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Figure ES-1. Transportation Energy Consumption 

Source:  EIA, Monthly Energy Review 

Figure ES-2. Vehicle Sales 

Executive Summary 
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Figure ES-3. Corporate Average Fuel Economy 

Source:  NHTSA, Summary of Fuel Economy Performance 
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Figure ES-4. Diesel Emission Regulations 

 
Source:  EPA 
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Transportation accounts for 28.5% of 
total U.S. energy consumption  

Figure 1.  U.S. Energy Sector and Energy Source, 
2008 

Source: EIA, Monthly Energy Review 

Transportati s e effion i  mor cient 

Figure 2.  Fuel Use per Mile 

Source: FHWA, Highway Statistics 2008, Table VM-1 and previous 
editions of the report. 
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Vehicle miles are increasingly 
disconnected from the economy 

Figure 3.  Relationship of VMT and GDP 

Source:  BEA, Survey of Current Business and FHWA, Highway 
Statistics 

Energy prices affect the 
transportation sector 

Transportation Energy Trends 
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Figure 4. Annual Average Price of Gasoline and 
Diesel Fuel 

Source: EIA, Petroleum Navigator 

Transportation energy consumption 
is cleaner 

Figure 5.  Transportation Pollutant Emissions 

Source: EPA, National Emission Inventory 
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Figure 6.  Transportation CO2 Emissions  

 
Source: EPA, Inventory of U.S. Greenhouse Gas Emissions and 
Sinks: 1990-2008, Table 3-12, April 2010. 
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Light vehicles comprise the majority 
of transportation energy 
consumption 

Figure 7.  Transportation Petroleum Use by Mode 

Note: The U.S. Production has two lines after 2005. The solid line is 
conventional sources of petroleum, including crude oil, natural gas 
plant liquids, and refinery gains. The dashed line adds in other non-
petroleum sources, including ethanol, biomass, liquids from coal, other 
blending components, other hydrocarbons, and ethers. The sharp 
increase in values between 2007 and 2008 are the result of the data 
change from historical to projected values. 

Source: Historical - ORNL, Transportation Energy Data Book: Edition 
29. Projections- EIA Annual Energy Outlook 2010. 

Class 8 trucks, though moderate in 
number, use the greatest amount of 
fuel 

Figure 8. Medium and Heavy Truck Fleet Composition (left) and Energy Usage (right) 

Source:  ORNL, Transportation Energy Data Book 
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Leading engine suppliers are stable 
in the United States, but their 
businesses are growing faster 
abroad

Market Trends: Light Vehicles ?.70#.5$02&2!;"P?=3!$%&!J&$215!#'2!4%15%!1/!L&%15,&/!J.70#.5$02&A3!2.$%&2!$%.7!.7!&7+17&!/0((,1&2>!! "#!$%&!$'(!)**!+,'-.,!&7+17&!5'J('7&7$!/0((,1&2/3!/&L&7!5'J(.71&/!#2'J!8**9!.2&!.J'7+!$%&!$'(!17!8**:>!!<'$.,!5'J(.7D!/.,&/!/%1#$&A!#'2!J.7D!/0((,1&2/3!.7A!2.7R/!/%1#$&A!.55'2A17+,D>!!G/!17!$%&!5./&!'#!&7+17&!/0((,1&2/3!1$!1/!4'2$%!7'$17+!$%.$!$%&!('2$1'7!'#!/.,&/!17!$%&!M71$&A!N$.$&/!%./!A&52&./&A!17!.,,!5./&/3!.+.17!/0++&/$17+!$%.$!+2'4$%!#'2!$%&/&!/0((,1&2/!.-2'.A!1/!'0$(.517+!M>N>!+2'4$%>!
Panasonic dominates the American 
hybrid vehicle battery market ! @7!S&5&J-&2!8**T3!U.7./'715!;$%&!$'(!-.$$&2D!J.70#.5$02&2!17!$&2J/!'#!/.,&/!L',0J&/!#'2!.0$'J'$1L&!%D-21A!0/&=!.5Q012&A!N.7D'3!$%&!/&5'7AE2.7R&A!J.70#.5$02&2!;V1+02&!:3!<.-,&/!W!.7A!X=>!!N.7D'!P,&5$2153!%'4&L&23!%./!-&&7!J.17$.17&A!./!.!/0-/1A1.2D3!$%0/!$%&!

Table 2.  Leading Suppliers in Engines and Engine Components, Excluding OEMs
Engines

!!!

!!!!!!!!!!! !!!!!

2005 2009
U.S.!%!of!

Company Total!U.S.! U.S.!%!of! Company Total!U.S.! Global!
Sales!(Mil$) Global!Sales Sales!(Mil$) Sales?.+7.!@7$&27.$1'7.,!@75> )83BYT>*!!!!!!! ;9YZ= H0JJ17/!@75> !!!!! 839)W>W!!! ;9)Z=H0JJ17/!P7+17&!H'> 83WYW>T!!!!!!!!! ;YWZ= K.L1/$.2!@7$&27.$1'7., !!!!! )3TTW>*!!! ;B*Z=K.L1/$.2!@7$&27.$1'7., 83BBY>)!!!!!!!!! ;T9Z= CD07A.1EF@G!H'2(> !!!!! ):>)!!!!!!!!! ;)Z=

Engine!Components
2005 2009

U.S.!%!of U.S.!%!of
Company Total!U.S. Global Company Total!U.S. Global

Sales!(Mil$) Sales Sales!(Mil$) Sales
Source:!!"Top!100!Global!Suppliers!2009"!and!"Top!100!Global!Suppliers!2005",!both!by!Automotive!News.!!Note:!data
include!both!light!and!heavy!vehicles.!!Shares!listed!do!not!represent!the!actual!share!of!engines/engine!components,!but
of!all!North!American!sales.  



2010 Vehicle Technologies Market Report 5 

 

Figure 9. Share of Batteries Supplied by Company, 2009 

Source: Estimated from HEV sales 

Table 3.  Batteries Supplied by Manufacturer  
Calendar 

Year 
Chrysler 

GMC 

Ford 
Honda 
Nissan 
Toyota 
Total 

 

2005 Battery  2006 2007 2008 2009 
Supplier 
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Calendar!Year

Table 4. B

2005

atteries Sup

2006

plied by HEV Model 

2007 2008 Battery!2009
Supplier

Cadillac!Escalade " " " #"$ $%&'# ()*)+,*-.
Chevy!Malibu
Chevy!Tahoe

"" "" "" /%"&00%12' 2%$3/ 4,5)+6+0%0"" ()*)+,*-.
Chrysler!Aspen " " " 23 00 ()*)+,*-.
Dodge!Durango " " " " & ()
Ford!Escape $#%1&1 /"%$2& /$%0#3 $1%$10 $2%1#1 7)*6,
Ford!Fusion " " " " $'%''2 7)
GMC!Yukon " " " $%3$" $%&00 ()*)+,*-.
Honda!Accord $3%#/3 '%'&# 0%2"' $&3 " 7)*6,
Honda!Civic /'%#32 0$%/'$ 0/%'1' 0$%/&1 $'%$$& 7)*6,
Honda!Insight
Lexus!GS!450h

333" 1//$%1#2 "$%32' "31# /"%'1/ 7)*6,23& ()*)+,*-.
Lexus!HS!250h " " " " 3%3&& ()
Lexus!LS600hL " " &01 &"1 /'# ()*)+,*-.
Lexus!RX400h /"%312 /"%$3$ $1%/&$ $'%/"" $2%232 ()*)+,*-.
Mercury!Mariner &&# 0%$12 0%1// /%0/& $%3&0 7)*6,
Mercury!Milan " " " " $%23# 7)
Nissan!Altima " " #%0## #%#$& &%0'1 ()*)+,*-.
Saturn!Aura " " 11/ /#' '/1 4,5)+6+
Saturn!Vue " " 2%2"0 /%&/" /%3'3 4,5)+6+
Sierra/Silverado " " " " $%'&# ()
Toyota!Camry " 0$%02$ '2%211 23%/1/ //%##1 ()*)+,*-.
Toyota!Highlander $1%&#& 0$%2#' //%"'/ $&%22$ $$%"#3 ()*)+,*-.
Toyota!Prius $"1%#&1 $"3%&1$ $#$%//$ $'#%'12 $0&%3#/ ()*)+,*-.
Total
Source: Estimated from HE

/"&%1$$
V sales 

/'/%303 0'/%/12 0$/%0#3 /&"%/1$ !

*)+,*-.*6,

*)+,*-.
*6,
*)+,*-.

Table 5.  Battery and Electric Powertrain Suppliers 

!!

8,9*+,*!4,*:;,<+!=*.> #%&/2>"!!!!!!!!! ?23@A 8,9*+,*!4,*:;,<+!=*.> 2%&&/>"!!!!!!!!! ?0&@A()*)+,*-.!BC:,D,:-EF!76+:FD+ &0#>$!!!!!!!!!!!!! ?0"@A ()*)+,*-.!BC:,D,:-EF!76+:FD+ 30#>#!!!!!!!!!!! ?/'@A
U.S.!%!of
Global
SalesG-:).9-!BC:,D,:-EF!76+:FD+!H:I $%2#2>/!!!!!!!!! ?/&@A G-:).9-!BC:,D,:-EF!76+:FD+!H:I $%0$/>#!!!!!!!!! ?/"@AJ)<F,!7B $%"2">"!!!!!!!!! ?$"@A

Source:!!"Top!100!Global!Suppliers!2009"!and!"Top!100!Global!Suppliers!2005",!both!by!Automotive!News.!!Note:!figures
include!both!light!and!heavy!vehicles.!!Shares!listed!do!not!represent!the!share!of!batteries/powertrains.

2005 2009
Leading!Suppliers!in!Batteries

Leading!Suppliers!in!Electric!Powertrains

U.S.!%!of!Global!
Sales

U.S.!%!of!Global!
Sales

Total!U.S.!
Sales!(Mil$)

Total!U.S.!
Sales!(Mil$)

U.S.!%!of!
Global!
Sales

Company Total!U.S.!
Sales!(Mil$)Company

Total!U.S.!
Sales!(Mil$)

Company Company

20092005
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GM and Chrysler undergo major 
restructuring 

OEM production facilities are 
concentrated by manufacturer and by 
state 

Table 6. Light-Vehicle Production Facilities by State and Manufacturer, 2009 
State 

Totals 
for 

Selected 
State GMC CHR FMC TOY HON NIS OEMs 

AL 

CA 

DE 

IL 

IN 

KS 

KY 

LA 

MI 

MN 

MO 

MS 

OH 

TN 

TX 

OEM 17 7 8 5 4 2 43 Total 

* The joint venture of GM and Toyota (New United Motor Manufacturing, Inc) is listed for each manufacturer, 
but is only counted once in the total. 

Notes:  State total includes only those manufacturers shown on this table. The Subaru plant that produces 
Toyota Camrys is not included under Toyota. 

Source:  Ward’s AutoInfobank 
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Sales volumes have decreased 
significantly and market shares have 
shifted among top OEMs 

Table 7. New Vehicle Sales and Market Shares by Manufacturer 
Car Sales Volumes (Millions of Vehicles) Car Market Share 

Calendar Year 2005 2006 2007 2008 2009 5-yr 
GMC 
FMC 
CHR 
TOY 
HON 
NIS 

OTHER 
ALL 

 2005 2009 

Light Truck Sales Volumes (Millions of Vehicles) LT Market Share 
Calendar Year 2005 2006 2007 2008 2009 5-yr 

GMC 
FMC 
CHR 
TOY 
HON 
NIS 

OTHER 
ALL 

 2005 2009 

Source:  Ward’s AutoInfoBank 
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Figure 10. New Vehicle Shares by Manufacturer 

Source:  Ward’s AutoInfoBank 

Federal scrappage program created 
demand for new cars 

Major manufacturers have been hard 
hit by the general economic 
recession 

Real average vehicle costs are 
decreasing slightly 
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Table 8. Top 10 Vehicles in the Car Allowance 
Rebate System  

Top 10 Trade-in Vehicles 

Top 10 New Vehicles Purchased 

Note: 2WD = two-wheel drive; 4WD = four-wheel drive; FWD = front-
wheel drive. 

Source: NHTSA 

Figure 11. Stock Prices for Major Vehicle 
Manufacturers 

Source:  Yahoo Finance 

Table 9. Average Vehicle Cost 
Calendar 

Year 
Real Price 

($2009) 
2005 
2006 
2007 
2008 
2009 
5-yr  

Source:  Bureau of Economic Analysis, National Income and Product 
Accounts 

Figure 12. Average Price of a New Car 

Source:  Bureau of Economic Analysis, National Income and Product 
Accounts 
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Light trucks make up 47.5 percent of 
new vehicle sales 

Table 10. Light Truck Share of Total Light Vehicle 
Sales 

Calendar 
Year 2005 2006 2007 2008 2009 5-yr  

GMC 
FMC 
CHR 
TOY 
HON 
NIS 
OTHER 
ALL 

Source:  Ward’s AutoInfoBank 

 

Figure 13. Share of New Vehicle Sales by Vehicle 
Type 

 

Source:  Ward’s AutoInfoBank 

0%

25%

50%

75%

100%

1970 1975 1980 1985 1990 1995 2000 2005

Pe
rc

en
t o

f V
eh

ic
le

 S
al

es

Cars

Light Trucks

2009

Table 11. Light Trucks Sales Share by Manufacturer 

Calendar 
Year 2005 2006 2007 2008 2009 5-yr  

GMC 
FMC 
CHR 
TOY 
HON 
NIS 
OTHER 
ALL 

Source:  Ward’s AutoInfoBank 

CAFE has increased for cars and 
light trucks 
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Figure 14. CAFE and CAFE Standards by Vehicle 
Type

Source:  NHTSA, Summary of Fuel Economy Performance 
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Table 12.  CAFE by Manufacturer 
Corporate  Average Fuel Economy (miles per gallon) 

Domestic Passenger Cars 
2005 2006 2007 2008 2009 5-yr  

CHR 
FMC 
GMC 
HON 
NIS 
TOY 

Import Passenger Cars 
2005 2006 2007 2008 2009 5-yr  

CHR 
FMC 
GMC 
HON 
NIS 
TOY 

Light Trucks 
2005 2006 2007 2008 2009 5-yr  

CHR 
FMC 
GMC 
HON 
NIS 
TOY 

Source:  NHTSA, Summary of Fuel Economy Performance 
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Figure 15. Average Annual Carbon Footprint for New 
Vehicles Sold by Model Year 

Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2008, and Fueleconomy.Gov  
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Table 13. Carbon Footprint for a Ford Taurus 
 
 

Model 
Year

Annual 
Tons of 
CO2 per 

year

 
 
 

Engine Description

Passenger 
Volume 

(Cubic Feet)

1986 

1996 

2006 

2010 
Source:  DOE/EPA, Fueleconomy.Gov 

Figure 16.  Average Carbon Footprint per Vehicle by 
Manufacturer 

 
Source:  EPA, Light-Duty Automotive Technology, Carbon Dioxide 
Emissions, and Fuel Economy Trends: 1975 Through 2009 

Most light vehicles gained weight 

Table 14. Average New Vehicle Weight by 
Manufacturer 

Model 
Year 2005 2006 2007 2008 2009 5-yr 

Cars 

GMC 
FOR 
CHR 
TOY 
HON 
NIS 

ALL 

Light Trucks 

GMC 
FOR 
CHR 
TOY 
HON 
NIS 

ALL 
Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2009



14 2010 Vehicle Technologies Market Report 

 

Consumers are purchasing more 
powerful engines 

Figure 17. Characteristics of New Light Vehicles 
Sold, MY 1980-2009 

 
Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2009 
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Figure 18. Characteristics of New Light Vehicles Sold by Manufacturer, MY 2005-2009 
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Figure 19. Car and Light Truck Horsepower by 
Manufacturer 

Note:

Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2008 
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Table 15. Cubic Inch Displacement for Cars and 
Light Trucks 

Model Year 2005 2009 5-yr  
Cars 

GM 
FOR 
CHR 
TOY 
HON 
NIS 
ALL 

Light Trucks 
GM 
FOR 
CHR 
TOY 
HON 
NIS 
ALL 

Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2008Manufacturers are using more efficient 
transmissions 
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Vehicles are comprised of more 
advanced materials

$  

Table 16. New Light Vehicle Transmission Characteristics 
Model!Year! 2005! 2006! 2007! 2008! 2009!

Control!System!

Manual! R5=M$ R5SM S5RM S5QM S5>M$
Automatic! ;5:M$ ;5;M ;5;M ;5;M ;5=M$
Lockup! >:5SM$ >;5@M K@5:M KR5KM KS5>M$
CVT! =5QM$ =5KM @5=M @5>M K5:M$

Speeds!

4! SR5;M$ L@5@M L;5RM QK5KM =>5@M$
5! Q@5QM$ Q>5=M QR5=M Q=5;M QQ5=M$
6!
7!

Variable!
Source:  EPA, Light-Duty Automotive Tech

L5:M$;5=M$=5QM$
nology and Fuel E

K5KM:5LM=5KM
:L5SM:5SM@5=M

conomy Trends: 1975-2009 

:>5SM:5KM@5>M
=R5KM$=5QM$K5:M$

Table 17.  Leading Suppliers of Transmissions, Excluding OEMs 
Transmissions

2005 2009

$$ $$ $$ $$ $$$ $ $$

Total!U.S.! U.S.!%!of! Total!U.S.! U.S.!%!of!
Company Sales!(Mil$) Global!Sales Company Sales!(Mil$) Global!SalesT)6*)$U*-#.*)-+&*)1$U*% :=8@RK5;$$$$$$$ ?SRMA FG$G.+#/.+%",")2#*$VW $$$$$$$ :8:@L5K$ ?:;MAE)1#&$DV $$$$$$$ :8SK@5R$ ?:SMA H&.6I).*#.8$U*%5 $$$$$$$ :8:;>5L$ ?=KMAFG$G.+#/.+%",")2#*$VW $$$$$$$ :8LL=5L$ ?:RMA X#')7 $$$$$$$ :8;S=5S$ ?SLMAH&.6I).*#.$U*%5 $$$$$$$ :8KKL5@$ ?LQMY E)1#&$DV $$$$$$$ :8;L;5;$ ?:;MA!+'7#*$Z& $$$$$$$ :8:>R5R$ ?@=MA T)6*#-+$T).#11+$D5(5V5 $$$$$$$ =QR5R$$$$$ ?LMAB0-%"+*,&*$DV $$$$$$$ LQL5;$$$$ ?=QMA B40*/)+[IUV$Z&.(5 $$$$$$$ $$$$ :>5:$ ?:MA

Source:!!"Top!100!Global!Suppliers!2009"!and!"Top!100!Global!Suppliers!2005",!both!by!Automotive!News.!!Note:!data
include!both!light!and!heavy!vehicle.!Shares!listed!to!not!represent!the!actual!share!of!transmissions,!but!all!of!
North!American!sales.
Note:!Many!of!the!original!equipment!manufacturers!(OEMs)!produce!their!own!transmissions!and!do!not!sell
transmissions!to!others,!thus,!they!are!not!included!in!this!listing. $$
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Table 18. Average Materials Content of North 
American Light Vehicles 

Model Year 2004 2005 2006 2007 2008 
Regular Steel 
High Strength Steel 
Stainless Steel 
Other Steel 
Aluminum 
Magnesium Castings 
Plastics and Plastic 
Composites 
Other Material 

All Advanced Materials 
Source:  2008 Ward’s Motor Vehicle Facts and Figures 

More vehicles feature gasoline direct 
injection (GDi) 

Volkswagen is the only volume seller 
of light diesels in the United States 
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! H$%0!&'0/01!1')<*!:0<'#10/!5%0!60#$9'()!5:5'15610G!TH.!5(&!"7&'!K$'(!-.!5(&!H0%#0&0/QT0(R!'(!*<0!1'/*!$A!95(7A5#*7%0%/!;'*<!&'0/01!:0<'#10/!5:5'15610!'(!H[!23=3!CD5610!23FG!!

Table 19.  Leading Suppliers of Advanced Materials 
Leading!Suppliers!in!Automotive!Steel

2005 2009

Company Million!Metric!Tons!of!
Crude!Steel!Output Company Million!Metric!Tons!of!

Crude!Steel!OutputH'**51!\*001"%#01$%]'@@$(!\*001^_\S_U`+
Y>G3EYGB>2G3>3GJ24G4

"%#01$%H'**51T5$/*001^_\S_]'@@$(!\*001U`+
BBGJ>=G>>=G=2YGJ2JGM

Leading!Suppliers!in!Plastics,!Polymers,!and!Components!Comprised!Thereof
2005 2009

U.S.!%!of U.S.!%!of
Company Total!U.S. Global Company Total!U.S. Global

Sales!(Mil$) Sales Sales!(Mil$) SalesZ7^$(* 2,MBJG3!!!!!!!!! CJ3aF `10?Q]QN5*0 2,2>MG=!!!!!!!!! CMJaFS$11'(/!b!"'V95(!S$%@G 2,M33G3!!!!!!!!! C=33aF Z7^$(* =,M33G3!!!!!!!!! CEJaFT"\`!N%$7@ Y=3GB!!!!!!!!!!!!! C22aF T"\`!\+ =,B33G3!!!!!!!!! C2JaF^15/*'#!_9('79!S$ Y32GJ!!!!!!!!!!!!! C2MaF D$I$&5!N$/0'!S$ =,3E3G3!!!!!!!!! C23aFZ$;!"7*$9$*':0 J4>GM!!!!!!!!!!!!! CE>aF T5I0%!H5*0%'51\#'0(#0 EJ=G2!!!!!!!!!!!!! C2EaF^15/*'#!_9('79!S$ EE4GE!!!!!!!!!!!!! C23aFH5)(0*'!H5%011'!\G@G"G 2>YGY!!!!!!!!!!!!! CEaF
Leading!Suppliers!in!Aluminum!Components

2005 2009
U.S.!%!of U.S.!%!of

Company Total!U.S. Global Company Total!U.S. Global
Sales!(Mil$) Sales Sales!(Mil$) SalesD0V/'&!"179'(79 EMJGY C>4aF ]095V =,3J2GJ!!!!!!!!! CJEaF]'//'(!c$)I$!S$G 2Y>G=!!!!!!!!!!!!! C2=aF

Sources:!!"Top!100!Global!Suppliers!2009"!and!"Top!100!Global!Suppliers!2005",!both!by!Automotive!News.!!Note:!figures
include!both!light!and!heavy!vehicles.!!Shares!listed!do!not!represent!the!share!of!transmissions.
Steel!output!from!World!Steel!Association.
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Table 20. MY 2010 Diesel Vehicles 

Source:  DOE/EPA, Fueleconomy.Gov 

Flex-fuel vehicles make their way into 
the population 

Figure 20. Number of Flex-fuel Vehicles in Operation 

 

Source: Alternative Fuels and Advanced Vehicles Data Center 

Table 21. Flex-fuel Vehicle Models 
Model 
Year 2005 2009 

GMC 
TOY 
FMC 
CHR 
HON 
NIS 
OTHER 
ALL 

Source:  Alternative Fuels and Advanced Vehicles Data Center 

Toyota sells the most hybrid electric 
vehicles 

HEV incremental price has changed 
but has not decreased definitively 

 

 



20 2010 Vehicle Technologies Market Report 

 

 

Figure 21. Hybrid Electric Vehicle Sales

 
Source:  Alternative Fuels and Advanced Vehicles Data Center 

Table 22. Hybrid Electric Vehicle Sales 
Calendar Year 2005 2006 2007 2008 2009 

Honda Insight 
Toyota Prius 
Honda Civic 
Ford Escape 
Honda Accord 
Lexus RX400h 
Toyota Highlander 
Mercury Mariner 
Lexus GS 450h 
Toyota Camry 
Nissan Altima 
Saturn Vue 
Lexus LS600hL 
Saturn Aura 
Chevy Tahoe 
GMC Yukon 
Chevy Malibu 
Cadillac Escalade 
Chrysler Aspen 
Dodge Durango 
Ford Fusion 
Mercury Milan 
Lexus HS 250h 
Sierra/Silverado 
Total 209,711 252,636 352,274 312,386 290,271

         Source:  Alternative Fuels and Advanced Vehicles Data Center 
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Table 23. New Hybrid Vehicle Price 

 
Source:  AOL Autos 

Table 24. Incremental Price of New Hybrid Vehicles  

 

Source:  AOL Autos 
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Heavy- and medium-truck sales have 
declined significantly

Figure 22. Medium and Heavy Truck Retail Sales 

Source:  Ward’s Motor Vehicle Facts and Figures 
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! L&'$%!()!#$&*+!12034%!#&*$!=$$,!1#$!#&2-$%1!#/1A!!I$5/,,/,5!/,!9::F<!#$&*+C12034!%&'$%!7'0..$1$-8!"(1&'!%&'$%!()!3'&%%!G!#$&*+!12034%!/,!9::F!6$2$!'$%%!1#&,!#&')!1#&1!()!1#$!72$*/(0%!+$&2<!6/1#!-$3'/,$%!3(,1/,0/,5!1(!9::HA!!M'&%%!F!#$&*+!12034%!$N7$2/$,3$-!&!'$%%C-2&%1/3<!=01!%1/''!%#&27<!-$3'/,$A!!L&'$%!()!#$&*+!12034%!3(,1/,0$-!1(!-$3'/,$!/,!9::G!&,-!9::HA!!O,'/4$!%&'$%!()!#$&*+!12034%<!.$-/0.C12034!%&'$%!3(,1/,0$-!1(!/,32$&%$!%'/5#1'+!(2!%1&5,&1$!/,!9::F!2$'&1/*$!1(!1#$/2!9::;!*('0.$%<!1#$,!-$3'/,$-!-2&%1/3&''+!=$5/,,/,5!/,!9::G!&,-!3(,1/,0$-!1(!)&''!/,!9::HA!!!
GM has significantly increased its 
class 3 truck market penetration

Market Trends: Heavy Vehicles 

Table 25. Medium and Heavy Truck Retail Sales 
Calendar!
Year! 2005! 2006! 2007! 2008! 2009! 5"yr!!!

Class!3! S;;<GD;! SRH<GRR S;D<GH; SJR<GJH SSS<F:R CJJK!
Class!4! RG<RHJ! D:<9G; D:<HHS J;<JFR SH<GDG CDHK!
Class!5! R;<9FG! RH<R;; RR<H99 R:<J:: 9J<HR9 CRGK!
Class!6! ;:<SDR! F:<:9H DJ<FGH JH<JHF 99<::S C;JK!
Class!7! GG<GDG! H:<FH9 F:<R9; RG<GG: JH<:GF CD;K!
Class!8! 9D9<FH9! 9GR<::G SD:<H;D SJJ<RFJ HR<FHG C;9K!
TOTAL! 663,431! 694,425 536,989 433,263 311,390 "53%!

Source:  Ward’s Motor Vehicle Facts and Figures 

Table 26. Class 3 Truck Retail Sales, by Manufacturer:JG :D DD ;J :GG<H:J <HD SD SJ ;;R K:KGG F D: DD F;: K;F 9 D ; FJ KK:K

Calendar!Year! 2005! 2006 2007 2008 2009! 5"yr!#!
Chrysler! JD< ! J;< F R;< J 9H< G R;< ! J9K!
Ford! S99 ! S:D D GS< D ;:< H JG< ! C;H !
Freightliner*! SR! : : : :! CS: !
General!Motors! 9<F ! 9<D G JJ< F RS< H 9R< !
International! :! : : ;:H JRS! FGG !
Isuzu! D<S ! R<H H R<J : 9<D G S<R ! CFS !
Mitsubishi"Fuso! ;F:! HJ D9 9:9 9FD! CDH !
Nissan!Diesel! 9F;! 9J9 9FH SS9 :! CS: !
Sterling! :! : : S9 S:J!
Total! 166,856! 149,844 165,896 134,839 111,704! "33%!

* Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 
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Figure 23. Class 3 Truck Sales by Manufacturer 

*Freightliner/Sterling/Western Star  

 Source:  Ward’s Motor Vehicle Facts and Figures     

Class 4-7 truck sales have declined 
steadily since 2006 

Figure 24.  Class 4-7 Truck Retail Sales by 
Manufacturer 

*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 

Class 8 truck sales dropped 47% in 
2007 and continue to decline 

Table 26. Class 3 Truck Retail Sales, by Manufacturer 
Calendar Year 2005 2006 2007 2008 2009 5-yr  

Chrysler 

Ford 

Freightliner* 

General Motors 

International 

Isuzu 

Mitsubishi-
Fuso 

Nissan Diesel 

Sterling 

Total 166,856 149,844 165,896 134,839 111,704 -33%
* Freightliner/Sterling/Western Star. 

Table 27.  Class 4-7 Truck Sales, by Manufacturer 
Calendar Year 2005 2006 2007 2008 2009 5-yr  

Ford 

Freightliner* 

GM 

Hino 

International 

Isuzu 

Kenworth 

Mitsubishi-Fuso 

Navistar 

Nissan Diesel 

Peterbilt 

Sterling 

UD Trucks 

Total 243,783 260,573 219,540 159,565 100,686 
*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 
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Figure 25.  Class 8 Truck Retail Sales by 
Manufacturers 

*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 

Diesel engine sales have decreased 
significantly 

Medium and heavy hybrid trucks are 
on the market 

Table 28. Class 8Truck Retail Sales, by Manufacturer 
Calendar Year 2005 2006 2007 2008 2009 5-yr  
Freightliner* 
International 
Kenworth 
Mack 
Navistar 
Peterbilt 
Volvo Truck 
Other 

Total 252,792 284,008 150,965 133,473 94,798 -62%
*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 
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Energy intensity is affected by 
different players during 
manufactur ng ani d operation Heavy-truck emissions have been 

reduced drastically in recent years   

Table 29. Diesel Engines Manufactured by Truck Type 
Diesel Engines Manufactured for Heavy Trucks

2005 2006 2007 2008 2009 
Cummins 
Navistar 
Detroit Diesel 
Mack 
Mercedes Benz 
Caterpillar 
Volvo 
PACCAR 
Hino 
GM 
Grand Total 

Diesel Engines Manufactured for Medium Trucks
2005 2006 2007 2008 2009 

Navistar 
Cummins 
Hino 
GM 
Mercedes Benz 
PACCAR 
Caterpillar 
Detroit Diesel 
Mack 
Volvo 
Grand Total 

Diesel Engines Manufactured for Medium and Heavy Trucks
2005 2006 2007 2008 2009 

Cummins 
Detroit Diesel 
Caterpillar 
Mack 
Mercedes Benz 
Volvo 
Navistar 
Hino 
GM 
PACCAR 
Grand Total 

Note: These data include only factory sales of diesel trucks. 

Source:  Ward’s Motor Vehicle Facts and Figures 
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Figure 26. Diesel Emission Regulations 

Source:  EPA 
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Table 30. Available Models of Hybrid and Electric Cargo Trucks 

Source:  Environmental Defense Fund, Innovation Exchange. 
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Table 31. Factors Affecting Fuel Economy 

 
Source:  DieselNet 

Figure 27. Heavy Truck Sales in Relation to Diesel 
Emission Regulations 

Note:  Dark bars indicate years in which new diesel emission 
regulations are enacted.   

Source:  Ward’s Facts and Figures, EPA  
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Medium and heavy trucks are more 
likely to be diesel vehicles 

Figure 28. Diesel Truck Sales Shares by Class 

Source:  Ward’s Motor Vehicle Facts and Figures 
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Table 32.  Emission Control Technologies 
2004 2005 2006 2007 2008 2009

Caterpillar 

Cummins 

Detroit Diesel 

Navistar 

Mack/Volvo 

Source:  21st Century Truck Partnership Interviews and DieselNet 

Table 33.  Emission Control Technologies Explained 
Emission Control Technologies 

Emission Control 
Device Description Expected NOx 

Efficiency 
Expected PM 

Efficiency Status 

Exhaust Gas 
Recirculation  

Advanced Combustion 
Emissions Reduction 
Technology 

Diesel Particulate 
Filter  

Clean Gas Induction 

Selective Catalytic 
Reduction (SCR)  

Source:  21st Century Truck Partnership Interviews and DieselNet 
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Table 34. Diesel Truck Sales as a Percent of Total 
Truck Sales Truck stop electrification reduces 

idle fuel consumption   Class 2005 2006 2007 2008 2009 
1 
2 
3 
4 
5 
6 
7 
8 

TOTAL
Source:  Ward’s Motor Vehicle Facts and Figures 

Table 35. Truck Stop Electrification Sites 
State 2006 2007 2008 2009 

TX 
CA 
OH 
PA 
IL 
AR 
Other 
Total 46 130 136 138 

Source:  Alternative Fuels and Advanced Vehicles Data Center 

Heavy trucks are increasingly 
comprised of advanced materials   
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Table 36. Heavy Truck Materials 

Conventional Material Advanced Material 

Source:  21st Century Truck Partnership Interviews 

Energy performance was relatively 
steady  

Highway Statistics

Table 37. Medium and Heavy Truck Fuel Economy 
(mpg) 

Calendar Year 2004 2005 2006 2007 2008 5-yr ∆ 

Single-Unit 

Combination 

Single-Unit & 
Combination 

Source:  FHWA, Highway Statistics 

Measuring medium and heavy truck 
energy intensity requires a freight-
based metric 

• 

• 

• 

• 
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Corporate average fuel economy 
rules require more fuel-efficient 
vehicles 

Figure 29.  CAFE Standards for Cars and Light 
Trucks 

Source:  NHTSA, Summary of Fuel Economy Performance 
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The Alternative Motor Fuels Act 
eases CAFE requirements for flex-
fuel fleets 

Table 38.  AMFA Flex Fuel CAFE Credits 
2004 2005 2006 2007 2008 

Light Trucks 

CHR 
FMC 
GMC 
NIS 

Domestic Cars 

CHR 
FMC 
GMC 
NIS 

Import Cars 

CHR 
Note:  The maximum credit is 1.2 mpg; where the calculated credit 
exceeds the maximum credit, the maximum credit applies. Data on 
2009 and 2010 credits for these manufacturers are not available. 

Source: NHTSA Flexible Fuel Credits 2003-2010 

Light vehicle emissions standards 
require clean diesels 

  

Policies Drive the Markets 
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Table 39.  Diesel Emission Standards 
Emission!Standards!(g/mi)!

BIN! ! "# $! %! #! &" &" %! &! %! '( %! ') (! '* "" '& '! '! !! !

NOx! NMOG! CO! PM!
10! !+# , !+' , )+&, !+! ,
9! !+* , !+! , )+&, !+! ,
8! !+& , !+' , )+&, !+! ,
7! !+' , !+! , )+&, !+! ,
6! !+' , !+! , )+&, !+! ,
5! !+! , !+! , )+&, !+! ,
4! !+! , !+! , &+', !+! ,
3! !+! , !+! , &+', !+! ,
2! !+! , !+! , &+', !+! ,
1! !+! , !+! , !+!, !+! ,

Source:  EEA1

1 References to EEA refer to a 2008 Light-Duty Diesel Report by 
Energy and Environmental Analysis (EEA), an ICF International 
Company, funded by

Ultralow sulfur diesel (ULSD) 
requirements sparked the re-
emergence of light diesel vehicles
High fuel economy diesel vehicles 
are subsidized , I58,N8<83./,P/9834.90;8,NB8/,W850:/8,I.?,-38<09,>32;06024,21,958,E483=@,V2/0:@,P:9,21,&!!",HEVP:9,&!!"J,04:/B<86,.,9.?,:38<09,123,/8.4RCB34,<0868/,;850:/86+,I58,:38<09D,627890786,3818338<,92,.6,958,-/8.4,T0868/,I.?,-38<09D,C8:.78,8118:90;8,X.4B.3@,'D,&!!#+,,S0=59R<0868/,;850:/86,38:80;8,.,6BC60<@,04,958,1237,21,.,9.?,:38<09,

Table 40.  Leading Suppliers in Emissions Control 
!Leading!Suppliers!in!Emissions!Control

2005 2009
U.S.!%!of!

Company Total!U.S.!
Sales!(Mil$)

U.S.!%!of!
Global!Sales

Company Total!U.S.!
Sales!(Mil$)

Global!
Sales

Source:!!"Top!100!Global!Suppliers!2009"!and!"Top!100!Global!Suppliers!2005",!both!by!Automotive!News.!!Note:!figures
include!both!light!and!heavy!vehicles.!!Shares!listed!do!not!represent!the!share!of!emissions!control!components. ,
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Diesels enjoy economies of scale in 
Europe 

Table 41. Federal Diesel Vehicle Credits 
Phase Out Full Vehicle Make & Model Credit 50%

Jan. 1, July 1 - Dec. 31, 
Audi 2006 2010 

2010 Audi A3 2.0L TDI 

2009-10 Audi Q7 3.0L TDI 

Jan. 1, 
BMW 2006 TBD 

2009-11 BMW 335d Sedan 

2009-11 BMW X5 xDrive35d 

Jan. 1, 
Mercdes-Benz 2006 TBD 

2010 Mercedes-Benz GL 350 BlueTEC 

2010 Mercedes-Benz ML 350 BlueTEC 

2010 Mercedes-Benz R 350 BlueTEC 

2009 Mercedes-Benz GL 320 BlueTEC 

2009 Mercedes-Benz ML 320 BlueTEC 

2009 Mercedes-Benz R 320 BlueTEC 

Jan. 1, July 1 - Dec. 31,  Volkswagen 2006 2010 

2010 Volkswagen Golf 2.0L TDI (automatic)

2010 Volkswagen Golf 2.0L TDI (manual)  

2009-10 Volkswagen Jetta 2.0L TDI Sedan 

2009-10 Volkswagen Jetta 2.0L TDI SportWagon

2009-10 Volkswagen Touareg 3.0L TDI  

 25% 

N/A 

N/A 

N/A 

N/A 

No Credit 

Jan. 1, 
2011 

Jan. 1, 
2011 

Jan. 1, 
2011 

Jan. 1, 
2011 

        Source:  DOE/EPA, Fueleconomy.Gov  
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Figure 30. Diesel Share of New Car Sales in Europe. 

Source:  AID Newsletters 

Special tax credits incentivize the 
purchase of HEVs 

Federal subsidies discount 
alternative fuels 
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Table 42. Federal HEV Credits 
Full Phase Out 

Vehicle Make & Model Credit 50% 25% 
Jan. 1, 

BMW 2006 TBD TBD 
2011 BMW ActiveHybrid 750i 
2011 BMW ActiveHybrid 750Li 
2010 BMW ActiveHybrid X6 

Jan. 1, 
Chrysler 2006 TBD TBD 
2009 Chrysler Aspen Hybrid 
2009 Dodge Durango Hybrid 

Oct. 1, 
2009 �– 

Jan. 1, Apr. 1 �– Sep. Mar. 31, 
Ford Motor Company 2006 30, 2009 2010 

2010 Ford Escape Hybrid 

2010 Ford Fusion Hybrid 

2010 Mercury Mariner Hybrid 

2009 Ford Escape Hybrid 

2009 Mercury Mariner Hybrid 

2008 Ford Escape Hybrid 

2008 Mercury Mariner Hybrid 

2006-07 Ford Escape Hybrid 

2006-07 Mercury Mariner Hybrid 

2005 Ford Escape Hybrid 

Ford hybrids purchased after March 31, 2010, are not eligible for this tax credit. 
Jan. 1, 

 General Motors 2006 TBD TBD 
2010 Cadillac Escalade Hybrid (2WD & 4WD)
2010 Chevrolet Malibu Hybrid 
2010 Chevrolet Silverado Hybrid (2WD & 4WD)
2010 Chevrolet Tahoe Hybrid (2WD & 4WD)
2010 GMC Sierra Hybrid (2WD & 4WD) 
2010 GMC Yukon 1500 Hybrid (2WD & 4WD)
2010 GMC Yukon Denali 1400 Hybrid (2WD & 4WD)

2009 Cadillac Escalade Hybrid 

2009 Chevrolet Malibu Hybrid 

No Credit 

TBD 

TBD 

Apr. 1, 
2010 

TBD 
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Table 42. Federal HEV Credits (continued) 
2009 Chevrolet Silverado Hybrid (2WD & 4WD)

2009 Chevrolet Tahoe Hybrid (2WD & 4WD)
2009 GMC Sierra Hybrid (2WD & 4WD)

2009 GMC Yukon 1500 Hybrid (2WD & 4WD)
2009 Saturn Aura Hybrid 
2009 Saturn Aura Hybrid 

2008 Chevrolet Malibu Hybrid 
2008 Chevrolet Tahoe Hybrid (2WD & 4WD)
2008 GMC Yukon 1500 Hybrid (2WD & 4WD)

2008 Saturn Aura Hybrid 
2008 Saturn Vue Hybrid 

2007 Chevrolet Silverado Hybrid 

2007 GMC Sierra Hybrid 

2007 Saturn Aura Hybrid 
2007 Saturn Vue Hybrid 

2006 Chevrolet Silverado Hybrid 

2006 GMC Sierra Hybrid 

Jan. 1, 
2006 - Dec. Jan. 1- Jun. 30, 

Honda 31, 2007 2008 
2008 Civic Hybrid CVT 

2007 Accord Hybrid AT & Navi AT
2007 Civic Hybrid CVT 

2006 Insight CVT 
2006 Accord Hybrid AT & Navi AT
2006 Accord Hybrid AT & Navi AT

2006 Civic Hybrid CVT 
2005 Insight CVT 

2005 Accord Hybrid AT & Navi AT
2005 Civic Hybrid (SULEV) MT & CVT
Honda hybrids purchased after December 31, 2008, are not eligible 

Jan. 1, 
Mazda 2006 TBD 

2009 Mazda Tribute Hybrid 

2008 Mazda Tribute Hybrid 

July 1- Dec. Jan. 1, 
31, 2008 2009 

for this tax credit. 

TBD TBD 
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Table 42. Federal HEV Credits (continued) 

Mercdes-Benz 
2010 Mercedes-Benz ML 450 Hybrid 
2010 Mercedes-Benz S400 Hybrid 

Nissan 
2007-10 Altima Hybrid 

Jan. 1, 
2006

Jan. 1, 
2006

Jan. 1 �–

 TBD 

 TBD 

TBD 

TBD 

Apr. 1 �– 

TBD

TBD

Toyota 
2008 Prius 
2008 Highlander Hybrid (2WD & 4WD) 
2008 Lexus RX400h (2WD & 4WD) 
2008 Camry Hybrid 
2008 Lexus LS 600h 
2007 Prius 
2007 Highlander Hybrid (2WD & 4WD) 
2007 Lexus RX400h (2WD & 4WD) 
2007 Camry Hybrid 
2007 Lexus GS 450h 
2006 Prius 
2006 Highlander Hybrid (2WD & 4WD) 
2006 Lexus RX400h (2WD & 4WD) 
2005 Prius 

 Source:  DOE/EPA, Fueleconomy.Gov 

Sep. 30, 
2006 

Oct. 1, 2006 �– 
Mar. 31, 2007 

Sep. 30, 
2007 

Oct. 1, 
2007 

 

 

Table 43. State HEV Tax Credits and Exemptions 

HEV Tax Credit 

Colorado 

Oklahoma 

  

Oregon 

South Carolina 

HEV Tax Exemption 

D.C. 

Washington 

Source:  Alternative Fuels and Advanced Vehicles Data Center 
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Consumers still face limited 
alternative fuel availability 

Petroleum News
U.S. National 

Figure 31.  Number of Alternative Fuel Stations 

Source:  Alternative Fuels and Advanced Vehicles Data Center 
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Figure 32. Map of E-85 Stations  

Source: U.S. Department of Energy, Alternative Fuels Data Center 

Figure 33. Map of Biodiesel Stations 

Source: U.S. Department of Energy, Alternative Fuels Data Center 

Figure 34. Map of Electric Vehicle Charging Stations 

 
Source: U.S. Department of Energy, Alternative Fuels Data Center

Figure 35. Map of Hydrogen Vehicle Charging 
Stations

 
Source: U.S. Department of Energy, Alternative Fuels Data Center 
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Table 45. SmartWay Certified Manufacturers 

SmartWay encourages 
efficient heavy truck 
purchases 

Tractors Trailers Tires 

Source:  EPA 

Table 44. Alternative Fuel Consumption 

Year 2003 2004 2005 2006 2007 5-yr ∆ 

LPG 

CNG 

LNG 

85% 
Ethanol 
(E85) 

Electricity

Hydrogen

Total 
Renewables

Renewables 
% of Total 

Total

Source: DOE Clean Cities Program 
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Federal subsidies encourage idle 
reduction technologies 

Figure 36. States Adopting 400-Pound Weight 
Exemption for Idling Reduction Devices, 2010 

 
Source: National Idling Reduction News, April 2010. 

 
 
 
 
 

Inconsistent policies among states 
send truck manufacturers mixed 
signals 

Figure 37.  Routes Permitting Longer Combination 
Vehicles 

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

Source: FHWA, Office of Freight Management and Operations 
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Figure 38.  Maximum Truck Speed Limits 

 

Source: Insurance Institute for Highway Safety, Highway Loss Data 
Institute, October 2010. 

The nation’s largest commercial 
fleets include advanced technology 
vehicles 
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Table 46.  Commercial Fleet 

Company 

Alternative Fuel and Advanced Technology 

To
ta

l A
lt

-
Fu

el
 

CN
G*

 

Pr
op

an
e*

 

Fl
ex

-F
ue

l 

H
yb

ri
d/

 
El

ec
tr

ic
* 

Bi
od

ie
se

l 

Vehicles 

To
ta

l 
Ve

hi
cl

es
 

Pe
rc

en
t 

Al
t-

Fu
el

 

Pe
rc

en
t 

H
yb

ri
d 

Source:  “Top 50 Green Commercial Fleets,” AUTOMOTIVE FLEET 500 / 2008 

*Includes dedicated and bi-fuel vehicles. 



2010 Vehicle Technologies Market Report 43 

 

Table 47. Federal Government-Owned Fleet Vehicles by Fuel Type 
Fuel Type 2005 2006 2007 2008 2009 

CNG 

Diesel 

Diesel Hybrid 

E-85 

Electric 

Gasoline 

Gasoline Hybrid 

LNG 

LPG 

Hydrogen 

Total 
* Until 2009, hybrid vehicle sales were not reported separately. 

Source:

Light-vehicle CAFE standards will 
become more stringent 

Coming up in 2011 – 2015 
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Figure 39. Average CAFE Standards for MY 2012-
2016 

Source:  Federal Register, Vol. 74, No. 186, September 2009 

New heavy-truck fuel consumption 
and emissions standards will be 
finalized 

Figure 40. Proposed CO2 Standards for MY 2017 

Source: Federal Register, Vol. 75, No. 229 

Figure 41. Proposed Fuel Consumption Standards 
for MY 2017 

Source: Federal Register, Vol. 75, No. 229 

New heavy-truck technologies will be 
deployed in response to tighter fuel 
economy and emissions regulations 
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Figure 42. Comparison of 2015 – 2020 New Vehicle 
Potential Fuel Savings Technology by Truck Type 

Note: FC Benefit = fuel consumption benefit. Aero = aerodynamics. 
Mgmt = management. 

Source: National Research Council, Transportation Research Board, 
Technologies and Approaches to Reducing the Fuel Consumption of 
Medium- and Heavy-Duty Vehicles Committee to Assess Fuel 
Economy Technologies for Medium- and Heavy-Duty Vehicles  

Electric drive offerings will diversify 
and expand significantly 

Medium- and heavy-truck sales have 
suffered through the recession but 
will recover with the economy 

Heavy-truck use of advanced fuels 
will expand, but slowly 

Natural gas production in the United 
States will grow 



 
Table 48.  (P)HEV Demonstration and Upcoming Models 

Organization 

AFS Trinity 

Aptera Motors 

Audi 

Balqon Corp. 
Balqon Corp. 
Balqon Corp. 
BMW 
BMW 

BMW 

BYD 

BYD 

BYD 

Chrysler LLC 

Chrysler 

Chrysler LLC 

Chrysler LLC 

Chrysler LLC 

Citroen 

Citroen 

Coda  
Automotive 
Daimler 
Daimler  
(w/ EPRI) 

Daimler 

Dodge 

Exagon 

Enova 
Systems 
Eaton 

ePower  

Fisker 
Automotive 
Ford (w/ 
DOE) 

Ford 

Ford (w/ 
DOE) 

Specific Product(s) 
Planned 

US MPG AER Engine Battery Release Motor Additional 

Ford (w/EPRI, 
Southern CA 
Edison & 
Argonne 
National Lab.) 

Ford 

Ford 
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Several possibilities exist to reduce 
heavy-truck engine idling 

Organization 

General 
Motors 
General 
Motors 
General 
Motors 
Hyundai 
Infiniti 
Jaguar 
Kia 
Land Rover 
Land Rover 
Lotus 
Mercedes-
Benz 

Mitsubishi 

Mitsubishi-
Fuso 

Navistar 

Nissan 

Nissan 

Optimal 
Energy 
Pininfarina 

Proterra  

Proterra  

Raser 
Technologies 
Smith 
Technologies 

Tessla 

Tessla 

Toyota 

Velozzi 

Volkswagen 

Volkswagen 

Volvo 

Volvo 

Table 48.
Specific Product(s) 

Planned 

  (P)HEV Demonstration and Upcoming Models (Continued) 
US MPG AER Engine Battery Motor Release Additional 

Source: Plug-In Vehicle Activities Summary, October 2010. 
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Class I Freight Railroads

Seven railroads are considered 
Class I Railroads 

Table 49. List of Class I Railroads 
Name Acronym 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. 

Figure 43. Operating Revenue for Class I Railroads, 
2008 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. 

Figure 44. Rail Network by Company  

Source: ORNL Rail Network Database. 

Locomotive manufacturers have a 
long history  

Figure 45. New Locomotive Units for Class I 
Railroads 

Source:  American Association of Railroads. Analysis of Class I 
Railroads, 2008. Washington, DC. 2009. 
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Old locomotives are still in service 

Figure 46. Locomotives in Service in 2008 by Date of 
Manufacture 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009.  

New locomotives on the tracks 

Table 50. Locomotives Installed into Service, 2008 
New Locomotives Installed 

 Diesel-
Electric Other Total 

BNSF 
UP 
NS 
CSX 
CNGT 
KCS 
SOO 
Total 819 35 854

Rebuilt Locomotives Installed 
BNSF 
UP 
NS 
CSX 
CNGT 
KCS 
SOO 
Total 129 14 143

Other/Used Locomotives Installed 
BNSF 
UP 
NS 
CSX 
CNGT 
KCS 
SOO 
Total 90 39 129

Source:  American Association of Railroads. Analysis of Class I 
Railroads, 2008. Washington, DC. 2009. 

Covered hoppers and tank cars carry 
the goods 
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Table 52. Examples of Commodities Moved by 
Freight Cars 

Boxcar - Plain 

Boxcar - 
Equipped 

Covered 
Hoppers 

Hoppers 

Flat cars 

Refrigerator 
cars 

Gondolas 

Tank Cars 

Others 

Average cost of a new freight car is 
$95,000 

Figure 47. Average Cost of a New Freight Car 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009.  

Table 51. Railroad Equipment (Thousands) 

 2004 2005 2006 2007 2008 
2008  

Freight Car 
Share 

Locomotives in Service 
Freight Cars in Service 

Boxcar - Plain 
Boxcar - Equipped 
Covered Hoppers 
Hoppers 
Flat cars 
Refrigerator cars 
Gondolas 
Tank Cars 
Others 

     Sources: American Association of Railroads. Railroad Facts, 2008. Washington, DC. 2009. and the four previous editions  
     of Railroad Facts. 
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Railroad fuel efficiency is improving 

Figure 48. Trend of Revenue Ton-Miles per Gallon of 
Fuel Consumed 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. 

Figure 49. Revenue Ton-Miles per Gallon of Fuel 
Consumed, 2008 

Source:  American Association of Railroads. Analysis of Class I 
Railroads, 2008. Washington, DC. 2009. 

Ultralow sulfur diesel makes a 
difference 

Tier 3 and Tier 4 Locomoti

 

ve 
emission standards are set 

Rail accounts for less than 3% of 
transportation greenhouse gas 
emissions 
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Table 53. Emission Standards for Line-Haul Locomotives That are Manufactured or Remanufactured after the 
Effective Date (Grams per Brake Horsepower-Hour) 

Tier MY Effective 
Date HC CO NOx PM 

Tier 0a 
Tier 1a 
Tier 2a 
Tier 3b 
Tier 4     

a - Tier 0-2 line-haul locomotives must also meet switch standards of the same tier. 
b - Tier 3 line-haul locomotives must also meet Tier 2 switch standards. 
c - 1993-2001 locomotive that were not equipped with an intake air coolant system 
are subject to Tier 0 rather than Tier 1 standards. 
d - 0.20 g/bhp-hr until January 1, 2013 (with some exceptions). 
e - Manufacturers may elect to meet a combined NOx+HC standard of 1.4 g/bhp-hr. 

     Source:  DieselNet, http://www.dieselnet.com/standards/us/loco.php. 

Table 54. Emission Standards for Switch Locomotives That are Manufactured or Remanufactured after the 
Effective Date (Grams per Brake Horsepower-Hour) 

Tier MY Effective 
Date HC CO NOx PM 

Tier 0 
Tier 1a 
Tier 2a 
Tier 3 
Tier 4 

     Source:  DieselNet, http://www.dieselnet.com/standards/us/loco.php. 

Table 55. Rail Greenhouse Gas Emissions (MMT of CO2 Equivalents) 
 2005 2006 2007 2008 

CO2 
CH4 
N2O 
HFCs 
Other 
Total Rail 
Total 
Transportation
Rail Share of 
Total 
Transportation

             Source: U.S. EPA, Inventory of U.S. Greenhouse Gas Emissions and  
             Sinks, 1990-2008, April 2010. 
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Future technologies for locomotives 

 

Deregulation of the railroad industry 
has been successful 

Traffic density has increased for 
most Class I Railroads 

Figure 50. Traffic Density for Class I Railroads 

Note: Traffic Density = Million revenue ton-miles per owned mile of 
road. 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. American Association of Railroads. Railroad 
Facts, 2004. Washington, DC. 2005. 

Average railcar capacity is expanding 

Table 56.  Average Capacity Per Rail Car, 2008 
(Tons) 

Source:  American Association of Railroads. Analysis of Class I 
Railroads, 2008. Washington, DC. 2009. 

Figure 51. Average Freight Car Capacity per Rail Car 

Source:  American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. 
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Productivity of Class I Railroads is at 
an all-time high 

five times

Table 57:  Productivity Rates 

Year 

Revenue 
Ton-miles 

per 
Employee 

Revenue Ton-
Miles per 

Employee-Hour

1980 

Deregulation in 1980 

2004 

2005 

2006 

2007 

2008 
Source:  American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. 

Summary 
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