


                       This page intenti onally left blank.  



2010 Vehicle Technologies Market Report i 

 

 

 
 
 
 
 
 
 
 
 

Primary Authors: 
 

Jacob Ward 
U.S. Department of Energy 

 

Stacy Davis 
Oak Ridge National Laboratory   

With Contributions From: Bill Batten (Eaton), Susan Diegel (ORNL) Vinod Duggal (Cummins), K.G. Duleep (ICF),  Richard Smith (ORNL), Skip Yeakel (Volvo)  
Graphic Design: Debbie Bain (ORNL) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contents 
ABOUT THE REPORT ............................................................ ii 
EXECUTIVE SUMMARY .........................................................iii 

Transportation accounts for 28.5% of total U.S. energy 
consumption ........................................................................ 1 

TRANSPORTATION ENERGY TRENDS ................................ 1 

Transportation is more efficient............................................ 1 
Vehicle miles are increasingly disconnected from the 
economy .............................................................................. 1 
Energy prices affect the transportation sector...................... 1 
Transportation energy consumption is cleaner .................... 2 
Light vehicles comprise the majority of transportation 
energy consumption ............................................................ 3 
Class 8 trucks, though moderate in number, use the 
greatest amount of fuel ........................................................ 3 

MARKET TRENDS: LIGHT VEHICLES .................................. 4 

Leading engine suppliers are stable in the United States, 
but their businesses are growing faster abroad ................... 4 
Panasonic dominates the American hybrid vehicle battery 
market .................................................................................. 4 
GM and Chrysler undergo major restructuring ..................... 7 
OEM production facilities are concentrated by 
manufacturer and by state ................................................... 7 
Sales volumes have decreased significantly and market 
shares have shifted among top OEMs ................................. 8 
Federal scrappage program created demand for new cars . 9 
Major manufacturers have been hard hit by the general 
economic recession ............................................................. 9 
Real average vehicle costs are decreasing slightly ............. 9 
Light trucks make up 47.5 percent of new vehicle sales .... 11 
CAFE has increased for cars and light trucks .................... 11 
Most light vehicles gained weight ...................................... 13 
Vehicles are comprised of more advanced materials ........ 16 
More vehicles feature gasoline direct injection (GDi) ......... 17 
Volkswagen is the only volume seller of light diesels in the 
United States ..................................................................... 17 
Flex-fuel vehicles make their way into the population ........ 19 
Toyota sells the most hybrid electric vehicles .................... 19 
HEV incremental price has changed but has not 
decreased definitively ........................................................ 19 

MARKET TRENDS: HEAVY VEHICLES ............................... 22 

Heavy- and medium-truck sales have declined 
significantly ........................................................................ 22 
GM has significantly increased its class 3 truck market 
penetration ......................................................................... 22 
Class 4-7 truck sales have declined steadily since 2006 ... 23 
Class 8 truck sales dropped 47% in 2007 and continue to 
decline ............................................................................... 23 
Diesel engine sales have decreased significantly .............. 24 
Medium and heavy hybrid trucks are on the market .......... 24 
Energy intensity is affected by different players during 
manufacturing and operation ............................................. 25 
Heavy-truck emissions have been reduced drastically in 
recent years ....................................................................... 25 
Medium and heavy trucks are more likely to be diesel 
vehicles .............................................................................. 27 

2010 Vehicle Technologies Market Report 



ii 2010 Vehicle Technologies Market Report 

 

Truck stop electrification reduces idle fuel consumption .... 29 
Heavy trucks are increasingly comprised of advanced 
materials ............................................................................ 29 
Energy performance was relatively steady ......................... 30 
Measuring medium and heavy truck energy intensity 
requires a freight-based metric .......................................... 30 

POLICIES DRIVE THE MARKETS ........................................ 31 

Corporate average fuel economy rules require more fuel-
efficient vehicles ................................................................. 31 
The Alternative Motor Fuels Act eases CAFE 
requirements for flex-fuel fleets .......................................... 31 
Light vehicle emissions standards require clean diesels .... 31 
Ultralow sulfur diesel (ULSD) requirements sparked the 
re-emergence of light diesel vehicles ................................. 32 
High fuel economy diesel vehicles are subsidized ............. 32 
Diesels enjoy economies of scale in Europe ...................... 33 
Special tax credits incentivize the purchase of HEVs ........ 34 
Federal subsidies discount alternative fuels ....................... 34 
Consumers still face limited alternative fuel availability ...... 38 
SmartWay encourages efficient heavy truck purchases..... 39 
Federal subsidies encourage idle reduction technologies .. 40 
Inconsistent policies among states send truck 
manufacturers mixed signals ............................................. 40 
The nation’s largest commercial fleets include advanced 
technology vehicles ............................................................ 41 

COMING UP IN 2011 – 2015 ................................................. 43 

Light-vehicle CAFE standards will become more stringent 43 
New heavy-truck fuel consumption and emissions 
standards will be finalized .................................................. 44 
New heavy-truck technologies will be deployed in 
response to tighter fuel economy and emissions 
regulations ......................................................................... 44 
Electric drive offerings will diversify and expand 
significantly ........................................................................ 45 
Medium- and heavy-truck sales have suffered through the 
recession but will recover with the economy ...................... 45 
Heavy-truck use of advanced fuels will expand, but slowly 45 
Natural gas production in the United States will grow ........ 45 
Several possibilities exist to reduce heavy-truck engine 
idling................................................................................... 47 

CLASS I FREIGHT RAILROADS .......................................... 48 

Seven railroads are considered Class I Railroads ............. 48 
Locomotive manufacturers have a long history .................. 48 
Old locomotives are still in service ..................................... 49 
New locomotives on the tracks .......................................... 49 
Covered hoppers and tank cars carry the goods ............... 49 
Average cost of a new freight car is $95,000 ..................... 50 
Railroad fuel efficiency is improving ................................... 51 
Ultralow sulfur diesel makes a difference ........................... 51 
Tier 3 and Tier 4 Locomotive emission standards are set .. 51 
Rail accounts for less than 3% of transportation 
greenhouse gas emissions ................................................ 51 
Future technologies for locomotives .................................. 53 
Deregulation of the railroad industry has been successful . 53 
Traffic density has increased for most Class I Railroads.... 53 
Average railcar capacity is expanding ................................ 53 
Productivity of Class I Railroads is at an all-time high ........ 54

SUMMARY ............................................................................. 54
 
 

About the Re
 advaIn thnced oe pan ast  nufivme yearsport, vehic  lbecome more energy beerf oficf fieront, mants:e t poewchenolr-traogiin ses hysatvemse  have 
hybmorreid li gehletctrweiic gsystht, fueelmss r aree duburnedt emriaorls hae cleavenl bye,c aome 
petroleum-fueled propul ce the need for traditionnda nl ew 
streupplndsiers in .ma  rket drivers, nsioen. Thisw vehic rleepos, art nddoc compumentsone ntht e 
 This repodevEneergylops’s ( eDnOEergy’s)- Vrt ehisic sluepp Teorted by the U.S. Department of 
highway transporeffictatioienn tt aecnchnologies Prhd enolnogivireos thanmem in tnogratall m, which 
of petroleu th  willy r frieducendle usey  dAemvereloicpa n"les wiap thfr goge Unitedo Srea" teterchn frelotagiteses t. Thhate w long-term aim is to 

 

edom of mobilill iprtyo avnd idee nergy security, while lowering costs and reducing impacts on the environment.
Acronyms 

AMFA  Alternative Motor Fuels Act  
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CNG  Compressed Natural Gas  
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  The bankruptcy of two American manufacturers rocked the automotive world in 2009.  Chrysler filed for 

than five years ago.  And mobility is cleaner: Light-, medium-, and heavy-vehicle emissions have decreased 

emissions regulations and the technologies to achieve them. 
Figure ES-1. Transportation Energy Consumption 

Source:  EIA, Monthly Energy Review 
  Vehicle sales figures have decreased significantly in the past three years for both the light vehicles that most 

energy efficient than cars and light trucks were five years 
Figure ES-2. Vehicle Sales 

 

Executive Summary 
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ago. However, because consumers have preferred light truAveracksg ove Feur cela Ersco inon recmye (ntC yAFears, thboth cars and light trucks waEs) not i for eth combinmpre eonvtireed Cing Ure  mu.S. orpfleoet orate 
recently (Figu  ES-3).  From 2005 to 2009, the CAFE foch untilf r  cars rose 7.6%, and for light trucks rose 11.3%. Light trucks are, on average, less fuel efficient than cars.   

Figure ES-3. Corporate Average Fuel Economy 

 
Source:  NHTSA, Summary of Fuel Economy Performance 

20

22

24

26

28

30

32

34

2000 2003 2006 2009

F
u

el
 E

co
n

o
m

y 
(M

ile
s 

p
er

 G
al

lo
n

)

Cars 

Light Trucks

Combined  Cars & Light Trucks 

 The reduction in emissions for medium and heavy vehicles is an important trend.  Since 2002, the Envirodiesel nmental Protection Agencmore th vehanic 50%les r (efroducme 2.5 nitro tog 1.2 g/en oy (Exide (PA) haHP-hNr)O aX)s emi requissironeds b thyand particulate t 
matter (PM) emis  
mg/aHP-nufahr)ct (uFrersigu hre sia EveS-on4)s .  Mby 9e0%d  (from 0.1 g/HP-hr to 0.01  consistentlium-y m aendt th heseae rvy-etruqucirkem ents on time, and without significantly sacrificing vehicles’ performance characteristics. 

Figure ES-4. Diesel Emission Regulations 

 
Source:  EPA 
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 The next several years promise to bring increased fuel efficiency to all on-highway vehicles.  Light-vehicle fuel 

economy will increase by 40% by 2030 due to more stringenndt fuel economy sHighwaIndepe y Traencnes apnortad Section urtaityn Adards required by the Energy Safety Act of 200dmin7.  istraThtioe Nna ationand EPAl  have jointly proposed fuel economy standards and emission standards for medium and heavy vehicles.  In addition to the highway vehicles already mentioned, this year’s Market Report includes facts about freight rail.  Tmorhe seven Class at sidingse than a 94.00I railroads move freight ovnd ya0 rrdso. Aad-mile everage ras, noiltc ianr ccludapaincgity pr aar nealletwl torracks k of 
100 to  has grown to revfromenuns ande ton-mil productivityes per empl fooyr the railrou ads, m 2004 to 2008. he ee- r, hoT  freight railroads ah as re inceasured as 
efficiency; the revenue to  gareiniasng ed in 10f%ue l 
lbyoc 1omotives1.5% (se ine F deviguelreop ES-me5n-). m Tilhees  npew her gayllboridn h das increased nt, along with start/siestop el-electric technologies to reduce engine idle time, will help the rail industry to continue fuel efficiency improvement. 

Figure ES-5. Class I Railroads Revenue Ton-Miles 
per Gallon of Fuel Consumed  

 
Source: AAR  This report details the major trends in transportation energy mentioned here, as well as the underlying trends that caused them.  The reporcoecono o  including s t opnsumpmict sioecn t r, ector-enswid withe en ae srgyumma ry of the 
hediscussiavy veonhi cleons. tlirghtends.  Th ev fe  Thihe clesourth seco, annd d seotn h odi cttscussehiicti rn se e d isnecludctioens di a scusses 
mathakt ses prhape thojeceti tons aranspbooutrta whtion sat wilectlor, and ths e tfifthhe p soeliccitioesn  
 

sector in the next five years.  A sect ihaonpp onen t he in thefrei ghighwaht rail y industry completes the report. 
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Transportation accounts for 28.5% of 
totalof energy UIn 2009, wh.S. enerich, th is 28.5%e trganspoy of consumptirtation sector useon  

(Figure 1). Nearly all of the e netotargyl U c.S. onsenuemrgey ud 27 quads d in thse is petroleu is sector 
plfuug-els i(n hyb3%) am (94%), wirndids na antd urelaecl gath small atrsic ( 3%vehic).  mWithountsles, tra th of  furensepotnueware ble 
begin to use electric utility re rtatio un se wilof l 
ase sctmoral drl amawous nt ofon th pe ewtrioldeeustm ransogeurc ofe ssou.  Therce els aecntric. The energy sourcd e us-uestil oitnyly  s have not changed much during the past five years, although renewable fuel use has grown slightly in each sector. 

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

Source: EIA, Monthly Energy Review 
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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 
ditra vsconnected frelFrom 19 (VMT)60 to close 1998ly foll, thoowmee d thg the rowe th igrowtheconomn vehicleD GDP) (F  in  re  mileyomestic Product ( igu  3) the U.S. s o Gfros s the growth in VMT has slowed and h.  aSincs not ke 19ept u98, hpo withweve r, the growth in GDP. Like the transportation sector’s energy use, VMT declined from 2007 to 2009. 

Figure 3.  Relationship of VMT and GDP 

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

Energy prices affect the 
tr traanspornsTpoher ptarictioetatins of gon sectorasoline and dies el fuel affect the 
tchaen impa choicects  thcone  snecumtorbe in many ways. For example, price 
The price of gasolinsumere roses r make of milwesh driven eun dramatically from 2005p r cinhasi a yneag r, avehnidcle as.ff e ct 
theavenrage fell to n of $2.27ear 2005-le  to 2008,  per gallon ivels na 2005gain in to 2009; $3.25 fro inm a 2008,n annu andal  back to $2.35 in 2009 (Figure 4). Diesel fuel prices rose even higher than gasoline in 2008 ($3.80 per gallon), but 

Transportation Energy Trends 



2 2010 Vehicle Technologies Market Report 

 

fell to $2.47 per gallon in 2009. The effects of these sharp changes in fuel prices are seen throughout this report in the areas of energy use, VMT, and vehicle sales.  
Figure 4. Annual Average Price of Gasoline and 

Diesel Fuel 

Source: EIA, Petroleum Navigator 
  Historically, the price of diesel fuel has been lower than the price of gasoline.  In 2005, however, that trend changed and dptwo. er g aInllo 2009,n.  thieseel dif fufeerel bnceeca mbeet wtheee mn thoreem ex was 11pensiv e ocents f the 

Transportation energy consumption 
i bust ty clGrowthpiceaalnly er in mea VMnsT no hi t only equates to higher energy use, 
vtraehniscpole emisrtatiosino snec tector.hn Hoghewr eevmer,iss dueions to co impmingrov freomm enthtes  in 
emisemittesiodn has d ology, the total amount of pollutants 
each of th toe ctalescline for d (Figure 5).  From 1990 to 2008, the 
carbon monoxiriteriade ( atheir p traCO) eolnlustaportamissionsnts tration sckeecd tobyr declined for  dropped by th 57%e EPA.   – 
 

Figure 5.  Transportation Pollutant Emissions 

Source: EPA, National Emission Inventory 
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  Carbon dioxide (CO ) emissions in the transportation sin 199ector h0 toav 1,709e grown  in fro2008m2 1,489 million metricMuch of the increase was – du a e20% inc to inc rease (Figur tonse ( 6).MM  T) 
CO2 emissions from highway vehiclersea.  sHoeswev in ther, the amoue COn2t  of emissions per highway vehicle mile improved by 12% (Table 1). 

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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Table 1.  Metric Tons of CO2 per Highway Vehicle 
Mile 

1990 2008 18-yr ∆ 

Carbon 
Dioxide 0.74 0.65 -12% 
Sources:  EIA, Emissions of Greenhouse Gases in the United States, 
2008, and FHWA Highway Statistics 2008 
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Light vehicles comprise the majority 
of transportation energy 
consumptius ed Light vehcontinuby the the tat trricanleson s consnpo e d, artacctioumne th sece majority of the energy 
Outlook (Figure 7).  Theo prordinportig totor th aned a EIAre A prnnuedical Etende to rgy 
ysheaown rs, bin Fut thigeu rge 6rowth has of l beeighn ftairlyo cno nsof taenntergy for ev  tru  thconse paumst ptfivioen  
2005, thident whe Uennit leod oStateking as prt thode suericed oecsk h pietstrolorye. u Bme ugisnening is  in to mconveeent thtione aenl serougyrc esne of edspe otrf colaeum (srs and lnly enougholighid tb tlruacc kkpse.  trWitholeu m  line), the petroleum used by cars and light trucks is expected to outgrow U.S. production. 

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  fuaneld m consediuClass 8 trucks compumedm-tru byck m flediueet, mbu at rthiseye only 42% ond he aacvcyo truuntc for 78%f the h ofeavy-  theClass 8 trucks carry the l ks (Figure 8).   gtrurecatkesst, on a enevrgeray egex, tpeendnd titaurrge epster loa mds icel i iro tra le, wh h requ e the 
nearly 100,000 miles annually. v  the l. ong Addesitti disonally,tanc classe:  8 
 

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

Source:  ORNL, Transportation Energy Data Book 
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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

 �����!�����������
�!��� 
��#:5��������� ��:;� )�++����!��� ����� ���
8�8��� ��
;�

)�++����1������)�� ��8:8�5��������� �:8;� ,�-������!�����������
 ����� 
�558����� �#�;�

,�-������!�����������
 ��##:�
��������� �5�;� $%��"��&'!(�)��	� ����� 
��
��������� �
;�

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
4�
	���)��	� 
:��8#�9������� �#
;� 4�
	���)��	� ����� 8�#:
�:��� �8�;�

 �����!�����������
�!��� 
��#:5��������� ��:;� �<'�(���+���-��!��� ����� 8��
:����� ��:;�

4����)��	� ��9�9����������� �:8;�  �����!�����������
��!���� ����� ������9��� �8�;�

�<'�(���+���-��!��� 9�9������������� �85;� (�����/��3��)�� ����� ��9#������ �
�;�

(�����/��3��)�� 8���8�:��������� �
5;� =����
���(���+���
������3�>+�$ ����� 
�����9��� ���;�

=���'������!��� 
�559�#��������� �98;� $�������(���+���-��/%���+��0�"� ����� 
�8
��5��� ���;�

$�������0�"��(���+���-��/%���+� 
�959����������� ���;� =���'������!��� ����� 
�
���9��� ��5;�

)�
�����?������)��	� 
�9
������������ ���;� )�
�����?������)��	� ����� 
�����#��� �
#;�

=����
���(���+���
������3�>+�$ 
��:������������ ��#;� ,�+�3 ����� 
��������� ��9;�

��+3���)�� 
�
�:�:��������� �#�;� 1�����)��	� ����� 5:��8������� �#�;�

=����>+�$�@ )�� 5#9��������������� ��8;� =����>+�$ ����� #�:��������� ���;�

 ����������1
�������)��	� :5
�:������������� ���;� /������
���>���	 ����� :59��������� �
5;�

?�
������+�"��6��������(> 8:���������������� �
�;�  ����������1
�������)��	� ����� 9
9��������� �
�;�

 ������� ���

��$�
"����/�	�(� �#���������������� �:;� )!1�(���+���-��/�(� ����� �5��:������� �
5;�

0>�)��+�0�"� ����� 
8��5������� �
;�

Source:��"Top�100�Global�Suppliers�2009"�and�"Top�100�Global�Suppliers�2005",�both�by�Automotive�News.��Note:�data
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Sanyo brand name has continued.  Cobasys, which producSB Li Meodtiv batteries for General Motors, was sold in 2009 to 
comingBosch a innd  Sae, LLC –MY m2011, Nsung a.  ba Fissan otr tethrye join all-elt vecentutric Lreea fof rwhmeicd hby is  battery made by NEC.  plans to use a lithium-ion 
 batteFrirow c cal t esm a a ndte elchne itric-stbe een 2005 and 2009danrivdpoint, the characterist.  Pe seryfostremmances hav hae ims impprorovveics d of 
baantted mory itorsnter anachli resevei sstliaghnct eeff loweiciencrs, and power electerod as y gains.  Batteries anicres 
eneithergyer d foecrrea thes sinagm in se weiizeg ohrt p. Rroeldiaubciling more power or  
isystssuee msos  fhave ar, beshowcause both batteries aitynd han the durability requi erles ctnorit c bedreinv ae n 
an automotive environment. ed to perform in 

sOnly two of the top 100 glthCoe ntrpaoslt fiv and Pae yeanras s(onicTabl)e h 5)av.  Johe manoubfaacl supplietured bars (tteriJohnsoes ovn er manufactures lead-acid batteriesns, whonic Cho anrtrole nos t relevant for HEV-specific applications; Panasonic has manufactured NiMH batteries for application in many hybrid electric 

vehicles (HEVs).  Hitachi Automotive Systems has produhas recenced tely blecetricgun po pwroedrturacing inse foler sctreivc epraowel yertarrais, ans.n d Valeo 
 withT ohthe leear cdingompa sunipples ibeeirsng  maryec coghaniznge ed ain sthe near fuperformers of R&D in battery and hybrid el thecetric lea sdiyngtu re 
Rin th&De; a Und Dniteeld phStai,t Resemy.  A123, Ge annd Eeral Mneotordelr perform batstetemry s s (GM), Ford, anDOGenE ehas ral Esuplectrpoicr (teGdE A) 1p23, erforEnm herdyelbrid electric system R&d D.  GmaE.  Wintaorlin thdwide toep, Joh rannks.o  Othn Coentrolr recos c, Delan bpe hiexp, GMec, Fted tord, ao nd 
DR&ensD o,ab Toyroad include Sanyo, NEC, agota nd Lnized, and Aisin are recognizeGd a C leah ders n ba lem  i tts eadeicarsl.  Hita in R&cehryi,  for hybrid electric systems. D 
  

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 0 0 19,795 43,356 0 146,560 

Battery  2006 2007 2008 2009 
Supplier 0 0 46 42 Panasonic 0 5,175 11,454 16,134 CobPanaassys, onic 23,323 25,108 19,502 33,502 Sanyo 37,571 35,980 31,493 35,691 Sanyo 0 8,388 8,819 9,357 Panasonic 191,742 277,623 241,072 195,545 Panasonic 

 

209,711 252,636 352,274 312,386 290,271   
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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

�

�

�

�

�

�

�����

�����

����� �
�
���

����� 	
�
�
���

Chrysler�Aspen � � � �� �� 	
�
�
���

Dodge�Durango � � � � � 	


Ford�Escape ������ ������ ������ ������ ������ �
��


Ford�Fusion � � � � ������ �


GMC�Yukon � � � ����� ����� 	
�
�
���

Honda�Accord ������ ����� ����� ��� � �
��


Honda�Civic ������ ������ ������ ������ ������ �
��


Honda�Insight
Lexus�GS�450h

���

�

���

�����

�

�����

�

���

������ �
��


��� 	
�
�
���

Lexus�HS�250h � � � � ����� 	


Lexus�LS600hL � � ��� ��� ��� 	
�
�
���

Lexus�RX400h ������ ������ ������ ������ ������ 	
�
�
���

Mercury�Mariner ��� ����� ����� ����� ����� �
��


Mercury�Milan � � � � ����� �


Nissan�Altima � � ����� ����� ����� 	
�
�
���

Saturn�Aura � � ��� ��� ��� �
�
���

Saturn�Vue � � ����� ����� ����� �
�
���

Sierra/Silverado � � � � ����� 	


Toyota�Camry � ������ ������ ������ ������ 	
�
�
���

Toyota�Highlander ������ ������ ������ ������ ������ 	
�
�
���

Toyota�Prius ������� ������� ������� ������� ������� 	
�
�
���

Total
Source: Estimated from HE

�������
V sales 

������� ������� ������� ������� �

�
�
���
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�
�
���

��
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Table 5.  Battery and Electric Powertrain Suppliers 
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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�
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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
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business history for Chrysler means that isolating Chrysler 

data is difficult.  In this report, sales data are only for 

decline in sales volumes.  Those plants that have opened include Toyota’s Tundra plant in San Antonio, Texas, 2006; 

GM and Chrysler undergo major 

GM agovethe rest drnmirructuringectnd Chrysler  both filed for bankruptcy in 2009.  At 
two compaeionn ofnt iiens. t therve GM cen Obaed ma Administration, the Federal 
Hummer, Sa ancto faellecd orilita spun-te a restrucoff thetu Ponring otiacf th, e 
(Fbaankbbricrupatc Itay utundrne, ar thnd Sae maab brands.  Chrysler emerged from liana Automobnaigli Toriemenno) t conSpA.trol  of Fiat 
 DaimlOnlerCy thwryo ysleera ars grbeeeford to ae the dea bana erben MaM l withnkruptcy, i  C 2007, a  C rus y apital 
lendabeinggem a 10-enty toea ru pandrot Danersimlhier'p.  sTh muerger with Chled CHR is for DaimlerChryslers through, data in 2007 the tarysblleer,  
Chrysler alone in 2008/2009. The recent complica atendd  for 

Comitthryseler ad enntird othely sincer bues nino cesoslab ntinu data, such as stock avai le.  ous time-seriesp is rice, are 
OEM production facilities are 
concentrated by manufacturer and by 
state produconcentra Altled th ireen M doichmesigan,tic w mahernue thfacturers are phction facilities th ey have more ysically 
(TfewOeYr), f Hacoilnitieda s (HeaOcN),h, whic andan a Ninyssanwhe (rNISe el)s eh (aveTa blfivee 6) or. Toy ota 
Sta h ayeatress, ma.  Thnoy mugho are f haewv ple aclnosets hrea vspre oepaend aedcr ioss thn the pae Usnt itfied vd  in 2008-2009 due to the e 

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

Totals 
for 

Selected 
State GMC CHR FMC TOY HON NIS OEMs 

AL 1 1 
CA 1 1 1* 
DE 1 1 
IL 1 1 2 
IN 1 2 1 4 
KS 1 1 
KY 1 1 1 3 
LA 1 1 
MI 6 3 3 12 
MN 1 1 
MO 1 1 2 4 
MS 1 1 
OH 2 2 2 6 
TN 1 1 2 
TX 1 1 2 

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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General Motors, Lansing, Michigan, 2006; and Honda, Gredomesenstbicu marg, Indnufiana, 2008. Between 2008 and 2General Motors aaccctuoreunrsti cng lofsor hed aa ltf ofota thl of tat teenn. pl
 
ants009, th, withe  

Sales volumes have decreased 
significantly and market shares have 
shi of carDfted among top OEMs uean to d ecligonoht tmicrucks  diifficn 2u0lt0ies9 we in thse U nited States, sales 2008 saof light tlrues. Ducks decringli an edfiv bye-ye maor repe thriod (20re even lower than the 
cars declined nearly 30%.  Accordingan 46%05 to, wh 2009),ile sales sa of les 
eAauch yetoInfoBar frankom 2 da005 tta, light-truck sales h to Ward’so 2007, but the 2.1ad dec milllive ionne d s drlhicle sales from 2007 to 2008 was sudden and folop iightnly  
bdeycl ainnoethed bry 0. 1.48 mil milllionion dr f op from 2008 to 2009.  Car salowlees d rom 2007 to 2008 and 1.35 million from 2008 to 2009 (Table 7). 

 In 2005, domestic manufacturers—General Motors (GMC), comprisFored 4d 3(FMC), % of caanr sd l s.  By 2009, aDaimlerChrysler (DCC/CHR) sa e les and 70% of light-truck — 
schhaarnplge iy to 32% th ande do lighmte tse rutic share of can car sal s is even mcokre s draalesma to arb saoulte 59%s dropptic when .  Thed e consideof what thered yb y comdid in 2005pany: i an 2nd009, Ge Chryslenre solrald l Motoess thar s soln had half lf the number of cathelighyt tru sold ckin  sa2005.les wrs they sol ere also ddo in wn2005.  by mo Both core than hmpaalfn oief swh at 
a 58% shaThree  ofdomBy 2009,  alle lsitght-veically ownhicleed sa aleus in 2toma005 (Fkers reigupreres e10)nted . 
forsalees dropthepe domd to leesstic as than utomaker’s share of light-vehign-owned manufacturhealfrs a (45%). ll gaineCdon maverrkseet shaly, threicl e 
during the same peri e of all light-vehicle salod. es iToyn 2009.ota l ed the imports with 17% 

 
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 1.74 1.62 1.49 1.26 0.87 -49.8% 
FMC 1.01 1.07 0.82 0.72 0.63 -37.5% 
CHR 0.58 0.55 0.57 0.41 0.23 -60.6% 
TOY 1.29 1.46 1.51 1.36 1.05 -18.2% 
HON 0.84 0.84 0.88 0.88 0.70 -16.6% 
NIS 0.57 0.55 0.64 0.59 0.51 -9.8% 

OTHER 1.69 1.73 1.71 1.59 1.45 -14.0% 
ALL 7.72 7.82 7.62 6.81 5.46 -29.3% 

 2005 2009 22.5% 16.0% 13.1% 11.6% 7.5% 4.2% 16.7% 19.3% 10.9% 12.8% 7.4% 9.4% 21.9% 26.6% 100.0% 100.0% 
Light Truck Sales Volumes (Millions of Vehicles) LT Market Share 

Calendar Year 2005 2006 2007 2008 2009 5-yr ∆
GMC 2.71 2.45 2.34 1.70 1.20 -55.8% 
FMC 2.02 1.71 1.62 1.23 1.02 -49.3% 
CHR 1.73 1.59 1.51 1.04 0.70 -59.6% 
TOY 0.97 1.08 1.11 0.86 0.72 -26.2% 
HON 0.62 0.67 0.67 0.55 0.45 -27.3% 
NIS 0.50 0.47 0.43 0.36 0.26 -48.8% 

OTHER 0.68 0.71 0.79 0.64 0.60 -11.4% 
ALL 9.23 8.68 8.47 6.38 4.95 -46.4% 

 2005 2009 29.4% 24.2% 21.9% 20.7% 18.7% 14.1% 10.5% 14.5% 6.7% 9.1% 5.4% 5.2% 7.4% 12.2% 100.0% 100.0% 
Source:  Ward’s AutoInfoBank 
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mid-2009. Though Figure 11 shows stock prices declining 

Figure 10. New Vehicle Shares by Manufacturer 

Source:  Ward’s AutoInfoBank 

Federal scrappage program created 

thdemand fore Cash Th fore C Cluankr A neersllowa Progwnc care Rebas te System, also known as moncombieyn fedor c fuoensl ecumers who ratrm, padedrov oldid veehd Ficeldees rawithl re abante  EPA lTheess  forpro bgraram nd wanes aw vonomy rae ting of 18cehtiveic frl so m Jwithul i  miles per gallon or 
and ab ymp 1 torov August 24,ed fuel ec 2009onomy . 
(ecmopg)nomouy t 677,for tra000 vded veehhicliceless were traded. The average fuel 
was 24.9 , whmpgile th  was 15.8 m –e a a 58% veragimpe forrove them neewlnt. Thy piulesrc phaer sedgae  vllehon  majority o icles 
puvehicles f 
whrceehla dse td rawededre w meosre crd tl tru ks (85%)rive Fo  Exployre par swsenger c, buarst  th(59%e veh). Thiclees fou r-
(whTailbe leth 8)e .  InToy aodditita Caonm to cry wraesa thas eth tope to vp tehricating a demanldee- puinr vchehasiced le,   
avevhieracleges fu, thele ec program also m d for new light 
the program aroe,no onm ayv oeraf thge an i  bye,fladeet.e   Cam aborspv epuact 19%  thrceh aa rsaiveeradsi ungn dthe er ec
Ma

ono
jor 

my of all new cars. ge fuel 
manufacturers have been hard 

hit by the general economic 

visibrecessle in lWaion htiele  2008the g, itene coulral ed cboenomic recession wabout 12 months earlier.  The s setocekn p inr itheces  oauf to ithendustas clearly 
large auto man  five orfy  the Ccohmrypsanler hy chanistoricufeaactl urers peakeg s frsotocmk D pairmicesler adr ein n latot se h2o0wn07  du(Fige toure  11).  
Fstioact-k Cphrriycselse r duare frroingm this five yea-Chrr peyslerriod.  tGoe Cnehrrayslerl Mo ttoo  the company before bankruptcy inr s 

in 200that of 28, th005, e pwricithes inc the erexacesep ition on 2009f G toen ear level similar to 
Real average vehicle costs a

al Mot
re

ors.
 

 
decreasing Averavepahiclst fivee costs  yegae vrs toehic $23,18 slightly le costs6 i hna v2009 (Tae slowlyb decw  9).lr e ine e near $23, l   Thed ove learst ti them e ($25,000 siFigure 12nce).  R 1986.eal av In aeragde ve000 wahicle cos istn h thase b mid-1980een ne ’s 
regulatory policy—the CAditFEion,  Standarecerndst sta didb nilot city inha ar 
OEM plsignificaanntlning,y un whictil 20h ha08—has facs caused few perturbatingons te o tecpricehnols froogm aical  peimprovak of just aementsbove ilaitand ated c $25,000 graost-duaelff decectiverea  in 1998. se in 
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Table 8. Top 10 Vehicles in the Car Allowance 
Rebate System  

Top 10 Trade-in Vehicles Ford Explorer 4WD Ford F150 Pickup 2WD Jeep Grand Cherokee 4WD Ford Explorer 2WD Dodge Caravan/Grand Caravan 2WD Jeep Cherokee 4WD Chevrolet Blazer 4WD Ford F150 Pickup 4WD Chevrolet C1500 Pickup 2WD Ford Windstar FWD Van 
Top 10 New Vehicles Purchased Toyota Corolla Honda Civic Toyota Camry Ford Focus FWD Hyundai Elantra Nissan Versa Toyota Prius Honda Accord Honda Fit Ford Escape FWD 

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 25,284 
2006 25,151 
2007 24,721 
2008 23,334 
2009 23,186 
5-yr Δ -8.3% 

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 
newpa st fiveTh vee l yeighhiatr-s rtclruee scakc shehada lreae p of se ankew vehicle sales during the 
incFigureares 13)ed s.  Uteantildil yt, fhart poiom anrot, uligh in 20-tru04-2005 (Tan t ck sales’ shabrlee  h10 aad nd 
adebovcline 50%ed rel ian tivmore toe ca recr saenlt yese in ard 20s.  L%igh int- thtruec 19k s80sales to  just 
iwith ncrepasioonr fug oil prices, which disco2006 auragesd a b ruyesiulngt  of (1) vehicles 
borcrosrsoowvinger—ael v ecehoicnomyl , and (2) the introduction of the 
(SUV).  Dep feneadingture os fe drom aeriv esportd from a util cn th ity var pleir characteris ehicatforle m but 
intcroserseosvteersd i an SUre cV-lasliskified ae vehics cleasrs a.  Thre buusy,t cicosn, ssuommeers ing a  still apucturcahlalys cling aspsaified atternss is a  cnaor.  Itt simpl appeay a srslo thwiang ot th veeh shicift ile f what n ssaleeems edshar toe b, be autn a m ever-arkeincdr reveeasingrsal  incin reapusrec ohasif lignght- btruehavick or. The decrease in light-truck sales’ shares between 2005 and 2009 signifies that consumers shifted toward cars. 

Table 10. Light Truck Share of Total Light Vehicle 
Sales 

Calendar 
Year 2005 2006 2007 2008 2009 5-yr ∆ 

GMC 16.0% 14.8% 14.5% 12.9% 11.5% -28.0% 
FMC 11.9% 10.4% 10.1% 9.3% 9.8% -17.4% 
CHR 10.2% 9.6% 9.4% 7.9% 6.7% -34.2% 
TOY 5.7% 6.5% 6.9% 6.5% 6.9% 20.2% 
HON 3.7% 4.1% 4.2% 4.2% 4.3% 18.4% 
NIS 2.9% 2.8% 2.7% 2.7% 2.5% -16.6% 
OTHER 4.0% 4.3% 4.9% 4.9% 5.8% 44.4% 
ALL 54.5% 52.6% 52.6% 48.4% 47.5% -12.7% 

Source:  Ward’s AutoInfoBank  General Motors, Ford, and Chrysler depend heavily on light truck sales, which are more than half of their total liof Toyght veotahicle  andsale Hos nda(Tab light vle 11).  Light trucks are about 40% 
maNissannufa’s ctlight urerstruck share is e33%. hicle  saThough les in 2009,most  while 
intto 2009,erveni thng yeree is ’ lighno clt teruarc tkre sand oles sf dhaere dclineec inlin thed from 2005 ar e ththee firi vshae-yreae ofr p leight triso –d .th  The seh oanresrucks whly m araenu bothfac tuupr aer ntdo do incwrnea ovsee r 
daDataiml ise Cr ahrynd thsler.e  Ho2009 wevdaetar,  dbecenau compase the 20ring05 da 2005 tato 2 incl00ud9 e 
 

comparison as the other manufao noct, ittur eis rs. not a s accurate a 

Figure 13. Share of New Vehicle Sales by Vehicle 
Type 

 

Source:  Ward’s AutoInfoBank 
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Table 11. Light Trucks Sales Share by Manufacturer 

Calendar 
Year 2005 2006 2007 2008 2009 5-yr ∆ 

GMC 60.9% 60.2% 61.1% 57.4% 57.8% -5.1% 
FMC 66.7% 61.5% 66.4% 63.1% 61.9% -7.2% 
CHR 74.9% 74.3% 72.6% 71.7% 75.3% 0.6% 
TOY 42.9% 42.5% 42.4% 38.7% 40.4% -5.8% 
HON 42.5% 44.4% 43.2% 38.5% 39.2% -7.8% 
NIS 46.7% 46.1% 40.2% 37.9% 33.2% -28.9% 
OTHER 28.7% 29.1% 31.6% 28.7% 29.3% 2.2% 
ALL 54.5% 52.6% 52.6% 48.4% 47.5% -12.7% 

Source:  Ward’s AutoInfoBank 

CAFE has increased for cars and 
l ecight tronoCAFm E—theucks  sales-weighted harmonic mean fuel car(GVsW oR) r lighty of a tr maucks nuwfaith ctua regr'rsof 8,500 pounds oss  fleevet ofhicle cu rwreent might rodatinel yg ear 
dubeenrin hg thelde c paonsstta fivnte a yt 27ears.5 m.  orT lheess—has  r pequireiniles er gamcreenta fseor cd slightly ars hthis period, while the requirement for llight lon (tmrucks pg) duhas riang s 
increY 2009ased fr (aomn 21.0 incre mpimprin M ovement for aseg i ofn 1 m0%).  Thodel yeea ar (MY) 20ctual fue05 tol econo 23.my 1 
incmpg (reaasne  fincor lreaighse c of ars during the past five years was 2.3 t tru7.6%cks wa), sw 2.5 mphile theg ( acatn iuanl cfureael ecse oof nomy 11.3%) (Figure 14).  
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Figure 14. CAFE and CAFE Standards by Vehicle 
Type

Source:  NHTSA, Summary of Fuel Economy Performance 
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 CAFE compliance is measured by vehicle fleet: “domestic passenger cars,” “import passenger cars,” and “lpaighsset trunger ccksa.” rs Th.  Mearne isufa ac tustat torymust separa e r utely meet th  27e.5 mpgrs’ do tmeswo- CAFtfliceet rule for 
passenger cars, a vehicle (irrespective of E a ewh stand indampord.  Frt flo makes it)or  ets 
considered pa is the cost of the rCanada, or Mexicct oontf thenet o “domrigineastes intic fle etth” ife Un 75%ited o Srta more of o.  If not, it tes, trucfleetk rus wele irne th admie pansistt, burativet thely subjis consecide Nationatel Highdre tod a an imporwa simily TraarT ffic tt.  Lwo-ight 
Safety Administration (NH  rulthere fe aor lre ighnot t flruckeet ds bistiencgintinoinnSA) elg withiminated the two-fleet s, and t MYruc k1996.s are s  Thimeprleyf ore, counted and CAFE calculated as one distinct fleet of a given manufacturer.  According to the 2009 CAFE data among the top 6 OEMs, Honda sold the most fuel-efficient fleet of domestic paflesest eongf imper corarts ,p whasseile Tngeroy coars ta sold the most ffleet of light trucks (Table 12).an  Cd hrthysel emr maost nufuueell-e- efffificiencient t 
ltheae lst fueaselt ef-efiffcicieiennt t imdopmorest patic car fleet, Ford manufacfatucrtued tredh e 
Motors fleet.  Hondamanufa and Ncturised sathen a clesasset fuelnger- ceaffrics,ie ant lnd Gighten truceral k imprthe paovest fivmee ynts ieanr ds.  Nomisestich piaevsseednge significsan achieved ar car afntue l economy in 
imppassoerngt per cassenar fugee ncars CAFE figur rl eco  large gain in import  cars anomyd C. hr Foyrd’ssler’ as nd Gdomenesetic pral Masseotorsnger’  
maCAFnufaE figures are 009. 
that c es a a fuctually declined from 2005 to 2  

 sell atur gred, eatebut ar nulmsnoc otiof thn not e saleonls ymi ofx th: Me vehicles 
will have higher CAFE nuber of mo l anieufmbers. re fue -effic nt vactuehriecrlses  

Table 12.  CAFE by Manufacturer 
Corporate  Average Fuel Economy (miles per gallon) 

Domestic Passenger Cars 
2005 2006 2007 2008 2009 5-yr ∆ 

CHR 28.8 26.0 28.5 29.3 28.5 -1.04%
FMC 28.6 28.2 29.0 30.1 31.1 8.74%
GMC 29.3 29.9 30.0 29.6 31.0 5.80%
HON 33.2 33.8 33.5 36.0 36.5 9.94%
NIS 30.7 31.1 33.4 33.9 33.6 9.45%
TOY 34.4 34.6 31.3 34.0 35.8 4.07%

Import Passenger Cars 
2005 2006 2007 2008 2009 5-yr ∆ 

CHR 25.9 24.7 24.7 26.5 * * 
FMC 27.7 28.4 29.8 31.1 26.8 -3.25%
GMC 30.5 29.0 32.3 31.5 30.2 -0.98%
HON 33.1 34.5 39.3 33.5 34.0 2.72%
NIS 24.8 24.3 29.6 29.2 32.2 29.84%
TOY 36.6 35.0 38.3 38.3 39.2 7.10%

Light Trucks 
2005 2006 2007 2008 2009 5-yr ∆ 

CHR 21.4 21.7 22.9 23.6 24.1 12.62%
FMC 21.6 21.1 22.3 23.6 24.4 11.11%
GMC 21.8 22.8 22.4 23.2 23.5 8.72%
HON 24.9 24.7 25.1 25.5 26.0 7.23%
NIS 21.7 21.9 22.9 23.1 24.9 16.13%
TOY 23.1 23.7 23.7 23.9 26.1 15.58%* Note that Chrysler sold no import passenger cars in 2009. 
Source:  NHTSA, Summary of Fuel Economy Performance Because greenhouse gas emissions are tied to the amount of fuel burned, the fuel economy of vehicles affects the acalcumlatouesnt v of CehicleO2s’  relcareabsoend fo intootp thrinel e t atmosphere.ight-truck fuel conomy and assuming  usi15,000ng aver milag EePA car  and 
for cyear. a Frsigu and lre 15igh st truhowsck ths haat ts not che average carbo es per 
past 20 years.  Despite this apparehntan stagedgna a lot dun footrinprig thnet  afingured oths aner dp ediscussionrformance  wmeill trshowics h.  aCvone imsumprovtioed,n,  aesn lginater es ers have optedpofor wbiegr goevr,e mr fuoreel  pecoowneromful vehicles, and their choosing  
shhisowstoric thale a potveenratiagel  forcarbo fuye has effectively nullified any 
time. The recent change ton fl eofficiency gains.  Table 13  a o6tpri-speent df, 3.5or a l Fiordter eng Tauinrues over 
eremit,duc deed sptheite a thmeoun incret ofa COse in2 t ha era  size

 

t th (pe aassenv ggere  Tavolumuruse w). ill 
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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 9.3 Automatic, 4-spd, 6 cyl, 3.0 L 100.00 
1996 9.3 Automatic, 4-spd, 6 cyl, 3.0 L 102.00 
2006 9.3 Automatic, 4-spd, 6 cyl, 3.0 L 105.00 
2010 8.5 Automatic, 6-spd, 6 cyl, 3.5 L 108.00 

Source:  DOE/EPA, Fueleconomy.Gov  When looking at the average carbon footprint per vehicle on a manufacturer level, as shown in Figure 16, ffootpour of the six mNissarn, thint ien t 200wo fo9 thananufact theureyr did is had
s r  th n  198a smaller average 

footprint wa  gr  which e average p0.  er-Honvehdaic land e carbon vans to thof most OEMeir v’s carbehicleeater ino nlin foote 200-up 9, hasincev 1e a980. dded large trucks and print peak in 200 The4-2005 an coincidenced th e peak in the percentage of light truck sales can be seen by comparing this table with Figure 13. 
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 

Mof 70  oDst pouurilinngght vehids (2%) an the past fivd lighte clyees gaiar trs, ucks newn cared s gaiwneedi ght an average poaveraundgse ( w1.e3igh%)t ( ofTa thbleei 1r v4e).h  iGcenlesera byl m Mgaionteodrs an  incarveearsaegde  othfe  44 
time peri ore than 5% in that 
weilighteghrt inod. New cars made bed 2009 avera thage, n iit mn 2ay005. not (Bey Ncauseissan  thiswere is a sale actually 
vehicles are lighter, but the av meraean that the individus-al lincighrter.)ease dF thor le aighvtera trugce kweis, Ggehnte oraf lth Mgeo otof vrseh andicle Fsord sol d is 
than 5%. Ford had a substantial deceirr veaeshe iicn lesth e byw meighoret  of light trucks during this period (6.5%).  

Table 14. Average New Vehicle Weight by 
Manufacturer 

Model 
Year 2005 2006 2007 2008 2009 5-yr ∆

Cars 

GMC 3,462 3,562 3,566 3,640 3,649 5.4% 
FOR 3,648 3,682 3,584 3,686 3,654 0.2% 
CHR 3,756 3,949 3,822 3,786 3,873 3.1% 
TOY 3,223 3,236 3,362 3,322 3,331 3.4% 
HON 3,308 3,335 3,289 3,333 3,356 1.5% 
NIS 3,521 3,525 3,483 3,463 3,410 -3.2%
ALL 3,463 3,534 3,507 3,527 3,533 2.0% 

Light Trucks 

GMC 4,926 4,795 5,222 5,090 5,102 5.1% 
FOR 4,869 5,003 4,899 4,653 4,643 -6.5% 
CHR 4,561 4,645 4,592 4,618 4,720 4.6% 
TOY 4,413 4,459 4,531 4,630 4,551 4.0% 
HON 4,179 4,227 4,242 4,192 4,251 2.1% 
NIS 4,752 4,746 4,667 4,744 4,692 -1.7%
ALL 4,668 4,665 4,752 4,710 4,712 1.3% 
Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2009
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Consumers are purchasing more 
po wFrom 19erful80 to engi 2009nes, th  

made in auto ere have been signhave been applmotivied toe twaechrdn iolmprovogy, buedt th peorfseorma advificant ancemgains 
safety rather than fuel economy. Horsepower hncase a mned nts 
than ore hdropour  todoubled, top speed has climbed frped f 139rom  mil14.3 ses per heconouds tr, ao 9.5 snd “0-eto-con6om 0” ti1m07 esm hialevs e per 
thAve seraagme ve peehicle weight has inc ds (Figure 17).  
well as reinfrorciod,ed s prtimarucriltuyr desu aerea to incsedr eaneaserld vy 3e0h%icl de surizineg a s aperirbaiod,gs  futhelat  eicmponomyrove c hraass rhewmoarthnd ainesddsed. D euqurinipg thmeisnt s saumce h as 
ewithcono omy nly bae 2.9tw%ee in 1nc981 anrease in i hd  a ned relatively unc anged, 2009.verage  light-vehicle fuel 
 fuel Feconoigure my, and18 shows indices of the horsepower, weight, to 2009.indexed t  Keo theping in  0-60 tmin ime by manufacturer from 2e fleet averad thge iat en 200ach manufactu5, the figure srehro is 005 
only how each manufacturer compa ws not athlsiso tu threbu chleant tngesim the iant th the e lmigahnut vfacturreerss to a thre em aavkeingrage, du buringt  to Ford’s light vehicles over the ehpaicstl five mae yrekaert. s aThre e changes noteworthy — fuel economy and horsepower are up, while weight and 0-60 time are down.  However, the fuel 

economy average for Ford’s light vehicles in 2005 was below the industry average. The 2006 introduction of the Ffuoelrd F e usion is likely to have helped raise Ford’s average 
figuwithr ac sounobmstayn. Thtiae l irncedesign of the Toyota Tundra in 2007, 
that of 2e.  Hon005. da Ho’s lweighvt vreehasice ilens h in 20orse09 apowree vr, isery ev sidimilenta riner, Honda’s average fuel economy is t to he 
well above the indus  horsepower are belotwry a thve ienradge, ustrywh ailve eweragighe. Tht aend  Nissan Versa, introduced in 2007, is likely responsible for Nissan’s average fuel economy improvement. 

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

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

0

50

100

150

200

250

1980 1985 1990 1995 2000 2005

In
d

ex
: 1

98
0=

10
0

Horsepower

Weight

Fuel Economy

0-60 Time

2009

Figure 18. Characteristics of New Light Vehicles Sold by Manufacturer, MY 2005-2009 
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   Engine displacement and horsepower are often closely owrelated. Figure 19 showsincrhorseepase in hoer forser DapowimleerCr frohrm 2005ysler c ana rosbv ini 200ous spike corresponds 6. Thto thi isn  rising popularity of th e available on many Dodeg lea randger V8 Chr “HEysleMr carI” es.n giThnese p maricede o f gasoline began to increase sharply after 2006, depressing demand for the larger engines.  
Figure 19. Car and Light Truck Horsepower by 

Manufacturer 

 

Note:  Cars include wagons. 
Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2008 
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 Although bigger engines typically provide greater horsepower, they also lead to increased weight, which hengindhorsinerse d fuel economyepoweserig win athndo uot vera and performance.  Advancements in 
experienced an overailncrllea ensigngin ee tl necgennh decrease in i e snoliozeg.y F coan increase 
2.6%, gine displrdac cemarse nt of 
h(Toabrseplewhil 15).e H inocrndea asingalso hors manaegpowed teor  i9% fncreroasem 2005 the  to 2009 
displaceowmener oft. Nissan their c adersc rwiteasehodu teng incireane dsinisplg engacemineec n ars, but held horsepower ste t in Cinchryreaslser ing hredourcsedepo thweeir r ovoveerra tllaengdy. Fi  h e neor dtrucis ks, Ford and  five-yearpl paecremiod.en t while 

Table 15. Cubic Inch Displacement for Cars and 
Light Trucks 

Model Year 2005 2009 5-yr ∆ 
Cars 

GM 189 190 0.5%
FOR 190 185 -2.6%
CHR 186 198 6.5%
TOY 137 145 5.8%
HON 141 141 0.0%
NIS 166 158 -4.8%
ALL 166 167 0.6%

Light Trucks 
GM 272 272 0.0%
FOR 254 226 -11.0%
CHR 250 246 -1.6%
TOY 221 232 5.0%
HON 188 187 -0.5%
NIS 258 246 -4.7%
ALL 244 238 -2.5%

Source:  EPA, Light-Duty Automotive Technology and Fuel Economy 
Trends: 1975-2008Manufacturers are using more efficient 
transmissions  During the past five years, transmissions have evolved along two dimensions to become more efficient: The cloocntrolkup or s systeemmi- haaustoma shifted away from anumber of speeds has shifttic loed ackuwp cayontrt  f oln el syecstem,tric  ato and  the 
(Taranbsmle 16).issio  nW tithow artwdo mo a sixr-se gpeeears, thd or vrom aariable  four-transspmeeid ssion 
effictransi missio e six-speed 
econoencmyy.  forn a a rallowsnge th of e peengrfiormane to ncope fuerarthte aet ir boosts opttiimung fume l 
 increSaevseerad mal advrkeatn shaced trees cin hnoltheo pagy trast fivensm yeissairs: seons hmi-ave auacountinutomaticou straly vnasmission,riable tra thtoma nse mislocskiup con (CluVtcT)h, atic .  And  semi-systeactuamtors that tra usensmissions electro (en .g., " to shift gears at ithc see cnTsoiptrs, ronprico"ce) is assor command of the s, lutcanhdl ess 
Mato any se convmi-entioautonamal typetic transmissions can operadteriv simer.  
allowing the transmiss ofion a'us tcoompumatict etrar to ansmissionutomat byica ilarly 
engchaninge ge.  Eeaarr,ly if,  aufortoma example the driver was redlining lthly e 
cin thlutceh t thoraqut phe cyosnvicaerllytetr; hic traownsevmiser, thsionse u ssue offef ar  l  lpowockeur lp osses inkssmeliminates slippa  the mp ao er its ggee a  puothly alt ar nd pratowio bey r lvaross. yi A CVnd tuT, rwbhicine h can 
apuaitomar of beticlt tra orn chaismissionn-link thaed pulleys, wnhgee thls,e  doiram coenteers,  ot isf  ana is usually as fuel efficient as  manual transmissions in city driving.  
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Vehicles are comprised of more 
advanced materials 
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Table 16. New Light Vehicle Transmission Characteristics 
Model�Year� 2005� 2006� 2007� 2008� 2009�

Control�System�

Manual� 3��.� 3�4. 4�3. 4�2. 4��.�

Automatic� ���.� ���. ���. ���. ���.�

Lockup� ���4.� ���!. ,!��. ,3�,. ,4��.�

CVT� ��2.� ��,. !��. !��. ,��.�

Speeds�

4� 43��.� -!�!. -��3. 2,�,. ���!.�

5� 2!�2.� 2���. 23��. 2���. 22��.�

6�
7�

Variable�
Source:  EPA, Light-Duty Automotive Tech

-��.�

���.�

��2.�

nology and Fuel E

,�,.

��-.

��,.

�-�4.

��4.

!��.

conomy Trends: 1975-2009 

���4.

��,.

!��.

�3�,.�

��2.�

,��.�

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�Sales

5
��
�6�����
����
��6�� ���!3,���������  43." '(�(��������
�
����78 ������� ���!-�,�  ��."

&
����%7 ������� ��4,!�3�  �4." )���*
������6��� ������� ������-�  �,."

'(�(��������
�
����78 ������� ��--��-�  �3." 9��
� ������� ���4��4�  4-."

)���*
�����6��� ������� ��,,-�!�  -2.: &
����%7 ������� ���-����  ��."

�������;� ������� ����3�3�  !�." 5
������5
������%�	�7� ������� �23�3�����  -."

#������
���%7 ������� -2-������  �2." #����
�<*67�;��	� ������� ���� �����  �."

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 41.0% 40.7% 40.1% 40.3% 40.0% 
High Strength Steel 11.9% 12.2% 12.4% 12.7% 12.9% 
Stainless Steel 1.7% 1.8% 1.8% 1.8% 1.8% 
Other Steel 0.8% 0.9% 0.9% 0.8% 0.8% 
Aluminum 7.7% 7.9% 8.0% 7.7% 7.7% 
Magnesium Castings 0.2% 0.2% 0.2% 0.2% 0.3% 
Plastics and Plastic 
Composites 8.1% 8.3% 8.4% 8.1% 8.4% 
Other Material 28.5% 28.1% 28.3% 28.2% 28.0% 
All Advanced Materials 30.4% 31.2% 31.6% 31.4% 32.0% 
Source:  2008 Ward’s Motor Vehicle Facts and Figures  Several companies have shown exceptional investment in advanced materials.  Audi’s A8 Space Frame, westeelig hingbody onl y 113 pounds (market segmsheelnt. l of Th thee  sJaagmuea netype)arly, s 9et 0 pneounds lw standaess thards inn  ait s amaluminugnesiumm  cheansgsiinse.  C craorvdleetsters  feaXJ11 aturles ao flueamitunurems  afran amlles- , fibmaegr nesbuimumpe-ras. llo Thy boe Mdyeworcerkde, as ma 300 SLR fgnesium earooturf, aes nd carbon-
advanced composite-fiber m,a atnderia thlse A. -Series features 
 globMal supplaterialies srs; thupplreieers o af thre en top umero100 haus among the top 100 
aplluminum castics and polomponymers, while two hav ve a spents (Table 19).   e a specialetciay inlty in  
 remoRvamanufaewd f-mraterials manufacturers are one further step 
leaders icntucludromers OE of aMds than the Arcevloarnc-Mied set seelup recpliersogni.  Thzede a s world ThmaynufassenKru ; recogn tactureprps include izALed lCOA, Neal, Ndinguco ar,l uU.minuS. Steme l, POSCO, and ovelis, Kaiser, Corus (nonMU.SS.G),; B recayoergn, aiznedd L leincadolersn C in composompitoessit (enos inn-cludeU.S.) ;M and eridian, -
leEladeketron,rs in N mEagMAneK, asiumnd  Lmuanoyuafng (actunore in-nUclud.S.).e  Magnesium 
 for aDllO of E theis r aecogmaterials. Manforenmizeed as a leading supporter of research y compnanitioneed adva pencrf ed automotive 
Mmaterials with assistance frs are orming research on 
in aittadval, Un.S. Sced stteeele, al; ALnd mosCOA,t N ofo thm DOEe lar.ge  F OEor eMxas mplcondue, Acrt Rce&loD r-
iLna boraaluminum; AF Mat ovelis, and Audi conduct R&D 
Mercedtoryes-B (eORnz NcoLndu), therei Uals nivLabers, Boitye of ingD,el Oaak wRidge National 
Magnesium Elektron, Fcot Rrd,& D inand G composM conduitesct;a arnd e, and 
magnesium.   R&D in 
 pastD fivemonstradoor-intrue yesaiorsn  inctions b ludie an mass-peams, alduvmanci ed sroduced vehicles within the num iten ellif intgate fronts, c oenmdspo asind tes in truck beds, and magnesium in instrument panels.   

More vehicles feature gasoline direct 
inject The maion (GD

tput ejorou(GDi) en. Iginn ad ar advaniditioe i eta)n, thncr ea
 gseeds of a f  gasoline cooliung el eefffficecit oenfc diy arnecdt i hnjeighc potionwe r aaggrend th essive m  th  injected fuel 

produced theo igren eitiveonln y disptiming cuerserd vemixtuol  le s. lf In res a irst GDi engines s d in 2004, mains Isuzu Motoow for morers  
Ameand opricationan velh oicln thes: GDi cae 2004 Rome standard on thetr 2004 Aeam deo.  General Motors xiom intrused iodun thcede  aOp 155el V hp (116 kW) versiwith Variable Valvece Titram aingnd  tSignuechnomlo ion 200n of th4; ae 2. 2.02 L Ecotec 
GT, Pontiac Solstice GXP, and the Saturgyn fo Skr thy Re edne Lw O L Epelcot ec 
2005; and expan ine in 
HHR inSport v d d the use e2007.rsions of the e Chevro lof thaet Cobat elnt aginnd the to the Ceh eSupvroler et 
Cainjedilctlionac CTS. F beca  Almes ao ivanil 2007able i, n than eengi sencoe nd-feagtuerning direct 
2009, combineord’s Ec GDi oBoost engines, first eration 
to have fewer cylindweith rs wturithbout aocha rgipenrforg to amalplow throduced in 
the consum nce penae elnty tginoe  
alarrge deer sdiignspleer.ad  Eemdengent,licto inesver  epqouweippe naturallry ad wnd ith EcoBoost technology 
achieving approximately 20% b aesptti torarqtedu ee ngcoinnessist wenhti lwie th 
15% redu er fueengines. ced greenhouse emissions thanl e thfficesiee sncamy ae nd 
 ref Mazda uses its own version of direct-injection—
thMaee Mzrdraed to as Direct Injection Spaaszpeeddaspe 6 /ed M 3. a Azdaddit 6 MionPaS, thl modele CrkX Ign-7 sitioporn (t-DutilISI)ity—in, an d the 
technology include the Audi TT, A4, As6; s usinecg Gond-Dig eneration Mini Cooper S; and the Volkswagen GT, Jetta, and Passat (with 2.0L engines). 
Volkswagen is the only volume seller 
of light diesetha nD similiesela vr-eshizeicldes ga alsresol mo ininer  eethe United Sn poginwees. Brfuel acnd fuel eftatesficien t 
dmaiesnufacngtu ael e inrerses.  Simancye 2 be0gi0n o4, Vffering more luighset v of this,ehicles  with onl1.9Ly e vnginolume e sin etlhleer o Golf dif, Jeesttael engolkisnwaes;g then (e cVomW)pa has been the 
vehicles. Sales were in the 15, a,000 tond Bee 30,00tle su0 rabcompany oct ffered a 
2006 wannuallyith th, but the diesel engi nge e end of the Binn 9/10 cee optionrtif was suspended in 
s(setande Taardblse) 39 . Meforrc einfdesor omaffertioedn o onne l ight-modveleicahiction le emissiooptions n 
discontiwas soldnue in smad aftlel rvol 2006. Eumes (n~5,000/yr) a,n thd ae Elso 320, but this 
2006.  Analysis (EEA) reports tha  Jeeergyp a an t lsd Eo offnvierroned omenen modtal el in 
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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�Output
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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$) Sales Sales�(Mil$) Sales
;�?�	� �
.#+(���������� $+�B' A�� 2>2/��� �
��.(���������� $.+B'

4����	��C���7��	�4��!( �
.��(���������� $���B' ;�?�	� �
.��(���������� $&+B'

5�=A�/���! :��(#������������� $��B' 5�=A�=� �
#��(���������� $�+B'

?�������@�	����4� :��(+������������� $�.B' %�*����/�����4� �
�&�(���������� $��B'

;������������� +��(.������������� $&�B' 5�*���)�������=���	�� &+�(�������������� $�&B'

?�������@�	����4� &&�(&������������� $��B'

)�
	����)�������=(!(�( ��:(:������������� $&B'

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$) Sales Sales�(Mil$) Sales
%�7���������	�� &.+(: $��B' >���7 �
�+�(+��������� $+&B'

>����	�D�
*��4�( �:�(�������������� $��B'

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 Audi A3     Audi Q7     BMW 335d   BMW X5 xDrive35d Mercedes-Benz GL350 Blutec Mercedes-Benz ML350 Blutec Mercedes-Benz R350 Blutec VW Golf VW Jetta VW Jetta SportWagen VW Touareg   
Source:  DOE/EPA, Fueleconomy.Gov 

Flex-fuel vehicles make their way into 
the popul blenFdl oex-f ufupel to v 8ehatiicleseig t 5  ah  million flex-%

on 

fu eelth vare dl (esehnoicleEi8gn5)ed. Th toer rue an on gasoline or a 
(Figure 20).  s (FFVs) in oprerae mtoiorn e than 
(cao fumbieln maationde fThromese 85% veh icethlesa nca of the two.  Manuoln b ande fu 15%eled ga bys gaolinsole)in, e, E85 
making FFVs in the late 1990s; bfacytu 2r005, thers firsetre sta wrteeredor a ny 
hdiffeowevrenter, th FFVer moe wedelre 36s on diff thee m  24 rearmost of them ntke FtF (VT mabodelle 21). Is avani 200lable, 9, 
the2007, thy would e thmre fer U.S. om GM, OEMs plChrysler, and Ford. In summer 
Toyota and Makitsue bhalf ofishi have  theier vedgehd ticleo Ps FFVs bresidenyt Bush 2012. that   Benz as the only foreign manjoiufneactud Niressanrs to p and roduMecre FcedeFVs-s in 2009. In 2010, Toyota added the Sequoia to the list of FFVs. 
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 7 14
TOY 0 1
FMC 6 7
CHR 5 10
HON 0 0
NIS 1 2
OTHER 5 2
ALL 24 36

Source:  Alternative Fuels and Advanced Vehicles Data Center 

Toyota sells the most hybrid electric 
v gaesohicles Hliyne briedn gelinecestr aicnd v eleheicclterics c motoombinrse th to e imbprovenefits of ecsold has incronomy and/or increase power.  The number oe ffu HelE Vs 
fFigurive-yee a21). r pe Aelthouased gfroh HEVm its sale 2005 les havevel (Table 22 and 
market declinrioed b, eHgEinVnis wng iern e n2008.  Iot imm ugnroe wton t dhure neing w the car 
Thhybride nu momber delosf  expmodereilesn acveadil an increan 2se009,  in saoable expanded frlomesnly fiv from 20e 08. 2005 toinclude th 23 in 2009. New HEV models that arrive eid ign 2ht i0n 09 Lein maxus HSke a 250h,e Dod gand e DuSirand erra/Sngo, Filveord model availability, domrado.  FusioesDen, Mticsp maiteerc thurfaeynu c i Mncrilaen, ase 
thproduce Big 3tion (G is stilen l turer 
290,000 HEVs sold ieral Mlimitotoersd: , Fmoost HEVs are not produced by 
sales) were manufacntu 20red09,  byord, or Chrysler).  Of the  thnly 50,00e Big 3.0 (17% The To of yottotaa Priul HsE V sales have consistently comprised about half of the total sales of HEVs.   
HEV incremental price has changed 
but has not decre durinTghof a  the aeverage pric wider a parrsaty fiv ofe l ye of a hased definybrid vehicle huxuearyrs, l hayrgelbridsy  (duTae blto et 23)heai intstiv incroduelreayscedt io n 
hybridaverag ove inecr ritsem non-ental hyprbridice— countthe aderpaditrt—dional ecpr. Biceua t thf a e re so2008 to 2009.  In gene ed from 
Thdepise pnricds eo ng theneer saophlly isisral, anticatio n lHEV ievenl ofcr them reflected in an incee hnytal pbridr icesys tem.consumer of about $5,000 t reased price to th  e hybdecrerida sebas as e tmheo dteechnology matl. Generally,o $8,000 increm reenlativeur rto a  a tal p es nd is less ice  wnon-ill 
pricmaneu fofactr 200ure.9 is  Th ce aiunscerdease costly to 
available hybrid models. by tihne t lhaer aver

 

ge incag reae inse icremn thene tal 
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Figure 21. Hybrid Electric Vehicle Sales

 
Source:  Alternative Fuels and Advanced Vehicles Data Center   

  Table 24 shows incremental prices for all hybrid models for hybridwhic. Thh ae i cncomrpemarenisoincrease in some yearstan.  Thl c pricoulde fo be r smaomde ae mgaoidnelsts a a pnpon-ears to aco cuhlad incnge irn theasee  thnuem totaber l voehf liusxu chryange c optioounsldicle price and o a bvae ilthabe lere, whsultic ohf  change attributable to only the hybrid systebsm.cu re the price 
              

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

Honda Insight 666 722 0 0 20,572 
Toyota Prius 107,897 106,971 181,221 158,574 139,682 
Honda Civic 25,864 31,251 32,575 31,297 15,119 
Ford Escape 18,797 20,149 21,386 17,173 14,787 
Honda Accord 16,826 5,598 3,405 196 0 
Lexus RX400h 20,674 20,161 17,291 15,200 14,464 
Toyota Highlander 17,989 31,485 22,052 19,441 11,086 
Mercury Mariner 998 3,174 3,722 2,329 1,693 
Lexus GS 450h   1,784 1,645 678 469 
Toyota Camry   31,341 54,477 46,272 22,887 
Nissan Altima   8,388 8,819 9,357 
Saturn Vue   4,403 2,920 2,656 
Lexus LS600hL   937 907 258 
Saturn Aura   772 285 527 
Chevy Tahoe   3,745 3,300 
GMC Yukon   1,610 1,933 
Chevy Malibu   2,093 4,162 
Cadillac Escalade   801 1,958 
Chrysler Aspen   46 33 
Dodge Durango   9 
Ford Fusion   15,554 
Mercury Milan   1,468 
Lexus HS 250h   6,699 
Sierra/Silverado   1,598 
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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GM has significantly increased its 
class 3 truck market penetration 
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Market Trends: Heavy Vehicles 

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

Class�3� 4���(%�� 43)�(33 4�%�()� 4+3�(+) 444�'�3 $++,�

Class�4� 3(�3)+� %���(� %��))4 +��+'3 4)�(%( $%),�

Class�5� 3���'(� 3)�3�� 33�)�� 3��+�� �+�)3� $3(,�

Class�6� ���4%3� '����) %+�'() +)�+)' �����4 $�+,�

Class�7� ((�(%(� )��')� '��3�� 3(�((� +)��(' $%�,�

Class�8� �%��')�� �(3���( 4%��)�% 4++�3'+ )3�')( $��,�

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

�+( �% %% �+ �((

�)�+ �)% 4% 4+ ��3 ,

�,

(( ' %� %% '�� ,

�' � % � '+ ,

,

�,

Calendar�Year� 2005� 2006 2007 2008 2009� 5�yr���
Chrysler� +%� � +�� ' 3�� + �)� ( 3�� � +�,�

Ford� 4�� � 4�% % (4� % ��� ) +(� � $�) �

Freightliner*� 43� � � � �� $4� �

General�Motors� ��' � ��% ( ++� ' 34� ) �3� �

International� �� � � ��) +34�

'(( �

Isuzu� %�4 � 3�) ) 3�+ � ��% ( 4�3 � $'4 �

Mitsubishi�Fuso� �'�� )+ %� ��� �'%� $%) �

Nissan�Diesel� �'�� �+� �') 44� �� $4� �

Sterling� �� � � 4� 4�+�

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 
steadiltru ckCsla, ssus c4-y7 tru since 200

pickups or uh atilsi typacrcksel a-re dposedict d6 elaivteedry c tommercial work 
The major manuf trucks with large bodruciesks  forand l eqaurgipe ment.  
Trucksignificans enttly erdured thinagct tuhreer ps ast of tfivehese  yetarruscks ; hohave w not changed 
exited. For these foe umr carklaseste isn c 2009ombi, whnedile, F oNrdissan Dever, UDie sel 
saleIntes in 200rnationa9; Frl weere ne o  and ightli each rer shpeoldn siba 20%le f  mr oarnek-eqt usharearter  anof dth e General Motors was 12% (Figure 24 and Table 27). 

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

 
*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures  Sales volumes decreased notably in 2007 from their 2006 levels, probably because of new, more stringent dinciesreael seem aindssi uncon tecertahnoinlty—iogiesn r—easndof more stringent standards.  Genpo an cseo to rresthepo inndtroding pucriction e 
2009.  are likeSalely to s ibnlame 2009 for w ethere  59low saleers volumal econeos iminc 2008 downturn% lower than in 2005.  and s 
Class 8 truck sales dropped 47% in 
2007 and continue 33,000 lbClass s). 8 tru Thiscks cla are thss includee lar to decgess sit trungleck-unisline (GtVW and  >  tractor-trailer equipment typically used for long-haul freight transportation.  The major manufacturers of these trucks 

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

Chrysler 35,038 36,057 46,553 29,638 46,088 32%
Ford 122,903 105,955 81,155 60,139 38,664 -69%
Freightliner* 14 0 0 0 0 -100%
General Motors 2,788 2,578 33,507 41,559 24,760 788%
International 0 0 0 609 341   
Isuzu 5,167 4,929 4,350 2,568 1,473 -71%
Mitsubishi-
Fuso 670 93 52 202 275 -59%
Nissan Diesel 276 232 279 112 0 -100%
Sterling 0 0 0 12 103   
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 61,358 69,070 70,836 46,454 26,602 -57% 
Freightliner* 51,639 51,357 42,061 30,809 20,450 -60% 
GM 45,144 41,340 34,164 24,828 12,255 -73% 
Hino 4,290 6,203 5,448 4,917 2,980 -31% 
International 0 61,814 40,268 35,022 26,237   
Isuzu 10,620 10,822 9,639 6,157 3,530 -67% 
Kenworth 3,874 5040 4,239 3,710 3,013 -22% 
Mitsubishi-Fuso 4,842 5,967 5,218 2,136 1,283 -74% 
Navistar 54,895 0 0 0 0 -100% 
Nissan Diesel 2,382 2,551 2,080 1,273 0 -100% 
Peterbilt 4,739 6,307 5,009 3,792 2,839 -40% 
Sterling 0 102 578 467 609   
UD Trucks 0 0 0 0 888   
Total 243,783 260,573 219,540 159,565 100,686 -59% 
*Freightliner/Sterling/Western Star. 

Source:  Ward’s Motor Vehicle Facts and Figures 
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have been consistent for the past five years.  Sales shares hwith oave nonet changed significantly among seven perc excenetaptioge np: Fointsreightl sincine 200er’s m5 aarmkeost st hmaarenu facturers 
increased (Figure 25 and Table 28). nd Internatdecionalinl’eds  
 2006 leSalevse volumels perhaps s dedcuerease in pda brt toy 47% in the in 2007trod  from their 
Ncostlearly 100% y advanceod dif class ese8 truckl emission-s opecontrater ooln di technoluction of 
all class 8 trucks esel, soogi nes. ea rly 
in 200that ra8 andised th de ve eihniccorpo ad fule prrcline rtheice tein 2d emi00ssi7.  onSas-conle trol devices r in 2009 due sto  dtidhe n eocot recnomiover rdowecessinturonn, w in shiaclh esaf afdectveersd elall sey affecctortes ofd m toshe economy.  Thec t manufacturers  similarly: As Table 26 shows, most companies saw declines between 55% and 75% from 2005. 

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 
significantlma nuTafabclteu 2r9 sed fhor howsy ea thvayt  thaned  factory sales of diesel engines 604,000 in 2005 to 221,000 in 200mediu9. m  trucks declined from 
 exhaust-heMost mat edium- recovearnyd turb   Tu, ehitheavy-trer uck ocompounding. rbochathrrgingough entuginrbeochars now gusineg   is or st he  the fiboosexhaut fresha itn rtaeckove-aeryir c, whhargere.  Cebya eterxhpilaulsatr, C enersrgyt s tisag ue osedf  to 
sDuectrho ai proct Dieseelss, N forav thiste paar, and Mack/Volvo hauvmmie emnspl, oyed 
its ebegann uginesing turb sun sin ocompo t devs 2008.  Turbocompouing oeraln a decpproadesxima.  Dettelroity 15% Die soef l additional stage of exhaust heat recnovdieryng is a s, in wheconichd,  exhaust gas is converted to mechanical energy that goes directly to the crankshaft. 
Medium and heavy hybrid trucks are 
on the ma hybridTh true firswhich begackts linrkete prod uction of commercial diesel electric 
trucks achievn p warodsu thctioe Intn 2e0rn0a7t. Hionayblrid Du elraecStatricr Hy mbedriiud m non-by h e a fuel Navyisbridtar i mnediu 2008 (m  treconothuec hk –40%yamccyo ofrdin 35%brid achg toieved a stu gdyre caotenrdu thcatn ae  
the conventional drive truck achieved only  6.8 4.8m mppg whg).  ile d 
Hybrieconodm eyl iencctrrieac msee thdiumat l trucight vkesh offeiclesr th ofe ofer, an-rnoad, idn s fuelom e cases, they also provide a means for performing relevant work—such as power tools engutility trucine. k—without using on athe  

eight diffTerheernt e are 17 models from 
todahybridy (Ta car manufacturers of 
and Navistbgo le 30). truckTws oo ofn the market 
electric truarck, salso, alo ngman withuf thoactusere, F fully ord 
Smith Electric Vehic  Modec and hfuyelbrided a trundc akres availabllese a.  Mre osdt of ieselthe-  
puvehirpocless est, ora long uingse fdr foomr a d velaivrieryety  of ng-haul trucks.  

Table 28. Class 8Truck Retail Sales, by Manufacturer 

Calendar Year 2005 2006 2007 2008 2009 5-yr ∆ 
Freightliner* 94,900 98,603 51,706 42,639 29,576 -69%
International 0 53,373 29,675 32,399 26,581   
Kenworth 27,153 33,091 19,299 15,855 11,652 -57%
Mack 27,303 29,524 13,438 11,794 7,626 -72%
Navistar 46,093 0 0 0 0 -100%
Peterbilt 30,274 37,322 19,948 17,613 12,277 -59%
Volvo Truck 26,446 30,716 16,064 13,061 7,066 -73%
Other 623 1,379 835 112 20 -97%
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 affected The bfuey a l cvaronsumpttng an

process and operie
i

atyio of ionplaye ofd oper mrs duredium aantid honea vy trucks is 
indicated, heavy- and mn.  edAsiu thm-e precingedi ng sthe maectionunfas cturing 
manufacturers are not always ttruhe cskam veeh as iclteh e engineprocmanuess facby turwershic fhor  mtheosdium ae vehnicd hlese.  Ravy trucather, thks aer e  
manufactured involves multiple companies, eaes tablished 
thfloeirw o ofw thn e mmaanunufafacctuturriingng tec prhoniqu ch with cess,es fr. o Tam enbleg 31 inefol desloiwsgn a thned  manufacturing through body and trailer design, to operation.  The factors affecting fuel economy and the 
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age. 
reduced drastsignificMedium-an atlny d hto meaevy-et trucneicaw stak lelymissions handa in recent rds imposve decylineears  d  

eMmanuissifaocnts uprrerosp hrioeltdar infoy andrmation on nitrogened  oxiby dethe a EPA. nd PM  
duno maringn thufea pactusrte fivr hea ys eafailrsed t confidential. However, because , it o mis appaeet the requirements 
rehave at least met—and potentially era xe agul cnte  thtions.  In 2002, PM was regula eded—t allt htruescek s 
horgramsesp ofow there-hou pollru ta(g/Hnt aP-hrs a r, ea suunltit  of thatted a detscr 0.1 giberas thms pe er the use of Xthe energy equivalent of 1 horsepower for one hour); NO  was regulated at 2.5 g/HP-hr.  In 2007, these regulations were 

Table 29. Diesel Engines Manufactured by Truck Type 
Diesel Engines Manufactured for Heavy Trucks  2005 2006 2007 2008 2009 

Cummins 89,642 102,645 78,435 91,754 63,584 
Navistar 34,342 41,942 26,804 31,160 24,716 
Detroit Diesel 61,076 63,812 29,506 35,174 24,616 
Mack 36,221 36,198 18,544 16,794 10,376 
Mercedes Benz 37,670 40,148 31,101 18,647 6,613 
Caterpillar 116,732 131,659 44,246 25,184 5,428 
Volvo 19,298 23,455 9,850 8,822 4,116 
PACCAR 0 0 9,072 5,333 2,661 
Hino 814 1,497 1,319 730 745 
GM 0 0 0 0 0 
Grand Total 395,795 441,356 248,877 233,598 142,855 

Diesel Engines Manufactured for Medium Trucks  2005 2006 2007 2008 2009 
Navistar 159,927 138,910 120,724 78,922 66,939 
Cummins 4,620 5,072 7,408 11,217 6,542 
Hino 4,187 5,992 4,911 2,332 1,965 
GM 19,244 18,086 13,544 13,118 1,872 
Mercedes Benz 6,782 11,591 5,277 1,344 431 
PACCAR 0 0 0 381 184 
Caterpillar 12,424 10,954 3,679 1,184 83 
Detroit Diesel 957 5 0 0 0 
Mack 0 0 0 0 0 
Volvo 0 0 0 0 0 
Grand Total 208,141 190,610 155,543 108,498 78,016 

Diesel Engines Manufactured for Medium and Heavy Trucks  2005 2006 2007 2008 2009 
Cummins 249,569 241,555 199,159 170,676 130,523 
Detroit Diesel 38,962 47,014 34,212 42,377 31,258 
Caterpillar 65,263 69,804 34,417 37,506 26,581 
Mack 55,465 54,284 32,088 29,912 12,248 
Mercedes Benz 44,452 51,739 36,378 19,991 7,044 
Volvo 116,732 131,659 44,246 25,565 5,612 
Navistar 31,722 34,409 13,529 10,006 4,199 
Hino 957 5 9,072 5,333 2,661 
GM 814 1,497 1,319 730 745 
PACCAR 0 0 0 0 0 
Grand Total 603,936 631,966 404,420 342,096 220,871 

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

Source:  Ward’s Motor Vehicle Facts and Figures 
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made much more stringent: NOX emissions were cut in half (to 1.2 g/HP-hr) and PM emissions were cut by 90% (to g/HP0.01 g/HP-h-hr in 2r).  N010 (FigureO  emissions were cuby medium and heaXvy tru 26)cks.  we In rere sspuocnt asenoth, the eremission 83% to s0.2  
27 –acco rdinglthe yeya.r  s inThe wh salicesh n of hewea c v essfullydiey setrul ecmksission  are shroew cnu itn F igure took place are noted by the darker bars. gulations 
        

Figure 26. Diesel Emission Regulations 

 
Source:  EPA 
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Truck OEM/Chassis Bright Automotive Ford GMC Freightliner Freightliner CCC Kenworth Kenworth Mack/Volvo 
Navistar, Inc 
Navistar, Inc Navistar, Inc 
Navistar, Inc 
Peterbilt Peterbilt Peterbilt Peterbilt Peterbilt Ford Modec Navistar, Inc Smith Electric Vehicles 

Table 30. Available Models of Hybrid and Electric Cargo Trucks Model Body Type/Application Fuel IDEA Cargo Van Gasoline  hybrid E450 Step Van, Shuttle Bus Gasoline  hybrid TC5500 Utility Gasoline  hybrid Business Class M2e City Delivery, Utility, Delivery Tractor Diesel hybrid Hybrid MT-45, MT-55 Walk-in Van Diesel hybrid T270 Delivery, Utility Diesel hybrid T370 Delivery, Utility Diesel hybrid TerraPro Hybrid Refuse Diesel hybrid Beverage, Box Van, Refrigeration, Landscape Dump, Utility, DuraStar Hybrid Crane, Tree Trimmer, Recovery Towing, Armored Vehicle, Diesel hybrid (Truck) Stake Flat, Grapple, Road Patch Truck, Refined Fuels, Propane Tank 4300 Utility, Digger Derrick, Air Compressor Diesel hybrid DuraStar Hybrid (4x2) Beverage Diminishing Load Diesel hybrid Tractor 4x4 Utility, Landscape Dump, Snowplow, Digger Derrick, WorkStar Hybrid Utility, Crane, Stake Flat, Box Van, Recovery Towing, Refined Diesel hybrid (Truck) Fuels, Propane Tank 320 Hybrid (Hydraulic Refuse Diesel hybrid Launch Assist ) 330 Hybrid  Delivery van Diesel hybrid City Delivery, Fire & Rescue, Beverage, Municipal, Refuse, 337 Hybrid Diesel hybrid Utility 348 Hybrid Municipal, Service, Utility Diesel hybrid 386 Hybrid Long Haul Diesel hybrid Transit Connect Cargo Van Full electric Chassis Cab, Dropside & Chassis Cab, Dropside, Box Van, Refrigerated Box Van, Tail Lift, Full electric Box Van Tipper eStar Delivery Van Full electric Food Distribution, Parcel Delivery, Chilled Food Distribution, Newton Full electric Short Haul, Utility, Airport Operations, Public Sector 

GVW Class 1 3 5 7, 8 
6 7 8 

6, 7 
6, 7, 8 7 

6, 7 
8 6 6, 7 7, 8 8 1 3 3 5, 6, 7 

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

 
Source:  DieselNet 

 When the 2002 regulations were enacted, engine and trgauck s recmanircuufacturlation (ersevs reraespol cnodempad bniy esimpl) ore amdventincombustion emissions reduction technology (CAT). anceg de xhaust 
2007 rparticuelgulate fatioilterns r foerq aullir ceod mpthean aiesddit.  Taionbl ofe 32 a diesel  The  shows the timeline of these technologies; Table 33 shows their means of operation and efficacies. 

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 
likeTra dMitlosiyona to be diesel t clllayss ,  4–ies8 truvehicle’s lifetimed  cel cks opevraehicles te on diesos ht oasf o bwneen aers lhesips wa expse lnseli fuve eful.  elcomparable gasoline vehicle.  Recently, hoeswsev thearn,  th, saot th of e 
prices have increased and been consistently higherdi theselan a 
gasoline prices.   
truearlcy 2008ks (Figu careu 28 aseThed a  n d mindiesTaor sel phift arice swapiky fes iromn l diatee se2007l he aand ble 34).  Surprisingly, dieselsvy  plummeted to 35.7% of class 7 sales in 2009 from a high of 58.5% in 2006. 

Figure 28. Diesel Truck Sales Shares by Class 

Source:  Ward’s Motor Vehicle Facts and Figures 
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2005 2009   This shift was relatively small, because diesel fuel prices returned to levels similar to that of gasoline in 2009.  Apownothereer d exby pldieanasetionl en fogir thnes ise c theontinu efficedie rnceliance on vehicles performance of diesel engines: They offer hiy aghend r low-end torque and they can be considered more durable and longer-lasting. 
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Table 32.  Emission Control Technologies   2004 2005 2006 2007 2008 2009

Caterpillar 

advanced combustion emissions reduction technology 
advanced combustion emissions reduction technology 

advanced combustion emissions reduction technology 
diesel particulate filter & clean gas induction 

diesel particulate filter & clean gas induction 
diesel particulate filter & clean gas induction 

Cummins exhaust gas recirculation exhaust gas recirculation exhaust gas recirculation diesel particulate filter & exhaust gas recirculation 
diesel particulate filter & exhaust gas recirculation 

diesel particulate filter & exhaust gas recirculation 
Detroit Diesel exhaust gas recirculation exhaust gas recirculation exhaust gas recirculation diesel particulate filter & exhaust gas recirculation 

diesel particulate filter & exhaust gas recirculation 
diesel particulate filter & exhaust gas recirculation 

Navistar exhaust gas recirculation exhaust gas recirculation exhaust gas recirculation diesel particulate filter & exhaust gas recirculation 
diesel particulate filter & exhaust gas recirculation 

diesel particulate filter & exhaust gas recirculation 
Mack/Volvo exhaust gas recirculation exhaust gas recirculation exhaust gas recirculation diesel particulate filter & exhaust gas recirculation 

diesel particulate filter & exhaust gas recirculation 
diesel particulate filter & exhaust gas recirculation 

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  

Recycles the exhaust gas back to the engine intake system  50% - 60%  n/a  In commercial use; still concerns about condensation, packaging and engine integration constraints such as fuel and air management system upgrades. 
Advanced Combustion 
Emissions Reduction 
Technology 

Controls ratio of air and fuel to minimize emissions.     In commercial use. 
Diesel Particulate 
Filter  

Collects particles in diesel exhaust  n/a  80% - 90%  In commercial use. 
Clean Gas Induction 

Draws clean inert gas from downstream of the particulate filter and inserts into the intake air system.      In commercial use. 
Selective Catalytic 
Reduction (SCR)  

Converts NOx to nitrogen and oxygen in the presence of urea  70% - 90%  20% - 30%  Used in marine and stationary engines; first commercial application in heavy duty engines underway. 
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 

i dleThe U. fuel consumptiS. Department of durintruckers rest for 10 hours afTterron  a drnsportaivi ng fotiorn 11 ma hnodaurtse, s that 
sprovidtops.g O whfteicn thh timey eidl, truce thke ior peerangintoesrs ofe their sle  duterinn pag thrkis a rt tesrt tiucmek  to or hrefrieageratingto, orsr o tor t ruepn erel cecompatricarltm applentsia withnces s auir cchonditioning 
allows truckers to "elevpliusgio insn".  v Eehleicctlriesfi toca option aerat tetru as necc k stsop  
esyste es arsy 
trulectrmifs wication ithoutcan idling  reducthe ed eniesegil enemissio.  Truck stop cking companies th ns and save 
bwhe ails high ae idling.s $3, The U240 .S.pe EePA cost r pa ersktof fuimaing spatesel th thaatt w fuouell dsa bveings used ca n stloop electrification can allow truckercseca egu  . Additil idling r lations and reduce noistoe. acco monamolldyat, true ck 
 operIatn “sedi nbgly e sa tryuck stemst elope pctrrifoviic  a dand etion,”) s s  system oair co itioning (HVAC ystems frhomeat ain pog, vweer ntimlatwnioend a, annd d cfromonta thineed i HVAn aC s stryusctemtur ise a cboonnveec thtee d toparking spacesodu.  A hle ose 
stanand a computer touch screen enables p thayme true ck window, 
compd-alonaniese th systat cehmargs aree a n hownouerldy an fede. main To ataicconnted b.  They psreiva te HVAtruckC. h  IdloseAe, air we Iindnc.o aw t otenmple time ate muoperast tbeed si instamllemd iodna thte the e 
setleactestri, hfied pa ngle-system 
150,000 aprolf of whrkingich spa wecfessional drivrees c at 131 sites spread over 34 
were actively using IdleAireorsn acend mntraorted ie n six states.  Over 
website.  IdleAire e services, ac thacordin 100ng to fl theeets ir and began restarti filng sede forvr Ciceh in Maapter y 11 2010.bank ruptcy in 2008 
 truck“Ssh corean pl pouwerg into. systems” To use t phreosvei sdey estleemsctr,i cal theo truutleckts t muhatst bane e elqeuciptricpead l HVAwith aC sny invsteem, arternd th to convert 120-vol  
the ele e hardware to plt puowg inetor,  pequriviatpmec cotrimcal panouiteles tt.h  Trat rueck gulstop outlets are owned by 
compa ent is owned and maiatntae iuse ned anbyd t fheee trus; ocnkbinoarg d 
aclnad 50%ss 8 truny.   Ickndustrys with s leexeppeersrts  testimahat are ste thahort e pothe of all new class 8 trucks have 120VAC wreer c are 60,0apable00 , 
scoTecepannraecttoiorsn, as fnohnologies idr ba blottck eryhe cathaers,rgers oil .  Shpan orheepoatewers,r  fuel-water 
operate eight lsoc thatioe lanrgs ines Ot prroegovin adern od f Wthaesshingtoe systenm. s; they 
 withM idloree re thadunc t130 tion faruckcilities stops , hanlfa of tionwiwhicdeh a arre e equipped concentrated in six states (Table 35). 

Class 2005 2006 2007 2008 2009 
1 0.1% 0.0% 0.0% 0.0% 0.0% 
2 9.5% 10.1% 10.4% 12.9% 16.1% 
3 68.6% 68.6% 42.5% 44.1% 46.5% 
4 73.8% 75.7% 78.3% 80.9% 87.2% 
5 92.2% 91.6% 91.8% 92.3% 91.3% 
6 73.4% 75.3% 52.4% 58.0% 55.6% 
7 55.8% 58.5% 50.4% 50.3% 35.7% 
8 100.0% 100.0% 99.9% 99.7% 99.9%

TOTAL 10.3% 11.6% 9.3% 10.8% 11.7% 
Source:  Ward’s Motor Vehicle Facts and Figures 

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

TX 12 19 22 21 
CA 10 13 13 13 
OH − 10 11 11 
PA 3 9 11 11 
IL − 7 7 7 
AR 2 6 6 6 
Other 19 66 66 69 
Total 46 130 136 138 

Source:  Alternative Fuels and Advanced Vehicles Data Center  Because truck stop electrification infrastructure is still expanding, the codes and standards that ensure uniformity 

“Guidelines for Truck Stop Electrification Interface.” 

LCF cost factors presented during that study was the prices paid for huge wind turbine blades, comprised of 

Heavy trucks are increasingly 
compriseds teelA; sluminum and h of advigh-streanngtche sdteel mextensiuvpe uer-se owidf "e tpliraessti vcss". c aorne cveontiommnaonl v (sda. cutaonvel)r tiresiealntios  ; anan d l 
maAmterericiaalns pe trunetcking (rate Tathe mable 3r6k).  In  throughet as ge a neral, advanofunction of thecuetd  p rice.   matelightweiAmegrhict aan hend caovy-s truck hoods are made from 
markrials et.  Fhaveor exa bmpleent-effective plastic.  More advanced 
not widely used due te l,e lss ongsuccessful in penetrao the o cavreborwn fihelbmeir (ng cLCoFs)t tihoodsng the 
compete with widely used sheet molded s to  are 
aprovnd similen cost-ar trucprohik cbaitbive an dby ho Dod "OE.  Iplntasticeres"  macompouterialnd.s we  LrCe F tingly, one of the 

aSocnd inietyte of Auroperability for trucks are critconjunction wtomoith ttivehe E Englectriinc ePeros Comwer Remittical.  Ree, iecn ently, the 
elesectatriblisheficatdio thn oe fJ2698 sta trucks.  Sindnacrd foe then,r th thee 1se20V AC arch Institute, 
Maintenance Council Ta  Technology & Recommended Practice (RP)sk Forc 437 hae on thes pu establisheblishmed nt of 
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LLCCFF wa, thast c anod rnveemart wiinnd ps beyowonedr th ineto  belouecndstric of itypriv.  Ata pter esent, industry to justify. 
Table 36. Heavy Truck Materials 

Conventional Material Advanced Material • conventional steel • high-strength steel • aluminum • plastics 
• conventional dual tires • super-wide tires 

Source:  21st Century Truck Partnership Interviews 

Energy performance was relatively 
stead duty truckThe ayv  s iernacrgee fauseel d sleconightomlyy  froform 200 mediufu 4 tom-  2008.and h Theavy-el ese anconfidd  heecoavy-tnomy figures are only rough estimates.  Medium- 
economentieisalr auck nd pcoropmpranietaierys co, son thsideer a vfueeral egeco funom t res el y da a 
the Federalp Highentwaeyd A hdemire anire stradetionrived’s  fHig

rom
hw
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ay
ela

 Stati
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sti
ata . in More accura  thwhe icpah wast ass  cpate trt of ructhk fue Vehel ecicole Inomynve ntodatac r  wondu ted every five years byy aere estima thnde  UBsuer eSurvteeydc is, n 

Census—the survey was discontinued in 2002. au of the 
 Fuel economies for c(tratracctor ator annd td trraailileerr) on are a lesosmbi thanna thtion units (separate 
combination units tend to si ngbel box-e chasossise) of bec sianglusee- units 
(deTasigblne 37)ed to.  B maecximausizee fu ferleight capalcikity ovee trailre ars, erwhicodynh aamicre s amnotong truck type  economies vary significantly 
The v conariasidtionere dof t fuo bs, pe aylothe badess t carmertireicd f, oandr tr duuck ety cffycleicies,n ciyt is 
and vocation is demelo cnsonstrautmedption in th bye p truroposck ced EonfiguPA/raNtioHTn.   CO2 fushown ein l consumthis reppotiort inn reg SA 
Because these regulatio Fnis refguulraetions foesr  40 ato thnrd 4 2017, f 1 orn pawhich ae utu e, Tabge 44.  re le 37 is still instructive as an indicator of medium and heavy trucks energy consumption today. 

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

Calendar Year 2004 2005 2006 2007 2008 5-yr Δ 

Single-Unit 8.8 8.3 8.2 8.2 8.5 -3% 
Combination 5.9 5.2 5.1 5.1 5.4 -8% 
Single-Unit & 
Combination 6.7 6.0 5.9 5.9 6.2 -7% 

Source:  FHWA, Highway Statistics 
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the differitn dg ieneseerl gfuye dl ento sitake ties inoft ofu accoels. unt 

Rgreegulenhations oouse gans me e dium and heavy truck fubased on gallons pemissions r ton-milwere proposed inel 2010 econo amy and arned  thprope Aoscaedde smtay ndarecordsmm areend in aed .e (fol Adandlodwingiti ConO2 al dpeetar tion-ls omiln the)e a s 
report.  section of the 
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Corporate average fuel economy 
rules require more fuel-efficient 
v eceonohicles CAFE ules—the sales-wcars my or or lighft a tru macknsu wfaithctu are Gr'Vse fligeehtet ofd  chuarrmorent mnic mean fWR of 8,500 poundsod orel y leauerl  
rehaqus inciremreaesnet fd slor cightlarsy during the past five years. The ess—
thincris peaeriosed fd, rwomhi 20.7le th e h raequs bieren constant at 27.5 mpg during 
increase of 10%) (Figumpreg i 29n 2004 toement for light trucks has 
manufacturers have an addit). Beginni 23.9 in 2009 (an 
standards. Light trucks can bieona helld to chong ice in MY 2008, 
which accounts for the size of the veh aic rleefoof CrmAFE 
uses the vehicle footprint (the d . The cead slcutalantdaion rd 
wheeach emls mulanuftiplactuiered r by thcan choe disotasencie stbeanctwe eebetwn theeen a thxlee s), a to use this reformed nd standard or the unreformed standard for MY 2008 through MY 2011. The reformed standard for 2009 is 23.4 mpg. 

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 fena bTlehed l AlOEeetstMerprod sna tive Motoucing FFV tos.  Th ince areaser th Fueirel cs Act (AMFA) of 1988
Ec c alculated CAFE by  
Veonomy Mahicles Rulenufa of 2004,cturi eng It, encounxtceended byrantgeives ths feor th Alete A productionrunatotivmoet Fivuee Fleud el 
vcreedithicl ofes c uap ptao 1.ble of2 m oppg teraotwaing on alternative fuels. It g of motivesor  a maCAFE nufastancturdarerds.'s CAF E, which herd alpns it au atomovoid bilpeen alties of the 

 Ford and General Motors have taken nearly full afor ldvaightnta gtruce of the credit for the past five years: Their credits 
halilsotwed oricabylly l tenakw ( CAFTaEbl hae 3ve8 ded to be l)b.  eCenredi at orts fo near the 1.2 mpg limit ess for all mar cnuarsfa hctauvreers —until recently, when several manufacturers received the maximum credit. 

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

Light Trucks 

CHR 0.0 0.1 0.1 1.0 1.5 
FMC 1.3 1.1 0.8 1.5 1.2 
GMC 1.2 1.0 1.1 2.7 2.0 
NIS 0.0 0.8 0.9 1.1 1.4 

Domestic Cars 

CHR 0.6 0.3 0.2 0.2 0.9 
FMC 0.6 1.0 1.0 0.9 1.3 
GMC 0.0 0.0 1.6 1.6 2.1 
NIS 0.0 0.0 0.0 0.0 0.0 

Import Cars 

CHR 0.5 0.6 0.0 1.9 2.0 
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 Light-ve chcmeertifet thicaetion a same ilcean dle diesel engt eemisight asioten

ises

l rna reguielsne  line etivelas an ltionsd gasoevels (or. The  E“bPAins”), angllionwses  must 
or as ae maquanl toufaterna  5 lr’sal  Bcture  as long 

tive binsin  (Bein v eslasl. Taes-weighble 39t sed ahowsvera thgee ei isg lhotwe r than 
cthaertift wicearteion  useto Bd pirion 9r t1o 200 throu6.  Ungh Bin 8), as well as the two 
designed to allow die asndels B intino 10, wtilh 2006,ich we EPA hare specd allowed 
they allowed PM emission lev thelse of 0. mark08/etpl0.06ace, g/ bmi, eciaalluys e 
resresppecectivtiveellyy;. Th and Nes O  emission levels of 0.60/0.30 g/mi, 
0.02 g/2006, amind or all  lotheower.r e biXns were phased out at the end of  Thbins esree esquiresentiad PMl  emission standards of 

 

ly mandate the use of PM traps and low-sulfur diesel fuel. 
 

Policies Drive the Markets 
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Table 39.  Diesel Emission Standards 
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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 DOE.�
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Ultralow sulfur diesel (ULSD) 
requirements sparked the re-
emergence of light diesel vehicles 
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High fuel economy diesel vehicles 
are subsidized 
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Table 40.  Leading Suppliers in Emissions Control 
�Leading�Suppliers�in�Emissions�Control

2005 2009
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proportional to the fuel economy increase over a compaas $2,400 frableor a MY v 2002ehicle ve whoshiclee. Th fueel  etax credit can betimes higher than the reference 2002 vconoehiclmy is ae fuet lle a ast 2.5s large  
economy.  weigDhiesel vehicles up to 6,000 pounds gross vehicle 
Dieemisseslit rating (GirVWRemen)  vonesh ricleequs of 6,001 ttsth wilat mel et EeligiblPA Tie er o 8,500 GV be WR must forII B thein 5 c  
Bin 8 requirements. No 2006, 2007, or 2008 di meereetdit.  Tier II 
vemehiclt thees e in MYmissi 2009ons re aquirements for credit; howevseler, ve fohiculre s 
eligible (Table 41). nd seven vehicles in MY 2010 are 

Diesels enjoy economies of scale in 
Eur f scAaope ccordingtheo  costle, by a beca  to EEA, high dppruse oximaeveryt etelyn- 3f0% to oields iencl sarelaess ee inna prbleo decuonoctiomin ceusts  lmaeverklse fot arre U l.Sik. maely to nufacturers planni35%. ng to Typicentear thl pre dioduceseltion  
aengt fourine  mto oedighel t tiwhmeile Ebe at 100,000 vehicles per year per 
than 50% of new carss thaurot lpeaeven pl.  Frorodum 20cers ty sold in Europe hav06 tpio 2008cally pron , mde bee dieselsourece  (Figure 30). In 2009, th  
vto 46%s. dies,el ov peraricells, l iikn Eeluyro due die toese shl pearp cnetrahangtion es iran thte de gaecrseoalsp  ined e and the enactment of vehicle e scrappage programs in several European countries.  

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 $1,300 $650 
2009-10 Audi Q7 3.0L TDI $1,150 $575 

Jan. 1, 
BMW 2006 TBD 

2009-11 BMW 335d Sedan $900 --
2009-11 BMW X5 xDrive35d $1,800 --

Jan. 1, 
Mercdes-Benz 2006 TBD 

2010 Mercedes-Benz GL 350 BlueTEC $1,800 --
2010 Mercedes-Benz ML 350 BlueTEC $900 --
2010 Mercedes-Benz R 350 BlueTEC $1,550 --
2009 Mercedes-Benz GL 320 BlueTEC $1,800 --
2009 Mercedes-Benz ML 320 BlueTEC $900 --
2009 Mercedes-Benz R 320 BlueTEC $1,550 --

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

2010 Volkswagen Golf 2.0L TDI (automatic) $1,700 $850 
2010 Volkswagen Golf 2.0L TDI (manual)  $1,300 $650 
2009-10 Volkswagen Jetta 2.0L TDI Sedan $1,300 $650 
2009-10 Volkswagen Jetta 2.0L TDI SportWagon $1,300 $650 
2009-10 Volkswagen Touareg 3.0L TDI  $1,150 $575 

 25% 

N/A -- -- 
N/A -- -- 
N/A -- -- -- -- -- -- 
N/A -- -- -- -- -- 

No Credit 

Jan. 1, 
2011 $0 $0 
Jan. 1, 
2011 $0 $0 
Jan. 1, 
2011 $0 $0 $0 $0 $0 $0 
Jan. 1, 
2011 $0 $0 $0 $0 $0 

        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 31, 2005,Hybrids bought or place d into service after December 
muup to be eligible for a deral ist fi$3,400 may   ferst ack (nowlTable 42)edge th.  The me Iantenufarnactul Rncomevenue tax credit of 
qualified veh rers' ceertif Seicrvaictione s of improved fueil celesco annd comyre andit d liamfetouimntse f,ue whl-saviich anrges  bpoasteden otin al.  Credit amounts begin to phase out for a given mav nucaelheindaclfaesc.  turer once it has sold more than 60,000 eligible 
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Federal subsidie

 tec
s di

hnol
scount 

ogy. at manufacture or 
altefu elsA thrnativn eatx acirsee s te fuelsolaxd c forredit us eis  or av uailsead ables f aor fu ceerl totain a opeltraertnae at v  i e motorequivalenvehtiliquid gallo ofcle. Th compe creressed dit isn a$t0.50 pur er gasoline gallon 
natural gas n (LNG),of liqu Pe-Sfiederi pes fueetroll,eaul mgas  ga(CNG) and $0.50 per 
coal through the Fischer-Tropsc hli procquid sef (uLs r, lse,l P adGnde) i cviquedefi froed ompresms ed or liquefied gas derived from biomass and liquefied hydrogen. The entity eligible for the credit is the one liable 

for reporting and paying the federal excise tax on the fuel. ElReigiblvenue e enSetitirveicse mus. t be registered with the Internal 
 galloAn excn alterisen taatxiv ce furedit el blwhenend perrodu is elb g e cigilend containin  at l ast 0.1% gasoliing able for a $0.50ne, dnie sealterl, onk rativ pe fer  uel eqroseneprocli uides fsu, ae.  l Qualified fuels arend cderiovemdpr fesrosme d ocoarl  lt ChNroGug, LNG, LPG, P-Series fuel, 
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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 $900 -- -- 
2011 BMW ActiveHybrid 750Li $900 -- -- 
2010 BMW ActiveHybrid X6 $1,550 -- -- 

Jan. 1, 
Chrysler 2006 TBD TBD 
2009 Chrysler Aspen Hybrid $2,200 -- -- 
2009 Dodge Durango Hybrid $2,200 -- -- 

Oct. 1, 
2009 – 

Jan. 1, Apr. 1 – Sep. Mar. 31, 
Ford Motor Company 2006 30, 2009 2010 2WD $3,000 $1,500 $750  
2010 Ford Escape Hybrid 4WD $2,600 $1,300 $650  
2010 Ford Fusion Hybrid $3,400 $1,700 $850  2WD $3,000 $1,500 $750  
2010 Mercury Mariner Hybrid 4WD $2,600 $1,300 $650  2WD $3,000 $1,500 $750  
2009 Ford Escape Hybrid 4WD $1,950 $975 $487.50  2WD $3,000 $1,500 $750  
2009 Mercury Mariner Hybrid 4WD $1,950 $975 $487.50  2WD $3,000 $1,500 $750  
2008 Ford Escape Hybrid 4WD $2,200 $1,100 $550  2WD $3,000 $1,500 $750  
2008 Mercury Mariner Hybrid 4WD $2,200 $1,100 $550  2WD $2,600 $1,300 $650  
2006-07 Ford Escape Hybrid 4WD $1,950 $975 $487.50  
2006-07 Mercury Mariner Hybrid 4WD $1,950 $975 $487.50  2WD $2,600 $1,300 $650  
2005 Ford Escape Hybrid 4WD $1,950 $975 $488  

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) $2,200 -- -- 
2010 Chevrolet Malibu Hybrid $1,550 -- -- 
2010 Chevrolet Silverado Hybrid (2WD & 4WD) $2,200 -- -- 
2010 Chevrolet Tahoe Hybrid (2WD & 4WD) $2,200 -- -- 
2010 GMC Sierra Hybrid (2WD & 4WD) $2,200 -- -- 
2010 GMC Yukon 1500 Hybrid (2WD & 4WD) $2,200 -- -- 
2010 GMC Yukon Denali 1400 Hybrid (2WD & 4WD) $2,200 -- -- 2WD $2,200 -- -- 
2009 Cadillac Escalade Hybrid 4WD $1,800 -- -- 
2009 Chevrolet Malibu Hybrid $1,550 -- -- 

No Credit 

TBD ------
TBD ----

Apr. 1, 
2010 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
TBD -------------------- Continued on next page. 
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Table 42. Federal HEV Credits (continued) 
2009 Chevrolet Silverado Hybrid (2WD & 4WD) $2,200 --

2009 Chevrolet Tahoe Hybrid (2WD & 4WD) $2,200 --
2009 GMC Sierra Hybrid (2WD & 4WD) $2,200 --

2009 GMC Yukon 1500 Hybrid (2WD & 4WD) $2,200 --
2009 Saturn Aura Hybrid $1,550 --
2009 Saturn Aura Hybrid $1,550 --

2008 Chevrolet Malibu Hybrid $1,300 --
2008 Chevrolet Tahoe Hybrid (2WD & 4WD) $2,200 --
2008 GMC Yukon 1500 Hybrid (2WD & 4WD) $2,200 --

2008 Saturn Aura Hybrid $1,300 --
2008 Saturn Vue Hybrid $1,550 --2WD $250 --

2007 Chevrolet Silverado Hybrid 4WD $650 --2WD $250 --
2007 GMC Sierra Hybrid 4WD $650 --

2007 Saturn Aura Hybrid $1,300 --
2007 Saturn Vue Hybrid $650 --2WD $250 --

2006 Chevrolet Silverado Hybrid 4WD $650 --2WD $250 --
2006 GMC Sierra Hybrid 4WD $650 --

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

Honda 31, 2007 2008 
2008 Civic Hybrid CVT $2,100 $1,050

2007 Accord Hybrid AT & Navi AT $1,300 $650
2007 Civic Hybrid CVT $2,100 $1,050

2006 Insight CVT $1,450 $724
2006 Accord Hybrid AT & Navi AT $650 $325
2006 Accord Hybrid AT & Navi AT $1,300 $650

2006 Civic Hybrid CVT $2,100 $1,050
2005 Insight CVT $1,450 $725

2005 Accord Hybrid AT & Navi AT $650 $325
2005 Civic Hybrid (SULEV) MT & CVT $1,700 $850
Honda hybrids purchased after December 31, 2008, are not eligible 

Jan. 1, 
Mazda 2006 TBD 2WD $3,000 --

2009 Mazda Tribute Hybrid 4WD $1,950 --2WD $3,000 --
2008 Mazda Tribute Hybrid 4WD $2,200 --

-- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- --
July 1- Dec. Jan. 1, 

31, 2008 2009 $525 $0$325 $0$525 $0$362.50 $0$162.50 $0$325 $0$525 $0$362.50 $0$162.50 $0$425 $0
for this tax credit. 

TBD TBD -- ---- ---- ---- --
 Continued on next page 
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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$2,200 $1,150 
Jan. 1, 
2006$2,350 

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 $3,150 $2,600 $2,200 $2,600 --$3,150 $2,600 $2,200 $2,600 $1,550 $3,150 $2,600 $2,200 $3,150 

Oct. 1, 2006 – 
Mar. 31, 2007 $1,575 $1,300 $1,100 $1,300 --$1,575 $1,300 $1,100 $1,300 $775 $1,575 $1,300 $1,100 $1,575 

Sep. 30, 
2007 $787.50 $650 $550 $650 $450 $787.50 $650 $550 $650 $387.5 $787.5 $650 $550 787.5 

Oct. 1, 
2007 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

 

 

Table 43. State HEV Tax Credits and Exemptions 

HEV Tax Credit 

Colorado Income tax credits vary, with a maximum of $6,000.00 
Oklahoma 

  

Income tax credit of 50% of the incremental purchase cost. 
Tax credit of 10% of the total vehicle cost, up to $1,500, if the incremental cost of new AFV cannot be when AFV is resold, as long a tax credit was not previously taken on the vehicle. 

Oregon Residential tax credit up to $1,500; Business tax credit of up to 35% of incremental purchase cost 
South Carolina Income tax credit of 20% of the Federal tax credit. 

HEV Tax Exemption 

D.C. Vehicle excise tax exemption 
Washington Vehicle excise tax exemption 

Source:  Alternative Fuels and Advanced Vehicles Data Center  
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Consumers still face limited 
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stations offering gasoline also offer E85. In cbouontrat 1%st,  othf e numbers of LPG stations have decreased. There were about 500 fewer LPG stations in 2009 than in 2005.  
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  Alternative fuel stations tend to be regionally clustered.  E85 stations are concentrated in the Midwest, whev re more than onnehaw Ee b8e5e n ldeovcealotepdm since-thire 20d of the nationents out0s4ide .  Htohwe Mevidwer, i’sn E85 srec tations 
the strong regional bias.  B es t haentve  redyeaursce, d hehaavive aly boucont ocenne-trfatifthed of in  ththe eion Cardiesolieln sa atation’s ts, tions are rather 
biodiesel stations.  The apparent decotawhich coline il nun thmbeenrsi of stently 
stations from  number of 
2007 icollectnion mcludee tho2007 to 2  estatidology: 008 iT s the result of a chang  in 
(usually B5); wheroens oas, thefferhein stag lotionw-le cvounts  2008 and 2009el blenfrods ofm 200 biodi5–esel 
elinceclutricde s atnd hatioynsd srogelleing B  numbers only n sta20tio nsand h areigh heaerv blilye cnodsnc. e Bntraoth ted in California. 
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Despite the fact that alternative fuels 

each year 

consumption.  When manufacturers equip long-haul tractors and trailers with these specifications, they are designated and labeled as “U.S. EPA Certified SmartWay.”  The U.S. EPA Certified SmartWay label may be used at point-of-sale and applied to the interior of the tractors and trailers by the equipment manufacturers.  An EPA-certified SmartWay tractor is characterized by a model year 2007 or later engine; integrated sleeper-cab high roof fairing; tractor-mounted side fairing gap reducers; tractor fuel-tank side fairings; aerodynamic bumper and mirrors; options for reducing periods of extended engine idling (auxiliary power units, generator sets, direct-fired heaters, battery-powered HVAC system, and automatic engine start/stop system); and options for low-rolling resistance tires (single wide or dual) mounted on aluminum wheels.  An EPA-certified SmartWay trailer is characterized by side skirts; weight-saving technologies; gap reducer on the front or trailer tails (either extenders or boat tails); and options for low-rolling resistance tires (single wide or dual) mounted on aluminum wheels.  Manufacturers who produce tractors, trailers, or tires that have earned SmartWay certification are shown in Table 45. 

Table 45. SmartWay Certified Manufacturers 

SmartWay encourages 
efficient heavy truck 
purchases  EPA certifisignincoifrpicanorattly e lolonges tractorsruck  ancod tmrawe-haul r emissiot ns and piolenrsen that fuel ts with 

arameo nuont t as of aenvaierlabgyle co arna ns alte scoumnevden thtiroonual ghfue ls, the 
(inTacreblae ese 44)tive fu ls increased since 2003 s i.n  L cNonGsu andmp Etio85 sn, whileaw th eLP greaG and test electricity saw decreasefu2006, thels decer teaotaseld consum rel ps. tio Inn  bof aothlte 2005rnativ aend  
decyearr beaefseo irn the, pre aimmaraitilyv de toue t co onsa siugmnpti ion in the 
Despite this decreaouse intn t ofo LtaPl aG cltoernansufimcaned.t   
elcoecnstricumiptity, aon,nd th hey cdonsroguemption of ethtiavnole-fn combined has ,u el 
i2003 lncreaseevde lst beyad 2007.ily, cli  Thembsingrea eg f tuoter portion of alternativee ful nes comparly trisewice  a its els consumed 

Tractors Trailers Tires Daimler Great Dane Trailers BF Goodrich Navistar International Hyundai Translead Bridgestone Kenworth Manac Inc. Continental Mack Stoughton Trailers LLC Double Coin  Peterbilt Trailmobile Canada Limited Dunlop Tire  
Volvo Utility Trailer Manufacturing Company Falken 
  Vanguard National Trailer Corporation Firestone   Wabash National Corporation General     Goodyear     Hankook     Michelin     Toyo Tires      Yokohama 
Source:  EPA 

Table 44. Alternative Fuel Consumption 

Year 2003 2004 2005 2006 2007 5-yr Δ 

LPG 224,697 211,883 188,171 173,130 152,360 -32.2% 
CNG 133,222 158,903 166,878 172,011 178,565 34.0% 
LNG 13,503 20,888 22,409 23,474 24,594 82.1% 
85% 
Ethanol 
(E85) 

26,376 31,581 38,074 44,041 54,091 105.1% 
Electricity 5,141 5,269 5,219 5,104 5,037 -2.0%
Hydrogen 2 8 25 41 66 3200.0%
Total 
Renewables 31,519 36,858 43,318 49,186 59,194 87.8% 
Renewables 
% of Total 7.8% 8.6% 10.3% 11.8% 14.3%   
Total 402,941 428,532 420,776 417,801 414,713 2.9%

Source: DOE Clean Cities Program 
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Federal subsidies encourage idle 
rdeeviceductis inIn large on technologiorder truck to ens, thcouer Eagnee trgy Phes e usoelicy Act of of idling reduction 
aaldditionalowed fol r aw  400-pound wei  2005 
were given theeight o discrf idletioinn og rf egducht etioxen tmptiechon nolforogy th. Stae tes without being subjected to paenadoptinlty.  g this exemption 
allow truSciknsc to e thexcene, mosted th Se mtataexs imuhavem g prosasses d velawhics le which limit bOther Syt an ada ditional 400 lbs (white States) (Figurewe 36). ight 
Sgratatnetse d havby tese hn ave a 400 lb weight allowance which is 
and anotheer fou legforcislatemioennt pen perdisor States n nnel (light blue States). Four have notg at a tdopthis tiedm the (eg wreeneigh Sttat es) exemption (dark blue States). 

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

 
Source: National Idling Reduction News, April 2010. An additional incentive for equipping large trucks with idle reduction technologies was in the Energy Improvcertain eidlmienngt an redud Extctionensi devonic Acest of  and a2008. The Act exempts 
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send truck manufacturers mixed 
si gnalAlthosug h all states allow conventional combinations consisting of a 28-foot semitrailer and a 28-foot trailer, 

only 14 states and six state turnpike authorities allow lof thongeerir c roaomdbi nnation vehicles (LCVs) on at leassemitrailer lonegteworkr thans.   L28C Vfees at rande tra a cttorsraile pr ulollti sng aom e parts 
ftheeatn;  28 a sefemet litroainleg; r olor ang 28-er than 28 feet and a trainglerer  nthanfoot semitrailer and two 28-o m o2r8e  trashown ilersin F. Thie rguorue 37.tes al foot   Aong frozen since 1991.  llowawhblice hrou thetsese L foCrV LsC cVasn t hraavveel b aeern e 
 s Th(Ctaatlesifornia (eF miguaximu, Orere 38)mgon,.  It tru a ndrackng sespe ed lfromim 55 it ismph inc oinns tishrteeent among 
mph on certain roads in th Utea hD.  Thistricist o 25-f Cmpholum spabian)th   to pl 80 aces 

at th means 
matrucnuks traerev is not one common highway speed at which 
efficiencfacytu areersl.  Th frisom m eungiltituneedering of speeds precludes truck 
most commonlfter ry eatracvheingl.  Inst the esapee trud atc wk ehnicghin these th vehat icpealesk  in 
vheahviec esle ttiom paerform well over thd, mae nufacturers design the ted that a common n aetniontire wraidnge se.  Epeed lxpiertsmit  would enable manufacturers to fine-tune engine efficiency to increase fuel economy by 5% to 10%. 
 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. 
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Table 46.  Commercial Fleet 

Company   1 Merck & Co., Inc.  2 Schwan's Home Service Inc.  3 State Farm Mutual Auto Insurance Co  4 GE Healthcare  5 Xerox Corp.  6 Bristol-Myers Squibb Co.  7 Ferrellgas  8 Eli Lilly & Co.  9 Johnson & Johnson Services Inc.  10 Honeywell International Inc.  11 Consolidated Edison Company of NY  12 Florida Power & Light  13 United Parcel Service (UPS)  14 DSWaters of America  15 Monsanto Co.  16 Liberty Mutual Insurance  17 Delta Airlines  18 Comcast Corp.  19 National Grid  20 Ecolab Inc.  21 Alliant Energy  22 Novartis Pharmaceuticals  23 Federal Express Corp.  24 Schneider Electric/Square D  25 BMHC (BMC West/SelectBuild)  26 Cox Enterprises Inc.  27 Land O' Lakes Inc.  28 University of Michigan  29 Xcel Energy  30 Los Angeles World Airports  31 Southwest Gas Corp.  32 Questar Gas Company  33 PPG Industries  34 JEA Fleet Services  35 Dallas/Fort Worth International Airport  36 Consolidated Coca-Cola Bottling  37 University of California, San Diego  38 Peoples Gas Light and Coke Co.  39 Roche  40 Archer Daniels Midland  41 University of California Los Angeles  42 University of Washington  43 American Family Mutual Insurance Inc.  44 University of California Davis  45 Nicor Gas  46 University of Iowa  47 Santee Cooper  48 Toshiba America Medical Systems  49 Anixter Inc.  50 Walgreens  

Alternative Fuel and Advanced Technology 
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Source:  “Top 50 Green Commercial Fleets,” AUTOMOTIVE FLEET 500 / 2008 

*Includes dedicated and bi-fuel vehicles. 
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Table 47. Federal Government-Owned Fleet Vehicles by Fuel Type 

Fuel Type 2005 2006 2007 2008 2009 

CNG 12,137 10,772 9,288 8,210 6,486 
Diesel 82,687 79,954 83,285 84,326 83,794 
Diesel Hybrid * * * * 53 
E-85 82,864 96,229 113,046 129,858 143,652 
Electric 185 111 100 83 57 
Gasoline 454,452 443,318 436,168 422,758 411,870 
Gasoline Hybrid * * * * 5,582 
LNG 51 64 34 33 20 
LPG 312 292 312 221 185 
Hydrogen 0 0 0 2 4 
Total 632,688 630,740 642,233 645,491 651,703 
* Until 2009, hybrid vehicle sales were not reported separately. 

Source:  General Services Administration, Federal Fleet Report 2005-2009. 
 As the preceding sections have shown, the economic recession of 2008 and 2009 took an especially hard toll on the American automotive industry.  In the coming years, as the economy is expected to recover, so are automotive manufacturers and suppliers.  Additionally, the Energy Independence and Security Act (EISA) of 2007 combined with the Obama Administration’s direction to accelerate planned fuel economy regulations spell big news for the coming years:  auto manufacturers are required to increase fuel economy significantly through 2016 and potentially beyond.  Thus, although uncertainty surrounds the technologies, fuel economy improvement is—at present—a legal certainty.  The following sections show in what vehicles and by what dates commercialization of emerging technologies is expected to occur in combustion, alternative fuels, and HEVs during the next five years. 
Light-vehicle CAFE standards will 
become more stringent  EISA 2007 sets an ambitious goal for the national fuel economy standard of 35 mpg by 2020, an increase of 40%.  This increase marks the first instance that CAFE standards have increased above the levels established when they were created in 1975.    For MY 2012 through MY 2016, NHTSA and EPA issued joint rulemaking to establish a new National program to regulate fuel economy and greenhouse gas emissions. The intention is not only to regulate cars and light trucks in this new program, but also medium and heavy vehicles, which have never been subject to fuel economy standards before. 

 On March 30, 2009, NHTSA published the final rule for MY 2011 by raising CAFE standards for both cars and light trucks. In this rule, the fuel economy targets are based on the size of the vehicle as measured by the vehicle footprint [the distance between the wheels (width) multiplied by the distance between the axles (length)]. NHTSA estimates that the new standards will save 887 million gallons of fuel over the lifetime of the MY 2011 cars and light trucks and reduce CO2 emissions by 8.3 MMT during that time. The average standards are shown in Figure 39.  Each manufacturer will have a slightly different standard to meet based on how its average footprint varies from the total average footprint. NHTSA is researching proposed standards for future model years.             

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 
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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 
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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  
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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 XH-150 Extreme Hybrid Aptera 2e R8 E-tron Mule M-150 XE20 Yard Tractor XE30 Yard Tractor Megacity Mini-E Vision Efficient Dynamics e6 F6-DM F3-DM ecoVoyager Fiat 500EV Jeep Renegade PHEV Jeep Wrangler Range Extended EV Chrysler Town & Country EV minivan C-ZERO Survolt Coda Electric Sedan MT-WIV Sprinter PHEV Van Smart ED ForTwo Electric Vehicle Circuit EV Furtive e-GT PHEV School Bus medium-duty trucks XT320E Quantum Karma Plug-In Hybrid AirStream HySeries C-Max PHEV Ford F-550 Trouble Truck 

US MPG AER Engine Battery Release 2013-2014 150 40   Li-Ion Late 2011 350 100 10-13kWh  Late 2012 107 31 TDI V6 Li-Ion Available 150 280 kWhr Available 60 140 kWhr Available 150 280 kWhr 2013 160 35 kWh 2013 156 35 kWh Li-ion 2013 60.6 31 Li-Ion, 10.8 kWh 1.tur5L bodiesel 2011 205 186 75 kW - 160 kW lithium iron N/A 60 2.0-2.4L  phosphae 2012 60 1.6L Fe Concept 300 40 Li-ion  2012 59 50 Li-ion 110 Concept 40 1.5L 3 cyl Li-ion equiv 2010/2011 50 40 1.0L 3-4 cyl 27 kWh Li-ion 2010/2011 50 40 1.0L 3-4 cyl 22 kWh Li-ion Late 2010 80 330 volt Li-ion   Prototype 124 140 Li-Ion (2)   End 2011 100 33.8 kWh Li-ion   2011 100 120 kW Li-ion N/A 20 2.7L or 2.3L D NiMH or Li-Ion  2012 100 16.5 kWh Li-Ion   150-2013 Li-Ion?  120  122-Late 2012 VL 4 - 125 kW  252  available VT365 V8 D     available multiple multiple 2 13 kWh available 60 x 2   swappable 2.0L direct 2011 100 50 Li-ion injection Concept 305 25 336 V Li-ion  1.6-2.0L 2012 Li-ion   4 cyl 2011 10 Li-ion   

Motor 

8 kWh  230kWh combined 300 hp 200 hp 300 hp 150 hp 150 kW 33 hp &  80 hp 75/450  50 hp 286 electrhp ic 
268 hp 268 hp 190 kW 47 kW,  64 hp 300 hp 
 
90 kW 30 kW 200 kW 340 hp 
multiple  201 hp (2) 
     

Additional 

electric traction motor gas, electric and PHEV models planned 4 asynchronous motors electric motor electric motor electric motor electric motor electric motor two electric motors electric motor  dual mode  
electric motor 
  permanent magnet synchronous motor race car w/ two electric motors 100 kW electric drive system all electric, walk-in van   electric dual engines electric motor 
all electric 
 hydrogen-powered fuel cell 

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

Ford 

Ford 

PHEV Escape 
Focus EV Transit Connect EV 

2012 120 30 2.3L 4 cyl 10 kWh Li-ion 
23 kWh liquid End 2011 100   cooled 2011 80 28 kWh Li-ion 

 
 28 kWH 

internal combustion engine 
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Several possibilities exist to reduce 
heav operaIdltoe ry-eand incrrsea a

truck engine iddundc fltioeen t mis aa worthThe rsy: ses savings. na geme Igot raedlingl for auces ll fu heeal cvyo-nstruumckpti on reopeducratitoron or is a flecehieved is ultimatediut manager.  Somel fly thm bey  dwhicecisioh idln ofeeets may opt to   thpursue e auxiliary power-unit technology, which consists of a small auxiliary engine used to provide climate control and 

electrical power for the sleeper cab and engine block heater when the vehicle is parked.  Other may pursue othShorer sepoolwutioer Tnse,c shuncolh ogias those promoted by IdleAire or more detail earlier. es, both of which were discussed in 
 the most pAn interograted electric hybrid solution probably holds speewill bd ae most whicmiseh hea forvy truc idle rkesd pucrogtion ress in towathe lot di rng tha term.  The rectly affected by fuel prices adnd t solution government regulations. 

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 Cadillac Provoq Chevrolet Volt Opel Ampera BLUE-WILL M35h C-X75 Electric SUV Land Rover LRX Land Rover range_3 Lotus CityCar Concept Vito E-Cell Innovative Electric Vehicle (iMiEV) Canter E-CELL eStar Delivery Vehicle PHEV Leaf Joule EV Bluecar EcoRide BE35 HFC35 Plug-in Hybrid Fuel Cell Bus Hummer H3 

Newton Electric Truck Roadster Model S Prius PHEV Solo Crossover E-Up Golf TwinDrive ReCharge Volvo C30 Battery Electric 

  (P)HEV Demonstration and Upcoming Models (Continued) 

US MPG AER Engine Battery Motor Release Concept 300 20 Li-ion   available 35-40 25-50 1.4L 4 cyl 16 kWh Li-ion 150-hp electric 2011 311 37 16 kWh Li-ion 150-hp electric  2012 55 20-40 1.6L lithium polymer 100kW electric 2012 32.2 67hp 3.5L V6 1.3 kWh Li-Ion 50 kW electric Concept 560 68 2 @ 145kW  plug in Li-Ion 580kW total 2013 80 Late 2011 49.9 2013 20 3.0L V6 Li-Ion 25kW electric Late 2013 200 35 1.2L 3 cyl Li-Ion 2011 80 4-6 cyl 32 kWh Li-Ion 60 kW electric  80-2011 330V 16kWh  100   Concept 74.5 40 kWh Li-Ion 70kW    80 kWhr Li-Ion available 100 70kW 102 hp   Cassette 2012 300 100 24 kWh Li-Ion 62- 80kW available 24 kWh Li-Ion  138  synchronous 36 kWh Li-ion2014 143 75 kW   traction 2011 155 L.M.P. 50 kW electric 150 PM available 30 72 kW-h Li-Ion   150kW available 250 150 kW    3 Li-ion battery 2011 100 40 2.0L turbo 200 kW packs 80-120kwh Li-Ion2010  100   120kw Electric 375 Volt AC air-cooled 2011  245 Li-Ion Induction electric 160-2012   42-95 kWh  300 2012 50 13  5.2 hWh  770-hp AC- 30-kW 2011 1,000 200 induction   microturbine electric 2013  80  18 kWh Li-ion 50 kW electric 2011  30  Li-Ion 82 hp electric 2012  60    24 KWh, 617 lb 2013  90   

Additional 5th generation hydrogen fuel cell backup generator "range extender" 
4 195 hp electric motors 
CO2 Offset Program plug-in diesel plug-in hybrid powertrain  all electric 
 all electric 
all electric all electric electric electric bus hydrogen-powered fuel cell 100 kW generator 
  45 minute quick charge -14 hr charge (95 kWh)  
 TwinDrive connected directly to gasoline engine  8 hr recharging time 

Source: Plug-In Vehicle Activities Summary, October 2010. 
Vehicle Li-Ion 



48 2010 Vehicle Technologies Market Report 

 

Class I Freight Railroads

Seven railroads are considered 
Class I Railroads A railroad is designated as a Class I Railroad based on its operating revenue.  To be a Class I Railroad in 2008, operating revenue must be $401.4 million or more.  This threshold is adjusted for inflation annually. There are currently seven Class I Railroads (Table 49), all of which greatly exceed the minimum operating revenue criteria for Class I (Figure 43). The active rail network by company is shown in Figure 44. There are 94,209 road miles in the Class I railroad mileage, not including parallel tracks at sidings and yards. 

Table 49. List of Class I Railroads 
Name Acronym BNSF Railway Company BNSF Union Pacific Railroad Company UP Norfolk Southern Railway Company NS CSX Transportation, Inc. CSX Grand Trunk Corporation CNGT  Kansas City Southern Railway Company KCS Soo Line Railroad Company SOO 

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  There are two American manufacturers of locomotives: Electo-Motive Diesel and General Electric Transportation.  Both manufacturers have been selling locomotives for more than 80 years and currently sell their products worldwide. The demand for new locomotive units varies from year to year; Figure 45 shows the historical trend of new locomotive installations going back to 1955.  In the last five years, new locomotive installations have been about 4% of the total locomotive population; about 24,000 locomotives were in service in 2008. 

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 Many of locomotivTthheer loe caromotive aboes aeust  o220 years old; thirty-percentn4 t,0r of ah0e se0 t lotill inco  se

llrac motives in lockosmotiv todaye sa r
rve s moericevircee th . in service ian n 2008 were built before 1985 (Figure 46). Sixteen percent of all locomotives were manufactured are 1-4 years old. 

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

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

Neelectricw  llocomotocomotives iinsves on the tracks 

wUP and Cere instSXalle (Tabd byl eU 50)P and.  A totalled into service, mainly by BNSF, 
“Other” category include mo NSt. al of 143 The locomreobtuiveilts  locomotivin the es 
motors to assist locomotivess, buttly “s nolu mogs” (with tive potrawecr) ationn some battery-pow d were 129 rebuilt locomotivered switces inhingstalle locod imnot 200ives8, .   Thwith BNere SF 

In 2008, there were a total of 819 new diesel-

and SOO accounting for the majority of those.  

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

 Diesel-
Electric Other Total 

BNSF 382 0 382
UP 179 0 179
NS 40 0 40
CSX 181 35 216
CNGT 0 0 0
KCS 37 0 37
SOO 0 0 0
Total 819 35 854

Rebuilt Locomotives Installed 
BNSF 0 0 0
UP 103 0 103
NS 26 14 40
CSX 0 0 0
CNGT 0 0 0
KCS 0 0 0
SOO 0 0 0
Total 129 14 143

Other/Used Locomotives Installed 
BNSF 28 39 67
UP 3 0 3
NS 2 0 2
CSX 2 0 2
CNGT 1 0 1
KCS 0 0 0
SOO 54 0 54
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 Raifreight clroada ers aquis pwemelnl.  t Thoughnot only t ihenclud popules locomotives, but 
of fhas reibegehnt  cfaiarrly s in sstabervlei ocev her atsh gerow pastn  fbive ation of ly 8ye%a (rTas, blthocomotives 
2008, 30% of the freight car e 51)e number 
another 20% were tank carss.  Pl wearin e coveboxcraersd ho and ppers, a.  Indn  reThfe rigtyepreatse ofd cars  cargo cwearrerie on thd bye  eadecclinh free fighromt c 2004 ar typto 2e ar008.e   listed in Table 52.   
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Table 52. Examples of Commodities Moved by 
Freight Cars 

Boxcar - Plain General commodities or mixed freight with protection from weather and theft. 
Boxcar - 
Equipped 

Same as other boxcars, but equipped with permanent racks for carrying a specific commodity or equipped with a loading device. 
Covered 
Hoppers 

Dry bulk commodities, such as grain, fertilizer, cement, and sand. 
Hoppers 

Bulk commodities, such as coal, ore, and grain.  Hoppers discharge cargo on the underside of the car. 
Flat cars 

Larger objects, such as heavy machinery and pipes. Some flat cars carry intermodal trailers or containers. 
Refrigerator 
cars Perishable foodstuffs. 
Gondolas Loose bulk commodities, such as scrap metal and construction material. 
Tank Cars Liquids and gases, such as petroleum, solvents, food products, and chemicals. 
Others 

There are many other types of freight cars that are specialized for a commodity, such as automobiles cars, livestock cars, and wood chip cars.  

Average cost of a new freight car is 
$95,000 The average cost of a new freight car in 2004 was $82,000 (in real 2008 dollars), but that average rose to $95,000 in 2008 (Figure 47). The average can change significantly from year to year due to the types of freight cars purchased in that year and how much specialization is required.  A special service flat car costs about $224,000, while a gondola costs $75,000. 

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 22 23 24 24 24   
Freight Cars in Service  1,288  1,317  1,361  1,386  1,393  100%  Boxcar - Plain 19 20 20 16 16  1%  Boxcar - Equipped 115 114 113 105 99  7%  Covered Hoppers 378 383 398 412 415  30%  Hoppers 143 151 162 167 168  12%  Flat cars 159 169 174 172 170  12%  Refrigerator cars 24 24 23 22 19  1%  Gondolas 201 202 209 218 220  16%  Tank Cars 244 249 257 269 281  20%  Others 5 5 5 5 5  0% 

     Sources: American Association of Railroads. Railroad Facts, 2008. Washington, DC. 2009. and the four previous editions  
     of Railroad Facts.  
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Rail vroad

lmae ny  of arThe ength theiabl traes fuff, sicielench effcy  a oin, au nds thf ia ce loiweiencomogchtyt oiv is impf the ene fgrineeigh dret copevandrsin, s gon  
meaton-milesure fos pr er ragallon of ilroad effic sloipee e l n of thcy terrainfue that is consum is the numb. Aer g of ood ed. Sincereve 2004,nue  that measure has grown from 410 to 457 – an 11% improvement (Figure 48). 
Figure 48. Trend of Revenue Ton-Miles per Gallon of 

Fuel Consumed 

Source: American Association of Railroads. Railroad Facts, 2008. 
Washington, DC. 2009. On a company basis, CNGT has the highest efficiency in 2008, with 532 revenue ton-miles per gallon (Figure 49). The other Class I Railroads have efficiencies between 450 and 500 revenue ton-miles per gallon, with the exception of NS, with 405. 

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. 
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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 1973-1992c 2010 1 5 8 0.22 
Tier 1a 1993c-2004 2010 0.55 2.2 7.4 0.22 
Tier 2a 2005-2011 2010 0.3 1.5 5.5 0.10d 
Tier 3b 2012-2014 2012 0.3 1.5 5.5 0.1 
Tier 4     2015 or later 2015 0.14e 1.5 1.3e 0.03 

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 1973-2001 2010 2.1 8 11.8 0.26 
Tier 1a 2002-2004 2010 1.2 2.5 11 0.26 
Tier 2a 2005-2010 2010 0.6 2.4 8.1 0.13b 
Tier 3 2011-2014 2011 0.6 2.4 5 0.1 
Tier 4 2015 or later 2015 0.14c 2.4 1.3c 0.03 a - Tier 1-2 switch locomotives must also meet line-haul standards of the same tier. b - 0.24 g/bhp-hr until January 1, 2013 (with some exceptions). c - Manufacturers may elect to meet a combined NOx+HC standard of 1.3 g/bhp-hr. 

     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 50.3 52.4 51.6 47.9 
CH4 0.1 0.1 0.1 0.1 
N2O 0.4 0.4 0.4 0.4 
HFCs 2.2 2.2 2.2 2.3 
Other 0.1 0.1 0.1 0.1 
Total Rail 53.0 55.1 54.3 50.6 
Total 
Transportation 2,020.9 1,997.6 2,008.6 1,890.8 
Rail Share of 
Total 
Transportation

2.6% 2.8% 2.7% 2.7% 
             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 Hybrid diesel-electric locomotives are being developed that will capture the energy dissipated during braking and store it for future use.  This has the potential to reduce fuel consumption by up to 15% and emissions by 50% compared to most locomotives currently in use. In addition, the hybrid will operate more efficiently in higher altitudes and up steep inclines. Automatic engine start/stop technologies are also being developed that can reduce engine idle time, thus reduce fuel use and emissions. 
Deregulation of the railroad industry 
has been successful The Staggers Act of 1980 removed many regulatory restraints on the railroad industry, thus providing the rail companies increased pricing flexibility while still protecting the shippers. This balanced regulation has helped the rail industry to gain financial health, gain market share, and increase productivity, all while rates have declined (55% decline from 1981 to 2009, according to the American Association of Railroads). 
Traffic density has increased for 
most Class I Railroads BNSF and KSC had the largest increases in traffic density from 2004 to 2008, which is measured as million revenue ton-miles per owned mile of road (Figure 50).  Traffic density is an indicator of the utilization of the railroad infrastructure.  A higher traffic density means greater utilization efficiency.  In 2008, BNSF and UP had the highest traffic densities, followed by the SOO, one of the smallest 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 There are many different types of railcars which are designed to haul the various products moved by rail. The railcar with the highest capacity is the Flat TOFC/COFC; due to the ability to double stack the trailers/containers on the railcar, the capacity is nearly double that of any other rail car type (See Table 56).   Gondola and hopper cars all average above 100 tons per car, while boxcars, refrigerator cars, and other types typically hold less. The average capacity for all cars has increased significantly over the last 50 years (Figure 51). 
Table 56.  Average Capacity Per Rail Car, 2008 

(Tons) Box - Plain 40'  60 Box - Plain 50 '  95 Box - Equipped 83 Gondola - Plain  115 Gondola - Equipped 101 Covered Hopper 106 Open Hopper - General Service  104 Open Hopper - Special Service  106 Refrigerator - Mechanical  81 Refrigerator - Non-Mechanical  79 Flat TOFC/COFC* 223 Flat Multi-Level 39 Flat General Service 77 Flat All Other 97 All Other Types  59 Average Freight Car Capacity 100 * TOFC = trailer on flatcar.    COFC = container on flatcar 
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 Productivity, measured as revenue ton-miles per employee-hour, has increased 10% over the last five years (Table 57).  Impressive as that is, data show that the productivity rate in 2008 is five times that in 1980 when deregulation of the freight railroad industry was first enacted. 

Table 57:  Productivity Rates 

Year 

Revenue 
Ton-miles 

per 
Employee 

Revenue Ton-
Miles per 

Employee-Hour

1980 2.1               863  
Deregulation in 1980 

2004 10.6            3,908  
2005 10.5            4,019  
2006 10.6            4,059  
2007 10.6            4,182  
2008 10.8            4,307  

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

                  

  The economic downturn in 2008 and 2009 affected the transportation sector. Declines in energy use, vehicle sales, and vehicle-miles of travel were experienced during this period, along with volatility of fuel prices. Despite this, new engine and vehicle technologies are entering the market. Alternative fuels and cleaner fuels are also becoming more readily available. Railroad locomotives and freight cars are advancing too.  In the coming years, the new technologies will help the transportation sector to become more efficient in the movement of people and goods.     

Summary 
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21ST CENTURY TRUCK PARTNERSHIP 
http://www1.eere.energy.gov/vehiclesandfuels/about/partnerships/21centurytruck 
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Key Report Contacts    
For more information on this report, please contact:  Jake Ward, U.S. Department of Energy  Stacy Davis, Oak Ridge National Laboratory 
      202-586-7606; jacob.ward@ee.doe.gov   865-946-1256; davissc@ornl.gov  


	Cover
	Contents
	About the Report
	Executive Summary
	Transportation Energy Trends
	Transportation accounts for 28.5% of total U.S. energy consumption
	Transportation is more efficient
	Vehicle miles are increasingly disconnected from the economy
	Energy prices affect the transportation sector
	Transportation energy consumption is cleaner
	Light vehicles comprise the majority of transportation energy consumption
	Class 8 trucks, though moderate in number, use the greatest amount of fuel

	Market Trends: Light Vehicles
	Leading engine suppliers are stable in the United States, but their businesses are growing faster abroad
	Panasonic dominates the American hybrid vehicle battery market
	GM and Chrysler undergo major restructuring
	OEM production facilities are concentrated by manufacturer and by state
	Sales volumes have decreased significantly and market shares have shifted among top OEMs
	Federal scrappage program created demand for new cars
	Major manufacturers have been hard hit by the general economic recessioni
	Real average vehicle costs are decreasing slightly
	Light trucks make up 47.5 percent of new vehicle sales
	CAFE has increased for cars and light trucks
	Most light vehicles gained weight
	Consumers are purchasing more powerful engines
	Vehicles are comprised of more advanced materials
	More vehicles feature gasoline direct injection (GDi)
	Volkswagen is the only volume seller of light diesels in the United States
	Flex-fuel vehicles make their way into the population
	Toyota sells the most hybrid electric vehicles
	HEV incremental price has changed but has not decreased definitively

	Market Trends: Heavy Vehicles
	Policies Drive the Markets
	Corporate average fuel economy rules require more fuel-efficient vehicles
	The Alternative Motor Fuels Act eases CAFE requirements for flex-fuel fleets
	Light vehicle emissions standards require clean diesels
	Ultralow sulfur diesel (ULSD) requirements sparked the re-emergence of light diesel vehicles
	High fuel economy diesel vehicles are subsidized
	Diesels enjoy economies of scale in Europe
	Special tax credits incentivize the purchase of HEVs
	Federal subsidies discount alternative fuels
	Consumers still face limited alternative fuel availability
	SmartWay encourages efficient heavy truck purchases
	Federal subsidies encourage idle reduction technologies
	The nation’s largest commercial fleets include advanced technology vehicles
	Heavy- and medium-truck sales have declined significantly
	GM has significantly increased its class 3 truck market penetration
	Diesel engine sales have decreased significantly
	Medium and heavy hybrid trucks are on the market
	Medium and heavy trucks are more likely to be diesel vehicles
	Truck stop electrification reduces idle fuel consumption
	Heavy trucks are increasingly comprised of advanced materials
	Energy performance was relatively steady
	Measuring medium and heavy truck energy intensity requires a freight-based metric

	Coming up in 2011 – 2015
	Class I Freight Railroads
	Seven railroads are considered Class I Railroads
	Locomotive manufacturers have a long history
	Old locomotives are still in service
	Average cost of a new freight car is $95,000
	Railroad fuel efficiency is improving
	Ultralow sulfur diesel makes a difference
	Tier 3 and 4 Locomotive emission standards are set
	Rail accounts for less than 3% of transportation greenhouse gas emissions
	Future technologies for locomotives
	Deregulation of the railroad industry has been successful
	Traffic density has increased for most Class I Railroads
	Average railcar capacity is expanding
	Productivity of Class I Railroads is at an all-time high
	Light-vehicle CAFE standards will become more stringent
	New heavy-truck fuel consumption and emissions standards will be finalized
	New heavy-truck technologies will be deployed in response to tighter fuel economy and emissions regulations
	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

	Summary



