4 46.1 65.3 54.6 49.4 53.9 49.4
2016 46.2 46.1 46.1 64.5 55.2 49.1 53.7 49.5
2017 46.1 46.5 46.2 64.8 55.7 494 53.8 49.8
2018 46.7 46.0 46.5 65.5 55.5 49.2 53.9 50.4
2019 46.5 46.4 46.5 65.1 55.1 49.5 54.2 50.8
2020° 46.7 46.9 46.8 64.4 55.3 49.1 53.1 50.4

Source:

U.S. Environmental Protection Agency, The 2020 EPA Automotive Trends Report, EPA-420-R-21-003, January
2021. (Additional resources: www.epa.gov/fuel-economy-trends)

2 Data for 2020 are preliminary.
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The Corporate Average Fuel Economy standards were first established by the U.S. Energy Policy and Conservation
Act of 1975 (PL94-163). These standards must be met at the manufacturer level. Legislation passed in December

2007 changed the CAFE standard methodology beginning in the 2011 model year (MY). Some two-wheel drive
sport utility vehicles are classified as cars under the final standards for MY 2011 on.

Table 4.27
Car Corporate Average Fuel Economy (CAFE) Standards versus
Sales-Weighted Fuel Economy Estimates, 1978-2017%
(miles per gallon)

Cars CAFE estimates
Model CAFE standards CAFE estimates® Cars and light
year® Domestic Import Domestic Import trucks combined
1978 18.0 18.0 18.7 27.3 19.9
1980 20.0 20.0 22.6 29.6 23.1
1985 27.5 27.5 26.3 31.5 254
1990 27.5 27.5 26.9 29.9 254
1991 27.5 27.5 273 30.1 25.6
1992 27.5 27.5 27.0 29.2 25.1
1993 27.5 27.5 27.8 29.6 25.2
1994 27.5 27.5 27.5 29.6 24.7
1995 27.5 27.5 27.7 30.3 24.9
1996 27.5 27.5 28.1 29.6 24.9
1997 27.5 27.5 27.8 30.1 24.6
1998 27.5 27.5 28.6 29.2 24.7
1999 27.5 27.5 28.0 29.0 24.5
2000 27.5 27.5 28.7 28.3 24.8
2001 27.5 27.5 28.7 29.0 24.5
2002 27.5 27.5 29.1 28.8 24.7
2003 27.5 27.5 29.1 29.9 25.1
2004 27.5 27.5 29.9 28.7 24.6
2005 27.5 27.5 30.5 29.9 254
2006 27.5 27.5 30.3 29.7 25.8
2007 27.5 27.5 30.6 322 26.6
2008 27.54 27.5 31.2 31.8 27.1
2009 27.54 27.5 32.1 33.8 29.0
2010 27.54 27.5 33.1 35.2 29.3
2011 30.0 304 32.7 33.7 29.0
2012 32.7 334 34.8 36.0 30.8
2013 33.2 339 36.1 36.8 31.6
2014 34.0 34.6 36.3 36.9 31.7
2015 352 35.8 37.2 373 322
2016 36.5 374 373 38.1 323
2017 38.5 39.6 39.2 39.7 334

Source:
U.S. Department of Transportation, NHTSA, "Summary of Fuel Economy Performance," Washington, DC, December
2014 and CAFE Public Information Center Reports, September 2020. (Additional resources: www.nhtsa.gov)

2 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 Unreformed standards, which were an option from 2008-2010. See Table 4.25 for reformed standards.
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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. Legislation passed in December 2007 changed the CAFE

standard methodology beginning in the 2011 model year (MY). Some two-wheel drive sport utility vehicles are
classified as cars under the final standards for MY 2011 on.

Table 4.28
Light Truck Corporate Average Fuel Economy (CAFE) Standards versus
Sales-Weighted Fuel Economy Estimates, 1978-2017%
(miles per gallon)

Light trucks® CAFE estimates
Model CAFE CAFE estimates® Cars and light
year® standards Domestic Import Combined trucks combined
1978 ¢ f f f 19.9
1980 ¢ 16.8 24.3 18.5 23.1
1985 19.5 19.6 26.5 20.7 254
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 21.0 252
1994 20.5 20.5 22.1 20.8 24.7
1995 20.6 20.3 21.5 20.5 24.9
1996 20.7 20.5 222 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 22.5 20.9 24.5
2000 20.7 21.1 19.7 21.3 24.8
2001 20.7 20.6 21.8 20.9 24.5
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 22.5 25.8
2007 222 f f 23.1 26.6
2008 22.4¢ f f 23.6 27.1
2009 23.0¢ f f 24.8 29.0
2010 23.4¢ f f 252 29.3
2011 243 f f 24.7 29.0
2012 253 f f 25.0 30.8
2013 25.9 f f 25.7 31.6
2014 26.3 f f 26.5 31.7
2015 27.6 f f 27.3 322
2016 28.8 f f 274 323
2017 29.4 f f 28.6 33.4
Source:

U.S. Department of Transportation, NHTSA, "Summary of Fuel Economy Performance," Washington, DC, December
2014 and CAFE Public Information Center Reports, September 2020. (Additional resources: www.nhtsa.gov)

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

b 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
in this year.

f Data are not available.

¢ Unreformed standards, which were an option from 2008-2010. See Table 4.25 for reformed standards.
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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 the CAFE fine in the year in which the money was collected,

which may not be the same year in which it was assessed. A manufacturer can also use CAFE credits to offset fines.

Fines for recent model years have not been collected.

Source:

Table 4.29

Corporate Average Fuel Economy (CAFE) Fines Collected, as of February 2020*

Current 2017 constant
Model year dollars dollars®
1982 $120,000 $304,812
1983 $57,970 $142,667
1984 $5,958,020 $14,056,110
1985 $15,564,540 $35,457,064
1986 $29,871,815 $66,808,205
1987 $31,260,530 $67,452,299
1988 $44,519,450 $92,245,204
1989 $47,380,515 $93,660,579
1990 $48,308,615 $90,599,906
1991 $42,243,030 $76,025,048
1992 $38,286,565 $66,890,968
1993 $28,688,380 $48,665,022
1994 $31,498,570 $52,098,040
1995 $40,787,498 $65,602,569
1996 $19,301,930 $30,154,806
1997 $36,211,850 $55,303,730
1998 $21,739,774 $32,692,351
1999 $27,516,451 $40,485,188
2000 $51,067,038 $72,691,942
2001 $35,507,412 $49,144,984
2002 $20,041,533 $27,307,284
2003 $15,225,419 $20,282,906
2004 $33,637,439 $43,648,539
2005 $27,486,696 $34,498,407
2006 $38,584,106 $46,913,373
2007 $37,385,941 $44,197,711
2008 $12,922,256 $14,711,840
2009 $9,148,425 $10,452,565
2010 $23,803,412 $26,757,770
2011 $40,013,270 $43,603,167
2012 $14,962,382 $15,974,193
2013 $21,319,155 $22,432,257
2014 $2,289,788 $2,370,880
2015 $0 $0
2016 $77,268,703 $78,914,800
2017 $79,376,644 $79,376,644

February 2020. (Additional resources: www.nhtsa.gov)

2 These are fines which are actually collected. Fines which are assessed in certain year may not have been

collected in that year.
b Adjusted using the Consumer Price Inflation Index.

U.S. Department of Transportation, National Highway Traffic Safety Administration, Summary of Civil Penalties,
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Consumers must pay the Gas Guzzler 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

Guzzler 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 4.30
The Gas Guzzler Tax on New Cars
(dollars per vehicle)

Vehicle fuel
economy (mpg) 1980 1981 1982 1983 1984 1985 1986-90 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
21.0-21.5 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
17.0-17.5 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
14.0-14.5 200 450 750 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
13.0-13.5 300 550 950 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
Source:

Internal Revenue Service, Form 6197, (Rev. 10-05), "Gas Guzzler Tax." (Additional resources:
WWW.irs.ustreas.gov)
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Consumers who purchased these 2022 model year vehicles paid the Gas Guzzler tax. The tax is based on unadjusted

combined city/highway fuel economy. Adjusted combined fuel economy is on the window sticker.

Table 4.31 (Updated June 2022)
List of Model Year 2022 Cars with Gas Guzzler Taxes?

Unadjusted Adjusted
combined combined
city/highway  city/highway

Manufacturer Model(s) Size class fuel economy  fuel economy
Aston Martin Lagonda DBI11 V12 Minicompact Cars 22 17
Aston Martin Lagonda DBS Minicompact Cars 22 17
Audi R8 Coupe Two Seaters 19 15
Audi R8 Coupe RWD Two Seaters 21 17
Audi R8 Spyder Two Seaters 19 15
Audi R8 Spyder RWD Two Seaters 21 17
Audi S8 Large Cars 22 17
Continental GT Speed
Bentley Convertible Minicompact Cars 18 14
Bentley Continental GT Speed Subcompact Cars 18 15
Bentley Flying Spur Midsize Cars 22 17
Bentley Flying Spur Midsize Cars 19 15
BMW M8 Competition Convertible Subcompact Cars 22 17
BMW M8 Competition Coupe Subcompact Cars 22 17
BMW MS5 Competition Sedan Midsize Cars 22 17
BMW MS5 CS Sedan Midsize Cars 22 17
BMW M5 Sedan Midsize Cars 22 17
BMW MS8 Competition Gran Coupe Midsize Cars 22 17
BMW M?760i xDrive Sedan Large Cars 20 16
Bugatti Chiron Two Seaters 13 11
Bugatti Chiron Pur Sport Two Seaters 11 9
Bugatti Chiron Super Sport Two Seaters 11 9
Cadillac CT5V Midsize Cars 20 16
Cadillac CT5V Midsize Cars 19 15
Chevrolet CAMARO Subcompact Cars 19 16
Chevrolet CAMARO Subcompact Cars 20 16
Dodge Challenger Midsize Cars 22 17
Dodge Challenger SRT Midsize Cars 20 16
Dodge Challenger SRT Midsize Cars 20 16
Dodge Challenger SRT Widebody Midsize Cars 19 15
Dodge Challenger SRT Widebody Midsize Cars 20 16
Dodge Challenger Widebody Midsize Cars 22 17
Dodge Charger SRT Widebody Large Cars 19 15
Ferrari 812 Competizione Two Seaters 17 14
Ferrari 812 GTS Two Seaters 17 13
Ferrari F8 Spider Two Seaters 20 16
Ferrari F8 Tributo Two Seaters 21 16
Ford FORD GT Two Seaters 18 14
Ford MUSTANG MACH 1 Subcompact Cars 22 17
Ford SHELBY GT500 MUSTANG  Subcompact Cars 18 14
Lamborghini Aventador Countach Two Seaters 14 11
Lamborghini Aventador Coupe Two Seaters 13 11
Lamborghini Aventador Roadster Two Seaters 13 11
Lamborghini Huracan Coupe Two Seaters 19 15
Lamborghini Huracan Coupe RWD Two Seaters 19 15
Lamborghini Huracan Spyder Two Seaters 19 15
Lamborghini Huracan Spyder RWD Two Seaters 19 15
Maserati GHIBLI TROFEO Midsize Cars 20 16
Maserati QUATTROPORTE TROFEO  Large Cars 20 16
McLaren 765LT Spider Two Seaters 20 16
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Table 4.31 (Continued) (Updated June 2022)

List of Model Year 2021 Cars with Gas Guzzler Taxes?

Unadjusted Adjusted
combined combined
city/highway city/highway
fuel economy fuel

Make Model(s) Size class economy
Mercedes-Benz AMG SL 55 4AMATIC+ Minicompact Cars 21 16
Mercedes-Benz AMG SL 63 4AMATIC+ Minicompact Cars 21 16
Porsche 911 GT3 Two Seaters 21 16
Porsche 911 GT3 Two Seaters 20 16
Porsche 911 GT3 Touring Two Seaters 21 16
Porsche 911 GT3 Touring Two Seaters 20 16
Porsche 911 Turbo Minicompact Cars 22 17
Porsche 911 Turbo Cabriolet Minicompact Cars 22 17
Porsche 911 Turbo S Cabriolet Minicompact Cars 22 17
Rolls-Royce Ghost Large Cars 18 14
Rolls-Royce Ghost Black Badge Large Cars 18 14
Rolls-Royce Ghost Extended Large Cars 18 14
Rolls-Royce Phantom Large Cars 18 14
Rolls-Royce Phantom Extended Large Cars 18 14
Rolls-Royce Cullinan Midsize Station Wagons 18 14
Rolls-Royce Cullinan Black Badge Midsize Station Wagons 18 14

Source:

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Guide database,

www.fueleconomy.gov

2 Tax is based on unadjusted combined fuel economy; adjusted combined fuel economy is used on window

stickers.
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The IRS collected 342 million from those buying model year 2018 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-guzzling
vehicles greatly exceeds the overall fines paid by manufacturers whose vehicles fail to meet CAFE standards (see

Table 4.279).
Table 4.32
Tax Receipts from the Sale of Gas Guzzlers, 1980-2018
(thousands)
2018
Model year Current dollars constant dollars®
1980 740 2,255
1981 780 2,155
1982 1,720 4,476
1983 4,020 10,135
1984 8,820 21,316
1985 39,790 92,858
1986 147,660 338,307
1987 145,900 322,505
1988 116,780 247,881
1989 109,640 222,027
1990 103,200 198,273
1991 118,400 218,290
1992 144,200 258,087
1993 111,600 193,935
1994 64,100 108,610
1995 73,500 121,105
1996 52,600 84,182
1997 48,200 75,410
1998 47,700 73,483
1999 68,300 102,945
2000 70,800 103,243
2001 78,200 110,878
2002 79,700 111,246
2003 126,700 172,909
2004 140,800 187,167
2005 163,800 210,606
2006 201,700 251,232
2007 178,700 216,419
2008 172,400 201,069
2009 99,300 116,227
2010 85,200 98,114
2011 68,900 76,915
2012 73,500 80,387
2013 61,300 66,076
2014 48,200 51,126
2015 58,700 62,190
2016 72,500 75,853
2017 36,700 37,596
2018 42,000 42,000

Source:
Ward’s Communications, Detroit, MI, 2020. Original data source: Internal Revenue Service. (Additional resources:
www.epa.gov/fueleconomy/guzzler)

2 Adjusted using the Consumer Price Inflation Index.
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Autonomie is a system simulation tool for vehicle energy consumption and performance analysis. It is used to

evaluate the energy consumption and cost of multiple advanced powertrain technologies. Autonomie was used to
develop data on the relationship between steady-state vehicle speed and fuel economy.

Table 4.33
Fuel Economy by Speed, Autonomie Model Results, Model Year 2016

Hybrid
Gasoline conventional Diesel conventional vehicle
Midsize Small Large Midsize Small Large Midsize
Speed (mph) car SUvV SUV car SUvV SUV Car
(miles per gallon)
45 43 37 35 57 48 48 55
55 45 36 31 55 45 40 46
65 38 30 29 45 36 35 38
75 32 26 25 37 30 29 33
Fuel economy loss
55 - 65 mph 15% 16% 7% 18% 19% 13% 18%
65 - 75 mph 15% 16% 15% 18% 18% 17% 12%
55 - 75 mph 28% 29% 21% 33% 34% 27% 28%

Source:
Argonne National Laboratory, Autonomie model, August 2016, www.autonomie.net. (Additional resources:
www.anl.gov/energy/transportation)
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The latest study of vehicle fuel economy by speed indicated higher fuel economy around 40 miles per hour, as did
the 1973 and 1984 studies. Engineers at Oak Ridge National Laboratory believe that the lowest speed in the

vehicle's highest gear is where the best fuel economy is typically obtained. That speed will be different for
individual vehicles.

Table 4.34
Fuel Economy by Speed, 1973, 1984, 1997, and 2012 Studies
(miles per gallon)

Speed 19732 1984° 1997¢ 20124
(miles per hour) (13 vehicles) (15 vehicles) (9 vehicles) (74 vehicles)
15 e 21.1 24.4 e
20 e 25.5 27.9 e
25 e 30.0 30.5 e
30 21.1 31.8 31.7 ¢
35 21.1 33.6 31.2 ¢
40 21.1 33.6 31.0 332
45 20.3 33.5 31.6 ¢
50 19.5 31.9 32.4 31.9
55 18.5 30.3 32.4 ¢
60 17.5 27.6 31.4 27.9
65 16.2 24.9 29.2 ¢
70 14.9 22.5 26.8 24.1
75 e 20.0 24.8 ¢
80 e e e 20.5
Fuel economy loss
50-60 mph 10.3% 13.5% 3.1% 12.5%
60—70 mph 14.9% 18.5% 14.6% 13.6%
50—70 mph 23.6% 29.5% 17.3% 24.5%

Sources:

1973- U.S. Department of Transportation, Federal Highway Administration, Office of Highway Planning, The Effect
of Speed 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.N. McGill, J.W. 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.

2012 - U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Guide website:
www.fueleconomy.gov. The Green Car Congress, "ORNL researchers quantify the effect of increasing highway
speed on fuel economy." February 8, 2013.

2 Model years 1970 and earlier cars.

> Model years 1981-84 cars and light trucks.

¢ Model years 1988-97 cars and light trucks.

4 Model years 2003-2012 cars and light trucks.
¢ Data are not available.
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Average of Tested Vehicles' Fuel Economies
(miles per gallon)

10

Sources:

Figure 4.7. Fuel Economy by Speed, 1973, 1984, 1997, and 2012 Studies
and Autonomie Model 2016 Results

40 -

30

20 -

e 1973

— 1084

g 1097

2012

Midsize car
Autonomie ~

Small SUV
Autonomie

==i==| arge SUV
Autonomie

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Speed (miles per hour)

See Tables 4.33 and 4.34.
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This table shows the driving cycles for 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.

Table 4.35
Driving Cycle Attributes

Test schedule

Air conditioner

City Highway High speed (AC) Cold temp
Low speedsin  Free-flow traffic Higher speeds; AC use under hot City test
Trip type stop-and-go at highway harder acceleration 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 21 mph 48 mph 48 mph 21 mph 21 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. 10.3 mi. 8 mi. 3.6 mi. 11 mi.
Time 31.2 min. 12.6 min. 9.9 min. 9.9 min. 31.2 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

Source:

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

* A vehicle’s engine doesn’t reach maximum fuel efficiency until it is warm.
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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.

Figure 4.8. City Driving Cycle
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Figure 4.9. Highway Driving Cycle
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Source:
Code of Federal Regulations, 40CFR, "Subpart B - Fuel Economy Regulations for 1978 and Later Model Year
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.

Figure 4.10. Air Conditioning (SC03) Driving Cycle
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Source:
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy website, www.fueleconomy.gov.

Figure 4.11. Cold Temperature (Cold FTP) Driving Cycle?
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Source:
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy website, www.fueleconomy.gov.

2 Cold FTP uses the same speeds as the city driving cycle. Tests the effects of colder outside temperatures on
cold-start driving in stop-and-go traffic.
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Beginning with the 2008 model year, this cycle influences the new vehicle fiiel 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.

Figure 4.12. High-Speed (US06) Driving Cycle
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Source:
U.S. Department of Energy and Environmental Protection Agency, Fuel Economy website, www.fueleconomy.gov.
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Two other test cycles are sometimes used by researchers and engineers 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.

Figure 4.13. New York City Driving Cycle
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Figure 4.14. Representative Number Five Driving Cycle
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Source:
Data obtained from Michael Wang, Argonne National Laboratory, Argonne, IL, 1997.
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Testing cycles to determine vehicle fuel economy and emissions vary by country. The United States currently uses
five different drive cycles to determine vehicle fuel economy. In Europe, the NEDC cycle is being replaced by the

WLTC, but the NEDC continues to be used in China. The ARTEMIS cycles are not used in vehicle certification but
are used to represent real world driving in Europe.

Table 4.36
Comparison of U.S., European, and Japanese Driving Cycles Attributes

Average Maximum  Maximum
Time Distance Speed Speed Acceleration
Cycle (seconds) (miles) (mph) (mph) (mph/s)
United States
City 1,872 11.0 21.2 56.0 3.3
Highway 765 10.3 48.3 60.0 3.2
High-Speed 594 8.0 48.4 80.0 8.5
Air Conditioner Use 594 3.6 21.2 54.8 5.1
Cold Temperatures 1,872 11.0 21.2 56.0 33
World Light Vehicle Test Cycle (WLTC)
Low 589 1.9 11.7 35.1 3.6
Medium 433 3.0 24.5 47.6 3.6
High 455 4.4 35.1 60.5 3.7
Extra High 323 5.1 57.0 81.6 2.3
Total WLTC 1,800 14.5 28.9 81.6 3.7
Japan
JCO8 1,204 5.1 15.2 50.7 3.8
New European Driving Cycle (NEDC)
Urban Driving Cycle (UDC) 780 2.5 11.8 31.1 23
Extra Urban Driving Cycle (EUDC) 400 4.3 38.9 74.6 1.9
Total NEDC 1,180 6.8 20.9 74.6 2.3
ARTEMIS
Urban 993 3.0 11.0 359 6.4
Rural Road 1,082 10.7 35.7 69.3 5.3
Motorway 1,068 17.9 60.1 81.9 4.3
Total ARTEMIS 3,143 31.6 36.2 81.9 6.4

Source:

United States - U.S. Department of Energy, Fuel Economy Guide website,
www.fueleconomy.gov/feg/fe test schedules.shtml

All other - Compiled from public sources by Aymeric Rousseau, Argonne National Laboratory, September 2016.
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Testing cycles to determine vehicle fuel economy and emissions vary by country and therefore it is difficult to make

a direct comparison. Simulation results show up to a 28% difference in the test cycles for each vehicle type. Note
that the differences in these cycle results also vary with each individual vehicle tested.

Table 4.37
Example of Differing Results Using the U.S., European, and Japanese Driving Cycles

Miles per gallon Percentage difference from
U.S. Corporate
Average Fuel New European
Economy Driving Cycle Japan JC08 CAFE to CAFE to
Vehicle type (CAFE) cycle (NEDC) cycle NEDC JCO8
Small car 34.8 324 27.6 -7% -21%
Large car 26.6 24.7 21.5 -7% -19%
Minivan 23.9 20.5 17.2 -14% -28%
Sport-utility vehicle 20.2 17.6 14.6 -13% -28%
Pickup 18.8 15.9 13.5 -15% -28%

Note: Simulation results for identical gasoline vehicles (i.e., results for the same small car on each of the three cycles).

Source:
The International Council on Clean Transportation, Passenger Vehicle Greenhouse Gas and Fuel Economy
Standards: A Global Update, July 2009.
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There are eight truck classes, categorized by the gross vehicle weight rating that the vehicle is assigned when it is
manufactured. The pictures below show examples of some of the different body types that would be included in

each class. Many of the body types can be in more than one category, depending on the vehicle’s attributes.
Examples of this include pickups, box trucks, buses, and truck tractors.

Figure 5.1. Examples of Body Types in Each Truck Class

Class 1 - 6,000 Ibs & Less
ey ey P e

Minivan Cargo Wan S Pickup Truck
Class 2 - 6,001 to 10,000 Ibs
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finivan Zargo Yan Full-Size Fickup Slep Wan

Class 3 - 10,001 to 14,000 Ibs
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Wialk-in Box Truck City Deliveny Heaw-Duty Pickup

Class 4 - 14,001 to 16,000 Ibs

Class 3 -16, 001 to 1 ,200 Ibs

.

Bucket Truck Large Walk-in City Delivery

Class 6 - 19,501 to 26,000 Ibs
e P sl e

Beverage Truck  Single-Axle School Bus Rack Truck

Class 7 - 26,001 to 33,000 |bs

Truck Tractor

ruck Tractor ] |j mp Truck

Source:
Oak Ridge National Laboratory, National Transportation Research Center, Oak Ridge, TN. Gross vehicle weight
category definitions from 49CFR565.6 (2000).
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Class 3-8 single-unit trucks include trucks over 10,000 Ib gross vehicle weight with the cab/engine and cargo space
together as one unit. Most of these trucks would be used for business or for individuals with heavy hauling or

towing needs. Very heavy single-units, such as concrete mixers and dump trucks, are also in this category. The
data series was changed by the FHWA back to 2007.

Table 5.1 (Updated June 2022)
Summary Statistics for Class 3-8 Single-Unit Trucks, 1970-2020

Average fuel

Registrations Vehicle travel Average annual Fuel use economy per vehicle
Year (thousands) (million miles) miles per vehicle (million gallons) (miles per gallon)
1970 3,681 27,081 7,357 3,968 6.8
1975 4,232 34,606 8,177 5,420 6.4
1980 4374 39,813 9,102 6,923 5.8
1985 4,593 45,441 9,894 7,399 6.1
1986 4,313 45,637 10,581 7,386 6.2
1987 4,188 48,022 11,467 7,523 6.4
1988 4,470 49,434 11,059 7,701 6.4
1989 4,519 50,870 11,257 7,779 6.5
1990 4,487 51,901 11,567 8,357 6.2
1991 4,481 52,898 11,805 8,172 6.5
1992 4,370 53,874 12,328 8,237 6.5
1993 4,408 56,772 12,879 8,488 6.7
1994 4,906 61,284 12,492 9,032 6.8
1995 5,024 62,705 12,481 9,216 6.8
1996 5,266 64,072 12,167 9,409 6.8
1997 5,293 66,893 12,638 9,576 7.0
1998 5,414 67,894 12,540 9,741 7.0
1999 5,763 70,304 12,199 9,372 75
2000 5,926 70,500 11,897 9,563 7.4
2001 5,704 72,448 12,701 9,667 75
2002 5,651 75,866 13,425 10,321 7.4
2003 5,849 77,757 13,294 8,881 8.8
2004 6,161 78,441 12,732 8,959 8.8
2005 6,395 78,496 12,275 9,501 8.3
2006 6,649 80,344 12,084 9,852 8.2
2007 8,117 119,979 14,781 16,314 7.3
2008 8,228 126,855 15,417 17,144 7.4
2009 8,356 120,207 14,386 16,253 7.4
2010 8,217 110,738 13,477 15,097 7.3
2011 7,819 103,803 13,276 14,214 7.3
2012 8,190 105,605 12,894 14,376 7.3
2013 8,126 106,582 13,116 14,502 7.3
2014 8,329 109,301 13,123 14,894 7.3
2015 8,456 109,597 12,961 14,850 7.4
2016 8,747 113,338 12,958 15,338 7.4
2017 9,337 116,102 12,435 15,600 7.4
2018 10,328 120,699 11,687 16,080 7.5
2019 10,160 124,746 12,278 16,657 7.5
2020 10,500 124,880 11,893 16,378 7.6
Average annual percentage change
1970-2020 2.1% 3.1% 1.0% 2.9% 0.2%
2010-2020 2.5% 1.2% -1.2% 0.8% 0.4%
Source:

U. S. Department of Transportation, Federal Highway Administration, Highway Statistics 2020, Washington, DC,
2022, Table VM-1 and annual. (Additional resources: www.fhwa.dot.gov)

2 Due to FHWA methodology changes, data from 2007-on are not comparable with previous data.
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Class 7-8 combination trucks include all trucks designed to be used in combination with one or more trailers with
a gross vehicle weight rating over 26,000 Ib. 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 changed by the FHWA
back to 2007.

Table 5.2 (Updated June 2022)
Summary Statistics for Class 7-8 Combination Trucks, 1970-2020

Average fuel

Registrations Vehicle travel® Average annual Fuel use economy per vehicle
Year (thousands) (million miles) miles per vehicle (million gallons) (miles per gallon)
1970 905 35,134 38,822 7,348 4.8
1975 1,131 46,724 41,312 9,177 5.1
1980 1,417 68,678 48,467 13,037 5.3
1985 1,403 78,063 55,640 14,005 5.6
1986 1,408 81,038 57,555 14,475 5.6
1987 1,530 85,495 55,879 14,990 5.7
1988 1,667 88,551 53,120 15,224 5.8
1989 1,707 91,879 53,825 15,733 5.8
1990 1,709 94,341 55,202 16,133 5.8
1991 1,691 96,645 57,153 16,809 5.7
1992 1,675 99,510 59,409 17,216 5.8
1993 1,680 103,116 61,379 17,748 5.8
1994 1,681 108,932 64,302 18,653 5.8
1995 1,696 115,451 68,073 19,777 5.8
1996 1,747 118,899 68,059 20,192 5.9
1997 1,790 124,584 69,600 20,302 6.1
1998 1,831 128,159 69,994 21,100 6.1
1999 2,029 132,384 65,246 24,537 5.4
2000 2,097 135,020 64,387 25,666 53
2001 2,154 136,584 63,409 25,512 5.4
2002 2,277 138,737 60,930 26,480 52
2003 1,908 140,160 73,459 23815 5.9
2004 2,010 142,370 70,831 24,191 5.9
2005 2,087 144,028 69,012 27,689 52
2006 2,170 142,169 65,516 28,107 5.1
2007 2,635 184,199 69,905 30,904 6.0
2008 2,585 183,826 71,113 30,561 6.0
2009 2,617 168,100 64,234 28,050 6.0
2010 2,553 175,789 68,856 29,927 5.9
2011 2,452 163,791 66,309 28,181 5.8
2012 2,469 163,602 66,262 27,975 5.8
2013 2,471 168,436 68,155 28,795 5.8
2014 2,577 169,830 65,897 29,118 5.8
2015 2,747 170,246 61,978 28,886 5.9
2016 2,752 174,557 63,428 29,555 5.9
2017 2,892 181,490 62,751 30,364 6.0
2018 2,906 184,165 63,374 30,325 6.1
2019 2,925 175,305 59,929 28,987 6.0
2020 2,979 177,261 59,498 28,422 6.2
Average annual percentage change
1970-2020 2.4% 3.3% 0.9% 2.7% 0.5%
2010-2020 1.6% 0.1% -1.5% -0.5% 0.6%
Source:

U. S. Department of Transportation, Federal Highway Administration, Highway Statistics 2020, Washington, DC,
2022, Table VM-1 and annual. (Additional resources: www.fhwa.dot.gov)

2 The Federal Highway Administration changed the combination truck travel methodology in 1993.
® Due to FHWA methodology changes, data from 2007-on are not comparable with previous data.
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Truck sales declined from 2019 to 2020 but rose again in 2021. Trucks under 10,000 Ib continue to dominate truck

sales.

Table 5.3 (Updated June 2022)
New Retail Truck Sales by Gross Vehicle Weight, 1970-2021*

(thousands)
Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8

Calendar 6,000 1b 6,001— 10,001— 14,001— 16,001— 19,501— 26,001— 33,001 Ib

year or less 10,000 Ib 14,000 1b 16,000 Ib 19,500 Ib 26,000 1b 33,000 Ib and over Total
Domestic sales (import data are not available)
1970° 1,049 408 6 12 58 133 36 89 1,791
1975 1,101 952 23 1 9 159 23 83 2,351
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
1990 3,451 1,097 21 27 5 38 85 121 4,846
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
2011 4,714 1,735 195 10 42 41 41 171 6,951
2012 5,164 1,811 223 9 55 40 47 195 7,544
2013 5,615 2,077 254 12 60 47 48 185 8,298
2014 6,209 2,275 264 13 67 52 54 220 9,154
2015 7,161 2,417 283 14 72 55 59 249 10,310
2016 7,724 2,572 296 14 72 62 60 193 10,993
2017 8,102 2,637 317 19 79 63 62 192 11,470
2018 8,881 2,728 301 21 81 72 64 251 12,398
2019 9,091 2,819 327 22 85 78 66 276 12,765
2020 8,195 2,526 349 22 93 52 51 192 11,480
2021 8,305 2,415 380 28 102 61 48 222 12,059
Average annual percentage change

1970-2021 4.3% 3.5% 8.5% 1.7% 1.1% -1.5% 0.6% 1.8% 3.8%

1986-2021 2.8% 2.0% 10.4% 8.1% 8.4% 0.9% -2.1% 1.9% 2.6%

2011-2021 6.4% 3.4% 6.9% 11.0% 9.3% 4.1% 1.6% 2.6% 5.7%

Source:

Ward’s Communications, www.wardsauto.com. (Additional resources: www.wardsauto.com)

2 Sales include domestic-sponsored imports.

b Data for 1970 is based on new truck registrations.
¢ Data are not available.

41987-2021.
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Based on factory sales, the share of diesel medium/heavy trucks sold has declined from 1995 to 2019 for truck gross
vehicle weight rating (GVWR) classes 4 and 5. Class 6 diesel sales share increased in that period and class 8

continued to be nearly 100% diesel. In 2020, possibly due to pandemic disruption, there were very few Class 7
trucks produced (about 20% of the normal annual volume) and all of them were diesel. The result for all class 4
through 8 trucks combined was a decline from 87% diesel share in 1995 to 82% in 2020.

Table 5.4
Diesel Share of Medium and Heavy Truck Sales by Gross Vehicle Weight, 1995-2020?

Class 4 Class 5 Class 6 Class 7 Class 8 Total
Calendar 14,001— 16,001— 19,501- 26,001- 33,001 1b (Class 4 -

year 16,000 1b 19,500 1b 26,000 1b 33,000 Ib and over Class 8)
1995 68% 87% 70% 74% 100% 87%
1996 66% 92% 69% 68% 100% 85%
1997 61% 90% 82% 70% 100% 85%
1998 72% 91% 88% 72% 100% 88%
1999 62% 86% 90% 74% 100% 88%
2000 62% 93% 54% 68% 100% 83%
2001 91% 90% 70% 59% 100% 84%
2002 68% 93% 66% 54% 100% 82%
2003 74% 92% 77% 47% 100% 83%
2004 71% 92% 76% 54% 100% 85%
2005 74% 92% 73% 56% 100% 87%
2006 76% 92% 75% 59% 100% 88%
2007 78% 92% 52% 50% 100% 81%
2008 81% 92% 58% 50% 100% 84%
2009 87% 91% 56% 36% 100% 80%
2010 94% 93% 92% 39% 100% 87%
2011 82% 80% 95% 49% 100% 91%
2012 14% 79% 95% 49% 100% 89%
2013 39% 80% 96% 46% 100% 88%
2014 32% 80% 91% 45% 100% 88%
2015 24% 80% 98% 48% 100% 89%
2016 21% 54% 89% 45% 100% 78%
2017 16% 52% 87% 45% 100% 75%
2018 18% 53% 87% 50% 100% 80%
2019 27% 58% 90% 45% 100% 82%
2020 25% 60% 90% 100% 99% 82%

Source:
Ward’s Communications, www.wardsauto.com. (Additional resources: www.wardsauto.com)

2 Estimates based on available factory sales. May not represent the entire industry.
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The Vehicle Inventory and Use Survey (VIUS) was discontinued, thus the 2002 VIUS 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. Internet site: www.census.gov/econ/overview/se0501.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.
A new VIUS is planned for 2022 to collect data on 2021 truck activity and characteristics

similar to the previous surveys. Data collection begins in February 2022. Once the data are released

the tables in this chapter will be updated. Internet site for 2022 VIUS: www.bts.gov/vius.
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Table 5.5
Truck Statistics by Gross Vehicle Weight Class, 2002

Average Harmonic
Manufacturer's gross vehicle Number of Percentage annual miles mean fuel Percentage
weight class trucks of trucks per truck economy of fuel use
1) 6,000 Ib and less 51,941,389 61.0% 11,882 17.6 42.7%
2) 6,001 - 10,000 Ib 28,041,234 32.9% 12,684 14.3 30.5%
3) 10,001 — 14,000 Ib 691,342 0.8% 14,094 10.5 1.1%
4) 14,001 — 16,000 1b 290,980 0.3% 15,441 8.5 0.5%
5) 16,001 — 19,500 Ib 166,472 0.2% 11,645 7.9 0.3%
6) 19,501 —26,000 Ib 1,709,574 2.0% 12,671 7.0 3.2%
7) 26,001 —33,000 Ib 179,790 0.2% 30,708 6.4 0.9%
8) 33,001 Ib and up 2,153,996 2.5% 45,739 5.7 20.7%
Total 85,174,777 100.0% 13,088 13.5 100.0%
Light truck subtotal (1-2) 79,982,623 93.9% 12,163 16.2 73.2%
Medium truck subtotal (3—6) 2,858,368 3.4% 13,237 8.0 5.2%
Heavy truck subtotal (7-8) 2,333,786 2.7% 44,581 5.8 21.6%

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/www.tiusview.html)

Table 5.6
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 Ib and less 17.2 17.1 17.6
2) 6,001-10,000 1b 13.0 13.6 14.3
3) 10,000-14,000 1b 8.8 9.4 10.5
4) 14,001-16,000 1b 8.8 9.3 8.5
5) 16,001-19,500 1b 7.4 8.7 7.9
6) 19,501-26,000 1b 6.9 7.3 7.0
7) 26,001-33,000 1b 6.5 6.4 6.4
8) 33,001 Ib and over 5.5 5.7 5.7
Light truck subtotal (1-2) 15.7 15.8 16.2
Medium truck subtotal (3-6) 7.3 8.6 8.0
Large truck subtotal (7-8) 5.6 6.1 5.8

Note: Based on average fuel economy as reported by respondent.

Sources:

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/www/tiusview.html)
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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.

Table 5.7
Truck Statistics by Size, 2002

Manufacturer's gross vehicle weight class

Medium
Light (10,001— Heavy
(<10,000 1b) 26,000 1b) (> 26,000 1b) Total
Typical trip miles or 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%
Vehicle not 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%
Total® 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/www/tiusview.html)

2 The respondent was asked to choose the category which best described the trips made by the vehicle.
b Percentages may not sum to totals due to rounding.
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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.

Table 5.8

Percentage of Trucks by Size Ranked by Major Use, 2002

Light Medium Heavy
(< 10,000 Ib (10,001 — 26,000 Ib (> 26,000 Ib average
Rank average weight) average weight) weight)
1 Personal 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 Waste 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 Personal Unknown
0.6% 4.8% 3.2%
11 Waste management Unknown Personal
0.6% 4.4% 2.5%
12 Wholesale Manufacturing Mining
0.6% 3.3% 2.4%
13 Information 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 Information services
0.1% 0.5% 0.1%
Source:

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/www/tiusview.html)

2 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.

Table 5.9

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

Primary refueling facility

Truck fleet size Gas station Truck stop Own facility  Other's facility Total®

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/www/tiusview.html)

 Percentages may not sum to totals due to rounding.
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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.

Table 5.10
Share of Trucks by Major Use and Primary Fueling Facility, 2002
Gas Truck Own Others

Major use station stop facility facility Other Al
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%
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%
Vehicle leasing 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 93.9% 1.8% 3.7% 0.5% 0.0% 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/www/tiusview.html)

2 Percentages may not sum to totals due to rounding.
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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 all

trucks and trucks two years old or less. 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. Most of the
single-unit trucks in the survey travel 40,000 miles per year or less.

Figure 5.2. Distribution of Trucks over 26,000 Ib by Vehicle-Miles Traveled, 2002
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Note: Heavy trucks (class 7 & 8) are greater than 26,000 pounds gross vehicle weight based on the manufacturer’s
rating.

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/www/tiusview.html)
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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. Six 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.

Figure 5.3. Share of Heavy Trucks with Selected Electronic Features, 2002
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Share of heavy trucks

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

Source:

U.S. Department of Commerce, Bureau of the Census, 2002 Vehicle Inventory and User Survey, Microdata File on
CD, 2005.
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Fuel Economy Study for Class 8 Trucks

As part of a study sponsored by the U.S. Department of Energy (DOE) Vehicle
Technologies Office (VTO), the Oak Ridge National Laboratory (ORNL) in conjunction with
several 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 a large 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 a year at a rate 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, altitude) 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 a year) the six tractors traveled nearly
700,000 miles.

The final report on this project is available on-line at:

cta.ornl.gov/cta/Publications/Reports/ORNL 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

5-15 for project description) shows fuel economy on severe upslopes is less than half that on flat terrain. On severe
downslopes, the fuel economy was two times higher than on flat terrain.

Table 5.11
Effect of Terrain on Class 8 Truck Fuel Economy

Average fuel efficiency (mpg)

Difference
Tractors Tractors between dual
Share of data All with dual  with single and single
Type of terrain records trucks tires (wide) tires tires (percent)
Severe upslope (>4%) 0.7% 2.90 2.86 2.94 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%) 12.6% 15.11 14.64 15.57 6.36%
Severe downslope (<-4%) 1.1% 23.5 21.82 25.3 15.97%

Source:
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.
(Additional resources: cta.ornl.gov/cta/Publications/Reports/fORNL TM_2008-122.pdf)
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This table 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 5-15 for project description). The speed bins are divided
into 5-mile intervals, going from 0+ mph (i.e., speed > 0.00 mph) to 85 mph, while the four main columns of the
table 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.

Table 5.12

Fuel Economy for Class 8 Trucks as a Function of Speed
and Tractor-Trailer Tire Combination

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) (gal) (MPG) | (miles) (gal) (MPG) (miles) (gal) (MPG) | (miles) (gal) (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 2.93 368.0 124.2 3.0 156 52.8 2.96
5+to 10 674 198.8 3.39 368 103.2 3.56 808.0 245.4 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+ to 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 4.11 489 113.6 4.31 1,111.0 244.2 4.6 462 101.1 4.57
25+ to 30 1,178 266.9 441 609 131.5 4.63 1,420.0 286.9 5.0 580 117.6 493
30+to 35 1,481 336.8 4.40 753 154.2 4.88 1,774.0 341.1 52 708 141.1 5.02
35+1t0 40 1,917 403.5 4.75 1,000 193.6 517 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 1,350 254.4 5.31
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 4,962 811.5 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 38,964 5,879.6 6.63 21,472 2,980.8 7.20 34,517.0 4,840.0 7.1 14,944 2,049.4 7.29
NOT ADJUSTED FOR TERRAIN: See note below.
65+ 10 70 58,304 8,313.2 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+ to 75 56,378 7,483.2 7.53 21,751 2,745.5 7.92 66,882.0 8,435.6 79 32,887 4,056.1 8.11
75+ to 85 7,849 808.2 9.71 3,610 403.2 8.95 11,513.0 911.1 12.6 6,817 512.2 13.31
Total 207,374 30,831.0 6.73 99,714 13,994.0 7.13 228,680.0 31,913.0 7.2 | 101,790 13,858.0 7.35
Percent
mcrease in
fuel
economy 0.00% 5.93% 6.53% 9.20%
from dual
tire
trac/trail

Note: 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 all travel at these higher speeds.

Source:

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.

(Additional resources: cta.ornl.gov/cta/Publications/Reports/fORNL TM_2008-122.pdf)

2 Total fuel consumed does not include fuel consumed while idling.
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The fuel economy information presented in Table 5.12 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 5.4 shows the information from Table 5.12 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 is possible to observe that above 80% of the distance traveled by long-haul Class 8 trucks is 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 5.4 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.

Figure 5.4. Class 8 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: See note below.

9.00 30%
i Tractor D - Trailer D = Tractor D - Trailer 5

a.00 1 = Tractor S - Trailer D m Tractor S - Trailer S
—i— % Distance Traveled
7.00

65.00

Fuel Economy [MPG]
n
=
[}

P ecentage of Total Dist. Traveled [% ]

O+ 10 5
S+to10

’
k]
@
@
@
g
_ @
4.00 — |
| @
,/f 4
3.00 é o
& i
@ g
200 g g
@ g
@ g
1.00 ;:5 |
] g
L i L] i @ 2
0.00 - = = = = = 2
=
w
E
+
L
u

10+t 15
15+1t0 20
20+ 10 25
25+ 10 30
45+t0 50
S0+to 55
EO0+1to E5
E3+to 70

Speed Range [mph]

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 all travel at these higher speeds.

Source:

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.
(Additional resources: cta.ornl.gov/cta/Publications/Reports/fORNL TM_2008-122.pdf)
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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 5.12, the total fuel consumed on this graph includes the fiiel consumed while idling.

Figure 5.5. Class 8 Truck Percent of Total Fuel Consumed as a Function of Speed
and Tractor-Trailer Tire Combination

NOT ADJUSTED FOR TERRAIN: See note below
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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 all travel at these higher speeds.

Source:

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.
(Additional resources: cta.ornl.gov/cta/Publications/Reports/fORNL TM_2008-122.pdf)
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A typical class 8 truck tractor weighs about 17,000 Ib. The powertrain is nearly a quarter of the weight (24%) while

the truck body structure is 19%.

Table 5.13
Class 8 Truck Weight by Component

Pounds Share of total
Wheels and tires 1,700 10%
Chassis/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%
Total 17,000 100%

Notes:

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

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 include drive axles, steer axle, and suspension system.

Chassis/frame includes frame rails and crossmembers, fifth wheel and brackets. Wheels and tires include a set of
10 aluminum wheels, plus tires.

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

Heavy-Duty Vehicles, 2010, p. 117.
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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 Ib). 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%.

Gross Vehicle Weight versus Empty Vehicle Weight

Table 5.14

Maximum Payload
Gross vehicle Empty vehicle payload capacity share
weight range weight range capacity (percent of
Vehicle description Truck class (pounds) (pounds) (pounds)  empty weight)

Cars 3,200-6,000 2,400-5,000 1,000 20%
Minivans, small SUVs, 1 40002400  3,200-4,500 1,500 33%
small pick-ups
ﬁ;;ge SUVs, standard pick- 2a 6,001-8,500 4,500-6,000 2,500 40%
e SUVs, standard picke 2b 8,501-10,000  5,000-6,300 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
Clty delivery, school bus. 6 19,501-26,000  11,500-14,500 11,500 80%
arge walk-in, bucket
City bus, furniture,
refrigerated, refuse, fucl 7 26,001-33,000  11,500-14,500 18,500 125%
tanker, dump, tow, 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, flat 8b 33,001-80,000 20,000-26,000 54,000 200%

bed (combination trucks)

Source:

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

Heavy-Duty Vehicles, 2010, pp. 18 and 116.
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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 [b. Eleven percent of the tractor-trailers had weight recorded around 72,800 Ib
and 10% around 68,300 Ib. Another 10% of tractor-trailers were on the lighter end of the scale — around 37,500

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

Figure 5.6. Distribution of Class 8 Trucks by On-Road Vehicle Weight, 2008*
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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.

Source:

National Academy of Sciences, Technologies and Approaches to Reducing the Fuel Consumption of Medium and
Heavy-Duty Vehicles, 2010, p. 118. Original source: Federal Highway Administration, Vehicle Travel

Information System, 2008.

2 Study reported data on 5-axle tractor-trailers which are class 8 trucks. Single-unit class 8 trucks were not

considered in the study.
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Commodity Flow Survey

The Commodity Flow Survey (CFS) is designed to provide data on the flow of goods and
materials by mode of transport. The survey was first conducted in various years from 1963 to
1977, and was again conducted in 1993, 1997, 2002, 2007, 2012, and 2017 with improvements in
methodology, sample size, and scope. Final data for the 2017 survey was released in July 2020. It
is a shipper-based survey which covers business establishments from these industries:

e Mining

e Manufacturing

e Wholesale trade

o Select Retail and Services

Industries not covered by CFS include transportation, construction, most retail and services
industries, farms, fisheries, foreign establishments, and most government-owned establishments.
Before 1993 data were collected only on the principal mode of travel, but after that time all modes
of a shipment were captured in the data.

The CFS is a joint effort of the Bureau of Transportation Statistics and the U.S. Census Bureau.
Additional information on the survey can be found at:

e www.bts.gov/cfs

e www.census.gov/programs-surveys/cfs.html
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Industries covered by the 2017 Commodity Flow Survey (CFS) shipped goods worth over $14 trillion. Compared

to the 1993 CFS, the value of shipments is up 1.2% per year. By value, multiple mode shipments increased 3.5%
per year from 1993 to 2017.

Table 5.15
Value of Goods Shipped in the United States: Comparison of the 1993, 1997, 2002, 2007,
2012, and 2017 Commodity Flow Surveys?®

Average
annual
1993 1997 2002 2007 2012 percent
(billion (billion (billion (billion (billion 2017 change
2017 2017 2017 2017 2017 (billion (1993-
dollars) dollars) dollars) dollars) dollars) dollars) 2017)
All modes 10,790.0 10,605.0 11,441.5 13,813.9 14,788.8 14,517.8 1.2%
Single modes 9,120.0  8,735.1 9,605.0 11,2771 12,705.1 11,738.0 1.1%
Truck® 8,127.2  7,607.9 8,495.4 9,854.6 10,817.4 10,398.9 1.0%
For-hire truck 4,8449  4,431.1 5,119.1 5,858.6 6,944.5 6,968.2 1.5%
Private truck 3,240.7  3,110.2 3,331.8 3,995.9 3,872.9 3,430.7 0.2%
Rail 456.6 488.1 423.6 516.0 505.1 254.2 -2.4%
Water 113.8 115.8 121.7 135.8 322.0 243.9 3.2%
Inland water 75.2 82.3 78.3 107.6 233.7 117.3 1.9%
Great Lakes ¢ 23 1.2 ¢ 0.4 0.6 ¢
Deep sea 36.5 31.2 423 27.2 64.0 120.7 5.1%
Multiple waterways c d d d 23.8 5.3 c
Air (includes truck and air) 256.7 349.9 361.0 298.3 481.1 496.6 2.8%
Pipeline® 165.9 173.4 203.3 472.4 579.6 344.4 3.1%
Multiple modes 1,222.9  1,444.6 1,470.4 2,206.9 2,082.7 2,777.7 3.5%
Parcel, U.S.P.S. or courier 1,039.5 1,307.2 1,345.8 1,846.5 1,802.4 2,117.1 3.0%
Truck and rail 153.3 115.6 95.2 221.3 240.0 348.0 3.5%
Truck and water 17.3 12.6 19.5 69.1 31.0 251.4 11.8%
Rail and water 6.8 2.7 4.5 16.4 8.5 43.6 8.0%
Other multiple modes 6.0 6.5 5.2 53.6 0.7 17.5 4.6%
Other and unknown
modes 447.1 425.4 366.0 330.0 1.1 2.1 -20.0%
Source:

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 1993, 1997, 2002, 2007, 2012, and 2017 Commodity Flow Surveys, Table la. (Additional
resources: https://www.bts.gov/topics/commodity-flow-survey-data-and-reports)

2 Detail may not add to total because of rounding.

> "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.

4 Data are not available.

¢ CFS data for pipeline exclude most shipments of crude oil.
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Industries covered by the 2017 Commodity Flow Survey (CFS) shipped over 12 billion tons of goods nationwide.

About 71% of the freight tonnage was shipped by truck.

Table 5.16
Tons of Freight in the United States: Comparison of the 1993, 1997, 2002, 2007,
2012, and 2017 Commodity Flow Surveys?®

Average
annual
percent
change

1993 1997 2002 2007 2012 2017 (1993-
(millions)  (millions) (millions) (millions) (millions)  (millions) 2017)
All modes 9,688.50 11,089.7 11,667.9 12,5434 11,299.4 12,468.9 1.1%
Single modes 8,922.30 10,436.5 11,086.7 11,698.1 10,905.5 11,604.8 1.1%
Truck® 6,385.90  7,700.7 7,842.8 8,778.7 8,060.2 8,843.3 1.4%
For-hire truck 2,808.30  3,402.6 3,657.3 4,075.1 4,298.7 5,232.0 2.6%
Private truck 3,543.50  4,137.3 4,149.7 4,703.6 3,761.3 3,611.3 0.1%
Rail 1,544.10 1,549.8 1,873.9 1,861.3 1,628.5 1,251.2 -0.9%
Water 505.4 563.4 681.2 403.6 576.0 804.4 2.0%
Inland water 362.5 414.8 458.6 3433 424.5 471.9 1.1%
Great Lakes 33 384 38.0 178 314 419 1.0%
Deep sea 109.9 110.2 184.6 425 73.0 268.6 3.8%
Multiple waterways ¢ ¢ ¢ ¢ 47.1 22.0 ¢
Air (includes truck and air) 3.1 4.5 3.8 3.6 4.8 8.0 4.0%
Pipeline! 483.6 618.2 685.0 650.9 636.0 697.8 1.5%
Multiple modes 225.7 216.7 216.7 573.7 357.0 770.5 5.2%
Parcel, U.S.P.S. or courier 18.9 23.7 25.5 339 28.5 38.0 3.0%
Truck and rail 40.6 54.2 43.0 225.6 213.8 471.4 10.8%
Truck and water 68 332 233 145.5 56.7 109.9 2.0%
Rail and water 79.2 79.3 105.1 54.9 55.6 143.0 2.5%
Other multiple modes 18.9 26.2 19.8 113.8 2.5 8.2 -3.4%
Other and unknown
modes 540.5 436.5 364.6 271.6 36.8 93.6 -7.0%
Source:

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 1993, 1997, 2002, 2007, 2012, and 2017 Commodity Flow Survey, Table 1a. (Additional resources:
https://www.bts.gov/topics/commodity-flow-survey-data-and-reports)

2 Detail may not add to total because of rounding.

> "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.

¢ Data are not available.

4 CFS data for pipeline exclude most shipments of crude oil.
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Industries covered by the 2017 Commodity Flow Survey (CFS) accounted for 3.1 trillion ton-miles on the nation’s

highways, railways, waterways, pipelines, and aviation system. Ton-miles increased an average of 1.1% per year
from 1993 to 2017.

Table 5.17
Ton-Miles of Freight in the United States: Comparison of the 1993, 1997, 2002, 2007,
2012, and 2017 Commodity Flow Surveys®

Average
annual
percent
change

1993 1997 2002 2007 2012 2017 (1993-
(billions) (billions) (billions) (billions) (billions)  (billions) 2017)
All modes 2,420.90 2,661.4 3,137.9 3,344.7 2,969.5 3,116.9 1.1%
Single modes 2,136.90 2,383.5 2,867.9 2,894.3 2,697.4 2,479.6 0.6%
Truck® 869.5 1,023.5 1,255.9 1,342.1 1,247.7 1,327.1 1.8%
For-hire truck 629 741.1 959.6 1,055.6 1,050.9 1,162.2 2.6%
Private truck 235.9 268.6 291.1 286.5 196.8 164.9 -1.5%
Rail 942.6 1,022.5 1,261.6 1,344.0 1,211.5 824.8 -0.6%
Water 272 261.7 282.7 157.3 192.9 259.6 -0.2%
Inland water 164.4 189.3 211.5 117.5 118.7 177.5 0.3%
Great Lakes 12.4 13.4 13.8 6.9 11.0 15.6 1.0%
Deep sea 95.2 59.0 57.4 33.0 22.1 509 -2.6%
Multiple waterways ¢ ¢ ¢ ¢ 41.0 15.6 ¢
Air (includes truck and air) 4 6.2 5.8 4.5 5.8 9.8 3.8%
Pipelined c e e e e c c
Multiple modes 191.5 204.5 225.7 416.6 271.8 637.2 51%
Parcel, U.S.P.S. or courier 13.2 18.0 19.0 28.0 22.7 29.8 3.5%
Truck and rail 37.7 55.6 455 196.8 169.5 443.2 10.8%
Truck and water 40.6 34.8 324 98.4 48.6 519 1.0%
Rail and water 70.2 77.6 115.0 47.1 29.2 102.7 1.6%
Other multiple modes ¢ 18.6 13.8 46.4 1.9 9.6 ¢
Other and unknown
modes 92.6 73.4 44.2 33.8 0.3 0.1 -24.0%

Source:

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 7993, 1997, 2002, 2007, 2012, and 2017 Commodity Flow Surveys, Table la. (Additional
resources: https://www.bts.gov/topics/commodity-flow-survey-data-and-reports)

2 Detail may not add to total because of rounding.

> "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.

¢ Data are not available.

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

¢ Denotes data do not meet publication standards because of high sampling variability or poor response quality.
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Industries covered by the 2017 Commodity Flow Survey (CFS) had an average shipment length of 679 miles, a

60% increase from the 1993 survey. For single mode shipments, air had the highest shipment length in 2017, for
multiple modes, truck and rail had the highest length.

Table 5.18
Average Miles per Shipment in the United States: Comparison of the 1993, 1997, 2002, 2007,
2012, and 2017 Commodity Flow Surveys?®

Average
annual
percent

1993 1997 2002 2007 2012 2017 change

(miles) (miles) (miles) (miles) (miles) (miles)  (1997-2017)

All modes 424 472 546 619 630 679 2.0%
Single modes 197 184 240 234 262 243 0.9%
Truck® 144 144 173 206 227 206 1.5%
For-hire truck 472 485 523 599 508 369 -1.0%
Private truck 52 53 64 57 58 45 -0.6%
Rail 766 769 807 728 805 579 -1.2%
Water c 482 568 520 908 259 ¢
Inland water ¢ 177 450 144 275 188 ¢
Great Lakes 534 204 339 657 347 304 -2.3%
Deep sea 1,861 1,024 664 923 1,157 359 -6.6%
Multiple waterways ¢ ¢ ¢ ¢ 1,034 525 ¢
Air (includes truck and air) 1,415 1,380 1,919 1,304 1,295 1,403 0.0%
Pipelined c e e e e e c
Multiple modes 736 813 895 975 922 953 1.1%
Parcel, U.S.P.S. or courier 734 813 894 975 922 953 1.1%
Truck and rail 1,403 1,347 1,413 1,007 988 1,177 -0.7%
Truck and water 1,417 1,265 1,950 1,429 1,562 784 -2.4%
Rail and water 627 1,092 957 1,928 1,073 1,075 2.3%
Other multiple modes 1,082 ¢ ¢ 1,182.0 N 1,425.0 1.2%
Other and unknown modes 229 122 130 116 2 1 -20.3%
Source:

U.S. Department of Transportation, Bureau of Transportation Statistics and U.S. Department of Commerce, Bureau
of the Census, 1993, 1997, 2002, 2007, 2012, and 2017 Commodity Flow Surveys, Table la. (Additional
resources: www.census.gov/programs-surveys/cfs.html)

2 Detail may not add to total because of rounding.

> "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.

¢ Data are not available.

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

¢ Denotes data do not meet publication standards because of high sampling variability or poor response quality.
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Freight Analysis Framework

The Freight Analysis Framework is a combination of sources drawn together to create a
comprehensive picture of freight movement in the U.S. in terms of tonnage, value, and ton-miles.
Data are available by origin, destination, commodity type, distance band, and mode. FAF origin
and destination data include state level or major metropolitan area. The sources of data for FAF
are the Commodity Flow Survey, international trade data from the Census Bureau, and other data
sources from agriculture, extraction, utility, construction, service, and other sectors.

Historically, FAF data are available for 1997, 2002, 2007, 2012, with estimated data for
2013-2018, and forecasted data from 2020-2045. A new version, FAF5, will be released in 2021
since the 2017 Commodity Flow Survey data were finalized in late 2020.

For additional information on FAF, see the website: faf.ornl.gov/fafweb.
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For shipments of 100 miles or less, trucks moved 7.5 billion tons of freight in 2018. Trucks moved more tons than

other modes for all shipments less than 1,000 miles while rail moved more tons in shipments from 1,000-2,000
miles in length. More than 18 billion tons of freight were shipped in 2018.

Table 5.19
Tons of Freight Moved in the United States by Mode and Distance Band, 2018
(thousand tons)

Distance Band? (miles)

Below 1,000 - 1,500 - Over

Mode 100 100 - 249 250 - 499 500 - 749 750 - 999 1,499 2,000 2,000 Total

Truck 7,547,034 1,938,958 1,382,656 471,600 208,938 204,947 89,384 76,644 11,920,161
Rail 248,774 178,853 257,704 241,153 197,526 391,104 190,039 76,447 1,781,599
Water 371,926 124,936 150,171 43,223 39,839 54,992 20,365 32,453 837,905
Air (include truck-air) 33 110 1,753 886 588 659 568 1,175 5,772
Pipeline 983,057 726,167 1,094,492 307,404 121,052 109,975 3,354 209 3,345,711
Multiple modes & mail 39,928 118,820 99,677 56,293 40,155 63,687 27,000 58,212 503,773
No domestic mode 182,396 103 0 0 0 0 0 0 182,499
Other and unknown 28,617 9,355 307 48 103 124 46 35 38,636
Total 9,401,764 3,097,303 2,986,761 1,120,608 608,201 825,488 330,756 245,175 18,616,056

Note: Includes total flows moved between domestic origins and destinations and includes both domestic and
foreign shipments. Mode of transportation is the mode used from zone of entry to the domestic destination, domestic
origin to domestic destination, and domestic origin to zone of exit.

Source:
U.S. Department of Transportation, Freight Analysis Framework Version 4.5.1.

2 Freight shipments categorized by origin to destination Great Circle Distance, which is commonly called
“as-the-crow-flies.”
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Table 5.20
Top Ten Commodities Moved in the United States by Weight, Ton-miles, and Value, 2018

Weight
Commodity Billion Tons
Coal-not elsewhere classified 2.50
Gravel 2.10
Gasoline 1.24
Cereal grains 1.22
Crude petroleum 1.16
Non-metallic mineral products 1.11
Fuel oils 0.99
Coal 0.84
Natural sands 0.83
Other foodstuffs 0.68
Ton-Miles
Commodity Billion Ton-miles
Coal-not elsewhere classified 758.5
Coal 563.2
Crude petroleum 533.0
Cereal grains 312.8
Other foodstuffs 261.9
Other agricultural products 188.7
Non-metallic mineral products 175.3
Gasoline 169.5
Basic chemicals 158.0
Gravel 146.2
Value
Commodity Trillion dollars
Electronics 1.65
Motorized vehicles 1.59
Mixed freight 1.48
Gasoline 1.13
Machinery 1.05
Coal-not elsewhere classified 0.86
Pharmaceuticals 0.85
Fuel oils 0.83
Miscellaneous manufacturing
products 0.76
Crude petroleum 0.72

Note: Commodities are based on Standard Classification of Transported Goods (SCTG) codes. See the Census
Bureau web site for commodity details: bhs.econ.census.gov/bhsphpext/brdsearch/scs code.html.

Source:

U.S. Department of Transportation, Freight Analysis Framework Version 4.5.1. (Additional information:
faf.ornl.gov)
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The Freight Analysis Framework compiles data from a variety of sources to create a comprehensive picture of

freight movement in the United States.

Table 5.21
U.S. Freight Ton-Miles by State, 2018
(million ton-miles)

Within the Outbound from Inbound to the

State given state the given state given state
Alabama 15,296.2 76,900.4 82,542.3
Alaska 12,164.5 90,948.9 5,329.6
Arizona 10,467.1 30,917.0 58,460.2
Arkansas 11,566.6 46,243.0 52,384.9
California 120,177.2 228,830.9 386,860.0
Colorado 14,2248 71,743.8 62,849.4
Connecticut 2,027.8 23,645.5 18,575.6
Delaware 603.8 4,887.0 16,970.8
District of Columbia 10.5 1,363.9 762.5
Florida 58,371.1 59,097.3 121,180.0
Georgia 16,988.7 77,710.3 114,734.5
Hawaii 1,281.8 5,566.5 10,578.3
Idaho 5,461.0 41,877.9 20,223.8
Tllinois 28,859.7 187,645.6 246,414.4
Indiana 14,303.9 86,135.9 118,948.0
Towa 10,372.0 118,939.0 76,112.8
Kansas 13,632.4 91,564.4 71,668.5
Kentucky 11,289.9 92,089.2 88,904.7
Louisiana 52,236.5 181,661.5 235,952.8
Maine 1,704.3 12,759.4 7,910.0
Maryland 3,980.1 20,098.2 38,5114
Massachusetts 3,049.7 19,536.6 30,068.5
Michigan 19,460.5 101,238.1 158,312.1
Minnesota 18,890.0 153,727.0 137,208.0
Mississippi 12,170.8 59,885.3 70,135.5
Missouri 9,756.8 63,987.1 110,631.9
Montana 7,735.7 82,163.7 22,249.4
Nebraska 7,491.8 106,399.4 60,397.5
Nevada 2,168.8 16,572.9 25,490.3
New Hampshire 716.5 4,.872.4 8,638.6
New Jersey 5,276.6 60,862.1 85,109.0
New Mexico 7,027.7 45,408.6 22,015.5
New York 17,480.6 64,085.1 87,250.5
North Carolina 12,667.7 52,803.9 81,760.9
North Dakota 10,721.3 227,555.7 39,126.5
Ohio 22,549.9 109,557.3 159,639.0
Oklahoma 19,874.6 96,799.5 77,383.6
Oregon 6,936.1 42,452.7 56,521.1
Pennsylvania 45,571.6 110,601.0 122,045.1
Rhode Island 254.9 3,725.7 3,554.0
South Carolina 4,954.4 38,770.3 61,242.2
South Dakota 4,814.7 37,006.4 16,674.6
Tennessee 8,173.7 65,054.5 78,9159
Texas 298,078.8 386,177.1 488,870.7
Utah 5,251.0 40,315.0 35,784.4
Vermont 710.3 4,253.0 3,795.1
Virginia 12,112.8 38,986.9 76,583.1
Washington 22,893.6 74,095.3 118,478.3
West Virginia 3,470.8 75,954.4 32,781.2
Wisconsin 17,603.5 65,371.9 87,927.3
Wyoming 21,982.8 416,957.6 21,337.9

Note: Includes total flows moved between domestic origins and destinations and includes both domestic and foreign
shipments.

Source:
U.S. Department of Transportation, Freight Analysis Framework Version 4.5.1.
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Ranging from a speed limit of 55 miles per hour (mph) to 85 mph, the maximum speed limit for trucks varies from
state to state and sometimes from year to year. Currently, California has the most conservative maximum speed

limit for trucks — 55 mph. At the other end of the spectrum, Texas has some roads where the truck speed limit is 85
mph. Because of the varying limits, there is not one common highway speed at which trucks travel. Manufacturers
design the vehicle to perform well over the entire range of speeds.

Figure 5.7. Maximum Daytime Truck Speed Limits by State, 2021

. o Maximum Daytime Truck Speed Limit
* . % (MPH)
Tt ne ﬁ
[0 7 0 5 S
55 60 65 70 75 80 85
Source:

Insurance Institute for Highway Safety, Highway Loss Data Institute, “Speed Limits,” August 2021.
(Additional resources: www.iihs.org/iihs/topics/speed/speed-limit-laws)
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Although all states allow the conventional combinations consisting of a 28-foot semi-trailer and a 28-foot trailer,
only 14 states and six state turnpike authorities allow longer combination vehicles (LCVs) on at least some parts

of their road networks. LCVs are tractors pulling a semi-trailer and trailer, with at least one of them — the semi-

trailer, the trailer, or both — longer than 28 feet. The routes that these LCVs can travel have not changed since
1991.

Figure 5.8. Routes Where Longer Combination Vehicles Are Permitted, 2017

Doubles less than 100 fc

Doubles less than 100 ft
and triples

— Doubles over 100 ft

Doubles over 100 ft
and triples.

National Highway System
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0 250 0 100

Note: Empty triples are allowed on I-80 in Nebraska.

Source:

U.S. Department of Transportation, Bureau of Transportation Statistics, Freight Facts and Figures digital version,
July 2020. (Additional resources: www.bts.gov/product/freight-facts-and-figures).
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ALTERNATIVE FUEL & ADVANCED TECHNOLOGY
VEHICLES & CHARACTERISTICS

Chapter 6

HYDROGEN H22

Credit: Onurdongel/iStock/Getty Images

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022

6-1



62

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),

coal-derived liquid fuels,

hydrogen,

electricity,

biodiesel (B100),

fuels (other than alcohol) derived from biological materials,
P-series.

Alternative Fuels 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. 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 website: afdc.energy.gov. 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 website.

Alternative & Advanced Fuels — afdc.energy.gov

Alternative Fueling Station Locator — afdc.energy.gov/stations/#/find/nearest
Alternative & Advanced Vehicles — afdc.energy.gov/fuels

State & Federal Incentives & Laws — afdc.energy.gov/laws

Data Analysis & Trends — afdc.energy.gov/data

Tools — afdc.energy.gov/tools
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The Energy Information Administration (EIA) is no longer publishing estimates of the number of alternative
vehicles in use in the United States. EIA does publish the number of alternative fuel vehicles “made available”

each year, beginning in 2004. The alternative fuel vehicles “made available” are estimates from vehicle
manufacturer production and companies performing vehicle conversions. The data are more of a proxy for
alternative fuel vehicle sales than for vehicle population, but EIA cautions that the data are not actual sales data.

Table 6.1
Estimates of Alternative Fuel Highway Vehicles Made Available, 2004-2018

Year CNG Electric? E85 Hydrogen LNG LPG
2004 7,752 2,200 674,678 31 136 2,150
2005 3,304 2,281 743,948 74 68 700
2006 3,128 2,715 1,011,399 40 92 473
2007 2,487 3,152 1,115,069 63 26 356
2008 4,440 2,802 1,175,345 63 384 695
2009 3,770 2,255 805,777 26 126 861
2010 4,973 2,229 1,484,945 64 231 747
2011 5,674 25,382 2,116,273 107 137 1,054
2012 7,672 46,624 2,446,966 56 101 1,134
2013 9,454 130,323 2,665,470 10 344 2,700
2014 6,662 92,594 2,433,113 3 535 1,708
2015 8,744 118,560 1,881,500 2 7 2,248
2016 7,840 162,951 1,272,091 29 10 1,932
2017 5,939 258,689 1,150,097 2,842 0 2,837
2018 4,451 253,678 813,774 2,513 0 2,468
Average annual percentage change
2004-2018 -3.9% 40.4% 1.3% 36.9% -100.0% 1.0%
2008-2018 0.0% 56.9% -3.6% 44.6% -100.0% 13.5%

Note: “Made available” refers to the supply of warrantied alternative fuel vehicles by manufacturers and aftermarket
conversion companies. These do not represent sales.

Source:
U. S. Department of Energy, Energy Information Administration website, “Alternative Fuel Vehicle Data,”
www.eia.gov/renewable/afv, September 2019. (Additional resources: www.eia.gov)

2 Includes plug-in hybrid-electric vehicles and all-electric vehicles.
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Hybrid vehicle sales began in 1999 and plug-in electric vehicle sales began in 2010. Hybrids captured 5.5% of the

light vehicle market in 2021. All-electric vehicles accounted for 3.2% of the light vehicle market in 2021, nearly
double that of 2020.

Table 6.2 (Updated June 2022)
Hybrid and Plug-In Vehicle Sales, 1999-2021

Plug-in
Hybrid Plug-in hybrid share All-electric
vehicle hybrid All-electric All light Hybrid share of share of
Calendar sales vehicle sales  vehicle sales®  vehicle sales® of all light all light all light
year (thousands)  (thousands) (thousands) (thousands) vehicles vehicles vehicles
1999 0.0 0.0 0.0 16,711 0.0% 0.0% 0.0%
2000 9.4 0.0 0.0 17,164 0.1% 0.0% 0.0%
2001 20.3 0.0 0.0 16,950 0.1% 0.0% 0.0%
2002 36.0 0.0 0.0 16,675 0.2% 0.0% 0.0%
2003 47.6 0.0 0.0 16,494 0.3% 0.0% 0.0%
2004 84.2 0.0 0.0 16,737 0.5% 0.0% 0.0%
2005 205.9 0.0 0.0 16,774 1.2% 0.0% 0.0%
2006 251.9 0.0 0.0 16,336 1.5% 0.0% 0.0%
2007 351.1 0.0 0.0 15,867 2.2% 0.0% 0.0%
2008 315.8 0.0 0.0 13,015 2.4% 0.0% 0.0%
2009 290.3 0.0 0.0 10,236 2.8% 0.0% 0.0%
2010 274.6 0.3 0.0 11,394 2.4% 0.0% 0.0%
2011 266.5 7.7 10.1 12,542 2.1% 0.1% 0.1%
2012 434.6 38.6 14.6 14,220 3.1% 0.3% 0.1%
2013 495.5 49.0 48.1 15,279 3.2% 0.3% 0.3%
2014 452.2 55.4 63.5 16,192 2.8% 0.3% 0.4%
2015 384.4 43.0 71.1 17,107 2.2% 0.3% 0.4%
2016 346.9 72.9 86.7 17,179 2.0% 0.4% 0.5%
2017 362.9 91.2 104.5 16,827 2.2% 0.5% 0.6%
2018 338.1 123.9 207.1 16,919 2.0% 0.7% 1.2%
2019 380.8 85.8 233.8 16,630 2.3% 0.5% 1.4%
2020 455.1 69.0 238.5 14,123 3.2% 0.5% 1.7%
2021 799.0 173.5 459.4 14,570 5.5% 1.2% 3.2%
Average annual percentage change
2000-2021 23.6% ¢ ¢ -0.8%
2011-2021 11.5% 36.6% 46.5% 1.5%

Note: Plug-in vehicle sales include only those vehicles certified for highway use. Small electric carts and
neighborhood electric vehicles are excluded.

Sources:

Hybrid and Electric Vehicle Sales — Compiled by the Transportation Research Center at Argonne National
Laboratory, 2022. (Additional resources: www.anl.gov/energy-systems/project/light-duty-electric-drive-
vehicles-monthly-sales-updates)

All Light Vehicle Sales — Table 3.11.

? Includes plug-in hybrid-electric vehicles and all-electric vehicles.
b Includes cars and trucks up to 10,000 Ib gross vehicle weight.
¢ Data are not available.
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Trolleybus, heavy rail, and light rail use nearly all alternative fuels. However, the 53.4% of buses using alternative

fuels in 2020 replace a lot of traditional fuel use.

Table 6.3
Transit Vehicle Alternative Fuel Shares by Mode, 1992-2020

Commuter Commuter

Demand  rail self- rail Heavy Light
Year Bus? Trolleybus  Vanpool  response  propelled® locomotive® rail® rail?
1992 2.0% e e e e e e e
1993 4.1% e e 5.8% e e e e
1994 6.5% e e 7.5% e e e e
1995 6.3% e e 11.2% e e e e
1996 6.4% 100.0% e 14.0% e e 99.9% 100.0%
1997 5.6% 100.0% e 13.8% e e 100.0% 100.0%
1998 6.5% 100.0% e 13.2% e e 100.0% 100.0%
1999 7.5% 100.0% e 11.4% e e 100.0% 100.0%
2000 7.9% 100.0% e 8.5% e e 100.0% 100.0%
2001 9.8% 100.0% e 5.8% e e 100.0% 100.0%
2002 11.8% 100.0% e 5.1% e e 100.0% 100.0%
2003 13.0% 100.0% e 5.1% e e 100.0% 100.0%
2004 13.3% 100.0% e 5.1% e e 100.0% 98.9%
2005 16.0% 100.0% e 4.9% e e 100.0% 100.0%
2006 20.8% 100.0% e 6.4% 99.3% 11.0% 100.0% 98.0%
2007 22.4% 100.0% e 5.3% 99.5% 10.2% 100.0% 98.4%
2008 31.6% 100.0% e 10.9% 99.1% 3.6% 100.0% 99.2%
2009 30.4% 100.0% e 10.5% 99.5% 10.0% 100.0% 98.2%
2010 33.5% 100.0% e 8.0% 99.5% 11.3% 100.0% 98.3%
2011 36.6% 100.0% e 7.7% 99.8% 11.6% 100.0% 98.4%
2013 40.4% 100.0% e 8.3% 99.2% 16.6% 100.0% 98.4%
2014 41.4%  100.0%  17.0%  164%  95.0% 41%  100.0%  100.0%
2015 46.9%  100.0%  27.4%  17.0%  98.0% 32%  100.0%  100.0%
2016 49.1%  100.0%  293%  159%  98.2% 17%  100.0%  100.0%
2017 543%  100.0%  32.1%  19.5%  67.9% 44%  100.0%  100.0%
2018 53.8%  100.0%  303%  144%  98.9% 25%  100.0%  100.0%
2019 545%  100.0% 0.4% 17.0%  98.9% 25%  100.0%  100.0%
2020 53.4% 100.0% 0.2% 13.6% 99.5% 6.6% 100.0% 100.0%
Source:

American Public Transportation Association, 2021 Public Transportation Fact Book, Washington, DC, May 2021,
Appendix A. (Additional resources: www.apta.com)

2 Includes bus rapid transit and commuter bus vehicles.

b Electric car or diesel-propelled railway for urban passenger train service between a central city and adjacent
suburbs.

¢ An electric railway with the capacity for a heavy volume of traffic.

4 An electric railway with a light volume traffic capacity with power drawn from an overhead electric line.

¢ Data are not available.
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Table 6.4

E85 Flex-Fuel Vehicles Available by Manufacturer, Model Year 2021

Model EPA Size Class Range E85 (Miles)
Chevrolet Silverado 2WD Standard Pick-up Trucks 2WD 288/340
Chevrolet Silverado 4WD Standard Pick-up Trucks 4WD 288/340
Ford Explorer FFV AWD Standard SUV 4WD 283
Ford F150 Pickup 2WD FFV Standard Pick-up Trucks 2WD 382/432
Ford F150 Pickup 2WD FFV Standard Pick-up Trucks 2WD 335/378
Ford F150 Pickup 4WD FFV Standard Pick-up Trucks 4WD 358/405
Ford F150 Pickup 4WD FFV Standard Pick-up Trucks 4WD 311/351
Ford Transit Connect Van FFV Special Purpose Vehicle 2WD 300
Ford Transit Connect Wagon LWB FFV Special Purpose Vehicle 2WD 300
Ford Transit T150 Wagon 2WD FFV Vans, Passenger Type 296
Ford Transit T150 Wagon 4WD FFV Vans, Passenger Type 296
GMC Sierra 2WD Standard Pick-up Trucks 2WD 288/340
GMC Sierra 4WD Standard Pick-up Trucks 4WD 288/340

Note: Vehicles with two ranges listed have two fuel tank size options.
Source:

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Website, Power Search
www.fueleconomy.gov/feg/powerSearch.jsp. Data accessed: July 29, 2021.
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Table 6.5
B20, CNG, and LPG Vehicles Available by Manufacturer, Model Year 2021

Model Fuel® EPA Size Class Range (Miles)
Cadillac Escalade 2WD B20 Standard SUV 2WD a
Cadillac Escalade 4WD B20 Standard SUV 4WD a
Chevrolet Colorado 2WD B20 Small Pick-up Trucks 2WD 483
Chevrolet Colorado 4WD B20 Small Pick-up Trucks 4WD 462
Chevrolet Colorado ZR2 4WD B20 Small Pick-up Trucks 4WD 399
Chevrolet Silverado 2WD B20 Standard Pick-up Trucks 2WD 648
Chevrolet Silverado 4WD B20 Standard Pick-up Trucks 4WD 576
Chevrolet Suburban 2WD B20 Standard SUV 2WD 644
Chevrolet Suburban 4WD B20 Standard SUV 4WD 616
Chevrolet Tahoe 2WD B20 Standard SUV 2WD 672
Chevrolet Tahoe 4WD B20 Standard SUV 4WD 616
Ford F150 Pickup 4WD B20 Standard Pick-up Trucks 4WD 529/598
GMC Canyon 2WD B20 Small Pick-up Trucks 2WD 483
GMC Canyon 4WD B20 Small Pick-up Trucks 4WD 462
GMC Sierra 2WD B20 Standard Pick-up Trucks 2WD 624
GMC Sierra 4WD B20 Standard Pick-up Trucks 4WD 576
GMC Sierra 4WD AT4 B20 Standard Pick-up Trucks 4WD 576
GMC Yukon 2WD B20 Standard SUV 2WD 598
GMC Yukon 4WD B20 Standard SUV 4WD 572
GMC Yukon XL 2WD B20 Standard SUV 2WD 713
GMC Yukon XL 4WD B20 Standard SUV 4WD 682
Jeep Gladiator EcoDiesel 4x4 B20 Standard Pick-up Trucks 4WD a
Jeep Gladiator Rubicon EcoDiesel 4x4 B20 Standard Pick-up Trucks 4WD a
Jeep Wrangler 4dr EcoDiesel 4x4 B20 Small SUV 4WD 458
Jeep Wrangler Rubic 4dr EcoDiesel 4x4 B20 Small SUV 4WD 421
Land Rover Range Rover B20 Standard SUV 4WD 545
Land Rover Range Rover Sport B20 Standard SUV 4WD 545
RAM 1500 4X2 B20 Standard Pick-up Trucks 2WD 598/676
RAM 1500 4X4 B20 Standard Pick-up Trucks 4WD 552/624
RAM 1500 HFE 4X2 B20 Standard Pick-up Trucks 2WD a

No light vehicles fueled with CNG are available in this model year.

No light vehicles fueled with LPG are available in this model year.

Note: Vehicles with two ranges listed have two fuel tank size options.

Source:
U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Website, Power Search
www.fueleconomy.gov/feg/powerSearch.jsp. Data accessed July 29, 2021.

2 All diesel vehicles are capable of using B20.
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Table 6.6

Hybrid-Electric Vehicles Available by Manufacturer, Model Year 2021

Model EPA Size Class Range (Miles)
Acura NSX Two Seaters a
Audi A4 allroad quattro Small Station Wagons 398
Audi A4 quattro Compact Cars 428
Audi A4 S line quattro Compact Cars 413
Audi A5 Cabriolet quattro Subcompact Cars a
Audi A5 quattro Subcompact Cars a
Audi A5 Sportback quattro Midsize Cars a
Audi A5 Sportback S line quattro Midsize Cars a
Audi A6 Allroad Midsize Station Wagons a
Audi A6 quattro 2L Midsize Cars 302
Audi A6 quattro 3L Midsize Cars a
Audi A7 quattro Midsize Cars 463
Audi A8 3L Large Cars a
Audi A8 4L Large Cars 391
Audi Q5 Small SUV 4WD 462
Audi Q5 Sportback Small SUV 4WD !
Audi Q7 Standard SUV 4WD 450
Audi Q8 Standard SUV 4WD 450
Audi RS 6 Avant Midsize Station Wagons a
Audi RS 7 Midsize Cars a
Audi RS Q8 Standard SUV 4WD a
Audi S6 Midsize Cars a
Audi S7 Midsize Cars a
Audi S8 Large Cars a
BMW 540i Midsize Cars a
BMW 540i xDrive Midsize Cars 468
BMW M340i Compact Cars a
BMW M340i xDrive Compact Cars a
BMW M440i Convertible Subcompact Cars a
BMW M440i xDrive Coupe Subcompact Cars 390
BMW XS5 sDrive40i Standard SUV 2WD 504
BMW X5 xDrive40i Standard SUV 4WD 504
BMW X6 sDrive40i Standard SUV 2WD 504
BMW X6 xDrive40i Standard SUV 4WD 504
BMW X7 xDrive40i Standard SUV 4WD 460
Ford Escape AWD HEV Small SUV 4WD a
Ford Escape FWD HEV Small SUV 2WD a
Ford Explorer HEV AWD Standard SUV 4WD 465
Ford Explorer HEV RWD Standard SUV 2WD 502
Ford F150 Pickup 2WD HEV Standard Pick-up Trucks 2WD 765
Ford F150 Pickup 4WD HEV Standard Pick-up Trucks 4WD 734
Honda Accord Large Cars 614
Honda Accord Sport/Touring Large Cars 550
Honda CR-V AWD Small SUV 4WD 406
Honda Insight Midsize Cars 551
Honda Insight Touring Compact Cars 509
Hyundai Motor Company Elantra Hybrid Midsize Cars 550
Hyundai Motor Company Elantra Hybrid Blue Midsize Cars 594
Hyundai Motor Company Ioniq Large Cars a
Hyundai Motor Company Ioniq Blue Large Cars !
Hyundai Motor Company Santa Fe Hybrid Small SUV 4WD a
Hyundai Motor Company Santa Fe Hybrid Blue Small SUV 4WD a
Hyundai Motor Company Sonata Hybrid Large Cars 620
Hyundai Motor Company Sonata Hybrid Blue Large Cars 686

Jaguar E-PACE MHEV
Jaguar F-PACE P340 MHEV
Jaguar F-PACE P400 MHEV

Small SUV 4WD
Small SUV 4WD
Small SUV 4WD
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Table 6.6 (continued)

Hybrid-Electric Vehicles Available by Manufacturer, Model Year 2021
Model EPA Size Class Range (Miles)
Jeep Wrangler 2dr 4X4 Small SUV 4WD 368
Jeep Wrangler 4dr 4X4 Small SUV 4WD 452
Kia Motors Corporation Niro Small Station Wagons a
Kia Motors Corporation Niro FE Small Station Wagons a
Kia Motors Corporation Niro Touring Small Station Wagons a
Kia Motors Corporation Sorento Hybrid Small SUV 2WD a
Land Rover Defender 110 MHEV Standard SUV 4WD a
Land Rover Defender 90 MHEV Standard SUV 4WD a
Land Rover Discovery MHEV Standard SUV 4WD a
Land Rover Range Rover MHEV Standard SUV 4WD 550
Land Rover Range Rover Sport MHEV Standard SUV 4WD 580
Land Rover Range Rover Velar P340 MHEV Small SUV 4WD a
Land Rover Range Rover Velar PA00 MHEV Small SUV 4WD a
Lexus ES 300h Midsize Cars 581
Lexus LC 500h Subcompact Cars 644
Lexus LS 500h Midsize Cars a
Lexus LS 500h AWD Midsize Cars a
Lexus NX 300h AWD Small SUV 4WD 459
Lexus RX 450h AWD Standard SUV 4WD 516
Lexus RX 450h L AWD Standard SUV 4WD 499
Lexus UX 250h Compact Cars 445
Lexus UX 250h AWD Compact Cars 413
Mercedes-Benz AMG CLS53 4MATIC+ Compact Cars 547
Mercedes-Benz AMG E53 4AMATIC+ Midsize Cars a
Mercedes-Benz AMG E53 4MATIC+ (Convertible) ~ Subcompact Cars 485
Mercedes-Benz AMG E53 4MATIC+ (Coupe) Subcompact Cars 418
Mercedes-Benz AMG GLE 53 4MATIC+ Standard SUV 4WD 428
Mercedes-Benz AMG GLE 53 4MATIC+ (coupe) Standard SUV 4WD 450
Mercedes-Benz AMG GLE 63 S 4AMATIC+ Standard SUV 4WD 360
Mercedes-Benz AMG GLE 63 S 4AMATIC+ (coupe)  Standard SUV 4WD 382
Mercedes-Benz AMG GLS 63 4AMATIC+ Standard SUV 4WD 381
Mercedes-Benz AMG GT 43 4MATIC+ Compact Cars a
Mercedes-Benz AMG GT 53 4MATIC+ Compact Cars a
Mercedes-Benz CLS 450 Compact Cars a
Mercedes-Benz CLS 450 4MATIC Compact Cars a
Mercedes-Benz E 450 (convertible) Subcompact Cars 435
Mercedes-Benz E 450 (coupe) Subcompact Cars 452
Mercedes-Benz E 450 4MATIC Midsize Cars 549
Mercedes-Benz E 450 4AMATIC (convertible) Subcompact Cars 435
Mercedes-Benz E 450 4MATIC (coupe) Subcompact Cars 435
Mercedes-Benz E 450 4MATIC All-Terrain (wagon)  Midsize Station Wagons 506
Mercedes-Benz GLE 450 4AMATIC Standard SUV 4WD 518
Mercedes-Benz GLE 580 4AMATIC Standard SUV 4WD 428
Mercedes-Benz GLS 450 4AMATIC Standard SUV 4WD 500
Mercedes-Benz GLS 580 4AMATIC Standard SUV 4WD 428
Mercedes-Benz GLS 600 4MATIC Maybach Standard SUV 4WD 381
Mercedes-Benz S 500 AMATIC Large Cars a
Mercedes-Benz S 580 4AMATIC Large Cars a
Mercedes-Benz S 580 4MATIC Maybach Large Cars a
RAM 1500 3.6L 4X2 Standard Pick-up Trucks 2WD 506/572
RAM 1500 5.7L 4X2 Standard Pick-up Trucks 2WD 437/494
RAM 1500 HFE 4X2 Standard Pick-up Trucks 2WD a
RAM 3.6L 1500 4X4 Standard Pick-up Trucks 4WD 483/546
RAM 5.7L 1500 4X4 Standard Pick-up Trucks 4WD 437/494
Toyota Avalon Hybrid Midsize Cars 568
Toyota Avalon Hybrid XLE Midsize Cars 581
Toyota Camry Hybrid LE Midsize Cars 686
Toyota Camry Hybrid SE/XLE/XSE Midsize Cars 607
Toyota Corolla Hybrid Compact Cars 593
Toyota Highlander Hybrid Small SUV 2WD 616
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Table 6.6 (continued)
Hybrid-Electric Vehicles Available by Manufacturer, Model Year 2021
Toyota Highlander Hybrid AWD Standard SUV 4WD 598
Toyota Highlander Hybrid AWD LTD/PLAT Standard SUV 4WD 598
Toyota Prius Midsize Cars 588
Toyota Prius AWD Midsize Cars 519
Toyota Prius Eco Midsize Cars 633
Toyota RAV4 Hybrid AWD Small SUV 4WD 580
TOYOTA Sienna AWD Special Purpose Vehicle, minivan 2WD 648
TOYOTA Sienna AWD Special Purpose Vehicle, minivan 4WD 630
Toyota Venza AWD Small SUV 4WD 566

Note: Vehicles with two ranges listed have two fuel tank size options.

Source:

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Website, Power Search

www.fueleconomy.gov/feg/powerSearch.jsp. Data accessed July 29, 2021.

2Data are not available.
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Table 6.7
Plug-in Hybrid Vehicles Available by Manufacturer, Model Year 2021

Model EPA Size Class Range (Miles)

Audi A7 quattro (PHEV) Midsize Cars Elec 24 / Total 416
Audi ASL (PHEV) Large Cars Elec 18 / Total 397
Audi Q5 (PHEV) Small SUV 4WD Elec 19 / Total 378
Bentley Bentayga (PHEV) Standard SUV 4WD Elec 18 / Total 372

BMW 330e (PHEV)

BMW 330e xDrive (PHEV)

BMW 530e (PHEV)

BMW 530e xDrive (PHEV)

BMW 745e xDrive (PHEV)

BMW I3 with Range Extender (PHEV)

BMW I3s with Range Extender (PHEV)

BMW Mini Cooper SE Countryman ALL4 (PHEV)
BMW X3 xDrive30e (PHEV)

BMW X5 xDrive45¢ (PHEV)

Chrysler Pacifica Hybrid (PHEV)

Ferrari SF90 Stradale Coupe (PHEV)

Ford Escape FWD PHEV

Jeep Wrangler 4dr 4xe (PHEV)

Karma GS-6 PHEV (21-inch wheels)

Karma GS-6 PHEV (22-inch wheels)

Karma Revero GT PHEV (21-inch wheels)

Karma Revero GT PHEV (22-inch wheels)

Kia Niro Plug-in Hybrid

Land Rover Range Rover (PHEV)

Land Rover Range Rover Sport (PHEV)

Lincoln Aviator AWD (PHEV)

Lincoln Corsair AWD (PHEV)

Mitsubishi Outlander PHEV

Polestar Automotive Polestar-1 (PHEV)

Porsche Cayenne e-Hybrid (PHEV)

Porsche Cayenne e-Hybrid Coupe (PHEV)

Porsche Cayenne Turbo S e-Hybrid (PHEV)
Porsche Cayenne Turbo S e-Hybrid Coupe (PHEV)
Porsche Panamera 4 E-Hybrid (PHEV)

Porsche Panamera 4 E-Hybrid Executive (PHEV)
Porsche Panamera 4S E-Hybrid (PHEV)

Porsche Panamera 4S E-Hybrid Executive (PHEV)
Porsche Panamera 4S E-Hybrid Sport Turismo (PHEV)
Porsche Panamera Turbo S E-Hybrid (PHEV)
Porsche Panamera Turbo S E-Hybrid Executive (PHEV)
Porsche Panamera Turbo S E-Hybrid Sport Turismo (PHEV)
Subaru Crosstrek Hybrid AWD (PHEV)

Toyota Prius Prime (PHEV)

Toyota RAV4 Prime AWD (PHEV)

Volvo S60 AWD (PHEV)

Volvo S90 AWD (PHEV)

Volvo V60 AWD (PHEV)

Volvo XC60 AWD (PHEV)

Volvo XC90 AWD (PHEV)

Compact Cars
Compact Cars
Compact Cars
Compact Cars
Large Cars
Subcompact Cars
Subcompact Cars
Midsize Cars
Small SUV 4WD
Standard SUV 4WD
Minivan 2WD
Two Seaters
Small SUV 2WD
Small SUV 4WD
Subcompact Cars
Subcompact Cars
Subcompact Cars
Subcompact Cars

Small Station Wagons

Standard SUV 4WD
Standard SUV 4WD
Standard SUV 4WD
Small SUV 4WD
Small SUV 4WD
Minicompact Cars
Standard SUV 4WD
Standard SUV 4WD
Standard SUV 4WD
Standard SUV 4WD
Large Cars

Large Cars

Large Cars

Large Cars

Large Cars

Large Cars

Large Cars

Large Cars

Small SUV 4WD
Midsize Cars

Small SUV 4WD
Compact Cars
Midsize Cars

Small Station Wagons

Small SUV 4WD
Standard SUV 4WD

Elec 23 / Total 302
Elec 20 / Total 271
Elec 21 / Total 323
Elec 19 / Total 302
Elec 17 / Total 270
Elec 126 / Total 72
Elec 126 / Total 72
Elec 18 / Total 280
Elec 18 / Total 318
Elec 31 / Total 373
Elec 32 / Total 487
Elec 9/ Total 320
Elec 37 / Total 487
Elec 22 / Total 346
Elec 61 / Total 266
Elec 54 / Total 224
Elec 61 / Total 266
Elec 54 / Total 224
Elec 26 / Total 530
Elec 19 / Total 461
Elec 19/ Total 461
Elec 21 / Total 443
Elec 28 / Total 400
Elec 24 / Total 292
Elec 52 / Total 417
Elec 17 / Total 414
Elec 17 / Total 414
Elec 15/ Total 359
Elec 15/ Total 359
Elec 19 / Total 463
Elec 19 / Total 463
Elec 19/ Total 461
Elec 19/ Total 461
Elec 19 / Total 461
Elec 17 / Total 413
Elec 17 / Total 413
Elec 17 / Total 413
Elec 17 / Total 464
Elec 25/ Total 618
Elec 42 / Total 558
Elec 22 / Total 485
Elec 21 / Total 473
Elec 22 / Total 485
Elec 19 / Total 502
Elec 18 / Total 505

Note: For Range, the term "Elec" refers to the charge depleting portion of operation where electricity is exclusively

or primarily used.

Source:

6-11

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Website, Power Search
www.fueleconomy.gov/feg/powerSearch.jsp. Data accessed July 29, 2021.
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Table 6.8

All-Electric and Fuel Cell Vehicles Available by Manufacturer, Model Year 2021

Model Drive Type EPA Size Class Range (Miles)
Audi e-tron EV Standard SUV 4WD 222
Audi e-tron Sportback EV Standard SUV 4WD 218
BMW I3 BEV (120 Ah battery) EV Subcompact Cars 153
BMW I3s BEV (120 Ah battery) EV Subcompact Cars 153
Chevy Bolt (BEV) EV Small Station Wagons 259
Ford Mustang Mach-E AWD EV Small Station Wagons 211
Ford Mustang Mach-E AWD Extended EV Small Station Wagons 270
Ford Mustang Mach-E California Route 1 (RWD) EV Small Station Wagons 305
Ford Mustang Mach-E RWD EV Small Station Wagons 230
Ford Mustang Mach-E RWD Extended EV Small Station Wagons 300
Hyundai Ioniq Electric EV Midsize Cars 170
Hyundai Kona Electric EV Small SUV 2WD 258
Jaguar I-Pace EV400 EV Small SUV 4WD 234
Kandi K27 EV Compact Cars 59
Kia Niro Electric EV Small Station Wagons 239
Mini Cooper SE Hardtop 2 Door EV Subcompact Cars 110
Nissan Leaf (40 kW-hr battery pack) EV Midsize Cars 149
Nissan Leaf (62 kW-hr battery pack) EV Midsize Cars 226
Nissan Leaf SV/SL (62 kW-hr battery pack) EV Midsize Cars 215
Porsche Taycan Performance Battery EV Compact Cars 200
Porsche Taycan Performance Battery Plus EV Compact Cars 225
Porsche Taycan 4S Performance Battery EV Large Cars 199
Porsche Taycan 4S Performance Battery Plus EV Large Cars 227
Porsche Taycan Turbo EV Large Cars 212
Porsche Taycan Turbo S EV Large Cars 201
Tesla Model 3 Long Range AWD EV Midsize Cars 353
Tesla Model 3 Performance AWD EV Midsize Cars 315
Tesla Model 3 Standard Range Plus RWD EV Midsize Cars 263
Tesla Model S Long Range EV Large Cars 405
Tesla Model S Performance (19" Wheels) EV Large Cars 387
Tesla Model S Performance (21" Wheels) EV Large Cars 334
Tesla Model S Plaid (21" Wheels) EV Large Cars 348
Tesla Model X Long Range Plus EV Standard SUV 4WD 371
Tesla Model X Performance (20" Wheels) EV Standard SUV 4WD 341
Tesla Model X Performance (22" Wheels) EV Standard SUV 4WD 300
Tesla Model Y Long Range AWD EV Small SUV 4WD 326
Tesla Model Y Performance AWD EV Small SUV 4WD 303
Tesla Model Y Standard Range Plus RWD EV Small SUV 2WD 244
Volkswagen ID.4 1st EV Small SUV 2WD 250
Volkswagen ID.4 Pro EV Small SUV 2WD 260
Volkswagen ID.4 Pro S EV Small SUV 2WD 250
Volvo Polestar 2 EV Midsize Cars 233
Volvo XC40 AWD BEV EV Small SUV 4WD 208
Honda Clarity FCEV Midsize Cars 360
Hyundai Nexo FCEV Small SUV 2WD 354
Hyundai Nexo Blue FCEV Small SUV 2WD 380
Toyota Mirai Limited FCEV Compact Cars 357
Toyota Mirai XLE FCEV Compact Cars 402

Note: EV = electric vehicle; FCEV = hydrogen fuel cell vehicle.

Source:

U.S. Department of Energy and U.S. Environmental Protection Agency, Fuel Economy Website, Power Search
www.fueleconomy.gov/feg/powerSearch.jsp. Data accessed July 29, 2021.
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In 1991 there were only two alternative fuel vehicle (AFV) models on the market which were fueled by M85. In

2020 there were 130 different models of AFV on the market, with 64% of those being electric vehicles which include
plug-in hybrid-electric vehicles. Another 19% of the models available in 2020 were fueled by E85.

Table 6.9
Number of Alternative Fuel Light Vehicle Models Available, 1991-2020
(number of models available)

Ethanol Methanol Electric

Model year Propane® CNG* (E85) (M85) vehicle® Hydrogen Total
1991 0 0 0 2 0 0 2
1992 0 2 1 2 0 0 5
1993 0 2 1 4 0 0 7
1994 0 2 1 2 0 0 5
1995 0 10 0 2 1 0 13
1996 0 10 1 1 0 0 12
1997 3 9 1 1 3 0 17
1998 3 12 2 0 8 0 25
1999 5 16 6 0 16 0 43
2000 2 15 8 0 12 0 37
2001 5 16 11 0 10 0 42
2002 5 18 16 0 6 0 45
2003 1 16 22 0 5 0 44
2004 1 16 19 0 1 0 37
2005 0 5 24 0 0 0 29
2006 0 5 22 0 0 0 27
2007 0 1 31 0 0 0 32
2008 1 1 31 0 1 0 34
2009 1 1 36 0 1 0 39
2010 0 1 34 0 1 0 36
2011 0 1 72 0 2 0 75
2012 1 6 62 0 6 1 76
2013 6 11 84 0 15 1 117
2014 14 19 90 0 16 2 141
2015 10 17 84 0 27 3 141
2016 5 12 66 0 29 3 115
2017 8 9 45 0 51 2 115
2018 7 9 53 0 57 2 128
2019 7 7 40 0 72 4 130
2020 8 10 25 0 83 4 130

Average annual percentage change
1991-2019 ¢ ¢ ¢ -100.0% ¢ ¢ 15.5%
2009-2019 c 25.9% -3.0% N 55.56% N 13.7%

Note: Model count differs from data on Tables 6.4-6.7 because heavier vehicles, such as Ford F-250 or RAM 2500
are included.

Source:

U.S. Department of Energy, Alternative Fuels Data Center website, “Light-Duty AFV, HEV, and Diesel Model
Offerings, By Fuel Type,” www.afdc.energy.gov/data/10303, August 2021. (Additional resources:
www.afdc.energy.gov)

2 Dedicated and bi-fuel vehicles.

b Electric vehicles include plug-in hybrid-electric vehicles but do not include neighborhood electric vehicles,
low-speed electric vehicles, or two-wheeled electric vehicles.

¢ Average annual percentage change cannot be calculated from zero.
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Table 6.10

Hybrid-Electric Medium/Heavy Trucks and Buses Available by Manufacturer, 2021

Manufacturer - Model Drive type Truck type

Ford E350, E450 Cutaway Hybrid Electric Vocational/Cab Chassis
Ford E350, E450 Stripped Chassis Hybrid Electric Vocational/Cab Chassis
Ford F-59 Stripped Chassis Hybrid Electric Vocational/Cab Chassis
Ford Super Duty Chassis Cab F350, F450, F550 Hybrid Electric Vocational/Cab Chassis
Ford Super Duty F250, F350, F450 Hybrid Electric Pickup

Ford Transit 250/350 Cargo Van Hybrid Electric Van

Ford Transit 250/350 Passenger Van Hybrid Electric Passenger Van/Shuttle Bus
Ford Transit CC-CA 250, 350 Hybrid Electric Vocational/Cab Chassis
Ford F-59 Stripped Chassis Hybrid E85 Electric Vocational/Cab Chassis
ENC AXESS 35' Hybrid Diesel Electric Transit Bus

ENC AXESS 40' Hybrid Diesel Electric Transit Bus

ENC E-Z RIDER 11 30' Hybrid Diesel Electric Transit Bus

ENC E-Z RIDER 11 32' Hybrid Diesel Electric Transit Bus

ENC E-Z RIDER 1II 35' Hybrid Diesel Electric Transit Bus

Gillig BRT, BRT Plus, Commuter Hybrid Diesel Electric Transit Bus

Gillig Low Floor, Low Floor Plus Hybrid Diesel Electric Transit Bus

Gillig Trolley Hybrid Diesel Electric Transit Bus

Global M4 Hybrid Hybrid Diesel Electric Street Sweeper

Hino 195h, 195hDC Hybrid Cab-Over Hybrid Diesel Electric Vocational/Cab Chassis
Hometown Trolley Streetcar Hybrid Diesel Electric Passenger Van/Shuttle Bus
MCI D4000 Hybrid Commuter Coach Hybrid Diesel Electric Transit Bus

MCI D4500 Hybrid Commuter Coach Hybrid Diesel Electric Transit Bus

New Flyer Xcelsior 40' Hybrid Diesel Electric Transit Bus

New Flyer Xcelsior 60' Hybrid Diesel Electric Transit Bus

Nova Bus LFS Artic HEV Hybrid Diesel Electric Transit Bus

Nova Bus LFS HEV Hybrid Diesel Electric Transit Bus

US Hybrid HySweep sweeper Hybrid Diesel Electric Street Sweeper

Source:

U.S. Department of Energy, Alternative Fuels Data Center website, www.afdc.energy.gov/vehicles/search, August

2021. (Additional resources: www.afdc.energy.gov)
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Table 6.11

Electric-Drive Medium/Heavy Trucks and Buses Available by Manufacturer, 2021

Manufacturer - Model Drive type Truck type

Ford Super Duty F250, F350, F450 Plug-in Hybrid Electric Pickup

US Hybrid H2Truck Plug-in Hybrid Electric Tractor

US Hybrid H2Cargo Plug-in Hybrid Electric Step Van

US Hybrid H2Ride 30 Plug-in Hybrid Electric Passenger Van/Shuttle Bus
US Hybrid H2Ride 32 Plug-in Hybrid Electric Passenger Van/Shuttle Bus

Blue Bird All American RE Electric
Blue Bird All American RE Electric Activity
Blue Bird Micro Bird Activity G5 Electric
Blue Bird Micro Bird G5 Electric
Blue Bird Vision Electric

Blue Bird Vision Electric Activity
BYD 23' Electric Motor Coach

BYD 30' Electric transit

BYD 35' Double Decker Electric Bus
BYD 35' Electric Motor Coach

BYD 35' Electric Transit

BYD 40' Electric Motor Coach

BYD 40' Electric Transit

BYD 45' Double Decker Electric Bus
BYD 45' Electric Motor Coach

BYD 60' Electric Transit

BYD 6F

BYD 6R

BYD 8R

BYD 8TT Day Cab

BYD 8Y Terminal Tractor

Chanje V8100 Panel Van

COBUS Industries . COBUS 2700
COBUS Industries . COBUS 2700S
COBUS Industries . COBUS 3000
Collins Bus Type A School Bus (DE516)
Collins Bus Type A School Bus (DES16WF)
Ford E-450 Box Truck

Ford E450 Cutaway

Ford E-450 School Bus

Ford E-450 Shuttle

Ford E-450 Step Van

Ford E450 Stripped Chassis

Ford E-450 Work Truck

Ford F-550 Bus

Ford F-59 School Bus

Ford F-59 Shuttle Bus

Ford F-59 Step Van

Ford F-59 Stripped Chassis

Ford F-650 Box Truck

Ford Transit 250/350 Cargo Van
Ford Transit 250/350 Passenger Van
Ford Transit CC-CA 250, 350

Gillig Low Floor Plus

Global M3 SUPERCHARGED

Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric
Electric

School Bus

Passenger Van/Shuttle Bus
Passenger Van/Shuttle Bus
School Bus

School Bus

Passenger Van/Shuttle Bus
Passenger Van/Shuttle Bus
Transit Bus

Transit Bus

Passenger Van/Shuttle Bus
Transit Bus

Passenger Van/Shuttle Bus
Transit Bus

Transit Bus

Passenger Van/Shuttle Bus
Transit Bus
Vocational/Cab Chassis
Refuse

Refuse

Tractor

Tractor

Van

Transit Bus

Transit Bus

Transit Bus

School Bus

School Bus
Vocational/Cab Chassis
Vocational/Cab Chassis
School Bus

Passenger Van/Shuttle Bus
Step Van

Vocational/Cab Chassis
Vocational/Cab Chassis
Passenger Van/Shuttle Bus
School Bus

Passenger Van/Shuttle Bus
Step Van

Vocational/Cab Chassis
Vocational/Cab Chassis
Van

Passenger Van/Shuttle Bus
Vocational/Cab Chassis
Transit Bus

Street Sweeper
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Table 6.11 (Continued)
Electric-Drive Medium/Heavy Trucks and Buses Available by Manufacturer, 2021

Global M4 SUPERCHARGED Electric Street Sweeper
GreenPower Motor Co AV Star Electric Passenger Van/Shuttle Bus
GreenPower Motor Co BEAST Electric School Bus

GreenPower Motor Co EV250 Electric Transit Bus

GreenPower Motor Co EV350 Electric Transit Bus

GreenPower Motor Co EV550 Electric Transit Bus

GreenPower Motor Co EV Star Electric Passenger Van/Shuttle Bus
GreenPower Motor Co EV Star+ Electric Passenger Van/Shuttle Bus
GreenPower Motor Co EV Star Cargo Electric Van

GreenPower Motor Co EV Star Cargo+ Electric VanVocational/Cab Chassis
GreenPower Motor Co EV Star CC Electric Vocational/Cab Chassis
Hometown Trolley Commuter Electric Passenger Van/Shuttle Bus
Hometown Trolley Mainstreet Electric Transit Bus

Hometown Trolley Streetcar Electric Transit Bus

Hometown Trolley Urban Electric Transit Bus

Hometown Trolley View Electric Transit Bus

Hometown Trolley Villager Electric Passenger Van/Shuttle Bus
Kalmar Ottawa T2E Electric Tractor

Lion Electric LION6 Electric Vocational/Cab Chassis
Lion Electric LIONS8 Electric Vocational/Cab Chassis
Lion Electric LIONS Electric Refuse

Lion Electric LIONST Electric Tractor

Lion Electric LIONA Electric School Bus

Lion Electric LIONC Electric School Bus

Lion Electric LIOND Electric School Bus

Lion Electric LIONM Electric Passenger Van/Shuttle Bus
Mack LR Electric Refuse

MCI D45 CRT LE CHARGE Electric Transit Bus

MCI J4500e CHARGE Electric Transit Bus
Mercedez-Benz eSprinter Electric Van

New Flyer Xcelsior CHARGE 35' Electric Transit Bus

New Flyer Xcelsior CHARGE 40' Electric Transit Bus

New Flyer Xcelsior CHARGE 60' Electric Transit Bus

Nova Bus LFSe Electric Transit Bus

Nova Bus LFSe+ Electric Transit Bus

Orange EV T Series terminal Electric Tractor

Peterbilt 220EV Electric Vocational/Cab Chassis
Peterbilt 5S20EV Electric Refuse

Peterbilt 579EV Electric Tractor

Proterra ZX5 35-Foot Bus Electric Transit Bus

Proterra ZX5+ 35-Foot Bus Electric Transit Bus

Proterra ZX5 40-Foot Bus Electric Transit Bus

Proterra ZX5+ 40-Foot Bus Electric Transit Bus

Proterra ZX5SMAX 40-Foot Bus Electric Transit Bus

Starcraft Allstar 22 Electric Passenger Van/Shuttle Bus
Starcraft E-Quest Electric School Bus

Starcraft E-Quest XL Electric School Bus

Thomas Built Saf-T-Liner C2 Jouley Electric School Bus

Turtle Top Ford - Terra Transit Electric Passenger Van/Shuttle Bus
US Hybrid eCargo Electric Step Van

US Hybrid eTruck drayage Electric Tractor

Van Hool CX45E Electric Transit Bus

Volvo VNR Electric Electric Tractor

Workhorse C-Series Electric Step Van

ENC AXESS-FC 35 Hydrogen Fuel Cell Transit Bus

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



Table 6.11 (Continued)

6-17

Electric-Drive Medium/Heavy Trucks and Buses Available by Manufacturer, 2021

ENC AXESS-FC 40' Hydrogen Fuel Cell Transit Bus

New Flyer Xcelsior CHARGE H2 40' Hydrogen Fuel Cell Transit Bus

New Flyer Xcelsior CHARGE H2 60' Hydrogen Fuel Cell Transit Bus

US Hybrid H2Truck Hydrogen Fuel Cell Tractor

US Hybrid H2Cargo Hydrogen Fuel Cell Step Van

US Hybrid H2Ride 30 Hydrogen Fuel Cell Passenger Van/Shuttle Bus
US Hybrid H2Ride 32 Hydrogen Fuel Cell Passenger Van/Shuttle Bus
Source:

U.S. Department of Energy, Alternative Fuels Data Center website, www.afdc.energy.gov/vehicles/search, August

2021. (Additional resources: www.afdc.energy.gov)
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This list includes public and private refuel sites, therefore, not all of these sites are available to the public.

Table 6.12
Number of Alternative Refuel Sites by State and Fuel Type, 2021
B20 CNG E85 Electric Electric charging Hydrogen LNG LPG Totals by
State sites sites sites stations outlets sites sites sites State®
Alabama 10 31 33 257 627 0 2 70 773
Alaska 0 1 0 39 69 0 0 3 73
Arizona 75 29 19 791 2,006 1 7 78 2,215
Arkansas 17 15 66 144 425 0 0 35 558
California 22 326 251 13,891 39,091 52 41 261 40,044
Colorado 6 33 87 1486 3,682 1 0 52 3,861
Connecticut 1 17 3 518 1,373 1 0 20 1,415
Delaware 0 2 1 114 277 1 0 9 290
Dist. of Columbia 7 2 4 278 781 0 0 0 794
Florida 7 57 110 2,480 6,368 0 3 139 6,684
Georgia 4 50 65 1555 3,842 0 4 87 4,052
Hawaii 8 0 1 388 824 2 0 1 836
Idaho 0 11 5 136 340 0 0 24 380
Tllinois 20 40 298 997 2,552 0 2 94 3,006
Indiana 7 32 238 342 897 0 1 53 1,228
Towa 12 11 333 252 528 0 0 33 917
Kansas 7 21 60 480 985 0 1 37 1,111
Kentucky 3 9 71 177 409 0 1 22 515
Louisiana 2 22 22 158 383 0 1 50 480
Maine 1 2 0 274 577 0 0 8 588
Maryland 27 15 45 1171 3,142 0 0 28 3,257
Massachusetts 8 13 7 1902 4,287 2 1 30 4,348
Michigan 10 24 246 781 1,700 2 0 87 2,069
Minnesota 157 22 445 562 1,297 0 0 48 1,969
Mississippi 1 7 4 110 427 0 2 73 514
Missouri 2 20 120 1012 2,116 0 1 64 2,323
Montana 0 1 2 70 200 0 0 27 230
Nebraska 3 9 88 160 341 0 1 27 469
Nevada 1 6 11 427 1280 0 0 23 1321
New Hampshire 2 4 0 152 322 0 0 18 346
New Jersey 5 28 7 710 1,891 0 0 13 1,944
New Mexico 2 11 18 173 425 0 1 55 512
New York 26 55 33 2,774 7,018 1 0 45 7,228
North Carolina 109 39 99 1029 2,537 0 1 80 2,865
North Dakota 1 1 46 55 122 0 0 19 189
Ohio 10 52 209 847 1,948 2 4 73 2,298
Oklahoma 1 116 74 294 1045 0 0 122 1358
Oregon 37 16 4 948 2,360 0 2 44 2,463
Pennsylvania 5 90 146 1071 2,494 0 3 86 2,824
Rhode Island 3 3 0 227 576 0 0 5 587
South Carolina 33 11 47 371 790 0 1 49 931
South Dakota 0 0 81 50 137 0 0 22 240
Tennessee 8 20 91 674 1,582 0 4 66 1,771
Texas 18 108 269 2,190 5,145 0 15 382 5,937
Utah 1 46 1 847 1,777 0 0 42 1,867
Vermont 2 3 0 309 837 0 0 1 843
Virginia 4 24 66 1017 2,947 1 1 84 3,127
Washington 33 25 14 1,711 4,208 1 1 33 4,365
West Virginia 0 2 38 105 283 0 0 14 337
Wisconsin 4 42 259 469 910 0 1 63 1,279
Wyoming 0 8 9 65 178 0 0 20 215
Totals by Fuel 722 1,532 4,196 47,040 120,358 67 102 2,369 129,846
Source:

U.S. Department of Energy, Alternative Fuels Data Center website,
www.afdc.energy.gov/afdc/fuels/stations_counts.html, August 2021. (Additional resources: www.afdc.energy.gov)

2 Totals by State is the total number of fuel types available at stations. Stations are counted once for each type of fuel
available. For electric, the number of charging outlets was used.

TRANSPORTATION ENERGY DATA BOOK: EDITION 40—2022



There were just over 3,000 propane stations in the United States in 1992 making up 89% of all alternative
refueling stations. Electric vehicle stations are now counted as all other fuels, with a station being one

geographic location where electricity is provided. Previously, the series changed to use the number of charging
plugs in 2011. There were more electric vehicle refueling stations in 2021 than any other alternative fuel.

Table 6.13
Number of Alternative Refuel Stations, 1992-2021
(number of stations)

Ethanol Methanol Electric

Year Propane CNG LNG Biodiesel® (E85) (MS85) vehicle®  Hydrogen Total
1992 3,297 349 ¢ 0 2 43 ¢ ¢ 3,691
1993 3,297 497 ¢ 0 7 50 ¢ ¢ 3,851
1994 3,299 1,042 c 0 32 82 e e 4,455
1995 3,299 1,065 c 0 37 88 188 ¢ 4,677
1996 4,252 1,419 72 0 68 95 194 e 6,100
1997 4,255 1,426 71 0 71 106 310 ¢ 6,239
1998 5,318 1,268 66 0 40 91 486 ¢ 7,269
1999 4,153 1,267 46 0 49 51 490 ¢ 6,056
2000 3,268 1,217 44 2 113 3 558 ¢ 5,205
2001 3,403 1,232 44 16 154 0 693 ¢ 5,542
2002 3,431 1,166 36 79 149 0 873 7 5,741
2003 3,966 1,035 62 142 188 0 830 7 6,230
2004 3,689 917 58 176 200 0 671 9 5,720
2005 2,995 787 40 304 436 0 588 14 5,164
2006 2,619 732 37 459 762 0 465 17 5,091
2007 2,331 731 35 805 1,325 0 432 33 5,692
2008 2,110 771 38 633 1,699 0 440 51 5,742
2009 2,420 803 37 660 1,982 0 484 63 6,449
2010 2,604 869 43 615 2,296 0 626 58 7,111
2011 2,551 941 43 633 2,494 0 2,100 56 8,818
2012 2,644 1,155 61 690 2,519 0 6,200 58 13,327
2013 2,967 1,290 84 832 2,616 0 8,100 53 15,942
2014 2,931 1,495 103 783 2,840 0 10,712 51 18,915
2015 3,749 1,607 117 713 3,012 0 13,696 35 22,929
2016 3,654 1,730 140 716 3,095 0 17,723 58 27,116
2017 3,510 1,682 137 704 3,379 0 19,792 63 29,267
2018 3,319 1,621 129 680 3,627 0 22,826 62 32,264
2019 3,176 1,576 118 611 3,786 0 26,959 64 36,290
2020 2,956 1,549 106 712 3,946 0 31,738 63 41,070
2021 2,869 1,532 102 722 4,196 0 47,040 67 56,528
Average annual percentage change
1992-2021 -0.5% 5.2% ¢ ¢ 30.2% -100.0% ¢ ¢ 9.9%
2011-2021 1.2% 5.0% 9.0% 1.3% 5.3% N 36.5% 1.8% 20.4%
Source:

U.S. Department of Energy, Alternative Fuels Data Center website, “U.S. Alternative Fueling Stations by Fuel Type,”
www.afdc.energy.gov/data/10332. (Additional resources: www.afdc.energy.gov)

2 Stations selling biodiesel blends less than B20 are included in the station count for years 2005-2007 only.
b For all years, an electric vehicle station is one geographic location where electric vehicles can charge..
¢ Data are not available.
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Clean Cities is a locally-based government/industry partnership, coordinated by the U.S. Department of Energy to

expand the use of alternatives to gasoline and diesel fuel. By combining the decision-making with voluntary action
by partners, the "grass-roots" approach of Clean Cities departs from traditional "top-down" Federal programs.

Figure 6.1. Clean Cities Coalitions
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Source:
U.S. Department of Energy, Clean Cities website, “Clean Cities Coalition Locations,”

cleancities.energy.gov/coalitions/locations, February 2022. (Additional resources: cleancities.energy.gov)
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The 2019 California Vehicle Survey

Data on vehicles operating in California are necessary for the California Energy
Commission to forecast future state transportation needs. The California Vehicle Survey was
begun two decades ago to meet those needs and has been conducted periodically since that time.
The survey uses a multi-method sampling approach with samples stratified by the six regions
defined across California (San Francisco, Sacramento, Central Valley, Los Angeles, San Diego,
and the Rest of California). The survey includes both residential and commercial light vehicle
owners, as well as an add-on survey for those who own or lease plug-in electric vehicles (PEV).
The PEV owner survey asks questions related to vehicle refueling, charging, use, and incentives.
Data from the California Vehicle Survey are shown in Tables 6.14-6.16 and Figures 6.2 and 6.3.
Additional information on this survey can be found at: www.energy.ca.gov/data-

reports/surveys/california-vehicle-survey.
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In the 2019 California Vehicle Survey, Level 1 and Level 2 charging are still the primary charging type to both

residential and commercial plug-in electric vehicle owners. The commercial plug-in electric vehicle owners were
more likely to report charging DC fast chargers.

Table 6.14
Primary Vehicle Charging Type, 2019 California Vehicle Survey

Plug-in hybrid

electric vehicle All-electric vehicle
owners owners Total

Charging frequency Count Percent Count Percent Count Percent

Residential Vehicle Owners
Level 1 (120 V) 156 72% 116 35% 272 49%
Level 2 (240 V) 50 23% 211 63% 261 47%
Direct Current (DC) fast charger 11 5% 8 2% 19 3%
Total 217 100% 335 100% 552 100%

Commercial Vehicle Owners
Level 1 (120 V) 5 28% 7 29% 12 29%
Level 2 (240 V) 10 56% 13 54% 23 55%
Direct Current (DC) fast charger 3 17% 4 17% 7 17%
Total 18 100% 24 100% 42 100%

Note: Vehicle owners were asked to name the primary charging type regardless of location.

Source:
2019 California Vehicle Survey, California Energy Commission (2021).
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California residential plug-in vehicle charging occurs more frequently in the overnight and evening hours. Some

utilities offer lower rates for off-peak electricity usage which usually begins in the evening. Plug-in vehicle
owners in those areas can schedule their charging to take advantage of lower rates.

Figure 6.2. Typical Daily Charging Times for Residential Plug-in Electric Vehicles,
2019 California Vehicle Survey
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_8 § Evening (6 pm to 11 pm) 19% 18%
=
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Note: All-electric vehicle samples N=249. Plug-in hybrid electric vehicle samples N=153.

Source:
2019 California Vehicle Survey, California Energy Commission (2021). Accessed December 21, 2021,

from https://www.energy.ca.gov/data-reports/surveys/california-vehicle-survey
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California commercial plug-in vehicle patterns showed most charging occurring during morning and overnight

periods. All-electric vehicles were more likely to charge during the overnight time period.

Figure 6.3. Typical Daily Charging Times for Commercial Plug-in Electric Vehicles Onsite,
2019 California Vehicle Survey
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Note: Electric vehicles include both all-electric and plug-in hybrid electric vehicles. N=267.

Source:
2019 California Vehicle Survey, California Energy Commission (2021). Accessed December 30, 2021, from

https://www.energy.ca.gov/data-reports/surve
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The 2019 California Vehicle Survey revealed that state rebates and federal tax incentives were the two most

important factors cited by household owners in making it possible to buy or lease a plug-in vehicle.

Table 6.15
Ranking of Important Incentives for Household Acquiring an Electric Vehicle,
2019 California Vehicle Survey

Share of PEV owners answering

How important were each of the following factors in making it "extremely important"
possible for you to buy or lease your electric vehicle? or "very important”
Federal tax credit (up to $7,000) 69%

State rebate (up to $2,500) 66%

HOV lane access 55%
Local/utility incentive (rebate or tax incentive, up to $5,000) 35%
Manufacturer/dealer incentives (e.g. low interest rate, cash back) 33%
Parking incentives (employer, business, or government) 13%

The availability of car share/car rental as part of purchase 7%

Source:

2019 California Vehicle Survey, California Energy Commission (2021). Accessed December 21, 2021, from
https://www.energy.ca.gov/data-reports/surveys/california-vehicle-survey
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The 2019 California Vehicle Survey showed the satisfaction of residential and commercial plug-in electric vehicle

owners. Overall, the owners in California were favorable to plug-in electric vehicles. The satisfaction for
residential vehicle owners was higher than for commercial vehicle owners.

Table 6.16
Overall Experience with Plug-in Electric Vehicles, 2019 California Vehicle Survey

Residential Commercial vehicle
Overall experience with the plug-in electric vehicles vehicle owners owners
I hate it 0.2% 0.7%
A failure 0.2% 0.4%
Unsatisfactory 1.6% 0.7%
Satisfactory 7.1% 17.6%
Excellent 18.4% 24.0%
Delightful 10.0% 6.0%
I love it 62.5% 50.6%

Note: The survey had responses from 282 residential vehicle owners and 135 commercial vehicle owners.
Source:

2019 California Vehicle Survey, California Energy Commission (2021). Accessed December 30, 2021, from
https://www.energy.ca.gov/data-reports/surveys/california-vehicle-survey
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Table 6.17

Properties of Conventional and Alternative Liquid Fuels

Liquid Fuels
Property Gasoline Low-sulfur diesel Methanol Ethanol (E100)
Standard chemical formula® Csto Ci2 Cs to Cas CH;OH CH3;CH20H
Physical state Liquid Liquid Liquid Liquid
Molecular weight 100-105 ~200 32.04 46.07
Composition (weight %)
Carbon 85-88 87 375 52.2
Hydrogen 12-15 13 12.6 13.1
Oxygen 0 0 49.9 34.7
Main fuel source(s) Crude oil Crude oil N%lggé}%isi’o:g:;;or agr(i)zllll’lt%rr?ln\?v’a(;ie
Gasoline' gallon equivalent (GGE) 1.0 ' 0.889 (Diesel 2.04 Methanol 1'22;%/'(3}7(}(5)89
(Fuel unit measured/GGE) (EO gasoline) 2al/GGE) 2al/GGE) 1.03 (E10 gal/GGE)
Specific gravity (60° F/ 60° F) 0.72-0.78 0.85 0.796 0.794
Density (Ib./gal @ 60° F) 6.0-6.5 7.079 6.63 6.61
Boiling temperature (F°) 80437 356644 149 172
Freezing point (F°) -40 -40-30 -143.5 -173.2
Autoignition temperature (F°) 495 ~600 897 793
8-15 <0.2 4.6 2.3

Reid vapor pressure (psi)

Source:

U.S. Department of Energy, Alternative Fuels Data Center website, “Fuel Properties Comparison,"
www.afdc.energy.gov/fuels/fuel comparison chart.pdf, July 2015, and communication with George Mitchell,
National Renewable Energy Laboratory, July 2015.

2 Standard Chemical Formulas represent idealized fuels. Some table values are expressed in ranges to represent

typical fuel variations that are encountered in the field.
b1 gallon of E85 has 73% to 83% of the energy of one gallon of gasoline (variation due to ethanol content in

E85).
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Table 6.18
Properties of Conventional and Alternative Gaseous Fuels

Property

Gaseous Fuels

Propane (LPG)

CNG

Hydrogen

Standard chemical formula?

CsHsg

CHg4

H>

Physical state

Pressurized liquid

Compressed gas

Compressed gas or liquid

Molecular weight 441 16.04 2.02
Composition (weight %)
Carbon 82 75 0
Hydrogen 18 25 100
Oxygen n/a n/a 0

Main fuel source(s)

Underground reserves

Underground reserves
and renewable Bio-gas

Natural gas, methanol,
electrolysis, and other energy
sources

Gasoline gallon equivalent (GGE) 5.56-5.71 (Ib.

(Fuel unit measured/GGE) 1.34-1.38 (LPG gal/GGE) mass/GGE)® 0.991-1.017 (kg mass/GGE)
Diesel gallon equivalent (DGE)

(Fuel unit measured/DGE) 1.54 (LPG gal/DGE) 6.38 (Ib. mass/DGE) n/a

Specific Gravity (60° F/60°F) 1.55 0.60 0.069

Density (Ib./cu ft @ 60°F) 0.124 0.0458 0.0056

Freezing point (F°) -305.8 -296 -435

Boiling Point (°F) -44 -260 -423
Autoignition temperature (F°) 850-950 1,004 1,050-1,080

Reid vapor pressure (psi) 208 n/a n/a

Note: n/a = not applicable.

Source:

U.S. Department of Energy,

Alternative Fuels

Data Center website,

“Fuel Properties Comparison,"

www.afdc.energy.gov/fuels/fuel comparison chart.pdf, July 2015, and communication with George Mitchell,

National Renewable Energy Laboratory, July 2015.

2 Standard Chemical Formulas represent idealized fuels.
® CNG: 1 Gasoline Gallon Equivalent = 5.66 Ib. (as referenced by NIST Special Publication 854; Report of the
78th NCWM (1993); p. 326; NG data derived from field sampling of pipeline natural gas by IGT/GRI).
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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.

Table 7.1
Summary Statistics on Transit Buses and Trolleybuses, 1994-2019

Passenger-
Number of ~ Vehicle-miles miles Btu/passenger- Energy use
Year active buses (millions) (millions) mile (trillion Btu)
1994 68,766 2,176 19,019 4,225 80.4
1995 67,802 2,198 19,005 4,271 81.2
1996 72,353 2,234 19,280 4,315 83.2
1997 73,425 2,259 19,793 4,407 87.2
1998 72,788 2,188 20,542 4,374 89.9
1999 74,885 2,290 21,391 4,320 92.4
2000 75,665 2,329 21,433 4,506 96.6
2001 76,675 2,389 22,209 4,123 91.6
2002 76,806 2,425 22,029 4,110 90.5
2003 78,000 2,435 21,438 4,191 89.8
2004 81,630 2,484 21,550 4,342 93.6
2005 82,642 2,498 21,998 4,229 93.0
2006 83,689 2,507 22,985 4,297 93.0
2007 65,808 2,314 21,132 4,352 92.0
2008 67,096 2,388 21,918 4,328 94.9
2009 65,363 2,345 21,645 4,233 91.6
2010 66,810 2,425 21,172 4,107 86.9
2011 69,654 2,425 21,574 4,232 91.3
2012 70,757 2,417 21,251 4,023 89.5
2013 71,699 2,425 22,306 4,052 90.4
2014 71,603 2,445 22,614 3,810 86.2
2015 72,686 2,439 21,822 4,059 88.6
2016 72,557 2,495 21,452 4,283 91.9
2017 72,877 2,513 20,209 4,535 91.6
2018 72,314 2,543 19,559 4,560 89.2
2019 73,237 2,566 19,311 4,634 89.5
Average annual percentage change
1994-2019 0.3% 0.7% 0.1% 0.4% 0.4%
2009-2019 1.1% 0.9% -1.1% 0.9% -0.2%

Source:
American Public Transportation Association, 2021 Public Transportation Fact Book, Washington, DC, May 2021,
Appendix A. (Additional resources: www.apta.com)

2 Data are not continuous between 2006 and 2007 due to changes in estimation methodology. See source
document for details.
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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.

Table 7.2
Summary Statistics on Demand Response Vehicles, 1994-2019

Average
Number annual Passenger- Average
of Number of Vehicle-miles miles per miles load Energy use
Year agencies  active vehicles (millions) vehicle (millions) factor® (trillion Btu)
1994 5,214 28,729 464 16,140 577 b 9.5
1995 5,214 29,352 507 17,256 607 1.41 9.2
1996 5,214 30,804 548 17,800 656 1.21 9.9
1997 5214 32,509 585 18,004 754 1.36 9.8
1998 5214 29,646 671 22,630 735 1.21 10.4
1999 5,252 31,884 718 22,532 813 1.34 10.6
2000 5,252 33,080 759 22,941 839 1.30 10.8
2001 5,251 34,661 789 22,772 855 1.28 113
2002 5,251 34,699 803 23,130 853 1.24 11.6
2003 5,346 35,954 864 24,031 930 1.27 12.9
2004 5,960 37,078 890 23,990 962 1.25 133
2005 5,960 41,958 978 23,316 1,058 1.25 14.8
2006 5,960 43,509 1,013 23,283 1,078 1.24 15.5
2007 7,300 64,865 1,471 22,684 1,502 1.18 24.7
2008 7,200 65,799 1,495 22,724 1,412 1.09 24.7
2009 6,700 68,957 1,529 22,176 1,477 1.12 23.1
2010 6,741 68,621 1,694 24,680 1,494 1.03 22.8
2011 6,600 65,336 1,612 24,669 1,580 1.13 24.1
2012 6,511 68,632 1,618 23,576 1,756 1.24 24.8
2013 6,270 68,559 1,565 22,829 2,171 1.59 264
2014 6,370 71,359 1,595 22,353 2,267 1.65 32.0
2015 6,340 71,299 1,617 22,679 2,056 1.48 26.0
2016 6,532 68,059 1,692 24,855 1,976 1.35 25.8
2017 6,426 69,316 1,705 24,594 2,031 1.38 26.6
2018 6,343 70,093 1,702 24,281 1,821 1.24 26.7
2019 b 73,155 1,629 22,262 1,823 1.24 28.3
Average annual percentage change
1994-2019 b 3.8% 5.2% 1.3% 4.7% -0.5% 4.5%
2009-2019 b 0.6% 0.6% 0.0% 2.1% 1.0% 2.0%

Note: See Glossary for a detailed definition of demand response.

Source:
American Public Transportation Association, 2020 Public Transportation Fact Book, Washington, DC, March 2020.
(Additional resources: www.apta.com)

2 Load factor for revenue service.

b Data are not available.

¢ Data are not continuous between 2006 and 2007 due to changes in estimation methodology. See source
document for details.
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Commuter rail, which is also known as regional rail or suburban rail, is long-haul rail passenger service operating

between metropolitan and suburban areas, whether within or across state lines. Commuter rail lines usually have
reduced fares for multiple rides and commutation tickets for regular, recurring riders.

Table 7.3
Summary Statistics for Commuter Rail Operations, 1984-2019

Energy
Number of  Vehicle-  Passenger Passenger- Average Energy intensity use
passenger miles trips miles trip length  (Btu/passenger- (trillion
Year vehicles (millions)  (millions) (millions) (miles) mile)? Btu) ®
1984 4,075 167.9 267 6,207 23.2 1,798 11.2
1985 4,035 182.7 275 6,534 23.8 1,720 11.2
1990 4,982 212.7 328 7,082 21.6 1,622 11.5
1991 5,126 214.9 318 7,344 23.1 1,601 11.8
1992 5,164 218.8 314 7,320 233 1,565 11.5
1993 4,982 223.9 322 6,940 21.6 1,782 12.4
1994 5,126 230.8 339 7,996 23.6 1,605 12.8
1995 5,164 237.7 344 8,244 24.0 1,580 13.0
1996 5,240 241.9 352 8,351 23.7 1,541 12.9
1997 5,426 250.7 357 8,038 22.5 1,630 13.1
1998 5,536 259.5 381 8,704 22.8 1,612 14.0
1999 5,550 265.9 396 8,766 22.1 1,670 14.6
2000 5,498 270.9 413 9,402 22.8 1,542 14.5
2001 5,572 277.3 419 9,548 22.8 1,533 14.6
2002 5,724 283.7 414 9,504 22.9 1,542 14.7
2003 5,959 286.0 410 9,559 233 1,542 14.7
2004 6,228 294.7 414 9,719 23.5 1,536 14.9
2005 6,392 303.4 423 9,473 22.4 1,658 15.7
2006 6,403 314.7 441 10,361 23.5 1,539 15.9
2007 6,391 325.7 459 11,153 243 1,543 17.2
2008 6,617 310.2 472 11,049 23.4 1,579 17.4
2009 6,941 343.5 468 11,232 24.0 1,714 19.2
2010 6,927 3453 464 10,874 23.4 1,753 19.1
2011 7,193 345.2 466 11,427 24.5 1,681 19.2
2012 7,059 346.4 471 11,181 23.7 1,703 19.0
2013 7,310 359.1 480 11,862 24.7 1,676 19.9
2014 7,337 370.8 490 11,718 23.9 1,638 19.2
2015 7,216 373.7 495 11,813 23.9 1,661 19.6
2016 7,350 376.0 504 11,899 23.6 1,705 20.3
2017 7,290 378.2 503 12,384 24.6 1,657 20.5
2018 7,184 376.6 505 12,821 25.4 1,580 20.3
2019 7,209 381.8 511 12,928 25.3 1,583 20.5
Average annual percentage change
1984-2019 1.6% 2.4% 1.9% 2.1% 0.2% -0.4% 1.7%
2009-2019 0.4% 1.1% 0.9% 1.4% 0.5% -0.8% 0.6%

Source:
American Public Transportation Association, 2021 Public Transportation Fact Book, Washington, DC, May 2021,
Appendix A. (Additional resources: www.apta.com)

2 Only end-use energy was counted for electricity. Before Edition 36, primary energy use (which included
generation and distribution losses) was shown in this table.
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The energy intensity of commuter rail systems, measured in Btu per passenger-mile, varies greatly. The average of

all commuter rail systems in 2019 was 1,589 Btu/passenger-mile. Most of these 27 systems used diesel power, but
five systems used both diesel and electricity, and another four systems used only electricity.

Figure 7.1. Energy Intensity of Commuter Rail Systems?, 2019
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Note: Does not include systems classified as hybrid rail, which is a subset of commuter rail operating exclusively
on freight railroad right-of-way.

Source:
U.S. Department of Transportation, 2019 National Transit Database, December 2020. (Additional resources:
www.transit.dot.gov/ntd)

2 Electric railcar or diesel-propelled railway for urban passenger train service between a central city and
adjacent suburbs. Only end-use energy was counted for electricity. Before Edition 36, primary energy use (which
included generation and distribution losses) was shown in this figure.
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The energy intensity of heavy rail systems, measured in Btu per passenger-mile, varies greatly. The average of all

heavy rail systems in 2019 was 779 Btu/passenger-mile.

Figure 7.2. Energy Intensity of Heavy Rail Systems?, 2019
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Source:
U.S. Department of Transportation, 2019 National Transit Database, December 2020. (Additional resources:
www.transit.dot.gov/ntd)

2 An electric railway with the capacity for a heavy volume of traffic. Only end-use energy was counted for
electricity. Before Edition 36, primary energy use (which included generation and distribution losses) was shown in
this figure.
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The energy intensity of light rail systems, measured in Btu per passenger-mile, varies greatly. The average of all

light rail systems in 2019 was 1,307 Btu/passenger-mile.

Figure 7.3. Energy Intensity of Light Rail Transit Systems?, 2019
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Source:
U.S. Department of Transportation, 2019 National Transit Database, December 2020. (Additional resources:
www.transit.dot.gov/ntd)

? An electric railway with a light volume traffic capacity with power drawn from an overhead electric line. Only
end-use energy was counted for electricity. Before Edition 36, primary energy use (which included generation and
distribution losses) was shown in this figure.
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This table on transit rail operations includes data on light rail and heavy rail systems. Light rail vehicles are

usually single vehicles driven electrically with power drawn from overhead wires. Heavy rail is characterized by
high speed and rapid acceleration of rail cars operating on a separate right-of-way.

Table 7.4
Summary Statistics for Rail Transit Operations, 1970-2019*

Number of Vehicle- Passenger Passenger- Average trip Energy intensity
passenger miles trips miles length (Btu/passenger- Energy use
Year vehicles (millions) (millions)® (millions)* (miles)? mile)* (trillion Btu) ¢
1970 10,548 440.8 2,116 12,273 f 712 8.7
1975 10,617 446.9 1,797 10,423 f 866 9.0
1980 10,654 402.2 2,241 10,939 4.9 763 8.3
1985 11,109 467.8 2,422 10,777 44 927 10.0
1990 11,332 560.9 2,521 12,046 4.8 998 12.0
1995 11,156 571.8 2,284 11,419 5.0 1,102 12.6
1996 11,341 580.7 2,418 12,487 5.2 996 12.4
1997 11,471 598.9 2,692 13,091 4.9 943 12.3
1998 11,521 609.5 2,669 13,412 5.0 931 12.5
1999 11,603 626.4 2,813 14,108 5.0 919 13.0
2000 12,168 648.0 2,952 15,200 5.1 923 14.0
2001 12,084 662.4 3,064 15,615 5.1 925 14.4
2002 12,479 681.9 3,025 15,095 5.0 948 14.3
2003 12,236 694.2 3,005 15,082 5.0 936 14.1
2004 12,480 709.7 3,098 15,930 5.1 907 14.5
2005 12,755 715.4 3,189 16,118 5.1 919 14.8
2006 12,853 726.4 3,334 16,587 5.0 893 14.8
2007 13,032 741.2 3,879 18,070 4.7 851 15.4
2008 13,346 762.8 4,001 18,941 4.7 832 15.8
2009 13,529 775.3 3,955 19,004 4.8 830 15.8
2010 13,614 759.6 4,007 18,580 4.6 832 15.5
2011 13,328 744.1 4,083 19,520 4.8 812 15.8
2012 12,455 749.5 4,192 19,835 4.7 791 15.7
2013 12,434 774.3 4,275 20,381 4.8 793 16.2
2014 12,608 780.9 4,411 20,829 4.7 786 16.4
2015 12,820 803.2 4,339 20,710 4.8 777 16.1
2016 12,912 810.2 4,346 20,922 4.8 761 15.9
2017 12,848 823.6 4,314 20,169 4.7 788 15.9
2018 13,046 826.3 4,211 19,452 4.6 844 16.4
2019 13,523 842.9 4,269 19,859 4.7 851 16.9
Average annual percentage change
1970-2019 0.5% 1.3% 1.4% 1.0% -0.6% 0.4% 1.4%
2009-2019 0.0% 0.8% 0.8% 0.4% -0.3% 0.2% 0.7%

Sources:

American Public Transportation Association, 2021 Public Transportation Fact Book, Washington, DC, May 2021,
Appendix A. (Additional resources: www.apta.com)

Energy use — See Appendix A for Rail Transit Energy Use.

2 Heavy rail and light rail. Series not continuous between 1983 and 1984 because of a change in data source
by the American Public Transit Association (APTA). Beginning in 1984, data provided by APTA are taken from
mandatory reports filed with the Urban Mass Transit Administration (UMTA). Data for prior years were provided on
a voluntary basis by APTA members and expanded statistically.

b 1970-79 data represents total passenger rides; after 1979, data represents unlinked passenger trips.

¢ Estimated for years 1970—76 based on an average trip length of 5.8 miles.

4 Calculated as the ratio of passenger-miles to passenger trips.

¢ Only end-use energy was counted for electricity. Before Edition 36, primary energy use (which included
generation and distribution losses) was shown in this table. Large system-to-system variations exist for energy
intensities.

fData are not available.

¢ Average annual percentage change is calculated for years 1977-2019.
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Uber is the United States' largest transportation network company (TNC), which allows customers to hail a ride

on demand via a phone app. The ride fare and tip are paid via credit card stored in the app and feedback is
encouraged after each ride. Through the end of 2018, the Uber app has facilitated 10 billion trips worldwide.

Table 7.5
Uber Ride Hailing Statistics as of December 2018

First Uber trip taken July 5, 2010
Countries in which Uber operates, 2018 63 countries
Cumulative number of worldwide trips from 2010-2015 1 billion
Cumulative number of worldwide trips from 2010-2018 10 billion
Trips completed per day, December 2018 14 million
Monthly active platform customers, 2018 91 million
Number of drivers, 2018 3.9 million
Number of company employees, 2018 22,000
Source:

Uber, Uber Newsroom, www.nber.org/papers/w22843.pdf, accessed September 9, 2019.
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In December 2014, the Benenson Survey Group (BSG) conducted a web survey of Uber’s driver-partners in 20
market areas that represented 85 percent of all of Uber’s U.S. driver-partners. Jonathan V. Hall, an Uber

employee, and Alan B. Krueger, an Uber consultant, compared the BSG Survey results to the 2012-2013 American
Community Survey data from the U.S. Census Bureau, resulting in a Working Paper for the National Bureau of
Economic Research.

Table 7.6
Characteristics of Uber’s Driver-Partners, Taxi Drivers and All Workers

Uber’s Driver-Partners ~ Taxi Drivers and Chauffeurs All workers
(2014 BSG Survey) (2012-13 ACS) (2012-13 ACS)
Age 18-29 19% 9% 22%
30-39 30% 20% 23%
40-49 26% 27% 23%
50-64 22% 37% 27%
65+ 3% 8% 5%
Male 86% 92% 53%
Female 14% 8% 47%
Less than HS 3% 16% 9%
High School 9% 36% 21%
Some College / Associate’s 40% 29% 28%
College Degree 37% 15% 25%
Postgraduate Degree 11% 4% 16%
White Non-Hispanic 40% 26% 56%
Black Non-Hispanic 20% 32% 15%
Asian Non-Hispanic 17% 18% 8%
Other Non-Hispanic 6% 2% 2%
Hispanic 18% 22% 20%
Married 50% 59% 53%
Have Children at Home 46% 45% 42%
Currently Attending School 7% 5% 10%
Veteran 7% 5% 5%
Number of Observations 601 2,080 648,494

Notes: ACS data pertain to the same 20 markets as the BSG survey and are for 2012 and 2013. The 20 markets
were: Atlanta, Austin, Baltimore, Boston, Chicago, Dallas, Denver, Houston, Los Angeles, Miami, Minneapolis,
New Jersey, New York City, Orange County, Philadelphia, Phoenix, San Diego, San Francisco, Seattle, and
Washington, DC.

Source:
National Bureau of Economic Research, An Analysis of The Labor Market for Uber’s Driver-Partners in the United
States, NBER Working Paper No. 22843, November 2016.
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Lyft is the second-largest transportation network company (TNC) in the United States. As with Uber, a mobile app

is used to hail a ride on demand. In 2020, 35% of Lyft riders did not own or lease a personal vehicle.

Table 7.7
Lyft Ride Hailing Statistics, 2021

Areas served by Lyft, 2021

All U.S. States and the
District of Columbia

Share of drivers that are veterans, 2021 8%
Share of drivers that are female, 2021 21%
Share of drivers that are in a minority group, 2021 69%
Share of drivers that are over the age of 50, 2021 25%
Share of drivers that drive fewer than 20 hours per week, 2021 95%
Share of Lyft riders who do not own or lease a personal vehicle, 2021 45%
Share of Lyft riders that are students, 2021 19%
Share of Lyft riders that are in a minority group, 2021 48%
Share of U.S. population in a minority group, 2020 39%
Median annual household income of Lyft riders, 2021 $54,000
Share of Lyft trips that start or end in a low-income area, 2021 46%

Source:

Lyft, Economic Impact Report 2021, United States, https://www.lyft.com/impact/economic-impact-report, website

accessed September 24, 2021.
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Carshare programs provide one alternative to car ownership. Typically, a carshare program has membership

requirements and hourly rates for use of a common fleet of vehicles located throughout an area. The carshare
operator typically provides insurance, gasoline, parking, and maintenance.

Table 7.8
Carshare Members and Vehicles by World Region, 20062018

2006 2008 2010 2012 2014 2016 2018
Asia
Members 15,700 12,546 81,817 160,500 955,880 8,722,138 22,707,000
Vehicles 608 810 4,315 6,155 20,344 67,329 108,097
Member-Vehicle Ratio 25.8 15.5 19.0 26.1 47.0 129.5 210.1
Europe
Members 212,124 334,168 552,868 691,943 2,206,884 4,371,151 6,761,688
Vehicles 7,491 10,833 16,779 20,464 57,947 57,857 60,622
Member-Vehicle Ratio 28.3 30.8 32.9 33.8 38.1 75.6 111.5
North America
Members 117,656 318,898 516,100 908,584 1,625,652 1,837,854 2,110,111
Vehicles 3,337 7,505 10,420 15,795 24,210 26,691 23,376
Member-Vehicle Ratio 353 42.5 49.5 57.5 67.1 68.9 90.3
Oceania
Members 1,130 5,210 12,750 25,500 50,700 96,600 201,000
Vehicles 65 255 440 1,080 1,524 5,040 5,500
Member-Vehicle Ratio 17.4 20.4 29.0 23.6 33.3 19.2 36.5
South America

Members 0 0 110 1,500 3,500 7,350 16,892
Vehicles 0 0 13 60 100 120 363
Member-Vehicle Ratio 0 0 8.5 25 35 61.3 46.5

Note: Data are as of October of each year listed.
Source:

Transportation Sustainability Research Center, University of California, Berkeley, /nnovative Mobility: Carsharing
Outlook, Spring 2020. (Additional information: https://tsrc.berkeley.edu/research/shared-mobility)
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Shared Micromobility

Shared micromobility refers to small fleets of fully or partially human-powered vehicles
including bikes, e-bikes and e-scooters. Many cities in the United States now have some form of
shared micromobility available. Two different sources for shared micromobility data are

highlighted in Table 7.9 and Figures 7.4 through 7.9.

The National Association of City Transportation Officials (NACTO) began collecting data on
U.S. micromobility as early as 2010 and have published the data in annual reports entitled
Shared Micromobility in the U.S. The latest data available are for calendar year 2019. NACTO’s
trip count includes systems with over 150 bikes or scooters and only includes data reported by
105 large cities. It does not include private or closed campus systems like those operating on
university campuses. Data from several cities are combined to report more details on shared
micromobility, such as miles/minutes per trip, reasons for using shared bikes, and mode

replacement data.

In 2019 the North American Bikeshare and Scootershare Association (NABSA) began
publishing a report entitled Shared Micromobility State of the Industry Report. Two reports have
been published, one with 2019 data and another with 2020 data. The scope of this report is all of
North America (Canada, Mexico, United States). The 2020 report includes pandemic-related
data, in addition to industry, vehicle, and trip data. The primary data for this report were
collected through surveys distributed to all known shared micromobility operators and agencies

in North America.
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In North American micromobility systems, large cities had a higher number of vehicles per system than small and

medium cities in 2020. Utilization of bikes was 158% higher in large cities than in small and medium cities in 2020.
Utilization of e-scooters was 76% higher in large cities.

Table 7.9
North American Shared Micromobility Systems, 2020

Small and Medium Large
Cities Cities
Metric Bikes E-scooters Bikes E-scooters
Number of systems 126 97 43 31
Average vehicles per system 197 241 1,725 704
Average vehicles per 1,000 people 1.2 2 1.6 2.6
Average vehicles per square mile 4.5 7.6 11.6 13.4
Av.qage? trips per vehicle per service day 04 12 1.8 1.6
(utilization)
Median number of operators per city 2 3
Source:

North American Bikeshare and Scootershare Association (NABSA), 2"¢ Annual Shared Micromobility State of the
Industry Report, 2021. (Additional information: nabsa.net)
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The number of e-scooters that North Americans had access to decreased from 2019 to 2020, while the number of

e-bikes nearly doubled. There was only a slight decline in the number of available pedal bikes.

Figure 7.4. Shared Micromobility Vehicles in North America, 20192020
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Source:
North American Bikeshare and Scootershare Association (NABSA), 2" Annual Shared Micromobility State of the
Industry Report, 2021. (Additional information: nabsa.net)
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Micromobility sharing services (bikes and scooters) have expanded rapidly in cities across the United States. The
number of shared bike trips in the 100 largest U.S. cities has been estimated by the National Association of City
Transportation Officials (NACTO). The number of bike trips increased from 321 thousand in 2010 to 40 million

in 2019, with another 10 million electronic e-bike trips in addition. Shared scooter trips were added to the NACTO
study in 2018. There were 86 million scooter trips in 2019 representing 63% of the 136 million shared
micromobility trips taken.

Figure 7.5. Shared Micromobility Trips in the United States, 2010-2019
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Notes: Includes systems with over 150 bikes or scooters and only includes data reported by 105 large cities. Does not
include private or closed campus systems like those operating on university campuses. For more detail, see the full
report.

Source:

National Association of City Transportation Officials (NACTO), Shared Micromobility in the U.S.: 2019, 2020.
(Additional information: nacto.org/shared-micromobility-2019)
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In the United States, the most common reasons cited for bike sharing trips were connecting to transit, social trips,

and commuting to and from work. A higher percent of shared scooter trips was attributed to recreation/exercise.
Connection to transit and social purposes were a greater percent of shared bike trips.

Figure 7.6. Reasons for Using Shared Bikes and Scooters in the United States, 2018
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Notes: Data were not released for 2019. Data for scooters come from Denver, Portland, and Baltimore. Data for bike
share come from Washington, DC, New York City, and Chicago. The social and recreation/exercise categories were
only available from Washington, DC.

Source:

National Association of City Transportation Officials (NACTO), Shared Micromobility in the U.S.: 2018, April
2019. (Additional information: nacto.org/2019/04/17/84-million-trips-on-shared-bikes-and-scooters)
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For shared bikes and scooters, casual users of station-based bikes travel the farthest and for the longest duration.

Figure 7.7. Average Miles per Trip for U.S. Shared Bikes and Scooters, 2019

Shared scooters

Station-based bike
share members

Station-based bike 3.3
share casual users '

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Average Miles per Trip

Note: Based on data from Washington, D.C., Boston, MA, Chicago, IL, San Francisco, CA, and New York, NY.
Source:
National Association of City Transportation Officials (NACTO), Shared Micromobility in the U.S.: 2019, 2020.

(Additional information: nacto.org/shared-micromobility-2019)

Figure 7.8. Average Minutes per Trip for U.S. Shared Bikes and Scooters, 2019

Shared scooters 12
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Note: Based on data from Washington, D.C., Boston, MA, Chicago, IL, San Francisco, CA, and New York, NY.

Source:
National Association of City Transportation Officials (NACTO), Shared Micromobility in the U.S.: 2019, 2020.
(Additional information: nacto.org/shared-micromobility-2019)
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Micromobility users in seven different U.S. cities were asked what mode they would have used to complete their

trip if a dockless bike or scooter had not been available. Just under half (45%) said they would have used a personal
car or ride hail vehicle and another 9% said they would have used transit.

Figure 7.9. Share of U.S. Trips Replaced by Dockless Bikes and Scooters by Mode, 2019

50%
45%
45%
40%
35%
30% 28%

25%

20%

18%

15%

Share of trips replaced by micromobility

9%

10%

5%

0%
Personal car or ride Walking Transit Other or no trip
hail vehicle

Note: Includes data from surveys in Santa Monica, CA, Alexandria, VA, Bloomington, IN, Brookline, MA,
Hoboken, NJ, Oakland, CA, and San Francisco, CA.

Source:

National Association of City Transportation Officials (NACTO), Shared Micromobility in the U.S.: 2019, 2020.
(Additional information: nacto.org/shared-micromobility-2019)
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Credit: DKAR Images/Tetra images/Getty Images
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Vehicles in flee