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Subject: Docket number 1O-ALT-1, 2011-2012 Investment Plan Advisory Committee 

The Draft of the 2011-2012 Investment Plan does not contain funding opportunities for the 
development ofPHEV/EV Light duty trucks or any deployment incentives for such vehicles. 
Quantum Technologies believes that the CEC is missing out on a very effective opportunity to 
reduce GHG emissions and general fuel consumption on a wide scale range and we feel that the 
CEC needs to consider this item in the 2011-2012 investment plan. 
Quantum Technologies requests that the budget plan considers such funding opportunities and/or 
deployment incentives for following reasons: 

1.)	 Vehicles in this class represent the most sold vehicles in the US but there are no 
PHEV/EV light duty trucks currently available. Development funding for this segment 

would create significant value to the dollars spent. 

Top selling light vehicles 2011
 

May 5 mos,
 

1 Ford F series 42.399 Ford F series 214,461
 

} Top 2 vehicles sold are Light Duty trucks 
2 Chevrolet 

28,409 Chevrolet Silverado 150,206
Silverado
 

3 Chevrolet Malibu 25,600 Toyota Camry 126,094
 

4 Nissan Altima 25,525 Honda Accord 120,039
 

Toyota

5 Ford Fusion 24,666 117,875CorolialMatrix
 

6 Ford Escape 23,140 Nlssan Altima 112,308
 

7 Hyundai Sonata 22.754 Ford Fusion 110,878
 

8 Chevrolet Cruze 22,711 Honda Civic 110,086
 

9 Ford Focus 22,303 Ford Escape 100,333
 

10 Ram 20,117 Chevrolet Malibu 99,046 

Source: Automotive News 
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2.) Conswners cannot buy PHEV/EV light duty trucks due to lack of availability. The 

OEM's are not offering such vehicles due to a current lack of sales volume for such 

vehicles. The assembly lines of such vehicles are targeted towards much larger volume. 

Development funding for such vehicles combined with deployment incentives would 

support a much larger proliferation ofPHEV/EV light duty trucks much earlier and has 

an additional convincing effect on the OEM. 

3.) This vehicle class has a profound effect on GHG emissions. Current Quantum in-house 

analysis and testing is putting the reduction effect on GHG emissions between 3 to 5 fold 
over conventional light duty trucks for most of the PHEV applications. 
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4.) Fleet operators are very interested in such vehicles due to their economic benefits for 

significantly less fuel conswnption combined with less maintenance cost. Most of the 

fleets have some kind of corporate mandate to reduce GHG emissions. The initial price 

point is the detening factor against a purchase. To lower the initial price point would help 

the most to support proliferation. Development funding would aid in the reduction of the 

initial purchase price and would aid towards larger production volumes which will reduce 

the price point even further in the future. 

In summary, Quantum Teclmologies is asking the CEC to consider development funding and 
deployment incentives for PHEV/EV light duty trucks in the 2011-2012 CEC investment plan. 
The availability of such vehicles will have a major effect on GHG emissions in California. Most 
fleets would replace their current light duty trucks with PHEV/EV light duty trucks in support of 
GHG reductions and at the same time be more economically efficient. 
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For questions and/or more details on the PHEVIEV light duty truck opportunity please contact: 

Volker Amelung 
Managing Director, Business Development 
Quantum Technologies Inc. 
25242 Arctic Ocean Drive 
Lake Forest, CA 92630 

Tel: 9499303481 
Cell: 949633 2026 
e-mail: vamelung@qtww.com 

lLS ~ i~ A~I A _ 

Volker Am~/ll 

Attaclunents: 
1.) Quantum letter to CEC from Dec. 9,2010 explaining 2 PHEVIEV programs Quantum is 

working on. 
2.) Copy of Electrification Roadmap Fleets 
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17872 Cartwright Road 
Irvine, CA 92614 

949,399.4500 P 
949,399.4600 f 

To: 

California Energy Commission 
Dockets Office, MS-4 
Re: Docket No. 10-ALT-1 
1516 Ninth Street 
Sacramento, CA 95814-5512 

Subject: Docket No. 1O-ALT-1, 2011-2012 Investment Plan 

Quantum Technologies requests the CEC to consider 2 programs to the CEC 2011-2012 
Investment Plan. 

Program NO.1:	 Support the engineering, manufacturing and production of a Range 
Extended Electric Light Duty Truck based on the Ford F-150 (Quantum 
PHEV F-150) 

Program NO.2:	 Institute a Pilot Project for the manufacturing and production of an 
Electric Driven USPS Long Life Vehicle (LLV) 

Program No.1: Range Extended Electric Light Duty Truck (Quantum PHEV F-150) 

There are currently 4.5 Million Class 1&2 Light duty trucks1 in Fleet operations nationwide. 

Based on typical user driving durations of 10 years in Government Fleets and 7 years in Private 
Fleets2

, the replacement requirements of those vehicles exceed 550,000 vehicles each year. 
Even with a moderate penetration of 1% of new vehicles being PHEV/EV vehicles in 2012 that 
would present a total of 5,500 Class 1 & 2 PHEV/EV trucks. Estimating that in the years to follow 
the penetration will rise significantly, the numbers could reach more than 20,000 PHEV/EV 
Class 1 & 2 trucks every year. As an example, even a still moderate 5% penetration of PHEV/EV 
trucks in Fleet usage in 2020 is totaling up to 27,500 Class 1 & 2 trucks driving either fully 
electrical or range extended electrical. 

In addition, the driving profiles of Class 1&2 trucks in Fleet operations strongly support the 
usage of electric drive vehicles. Average driven miles per day in Light Government is 22 miles 
and 75 miles in private fleets3

. 

1 Fleet Electrification Roadmap, Nov 2010. Electrification Coalition: Class 1 trucks up to 6000 Ibs GVWR, Class 2 trucks from 6,001 to 

10,OOOlbs GVWR 

2 Fleet Electrification Roadmap, Nov 2010, Electrification Coalition 

3 Fleet Electrification Roadmap, Nov 2010, Electrification Coalition 
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Fleet vehicles are, from a charging infrastructure point of view, so called A to A vehicles due to 
their central charging profile. No external charging infrastructure would be required. 

There is currently no PHEVlEV light duty truck available which meets the Fleet Operators
 
specifications. For the OEM the yearly production numbers are still too low and for many
 
Upfitters the vehicle add-on price is still too high for Fleet operators to accept.
 

The Ford F-150 is a Class 2 truck and represents the one light duty truck which sticks out the
 
most:
 

Most Fleets operate the F-150 due to its work profile (rugged workhorse)
 

The most sold vehicle in the US exceeding 600,000 vehicles every year
 

Based on the proliferation of the F-150 it is estimated that conservatively 25% of the total
 
volume of the 5,500 annual PHEVlEV Class 1&2 trucks is represented by the PHEVlEV F-150.
 
Being able to provide a technical solution using already in production power electronics,
 
Quantum is working on a Range Extended Electric F-150 truck with 35+ miles all electric range
 
and 400 miles hybrid range using its F-Drive Technology.
 

For this project Quantum is seeking matching funds to design, engineer and manufacture up to
 
5,500 PHEV based on the Ford F-150 within the next 3 years to enable Fleet operators to add a
 
light duty truck to their fuel efficient fleets.
 
This 3-ye~r period will establish and demonstrate the market for this vehicle. After that time
 
frame the volume will be high enough for the OEM to fully engage which will bring the per
 
vehicle cost down even further.
 

The total amount of funds required is $6.8 Million including all engineering and the set up of
 
the manufacturing facility. Quantum is seeking a 50% share of matching funds to aid in the
 
execution of this program.
 

The manufacturing facility would be at Quantum Technologies in Lake Forest, CA.
 
Start of Production is targeted for the First Quarter of 2012 with Pre-production vehicles being
 
available for Fleet usage in the second half of 2011.
 

Current projections add 85 new employees to Quantum's production facility which in turn
 
would create additional 260 -750 indirect and induced new employment opportunities for
 
California4

. 

The fuel efficiency of the F-150 PHEV will be at 70 mpg for all travel up to 65 mile per day which 
will reduce the CO2 emission to 75 glkm (see chart 1). 

Based on RIMS II from the Bureau of Economic Analysis 
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Competitive VehIcles 

The Fleet customer is purchasing the base F-150 and Quantum Technologies will be converting
 
the F-150 into the Quantum PHEV F-150 at its Lake Forest facilities. From there the finished
 
vehicle will be shipped to the Fleet customer's destination.
 

Current Fleet demand drives the Range extended Electric version of the F-150, but some Fleets
 
already show interest in an electric only version. The PHEV provides the platform for an easy
 
evolution to an electric only F-150.
 

The current HVIP program covers vehicles higher than 8500 Ibs GVWR.
 

Quantum is requesting an exception for Fleet users only to extend the weight limit down to
 
6,700 Ibs GVWR to match up with the Quantum PHEV F-150.
 

Program No.2: Electric conversion of the USPS LLV
 

Quantum Technologies is among 4 other companies currently engaged in an USPS project to
 
prove the performance of an Electric Drive Vehicle for the US Post office.
 
The vehicle chosen from the USPS was the Grumman Long life Vehicle (LLV) due to its daily
 
drive cycle of about 25 miles. This is a perfect application for an EV.
 

Quantum is applying its all-electric 
QuietDrive™ System to the vehicle 
as a full replacement of the current ICE. 

There are about 142,000 LLV's in operation 
today. 

The Grumann Long Life Vehicle 
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To convert all 142,000 LLV's into EV within the next ten years a total of 2,600 jobs could 
be created directly, indirectly and induceds. 

Furthermore, the conversion of the total LLV Fleet would save over 9,000 tons of NOx, over 7 
Million tons of CO2 and over 13 million barrels of oil in 10 years of operation. 

Quantum Technologies proposes a pilot program to convert 100 LLV's in California into EV's 
using the QuantumQuitDrive™ and deploy the vehicles at 2-5 Post office demonstration sites. 
The conversion of the 100 vehicles would cost $35,000 each to total of $3.5 Million. 

This pilot program would prove out the EV's in actual mail delivery schedules, proves out the 
charging infrastructure and the grid effect, and verifies the production and labor requirements. 

At the same time the pilot project aids in the effort to bring the whole conversion project to 
California to take full advantage of the job creation. 

For the execution of this pilot project Quantum Technologies is looking for 2 partners which 
contribute 1/3 each of the total cost of $3.5 Million the pilot project. 

Contact: 

Quantum Technologies 
Volker Amelung 
Managing Director Business Development 
Tel: 9499303481 
Cell: 949 633 2026 
Email: vamelung@qtww.com 

Using RIMS II from the Bureau of Economic Analysis 
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LETTER FROM THE ELECTRIFICATION COALITION 

In NoV('ml1l'r 20(l().lhc J-:lcctrifieal"ion Coalition released 

the Flcctr(//WI iO/1 Roudma,', ;1 comprl'11f'nsiw policy 

framework anal~'zin!{thc state of tlw elcdrk driye vchid€' 

industry and the harriers to achievinl! highn rates of 

pendral ion in Amcrica's li~hl-duL~'vchide fled. TIlt' ~oal 

of the ROCldm01' was amhitiollS: to tnmsrorm the li.S.lij:(ht.

dut.~· ground transport.ation system from one that is oil-depenclcntto llllC 

pnwcn,J almost t'ntird" by C'lrctricit)'. cnhancinj! l;.S. ecunomie' prosperil)' 

<mel saf('guarding national security. The report proposed an ambitious 

federal iniUative to esl;lhlish 'electri Aeation l'Cos~lstems' ina number of 

American ci I ies. Electrification cC(Js~'stl'l1ls-or dcp!o"llwnt comllllllli lies

were dL'sign€'cI t.o move grid-enabled l')ectrlcvehicles (GEVs) pa.<\ early 

adopters and into mainstream conSUl11er markels. 

The Electr((ication Roar/map envisioned a cOIll)leti tiw seledion pron'ss 

managed b~' the Department of Energy (DOE). To C01lljwll'. ;l]:lplicant 

cHie:; ancl comml1nitj(':; would necd to dt'm()lI~lrate t1wl t111'y had Illade 

si~nitiGlnt pro~r('ss toward cstahlishin~ till' l'('~uj;]tory cnvironment. 

in which grid-enabled vehicles would thrive. The most ('Ol11pcl'itivc 

applkillions would demonsl.rall' the support of a hrond ran,~e of puhlic 

and private stakeholders. including ut'ilitil's. utility n'~~lllat(lrs,large local 

employers. vehicle and charger OEl\lS. anu !'tate and local j:(m'ernJ11t:nts. 

The winning cOlllmunities would be eligihle for largeted. nmplilll'(1. find 

temporary subsidies ror COnS\1IllerS, infrastruchll'l' pl'l1viders. and utilities. 

Tlw program was proposcLi to ndvance in two phasl's and expin' in 2lJl8. 



,. I '11".\ 

pJllymf>nt ('lllnlnUniUC';; wcr'c designed tn huiltl c;riti

eal nlOm(!ntum in lho t:nSl ~,"d Ir.:MnillJ: l:lll't'f'!' thllll)th~ 

l'f\""~ i1rc likch' tu ..-ll1w th(' j';uly OtlVlllll'Cnl('ut uf tht' 
(trw J\liukl'l. \\'il hllut ...uch ..n epPJ"OOIcb..l"l(!l;! Tir \ehirl(!:t 

:"10<1 plu~-in h}"brld cl~tric vchit-It:.$ nT~ likely 10 be rd

,"g41kd Tn nil~tul \It"tll:' ((It many )'C':I''':. pllrc'h&$('d poly 

l\~' '·IWlr(Jnlnr.ntMli),l~ and Irchnol0I;'OlI CHlhusiMl.ot. in 

11\11\lhe... f:1T too tanlilll to lTu>:nnlngruJly enhance nntirmal 

ur ('cnnomic "tcunt)' In April 2OJO. the nnE. \II}(11l1~d HE: 
I'IH:r~y-n:J;l(l'cI ~~cn(lri~)C; \u t"t:tkCI lh~ ~'xllC('lefl I1npi\(::1 

of UI••\nH,:nc:m H,ccon'lr~ 

both;1t hQl11lJ ami in pllbllc. The P.lrclrifirufi'Jn !ftJt'dmul' 

al~ll nlltJilll"d pOll nti::dly l.{!rll-.('ns.l pmgT.:lm.-: 10 ~urpnn 

df'\'c111pln~·nt ,If ,I ~{·I'llntlL1Jrh~lllcry nMrkcl. alJowinj! Ih 

lir~1 (;EV t"tJnsulnl'rs hi r..:r·\ l~nnfitktll Ih;,1 used bq~.:· 

fnrll1ollilhiurn-lrln haltcri(~ would I~"'C rUJI<, ....:111](::. 

}- in:'llly. the' r/rrrrljifu,inl1 /tfmdrmlJr 1I1PIllifll'J 1I11' 

>.rc;l~ in wluch lItJ Ii IIC.s wHuM nCtltl slIppclrl ~JIld Ilt'Xlhll

lty III l1l:tn.Jg~ 1he lIlfegrntion or aEV~ int/l lhe e'1e.c:tm: 

PIlW('f '::1' iii. O('"plnYl1lcll1 cfll1lll1u.nh 1cF. were dt~.-::ignl'd III 

lilr)!N lho"c r(·J.1iOlIS ill which till\c.c.f-uJ:c I)ricin~ ~Ill' 

olher rc~ul~llor"}'support W:L."<; 

;~nd ndtl\"(·...:ltncnl I\~l on :1\"".lil~lble It) incclllh'lze CUIl

lhe 'l.llllil'l' 1.·1\(.'1~' eClIl\(lIn)·. Till' !'.'II'llrt/illilillflltulldlllt/fl SUllle~ III chllfJ!n h.)Ut'ri ..." 

nl~~llll8,cl"ldlk IjEV·n>lilll.d 

<uh~hllr'~ int hullid inlhl.1 k~ 1'/I'tl/'iI''' I' suhs/tl/IUIII 'd/(/1 il/ 
dlll inq nff-prux )If)llr1'. 'r:""l\ 

c:rc.:diloF for utltlt·y upt,rrnde, 

i~htlHll DOH t:StllH:ll ...·..; thlll Irtllls/lfw/(fliflll,·II/'/'(}.I' 1I.~(·."lwh WCI'l: pmp(lsc'l, -Ind Il1ility 

hy :In:}~. IhC'n" \\ill b<~ onl) 

6.1 millh'm C\·...:: 'llld rllE.\'~ 1//111 /.) /11'1"("('''/ ql'lil/lrl dll!.\· 
f.·gul~tnr ... \\'..:rt" t.:n("f'llll":1':!cd 

hI .:allll\" utilll ir'" to indlldt 

nn 1ht11"tKlli (lul nffw~lrl)' ~()r) 

mlJ1inn light-dutYY("hides in 
lilt' Unilrd St... r("Jl, hlprc...l;ClIt

I'('hidl' 1IIi1('s 11'lI1'I'j,'d II 'IJ IIIcl /I, 
1'1/'I'/l"i(' lIIi!l',~ h.I' :1CJ.J.fI. 

c('rh",in phy"i(',cl ;lIlrj rr 

lIp~r:)(Il\!ii tn 111(' di!<lrilllllinn 

network In thrir rall' h&l~ 

illl! INs !lum 1.7 (Xlrc<:nl 0 

Ihl) lutnlvehiclo pun.:. 

Thri=t- numhers ~lrl~ f:lr Inwcr lh'lll ,,,·hal 1:' plIfi.s·ihk 

wilhjn t llo !JppJ'oprl~lo polin' rnlln(:wOJ It. The)' fire .. bm 

~[11 Iu.,,;:: lhan whllt i~ IJr!:.t.'l1lly IIl:Ct·s,c'lry tlJ n.c1k.,Uy 
lr;m.'lform (Iu~ lrnn~portnfil'n ~"'Clnr ufO,,· l'CClllunlY In 

l:llh;II1!:l.: n;l!innjlllind [·t."III1()lllk SN'uril~'. Thpll1!urtt. thl' 

131rrlrt(1HlIllltl Nmr"mU/'I::.S(l\hli~htLiil!C f\ gULl1ltic dt:ploy

mrnl .11' J-J. million grid-C'nnhlcd light-duty 'i'ehiclc-s in 

the t lnitc·d Sh\hn:: hy :!O:tCl and MlrH·r Ilulll 120 'Ill 11 Ii II 11 

by ~U:ill. :l (:.r mUl·C :llnhilil.JlIR :Illd lnln~fl)rm.ati\."c t;'"ll'

't'1.. lIltinmlcly. ttw f:lN:trjfirUfi(lU Ufutdmojl lnr~('lcrl " 
i;ubf.:lunli,ll ~hifl in t r311~I)lJrt;Hilill energy lIU.!. such llHlt 

7;1 porcelli [lflight-dul~ velucle 1l11lc.F t-nweled WQuid IJc 

<'!celric: mil..::: hy2040 (tlldtl}·. 94 p<"Tccnl1lflhto d..li\·cn,-rt 

cl1t'r,gy Ihnl po\'/on: the ".5. tnll\~flurl,.lhnl systl.~11l i~ 

pt:ltoll1wn.b:uoo). 

TJw clrol1A,. targeted con!'u....nn inccnlln·.... t!1l\,j. 

tinllrd by UlI:' l;(~. (r,Uttlll II? IttJtrdmup V:Prt! c1csi}!:l1C'd 

In dri\',~ e.cllllllmi~. of lil "l~ 1'0 the t!leCfric drj,'c h;'"lll('t~ 

indllSl"TY. thrr('by rcdudnj.l. eusl)" nut ~ilh,idic!' C.'1I11111 

nol n'Jlrf'.<cnl 1I nmJihlo sl(lml·~lonQ pulk)". Strong 

fuppurl fnr Ilu'~~lrll('turc pnJ\.idL'r!' \\<1$ ol,:.::q included 

tu lwltll'c the' m;u'~naJ (I)st nf instal1ill~ c:nly Chilfl!lng 

units; .It hUI1lC: .JOt1 in pllblic ,dlllwing f'111'rrrJ~lIcnl'i 1(1 

t;:Xp'lrlmcnl \\;lh hu~lnt!~$ 11lOItnls an{1 prnviding pntctl

lIal GEV tU!tlntum:- with conlidr.nL.c llllli th."v would ht" 
:Iblc til 'llliabl:: and (·,mnmi(:ntly refuel thpJr vehicle"," 

This n('I\~'t]rk (.f I1\lItll

:\lly rcjnlnf(;jll~ Ilfl1ici~ w... ~ de",iJ(ned In fJ~pHnd the cus

Inlller b:l~c rur ~rld-cnl'lblccll,.·chicle.fin :m tH.':ulcru'oo. 

hUIl:;lre-fullvrl;ll1l1cd. IlW11 IH.:I". Til/) 11ll.1'~;lktl e(;ontuni~Si 

of ~ ...... lt. le.arning hy dllin,!.!. nnd dnIl1!1nstr:llinn ¥;J!lle "f 
l}rc lh.:plrryJnI'nl L1lm1l111rdl\' apJ1rn:u:h ~l'j'ldd l"'nflill 

pr;I}!lll;,tie- u'II."Urtl(:li"lllC inJll~lry pd.l ~idp;.lll!~. ;1.wllh'· 

1l1ltl"J1 ",,~whnl" 

E.plndlnQ tho Markol for GE'Io: fl •• t 'I.hlo'.. 
Till' J.lfr'ffr({J, ,rlllln Jhm!/fJlftJI rnc'I<"I'd 'lIl tho hghH1uty 

\"(Jhkll'l p.,re hccolm~' it Il'i thl;!: ~inglc 1:Hgl~t hlJmogliunUf:: 

cnrnl'tfliliint llf ttl,,- Irnm:porl.',lllon ~('c.lClr, with 230 mil

liou v('hlcles alone acc(luntlll~ fnr -to percenr M TJ$. 

doily oil dcmi\nd.l\ddrf'...fsin~ Iht.: ~IUHi)' mix III lhi~ Stl!!"

mf"nt \·.-ill ullimctlcl) till critit:.11 fn:-- impnwing nrcti"nnl 

;,md (;CUlllllUic ~ccurlt~·. 'Vet lhe hiQhw,ly Imn~rorl:3Iicm 

')'fll!:m ~lfld 1111' trtln~p"rtrltion ocnnomr :lfe Jnu]lifrIL· 

dpli ;md di\t>!":>p. ;md ~I j..: pll;,;~ilJk Ulll( olhi!f :n'l!ll1C'ntll 

h~itlr!t lighl-dul!' Ilu::'~l'llgcr \·e.hicle~ in the CPI1Sl\fW'1" 

nuui!rl ("lJulLi be ~lrfln~ t;nntlidnLe:- ror cl:r.:l1 i1krltiOn 1m!! 
l'kdric dri\"n lt~c.;hnnloror. fhm:t' ~ugllH'nl:s In:,)' rol.lltl III 

IIH' npcl'.ltllllllll ;HlII el'lJnl)l1lic c1ll1llcn,l:e~ :mlllJif'"I\t'hts of 

clccLrjll~llion dllrrrC'nl1y, ;1Ilt.1 :'Illulioo" tQ lhe lllchnlcni 

<l.ndcu!'ll·,:\tTit"fi' lutllluflliOllll1iJlht h[' Il\IIti'Jlotlhcumill:!.:. 

lit p:lrtit.lllar.lh" Illtthm'$ ned ...~hklt=.S ~I!llltlll\lt;)5 

IlO~:i~5:sm11! IInit(lj(: chor;Jc'l'rislics Ihl,t lI;oultl mali.(! tlh'm 

dC,ll' lJtineti(i;uit1,ii H{ tlll)Ctli<.. drive tn:hnolo,!.!.\_ \~'ilh 

mnr<" th;\ll ]r'.31l1iIIiIl11 \'chidt f; in "I'l'1<llilln In ~1I{){1 tJlC 

n~lllUn's !ltd... Ilk~lv 11.l:C .. l':<~ t:ll\'lll'h t'a/l:~cjty II) clnn: 

initi ..1 raTlll'-lill sr:llr. in the h:lllery indll!trr .Jlll1 OEM 

IolIIII'!Y ("hltin~. ~1'1f't Imll,.l'lant. (111' 411~Jnl~t'lII:lll1tJrm ...: 

ll( L.< rt lilt Iit'd ~("t!Il1\'llt..: 11\11)' "Jlllw tildlt tIl r""pfl1ly slIr· 

IW-lllnt Iht 11l0~1 tllmr\lllt'lIllHtllh,I· .... i.ldn(1'll·~ltlnC:lIlllrl 

in thll]HI .... l'ng'·1 mnl kl'l. I'rrhllr~ mll~t .~I\!:nltlc.:imlly. fll'llt 

U\\'IlCI1'; m~y h~ IIIrJrlJ willing t!um intlh'ld\lfll con.'"uIIlCI"I 

tn fuCll~ Oil wltll c(J~1 of';nhidt- IIWllC~hl(. a~ 0PI)I>.o;C(I (u 

UI>(rnnt ("":llt:. Thl5 ;lpprtlOlLh ,lth':-illlil)!C'$ Ihl N'Onflmk 

Ily[l:lntiC:5 Qf elct:tric drive Hhiclb- in t4lses WhCll" lh(· 

hi!:!hllf t1prronl ~O:'u: \·is·l\-vi!' all inlt;TI\[11 l'(lInhll~tiHn 

cll~int' vl~hillu l,111 he (If 1n11l1.'.trnhh'ufr:O:l'l thrtllh!h 111\\'el 

1l~'Cl.11 illr,. :Jnd 1H1Iintcll,llll'l' C(J~l .. O\'N·limp. 

l-It'l'! 1'J'.'ll1crs may bendh lrum opt-'",IHOUII Annn:: 

l:l\lch .1<': l:1'lltro.tHzf'rl fP(udil1!.:, hhlh v~hidl' utilix;t

111;1) 1·'.Ilc!-. "\ml pll'dh.l.ahh· l"0I1111tl'!. 111 faci. cnuph:tl 

In~l'Ihrr. ""'ll'Tl"lhn'li rdlJ{lnll~ anti Ilif,lhly Ilrcrtu.1allh: 

mlltinAe>Jllhl 011(1\\ 1I1l1"1 nr,,1r.llJ'~ tIl noht-sl:tt: h:ltt,.I1o' 

H~_qlJil'C'mcllIJ. loI\'oidjlll! tlw C'xpclIllitnri' lh~.t lIliun'llli

\1;\1(' (11lUllmUrs in llw JI:I$sf'n~.t~r \·a:.hie'hl ",urkel will h:: 

1I"ta"'it1~ Dn O:I~ h;dl~r)' t~tuc:iIY that ~\iLlI'3ro)y Iw fllll.\· 

ntillzOtI Flf'Cl OjlNJlur.. :1lso lend to tnkc nrlvtlnl~J!e 01 

("unIlDeri.:iil) nml jJl(hl!lriLlJ dcdl"idJy mh'~. wllkh C1rl' 

si.l!nlfit:;I1II1~· IUWl::t 1!l,1I1 111O"~ p~lid hv rc.:,ulonli,lI lUIl

~UI1H:I'~. 'J'lll.: prominentt_"( \"'Qhido 1c.:;l:-IIl~ £lIlt! tlI;1110r<:

IIlt'll! olllilj('~ in IIll' ned indu~lr\' tiM' IlI1>Orftl"iliLI!t: IIll' 

nln1.l Nil 1'"Anl'I''''' "'1'·" I 

tlt'H1lnplnent nf inllfH\lliw hLl.::iillt'$:< modt')" th;tt bund". 

t"apll_al C");pcn.o;:\.!.!1 \l;lh fud ;1111\ Opt1. allll~ ~:'\"I11~ in M't.1t·1 

1u ,":lkl~ llll.: t!ct:i:<umo;: (0 I'JlJctnf~· moTe lr.ll\flpun'llt :I.llli 

.\Llr; .. I'J1l~ Hll nl~d lllWI <Illll·..,. 

t If tHUf,"e. tl1l'rr ill I' ~htlllOl··lllt \"h;lllL'II~l!~ th.tl ("llhl 

rn lkl tll,,'1 upCI--..-.hlf:-' 111 :-llllll hi HtlUpl l.~k":lrk .hl'll· 

\""('hklr~ F,·.lrs .. hl"tllllho rcliahllil.\·l')llhc t~rhnnlll~:llld 

lhl! ilhilit\' nf~lcclnl' drive ...dlirh:s j" 11l~ ...1 tl':t'lll1i~"lllll 

r~l)uir(,lIlollt~ ;)r(l ll(\rh;"lr~ II,,· I\lUsl lInpllr\,llIl i.~_ql(;li. 

FIi'l'l ojll'r.Jl/lo: tiro t~Xllrtlll('ly ull[i~:(lly III ,;1010('i1 m·"I·· 

1111 lllissiOIl (01 rf"dueed tflHlSJlorLnl1<t11 c(i'!I1~. F.I~ctrir 

driw' 16·hllnlnW;':~ mU:tl. l!l..:f!,rNC, Ul~'1 (WlI tJil'r'Tl,tt, 

c.rit('rb ill t11"f1cr Lu he >Il1nll.O\·(' tlllll+et u~mllll~: tlll.'v 

lnllJ'1 ~i1Vl lltuIW)' nnd 11I1,,\\, net1 \'~hidc.: c1n\'t·r:, hI IItI 

Illlll juh I·Jrcdh'l·I~I. 

Flcl!l dt:clrillt...llioJl "lvlIll<1 nl.1 h~ all t.'Illd In Hi"l'!f 

ny lIri,..intt Vfllllnlr\ til h~lrtl!fV ;lIld OEJ\1 ~UPfll" C'h.\iIlF. 

l,r"vicllnr pt-.ulill1l hH~ltH'<':" l"Xlh'ril'ntt \'1,1111 hrlll, 

priv-",tr ~1I1f1 puhllc Chlll'j.1int.: in(rfl->lnu.hm'. :ludlkm· 

nnt;lr.. t1n~ tho rflli:.hIlH'y of dcdl'k drh,· "t.'hidc~ In 

CtllH_lllnl:n throu~lltl\11 thl.: I'nth'll !"t;1I"s. l"!N·trllll"t1 

nett wll1c1rtJ: \'VlIuhl pl"nvilh- "llh-.:! ,1111 illl spillov"r he'n· 

efjt!l to th .. brl'ltl(./('r ('(Hl!'llilltr lllRlkt'1. In 1110'1t 5t'IH~. 

Or'C't ('}N'lrll1t;rt\I'" f'Cllrl~S"f'nts Oil ;uJditinUf)l IH·fl<:11C,il. 

lltoHr-!crm :>ll"ill{l~Y (In f'lr.ilil;lIinj.. tilt" [r;Ul~h'lll1i.· 

tinn nf Illl_' 11.5. Ir;Hl~port.ltion l!vslt::.nl ,Ind 111l)lf(l\inl! 

.\ml.:rirnn (:ncrnr :,C'r.urit'\'. 



'/I,lt" 

Net U.S. Government Ophl a5 aPercentage of GOP 

h~" :tt 'u., 

Ilillhly Vrllnlih, nil prkl· .... hnw tWt'!T thl' rnrtsllH'rSI1h~llt 

:.1t"UdUl"ul d-sk to 11m U$. l't'nnnll'\S· (IJr clttc·~rh·.Jo '1111' 

h(lI11tl ;lIld hlls:l,~~ C'icflf nil PI'II~I;liwi'm'~~~d1-ijl('e~O(l3

and [I numlK'r lit ul1H'r ti",e.~ slnrc~ 1117(\ f'onlrlhutl,.':> to 

It hi~h dC)(fe-t u(uncel"l.Jlnty 1hl'ouithOlI' tho ~CC)f1llm\·. 

!"('fuIUn.- in redllC"-'"d CC(H1CIiIOlC :,c:1i'vity, ht~h .... r un(lJn" 
pll,ynwfll. :IIH1 (tXI_~n.iHn I)r Pl1hliC' IlclH W'h,," Il.lnhlll 

il n1ltrkc:t clyl1JHOiu J.!enl'.J.~llc llTkl~ 4hocks, Ihe resull 

hrl) oflt'n hocn 11 r~(:ddull (ollowed by hf'ftvy S::0\'e.rn

l\u,nl jIl'l('lldin~ 

·l'lu: tnJWT(":tltIHlltliL.cll.tl-.inL<llll,.:ettl till pfll't: "hlldr~ 

l~ II fUllCllllf\ fit thr prllmin\,'nl rnh~ Ijf' flil ~Il tlt(' liS. 

1'f,.'UlHlmy. fl'lrlllrllln I1f(hUn!-;; rnr nl'nrly .. 0 Jlt:rtt'llt '1' 
US pl'ill111ry ll"lli'~ nct.'t1~. II\OI"~ IImli ..lll)" .nht,t hi!'!. 

Tn :WOR Ulo fllllllit't.S rct1\::hi:cl il1l1ltllnlhlliju~l( d lIlI-ljllli 

hi(!h~, At1l",rk'ln Illlb-onH"ri" lind hu,.hl~!"C. "pf'nt NIU", 

Ihult S'JOi) hilliun (In \,.,.11111110 ftul roll'llm·to.aH:ci f'lfcl:ot-(I.'" 

l)trce-Ill 01 GOP.· Wbilc :!OOk n..'l'rcSl'll~ l'1l\ O;';:\:~'lHit,n;,d 

ytltT, "Cllnllnly.\\'idl~ ~Pl'lHlillg 011 IKllmlC'um fuel~ h:,. 
fl\'cl,I1:l'd 1l11lte Ih<:lll to j'crt(1I1! nf Gnl' :5ill('c 200;;. alltl 

hOUJ~holdSI)tlllllin,e I)n J!Mlllmc hll"l:.'-1'C1.!(':d('d.10 IlCr('~llt 

lIt JIle-dlnn III(.unh~ In SfJt1I(' ro~ljns of I hl~ 'lnHt'd Slnll'"S . 

MIJll..' lh.ln '10 JloCrCt!nl of the oil ....·u U~i.' ~ fur tr:trb

\Iorlotlun ftlel, .)1 fLIJP,.";>;"Uilhtdy J.:I Illlllifl1l b:,,'rrl~ 

IIIIHI 
Jll.'r d.iIV. Ihi' l' f: Ir"n~pl'rl St','ur "h'nllllln~ltll\l'\ 111'111' 

1111 th:m 4111>' nlltlul101I CC'fIlIUII1) in tllI- ""'urld Ilh;h\\.a 

Lrni1"I"lrl_nlitJll-p:IHcng(l1' ''(Ill1r1e~, f~Ulhl lntd.,:. ;IIHI 

11lI~(,,.-11('1 fllml .. Iltr llw Illll!~"1 ~h~m" 1l1utt IlInn lllnd· 

110n halfal .. per rillY' Wilh nr, IolihllHIlIll'It ....-nihhllJ \11 

sen Ie, Jlolrtllcum 11w"jdcl; II'" pl)l"CllIH nl lhn llnN gy HJed 
illltllllFputlJltiull In llhurt. 11ill_U\\TrJ lht, mtlhilil\' IIhl' 

is ,'cnll~111I AlUm It lin prmlltl,II,· nntltl!ll .\tIH~I'lI'Un way 

oj HIll. 
Thi~ t.1X'("('iSl\·C' rullulHt' IIll II ..:inl!lt" (uel Iu pHw"r 

k(l\,('ll".plJllt-nl of(IUtt:(.flllUln.v hfts len 'he' 'nilcd 5i1.J1l.' 

h0511J.1l\! hi. I!lob.lluil Iflllr)«(li thM II likl'ly tn h{'f,."'nllJ 

in\rr:t1Inslv Ylihuilt, Ultin,c d!'mnnll (')r muhilil\' ii' 
r11l:l'l:m~ IlId!''''"t CUltt"l1li~ I,.. tlrl\'lII~ II Ht-'ullv incrll.;I Ct' 

III ulnll'rllltli UHlsllml"llllll. Ilr"IJllt l,ftku'nlY In'lI(('J\"'
11\l.:.nf:; in ill.! ....nTHt"it CC"IlUllnlit'JO. Ik'!\H'j'll ~IHIJt Rnt.l21Mu 

lnc.:n-;;uod nil t"Oll:HtlllJ'ltlnn In the It~lll1tr"ltt.IIIIIll"'(.-tllr 

01 Clun:l IlIdl;'!, Inillh~ Mltlrtlc R:.I/.' "'ginn h c~l'I;~tf'd 

to ","numl fur 70 I)l,'n'~'"l n( lhl' fllhll m millhlll hrtrrt'l 

I'l,tthl'lllll'rc.lt:t: In~I(lh:l1 C:ltt ('olutumpllPll Burl;cI1l11t1G 

mitJdle c:1;,~sc!- not! higher Ylandi1rd, flf hvlt,. in Ih(', 

Tl.'l!hHl!" wlllllt.tl"U cUJlf:b-lcnl I'l'('flllllll' lin J!lnhaluli IUIJ

I'lIc~ tn tl:"J)3iuJ cop.tl.lty. 111 tho IlWi:lI1t1I1H.l Ir",\lurCll 

nnllDl1lflislU, 1101111"".11 111~Llhlllt\, ,lIul 11ISIImcJcnl 

UllJlnllm ill\'ullll<.M in m:1J1t' nU Ilroth" ill( rt'~on!' ,Irl' 

I,.Ull!imllllq IUC'I)"."u;lin \t1'1l\l,;lh In /111 :::t1f'll'llc .... Whlll 4111 
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mnr\;(:I" :1((' c€rLJinl.y \1.'£]] :"upplicd tod:'\)'. !.lI'rhClp>= t]w 

mMI ~i~lIi(lC.jmt n:ok trl oj full gluh..,l p(;()IHllnk ft><'{1Wf}' 

IS (11;\1 tJ;.;pandC!d (!con6~11J(' activitY wlll I(',hl to hlghet 

oil dl'rntl1ld ;)nd redl.l('('d ("Op~lriIY Ilwrg;lt'i. [ll"('ra~llillg oil 

prICes b:lck lowuTtl200f; leveb. 

The L'nllt'd SUItes lIa.!: tht: Icchllfllu(ic::11 and ccn

l\l:omir: pu\mr 10 di,.cnLlll~le itself fruin Ihis siluali"n. 

\Vhilt· ill1pnl\-"DlI:nL.;; III (Hkil'l1cy (lud Un Lm)~ekd 

depJl.lymcllt of :tltern.ali\ e (ucle; <.:an-nnd ~hould-pI3YII 

roll' in fj-·du.-in,Ja Ih{,"Tnl~ o((,j\ in the L ...'" t;:".nnomy..1lnOrl' 

trill1-:,h,nnilliol1ill p,I$.SILodilv is within Il",hh. Sp(!t..lflO.:::llly. 

US. und gluhtd autol11j~lTi: han.~ in\'L''itcd ht;udly to 

prndurinl\' \"chiclc~ pmvcrt'd t» .../l~clric-iLr from the 

""0 
grid Th~~L' \ ('hich"C h'~l't thl' ;,1Ji1il,~' to fUJ1(bml'llrally 

Ir;lIJ~rorll\ OIlf tr.Hl."(Hlrt:lllon J;il'ctuc moving fro III cal'S 

and tnltk~ rh:lt tlf'p~lld on ..:o~lly oiJ·hil~cfl fupl, tll Ull 

illk\;.i;llt"d sy:Hl!11l that plmf~1 S'Jur nw1111ltv with dnlnt'~

ticaUv-t:nu·r.&Ioo CICt:lTicilyo 

f!kcldfit:d Imn_"'ptWlnlloll h<l:, (!t.:aTurlv.. nl;Jgr .... 0\'('1" 

thf' ('urrent I-'ctrolC'ulll-h::ls{'!1 ~)".:t<'Il1. El("ctricily rcpuo 
• 

.~Ollt .. ;[ divcl":'Co d0I'l1,...:;1 ie, "'tublc, I'll 11 dall1cnl"tlIJ)' 5Culnblr 

tmerKY supply \\otaor::l' illol ll'pLll~ Me IJllT10.H conlph,·tdy 

f[("C' Ill' oil Ili~h penct.ruti<lll r;Jte!' of ~rjd-('nilhkd Yl'lli~ 

dt';:l;-n~hklf:'''propelled in whok or in p.llt by ('ll'drkity 

dLJ\fn fn'lrn thtl grid ralloilltored onlw;Hd ill ;l h<lltt:r.'

cmdd rtJdk#.ll~ minimizl' l1w impurl;lllC{' of oil to Lhe 

".1111 

.. 
Unl{f'd 'si.,tc.,;, :"ln~ll~lh(,l1ill~ our l~(:nnomy, ill1J1nwillg 

n;ltllln;d ""'Ltll-iLy :!l1d prowidll1g l111ICIl-T1I)f,'d('t1lh'Xlbll~ 

lly 1o uur ffli't!lgll polity, Silllultallllou.cJy, Slltil ;l!'l)'tlem 

wc>uld deilr ;'1 p:.lh {ti clr:)lllnlit:'ally frdured t:lConnmy

wid,' I'llli,,!'iolls nl;:rel'nhnll~J:.aft!'~ 

III Lh~ proU.:S5, L:ll'drflil.:'d Ir:III:'1.nrt~llnll \\1]1111.1 

...h!l'Il the. Il/J\v t'fll.S, w~:111h .J!lroild lu (1,1,...· for il1lp()rtl~d 

o\l,whkh l'urfClltlyHl,;I'OUlll.... fOT n'l'll'C th"n so b)1.·l et'nt llf 

.'\Itlc.ril.'t'... lr iuk den/IL" "'!lllc d'llJan senl <lhrn::ld te.. pay 

[r,r 011 qft(>n ~\mnllnl t,') littl.· 1Tlflr~ than;1 wnph· W1::,11Ih 

tPlls!n. dl,llar~ ~P"ll( ,II h(>l11L: In inYi:"..:t iilllt11vt"1' :-':C/lt:ra

tiol1, tmnsmis:sion :-Ind di.5:lnlnJllon will hell' I,} ,b'l:'lWLd'c 

ecconnmic r!rlidty 01111 ..mllloymf>nt in rhe linillo'd Swt~s. 

!\nd 1,:H"c<lusc thl' bllttN)l indu~lry te'ltds (u !"ll';lfP 11(',lr 

demand ccnlcrs. n I,,~c market (or GL\'S in Lila 11nilC'et 
SUite. should dri ...e lIHTi*a51".t! hirin. in 11h1 In:1t\u(IlC11lrt" 

O[:I(l\':l1ll.:<,'c1!I:\tletil-::; ,'nrl (heir L:...ml)f1t1{,l1t~. 

Tbe Llr:tl WOIVC:1£ Itt'\\' C1E\'s is I'Xl't;lICd in u.s. lJur~ 

keb ill Utocemhcr :W]O and Intu :.mll. \'l!lll.'ral 'Motur~ 

l\i"'~,ln Ml1tut CnrnlJany, (1.11<1 Ftm-i Miihlr Cump;l1lY wjJl 

bO!' {1l1Wll!\. U\I" tir~l ;)ulol1l;I.~{'r,,; liJ il1hn~ltlu? flllk dec
tric whic"lt,_~ CEV!') :Hld phl!~-il1 hybrid f'kclric: Yl:!hiLli:!" 

(PH1:;\'~) t·J Aml'l Je,ln (:nn:-lllllt'I':'_ Tot[\1 Korth AJ1H-'n~f11l 

prt·dudiuJi C<:lf/;JClly b (':-qwl::ted lo.surpa~!' ;;50.000 units 

hy 2015.~ Ho\\-e\'Lf. thi'l InlllHerm market IrIJtlook for 

thlo~H H·hicl('~ i.": :"nl1llfwhnt unC4°lf;:1IIl, Tn h,~ ~t1r(\. 1':111" 

:ulopl(lr... al1d lC'cC.hlll)II)~\('~tl cnlhllSIa..st..li' will pnn:t' to be:1 

rdllihle CU!iotOlnt rh:l.<.C lonli.~ lIr~LS{:\'l~r.1I hUI\drt'lllhuu

;;';lud GE\1- l\lft.rkrlcd illl h(> Unirc'd ~tllll·I.1311t in urdt:rtu 

"_.l·~ 

.. 
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-
(Ifllv (.;llJlI'llizc on Ihl' Iw!cnLI::.1 or t If'l.:t nfh:"lll.n Ln fun

d~n1Cnl:dly ilTlllrtl\.'I·l.'.~ I'IIUT;;) :liHi t'.r""l1fJnUl· a;;(ll'tlriLy, 

hrolll.1ernlarkel pellfltrillion i,~ reQuire.l 

ill dal.· Il('lli..-rmakf,rs. ;I!ld indll~lr~' jl;:lffidl\;J11/.fl; 

tun fll(:tI",P.t1 thail P(fult~ oil' ,;xl~",ullltlJ!. thl' mAr~:,·t fill 

GK\'l!I ,1'nl)ll~ pcrs"lhll-uS't p..ss-cn'C,cl' \,chicJps, Thi!' 

~Ipprnollh 1:< dc"rh' jll:-lllh~ll by lh~ Jol(l Ih:1I ril.s,~t=T1~(;1 

\',·hide:- plilj' in US (Ill Cl'l1fUll1pnUll 1"I'!l:IlIUllll~l' ,-n..r~ 

;lI1d light-dl1tr Lr\.1ck~ rllrtllc ;HTOUpl fpr ,tn j)t'lTt'U! 11( 

1i-lI:.lII',S, nild~\lli'llrl 

1I1I\\I'\'I.:L in llnh'!' tn ~111'I)(lrL lll'\l,llll)n\l'nl ul tilL' 

ck'r-Irk url\'e vc},ic!p industry i1f1d hI hclp dri~{: d"t'Nn 

IndI18lr~' C'o.Jl.t fnr (OIlSunU:i.-:. nl!ornnti\-c \dlirh' IH::\r

kNJo c"llid he lrnlwrtnnt in tIll' ne:n-tl'rm. TJHI l'arl)' 

dl".-nlnpm~nt 'If IIw olcc\ric Ul'iv~ vdlj(']c lind hl1ltc!I'Y 

in(hl.Qri6 l\-'t)lild 1',rl1{,fil from i1 tli\l:r,~p t'lLl:'t')l11tr h:ts-l' 

Ill{ll c,ln help dri\'f" (;I'ilil:;11 \'I\Jumc& p~tfticL111ll1y in thl" 

p~rwd hetwc()l1 :2010 ;\I1d :'!Ol5 WIIl::ll t'hur~II1!' infr'l

~trllctllru\lt1d('"l1!Utt1CT ;JI~..:eptl'ule(j i~~\ll\.~wlll COll::t raj 11 

drv,.htllllHlIll 'lflh"'11As~t'nl!l'rIn:U kul. ~pf'eill(';,lly,('Im,

IlJt!-r~.jo,l ami ~t..n·~nllu.llt (\~d ill'l'l.t4,.-:lllUP';; ~bruj 'lIIl.L~ 

hi:.:!ll1yviahh'ln~r)..:l:L ~(:t:mel1t~ baf:('d 1111 th..: llj1('rRtl'mal 

lI'or ~., to 

((I_,tau 
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-
11I!L!ih: '1ft h'tJ \'('''fdi.;~;lIlfI1hLt:ro)I1I1mi('"(;IL~nr!'. h:'11 dnn' 

H1h i.le- ;lCqlll"il inll pi tH~e):f(," 

B:I!'('d I'n 101.,] c(.I<>:1 (If OWlltll·-.;lJir l1\(\dc.liIlJ: (';111

dUlojril for tlli,;,; rcpllrt. cnlnlll~raRI~lIld,[!,nvrlnm('nl flfet.... 

::ltuld clllItrilrlltc iSul'n-lnnh:ll \f)hUllt' j';~m~ll1illllPI'11..!' IH 11112 

c:lrl~' dl'.'nlrlpll1l;:l1l lltuuc-" M lht~ GEV l1I.nk(·L Tile- (.l'U~ 

Hilmi" <Jllrncol il'\'lluU (If il!1l'''f'trk tlrh'C' \lchlrlc:; in C'crtnin 

~lilllt{'.llilln!l-Ul11l)l(ll1 wllh. 1111(Jlatilll1.l1 \'llhill\C('J1lCJlI~ 

,lIul LII-glQled u'tt.-' flf ruhJll \l(tIICY hJ\'Ut~-l ltu]d driH' 

Q,rhi-l'lUlIhlc,J ·.f!hiclr pcndr:uhJJl 111 U.S ,lllnllll"rrilJ'1 

,llllllilJ7\~~rnnH-:nt 111'~ Ie;; t(l il-.t rnlJLh ol~ i pl'l1:',nlltf IlI'W 

Ir4ul~ltlnll:- hy 2015- (n :l~rre,lk, tilt: mitikN reu J'Ts 

ilntl PI-IEV,,; In nelt 8jlplio.:.:llion:'11t:llllltllld III tu-nllilali"'l; 

1I111lnlITllllilmnnf..: Ilfmilrllll1dn :mn,nOn J-:V:;;~lnd I"HEV~ 

I'JclwlICll21J1l3Jl(1 :~UH;. 



I hPIl' '\VIL' mnrt Ihiln 1(1 Ililihflit plllllil.' :tlld prh Itr fletl 

P hidl'S nn till' ,11;111 11111111 Unil., ..1~Itlh's in ~(JO(' Whil,' 

11)1' ..!J'l' (,j 111111\'1111111 III l!'l \ jll'lt'~ ,~tLIII~11 IIItl,\' tIll' Ifll' 

:m !1Ii" "1.~'ll""'; 10.\'lhl'l m"IPhU llHH\' Ih,lI1 11'111 a mil· 

linlll Itt:' IImJ I nit t· 1I TIlt':-'I' whklt'''I'C'dnTI1lII \";I ..il'I~'HI 

mi.... .::illn:o (ur rL'dl'I"1. '1tulr ,III" 1""ull:I""'rl1ll1~l1l'lld 1'111 

,-nmp.'llit. th,ll 'Ire I.1mllhl hi l\clIrl) .111 \mNi\ .Ill". nw~ 

;Ir.~ llll,"lilllldiq'n-n·hhlt!>, ulilil" L1ncl ldl'('lInllllllnIW

tl"n-Hnl't.I'ltlll"" ph ..nllf1I'lllll\'ul ~tlk"\l'hidl'~ 111'1111,) 

lh>1i l'l")'l 1n~, ;1I1l1 olh'T~ 

'rllI ntlU'tnlr,l\illn Ill' ""'til1'l. I1n,,·;-[ :l"~'I!'iill('d ....Uh 

1I!'~llql 'I' dllr.""lnl1l1l 11Ill,Il"II'IIII'J\I 11IllP:ll1l1'!l n'))I'I 

~··':III.-.i :iiJ.:nlfrLitill f\1I111'rLlIllll~' h, tl ... o:i:-I Ih~ , nlr 1l~'\l'1

III'llll'nl III '11l' !'lflllrlr- t1D\,' \t'hidl' intlu('ltry. Mtll\'II~'H, 

IIt'd.... !l'lld t,' PIlI':-'·,~." II h:rrllilul 1'( 11ll!,(lrl:1I11 l hill tV 

tl'n;:t~f~ IholL lila," 1ll:1~:l.' llwill Ill' 'I I" 1Ikl!l) tlmn '~'J1il.~1 

I 1H1~U1nl·r:, Itll;tkl' 011 Ihi' 1101I'nl\;11 Ti~b- 1111'11 ('I ril dri\l' 

u~\ II' l",:",hl11 111 '1Illil'Il' Itlull hI r' '1'11lt", fUlfll1Lwl hl.'l1dilo: 

t1m\lllhlr"IIU! 

Totnl C.ttrt n' Ownt"rlShlp J\pproAch til 

Acqnilllti.'m: WIH'n ,I~k"jl Ill' t Itl.1I1.ll.t'I,~ 

r;:trt~ lflt~tl ,·.. ,t HI ~·1.·hil'h ,," 11!"c-hil' ,IS Ih(· 

IHII';\ l'll.mlhc'Jnt ):ILl(lr dri'lnt IlqlJL~itllln 

dt'd~illn:o ' (;1111:-111\11'1':', lin thl' llilwr hnlld, 

m;'l~ rlll'~ hn"'ll fill' 1V,triol:-- I,f Iv,.:-III1:- 1111'1\111'

il~ft 1.l1·~thl'lH ~ ;llld :,lyll t., arldil i('I\l II' I lid 

RlIutlf'	 rrlf'dktflhility: Thl.· mil'll lIlo:l 
~ 1IlIrtle-I\"' ('1I111llHlll"llt in Clli ,cnl·~I'Jleralill" 

{,Il'\ 11';" cllh'r\'l')lid~'~ i~ Ihr' h,1l1tlrv. In I I.~i 101 

WIIl'1 1I,.1'l no Ill'll··.. hnvl' IlIl.:hl)' lin "Hi 1111' 

rulll ...,. Ih:11 flil-I,!nr lillie \'triatiul1 trtom Il:t~ 

In rlay. h:tlll'ril":: l,m Ill" rlchl·,ltrlllll mini

I~\i:.rl' t·).t·'" -.~ t Ipadh'. Il'lllldlU~ iIlJ,I"d 111'11'11111 

ilwudOlllllln (OM' !'!' ('m'rl~~ (;111[11 \'. 

lIigh " ..hit-It, Utili;r,atlnn Ratc.: Fh.d 

\'('Itidl'~ lypil-nlly hnVl' hil:!lwf \llilb:"lioll 

r,lks Ih;llll'On.~llml'rn'hick~'1'111 n',~ull mltY 

IW Ih;1I Ik,.. IIIIH·r~III\f .... I';m ljllld,h rl nl'll' ill 

hic:lll'f lfJlllrlO' i 1l~"1,," III d("llrk ,lrin~\'I'hll'k"", 

1.:,.(. nf Ccntral Parkin&! Facilltirl!i: Fit·." .. 

p	 lhal llJ:llt(' II!"" (If ...1 nlr.lIIl:lr~:i1it dq)III .... mA)' 

ht :,hl(" In IH"lIitl dl'pl'nch-nu Itn !,ulllie- dlilh:

Int. Ul"rl-jnu..JII~~· 'JlI~ tUlle,liI hllm t 1.1l1P

1111(''; I'," :OCt}" in <;;ru:I('-II\)lIlt In,;I,·1I.,1Iol1 f~1 

lJIulHI,k l·h.lr~l'r-" in illdi\1tltl II I,ldlilll':: 

Impurtam:c of Maintenance "nd Scn;cr 

Costs: l'arlll'lIbrh; III IIn,t "p\,III.:llllHI,.. IlHiI 

Hjlt.'l;11£· ,'phirh-", I'm 111111;1'" IXlltMl1' of (IIlW 

nr \lltu lu:..:h ",il.~:t~t, ran~ .. ~, llw It.~\ f1\:\111~ 

Ii n;l1ln 1',1-"1" III' f'iu..ltn: ,hi"" \'I'hid!': WIlt 

r"ltrc ~('lll ;1 ~lIh£I.H11 i,ll u,~1 -.n in. 

@
 Lnwu ElrctricitJ' Ratu: Thl I'lldridt~'
 

r;\(('J'p:ritlh!oI"Olllll1l·ni"I:llItl ilttlll.!lllilllulll 

.~luutn- 'lhtl."'l ,uoo:( likl,t\'lonullil ll~ Ilfnl l 

\'l·llIck .. anti ll'lllral rdudin,:-'Jrl' 1101'/1 .. i~

nlli. mlly k .... lhillllh,/'-:t p:ltd ll~' n ..;hl~ Illt:ll 

l'lIll.-tlnll'r:". Thl' Itll'll'w;'llwr milt. )ril':\ ),,1 i~ 

,.110:111 II,., byt l.-ltlll'llllt 1l11:1\,r'''IL111'·h~ldll.l

illn plul~-il1 nice! rk tlTh'1' ,,'hi, lu~ frtlm (1\lkl' 

1,·c-hnll]'Ir.;;il"" 

• AlternAlh'f' 8u~lne5!C Mfldt'J.oc: n:l~ IJIl 

Iht'lr linns III • :lllil:il Itlld l.trCl"f jIur, In~inl.! 

1111'\\ I III ,llll'IU'U: rSIl\:\vl. "Pln.lr III 1111'\

1I,lti~~ h1J"il1t:~!- 1lk:t<.1"I· OMI (.mlll.' Ir r~it:illl.l\e 

:u1'llllhlOlll d.'dl it 1'r1,'I-' hi hllu1tI:':.,\', 

\ Cnrporatl' SU.!I-L".. inabilily: Crlll1l1lc-r('i,,1 ·tnd 

..".mnli'IlI 1"IIt'tpr;.::,;' mn,! .tI •.., rllll~hJI,. f 

Lltell Il 1111'" \"I'hidt ~ ill Illl' t.:llllt~'};! 1,lll'lll"· 

t,lt~ ,,""~Iilinrohilll)' i"ili,llh·,"'-. Ijf:V,. '-'1ll 11"11' 

trll'cl n I!lUt·,1 l,.'n1i;-.,;irlO'; :Intl pdn11,'ll1lllTIIl· 

,.:tlmpliilll~lIrJh 

\\'hik Ih'll 0pi·r;llill'l'o flfll;tl:-~~'l'o,';;.t llllllllwr ,,( Ilnpurl;l!ll 

l.Jtll11ities thai could fndlil;lh' lllt'ir ,ul"pllnll III I·lt-dnc' 

whil'h .... )huv Will ill ... 1laO' l·h:lllt:IH.:I':'. ~lIm(' nfllu h,l;:'!l 

ro:o:L ;\l1d l(,l'hnolnl.!."hunllt·l (flf intli\'ldu,11 ('nm:llmt:p will 

,11'!llIt IJI'IJhh m:t\ir lor Ihl'l:- Ihnuc.h llllHl.srllilv l'f hdll'l' 

l'qlllPIll'tllll !It,ll willi Ilu In III ;)(Idlllo", lh:l·ll·kdrllil.,l 

Iit'll I1lJI) cnlllL" ilh II! own ~l')( llllHlur I'h:llll'lI~j ..; Ihal 

C'j'll! hi' clflcIH,:-~,'d Ihtllll\.h;, ( Imhillnl\110 Ill' ,;ln~rlll pbn

nlnll.rtntl pultlK 1),i1it ~- "UPlmrl 

Trol'hn'llngy Costs: H:dlcry nl~ls il!\.:o(,(·iAh'd 

with U" Ii .. ," 1.0l1H11 rd;dlr rI\dd~lbll" kdnc: 

t1rh'-'\Thidl'>lwd[ !'C':,ull in ~I :'Uh.,t;'lliial Un-f·

;111 l·u..;1 rnt'lll1n,n. Cllnclll klllt:ry \"cI1l1l-'J

Pt.;y b tlt",ccndtrl::!. 'lit' "Il..0.1 t urH:' :\~ ,,'hllnl:~ 

111l'1' d~.l. hilt unth'!' !"1l1l11 1\1', t illlpliLIIIIII1.l-. iI 

1'll;1\' he: dillh lilt I" h.dll~. rt !"lrlllTrl f 11 1i1\ ,1.-1

tln.:ll! in il rt'ilJ;'IIwhh-limc Iwril'ld.1!11l1ll.lld,\", 

IlI'I't 1IIlI'I 1111";0; II\,IV Ill' 111'111' \\ilhn!... Ihrlll 

"..'rSlllltrl·ll"" C"unFUrnl.:n I" l'III1'ld,'r llIuHi

)'l~..r IMyhad:J', hUllhl'}' Will ~Iill \\';1111 to ~.:e 

n:tultll'lehllwh·'I"itl-:Jy. 

Cnl1ltul EX(l{!nditur('s ,IS. OprrntinJ! 

EX(lcn"c: Tlwrl' i~ t~'pil'all~' il1lt:nsr (',lInom	 lH'li1j''''1 fill l.';lpil:tl \\·jthill a l!in'll t"11l11:111~' 

tlr ill~l ilul inn. Till' hi~h npil;d fTht I'l'qllir 

"Wilt,,; Ill" t"rI:,y':: ('h·t·tnt dri\"!' \ ....hk II'~ 11;!l

tii'ol,url)' h~ ,ll'pli~·,~lil)llS Ilt'tlfVjL'r 'hall .\ paL"

Iwn.l:!,·t :Hltnhlllhllr' \rill pr1'r\'I' d,;dh:n~jn ror 

ntHn\ 11.4'1 "p 1,'lllr~. r·", n ,·'(tn'mph· hr~1! 

htlsiI1C~M"1' muy 1)(' Illlwillin.l! III til' lip ',IPlh.] 

tlJ ::ulllwrt jl:llh.'llJlllll;1l \'nhmHh III "Ipdne 

clrl\,l \('h" Il"'.!'. 

Hattery Rt.'SicillAI Value': 'I','d_f)', ,-"tilll:ll 

ill~ lilt' n'"i111l0l1 \'illl\l' 'j'l ll:,cd I.lrtt.--rumwl 

,'IuttllllCllln halll'ri( 'i i~ Jln 1~lllll";lI{'11 Clle~!' ,Il 

ht' ...l 1·~rlr1.\ Il'!'1 d ... 1.:t ~1I1-<L!'I~ Ih:l[ Hth.lllrn·jllll 

1~1'I('rl''''''IH;lY... 1tll1tll ..... l.' .. ~ ';0111 R.O p:'Ht'l\1 01 

I hllir ,Ihili Iy '(I ~I'II'l> ~'ll('\r.y whC'tJ, \ h<-y HIt.1 11(> 

I Im"il' til II'I' WlllI1H.,lllvl' U"" Pill Ihl:- m'llll~ 

1111", hUrnt'UIlI Iw (lr:1 "tkld, :~JH'rh'IKt 

FIl.!t,tlnfrostTul'tUfC ....OilW": 1':VI''1 im Ik,l .. 

Q f).	 Lh~d t \ III Tldly 11,11'1:. U", I,. !!:,t HI 111"H1llin~ 
chanlltl.: Inll':I.~II\llllll. ill.IY I,,' ,o,;l;.:nllll,lI\~ 

With 1.,:n::I 11 dhlfJ 1.1 ft1~l. Ht\:r.,~lIlt "~,""1l 

1)('1' 1111!t. Ihl l'lI,:1 Ii( ill~I:)llino ':11"11I\h "hllr~ 

'-!I:I"C 11l-III1P,,..l ;I!ll"l:!lli ~"\l'I~t1 111111'11 J:\'s ,II 

PI' E'-p 'PllleJ he' rllllllC'nl:ill~ 1,("\1'1 III d)~lk· 

111-:11';1\"1111 I 1,1:-1, ,h 1/ I'.n lillH:,~ lllUI rl'IIIIU'I\ 

\lnlll'l·(t'Hn'llll'l\l~ hUI Ul~t .. nH' ddl InlllIlUh. 

Utili';\'lmpnd nrnr:n"t: ChOlfl!C Nctwnrk:;: 

1I11t1CllIl. ,I fI\" I 01 1:\:- 1ft I'III,'\.~ IIlltl it 

~ ~l1\;dl l'IHlrl.lln;.: Splllt vrill hrillt HI' Ul1llr;:I'. 

ully hiuh lwnJ"1l Iol tl11"~I' _n'r," ilnd IWI\' 

fl'I,llin' 11f1~I,lrll < IfI Ill... lllIlility d'~lri""linn 

lIL'twlIl"k~. In pJUiC'l1lnl, 1r;lw(,)I"1Il1"'- ~lI"n· 

IIlIol .. II IhlfllJ! r,l"lIHil.- nn~ Ii, lIl:>olllht.Il:lltly 

rr~hllslllT q'l'i"Ul"t tlu' simIlHuIWlltl-l.;hlln.illj.: 

IlfJllllllipl.. \.'hkltJ:"l}lilitil·.ol.nillllH'c1,lll.~":"l 

IUlniurmnl in" :lnt'n'Aulalt'ryo,;lIppllri llllh':l1 

y,itllllll'~t'>tlldIllhl'rj<ilUl 

J\hlrkct Pt'rct:Jllilln!'i: I'lr"!'Ip~ III mm:l 

t.ntlr,,1 d',III' nt' ,Ii!':l.tlll 1!t'I',t l'I'ltllll'III"o 
t'h'l Irk dl'l\'l' III hllullli.:\ \,ill ht, l1~d lIdllpl~ 

l'rs' illll'rc'.~o:il\ll~ ~,hll\lt 1111' !I,dm"llIlv lind il~ 

;,hililY III Im'rt llH'irul,HJr"IIHll:J! ll'tal... 1';\.1.:11 

WIl"1l111 '111!,t'lhlh ~,:,Jtllljllil ! 'I~t 1'':1..;1 .... 111. \ 

HrflAIII:' "1'111 l\{'I,,1 t 11 \:I'I\lllll'lIl lh,\l Ihl 

'\ot'hiclt: t'Jll HCl-un1!lliil:1! IhL Inl~q"n, 



, I J"I 

In l'rd,~r t" be-ttef lllldrr';'!;llld IhC' h~l"I'H'.'iS. ('curlornic 

.1Ilt~ cp:-;t-.~;,vln.l! npllflrl\ll1I\I(,~ pl'\.·,(;(·llkd hv r![\clllhl.;\

Llllll (ll \1:111<...I/' Ilr.... l'" III C'CHlll'llIIC l\\{l[kl \u" d.'\c!

oped [ll)" tILt "':"11 X/"'in/ljull'lfl Jlhmlll:dJ1 Tlw nwdcl 

l;pmp;H,'~ tht: lul-.!! Cll:-! If O\\lh:r ....hip (Te()) ilf :-.Impk 

\\thkl''"'' h:"n'hlllt:~ w,'lc:hl t"Ll'-" "nri Indll"tr_\ ;.I'r:'na'l1! f'll 

;1 ell ("1 :,cqld,.lI;lTlIl \1,::\1. 'll.::l,:hnnlnj,if·'" cllllsidl'r,:d \~-l'Tl 

ICE. 11 E\', I'lJEY--W. rmd E"~lno Tlw rtn:Jly,q~ l"l'Inl.:ukr:

'-lhillt' Tel) In thn:L' I,<I~P .. a l!.''-l' '-"I~I' ,11111pllll1l%.11Il.n 

Lil~t'.• \llll ,I Plll1o.:.yt:.iJ'il' 

B'l"l~ C~H'P: Tlw h;~(: caSt' ~L'~.ltlno·," (1Pl:r;[ll,r~ pUfeh;,,"l" 

',1'hlllt'''lh'It1~1IIrL'I"d 111 (Ill' Inllll(t'~tllll:,y:11 CUITt'nL :;IICu

IICtl]-iil\~..\n upcr:t{llr 1l1;d.;(.J' jill 11("1I:I~lUl;d dl;\I;t:t"~ [l' 

redlin' " '~1. f'uhltL: pol!(Y1Sflnt (:"llllslllcled III theila;:" (;\~~ 

(Jl'l'llil'I\-.~(lu Pllll~'m:til fr\11ll l'xt."L1n,: Ilr fullll""\'! ~lIh"ldlf',". 

Optinlizrd Ca.sl': 'I'hl'lll'lirnl'/I.:,1 Lt,((lll:"."lIIlH'.'; il, I'L "pt r

,ll<\l.~ 1..:;111 Jllll"l'h:l~tl \"uhll,:l~." tl1;ll fIt tlll'lr nn d. ,lilt! th.ll 

Illn· "'10 p~,,,, lbnn III Llw 11l:11Hwr lli:d rllo,"l dlICll.'llU) 

I''''·'''·.''; I.:!l~t H.;}tkry-q~h!";IZlll~ "nd i';>\tf'l1(ll'd nWIl('r...;hlp 

Iwrlllui' ;\f~' l·X:lll1pl\'~ 1)'1 Ol!IIJrllh,'d ll~(·. ClIII'r>lt'Ir." dll WI' 

I~:lll'li[ 1"'1I1"·;'lbLlll1.':llrl,llllrl.:;Jul..... ldll ," 

'"I)liey Case: 'T'lte' p\llk~ 1",1."(' hl~l1t1~ 1II111w Ilptimlz:l!lllll 

lllq ,;~ddlnl: ("\ 1"; t Ill}! ledl'llli !:"\'{'rllllH'1l1 Inn'ntl\,('.~ 1111 

!ll!ht-dljtv\'d1Icl(.~ ;Icd :1-:;; II III lll:r! ;ldditllf!l;d Hd,si(1L('~ lllft 

UIJ"!'I'111 iy in 1;\\1,' lor lllL'dllll1l- il11d hl'OIV\'-dllly tnlr""k:-, 

Tit" mnrld iln;lk!,j~ ~llt;."::t~ls th;ll d~'dn(" ddve n;hi

cll',__ iltT nl."l cnmp~'titlVl\ll\ II nllJl\ll('r 1,1 Hr'l'lll!lphL<tthlD:' 

llul;I}'-L'\"\:'ll whcn ,.'\;"'I~mITl~ Il" ;-'C(:(·""'':. t" ~fIF-,rl11111'l1t 

sllhfHlh.'!' ,l11tllw l'1umi',e III ptirdF15ln,t: or U~:IJ'~ l'.Jt!ClIlS 

In Lid, tl',l!litiUIl;ll hyhrld" ,l\'1 ,uf"l-l'lh-dl\·, t"phLl' 

Illl'J,1 iur Illbl-n;!l (,lltnhll!-'llull Lrlio!:ll1l' V('h1C!"S hy ~012 

'in Int,~t nr ll~l' ~cgml'nl~ \\hl:'rl' drl\'ll1~ dli'llllllC t'xcl'l'd:

~~o.ooo mill'~ ]1l'1" !,·car. Thb i..; 01 rt'sult Ilfllll' n'I,I1I\Tly 

~dn~dlllll'n:11l('llt,d IllH';itllll'lll tnr{lIlIIJ':\' CII111P;lrt·d til 

;1\1 ICE ,:(,1111 iL' 111lhe h:l~l~ C\I:-(', (jEV.,: ht~;':ll1 til L'lnc:rj::l' (\:0; 

j h' 1111) .. 1 [If,,t ,th't:LIYI' "'IJ)ullll\llwtH'f'l'l1 41,)1:; lind 3(11k ~!" 

klth'ry cld" I!C(lll lu falllllluw $.4nl1/kWh. 

Tli!: cl\sL rlll'l"llvl llt';'::- 11n\1'lin" Inl ullh eli Lhl! l'll'l' 

IfH' dnn' \'t'hidl-' il"dwulufl('.-: 1~ jl11JlruV('(I 11::' '!l'll1TllJ· 

ll\~ 0lwi dlluns ;;nd \'l'llldl' t"h~Ir;H"I('nqk...; 11Ir It 111J111h,'! 

HI Iln'!IJtl,lIC;llllJ1l.' In p;lrLILlll:tr L\','l, flJHlllll:: .. t~l11d 

HIll: nptimizill.1! th\~ (~E\' ownership rlul'Olti{)JI to !.:.1Ii11

cidt· with thC' hiHlC'ry life ,11111 ri~hl ... izilll! the EV hat~ 

l,'ri('~ to meet the Ill'eds of low J1l1h'a.c:c fleel aprlicn~ 

lions, Th(,.", L\':11 dLl!f111." I;lk\Jll I,v 11,1(1 'PIII".!!I"' ... \\tlllld 

ud':;ltHC 111II11llHlll·qnircd fill' J11IEV.~ and 10;\1\ IIJ hUl'I11lW 

~hf' 1110:4 4.,o~L L'.lh:LlI\'I' "llltILlIln" IJv ;lppnIX1lnllLI']\, nl)L 

Yl';n" 111;1 ~llImllf'r HI ~('~nWllt" Flgl\r., :~p pn'.";(')1I." Illl 

l jfl11pdlll\"t"'nl'~" lIIlW)IIH'S fnr I h" ilpllml,'."111,hl' 

FI\1;1I1y, .....hell (.lIrrl'l11 ,1\111 pltfl:nli;d ILlllt"! WI'\tlrll 

nH't'lL illu'n 1J\T~ ;,1.' n ,j't,;iclcfcd 1Ill' lr/):'~·tl\-('r 11111nl fflr 

(JI':\' 1::",,1 I';rrily l~ fL';n hed II, I\h\n Ihl 111, xl \\'.·11 to llnt'l 

.\l-;tr" 111 nIl (If tll,' l"nIllIT1L'r~.';11':<l~J.!mf"I'<; Tlll'l11ll'nli\'l':" 

;b ... t1111f'd for Ih1." ;lll,dy."I$ lndwk ::i,~lnlllf·dl"l";\lt;c.: cn-d· 

II..: .!PplH:d flff (;1':\- pa:"~t\ll:::L:r ~;II und [I":;;-i I<! lrll(k~. 

1';].'"IHHl !:;X l rl'dlls ;,ppllf,J III d;l."S :: nlt'dil!n~-dlll.\ 

Inlcks. $:2(J.(lIlf) 1;.,:,; credits ;IJlplic.~ III L·l:l!'s +,s llH'dHlnl

rlui:- I nil:":">: ..lnd .~:~,)"()OO 1:1:,. ~:rt'dil" applied ti' (I;J"" &-7 

ht.-.ny-dIILy lrlH."k..;, crhl· full npdils \\'I'rt ;l~!'IJlll..d 10 h~ 

,n';ll[;,hl~, throllLh 2111 ,'i , ,lftt'f whil"ll I.h .. ,' '\"I'n' 1';11l1pt'd 

r!,m'll a.nlllwll)_ lo.;<IL"hlll~h'rtllll:21\20.) 

In ,1]) t :15f-~. 1111 ... ,IIl,,!,\i<'il"' 1I111'11l'.-. ;1 pf\l~rr·!''',lflll 111 

~·,,~ll(lI1lPl'.JIIIV(,lll"~ fillll1 ICE, t!lnllt.!h IIEV Ijll'lll~V, 

HI .Intl E\'-IOO FIl'd uWlll'r h("I1,,~'IHt ,'lhlj'nddwpl,llr) 

';111 11;\\·,.:1. dr;lnL,1 it'- tmp;lcl I fll Jhl r;I"1 ,,11 hat PT<'!::'(l'~

;;\(111 lIul rr:"lnc.ll1t'll"I~I:-l"Il\lpktl with l;d Ii 111..: vleclrw 

fin"" f0l11P'lllf<1l1 ('lJq, ,'I'J;t(\~1 111;11 Pl (Yl.'~ .111d E\'~ 

Will PH rl':l~(' 111 rnlnJWT:tnT'll'!,:'; llVPr IlnW 11l11\';lrl:,-' (111 

ne'cr ... tlcll1l'nl~, 

'1.lIl1[1 

Lowest TCO Drivetrain TechnoloQ,/ by Year and S~Qment - Base 

rf • Ifl .tC; MIf. 

fl"UILU 

lowesl Teo Drivelrilin Teclwology 11Y Yenr and Sngmenl - Operiltions Opllmiz~d 

mw~.u 

Lowest TeO DrIVetrain Technologv by '(ear and Seqment - Operations Optimi,ecl+ Govewment Incenllve, 

,. To 1':1 )'f 

•
 



Till Fh'dfiliL:llil,n LII~llilil'll ha" ilh'lllifh'd a l'Iuih Ilf 

lJ"1kh';oO 11I1:'ldlilMp lh,' :\Jopl illn nt ~rhl-l'll:lhk'd nhidclO 

hy 1I1'd tlJlI·ralllr~. Tll\'~~: pnlll il'~ Ill',' inLI ndrd III nar

nl\d\' lltltlrC.~~ 1IH' ~Jll'l'ilk IIh~I.,rh,:, II, dl'llril: ,In VI' 

\I('llldt' aclflltlil1l1 lhfil Ilw CUiditifll1 ich:.Illilit:tl in tlH' 

Hlr, Iriftc.",lot/ 1/"11;(111011, <,tljll~tt·tllu ,\1':<;'111111 ul' 1111' f;IlL'· 

dlh: dHlIlt'n.~I·:' flll'l'd j,y Ileet." ThtSC: l'l)linl'!l= 111\ rdlJrl'. 

an inlt't1d~d III l~ cfln:-:bh-nl wilh Ibn l){1lidn. IIl1tlilwd 

in tilt! HfI.,rilir-lrliMI Utlt/dlll"JI, ::tntl ttll>lll)pl,rllhc ad"..• 

linn or l'll-drit.: dnw ,-'l'hicle" IIl11Wllil~l'1111(lrl!o' Till'\' :tH' 

nllt Il1Il'mll-Ii:.:: II :'t1h:ltilllh' for ]II1Jit'iI':O I'rlll1llllt·d hy lIw 

Ilrl.l.!i1wll:ltr'nli('l1fflll'I(~/dl,IUf!. 

Flut Mlcr.systems 
III Illanvl..:-;I::'I'~.lk<,l" flilldltlil :I:>;, l\ll~t(wtl~m /II :llmll:'>

pnrlatmll I'('o,"y:::h?m thrll (nllltl 111:11101(1' tlHHly-ir not 

all-uf the hy ult\nll)nl!O III lin l\hl:lnlk.llltll\ nll~~.,tl·111 

['1r:plflVI1\('l1l ('1l11l11HlIlIlv, Fflr C'x:llllpk, :1 111'1:1 nti~hl 

t:lImi:c.l of 111111lernu!\ \'chlclt,~ 'hat "l'\'f:lll. together in ~ 

l:t1llfint'c1 t!t:jll.!f,lpllll.al ~pn~l', TIH~ i!O l'\'rtllllll~' tnlt' fill' 

11l1t1-,'llul til..l I.": tll;l! l)perHII a~ pall uf I.!lllJ.!I'.lphIC"lIy 

ctlJ\!-lmli'cd IIr~:.ni.r... lil)n§ I>u(h all :llllilitYllfdty~u\"~rn

mwl, l:ul'o.nlilllla! fll'.>ll', :'lllh:l:> p,m:tll dt'lh'f'ly !lmIICIL

t:;nlll !l('I'L", ,II h.:a~l a ~uh'~'l tIl' lhr'l1 n:!lll'h', rrt!t1II1'l\II~' 

~crv" itH.li\l;thl:,l rQgium: or mh;\I1 arC:l~, In addilion. n'n

lJ';lll~ l'l'flll'll'li fll'dl' I,n,\·,df' 111rlll'1iI1~ ~':llIl'I1l!' fllr tlwil' 

n:hit:h.:s!lt ,I hUllle hUM: IIr b,,~~~, ,,111,\\ jill.! lht'Il1111 dtl<;t"ly 

Ill,H1il";'~ the ,'r,sl ;Ind rd;llhl1ily of l1nl'l',J:Y Infl':lstrtldnr(' 

:1l.·~C"'~' Fin;,lIy, ill tin: (,iM',Of.,l1tt'l :llI:u.. hNIIIl hll-~" t:om

lm'l l:I'll, indu:O:lIiill. (II '~(IVl l'llllll\lli c11llilv, lIlt' 1I1·,III'IJ("T,j

tor (lit' i\~ p:Jrcllt) Will Iikdy hnvc 1'I tlircd n..·lnliullo:hip 

wilh thl..' IlIl"al til ilily, 
I hl! \'Jnntb· lyp<:i; ,If hll:llH:I:d ""PIIllil \h;,t wOllld 

be avai1:lhlr 10 con~\!l1ll'r;; :tntl illfJ·;I~lnl{:llll'(' )1nJvidt"rs 

1lIIklth.~:/f'h!lll t:lImlllllnitu ~ ShClll1c1 ho.: ;lvlu)nhle I" 1I,'l'l 

lljllr:,llJf~, \'Jh~ 111;IY ...(tn,' :...: rl Imlll 01 c'lf"drilil..:lli(1I\ 

111IlTtl-\'~II:,\':,1I'lll-nl' fkd lIlit:rCl~v!OjlJ.lIl 1,llcc' l'lcLlri· 

fir"lillll t't:Il~ystl!mit, CiE\' neLll mlc:fIt~y:o:tl'l1\!' tlfft'l lhl' 

I)PltllttUllity hi ~lI'f't'l('r... t(' II1\' ;uluplilll\ lit' ~dd-l'l1"hh.ll1 

v{'hiclt-" by Pfl11lH1tinJ.! sl:.:\h~ and t.,"t'l't rc<1lldiI11lf: 11l h:ll

It>r\' :1l1rl ':chicle jlnJl!tH.:llhll, Whlh' Iii Ill:: ul!ill\ilH'I" n'p

rc,:cnt a ... ""tlll'l" 1Il:tl'kL'l tlHln 1hl' }!.~il\cr.,d I\CI'.iillnrtl Il~V 

:H1t" markd, tlH.' IIh"I;'I(.'lc~ 10 their :,l!lIptif'll of c'lcdrrC' 

linn' l('l'hntlhl:!~':In' :11;::11 !'m:\lkr in ,"IIIlH' 1-;1';\':-, "nil 1.::"1 

he addn!l'~l'd hy l;il·,l!lJll~d \lUltJil: pnlidt'! 

"~L£.~T POI.ICY n..:CQl\Jl\oIEI',.lt\TlnN!\ ----

EJq>;1ncllhn t""croditsfor Iighl-<IutylUid..",.blcd 
vellicleli Jlllrrhl\&C!l'l1n dppll)ymrnl a;lmmunilif!f 10 

itlclu\101'1 1\'t1Ic't'CClOi n('o~ 

ere-llta l3X a't'di~ for '1U~diumy l!I,nd h~~vy-.dIlIJl grilJ
enRbled vrhidl~ll d(lpluye:a 111 I1Cl\tts vnlh A)-eater lh:'lll 

10vchicle:s In npcratiun_ 

CrMlo de"n rl.'nC"".,.bla t11(lt'1tVhtmdS fur lied \"chil"ll' 

chaTl;h'c infrutfUc;lWe.. .lld DlBe rmll1lclpal a.ud 
rtttlilfthl trnBill <11IIh"riUe~cliglhle(I)T lht.' bhnll.s. 

"'oXtbnfllh~ Itlll:lsllne tax t:re:dlt rnT ('1C'~:tT1c \"lhicle 
<hnll'ln~ inf""lnlcl\lrelhrnui!> 2018 .n<l up.nd Ih 
mORo nfcl iglblo cosh;.. 

Allnw immediate cXllen2ling(l(OEV PUrc.hiUeJ. :lnd 

,l:lIpportln~ infnulnrclurv(orupcrnlClrl flrU'!11:lln lice'. 

Mltke tox tie-dill IivailRblt" for the pun;h"U' nf 

C11lnJlrytn. fltid-cn"bl~d \'l'.l1idello aud rcl:ucd .,h:u~iI1A 

infra&fnll,:luNltnnsrerablc_ 

lnc("nttvb(,1lh~('ji1i1bli~hl1l("I!II)'fl)C't..-WfltlrPtlSe 

ontitle!s IlJ fQ~'litale hl,1lk pl1rduJ,,;inl::url'lh:t,;trll'cltivl.! 

.chlck... hy nCd nl"'",ln.... 

UTflJ.:U .-£u.u.:v Ih;CUMI\1t:N"A"IfIN~ ----

nf.1inJllita gnd extt'nd thC" cn:dH (or m,--dillm· .-oJ h"nvy· 
duty ~lU'11iIlO 11)'brid ['lectric \"(lhick!l tbat utUl1l' ad\ollnC\.'ld 
b"lt.M'ifIwith ~Ptf1D';Ilnc.l}'I(1"M1'~ityequslto orart'3ler 

th:m lithium-IIIIl hilt'er1~ll'i\'iIi1:1bla 2011.2(18). 

Ro:l:)h1l8h II pM(f3m to ~:\ranl~thcreddWlI\o-aJue oflhe 

flnll!cllcrnUU1! nf Inrl:e-formnl ftulOmolj\,l,:. hJtlcril'iC filii 

mlll,or",-jca belWl!crn 20)0 l:LOU 2(\13. 

The f~lcrnll:tfl\'('mmrnl tohuUhI Intrt'!lllu11t\'C'dmuul'n 
.CWo1nt:t"C( bltuC't}· rCj,(!.t;tt·h ~lIId (ht\'f'!tlpJnrnt, 

J:\.:dc:n.'Il rC~1I1"'"n. ,hould f!n.u~ th"l n"'ltlu,'Chirk 
rel;.ul.,linns rtu llot u nllf'(."(.'S;MIlily prohibit the dfJvcl11jl11Wlit 

I1mt dcploymtnl0r rml-U!TI:C"ti,1." 1'1 IfW:'l iu lu~,,\ Irut.ks, 

I 



IU.IA1,'I'.lurJIiI 

Overview 

'rWI-' '.;tUI'I.,lfh.'I· (Ju»rt1.\ \laf"wl! ill1ClI11(~ 1"MltlC'111 -1~IINI 

lilt. AmefiC'Q1l l-lt't'oW1f)' llc-irl\'e~lm"t'nl AI-l (AltHA). Ihe 
ItJi,\_,ltI~lnn ... Imp.le.1 fm In.tll(porfJIIIJr-11 ,k...lflfl(..,lllnn I!" 

he(:(uuinr. ,IPP,Il'wl At Ill[" lw~innin~o(:':O(li-}, tho-' "nildJ 

oS," l"<o: 'XfI<I: em q p~l h tll tho ,..,.Iop Iillh.' ir(l ny Ii fll11o:tl1c ('~II-o'"lC" 

"Y in Inl"(c-f"nnni lilhiul\Hlm billlt"fY nUlUujncl'lri~ 

fltroll~ Plllic'y S1IPrbI1 l1nJ (l \...."II...nhollchtti t·(Jnltllm~l 

ult!ctrnilir~ !tQl 11'1--:.' 1m.luHI') til Mill t.llHtI~ wllh (~nl!tiljnl.:d 

hl~h 1\1\.'1 priC('~ 111 ~:urnpl' h~d Clt'NI t_Hh~I' rnlmlrl,,! Q 

"'iL!,ninl'~II'l1 11,..,11 ·l;nl j L.nd Iht r'nili'll ~ILlh:."wa." 1\111,;....'.1 ttl 

J11i~. rl\lllUI nmulli.hiUi'lfl JI)]I1'1t dnl-..nl illJlI~II'Y, 

In-ctt'''n411 t1)' lhp COM pf 20(t11,t-loa llllliun itl al0lll!:

h,ltl hNlIl 11mvhlf'(j III 1l1"1'" lhrot =m 1m r! 1'\"1 !'elO" rl,r lhe 
m~n\1r~t 'un' III ,~dV.lllt'I'fl h:ltl4''!'''h".,:. l-;J,iHr-rv :IlHt \lrh;f'
lI'iJin t:uUlpltnrnl:'l. ~nd 111hc:r I'ltlhilir.~. hll.htdlrn:,h:\Ilt.'ry 

rt~"rlioJt, N~;rrly:tO nltltt" ll",..rfrl("..(", t1'"t"d\<;d II 1~h:~ll'1r 

~:1,1(1 11111110'1 ill I tlln5pOtfll'llln ~h..:... l, Iltc...lfiOil r.Anr1~ • 

AR.llA a.lso rr\'lfrd f'lC't.:lrll': "(lhie!I' In.': f·n'I'i1~ fut 
U.S. roll!Uln(!n.. Ulldc-r tho 1\('W law. lis rt'~rd('nl'l \,,·lln 
l)l1rth~e tlpClrie drh·'('l \·..hii:;l~;; Ih:'lt t.lr.,w rKlW"'r fmm '1", 
.t!,rlcl will ho,.bl(" IrH:l11lm a b~,~C' Inx trt'dH 11r.~·.!,5flll ({If II 

\1Jiidl.\Ioilh It t}fllltJ'yul HlllJlISlh\'\.: hllllW;Jll hlIUf'\: (kWh) 

lInt.l4' 11ill(1II~lrS llllrkWl1 rf(1111 flvl' 111}\Io",mt. t:Alil,rllrt,nlnn 
:Vh'UljQlllll ~:;'.I)O() TII~ fwt.X:inlltll\ Inxl·ru.lil, 11lC~rtlre. i.. 

t7.;:1Itl I'hl: u\~..tl' "nrli~" II' t h'- l,r..-:l~II!I,i 111'1 \lchidl'-" p. 'r 

I11,UlIlr-~u,lllrtr,I!I\lJIht"rll i~ I1n cr'f1clfi~ Jlnlil (Ill til'. 11111"

ht"rnl qU<llltyll'~ 111l\Hllr:ll.:l\ln·u. 

In luldiliol1,lhft Drr.lrtmul1l "r r.ml~ ll)I'I":) distri1l

\1100 ~au(;t million ill1'-limullLQ fl1nd~ tl,2:;tl'("il'il!l1~ In 11lf'l 

(~Il'lIrl {'II it,,, l'to;rnflJ." htil IHi.ljl,ril\'f,'llm h,nlh ~""! tM

~cl.et1 In".\--artl cl('Jlloyin~ nltarnl1tCvC' fuC'1 illrl',,,--IIlIClltl;e ill 
US. (jties-l)Jrlidj}~tillQ'n tllfll1rogrnnl Fund· wIll "UjlJ'lO" 

lhe a.:rm.::1:nlc Illtl) ofclN"1 rJ( \'I'l,ick c-h;l.f)!bil! il ~fl'Mlrucllll (" 

;1S well :l! rc(lIcllll~ IlrttfCllI.'.! for amlprf5scJ naturnl ~ 

(eK(;) lhlullfirod rmillmi WL~ U.~G) hin[il,b tllld other 
Ihrrn:ttlVt!-fu(k'd \'ljhldc~. 

Ikt!,llllllHlJ ill :jlJ :Wln. till Ilf!'1 ,,1lIt\\llu"·'''UJlllOI1l,;J.1 

bl'lll:!lj,'~ l~k!lnl 11'Ui,tll' 1,t1 ~l::t."'1,111".j Jine.c 1'1 ~llthl""i1 'Anti 

IIMlian:1 I~y :.lOIk!, :'U'1 rl1t:l()ti~ willi t11re'1I';Jrl:ILy Inl1fl1f,1l11 

nn A~jlT1('\ltd ~IJ \)(!rCl'nf fir fha ~'fOtld'... "lh-.ltltI·.l "'l1hh 'n 
l....llkri~ wiU ("A.'1.~liu lhr linih.\rl ~U,I{".II/.I I~y 1.015. 'ht.,:,!:" 

10C"ilihe~ ("ould produce l'lIouuh 1I:1!ll"rit:t; mltl CtlI11W» 

ncllL:t hl 'UI1l""'1 :WU;UII(I pluq..)n hyhrid plN'trK" Wl1iclpc 

(l'J1E\·.;) j]lldhybrldcl("clric ..vhlr-l~ (11F.V,;j to 

Allhe iC:f1Tll~ lUll\:. lht.: nr~l n;IU1Hr:tl·tU! \ll;lt''1'111 -'" ill' 

11 WOVO {"IfllOW l,'Tld·cn(lhl~d vc;:hicl['~ fGlWU "rtl t1r.,.lfiml 

{hl,'-:'"I Uv lhfll~IHI nr2010 Nio;_'!:l1l \\lIll~g.hl Jdlinc: it,; 

lI--el~lf'(' I)orBfillto~tlN...I tn<'llJcilli' .. ,"d r:, 11t'llli \'nltlilil 

...mbruin ".... Uillt! IIll' Chc:vr Vult.. S\::;:IHI hn~ ~lJHI(llJl1r.,d 

I"Ans< fllr;, W'td~'rm;ulirl hHinrh I1('J:.hmlllc III ;4(IU "MIt 

M(lIQrt'()mlliln~"~III il\\nldllcclit lr:lil\llltn·e!:itdlt·L'nllhh~\1 

v, hlclt:!' hy LUI:':" indtulinlt Ihf' {ully itlrr'lrk Trnn.iil 

r'-'IillN.t. the: fn('t1.-: F;\" ,1I1rt II f"llllHrl h)'hrh1 1:~r:lfW' 

\ IIumhC'r ur IIlhn ...-iqlllf'PlIll l,ln,·m IIjrl"IIl~,," lflllll 
$Hlrt-ulI'\'t"hidl" m:u\lli:\c:turcr~ ~uch nJ Coda, I3ri.Rhl.I'n 
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Hd:c'r ,hlhIUl1.ltiw:willl'IIIHfnll'l'l'ntly ;lnlWll!tCt'l1 N,II·I!) 

At)h'llL:lfl GI~\' (,:'Il':ltil~ \" lr;n,tlOfi 'milS b~1 ~(Il<:: :HIlI 

1l\"t'J~ :~5fUII)O lmil:' h\' 201 rl.· 

'Ihl:, Irw~'-:ll1l1'l1l 1t1 IHh'tml;("d hJ.lltlt Y "l1il f'!t'ttrk'· 

dr1\"l' ,'rhidl' It'rhllllhll!)' hy htlth till' ruh1ir ,'IHI pri,",.l!:" 

:'('l'l"o: fl'IlTrJlt'IlI..::'l c:flmmilnH'1l1 In d(.'f\lIl1rwilh;"t rw=,,· 

~cdi"1111r k,':'r' lh,llll'l1t.:t:~ l'OInrr'JIl\il\~ Ill\" Unill'c1 :''-a.l.

Ir.(!:Iy, l~!l~clri(' tlri'if' io'chnnlnilil::--fn"lln tlrV to PIHT 

I'Illd I':\'-:'lrcllu' nW~llc'('hnl\l'l)iknllrm;,!un" anli. I·II~I

l'lk,'!l> C IIwnll" tllr t'llllh'flnllll'~ ninny nl nllr 1ll1linll!> 

1Il1l!'1 'lillh~l;H1ti~1 ('(.''''11111111(', mil jOllal ~l'Clln1). :md f'm I· 

rOlllllen1,,1 i-:"n('~. Mnft'()\'l.r. illl:ml !l1tht;:lry ~llPfW'lrl fill' 

Ihuihllllt'oIlir 11;IL!t n·lllll11~lrvl-::. I,n~l ~l"'l-;'1lhdla nit 11

c!o·t 011(: lrov.tll'd !'t1JlpC'lrlil\~ :1 n'l\O\H'" l\1<Jnllr;lt"turilU.~ 

h;lh) tn 'hl' \lnilt!tl Sllllf'!-~ !';Iruc-(ormlll Ilil!lCi"iCS m;l~:" 

lip IlllU ... r 11,,1 rnlll'l'llrt."lli~itlU l".lllpUn(ml:: ill thl} C'll1cr~· 

illl! indtlil rjl'~ flutl will "llll'lll)' l'I1Wric~l1' wnrkcr~ ill 1111' 

(.'omil11-=).'t':'r", 

'r.. rillh' L'Qplt..-li7.l' un Ihi" il1~I.~1l1H11l1. hu\\I'I.;CI. 

dN:lrr(' dn\'(' ",'hkh,,,,, 11\110:1 llllilll~lt'l~ <:un'Pf'd ill IIII' 

In:lr!<c1rll'K'l' Thl·.-:1I11rb... ~hli·llr IIll' I.f-ricl~i\;:,ll"·d nollit:k 
indnstry 11I;~ tl"",~llfJ"ll·(1 tlll"'ially "".'t till': r,Ht ::<..'\,r;,1 

yf'ilrl', ,11111 IIl1: lIlliit'd ~IQlf'!l h:l:' h('J':lln to "l'l:lllli5"h II 

~ll1h;d k:lch-rllhip pll:-ilil1n-l'arlind:"lrly inthe' dl'~i~n allll 

lll:tI1Urn\'lllf{' olrhll·,::(··rnnlll\llilhitI01-illn IJ:ltlrri{'~ I1I1Hl' 
;l n~lljnlJnllll"rtll('(.li\'(1.hlll"l'\'rr. Ihe (1'[11 .h;1ll1..n!.!e Yo ill hr 

III ;u'('l'IC'r:11l: lh" \1[((1'''\ whkh nr'w !('{"hJl;,!nt...')' (:tn nlh'r 

I hL: "lltlf(y prdtik .,r Iht,,'~, lr:lI\~plll htllll1.-:cl.llIr. 

Tl:dlOl1lll\!itlll "fllh\l"I!1<~11l on,! utileI' carly :11Ioptl'.f~ 

w,l1 !ilu'ly P' uvi(l., ,~tll'll~d.. nHIIHI fill" I 11.. 111·4 ~('n'I·111 h1ln· 

dH'd Ihl1\1.o::md ).!rhl·I'lllllblnl \\.'hich--:. Hut l1J'-'\I'lll~hcYl,nd 

Lhi..; mttlla<' wUllw ('hlllh'll~irH, '('/)jli\Y,11l1u-l' UlllllIOY."'[1 
,IllM \h"lt inll(.dllclilln lo 1:,S, 11l:nkr'ts, tllll'l:' IH~' Ju~L 1.1, 

millioll r,MI Iii Ill' drdrh hd)l'id 1 ar.~ :lIltlli/.!ht-tltlt~' InlC'k!< 

llll thl' III,rd 111 the linih-tl !"!rllf'-:. ".Uhlicl!l ""l'te<;"111 I,,~, 

Ill:m lIWTC'f'111 of Ilw 11""llt·dlll~\·(~llidcp,'re' 
In ~qnlt' 1\';l~~, th.. (~nJl,,"el'~ ittdllU c.;.lt1-:1lI1~t'r ilt·I,t1I'

lullt'c Ilr~till,cl,ahll.'llnhidl'!I \\illlw i!1'y'.ll,:f ," 11lIh'l~t' 

Ih~t (;U;"I' hvhrll1",,-lhl1m~h'heir l1f1lfllll;lllwlu,nl<-: 11"1 Ih\ 

ft;ltirtll nn! al~ll :-tlh::t:;nliilllr ~~:'\t,.r th:ltllhJl;'" "r lmch· 

linni'll h\'hTid~, In lllhliliun III \'("hif'h: r:llll;(" ,lInl .1": I)M~ 

:ll,.(\ illfr:llllrtll'llire IS:oUI'':, IK'rhal'~ lilt' 1ll1'''' imp"rtl'llll 

l·h;"{lIt·I1~(, rndn~ widp~J1rc·ad "dl1pt-;OI1 III J!'rirl·/1,l.,hh:(( 

\'i'hicl ... ~ \\ill hl' ('(1':1. II farllll '>lrr.f!lr dn1fT",I'H.l hy Ihe 

hallory, :\ltJ-O;\ indu:-,Iry \I:lrlicip;rllt~ :tntllI1ll1~J:'" :in"Uf' 

t hill hall(·n·11l:'lnl1farlurin~ (.'/Iil;o: will (nil ~~ the> indll .. try 

re:Il;lllJs hit!hlJr prmludillll \'ululltt!f Ihlll' c'ull'cullr ti'd .. 1 

Ilul tIll' limdr'll11l':' illr ~lldl n:duc:lilll1<1 an' HH1Jl'\I,'hlll 

IIlH'('rl;dn and dc.pttod l\l':l\'lJ)' (In ~'lIrly "lilf~'" tll'I"lc,p. 

IlIt.'lll TI"'I1'(1)11 ,p'ulkull.lrlvln thc', ,lIlrSlil~( llrintlll( 

try ~flU\fh, II ..dill>.. H111"lrll\1\1 I" "'l' IIltl thl' fh'''FIIlI!· 
,.ifh:llrlb~ int'":-lrrh~"ur"!t'1i",,:~ dh,·r,..(' nt-:loflll'f 11:... (', 



.'III-IH,til'rltl'" 

Oil and the U.S. Economy 

Til" l'Ilt'I1r~' Imp;ILt ,-.f n-'t1Il~t;<l1 r'IlIl'lIl\IC ;IIHI inrhl!'lri:d 

,clivJty-;), ",'~II,_IS hi~h 1l1l(:UlrlJ{JYII\('lll-ol.s.So(:i:lt~dwitl, 

1111": :lllfi7-~llfl') n:t"~SitH\ 1Ul.~ buen ~ilo!'nlnl.':anl. "foil'll l·oS, 
nil Cl1n~nmpthln ;\\·Ur.'I~L'O ~n_6 miliinTl It,,rrr>ls l).Uf tlil~' 

(mhcl) rnJJ1l :lIlU:i to ;,cOO7.l1quill to "prltll:':llll;llcly 2.!:' p(lr

rt'!ll nl !he glnh:tl t/ltal'·lIi~h rueJ pni"(';" :mr! tho rr(",';:

'tillllary LClnditjrll1!' Ih:,! hq.:;i\11 in :!11(l7 t1rovt' 11\1 dr',u:IIHI 

down h~' llenrl)' 10 percent-from ~O.7 1l,bd il1 :/.(J1I7 to 

IR.1rnbl! in211"9, iB IIJWl'.s:II('\'~)!'i!l<:e 1997.11 11\ :'W08 find 

2rlOO. nil nmsumplilJn illlh~ Uililco Slllkli ll.'\l'l:ricllt.:od 
1\\;111 rlll~i\t"t1lh'l! p'lIrs Ilf tkllirll [(Ir 1111' Iir.:t Ilulil in I') 

yt"7rr~. TI'll.ill pcrl'flkUlfi.sUppli~d i~ ~li$l"l"·llp in :m!ll ;tl 
Ii).~ Illhd. bill i" ,,1i1l \\"1:11 N'-lcn\' rct;t"nt l.lWr:ll!I~:".11 As It'll' 
T.1.S_ e.rnIlHH1~' {"~H1tip,,t'5- to :-;I!ift l,w;,y (tofu hp;IVY indllt~ 

Iry. (1m] i\l.; 5In'l'Il1lh,~IINI rlld~flllumy shllHliJnl~ tlC~lil 

(i, ln1Ir:lf.:l Ull: cniUtJl1cy",rnr>w AnlllTirnn rnr:: ;IOrltnJC:h... 

lll(I1\Y all;:tl)o"l't.!' :rrc predll;t inR Illn ;Jrln'nt Of·IW;lk .1r-llllll1d 

Ulr rlll.\l~ ltllCh :l\'l ~«4llil1l' inlhr' Ullitl'ti Slftl(:~~' 

.\nd ycl,ll,(- tinit'rd St;H,'~ if flillht)aylly Tl'Jia.llt .m 

pOlr(Jll'Illlll. ttl 14Irgf!'pnn, th\.~ IS h;'~C:;!lIH' Ihr,Ul1itcd Slilt"C'.$ 

~ljll Pf1"--':;~S~~ the \'\'hr1d'~ IIlr1!FI. mnst i1}"Mnl.k lrmt....~ 

pnrliit ittll sr~l(!:m .. jl mOff' th~ll} 14 millh'n b;lrrr-l:; pl:rd;:.y. 

thi;l: sc'ctor rllnnc C.Oll~l1nlb 1I1urCll)il than .my illtli\,idWtl 

rl"t-l"ll;'ll f'cnnfl1lly ill1h(" ""or1el. There ~,rc lnilro lhilll :.!:llJ 

lllillj'illli~hl.dlll)·\ I:hidt'."llil o.s. I'n:ld~ !.!rd;w ;u,:c(lunlinc

for ;\l'prC1~ill1;.lt.C!ly1oJ.1) !ll'I'Nlll ~l lolal 011 Clll1fl111lplIClII, 

FTif.!iffh! Iwd·,'Ii 

,HId rllHllher H." 
III ill Inn \"i.'lJid~. 

US-ll'<:'ll1!:iportation sr,l:lcm 1'CltI;'llinlT rnn,uh1r 
11rcnl;!r~'dL::lj\'Crtl1tutJH"940/( J2 J1crc1'1l1 of llilo i~ IH:lroll\llln..bnscd today. 

dc.lllimd."' All 

told. Ihe 1:r:1OSI}{1rIAlit:ilt ;;pr-tor n("("Ollnts {(T[ 71 peTrt'llt 

of A.~crq!titc 1.1-~. nil l·ormllllpliol1.11 Pr'.~Pllc ""'I!Ilinc.unl 

ell",,!"I:, III \Iri\'l~ ;llll~nl .. lin~ fucl!' into I110 l)l'ld,Nld~cc. 9--1 

('t.'n-enl "fd"li\",~rc,l,mcrJ.:Y in Hw I"TOll.1!'pnrl ilcclor;'.:: ~till 

p('lrilh'lInl-b~llcd lnda)'.' 

:ii'llply pUI 11il1;J1Il:,11!11pltnll .\llc!thl! Inubllitv vtu. 

;,'ided 1\.\' lH.'II'l1lol1lil (tlels. n'prl'~C111 lOl'(' el)lllfltll'L:ll!~· 

or lhr nnlionn.1 f'(~41nom>, and ...\.lTlfirkrm W:J)' III lift., 
1'r'\rl1lt'IJIn nH'd.; 11(';lr1r 4" pc.rl.:('llt nr.OI;lll I.S prim:'!l)' 

cncIl!)#' I1ccd c• Innri" Ihall CUI)' Olhc.:r f·ncl-g"v sOUICe," 

A(lglf'¢;~tl" CfUl"tllll{'T Wi1l1::nOiltlfl~!' on IH:lrflhHlln I',rrill. 

lld;"wcn~ ;\~ hit::h:J~ 6.4J)t'rCl.:lIl nl"CiJ)r 1Il2tlfl'i.mrl;,ronn 

lnlck lo he liS jllllch n" $1)(:1"('( nl nlfjDP ill :!OIO.· 

MfI~1 ("111110'1.:110(11\,,1 Inr(:c"-lil~ ~tl\'j:o:inll ~re.'lt.ly 

Inrrc;JSi:'i!n Int~lllS. pelrolcl'ln C1'1n~lImplitll1 hcl\'·con 

2010 ami 20:'Hi. R(:cClll"ncp~lrttll(lllt vfRnMgy(DOJo:l tt"e

n;1r1n~ l'T.ljc.:r1 ;~ 1l'l(I{h~!'1 .Icdinl' in gno:"lulp rtlll<:llllll'linn 

hy 203!i rt'll'lh"t:, lu l'p:'-fll:es~iull luvcls,. hIli mn!;lllllwI" 

l'clrll!llllOl pn!\llld~ ;lfj. Iln'illLll'" \1) I'XI}tTicuce .. igtilli

t:1nl .:rriwth. 0"f'rnll, liquid fllel'i rMl«:llmpliflll in(Ra;;:p'l 

h)' fl.8 JI"on:l'nt by :Zfl!3fi in t)(1Ir~ nnllpnk,tl I>irsd llndjtd 

fuel r-ollJumptioll alll') \11C"T~~S(, hy\\idc I11.IJf}lirh The liS. 

dri ...·il1!~ IH'I)t1l:1tlf)n is /::xpC:("Tcd In incr~a<:c fn1m npprnxi

mnli~ly :t:l7millillll 1)(Il1pk in :l(J07 \11 :nl millinn h~-:;n~5. 

Ic,lding to <i 13.... p\"'rcenl incr('i1~(' in Ii~ht-duty nhidfl 

lHil('~ tr;wP!I'C . fr'Citfht milo"!' trtwdet"ll)r~ cXrll;.li'd tt;l 

lIll;"rlm~" by;1 !=t.ll!~.:rill1.!;liIIIC'I"f.:Ll1tbr 20as. 11 

I.il!hl-. l1lNlilllll- o ililU IleU\.". duty lrueks rcprc~ulll 

(1111' Ilf lh{' m(,~t ~i'!fflinr;Jnl ~r'--l\\...th !'i~~mf:nh; rur U.S 

uil rlelllil'ld ,t..'oil1~ (',rw:'ln:!. jll:lol y~ tht.·y h:IVt· (01 :'\'\ l'r:d 

JeC":Il!t:,,:;. Sinn, 11)73, lOn prtccut of tlw /lfOwth III OI1~ 

T(Hll!l'~. Ilill'''1l~1IInl1!inn h:t~ hlJl'l1 lh..~ In tjti/l(' \flick 

tlt'!11"'11l\-;ill inl'lciiSt' fir :tll lllfllj'lil h:f.fTl.:l~ pl'!" dilY,:' 

Thnuul.1 10\\1(',,,, '" "l',aluti l~lIrnb('n. U1f'f~ ~'t'hkhl' 

tt:'*T1d ttl )1\1 ilwffklnnl r()t .. tlvc tr, p,'~~fln~M (';)r~ ,.nd 
nl~o lypil':,llly In~ lllilch hi~ht.:r It'\vb Uf:II\lwa! vt111.idr 

llllll:!i Il·a\'el<>d. 
Cnntinllefll tS. nil t1~p(lIHlcn(''' i,~ iwilhf'T rk~iTllllJ(' 

1Fl!' :'ll:-:.I;,in;thk. Over the l'a~1 .:i('\'cr.,l YI~t1rs_ AlnC'fici't.)~ 

1J~I\'C ))1:('11 n'luindcd (.If lhe sorinuj CCCJlltlillic, IHltiOl1il1 

~(!rllrity. ;Jnd ellvinlnml:=:nl;ll ...o;;l~· (If ..nn~llminl1 ~nd "rn

dlH:illl.! pe;lr'lll'tllll :ll,l"llrrunt It''\"l.:ls. \',Jlll.:lh,·r or Jloll.hL·$~ 

1.:1I'!ih: ;Ir~ 1'l·lh.':l:h'd III lh:: n:l'lil (JriL't.:·d ~1~u1in1J. Ihc~' 1I 

hnlh ~,ll lllHl:'ih'TlificHll. 
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~f.n"l nru 

National Seclll'ity Costs 

't'lll' impl'rluJ1l;c: 0) oil h;l~ l!iW'll il t\ 111:lr\111fpromil1l'1ll't' 

III jnrcij!tl ;H1d Illitil~lr~~ I'ntic~lo Til partical1ar, tWll ~:f'y 

j~O;:\It'~ n.lattd l(lfiil "rTod ll;llll1tlt)1 ~1~cur1I\'. FII :-1, thfl \'111

lI(,tnl,ili~ .. qr ..:.:tfll.~\l.\jl5-"uppl,.... linc·~ ;Il1d ilJih'-~lrl\dtlr(' h(l:i 

dl'IY(lTI lIlt: United Slale'S 'I' itCCcpt 1he l)urdCl1l)( ~c<:tlrill'~ 

lhn \~'flTld'::: nil sllppl~·. St'LHJHI. lht:: hnl.H1rl,1I1N} IIf ]jr(., 

indi\litil,:1j .IB prllfhtl:TI':l Clln'''lruin~ lOS, fllnlltrn polk\' 

oplilJll c Whl'" rl .. :tliI1Jt with prnt-..I~'l1l<; illlhrc:c llalinl1C;,. 

1\ t:tjl,pl1n~ "i~rltplinfl HI ~hlh",l nil Hl\}plit~~ ranl:}: 

QjlHm~ 1111: mil!'! IInH1("II;:III' lhrr:l11O In th .. tJnill'Ct ~Iall'~ 

!Lal;l~,:\ pnJI....Illll ffi Inlrm:ptilll1 dl1t: t.l "at inlhc :\1itJdk 

1"::1<1"1" Iheclft:'urc of 11 k.:v .Illlr;'ll~ll rnlll~' wrlldl! Ic':lt..!ltl 

s .....'cr('I'(;"1I11111llic(li~loll.-"1\lillll. 1- ~.I[,:t(h-r:-: h~I\\: ["{'\'n),mtud 

Ihi!' (I'" rlcc;nh:"., ;11111 1111\'u madt it it m:tlh"'uf .~l;lb.:d prdil.:~· 

Ihallhli!i 1inilcd St.."lc:\ will pr()tect the f, Cl: lIpw ()! all with 

11lillLiI'y IHrcr-"~' ill, p"licy a1t1l1(' h;,~ cnn:,!:>-f("illly r:'lllnn 

~hqrl of C[fl1\l)I~'h; dc:Lurrclll':l'. al1d Ihe risk (If oil 'lI)ppl.~ 

inlcrrHp' il'n~ h:'l~ pcrsislf.'11 fflr nl,;~.r1y·W ye<ln;-

TIl mi1i~"lll: thi.-; risl:, U.S, '1l"Illr-d rllfCt'J' j'xl>\'nd 

If:IJl)rl1l~IU!, It!''flUj','CS IllH(tcUl1l! L:hmoic;llly \llll1('lnhl(· 

11:;10. 

Global Map of Major U.S. Petrolellm Imporls (Million tonnes) 

illfl"""II'i Idllll' in hll!'t ill'(.fHIl('r~llllht'.A1ulH·rnld ]1:11 tf,llint" 

lIil 1r.IIl.:iil 11\1111.':, Tll1~ 11If.:1J\l: IHt.: 11 I h\'l1l:liL~ nll11:"'1IIl" 

hUI CI,flH:.~ primarily ;1t Ih(!tlXllt'n~O (,f Ih~ i\l11l'r1C<l1l Inil!

l~I1"Y ;\lltf \111 '11l~.tf'ly \lw ,\lll(;riCOll l:lxp:iyr'r. A :.:O()I) :'lllClr 

hy the- H,.i\NIl ("uq)f)r;ltinn pl;u;:rd lht OII(!Ulllj! t"oH ell (hi .. 

hunh'u ~.l h.... lwN:ll ~R;.G hllJlun :rmJ ~S3 hillinll illlllll~lIy, 

plll.:':"Ill .ltlrlililliul SF:; hi1li'lll in lI1ililt.1;o· Ill'tT:ltiUfr!'.- III 

pru)1()lliol1:11 10;' lilt. thc~I' ("1,1::('1 !<u~~('~( tll:l' 1,(°1\\(:('1'1 13 

alHIIS pt>n:'111\1 (,(lhr-c'llrr('!ll d(,fCIl~l' InuIR\'1 j;>dc\'nlct! It, 

~HI1t;\n\N:lnl! lhr h-,'~' fltl\\" IIi .'ll 

:Ct('i~ll IWllil.Y l'f'lIl~l1"ililtt-.: fl'L,hod til nil (1r.I)t'lItlpl1f 

,'I'i..: Je:<~tlw:mtilhhh·. hill nil 1,,!- ... t"lf1\jlpin~: WhtIIU'J 1It.'l-l1· 

In~ with llr:Hlimn c:nrll.::hnH'lll in 1r:1Il.:1 hn..:lllll rc,rlll), in 

\\·lll:-I.lH'lH. "1':111 in(Ti.... ll~in~h 1I ..."r;rhn1 nll~<:;i.l Arncrk:\ll 

djplnmnr)l j .. di"lnt\("{! by l'l1r t11'1'c!11I mi";llli.7(1 rli"'nlp

tlf\li~ ll\ llit' J1liW (I( ('II. 1'~lh;'lp." ltHII'! Iru;;llallll~ Ih, 

1I1lpoll;\Il("{' (If 11;1 [u the h'o:ldrr 1!11)h;ll Cl'OIH)l1IY !lao

lllildl' il np'ilrl" iml105!'ihh.: f(Jr lhr- Ul1ited S~:,h:~ UI lulilcl 

illtl~rnlll inll;t! C-'(ll1S.l·ll,~l1S. uTl a \~ick r{nHlt 'Ir ftJ1'l'I C'll policy 

;111\1 hurll:lIliLlIi;l1ll.~$lll'~, 

"1.,·tT"II~ 

EnvirolUnental Sustainabil ity 

lhi' l"11\'irllll1111·lll:\] r-:dpnl;\Hliu II oil l\n"'lfhldil1Tl .lllti 

rfJll~lIl11p'If111 ill ': ll1(;II'~I:i.. tJ-JrC"nlll' I IIi inln r.·'fll~ Tul.lll r~ 

;'nl1r~-l;"c1:\I('oil CO (ll1lil'l~irll\.'" Hem (-"40~, 11lillll'fI I1lt'U i... 

tnl\~ ill ;!1l0tl. ·"Enli.~SI(\IlS t'tll'l\) lht' cl"'IllIhll:,llfltl'lt pdnl

Icull' af.1 OLllllctl fur ~:~ 11('f('(:lll CJf (hr' tL't'll. nwrl"t\'llltill~" 

:-i:Ulill(rIIlUy I In!t'r.>:llut'1:llh III Ulll;;,:-i(\II~ fn)!11 ro:d u;c.c,-' 

Fn'lll n ':("Cl(,r.tl jlt r."pt·c..lin'. t kctri(' V"wrr t"tpt('

:;;~Ilt; IIII' 1""Jl,--,~t "'1111' rj~ "r Olic'r)!\ -l'i.ll:,li:d [(1 c.",I'i~lon<;. 

1ll:("fllll1lin~ {lIr 2,IG~ 11llUlltn tlwlrk Inn:' ill :'::111)'1. ('(1,\1 

(·mi ... .;:hl'l.~ l1Ii\kcl llP 1I\U"" th;tl' ."\1 l't'l'rOlll !II l!t( 1111'll 

LI~ lNt\~"r' m'.--Hm'" I't'lfrll Ihn\'1,. \''''1 , Ih,.:l' IIWln'''' 

r""r('5.I·IlII\I'~III':IIl'..ml"<jll"10 th"ll"r:;;lIh tmm ,..Tllllllll't

\t,rlt llV:lt:t nf dl'ctrtc:ll\' In urtlrrlll '1J'~e~~ llw illlp;')":1 fir 
~ III rp.,y cnn~lImp\ilt" .If Ilfnt'h'I,1 .j·rl,u·.... fir Ilw «1i!lHfIlj, 

il h· 1I1.l=1l 1l~1T1l(111) ,no!=icII'T l!mi~;;illns from 1Ill' pTfm~n' 

,0ncl-uFC' .. t'.... tflr..:- rt'pllrt,,'d br 111(' llC'J"utllli'111I1r 1o;n"I10': 

11\(' jndll.~lrin\' (t)lnnH'Ir(l;J1. re-~idf·llll,II. :llld Ir<llI"pnrIO

11("\11 ~.ettUl:- r.nd-IJ~l tll.tllP·S !lll"lllfl(lr.I"· tilt' ("It con

:-lI111plillllllf('lll n.:.:.rl>y II ~{' ..:lllr, ludlldll1~ f'ICC'Iidty "nd 

(.tl1"'1 ~IICf~' rorm! 

j:rnlll ;Ill onl1-1I~rr l)C1r:'IH:rti\',~. llw lr"n:.par1l1lioll 

.~~r..:llir I}: IIll' illt!]e lCU-~l'~1 .~nllrt" of I' S. l:n. lllli:::"ihll .... 

h.ll.'in~ .nrpu 'u illtlll."-P;:.1 l·ml.;::~4"1'~ ill If)'}!),l' '1"!II:1I 

('I) l'mi""il'''~ lrom Ir:lll .... '1'1"tH:llh.H ~"l·lto !. til; I 1l1U1llln 
tnd,I(' lfln,1 111 :..:0(1'). ;IIHI '}!\ pr."~('nll.f thc"'l' clllit:,,,lnll~ 

'~'('r"" frr'ln 1"·1n']1I\1l111<"'n!l.llmpl1"n II In :Lll{l(1 ('ll1:;llInp

hlTllll1lll'l rr'l.c-ll1n ill tilt· i r','II~l'l\lltllJ(ltl ~(,( 1111' :1\'( nlll,I,·d 

{HI IllMC.l·:'. ~I1CIR."'-r(:i:ltcrl1,"0 "llli~.c;I0l1:!i Ih:1lI tll(" ("(Ill· 

~tll]ll'ti(ln Ilr ~o.li lqT (!jh Irit" pnWM pr11ull(110n 

111\'."ml,lir'tl'll lfl1l~r,:lF i~ mC'rl'.I~jn~l\· JI)j~Uott'(l Illl 

l1'xhi,utntlnlJ'!phC'rlct!lT'onhml-L' r.U' QHlt.'J'IUt.lli.)IL':;'cl! lflrl 

II:lrl.... pl'l millitlrl 

11)' lllill-l"'·lllury 

ill flld4'r (p :n"()i~1 1~ll 

II, 

t'llll:ltl t ul di
m"'1I~' th 1111;'" lh;~ 

~C"l rl:'lf1(l Wllullt D'qllitL 1 nt'ry::.·-rllblf:\.l CO I m;-.-Jfll11; In t,,· 
h"t"hl1"'..:'lily if) p"("('f'ftl (!"lln\ ;lilt);, 11""...1"'111 flt".~I"l"1f'tt t'fllth

~nM wIllI\' otlwr m"jt'l t"ClIllfllll!"+>: Ifllllt lhr" rTll1\\lh h' '~(l 

pCrCl"ltl 1°hC~fViluc1lflncwruII1l"'0"l1tl1":~Is:nlrh;JlIlI rulll:n L

men' (\1 pol rTtkUlH lraJ)~)l('l (";'Ilion hl,l". 

III at!ditinil 111 llC~,jIHy(t f"xtfllll,lilll:. 'l""'nd,lllt! 

\,,1Ih 111~ ~IIIlSl\m)llifln Ill" [H"fTOln"m, th~ fi'll~t"III~IH-"" 

lIfpdnJ!t'IIIIlIIl"i,illlttlOI1 ",C"rL nJEo hii!hllllhtc(111l ~nJf) 

011 \pril ~ll ;':0111. ,Ill nilltnd ft,." to'{lllnrnHnll r1L! in Ih~ 

(:lJlt 01 \1(lxktJ l',\'P"'rir-lJn'lI ;1 ("·"11".11"01,111.. I,ltrt\fHll 

U"'~llllhll! i" ttl' l''''lJlp,"-\l!ll 1nd til\.'. 'IVI) [fllY' hkr ,Jll' 

thl. !n1¥'1 S<:'\1"r~l 

flAttl' M Inr.t .. fL'lII!'J~ Ind rlida~Sh.r'llJ.ll 
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Share of Energy-Related CO, Emissions by Fliel &Use Assessing Energy Markets ovel' tlle Medium Term 

t1-r:Uf't1 

Energy Related CO/ Emissions, End Use 

nl!-I)N:l'wnll~r Il"n7.lIn-sl1lk In illll"ftximulcly a.oon 
rei..l nr \', ali'f" Thl' ;IC'ddtlnt !':(~\·lIfcd lll~' r1$l'jl CIllllh't'tinn 

In lh(· :"rllilnor, ,IlHllhl~ hlt'\'l"llll'n~\lI'"ll'r rl1lm ('XI'[',·I

(lllt·cd ;I t·tJlllplclc f"lihlrl'. While t'c:lil1lli{(,'1 Vllry l'f)1\!lid

er;\hly. lh~ 1111 !tpill th:\1 t"!Ilull,·1.! from Iho OI't:IJ\\",'lcr 

Ifol'illun incitlcllllj\«']r r('h·:IO:Nl :-:l'\,(,f;t! million h.• I n'!i: 

elf (Tilde 'Jil in the (iulj Ilr Mcxil-o hdllrt' Iht, c1111111H!C'(j 

\\LlI w"!'Il<l:lhiliO!~t1 nn,hlly I:) 

til", :IllY 111'lIillr~". thC' ,elnhl'll hilllmi J!:l!t innl1Mry i:

lu.l ritk-Ih-c. The ;1\'"ihthililv of ru1:lti\'cly incxpl'lI~i\'l', 

l'''nwnlj''ll:ll ,,0 ~ntl \.l,<I!t ,"Upp!iN ill ltwjll~l1inu 11'1 Ill" 

1"f'J.:il111!, lW'1'=1' :H"'(;l>!t~ihh' III inl('rllnHrmalcq! ulmpanil',c

th,· lilltll·d SI;llC".!i, WI'1olcm ";lIrupt', I4ml indlto:ld~lil.cd 

::i;:j·!';ldflt:, To hl' ,~Ill'l':. hlW-t·O,~( llrO,·tll nlll·t~l·n't.ll1 :-lill 

l'xi»! III :<llh::lllllli:,1 qllanliliC':: but fhl')' i1I'C' Inn::! ('11m

l1111tll,l,Il.Jt';dmJ \11 ('Illlntl'i(:,.. llr rcgil'l11l1. rhal III) llut POTI11 It 

lOC!11n 0lll'm!\' IrC'I~ly, AfI" rr.i1I1II, to(', ha\"o jncl"l~~ltil11.11~· 

(}~flalltlrd lhi"' hC"l\llldarics IIf tl"chlloluj1icul rll-'"i~ililiC!l in 

the r, w"n:: in \\hiC'h lh~~ t-;1Il nll()f:1h"_' 

Fillttin~ :md oc:n:-Illpinl! thp:<(' "Il("l~ i~ t·n~lly rmd hlC'h

llllIQ.ll'it·ltlly ("nml'lr .... and dct>pwatcr l1il .mll !.:;t" {'>:pllml' 

linn i~ l':qX:t:lt:1'1 ((1 hI. ;Il the: io..~tronl of Indu~tr)" drnrt~ 

In Nq)antl IlJI!OIrt.':lllI rl"lrnh·unl I'l"IIduCllnll illllw l"1l1l1int 

Ilt-n",'~ SIt~lIlrll;allt (IL"<:I1\", ru'" hIT til(' (II:.!'I ti( Hrold!. 

jr(,(,l1land, Can;ld~ :1llt1 Wer;t Airit-i.'l :ln' :lmnll}l ril.:! 

Ilrllml::lll~ nppClrhltliti,~:, III I'rmlucl: the flld~ ih:ll lllivl· 

lIu~ ,tltlh;ll l'c.ullMny Inn:-ry-antl pr..h"Jhl~' will fCIl "tilnl"' 

timC', Ami ~"('I, 11li' t'1\\"ironnH'I1I:11 ri!"k"i ;1F<nl"i;11NJ willi 

11lt'~(, !.rnjl·cl!' ~hflllid 1>1';Hl iml'IlTl:ln1 l.:.jll\::;ii"lrr;\l inn luI" 

l}lllkym;lkcr~, t':tI.t~lrllJlhiL oil ~Jlill\; :irc c·'C{rf'ml:ly IlIw

prnhnhillly CVl'l\t~ But tht':y ;lri" ;II~I ('~:lri:!.l1wly h;uh-N~I 

t:n.nl:-: 

'rill" L,l:toN thaIINllt.l,il.lh "i1IH lei''': anti iJH:r(,:'~C't1 \'"Iu

tillty in Ihe ulnll:ll uH m:trkct in n'Cl:nt yt':H"S ,r~unllik(dr 

III IIh;,uilit<lnlh' Illlor m'tlr thn nlt~llitlm III1fl IOlle Itlflll, 

Hl~ine dc'mrmd in I'HWrl.dllC! mnrkrl ('tnnumit·,,: I.:llupJni 

wilh ~;tlll.lIr.l'I1~'dJ'lllwth ill pil o:u~ljlll~ Ik II runcl"'"el1lal 

dvn:lllll(: Ih:ll 11II!! ftln':u.lr he'l-tl fnt-torrrt luI" "lilt( (Iii 
I'rh't'!t, 

Ull'h:tCI '''0 h) lht> ~llhal ("('lllltUniC' ft'I!Wlllllfll,Chitlil 

drl('h·,l " (i Iwrcelll incrl""~U in nil df'Jnnlll) in 201)" ;I/1d 

i~ 1m p:,\-(' rl1T :t Q l,c·(I.:I·nl c.li/l ill 2010,\1 ~hqT hrll~cUr, 

cllll'r<:illi'l 'll:11"l,tl I'rwr~· dMllill1l1 (Towlh lJo)~\ ~f'l~ thl" 

1':1t'l' Inr 11\1' wnrl(1 III p:,rlh-ul;,r, 1111' nlpid incn':I~ll ill 

drl11ruHll'Qr mllhility in tlw clvv('lflri"~ "fidei iF f(',:h.1p

;11\: lhi'ltl{lh,ll ,-,illn;.ti hL Ojl dl"'tn;t1Hl ,1Il)~~ th in I mcrJ(lllr. 

m:ITl:ct t"1111clmh.'~ 1\lI~ rl\ll·rll~t!'d ;-;.tl l'or,:cl:\ 11I1111t:.II,· 

~1Iu:{' 200(1, fc';;,ultllll! ;il il llf'1 int::n':-I.~t' in dOll1:llnl td o,f) 

mlilillil haln,l, per l!a~ ht'lWC1}1l :!lH:IO :1\111 :wnrJ.!' The 

IUtljllrll'\.' lIf lhi:li irll rt'Il"(' wn~ tnr tr.. n,~pnrIOllir,n. Ilil 

th.'/l1:1I)(1 ill ,IH'llll\,t'!1l!'1,tl \~nfhl adll:11lr ,,:hTlJJlk U\'f'l till' 
_':11'1(' p,'rlo", To!!,·Ua'r. Chilla ,llld llldi:. hB\"l' i!t-(UlIllIlll\ 

(Ilr ~l;~ pl'rL~lll nt lht, I"tHI r.1rl!t;l! illtfl';I~~ ill '1illkmnmi 

:..illr,i'tll(!shlrlc,Cliw"I'ntHry 

fll:lltlH.. 

lI~hl Dilly Vr.hicle Stock by Regio/) 

III1
 

~n)(',~ir\\! 11I0lrkN I1c'11Iantl J.!rl\\\-'h i:, plol.ulli! lH'\\ 

\)tl'!"!<Uf('S on uil ~Ilppll('..!!, In hm!ll 1',111. t1h· hh'h l~'t'l of 

Qill'ri,"(! \"olalility wiltlcul"tllwe:innlnf:( in 2utJ.1 rcmlted 

rmlll nil )Jrndll("I'r~' ill"hilily Itl ;Ctll tlu.,t('I~' rr';llOlitl III 

lIu' ..1"lrp itlt'rc;'''''I' in d('llli.ltul dtin'l\ h\' "I1U 1r!11l1~ lU.Jr~ 

kcl \·c 'iIl1'1mi", H:ll'illly' !lot·;II,llln .. fiji t-1"I" ..tlmrtlnn in 
Chin: In<iLl, :l1lt1 th€: ~.lIttdll I:n.~' ~lrt"f"(I'.l Iltr clf1lnl 

t,il pH'thn'tJI'" (~"!<11'1lI In il- lil1lil~. I" 111f' 1111 :mtinll' 

Ih·tl1llt.;ll 111111 IlU Ii,"1lI , 1'"ItIi",11 ill:-lJlhllil\'. '1Il'1 lil:OUm· 

\.'il"hl up!lh.palll illn:,~II11f'nlln m:ll1! nil t,rnrllldn1!n.',h1l\,~ 

!f'ft tn C"l)l1~traillt'd~mwlh ill oil "lIpplit'~, TlI('j l"t" .. III ''',I!". 
r:ll'i~11 n'llinn "(,,,p'll'· ('nll:1I"il~'willltll Of'E<' hl"l:ln1JI\l'h' 

llt1VIr\"('I~-h'O::ll-lh:l1l21'(,lCI'J1tofJl4lI"h1Id('1IlI1ncl ' 111.... lll:h 

,11l1J1l\'lfnUnIllIH, ('\,'11 lilll:dl PC'! IlIrll;l\ Inn'" nrdlnl1~"'" III 

II1I1Jla't rl~41t:~::lllL.lIll ~ ;Jhr'llf nU' b~l(lnc{' III"tW{1t'" !HJlI)'~' 

1l1IfldIlI1lUIlI! ttl'l C:JIJ~t' Ilh:lrp pri('(I~\'lJllt.~In t.:1"l111(' lin .llId 

rcl:lil fuel" 

(~r'il1~ Inrw,lrQ. rmn1r$ls tl):p\~'·1 nil t!ltrnnnd !J:Tll\\1lt in 

till' Chinv':I·, lnllirtl1. Illllll\lithlh' l~rltll'111 lrllll"'rl(lri 01(:(:

lor"! 10 mak" lip I11IlP' tlt;l" 7" "rre'('l1I uf tIlt ill~rr' 0;:" 1/1 

'llnh;llllll ~:t'n~IlI11Vli"IlI"\1V·l'('n "KIm' "IntI2IJ.~Il. T~:w 

IIIC'n' ~,n"appIIlXi1l\tlll'lr :~n mll~il1lllillhl·(hIIY"'I'hidrs '111 
tlll~ rn:l,l It, (·hllm. "r 2r1:if!. :111,11) .. t.. l;\:1W!t1 IlI:ll hnil,l~ T 

to in.. r\"l~1 nt,1r1" III·llllti i:-f'C Fi~uft, ri:~' ,\1 Ihl' ~1ml 

tillH'. r,'-'I\'lh III ~l(jh,ll IIil ~11f'1,J1. ~ 'WIll hl~ h'lIllnll~ t IiI 

- •
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Oil Demand, China The Case for Electrification 

IWf,duclton ..."ithill the world's IlIOS! cl&n~loJX:d l1.ttions

lhl :~n llwmhrr,; r,f nil" (JrJllmiz.:JliclIl rf,lr EC'onnmil 

Cllllpt'"P1iUl, ;uHl Dl,vl'll'l.n.Il(·nt (OECI»)-pcllhtl ill 

11)9711ml h;t, llla.rk(~dll dec-lin.f'd e~h Y(lnr s..inc(' :JOO:>'.' 

!Jlll!'uh' Ih? 1;1)O;(,J). 11V" pirll1rf' i... nrt mnH~ (!Il[htlr;:l~ill~. 

Mnrt'llh:'111 ',Ifl rlL-n::rhlllr)!lllhtll flil ~lIl'plh.'~ aft "Wiled hy 

~I:II(·nJIl I1ftlioua.l nil mlllp~njf.:.il}\UL:,).)u\Vhik a hnlld~ 

ful nl r-;l K·)., nl.,t'r-tlt. Jib· privOilo nnw.. ,It Ihr.lt:dlnn]0l:\icnl 

rrllll~lL'r-lIflh(jindll ..try,llw m;ljl1rity rUIll~til/n 1'.~ti('lltj(llly 

il5 :l hf"1llch or their P'".llpC,·ljvn crnl nIl g,O\'CfllIllCIlI$, 

dCflo-.::jliltll: t1il fI"YI'11116 in till'" trt:l'l:'lIry (nun whi('lllh~'y 

IIJ-e- oltt~n di\'f:'Ttf'd In !llhel" pnt.i!r[1111~ ilL'itc,IC! of h~in~ 

r{:in\'l:;led i.lll1CW tHtn:y projects.' 

M'lo'lllwhik lhl" fr:ldion nf ~I()h~ll uil rCi'"brv('lC' th:lt 

i.," ;l(l'l.;!.~ihlr In itll"'rn;ltitln:~1 nil (()mrl;lnjrl~ one:;) b 

powlng lIHTCiJs-in~lr cnIlWJO~ -:"111<.1 clI~II_\' tu pnld~I{·l,.1 

III ~,ddit illll tn i1H' l~tld(;) 1~ ...~1:- (Clr l'i]1dln(~~. (;"Ill kPr~, and 
r,'lm"l"h'~, 1()('1,' mll~l rlll\i' InVI',~t ~1!!'ldfll..,lnl :lIltllllMl:i1 

t>.a.pi(nl pill" harrd of fl11 rfo(hU~('d (nr ~pcd<Jlil...cd llriJlillfl 

rjllipl11rnl (t\cr:-:i'lc.tl nlr.'hnrl pllllrortll!", :IIHI ,nlv,tnccd 

1IPWT.-Idim!f"llililie,::. r\~ n tc.~'ltJI. lhe (,c,::t Itt prodlldll1n !'Ilr 

;l1lTt'"melll:l! IWll-Uf'!::(.; pil r£".ser'\'f1~ hll~ illCrtH\F"rl n11'

!dly ,n rcc~nt Y'~:lr:,. CUtlT'l'llly, tilt hrUflk-,'V,1n pril'<1 fnr 

C:Il1';.ldiolIOil SUlld'i i~ ~lil\l;llcd fit bl'l\\'('en Sfin illH-i SBII 

per u~Irrd'· t'nr proicet$ ill the- Gu.lf or I\I('xil'o. 1111Jrninlil 

costs an~ ~"tillllllcd 111 be sr.n pcr !l;llTel. " I'nuni.::hlp 

h"slns ufrtho (dil,~ltlrHnu;I.llll"\\'j:,t CO;I!"t tlr"rnco, <If'ICl 

lilt! Ftll-llll'.r ~n,,:h,l.lJl1illll lire c'!u"ny ";I,mpl('x;:md tl,,,l1~' 

\\-'ith LhA"C r~ld(.,r .. in mind.:l .. lrpngca....t! C.:Ul n~ 111ad~ th1'lt 

hi~h oi1l)rin~!' 3n:' ht:rfl tu $IlJl. 

In I.td, ni1lt,ltc~ find i<1lI'Pl)'-dt:111:1I1d dY"lillllrJ!. th.:lL 

IHnri' ~("IIITCd in th(' lilnNl1 oil Jnl'lrhf lIu')IJ~h''H'1 :!.CllfJ 

h.lVl·llUn'l'rlIn rdnforcllllll'; (":IHL Willl ~lnll.l1 "il dbh1;lnl'l 

.... HI n),.;n""I·IIl~ frnm Ih,: Jhn(:k tlf t1U1 tln;,nela) ... n!'l..... 

JlL11illWII fJPEC JOlli,r(; l-UI)aril~' Ii!" nllT!!lll1y5.111lilHou har

rc.lf: 1't'r (by, n 1P\{111 la3l witnl~~"tJd throll~I)l}Ul zOOI :IIH1 

'Wl'l2, whl'll nil pricl'~'; !l\'f'rll~crt .~20 ttl !C:~(l per I':fir~l 

(.'llrrcllt cOfllllH:rdul }1l\·"lllnrieJ nrc .115-4' :H c-CnctflllS. 

luYt:]J<:. US. cOl11ll1l.m:inl t:rlldl~ oil s1()dc~ were ;~5S mllliill1 

tlilITf,l1'" i1~ of 1:111'1 ~t'l)trtl~1Jtrr 1.(110, I11ltH.' lh:11) lS Vl'rt nllt 

f.lbt'wu r~GClll :t\"('roc:<'s r-nr;;('pl':Illl"-,ur IIot rl;t~,.li.lIe :,LlHI dir 

Fe! flodt~ lm" (itJIII.1r1)! hlrl:1Lr'd. t'lJld lht~ 10'1'11}' I;; fTHlj:!hl):' 

Ihl"' f::JIlH' thrdl\chrtlll llll' \'i't'rld. Thl' \.mrld i~ .1\\':r-:h in 

II .,11111 f!l!,h~ll dCn1111H11:\. f!llir nnw ri:t\lrllill)! ~o pt'f"·el·i~is 

h'vul,;. Ancl )'rl r:nlcJt; (IiI price~ 11:(y" ;lwrilJ((:n mnre l!lnn 

$.7~ J"IC'T h:lrrl'l Ihrllll~htlllt 2tJlfJ, ,t If'\el Ihltl \\'n\llcl h:t\-"(' 

~(:Qll\ljd c'~nrhit al1t ;I'~ rnn~lltlyw, /.OO~I 

1';ln:trjli~11l1t1 flr Ir;tn~lll'rl;IIIt)11 n t1Il1itt.~ 1111, 11111.~1 I1I'VIH

is'n~. rll':lr-lr:ml nplmtlllnitr fnr f'UtlllnmelllOllly f\..unc:

.ill.1J~ rl(l'(ln~h n(:I' \111 Itl 1I111£\llin.. Tl';H~.1 irtll-nl P:l~lllin(' 

jllll~lril' hyhrld !'t1,.II'" \I.lhH·II'.~ (II FV...:"J tlrrt'llIll~ ~lL"tl1illl,,;. 

11ill :lc-rll.}' llllPI"'O\'I'ltl""II~fll.2.~t fO:;fI PlliCl1Ul C1r 1I10N 

{,)r n mld~i(.(' (.;lr junt' oor!l {l\·;dlllhlt· fltr.'i dC'~H!(' an.' IIU' 

lc('hl1lJl(lrry Is ~lcnl'f,ll~' In )!tH"\".' r-.lbrl rtf,:(!-uH)·. IIUlI V 

II':Wu het", skniticlhl II hillll(:(:lllmll~ In tlilJ kl.:lllloll')~y 

Ill'l'fkrlIn l,r(l(illt:p ·:r·ldd"'~ 1Iwl (::n1 (IInn::c lillltt'l~ml h;t\· 

lcl'1 u•. ~ with d"l'lriri Iy II IIIll lh'll.l!nd, Hffljl'itl~.1 rU r1d;tttH'n~ 

1:'11 "n'''~i ffl"llll p~tr"lr'lll1lr,'nO:;lImplillll ill trnn'~l'nrt{ll,lnl1 

Tlwll'.!h ~111~'[lrl:Ulf \'lH''tU\'II~l''~ nll1lail~, thl 11111~lfll 

ilillfllnnli\-t~ mdlllilr)' llil~ lmt",-:ll'd h~A\'il}' hI .. lJumhrr 

1'1 Jl,rid·IlO\,,·tlr.'d \'rlll, ll"l plattnnm til'll :111ft"'" f{\fY.trin'_!~, 

mnet'l) ('lI' IlllluTlWl10tH. rirt\"lll~ pm\"'rc,d .~t")lt I~ by i'lll'c

lddty. In 1I11111mtl. pl'M-I'll1lhll!11 \I·111e-Ie.' Gil) hu t\llhl\r 

pure eleci nc whicli:~ M pl\l~-m hybrid nk(~t ric Yl'llld..-.. 

I)nlh I<:V:, AIl,t l'l1E\'~ "'lnl'f' flllCrro-' fTqJ1l !lIr' f:nd ill 

ur,-hoard tntteri(·s. EIlp.!ID· rrOIll lht' h,)l!cr)' 

W'fl(PU 

Electrification Architecture 

Power Gener~tion .. Vehl,le, thar91~7 
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Ilh:hl)'-dllt"lt~nl cl"t)ftt: HHltUI tI!'l1 IIlfl11l'h tl1l" \l'hidt: 

EV:- Strh"l-it llh'1 fill r-Ipd rir' dTi"C'lr,:Jili for ollll'flm't~nljn'11t1 

dri'l-"I"!htin (flmJ'n!HIl\t.~ !'lIJ-:\".·· fdilin Iht Il~r- nl I dnwn· 

'!o't;l;rd il1lurll;ll l:unlbll-'li,ttl i'rll1!inti lh:lf .;tl)I'llf1IlI... t1I.~ !'..ll· 

.f'ry 1If'\~1: r 

Ttl Ioc' ~\Irl L£mt'111It:fl 1I11pI11\'t'1l'1f'1lt:- ill tilt· lnll'l'unl 

rt)ll1DUclic)tI {jlll:!i!le-nIIJnl; \' 1111 lIlt! 11It"){ctt'ld u!)tnkt flf 
111It~TOllt(lrn,'lth.-i' 11ItlIWlhit"]r· 

tllchlWllt~II.~ - (I~l1 .1l1d 

~hilllhll1L1Y rt rill!. ill t11Tul b' J.'II'l'1 1'1 (il'll 111m uJ 
lulmprc'tVl-'1)5. I'qtor(y!t('cu+
 

ril)'. 11"'\.1'1'\·,'1". p,ritl-,J,.t l1:lf1kd //111/ '~lll!rl/l1 ilm /"< '/IW/I/,"
 
\"ldd, <; ulTr.r :!ll ~lrHinll
 

1/It'II/II,'/ (//"lIIll/sl/lY,w,w IlnU'J'N:L:" Ir·II1~II{jorlll-


linn ';?~lt'm cldinkr·rt lin"1 1/1'11/' /('1'11/ /lII/IIlI'/III1i/I'
 
uil. ('Olln'fJcnCt, hf1lw(:fln 

Hn' pn\ll"' ,lI1ct Ir:llhi.JWI. f)I"/IIJ/I/,III1/'lIlull" 

::c:cllJrs C,IUlli fund.men· r"c!II/'111I1 l/IIt'J'jl'lI' 
\I'~lIY Llltrr rhQ n.::,. fll0fli}
 

~nrll~' {"(IU~I!illfi. Vehiclo:. ,fl'/lt'lId"III't'/l1/ tlif
 
pe'\l11ft'd hj.'c!cel neil}' Ir"1ll
 

the).!l icl i::lJlltl.lnlC IIIl pelr-nlt!:IJlll '.\lhilc: Ihf"r !.lIP f'lIlCLllinr:
 

011 C'tuX~ c1i."dlllnll'd flllm Ow l)illhlrv. Thl.l hllldH:, nr
 

«lIeh • rropul"Jf>ll sY"It:m ,HI' t:nh.lIIlC-... c1 h,; 1'r;!), 1(>,\IUfl'"
 

jlf the f'll'!:'lric pnwt.r ",.· .... I..I'r)o:; \':fI'll 'LI: Ih" l'l't~lIrl(l lr'(:h


n!llfl~it!-t'H 

t~I... , 

....1 

t'" 





'·lrM..... rtll~. 

The Advantages of Electric Dl'ive 

1:II'~llh: drit'{\ 11:l'hllHlo~s Idfe ..... :1 :oi\:llili\,.tlrll imprll\-C

1ll1~ld i1II'lJh.il,lll:V \l.ilhin u ~iv('1\ "..dlll:!l' do'l~" WIU~lIl·lIll1. 

p:u'('d In 11 lllmp:lphh, Ifilditi()llal IIIh'Tll:d .'nllll,mlillll 

Illl!.111" \,hlth·. Inlilrs:.l' ":Itt, 'hi"IJo. cilll' to lilt' 111 ..11 l,nl

rirncv (.r l'1e-dlll" lIJntor]l.. whkll ,',tll cllnVt'rt " .. 1I111l h:' 

8u , .... Yf' rH~.rc'f'lIt '1(lhe eni~l1D· nH1ltJnl 'lflJl'('lrh ityinln 

11\' ~ h;lnll;.,1 rlltl.-,t..v 'l'hl:'> tlilinrncy 1;'11111 'hIli I);; 1(l ... t:\"CIYII 

"ifminlllill !l,'nl,lil" r..r 1111' I.,'hidl·illh !"I.tlll', 

Hn.ltll·pd Fut·1 Cll!'l(~: Eh..ctri\,·lInv(! ollt!I-:' <:1I~l1Jlll':;lnl 

r('t!l1t.IIIlIlS illllwl t(l<I~Of' [l PN-tlld(, h:o:iF.. \\·ilh ~;I!o:I,lim' 

u ~::tll1 pcrr!,dhm,1l rt:lariq;l .... l'Hlril III rllh.. l"Ilid I"mho ..

lilill f'flcirw n~hicle rrttllri 1,1 ;W mik~ )lttr t!;ll1on h!l~ [Ill 

""('Ill!!!" I'llcll:llst Ijf l() l:t:II'~ pur l1Iik. i\ illid-~i:l.,,'d ::1'111'1 

1I1jlil~'\"t hirlJ· ~cltillli :l.lIll1ili'~ pl'r Illdlt", tll'~ an Ilvth\(t' 

1\1(,] '·!I.~I t1f I:, t:enll' Ilt'r mih'. nnd n 111' dhlll1·tflllji uri mil 

,Io'livl'f}l\"\'hkh' !!('Ltillt:! 10 mik$ pol' 1-:;\11"'11 hilt ,11l1l"~ l'irl!l' 
fllCd \'1\<'\ of:W If'lll~ tv'I'l1lill' l·f1lllp,lr'l1h·ply. a IIi' Ill-dIllY 

l,tllll'T)~ ,--1t..'['ltii.: 1~hidl! ..,r 111'111:" in .·hnq~I' d./.ph'lfn~ 

lllHtlr wfIldr] 1M\"(' lurl r(, .. to; nr jusl 2.5 u,nlo: I'll' mil"" 

;I"tlllnin~ (·kdridlYrrin't1 nlllll~~lll~ IW'I kilr.watt hl11lT 

lk\\FI) ,Illli nil del-11k !llllln, 1'lIkilJl(.'Y \lr., 1l1ill~:OO Ill" 

kWh, At :':,0 milt:.-s pu kWh. th,' llld co'! J,~r l\ Inedinm· 

dUI)' T'IIEVor E\-Iruck \\'0\1 Ir 1ht" Fl ('t'llICOp(,1 mill'. 

Hflicicnl Usc of 1::1H~r~": 1.(1\'. l"lll,I\""llb I"r r-;V:oo (Hili 

l'IIl::\'s arc putiaUr {I fUllCllllll ('1rt IlIJ IIIW I'rit"·llfclf'clric

ilyon atll'lwrA.v-t·lllIi"Ol1t'nl II; I'" i.l1I. Tlll'yllrt' ~11~o:1 fUIH'1 in'l 

1)[ IJu c1lh:.it1lllY nf tll~,'lI it 11IlJtnr:oo, !lou\" WI. 1111 Lit Llrjl 

r1rl\"" h tJlIlfJlil;:Il.~ '.t~n 11l'lk..' I Ili("H'llt \l,~I' II1'OH'YnV 11'''11' 

Iho !,!lfllt of (Ul\lbll~1 iilll. Ftll' P'Vc lllltl1'ITE\·c. :tc~t':~.. ll\fC 

tlliI111 !HLiph...V Icq!thc!' fl1lt\II1~ liP IIll i'!lllt~V"'~·.'II:lll II, 

ll1u p·.lilll Idwn' r\ld is t'1I11lhll''ile'il in ~ PIOWN JI!-'Illt \l .. jlll: 
Ihls 111L:.'-~lnc, Un.. tllh:krwy :ul\':tllltl\.l' llr ( I"lldl dl'l\t l~ 

ru 'il 'I 

l'C:'ldil~i1Jl1"ut,'n.J,.\ I1.1llitilIlln] ]CE.l',·hklt;,I.!dlln~;(()111pJ.: 

C:lll trow(·II(':,<: th;lll '",w-follrth nf;1 milo- nn lhl cn('lW,I 

cU111:1ilH~d ill l,(1Il0 Btll I,r j:!a"lllinl:., An dl!t:lrk \"chklb IIf 

1'1 lEV ill d'l'lrcI· IlrTdt·I.iIll! Illndl· U'HlIT~\'f1lllo'::lrlydUllhlt

thl\lllil'tlllll'.· Pll I.on!) HIl' orll:lhll',,1 WI';; lI,H·tl ir, g·.·IlL~rak 

• kdddty,t:\'U\ :,cc-.,\lI\JJnJ! fnr line: Jn~.;C5 In tr~t1brnltlinl! 

thl'ekCI ridt\" I'-"ll! 'h(; puK.....r pbllt 

Hrdlll'erl Emis~iun,.: EJedric drilr'1." It:dllmlll~\' CIII 

pHt\'1ue ,~il,l\Ilic"nl rl?dllctwn:-: III ce 1 1I)1ll1~Slnn~ CtJmptlfcJ 

'0 l·j,'Wllltlnnlll vl·hi~lf·1 I'll\n",,·t! h;' f'I>:_"il (11("1.:,. TlldiW·.... 

full hyllrui~iJrkr u'; "\lIdi <.i<;l1 :~tl PU't.lJilI11l111l·IIWllh III ill 

~~ll1i!l".!II'l\swh(>11cCllllp"n'll to ~imil:lrlr~il.C'd rrrTl\'~mtinni,1 

1:;:Ic;oJino \':I'ldo.:!c", QUI ,"li,"I1~ Itil\"!' hrt:n r;li~l"ll "lUllll lhl 

l'l1li~~illll~ pnrfil l "I 1'llI":V.. :;,nll"~\'"" 111',"111,"1. "Illll"l,~i. 

fl1i,lnlr 'IR pl'ref'lll "It l'LlrTflll! US ,'h·ttrid(y'l I'lrmt'I'1l 

I!' dl n\.'1 d nrolll tl''l(·flr,·tll'llWl'f "lrIllL, Tl1,."dlwl" wUIl 

oal III ill t!.I~, (1) ...1iiil rue-I ... :W("Jl, .. t h, .. ;,,, much .1" 7" pr" elll 

n( I r~. l'II"Iw.::r !fcl1tJr:11 iou, 

Illl\\"I'\\'r. 1h," l:Tni:-; ... i1lfl:' b.!t1.'I,b rll ,'It!rlnl~ tln\(1 

\I:hid,':" ;,1"11 :-1 ill q~nilll;;'lIt .\ 11lIllJlwr Ilf "-I lI·lLHl hl"J.. 

itlnl)''':',~" hllw (lllilnlifh'r1 1'1l11:-:"JfJlI" ~llI'ljb· {~r t'!l,.t;lm.: 

llm'l' t{'dll\ntl1~' in r('{'i·nl y{';lr:,- On(' HlIdr 1!Y.m till' 

;-":,111'1':11 RC=:Ullf(,(!';'C neft'lI~pColljldl.lmJth(' 1·;1(-<:1 ..i(·Power 

U"!t(';lfl,:h Ill!$lilllltl ftollll~ Ih:Tt a I'll E"-:~"pf"'\·o.?rr-d h~'dr.c~ 

IrlcHv fl'I'1l1 Ih,' crld otr~1 I tI S"ienHicl'illll.:nll:OO~lrIl\S I,Lll((i! .... 

1'\1111 if lfl{l l\llce-nl of lilt!' drc:lridt~' lI:-(!lt in pnw(',-Ihc 

\'t'jliclt'\\'!1.~ L!l.:llll lti.t.U llti' n~lllltwh illdfit.it nl Ll'q!11LHIl.' 

11'10'1\1 'rL"I(," 

n",,·r'l 

Vchlr.lc Emissions by Tecilnology and Fu~1 

,\IHI JI1 1"IIL..l.lh'''p!rIIIIIl' lHUMlhv::.lll nde ~tllli ul",j·llr"d 

t'h:clrldlr CCIIL;rrtlllln 1'10\":-0: In llll' P_.'} VUWCl" l"lIrtf"U'I. 

lhl'l Il'ltilill uf It PIH,:V or R\.' PO\I Mer! IOu l'tlrn_J11 h\ l"O';ll 

Ie IInllll:wltfll ,nl...k.llllnc: Th4~ i~I,("'(','II~'1 \',':hJtl"tj1ll1l'!hH! 

ill~" Ihl1 ~ritl WIll hI' pn\''l'n'll h}',h,' Jnv:f"<;,t·c.. ~t :'lntlf{'t" p( 

ril!llmtdwhlr l't1\'f'l1' S:('llt,,-;~'lr1l\ ~t.1 Slh'l't~ r'~l!l! in tllItt'. 

,\IM' 011 an 111011 IInl IhO' IIltuJ.:,iI1Allt,(·II,.. 1II1Iih·l\· 1111..

,·0'11 'lJ (n~1 trpiLllll .... :'1'1"\'1~ ,; ... 11 }lllln't' "fhti'iIJln,ll1 pr'\,\"I". 

athll.ll1lpiu, ('('l;.lI,'f:IIlI.ltll'll1 r\:tplirr~ ¥lllW fllCd.llrc flf 

1.!:lllnin\.1. 1m"'''' lfl. Ihi) rnnrRionl IlIeI f'O\wril\t. rJ-I1;V... 

illld ~~VF- i .. h~t I}II" Iw n;lulPI ~~ III unl,h f1rt),t' L'lli!,·t! 
Stulec..- ;'\aLur,ll ~,,~ ;.: 1:.\, ('M'l.lIld t·;,s.ily diW;,\C'h;lhlc, 

.\ .. A fur'I, t\:itllfJl ~;11II4 .'ll!atn- 'lh,Hll ;')\1 p"'r~"111 l~H 

en Ih:'llllllllll.l11~ IJI'rc('lll 1c.~' l11nl' (0:,101' Iln l.!I1L'TL'y 

eqllh',lIlltlt ha.sl~ ),It,1N\'(!'_ lilt pl,llr{lr-tll 1n whicll 

lht funl i... 11111 ..111'111 d llllp;I(:1.· 1111'I;Hjnn<o; .';lJJlfJiulnll\ 

f IJI :I\'l''''~lt, lht lIn:t Ill" I r ". \. ... .1 l'"lh"'1 1'1.'flL~ LlJt WilIly 

h'~:, ;j ,(:~ ltl·t' , III l Hi, it ne\1 rj·'III1~:" In ~ {," !IIlH, lh!;" rIll " 

n nl 1111lUIA ~""4IUI+11 ptWI'1 1l111-t rt"tcht _~ rnll,l!hl~ 

·1:~ 111'rI.:'·lll. ,'1111 iI 11;1" 1,~"l'lI il1lpr,"'I"L: ~llh,tl1nliid(~·:'1:

,AI mt"llll,,'rl c;ydt t!,I~ p[:lIll: ;'1"1,1 rlrplo,'cd 111)l11 i1lof" ,11IIn· 

IKtr!":' Cllrr('nt4~flnM"lifln ((.-mhin,.d (')".-If' phllll'; ro"\I~h 

1,flILilill\,.·\' k\,('h ,,' ."U plln:cui. which. \\hl'n Cl1llll-i'llll 

.,rr!lih"'_~l 

Relative Efficiency of Sample light-Duly Vehicle Technologies 

\\1111 thl' lnw('l' l,,,,llIlll Itmfilu (i( ~:lj.:" 11'~ull..: in .. n mnl~'· 

~ltlf\5 TCdlllJl11[l rtll'lhllul7n pI n.:.cnl lin unB It' ('llfllldly 

~llI'I'r'.:lIlql \d".~I1~ lht l~.'(j'llll\t;u)'1ll1t~j1 

OM rl'(t\nl .'hilly ("lIt" Ih... j 1.11; lliL"~1 ,N,dtl1l\'i1 

1,1'~1r.llnry .~1I1J11IfJlI,.1 lht. Hl1I11.t r r '11'111('1,.<11')1 t"I"I~ltnl1 fir 

I'Irr.V"'llll"L'UI~hl~UIII~ t"l,l!{r! SlHlt'-:' TIll' .lllth ·1'"1111\' I 

h:lIIl1'lfl' lh~n 101 ml1llrln rlll':\·~ \\ntthl ''''' '11\ th~ r".tfl ltv 
~lt!n jill! It 1,k'H d 1~'I,,'tr-t1!rn 'JI.-tll~, ,tlilt t! lit !\;tlhln_ll 

Elt\.tridty 1-ltllnhili1r 1."('1\11\(11 I~EIU") Il~fllnrl~ 'l:~ffl;.ll((1 

:,cn~n\1 NEHCrl'ftif'l/l<o;.lh(14u,t)·lounrltlnlll"llrnllll~ \"11

,'rplllllllllT.l\:,dJ:,.llnr IIll' Ilulk nl mldl,1 d{'1llidl)'~t l1l'rnlilll' 

nf'Cde<1 tn INTIA"M' I" I[:\"5 in (I \~l'ifl}'(lrrh.11 ~U1"l'{'(!l1IU \(t ... 

,\h"l rr..N\lly, t'rj;.!(llIlH· !\rll;f'lnli] l."lhorotrn"" ... imH~ 

1'ltt'l1 Ihil Wlll-lr'·\\'hf't:l.~ ('/111-· (Ill.... l'hlfil~ III ,111111111'1" 1)( 

l'lIE\':"" willi "~lt'Ylnl! h;,tt..rv ~n't.:~ 111 dilhrcl" rcrliltl.':' tI( 

Iht Illlilt·d ,'iIM!t;!'" Til,', .1f1;II\'~r~ fOlll'Hl th.il ,I 1'111:\'-111 

11 lh:lf'c.:C (h.I)IcLi'l~ I("P1 "'I~dl' h'lIl ,..:lcullll.tll1ll\' 111\\11 

CO 1· ..,I~;;lulIC. !hull II CPI""flllillll;11 t!ll(JIIIl(l h'hldt' III 

f';lrh r'·I'iun r1lln!~,",,'''1. ;'Illd III ,"lIIil t';l~l'~ lilf l'H!:V--!ll III 

.'11 .nIHIt- r,ulpt'flt1fll1hl ." Il.,tlltl'~n:ll lIhr Itl Il1In"I~. 1\ 

lh11-tlnn,illllll'j! r~IWIII Ih, l'II~.V ~Ulll1n·I·"·II:\It "mi~~If111 

hTlI'JT1ntmr-l1t n\""l'r n. fll'lYI'nlinll1l .I,l.t11lnll wille It', "'hil" 

111:\·1' pt'l'llfnlt'd Illl·Itl"~1 !'lIll·'lh(·lllhnulllLl,h'ot l·,-;,hltlh d 
CTI",JI in'\}Tlt' u~t'd ill 'hIH\I)t(j~lIl('a".ll)'~lCrt'~\lhl fl ill !If., 

1..-rl""cnllll'lil~'hr:t,\rll)r" I'll G\··-Ill. whh h Iti 1~11~t't\"ltin'). 

Encl·.(fY ~(·("llrily:. r:lrtldc rll h'l' !I"\"JI!l"JlI' ItJIH\'~llIl 

,l t:llh"llltl!ltil IlllI'IO"'\lJllUhl frolll .tIl "lll'r(" ~(,culll\" 
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Well·to·Wheels Emissions: PHEV·40 in CD Mode
 

.. C~i,," Itl, ... ~HNwII'..ualM 

~ry 

'wi 

"~ It 'It 

Oil Intensity of the U.S. Economy (Real 52005) 

t~" (1LO:·1t1 tr.1 

li:l<Hldpoinl. Electric vchj(:IC~-:Hltl Ii:llric,: plll,f·in h~'bnd 

t·It'rlrl,- "'l'hidc:- t'pcratin!!, in Chi'lr,1!fl clcr1t'th\.'!, ml)(h~

l·SH.. ItIi~llly 1I~(' 7t~rn pdrulctlm III prlJI1I'1 the 'chidt'o In 

~nIHC l:"llh!!Uriilllllll' 1'1 JEVs \\<1111 :'lll;,lIcl hntlOti6 Ill:!\' 

~Iill 11:-:(' :0:.111111:. J-IC'lr"jrUI1l. hUI fIll' 1111:11 ;nnnuni ("lln h~' 

11(,only f}t) pf'.-{'C'nf lllWl'r tlMIl from anl1EV.' )'It·.lIlill~illl 

!HlIlClr;otmll /If EVjo: :lnd PIIEV:". l\lrml-! wilh tradili"nal 

1I1~W :11111 111U11', pHh.:lNll WE vr.I1h:II':'. wHul1! ";ltlil',ll1~Y 

illlPW':C U.s. l'llf!rgy M~curily hy millimi.,ing the rlilt.: lhul 

Ilclpl)cllm pla~$ in the llrtlioll;)1 C('fll\llll1y. 

HC1W('f'1l 197fi ,Ind 198;:;. lIlt' United S'''h':' ::harp1r 
r~tllll'(~d the lImllunl !If IHllrolouln th:'\l wt'nl inlo Ilnllllll'~ 

illt: ,."eh dnllar ,-.r ¢ro~s f1tJ11lf'!i,i~' prll.lnrl. The pr:tCli~ 

i:'ll dimin~linn nl\"i1 fTnm Ihl'l·!t·(·'ric 11O\Wr :;eclllT :lIHt 

,.,
 

tlr.~tf 1', 

Well-to,Wheels Petroleum Use 

'"""'" 
-Rf\'_ -

'''''' 

IlH' Ill.1plcllll'nlrtlhlll !If th\.' lir::! I1:Hil1J1~ll ftll'l ('cOllOm}' 

!!:t'II,t1~rcl~ It-et III lIiI illlr-ns:tly r('dudion!' I'I'\'r·r,ll!in.c 2,Ft 
Jl~ru:llt IJl,r )'\':tr. Bl:cillnini! in 19R!i. ht)\\"{:n.~r. tho rala nf 

reducti(lll:' in nil illll'll"ily ~1"wl'c1 drmnalkrilly J\ crnsh 

In lIilllrkl'~ ~lrlmcly ("hnl rihut ...c!lu \.·h;'noin!! eon~l1nH'r 

th'rn;llld 111 n~hid(' p, rhlrm:lO(,' :JTllllllI:! t~I1I"'lCIH~' ml'l 

ri(~ Ov("r lhl' (ollqwin~ dl'(";ldl·... H\"t'r;t~l.'. n..ul.lcllflm III 

oil inkl\:,ily ;l\·cr.a~l·" 1£'';:0: lh:\1\ 1 li<'rl'C'I\' allnll:.lIy, a~ 

lInplvn~",cnl!\ in (1lf'I-ccrl11nmy'!llandllrcls slaUbll4nd Ill\. 

nUlun,..t1\'l'llldu~Iry in\c:-.f,',J h ,..r:ilrc-h :tnfl dC'\'dUlll11t'nt 

d(lllar~ in hHTI':I~illltI1l10'"l·pllw('rin<:!{:ml of tho :'ltlv:lnt-e

ml)I1III(Il~'... ,I!I1il:lI'nll(:chl\lIill.c.iI':' 

The arri\·:d f\f ('Icc-Iric·drivl' Yf'hic1c~ in tllll markel 

!'i~nl,li' Ih" hc'cinning [\I:l funcbllH"nl:l1 ,:hift in lJ$, cncrp,y 

:H~l'llril)' cb'lHlmicK. With uil drlll.lIlt! .l!T,w;lh in cnwr~inl! 

llmr!-w't er'1nmllic!iprn\'idin~~h':J"I~ Hlpp"rl r"rhil!hcrl,il 
prkrl>, r.:nn~unH'i·$ l1l<1y he- much mlJr('\\il1ill~ If! ill\"('';\ in 

t'f1il"lt'Il\:y if thI' Ill"tKft'I'lllptIrHlS :11"1... 1:t1tnpl\lIinl!. 

f"fi;I\I. 

The Bcnctit~ IIf Electricity 

(;rhl·(,llul,kcl t'ln.lric driv(' tt'chl1l1hl~I(,!'i-l'lIEV~ .Illd 

I:\'s-will IJtlllufil rn,Ui illlpnriant l.hilrlll."·:ri"ht... lit Ihl 

Ii,S, (,lcrln('J-!l'irl '\.'t'hi\ II:lllilf'~ f1j'\\"f'tf-lIh~-(·h'drit.i1\"wil1 

"'ll'r Impill\'('t! j,nllfc.\" :'l'l'ulliv t!,I1U(:111 fu,·1 (·'I~l!'. :11111 

It:tltlll.:d fP f'llli,,"~illn~ hn,:rly hCPll"(' l!lt tllw,cr "edur 

"'h'r" 111;1I1'n:11 imrtn\'t T1II'I\I~ ill 111'll'fll:mutl"I~::: I,;.llm

l'llrl'l\""'C\lnl<'lII\l 

"~I('c'rkity I", ni\'lir"'e And nnme!'tir: Eh.:'.t.Iril"lly 

j.: J!~'1hlmtnl (r('lm ti ttiwrh' 11f'lftl'nlin n( l'nl.ty dl"lmp.!t1r:: 

(HI'>I;; Ifll.:l "d 111 0. r"al llr"tnlum. n71t.'Trtlll"". Um"It'lQ \\,llL I 

\\11111. loilillthnlll;IIIHnf,jhl ~tln, Irllliltill ~ 1._, 11111Il111w.-..... 

t\mon" thoF9 lu~l~. 111(' rnln (If l,,1Irn!rtlm j<: Il{'M1iJ;"llJln. 1'1 

1:'41, ,W:lll'cn'('lll11fp"Wtlr~l'lllimh'{1 in till' lJllitNtSlalrlt 

in ;.!Olll) \\lI-1dOllv('rl (I a 111 pettllh'unl.' 

An (1!c\.·'ricily-pllw,'r,~dIri'lJ'FJlflrLllinl'\tyfli?m. IIWlt'· 

(nrc ill '-"hlln \':hith 1'111 inlrrnqMnn II!'Un· ~lIlJply IlIUlll' 

fl1r.1 t:llll'WI 11),,,10 lip rM h~'l1lh('r-:, ''Vt'n ill tim short It.:rm 

~llt':lo:t Itl til .. t,> trllllhfli Ih('r(' i~ ~lllIflll';lpncilyin ,;:enf'W

tllr.': {11(\Jcll /"l'fllh,'r i\ll+;;. whieh j~ CI'IH'r:,lIv IlWC;L"-t:_ TI,;,;: 

aliilil\, h' 1I.';'l ,hf{,-f.illl fu- 1.", ...:" ...: 1111 Ll•• If Ill1't'\cr \qllrlll 

Illl..n.I(\.. lh'xlllllilY in 'h~ 11,lll:-I,nfl !'i.~t(lr !\.r.: ll.lliilnat 

L:1I:l1~ nnd N'eOIll"t'1';.i ch:ml.!l n\('r Ihllt'.II1l' Lfnill'd SI;\Ir., 

l~'IlM ...hift Imll'lpnrt 111,m fllde \dlllhll' m·,~"lal1lill!! il~ 

1l";lnl:lil,rl;\lion inlr,I:-Irt!('1t 

Illl\fldll.inll In Ihi.: clin'ndlr IIr ~lIPI'I~, IllI' rll('l~ ,,;;;.,,11 

lu I cn('r:lte eleclnt'lly J'lr f~I'l1f'r.ll1y ."IIIITn:d donll:sti

i :111\. All ft.'IW\l.:lhln (I11l'r~v i~ p,'norah,rll1,.il1~ (1.l11Tll''-tic 

f(!~ntlrCI·.~. 'J lw t1nilr-d Sr:\'('~ i- :, Ill'! r·X!'IorWI" IIf ro,"ll. 

111 2011f). only It: Tll"'r("e"n1 (If IIAtllral 1'..'1.~ tlulIl:uH'1 \"ll~ 

nwl h~' llnp"r1:.:, (lnd nprThXimlll('ly '"10 !lUrCcnl of Ihll':I' 

il1\pnrl ~ Wl,ltl' [rol1l ~nr' h..\nHil icatl $1l\lln'~ (c:.ll;ub Inul 

\lj''ih:n).': Tht.' l"nitr'd Shit!",,: du"~ llllp..nl ;1 ""llh"!..l:lllh,ll 

1)"'II<ln I'f lilt' nr:millln Ihal 111l1,; C'I\'ilil1n nlld~r I)(\W~ 

1('lll:lClr~. F,.rIY·lwlllwrl~,'nll)llhf1:(' il\ll'arl~. hll\~l'\.,{ r Ar,' 

flrJllI C1Ill:lda'll"I.\tISlr;ll,a 

F.h~lricity Jlrir:{'j; arc Stnhlf' ;mil Rl."I.,tin'ly 

fncxl'C'nloli",,: FIt'c.lrll itv 1'1"1"": lin' ~Irnllir.mll't h:.':" 

\1'llal ilc th;lll fI,1 or ~;Jcolilll·l'dl"t"s.(I\I'I" Ille P:I:<t ;l;'J. ~, ... ;tl·~, 

1'll'Clrkily l,dC1'~ hanl fl<:.(111 !Ilte~Jily hut .Im."'h'. SilH ~ 

19,,:t Ih(' ;'l\'l''fjI1l'4' 11lJlIlinnl rtttlil PI·W(\ul'e:Ic.c.-lrici\y l1eli,·

l,tl!d in lite UII;h'd StiltCS. h~~ !'i<:rll h~ [Ill :,\'('m.l!(- of I(-~~ 

tll,H) ~Jll:rt'mlll'f'rYI':trin I1flminlll te.rms.;md In!' ;,Klllil!l) 

II: 'U~JI 

Retail Electricity &Gasoline Prices 

"Ill 

follcn IlIl(l.\II(il'In~ .. :,\1orl':(I\'cr, IHlIl1il1'lIllfll'CI ho\'(' r!o;C'n 

hy ll\lIn, than:i pllrt:lt1l1 yt.:tlT·m;"r·yLlIrl'lllr Ihn lillU'~ III 

L1I,1! IillH' !,r'tintl. '1'h!1l "fit'l' .' Irtliili I). \\h,l'Ill~ in :0:11111')1 

rOlltnt~l ,n 111(' prkl' (If flil or t/J1.:e>lillr. l"lq .. fnr :It 1(':11(1 

\w,,\"c-.t!lIl1l' 

Fil et Ihl' h'l til JlrH;'~ III Iii, lit Ii.H\' tl 'lrn..; ;1 Wld,' 

r·II11'it1\( l·Utl ... , CI1ly" 'm 11llWlllnl1 Ilf 't"hil'll ,\rj",,· ('I,m 

'Il" IIIllIt rlyinR l'n..1qf Ilh' hr, 1. Thi~ run:tinil1tl \(1.....1:- >'Ir 

1;1\,1,;,,1" li);I'" In nlP·1 ill~ttrllt:l.·"', Ihn 1.'11-;1 .. lllIfll tI'pl'I·· 

lIonl".1 "'1I1,11kr Jl~lt·(,'llal!l' II( Ilw I"(~Jl.tllln\lllf ,1(lliv

f'T't'd f'ICflri( ii}' lI",n l1w ~l:ct nll'ruth, IIil HJlA'H'l1t ... M':1 

pd"l'I'l1ln!.:"r" (.j llll' (('~l M 11'1::'11 ,c-:1ctrlhw Fur l!lolli1t,rr' 

lll!holl)~.h fm(i1 flJ(ll plirc' rt>~o :ll 11('1('('111 1.('/\\('"" 'l0n 1 

anll :Wfl(, (ill! llIemi llfctlllll it r-e-rH~-Jlt:r-IHII h1.... i!'). ~,lld 

Iht, prkc lIr 1l\.lninln r!dlwrt(\ III ;.:("10" roc" --'M Ill'rl't'lll 

tl\"l.:l tllt: (l.~l of "I,'I,illlll rl('III"'f"'cI ill :mn h Ihe thllirm,d 

'\\,CTTl'!(' n'llil prkc Ili:lll \tkltlidl~' ":1I1,.of iJlll'l't1~l'IJ l..d~ 

111,,'rc'.'11I Thi- !.:i.l-l ~tnlttllfl·l\rnl1llllt'.~ jlrirl' ..:t,.lhililr 

wilh U':-iHl' I (hllll' 1i11111lhtl prJ. llilr. h·lril ih 

Sfof'f"l!1f1 'lllhr1l1}:!1 ft'nl-li01f' "lulrie:i1v plll,t'!' -Ill' 

\~llalll~ (olIll11elilllr-..: hi~hl)' ,..,,11'11 n", fin nil h""r·III~IJ<\\,r or 



rhl\'-lh-duy hH"oIj,.;), the'"}' nn' Uf W"1Ih~·ltt(.. rf'lnll\'t'lr ..t.,t,II, 
11\"4"1' Ihn I1Wtl\1I111 1Il1l1 I"n" l,.-rm 'flu."rt'fnrt!l. III ,~It jn~ 

rl"'lnn ml"~. ulOiIIL-.... nr r-1\\r'T mrlrk(lh'''' tu, fnrmnll1' 

lh"l wl\l nllllw IhrM I'. fl'\-(I"","r lhl"rf t'I.~t!"~ 'ncltullnlllhr 

'(,CI'ilIlIllI)' h1r.h f(Old-Ihm' \,ril'l"~ fIJI tlrl hitl1y. hilI 

u..hh,h "'Ut ...·lI\l,!\' j"ahlh' Ihe ro"iJ (,:fl!\Sumcr (111111 1111' 

!Iuur-Ill-holll ,Hid (hy·1l1-etZl\' , ...l1A1i1lty nf Ih" rc:lI·l1ml' 

,'Ower murl;el By hoJlliolllltl tomlllnm rr(JJlIlh,..prir~ 

vnlfttllltv 01 Ihe undl.'rlylnl h,,,l 1'O!tI~. ,·loctr1r: nlHilir:1lo 
u ...111tl t'H' pr'(:n;rlh\~ III llth.'r. fir Gl':\-s ~bblllt,. ihnl ull 

l'1'11I1iltlit'~ t,.ulln',' prlJ\ 1(11' I.... I fltl..uf.W ..... ofll1JH,liiH'. 

Tlu.·)·:h.'l't.-ir ('(lwl'r Sl"l.. tllr hn~ Sllhl't;i'lunISp;II"l' 

fll)lfU It)'": lI.., ..uq" hH't~ -oil ~\t ~If)n~t:. of t'1t",jritil~' h,,· 

hi",tMk.1U> t'cl"tl tnWf,lrt' :lI1. 111,\ 1'''' ..l,.,hit' pn.."t 

,.fc-lm l~ t!ITf'dinlr IIi:.~H""IIII" ill ·nn'lll',u'llU.I W~ll!nl 

hi Ilnll'llt::l1II,tIlU.lhl.o: h,..", n\l ..ul thtlt tilt 'fitrm 1< cnn· 
~lllll'll't' III hIT .lh!to tn nll·t11 pok d'llll.lhd frnm l·11l<'t111 

,-1'I"t'""I4I11 ~'lll1rfir~ ..I IIIJ\ liUlI!, J(ll\Vlo1,"II, 'hrlm_lnmt 

"'(\~, HI • 2....hnltr dn"-l,arllcularly 1II1111~hl---1.""O-~'IIH'r 

tnlilln' .. IJ!.nllir.lnthl hi .... l'!l'llrillly Ihnn IllI' sy"lt'm I'" 

'·llpnhh.. ut drh\'rtinr I hlilt~run/. I!lt L,), ('hl<IrJ(' p~"'r 

~tc'l\th,., o'Ull~hm1l4l1'1l&J'QC"11.adl,!lhjJt tDuld be I~t'\llil 

'''''lAN "I(·,ttk \-j,hklf'tii \\III1UIII (OnlllULllnv IilhlillcJIIDI 

p"\ti..-r ltlwt:diun CltcUlrlt'. ft~.u",in~ .h,u.-In. tr.rllrrn~ 

\l. rft\- II'pmI1rlAlt'ly nll1111&r;l"Cl 
Th,. N,..h\"lwk Ilf l"fra~lrll('"lur" Alr,..dy Exi~1~; 

\' l1hh mn") 1m-"",,~.·\J !'t1l··m.ttYI.... til Iwlru!t'lIm h:l....4·ll 
rUrh Ihr n.tI,m a1rl::u1~ hi" III lIhltldl"nl. IId'l IfI: III 

I L- Inl 11\, 141rOI'I'1I1"11111 NI' 11Irllhi 1~llftllr1llilln "111 
f'f'C111l1'1\ .~l'Jihlllllll rllllllilm"n~, Ilo,1 in"'T\'Jt:oi'll fO\·-.'-f
."cnllnt;ticl rollnhllity, hut Ill" IIUWb'oH-rlllr'!'llllfro .. ll·",.... 
1111'011 h;u~khon"-stfl ...r~llnl1 lR'll~n'l"clon, '1In~ dj~lrihl'

tilm-b .lr~"lI)\ in pinel' 
TII(' «il-Id will Utt «,'II'"nnf. nfll' ',lifti~J": Chwllll' 

1(1 11111 t·~.nlu:lljlinu nr Irs.. l)ll\\tf ~11(:llllI0h '(lUiT"C" ara 

hlu'lv hi hll'th,'1 eMIt':"'(I' 111l" fl11i."~ltl/l'" ht IIthl ... (,ffl1Illt· 

tnt; ",duclt"lnll) lin ..."Tlc1 ""~lfl1rC.Jd(!' •. lJ"I~1 Co'" h~",.·l
,.:,.1.,.,,--....,('nfr,\tit.n \\;f. di,,·uJ\-3.nI1\ed ~ lh~~lt::h l"U'ilt 

., 'hi. fUI" N,111l1.II ~,'.; r,,1~ h ~1I1~rl ... I'n••"tIM! ,hfl,''' 
OIIILII "I\il wrn' d" lin ,"unt· 1I1-"lllc lh-~pll' lh~ 'itll 
Ih~t e:lj1ihll,o.. llOl r(1t n,llut,,1 Jlrts ttb1Wr;lliol1 wr.,. Cf'11~' 

,11)' w(llt hl,llI~ lhllH. ~u'~'HiI1"11 \'I'ilh huildinf;t it likWI,,;U;'l1 

Ill:mt ",rmv Ilf'I"Hlt(ll''''t "IIII'llllIr \·fml..flTf;,1 ~rlln"II(lI', 

Ilrt':fl"mna n ,;l.IIhlt" (I1rlIH)l'l Ih"" wa." D rrl:1U~iy pmall 

f"lIll11mnt:111 "f 1l\'c!f'il1"lAnllll"qwmdilllr.o!, 

111\\,"'UVClI. the 1I~ ul'~trl'''ln natutld Il," industry hl!, 

":':Ilf'rlflnl Nil rn''''llulllin In ft'<.tlnt )'tuD The tNhnol~ 

III ~Ulf 1'1'~JUl1w llxplnll IIl'u;.I1\\.....ntinOiII !:Jli rlLllr..n"nITs

chalo., ll~hl uudc.llml cu,,1 ht'dm"lhsl1'f'-h,l" u.lIJu(ke-J ft 
vut ll,'wdnll\r .. ti~ rr·I1UI(f !\ll'\I~r1!Tul-lr",~In P'lrtll;~~1:1r 

!l1l\" ~)"(!n .. '1IIldnm'Hh,1 dd""('l III ~'i:I,.IIHlillU 1 1.\ !\ltlllfl,l 
11< ""'~li'r'\'f i'~llll1jdl'~ PI1l\-.:11 U":"'t\'tt lqw iJInr:t~,pd 

1.'" ~~- V~rt:"nl ~tnll 21)11U fflllU l(,i l,jlHlln luhlf> 'I"t'l 

rldll,,!H t 11"1 h .. ', t'f1l''' Iii no ~·rw. f1rf',.·n l '111", T"1r 
uf Ih,. pkHlrr Tili' (Onlrmllln Sthnnl of '1h1l" f'lll r lllf.1 

Ill'.. ClIllllllilln '·'lJmr.t"'~ thnllJI/t.'nlinl t'S ••, rr-.tIf'·h 

["mild nnw tlo(' tl'I"rt Ir,:! 01\(' h', 1\-11111hll In I IIH'IIO H
(".11 "'~'-t''''f't~'ll·Ilh'HtUc.t1nn ,... lio ,,( Ill'inl" 1(\11 " ,n••,t 

1iH"I,ll·Clllll-uIJllllr'IR l~\-...I"'. 
Thl tUI t ,trudul'\' rllt IIAIIIIlIl ~;tt 11lulh.. tHn rWIn 

Ullshuft. um:unvt'nlllHl.J1 r~l\m1J(r. l~ Iltn 'hlflh" !ht" 
Ill1m;." Ir1l1l1~1 lilli' A 11IImhilt fir rf'l tnt IIMI"!.!l1 S-II~ .:I'!""t 

h'l 4 ~Ie:lllnl_ Milt f'tllll.t" uf I S. ("'flllll I <I lilt III 1m,.. 
lluct'd (IJI I.. n finn ~,,1~1I I,,·t IlIiUilH1 AlII ",\1lHll) 

T1li~ 51 nil IIIr.11 -hUI In IlrI~hl' UI1I1 ru~I.-"Il'III' , ~th 

o'~·l\Il1t·;l/lllV Il·'lll.....'lllllhp.-ttl ,111,'mrlllll 11'1 "IUnrrtl t'.ll" 

!'turlnt UII' rtt"""ulI1-lm- tll'lll',I ,,,h-'l.lItllll dnwll\\"trrt 

f1K"';'UTI 110 Mlnhl' -:'i1 rtrlr,'" ~ rUIIIl. "fllurnl l .; 

Illite·, hl1"-''' 1I1l1"nrl('hN1 r:'lrJ'~ ,yflh lll..ll,rih' l1umhn 
oftll11C~ ~111('O :tr~IJ, IIIIlJ.:ill" t1 ... furl .11111.... t1t1.i.lllln· for 
tlllIlll,. .. JlI fl.lllfl1"llIral~lI' trnt!l·d "I" fli'l'o'llIllnnHlllll 

f\lnI"J[,~flln: hl~m,n;mdl'llrl>':'fll() 

rtlt' (1\'OlI"hUlt)' o( .,hllIU"·WI Ihllllf··lir II.•• '" ~tl1r~~ 

( ml1l~ In I'lNlYh1t monu:nluRi lur ,t ,hill II' ,\. 'brr.d 
IMI"'.·J IWt\" ttll I fllnh\1 YllrJ Thl" ihUl III II I,,\\'~'" 

rll4'n fltd II. pllllll" 111111 III hl""'l hi,ithl'" I fill h'IU:~ rail:' ~ 

1111 .;1I1t In Illlu_I~\ll1Ubull 1'I'lnh' for the- liS. r<1'1 cr 
il'dnt, I It'''I;1 1!I'll tt4"I!' fill I"dlll' IhlVfl lJ 'oJl""'jlP.~ 

\lnftof".I'r, «...,." in Ih~ ."~"nl" Ill" ".lt1r1n\lt'i,I, ,,,S... un 

".. "'tIln, nm\' r"1\ul,h'r}·l1"f1l1lrt'm"nl,· mnv 11"' ·Iera"· Ihr 
flllll)'f1H:l1lltl I' 111111lflnt,j lh, Irs l',1.,11l"11 

tIl ,Tilly :..utfl. til ... F.III 1lllIIIIIl"Ohlll'ro''"'-tfnll "pll")" 

11J'l'lrlruwJt n"\"IIur qu.dill' r1l1r l II.· Ijx,llrJ hi r"~ll'l~ "UlI"~ 

~p~"t of ~u"llr lIiu)!ltil" Inti nUl\I,lU'n '","'ltil' I Irom 1.:011\.1
rin.'ll l'm'tu, Itl,I"I" 11", m.IJ)p~, II nIh", \\lIl1111 r l1111n' 

Ihl dr-)llnynl011l 111 I~I uWlihlth.1 ~mlrllf Irlhnuhlltll'~ 

I"dlltlhlt' ~,·11,cth..! l.Alnh1it.: ','OUtllp"'J 1."C1U llUlllhll' t·l..<I: 

lit ;;1I1"hutlll' Itlflll tl'rilH W11tl; till 'lIll-l1n'Cllll,,"l~ 

CutP~nlh'.I.nlyIn:t}lllll~·~tl J..uur ot (C'Ylll urt ,~r.: I u~l· 

hll',I"h dntHl 1:1;\1 '"'Till hili n,"lrtlu,;:lU>'h :-CIf ""I' l't1U 
1l11it ... '1 IIhlU!h 1-'1':\".; rlll~ .. ,II' 1I11llin~lll/j'" 1l~ 111/ 1,llllht 

:llllli lfl!nd .. iI111Ir{11I~li1ymnn""Vt,ll1lflnl "U~l~l··t ttwryt't',11 

r·I"lolhllily IIH'lt" "11l.~t~U11H',lln)r·II~H1 r,r Ih' II:" C 1111'·cl 

,,'JI) ~'l1lll1mllll\l I rllll jill rill' I ol"lnR )'r.ll~. hill ril·irt~ 

lllfl Ilk"'llhlwd lhnl liVJI nnd I'III'V, ,,111 hI' lHIWt'Tl'.' h~' 

fud tnHt"l.t'·U11 hi"~ I h~ll \·unl-m".. t ctl/umunlr IIAluml ~:t-<i.. 
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A Growth Sector for Jobs 
l':iglltr'c.ll Ullll1tb.... nJln Ihu 1,I1li,;.uJ t!11t! uf tfHl ~~h)1·:WUU 

rec{'~l<lnr Ihe- IJ..~ i!J11pln:ilnCIlI rl1lttno~: rr..mnilUltfflUblill,g. 

~Irrtflnl ftguttlllldl1ce ~ 41Ihl;I~1 ns. IIn~J11111llj-,-ut~"t hltt

1)1 4)f) JX'1 N'l11 I.. (Iud CXJ)eChlli(lUi:.1t: lhllt the JllbJen taLI 

'\'ill n"l!fU<, 9.6 J1(rcenl in 2011. ~n .bow nnnnllll€JViJ-h: l 
III :o:horl wltll., llll:! r,rarlt Iblf'\..;;:lnn Ilflld'lll\I tlUriclJ In 

2.llO9, lllrlllyAlnnrit'llusnrnlllllll waiUn.g '1.1 fp.t11 tlu" t'~t1Nvt!1'Y. 

TJII.l'lf!h hC,lrJ".u1l ~l:.t I.or~ hI" , IIG Ct:(~llamy h(l'Y!D ~"C-l 

1Q'fF";L1mt" hinll~ In nUI1~t, munIUD(',mhl~ ~ml'lfJ\'m~ tit 

hUJ ~11 j;ll p..t~·IIOJluI"Lr ltllJ"d SilU:.f\: tht.' i~C"r&;l(}n h,c;m 

111 n1'~Jl"ll'W'r 2U{)]. tlli! 1 'nll"ll :11o.lll'" htlili ~htJt.l1U~ftrly 'IU 

illinn mi\'lUr~~IUril1~: jflh",. :111r\ \I\lal IUilllUr:1tlllrinc: 

lI.nlllJoynl!JullltJWIUDltd~31)U.\1)1.1millJ(ln'W\'1rh,rs-1I~"~ 

llCru-nt rlrrltnfl from .f,ll1l1l1'ryof :tOo. .. Alu1 whilp "nl~' \ 
In In l\ml"rinlu, lUll t"u.rn:'nl1)' c[lWlv)'Td In u"tUu[~ctllr

IIt~ lhoe'''tlsionorthodomeslic ll1dustTl3,lbustl h-;Lcdo-:'lTI}' 
shlnl~ tlrJltu losLtnmlnlo AJarn.:li11ojuh ..,;.o',,'lon." 

rl\e J... ~t ~loWnU ye.ill~ ~I\.ll \.\ Ilnp~,f!d tm 1I1f1l'(:tllln 

I>oint III the t10bal indUltri~lll1ndsC'11pe; :W09 murked tht' 
IiNl yellr in wtliLh IL'i 1\'\.nllractll.,n~ rnlMt.lly Imi!t-tl 

Ch;IlI"~ OJI"'''oly in i1J ::...haJ't' II( Ih~ u'nrlrf Inla!. '111f~ 

a>4,:l!III.IClILy' ,.. rCI,il)esc l11:tnu(ududl1gcan be :d-lribulcJ to 

~ In~rii'\tl QI InduFirk: and fi\Ctrlr:>.. hilt it tu~ in 11;lrt tw!t!n 

.1n\1en tJy Iht': rlFii llf chI! (,hin~ l"olnT '~hlrli' hldd'lry. 

rhlUf'\a I'lIduUii'U tlr lUullJr\,-"ItI1.:1t.;> Orft .111 'I...."'~ll I J..'i 

flUlllut in zrJOs, ami lho gap Inrrf"il.!iCl.1 b)' n \..ido Pl.1f.t::i"11 

n :WO$t.- Totnl Chin( "u whklC' rlJ1"'f1IKUnn r'e"ilrhl11 n.? 
'llUlinu UIlII\! W1YCllr-lllllf1Cf~St~llrnC:lifl)J fl,%·f,..ld frurn 
th", ll('I:,llmhl!JQf lh" d"cnd[l, ~1l(1 rnOA." Ullm doulll~ the- u.s. 
'f1ul flf 5.7tl1illlnn dum6LbUY-rn~1Il1H: ....' 

1n lile' t'llllclJ SIn.ICs" lh~ l\YiIIShocki" orl~pjd'Y6St&

]tlllnl.l pi'(ilino lIrlteb bp,h'9J'1!l.H 2QOj ll.nd 2008 lind the 

:!It\,,(!ft rt'Ll'HiOIl 111'1\1 t'ullm'..-llulh'llu,I!h ~r..tnQ (!x~t~l it 

sl41lHlrAni tlllhrl1l11" rtlIH.llnrlll~ TulnlA1l.!u-.;.a.Ir15'Q'Y'l'\l" 
ull.~ ttl.! million 1JJ1llunliud U\111 ~ Hl2Q07.- M lJU prke.: 

!Cll:!ndlt~, rn!'~ Ih"I~lctu:nH 2IlM~J ..ilt'1' phlll)11lm«l.. rllil· 
llllt:-ln I~HlI"t f.ff tht",. :;'(1)7 Itl1lrL'" Tl,~ n."(,t~~i{1'1 "net 

hn!\n4'ittl"''l']:iI.~ pustWI' IHlnl 5.'\.1-1:0 (fl. IHW ••( JlI:<:i 11:l mil .. 
IiOrt AllI\fjn!iyPd units- in S~pl"Amher ;J;Ov'J, o'lnd hy "'IIKI1~1 

&010 E1lIle~ hnll l·rlPOuIHletlltljlblll.a millilHl ;lllnUit1iiCCfI 

UJIII.J. illAta (~Llll ~rl"t!dli«d ''''c:7t1ju~dodhllnj!dDh1estit' 

l\lltpnL 'h\1 nUln"~r flf)!..!'·. workor':: 1,llilriin-= vl-hltlnl .I\(I 

Ihoil rOlhp,,"nnt .. lUll!> .tnlf,m'i"l t~r,ll'l,ntirnlJ> ilfIlm'f"1 

2flt)O f1Jld .2.009. It'jIl,nl i\Jncrfc:.l11 Ulorken lJu11,hw..,d JI1 

nJ(llor vahlcllJ nlldlll.lhl p~lrls J1m~hIJ."t.lunl,~ll h,· mono lhAII 
Ml Jlt!rr(llllltmlll Ll~ mHHIIn t'l"'l fll'l\rmrlm;'ll"l;s(j(l,fI(lO,

lYtll"tnllC.llhll\ I~I tnans-ll!1flallltll flrrrr;; it nue ••1111111

Hlllil)' In ,ouuhlr Ihd~ d)111:lm'~, RgTly l",,,,.·hn~nl In 

"dlr,incorll '1OIIIi;1")' m,ttll\(rldllrlhJ:: hal 'Ptlt Iht Vn'lerl 
l'i1l.1t(,. '-JII ('fIllll){llilh'l ';Iob~l (Ml1ng rrll lile lob' !lllll 

Hl1wl l:U)nOynll: loL'rnHlI~ lhul C'(I\JhJ If(.' "''''~'Jlo:'l.llt'tI ",111 

tlu~ industry. 1)[)Z.ffi'I' Of plnnlJ1 bllHdill~ ad\,;lIlct'd hat

lerllt.~ _lid. powu ~ll!cln;ll1"t$tlltl'nl~'hoHl lbe nlSI!X'lt Me 

"lr~.III)' cnlployfll.C" hOIl!Umd!t nl An,.. tjun worke,... uort., 
Ihl1V1l~ domeslic markd fnr rlcelric. t1rh"e' v('hlc1c.CfIU!11 

dNl.tilGtlr:lill'!It~;llId tIll! uuntbar 
"hr; .'nil,....1 Siote,; wiIJ ,.It,. ., rlll~ MIJ\Iti"liUnn 

flIt' l!omimlHc[' (l~r i11j.· $t'etlll" AIKI ihl :t<:Si'lf:lalfltl 1...·1\

dlls lh~ ClJjn~ ~mm~lI\ hil' l~l:r.nU.¥ ('(Jlillllllh'd 

$15 hHlif'1l It'! 1111 alJl"nC't: itf sL."11 ...... rllll ('IItlllll;lnl"t ll',uiin,,!: 

"'.......uch ;'1",1 rtM'rhl:J1Ilrlmt ',tlld "hnul;mlrl:.tul't1 ,.flnll' 

C':1lln;;l Inb 1'l1.i'.l1 ...muminced ~fI\bi!HlUl -plall\" In ..Jt:p1nr 

EVJt ill up tt) 2(J pilltl citf,);$ ill ....-h1rh ~11TIr\f irll....anh\"eJ 

fllr \'flhklf'S >lOll illrlll!O.lruL:hTn~ \YiH bll IUJlI1.'d hy 1l'M.:.-.11 

GQ\>'TnIlUf"llt~ It.!! \wl1 Ol:i the fUtllfJl1,lIIl gO\'I'1mm{'llt,u 

TIIMU(!houl EUroJM'f hl'.Rh re1lll1 Ilt-pl f1ri~~ hnd nrltl,f:l~n, 

t:nilpljllf'll'miSfOl)ll3 sf;mclllnlli-1U? lfrivimt ~hnrp jnr-(1':lL..~ in 

.....1IH'JI1 dn"u:nLy. ami d"l,;.lrit t.lriV(~ U! ,Ulltllllt 11 1)~IUJ.fuJ Ilr 
h:!C,hnnli'lJOe:' thlltttln meH 1,nwtll1d fllrlhr-Qll1illl(lIlu/In(brdJ.. 

Murh r,f till' tr(hnlll~' th~t, u'jUptJU~l!'lecldc drill 

,cllicl:t:lS-Crflm }IE\, lJJ PlllW un_I E\'~ lm"'nti!d :U1d 
Llr... ~'LJr-rd III lhf' tJDlll~d.:.t.A1c:~IIUlIIip1incmL !-'1l\'UlUIU!nl 
1m l",:(ll11(ll1tiJi'.·lll~nntx::1llOd IfJ.~llrr~'(1 ,hp illdll,,"tr)',A cf1tn

prehl'lll,.h.....ll"llltl'\,lCh Ii,) ~ulJl'lvl'lill,RelIIIrly dl!'llliuld 'fli ~tid

l,1Ti1hll'd whkll's will ht'lp (,"Jlpilahl.eon 'heic..im~l m.m'~ 



~n\l Il~ .. HIH, 

If- .,,~Market Outlook 
t\'" n (-(:Sill! IIr :\ l1~nd'~1 lIe "CfHlPIU1c :ltld h:dll1olrl~ind 

l~ct'lf~,lh~(iullnnk Jnr Ih.~orlh AIl1(1nC,'1l {,lp.elrlf ,Lriw' 

\'('!Jich mdtH,tJ) n"11U'1ln,. slmll'"'h:'ll IIIH.-It ;lr u.s rlld 

pI it p~ ;H-j' r'tllltlvt:.l~- 11,\1,1 hy inl(l.lli:ltiillllll sttUldUI d~, <ltul 

Ille lif'IHll-:mJ-l'JH"I, )'("1[< nf flill'ricC'~h:,.~ l{'lldC'd II, ll1;}bo 

m,,~t U"ll~lInltT" III1\\dllilli.: It~ InVl'!Ct hI Ihtl Iduhc,t Ill'fnJl1\ 

11\.;1 Ilr IIU", ,Ir!ili"nl Vt'hi,·I,'," I.n\ilil:,b'r,,, h;lI. :;1,;" 

~~nJi!~ltod In Impkr11l nl ;J 1,.f11ll~'ri>hI1!~<;i\'('. IknlnmJo<;jdl" 

]",ILtv"lmt I\HI f~Cilit; .. ln~ Ilt','/"II~I'111.r~nl'11" Ihl IT'r:\lllill1f)' 

.1luj illb ,"U,KlllflI1 J14:l\~~rk'tU,tlt'lll(lIIlr\<;'lni"l""Lh,~tw'll

('111,; IIf I~\'~ iAmll'llEV:

\t' 11\1' t~II1l" tim.!", Il liUl1lbPt III l1u,j~,r }:1t1~'ll1 ""ulll

rnl',":n,; 111'1 hl\I~"lin;{ ';lJUliri\ 1111 uqijLII In thl .h·.,d· 
lI~lflHll1l f'f ph'~-lrl nlt~'ric (Iri"..t"rrllll~_. tn ittMrlhtfl tn 

'Tluck.~ r:Xl'C"cltj\ In H~ rnnrkN" In 2.oltj t1nd 2011-1"';· 
nlll! Il!>' lite ~i-:illl. ,,t-n( ~IHd GI1I-\') V(lh-Vlllklf\~'t1l!(,,'11, 

b;w,:\r, "liI:'lIbf... hi. TIWnIR, JltJntln. fnr\1. ChtY~rl'r, lind 

ll'hClf~ hlJ\Oj lln"rJUn-t'l:l,t Sifl1llll',ml f!t"t.lllmHU"- 141 khJVctop 

l"l1Id Hurknt l::V~ ;ll\ol PlIE\,:!;_ III ~olll1(: illSlrll1tfH, til,.....: 
nmllnjllOtlli\l' III"," ~ 1('~Pll11::U' III il,..nf,siu~ly .:ltinutJnt 

rt'{Ullll/)f)" Ilo:illllfnnUlll.:: jn~liwll!d h)'"~t'i"(\mll1(,llllo,"hll 

.hn 1'-'1-1'11 w'hid\ llI.tinr OEM- Hn' lmrqiHr.! ih ('F.Vi: II< 

llt11l1'1Iwll·!o,lnu1n,:-,;j\' 

Still,;1 fHlmhcr t1t t('i'hnl\lu,IojiCllI lmll ll....,'llfll11i.e ch.l
Ir·Ilr.,'~ rl'nHdn 1(1 h"'tllltllT~~loQ hrlQn' ~I~tril tldh tu:h

lillI, 'if1l;'11 c.liT III hl'-\l' 1ll:\il1"tn:j'l\l p"I,:I)I1:11 ~l,'Il,." lIt I hi" 

1I1111<l .::u;ml~c tilt d, II "'H~\!S t'f'11l\\l1" hrlW!ry hRhtll1h1J:) 

Tllf' indlJ~IJY (lm1hlu".:; (0 wnrl; t/'l\\"~nJ hll\lerial rctluc· 

llCll1~ lit h..uu;ry )"HI\"I: {ll11na ,\ ilh irnl'r("\'t'd l1e-rfllrnlMIl:l' 

n~(t'· ,~ 

Total Monthly Annualized Auto and liQhl Truck Sales 

'u' " 

Illclritl" ill .. (iIIit' l;l"l':" J-fo~l:H"r, IFlltw) pI il.b 1"'1 "tlll 

tnn hi~h for m.'ft i~T'lr.'l rnll:,unWf"'!" In l'IJl1"111er IJIIn:hil';

111J.1 (Mellie drive- ''l'hic1c~ IlInm-:'liq~ Ilmjn('•.;~ m"dc!;; 

rtle t'llItll!inl! tn d~.'" wl1i1'hr hil!h r051 Qr (';qllt.ll <I"'ill

... i:llpd with hOlIIJ.TTI(":', bllt tll.iln}"1.'1 fh\~!LO'~ ill t.I11H\Iq,Il.'/v 

dlcl'-.:'nd I1r !lll rO.:iduJl \'01111(' tit tlw hfllleTY, \\'llirh is q:t 

1111l1"t"ttn;llral, 

Oll1l3r ..h:,l!, 111'1''; I"UHIJ it.llpill.1 Iht· O\"liltlhllll\ fIr 

choitJjlini.!-i1l1rn,'lrntlllrt· 111'111 ill h"ltll :mrlin pul.Hc..\rt"li

,lhl(,llllc::i!lt(~ mnrlcl~ h:llq,'''{ In ~,~ dl'lnt1U~tn~lt"d Mhlill!1 

f1\lhlir- f'!lOloI,(hu! inf""<~flW1\Lrc, ~tHllt\i' lll~l IIrill,;tilltill~ 

lht: ~I'Pt\lflli~tll ~'q'l;pmrllt in N'IIUi\lll1L't,';' hllnu~ Io-'1I11ld 

'"Tn')' '~lho<'l:'"lnH:tll~ h:l,.,..\1 011 tl'](1 111\·cl (If ~rtJlhi~li~alinn 

r, lillin'd, nll\\ n'l~ll1\ltlr:-;lI~l'~If\d l'hllr'il~ I,hlt.l:~'ll "'llll'h''; 

will ~115t) hl,l\~ ~ dirt'Ct imr"ct un Ow I'kt;1 rir sli.d' 11mil)"t 

c!l1rrlllA "oI.tJllllflJ..tSlMt!-on.J11!lld \~hidl"'c DlI Oli:!Cll" U", 
~rit.l_ UhlJlllnlle.erl (hl\rf!In~ wuld mAte llu'm II Hahilily

pttrlicul.rhJlt till: dl~lnb\llil'r1llJ''t'l il1,s'lmo llrCII~Al,:k"'ll 

J"t"th Ill" widl'ly dtpl(l~'l~tl ch.. r~,ln, mnIH1t!C'IHf'n1 "~'ilorn 

11;,:-; tn,1 \-'cllU"'11 1111111l1.-d 

II'-Illh\'~· lu~lur~""'U qlkd 1,;l-'11.;;-ill1lt~f llLl:t:."plJtlll,l' 

ql J.!nd.-.'Il:dllr. d \~hi\ Il."-- A, or t, )t...I'fl'h r l~II.'. lilt, fir;-:l 

~\'1l\'C (It tdl('l"lnl!S fill hoth ltl,' 'o:i.';~II1I.,',\fl'llld llw I-'hr\"y 

'.)11 ;1IJII(;'lr III hI' h("tr"H~ "lIb.!lctlt~ll :-Jh,-S14Jl hd~ frffUI"l

III,. tt.tt,h.,fd r.-onullil1tIlH'Il· fnr III nf thl:: (ul!.'V....-:-lf"f,;Jllr 

I.,'(lf" il plr,n,. '" ~hil' in ;..!OJO -ond ~Oll I~' fPf"£'11 11)' 

1W) ... ihlf M~ IWtI. ,·111 "hll' trl.llin U.s. (}t1t1iH'll rorlldv:lnrcd 

Ictt::,,·rllllll,,1 h,"h'rJr-. \\h, n "'llllPO,,~,l In ptl)i...f1Iotl 

l..tI"'ttl~', jI'II\T\"1"'r. Iht. IlAhll' .md p,u., 1111111'''-' c\'t"I\I( 

....·ltt t~ nHh'~d f.,1 ,tl""'rmlnhHl Ih·, vf:1hUI'V II(tltl' tU\t"..,., 

inLiIl~n,.., H .1rmrmrl 'nIb III m;'I.,..rt.....U701 ."rh ur. nmt'h 
.~, lhr in\l ~tn":llt 1l11',111r.ry "lilllu:::h~ '~"11l11r:' I ,fi1t'T-lIt,tlllt 

r""'"IIIl,.1 "i'CI1lfh'll)ll1 !-!IIIIIU:.II.IL.lhl' '"1111"'1">' I., lilt 
I llLlt.,! ~tilh'", I .,rnpflrc-t.llilll..; ((II11I,."Hf'~ l\hmatl 

Median Forecast, U.S PHEV and rv Sales Share (2020) 

I 
•

I 
ltl(:t"C" !oI"'(IIL" l'l:ultn'll jlnl(lll~ HOIl flrl~III"'V)-' \'olt """ich" 
lU!'i" mm"lt.4(' 1!O,I)('!il ImiJ~ in ~(\\1. ,dth "1'H~.~ihl1tI\· 

,t lunl ,I~' 41 l.,huuL.O In :lfH':! &l~ \\.,<11 'Ji-~ldll 111\2." 

lICQ'lI"Aill~ '\'1tIt11111t'f'1IU~l1t,. .he ian,r.-lfIIU I"'I)I'C'I til 

th~L.!fiib:..,ltrm 111tt'1' Iht~lI lnlllnl ' 'hklt;,· hU Ihr mill 

fl'11lIiIdn· ftn ul!' 11 'I"' }Illin 'I r,IIHlir.nnt 1,vbrltl'luI1\"II!l' til 

nl<'l' In flltrnh III:.:IOtH, Illrln' 1111111 lit " ... ,rq Inll( lhl n, ~l 

Itn.:oHIIC' f11C'elrlc h)fjHlll~ wen' 1lIlrndlln'llm Itll'l'nilt:11 

Slllt~•• Ihl".M arC ,IJlltru;IjJin'fth'l~ I [.mUlilJll II EVjII 1111 11uJ 
r():Jd Clllt 11( _'I'I\lt1 of ~:lll milhmt IiUlll·tlll1y \'..I,lclf"c 
.\nnllfll h}'kml ~1'I1 .. • l)i,icnlly ,,,'f'mlnt Illr If»o lhttl\ ~ 

J'!'11rtl111 ur HLr:W 11111111 ,rIlL... I'Illd thuy mAkd up luu lh"n 1 

,'t1ICf'lnlllr,,," t'~,.1i :hHlllt} 1):11"(,

~,ml'h nnh·tJ,IIt"ll'llr/ ;,\lid'Jt:lnJ.!lltlf\lir\\·rt°a.1tlll· 

lib' Ih"I,:um"\411l:t...l1 vll\hllil" ul fllulHn hylJl hlllnd b LIt~r\ 

th',:,r!, whid··, illlh,.11nhl"fl~I~I\''lOllull!luhi'lHr (\ ~;'IIl

IllIm Ilr ftJh<' ,~b fUlfil Idt\'t 1111111'rlt HL:.>.Jl\L!l',- rm ,m:!;,1 

mHlhlliun., LU'l1"ldll&nHI' 111L! wilt" jndu.try 'fl..lh'lll· 

Int'ol'!; t ,nlllnk, lilnAilllJ, f1nm (, •• tIIlll"ll) no Llpl.1l, 

or prlbV~ and 1:;.\ 0:;111 no: Tlllll"h rt~ 1'::' pl1rt:'t'l,r lit I...WfHl!ll 

.lo"k" bJ'Jn:::n Thu \.i&fmllltllln \1\("1' rUrt1\.'",,""" ulll"r1;l·!t. 

1\. fHlrihull.,l IolllHl'u, lit l ...... lIml'lll)n~ ::thulIl IIl\IIIUiI .:. 

the:' tJ'1C, l,n"ltlcty II'.., u'dlll:li"Jl.llltr:,.:tl Illlllr~- tkplo\"
111CIII, _till ~1l\crnmoltllH.,lh:)' 

Thit: ul\\,.'rlidnlv h,ll: luI WIllO lit tllr loatter:: iJ1(h_~'~ 

If)' til r:ilnll"'l I,t'll illl\' d:'nt·,· IIr'I1\I'1111 inw',ollOrnl:c III 

\qU"'T ~\Ipply und IIWI':II1H'n l , ill 1.,111'11'1111m l'nhit:h

IIlflltfit'1l rf'!"(":'lq· "'lrr.l1ll1 -"lilt" '.:lu\1 .. I'" 1'1"'''11'1~ 



to.r 1~1."'ITfI rCi"IALlll"'f1f1W 

U.S. Oil Delll~nri BV SeclorExpanding the Deluand Side " 

lnllCdl"r It1t:Jllllllfl': thr HII)S! "~h!nlnl'.U1I,'"""nt)lniL" tJlH.!TJ!Y 

.'1.cturilv [!lId l~n\'in'1II\ltI1tlll lK!lll~lil.:i or tllcc.:triL IIn':l.. 

trdl1lollllIV. J'lllkyrn;tkl r." tint! ;lllin indll!"I~' rnr1h ip:q,'~ 

h;l\'\! Il:ftdot! IOJ (IIonr" IlId!" .1~hmlloJl 011 lirht·4ul\' \"(~tli· 

dr--;;. ftu~I.",," d~,' lip',nnd iIUl1Pf1nnl.:c of t Ill'" nU1.rhl. !hi:'\ 
I~ ",1,...lIly 11I--\liit'll. Thr. IrltJlt·lllIty ~dWlun~ !1lmw tTl:lk·"'· 

"II ~'I}S\ru"\im"wly 111 1'I4"''tfolll Itr h.I.-1 ,~:;; tlil lOumlllllll· 

linnnlldmo~th"l1-tl\Jl~rCllnlIIfnlll'lt!mi1udlnlhotlilns

t,nrl.,lilln ,..{-chlt_ "~I hi lUj!h mUmw III nnl1l1~lll.I~ht-dllt 

"1,hl-r1f' !-..'ll~~-\I ..hirh l"\-Y;tt in "l;'IVf\TI' T"f'f~~inl1;lT)' ('Hlldi

'inn" I'X("(,..I'{I'I' 1(1 millitln Imrl:"l>tlr)'l'<u ,WlllOl'llnpth_.1 

I'\'rn ft r.,lllIrt'ly luw ",,1(" llf"n{'~Hnll rotn CAn J'f'51.lh III 

~IJI'I~lh:nl1l 1I1',:,l..t: IIf .. ll;'c.h"fllll~' in ab,~'llllir lllrm". 

lIi'!'Yo'e"'t"u', III order tn :f11]tpflrl '!O''ell'l1I"ncnt (II lilt" 

l'!t't.1r1c drl,,'t' which' indll:olr)' lmd fn hdf' drl,,"t' dnWIl 

InLll1f.II')'CMtll fot oonlllumct'~.ulttrn.lttvt' \'tllide nllJl kt-t!o 
eN1111 h~ hlJJlIIln.tnI in I itA 1lf':' ..... tfffTn Th" -,.nly ll(~nltop

llll'niur 111l· t.'lt't.:II'!\;' lIth'l' \'e.hicll· tmd Inlll'f)· illllu~lti..." 

",,,"Mhrl1t Itl (nun I' di\II":'-1, ul',Iurm'r hil.--l:l.Ilh;llc.m hLlp 

11Thfl'. rlli" 011 Vtrhlluq:, II.1T1kul"rly'n Ih'" J"'rinr!lwtWI""1l 

~(JllJ tlml :![)I~. will'/) ~hlw~in~ larm~lnll:hli·l' 1Il1l t"n~ 

Jnllnf'r >In. pl:mnt 1'fS\l~=- will ,low (jC"'\"C'tnprntlut IIi th·· 

... 

Pt:t~H1;tl·lI";l IMC"l.'n"t:.r m:tri-.d. SIII'rjlJt;,I\I\T. Clllnrm'rl"illi 

~1I,,1 .I!o\·urnmt'nt n~d ;lprlit....llinns ~L'lltl nut II" hlQhlv 

VI.1hlet Illnrkr>1 Sl'i!ml nl!' hnsl'd (Ill IlwlI[W'TJI1 illll;"li nl"'11c; Ilf 

l.hc' ehiclcs ~Ind the 1'l'tJIl0l11k (ndOI Iil 111,\1 rlrh c n'hi..:-h; 

11C'f"jlli:"jli ..lnpnlC... .;:.;p!'. 

11:\.:.('r! Itl) lnl~1 l:Usl of Il\ftwr~hiJ. lII~Hh'Hn~ l·lm

Itlll:1t"f1 (Dr lhi~ 1"(·I>llrl. r-TllIlltlrldill .11111 ~lJ\'t'tIl"'t'11 

Ill'ct.~ I.lIuld .:ontrihtili: :-llb"llnlllll \'H1H111~ ,,''(Ulll1lilI111iilb

in Ull·l'arlr IIt ....( If'l~lUcnt rhrt.·H'''' fit 'h,· G.E..\'I\\1ltkcl Th. 

.'l"(1 1111111 It" all nar-tin..-nt-..-:" III nll'dri .... clril-e "·(lhide. in (M~ 

lUln "1",liC'iltifln,-nlll~lcu wifh llIHnlol\irll\~l ..mhaIWI'· 

menle; 'tnd t..r~(tl',1 n"r nf Illlhlic JI\))icy 1(,\"(,f':.C-('ow,t 
drt\'-(: ,.rit}-t'-unttlt<l \"('ldcl~ f)(I1l\1lf:.tlt'ln til 1f.S....('lInI1101"

ciIIl 'Ind t!OVCI um~nllleNs10 .,!l1111lc.it ilt; 7 percent nlnew 

f1O'lILi!!"Hil'\nc h)' 2015. In et1llcU"lt.. tbl" mflTkC'1 for I~\'~ 

Ill! I'IIEV.. in nCI'1 "JlI,lk. I1I1Jl' llIuhl h.':,tlll'''llml.llllll\'I· 

unil .·ullll11i1monl.f.fmllfl:th:m :!t'UI.l,)OIl E.'·~;Ind PlJEV~ 

btl\' ("en ~olt andZfllfi. 

H ;0 In1l1lldwnl lit Il)AU! lhL& fh,lln.s ill lUllh"!tl 

Ilul",UllO nr "!ijCUR urh'i! v'lhldt;; trv tlt."'C' nt.(i~lpl"." 

~hqllh' 1101 l'lf' t.1l1l~htrl'''I\ .. ~ '" -l:,,"ruJ·llun,~ "Pllnli'rh •• ~ 

il~l"n:.t",II1Jt t'ltr.rjl_y l't'(llrit~ Ihrnllell cl.lh..n:«l rr-ITflI~1111 

r~lblunrulflll. 1~ltim!d-r:!ly. tht'\' nt.<..! rnrlTkl1i i~ nt)ll'll!nln· 
c.'llli 11m-ludi Til dnw' !\l1hsl~nll:11 rc,'uclinn," in llaliHlHlt 

nilll~l" 11()~·1"'\f:r. h.:l!='·c1 I'm tHITl"lIrlV IIltoolln.I;,1 ~llrlh l'Inlllh.. lh,tI .. \I:lluhl Itd'J fUJI J:V.. ,,",llII1I::V.~ Hn U,l 
'\.!n\JI'IL"'l IHfl.h.IL....wn Ctll,'.dty. n""l Ulic'f71I11l" c.:lluhl Illadwhl'I'·f·UI1:l1lnl't"'CCi.lll ~l" thl.tU. hll,:~l'.hw '-'111I1\.lr

rt:PT~Jlf'1I1.. th,. e'~~u~~ !'lr1ll fI( \IJ110 ::rlltorltr-"l ue hIJ~II~.:V H\'" i1l1-.'1nd ptrhnl'tfo-lO;.('ftl.,nt:..or-ll'1l. Ut.!,· ,tll-rull'.V' 

f"fllflltflnJ'l1t ''.... It:ioly!n ;.!UI,I 

~H lib" "'t'lo .. , lk II'P 
Inr- '1111:11111. hf'lfl C"l:pf"llih 

Ihl" ,liI\'\'('In:jlnll'lll nl ., ..1I1i 

IlUi. I(\nllr'~~ in tht ,·,.J!yflHV 
illdll.F-11)- MQrl'O\'Cf IIHI 

l~nllC'nl"'Y 0' 11C'1lI \ThH,:'h.'~ 

'" hr hu!h,"'r IT1Jkn~(1 Ir.I1!t· 
I.\le..ot illl" hinhel f1l' I.'illiill 
prlnlhmm !.ninf..~ I'm f1 I~"r

\tchleli" b:u.br n,~;:lh1i1.lnt' 

Hlt ~ fill h!t'tlv "f (Old" h .n
~'I'I""'IJ"~ rt~dl ,itlll1LJJ".I,·(''l 

Thl'~l' IIIlIllt"" o.ml,j 

prl'(l-Icl'lll 'u!--·iJl.IUnill l'rnlh:;lhJ.r 

;,"tl)' ,11:'tl'h'IlIiH1nl .11 Ihl' I'S, 

1ll/.'f'cI1I1I1"wl /"J.,'.,r"II'JIC'nil,ifl 
/TIIIIll'lill,lll·f/I/cI/ll'lt·/l./ilr Ili\ rl'IIIlrl. 

l'UI/IIIII'n·/(//lIlIfl !/(lI'I',.,,,m'III 

jll,pls muM mllldlll/II' ~lJh\I(",I",1 

lVJIII/IIl' I 'lJl1I/"illIIl'IIJ.- ;1/ III!' j'l/rl.' 
fI''l'I'/('/IIIl''III//llI,W'' l~rtIt. 

(;m IIIlI/'lid 

ll->f'hn.,lt.~' In -uml ~W1111

'"IIun, ~1l1 h A\ Ulllih -lOll 

1I.lI'«lnmll'lllmllnn' ~r"1(T 

\"[!hld,· ... 'If \l"li\n d~li\'r'rv 

1111/ ..... tlll,J 1><'/1,,111" III t"IltI~ 

"il1mM illl"r.'tUiflll \1"1\1 h" 

lfmib'c1 hI IJmlth' tlh~'l'\'lHU 

l'lJl·N. IInll J~\( in nl~lll~ 

tihn. BLlllnj'lhartn,,~.1l4ch 

IL~ f'f'llhd I .Hlllnn" IAxl~.rlM:· 

Intlt·i1 Iket , ,,:111 Jllllldl~ 

l'M\lil..r", l'IlIHllI~'.Ir~ "'1\1t illl 

III',,,tdllllitylrt hllt'mt>t t.'lIh 
III ,tift\' .r,'" j' \ l'hld!". f1r-::'l, 

vnhln?"c tll~nlt~ 11H' 

I",N:t.·ltlmun lilhh"J1~ 

• NI"_ ....., .. 1""", I) -aq_ ~~.. ,.,_. 1"11'/,,1'1 t"'I1',d., 'll' .•'·!,d.. ,rIIfV'" _'l,!li ll",' t-. I!••. j f'_" r";'''~'IL''J d.It~ •• I, ;'. V,." "Itl~ I', ,?l>Ot ,.. lin. "U'" 

(I. tll"~tt,d•• "lI,t·tlT.l'!'tfo tltr r·III'I'L.... lf'lr,(ll(II'1'1...ttll'lr ·nl~4ir~Ht"a..I-l..I'I.IC...""'N"1... IiJ:lo>O'IfI~Ih.l''''(I..,...,...,VIWI'',"11:''''' .~':'"I 

Il1t'IW ...I"Jll _. 

ftm mlfnn il1fh1.>;I1') flf"r"1 C\liltllnH':'I~ 1,·.,U!t1 luTlndc:: n 
,~Illhlr' nutnrncr h:I"C' nrlt' Iftll{"h'n1"lt:lh ,. r ..,·lrllnl) r~lr 

m"llLlr"I~llrl."1'1- t,1 h!rn,'rit'~r h~nl'r)' Il'mt'l'ln"lIt~ Illld 

thr'l' Fprt"lt1lir.lttJ lillL\1 :m.d '*,. IlIIClll inrlmhlll; dfltlril' 

mnlOn.. t·IU"••I£!y. 11\" 11'1]~I(,l'm 11rt'(li(1Ahilky ()rl"~('1 

ttotJt L'OmlllllmrflLIl cmlltllltlilt 111l.lri\,' Co.~\ n.'lilll.1IQU.l' tn 

"III~V~ nmll~\·," lll:l\ IW'lIJiI !ItU\llit till! h1,1..1l1nL.ull... \tI1lCI 

Ill'ukd In (hi' I,rm,. "-::". Ht.:lll d~.'l..lrllkHlun w'mlld I,n~· 

tlu< n .~dtlllln-Il.111!l1111"1i'" 

I·tr.~l. l!t'd l\l"lIlLnI'~"!' '''t'lIltl LtHltlll'l1h' lu .I, ;... iltc, 

t"lIrl)',,~llln'ILr;: 1" t:h"!JOjillC inf..;... tn',,·ILln... \Vhilf" ,'plll-mll)

I'~I k,'cl 11nt:o: will h1'IIl l 1l1 ftvJn ~illl.!ll~ I"llnl II'il .. llr,lltlll 

.anr! Ih" JIlh,hlY In ('l1:tl~l' nHllrl"Il~ v, hit"'. 1,111 (hllfJ:t'f. 

IluII &,:1J,.. 11I111ltr.· ',';1111111: "Iv ·,h\·jl'·' pr"r;'f 11'1 in ...-:UIl 1.1',-,r;1 

II (~~ll\·) Qr 1...c.:vt!l111 t'1--tfl\'J r-h;ul-lrr~'nt;1 ,1'11'l"It, rnd f1i.lt· 

Itill,~;,l",u:: l~rl\II:lllhl·lnl\·dc\1 nlllh.. ... m.wdl.l~h:i.lri'if',1 

tll:I,I:- \m"hl 011.,," Itl'lp llILlili\::, III Ittn"I,h:r t1w irnp:+rl 

til" )"llf.V,o: ll,nd Y·:n Un lbt, ~rli1 And l1C1!,jn fnpt"1f1il1l1. III 

t'Llwrr!illjtJ~3H('~ 

h:'1llll.lrIUhlllii. lamllllrn{; IIUfilU:.h I ·qll,nrlu,' . 

\11 ullh~·t..1 Ilt"nl'/'Ih 't\-1)UIU "U"l~tl' Ihl! Ir11,.:·1\ nn 
,lr.l",·llll~mf IIf Ur~hl ~lr'tl'-Il-jlrj,'l: '''rltl'IT)'-lhn 1111"1" l'nd 

j1nr~ li"I' ,1111\ II'tl1nnlrrJl'(l'II\ nHtlllIT npllill\ rt'lf .,''In ,.,. 
i'h~Alnr-ri(·:\'~ ,1~IJlCl'htn~ d('II-f'lllltI111"\' IJIl "II 





Fl~t ""hklt·, t'Grn,nl1 ~I ....arlc.t~ hf milJilllU (nt fl'i.It"Nt, 

ItIlHI, .nd t"('(li IIr,nJml"I'lll 'lilt' lilt I "lTlpOOltlc Itmt 

1If"'11 bll1ihm 10 n~'AtI~ 1111 ,\\lIHJliIlli'I. -rlllJ)' Uf(' l'jl~IJ11 

d('llJ\Try \.'durflJ'- utlllty lIulll If.'I(.'('(lnl "'1;!r\"!COO hlH':k.' 

1,h,r.rmncnmfC"ll :c.tlPI \'111ul'lf'!c, lIT I'"," d,,1wrry rfln!l' 
IltldmllllE! 

t),lf\loln' ,11.-1'1 UI'tlrnlur6tLlkt dUh'n:lll .Itpru.ll.ll~ III 

thtl will'Ule)' ,n,Quiff' Ollt'nll, .tnd tnan~lllJltlr,..hlclu. 

,\HI,.... ,1rl\1 n Iwr .1,\)', ,...-rllt"llnl:, nftlinnll nnd Ihl nnU,lll"11 

til hmt lI'chidt' <P 1It111.1rLI't1 UI uJIIII~ WJl \',uV .1~1111l

rantly fJ>" Ltlk1ra.lnr Mt.I fndIJt.ln'. "1m p(1'lr>1lr'("J, w" _.\(, 
llllf"f'r'I1& AllI,n' Ifhl'1., h' h.d""l,.inl: Ihl" Ir...-trlllf"i II l~-,-.. ," 
H"ltljtht IMn".,,11l11 LI..ll~,I~ITt~ ili'llt nlHlI1,!. ••• hlllndll 

'Irtlt'1tkJ..lnd t11 ..1 t.,ruitl.'mtlnll" In 20'1'9. 8U f1e~n' t, 

1.hu nf:t·\ou'o. fllllt rlll...... I-:i lnh.k..... JM th"tll.lllll'l tlUll1l1lh~.d 

t:tula \~~IC pn~~df'l:v oWlled; 20 re-1C'<Inl Y.-t"ft: I 

'rIll. till' 10 1,1("ttl 1(',lunc:: ..."ml"'lliu t'Wl1 &lI1IIIIJll'r.'h~fW'f1 h 
anllllirlll\1f'llIc:lttl'mtolft!1 

The NlllClCl1lf"1l1('I!\ n( hl,yi'Hll)~r t'l(OjlX'1,ut'd wllh 

nt.'CIl)(lu.tUlD Il1d flct!1 tnlllM(A:'nllllll LVIt'IJl.iI11tt~ n::pt1... 

...~nu u "i~nillc;lnl' IlIJI)l1I tunltv LJ t :J: ..hl thl e:-1rly .18'\1:'11lj)o

Hwnl.I'lfltl',ll'~ Irll .In\'t!'Hhilll'lllilll/,,hy Mllrt."t.l\{lr.flt~ 

h,,11 lnl.n$.JeJ,j I' hnfltlrul llfiml,,-,110t\! (:1ll.ln.rtcmlin. th.~ 

IThly I\1n,(1! h...lr I'I"'mtlll7l mlln" likl1ly than l,-plrnlcrJll5UITI

t'l" It' I"'. 1111 thlltp,:/h'Jltlnll il'k. nrtlll!l'lrkfITl\~\cl,~d 

Till Hiosl ...1~nfOr;ml t·h.,Urnp,:"j (:1.loC lnn'illTll't 

I1l1l'tlull fli t'll'cll'h: \'t,;I"clu: tndtl,v 11J'\.' lilt, hi~ uIlfr"IH 

tW~1 of Ihe yehlek. II1lItn'f'IV1'...-n l"J\'(t L1rh""l'l1 tbll!:t!ly hy 

h'ith·ri('s.-ttnll th!' nbflt'nru "If puhllrl)' """Uilhli1 HJrUt.tlinl 
llllra~lr\ld1Ir .. IJIt"Ct ulJttr"hlN n·IJI"·.....·lI\ il t,;UUUIIU, tl'J,:" 

l1lC'ullhn\ JlUlybc nhll" In IIl"VC pnsl both rllnllnl£CJ mUJ 

llukkly Illftnl\11tC,,1 (UnUlln,ir," 

II\' 'i.. rvlll~ fro;" 'jr·t mLlrhl fIJI ,'If 'trtr linn fl'I:II· 

n.-IIl,.r:k.t, Ih-I'I 1111' nltllt... U1IlICI ~I tiH,lh' .f I'JII11lht r' III 

'rllllhwr hrlll'tlLo till "If Ilrll,llll.il LlIIl1llmrr nlllrkrt lrll'~ 

ilIIQllt)pllll" lIn L4 Y.'ldl'r ~l~ltl_lllL'P' IlJI~'rllt~,,·JI, IlIlln,'...:'ll 

II pfJhnll~i C'n.ln1)"11 tnr 11". mduurY"Wldt~ ,·cHn()ml{'~ nl 

'1.-10411' lhl,tV.lll htlJ1~ht L11t· C"1tl(UlJ1er ltlNITIi do'" t1l~r

k! I wilh Inwur pti(f'e.lf pluf-oJu\,t;!lu:lt- ",dOlUlltfl ""lIblll 

Utl!1 upt:iJ6ln~ n:;,chtil cnn I pel'fillt nl nl1\\ ItOllll!l

11mb "t.' 2015 Lht "f.~1 \1\I11l,t1"Y wilid l<t:t111r.cla d.,n1l1l111 

rOI U3 Illocho.. 3j)()f1 MWh orlliJl'(lll" clJp:ttll",I'H.'1'",oll'l·d 

\'tIl.unll'.!< Jrnm. Rl'l'l unh'l'; w,1t dbo ft:tAuu Ih~ Cll .. t~ uJ 
tllei:iri~ '111~W"r'fIiin Ulnll!ICltlt"llt,., 

\ IllIIiI.r llllllill ,,'tlUlll be r~,IIlJ.t'd III Ch"rP.lU. hlln
~'"kIUIL Whih' Ilcct tll>;·flIltln. WII1I~tl~llI rrf'lI1 ",Indt 

if\t hu!l.II..linn, tllk nrrd tt, rhi\fT,1.. muhlJlk \c'hldr. 

) imlllhlllC"VlllJ)' ill '01nll' itUln1\cel C'\)lIhl Hi'C('·utul( JAI't::' 

"IHlrIIl1Q lin II l'Uft'h.l~1' nnlllH. tU"pll1t!, III Al4dcIAh' lll' 
df'\"\llo)lult'nll\1 (,nJiraJ UlIII.ul"U.IO t1XpI'rll:nn,' .,ul driy-. 

OR t"MIY\'nlllnl" JlllKluct10n rlt "!lnt'J:r' IIl1lt 
Vllnlly. UU'l Orcl'lll""," \.tlultllmpllJ\·r.: cnll!\UnlUr., 'I}(r'-' 

c:t:plion ur t.h,-elnc-drl\'I!' whh;ll~ I", in(n-..~ Inllllll1j r JHlhtic 
t'xpo~ur'* IIUtl r:M-lIit...,t.in,IUlC'!ladlon ,,·lIh It 11...\1" It-chllol

IttCottirlt:ml):\I'l'allldtVl'"' 

\"blell:" tJi~.'I.u) <unn.t of 

the lI~t r,nnJ!Jal' hmndi: 

\n t'\,rrurl\l~ Allll'rll ,'••11111 

IIH:y lin· d {'(lJ"11l1111 ~!~ht 

all rit)' "',Id" nml hi~h

WII\') I~ the" Unill d 

Stall" ·1)l'l(IIIc."lIiJllll1)l'l~ 

ml('nu..1 wllh lItllit)' and 

t~len.lmnHtnicntion..l; nf\1ul ,"ChiC'II'~ ll1 Ul(llr tl''1~h\xlr· 

hi.JoOth ~\'l!ry d:.l)· R"nUl1 r~1 :.c. 1m ''fIl'''' :-llt1 'nUl ",it wbldl.'~ 

1.11cr ~...r" .at~lllt"r UllV~llh,· ltv tll1lnl1ll<tt"tllhl,l.\ lh.. :o-.J"'I~', 

1'r.lllJhililv.tlI\t1 w.llw(lrhlllCmIJll~ of IJ!(Idlh,,,II,jl,'l' h:r.I1I1Ht· 

1I,ll!I'!:, th'd Ol'lll-:-ltlll,.. (;.111 Iln'lnaflcldlV llllhlll\f, t,;ill1.'lllll~ 

!ll"'- pe1('t'11tlnllt of 1'1 evJl., PIIP.V~. 0tld E\'~ 



Fle{!t ,.'·hid!!! t)IJor,Hl! in nearly all sectOTt' of till' CCf1Il Fleet \'Clhidf<l'l hH'ludclhl.: iul1~l'l~tnlmOraHlnl1ln

IIll1y ,'rnd ;ltf' irnportunt{nT n Ilumtw. fIflnLlonry~edor~. llvc:,IZCi=:m,l wci~ht,.. j rrlm pnF;!:t'II1~l,'r autolllflhllc, nut! 

III ZoOV. ,"orportlll,; IlJ1d C;clflUllurnnl n(:e:l~ In IIH.' pri".11(: light-duty rruck. 11111l~diu1n·~11l{1 Iw,;wy-dul)J I rllcks .. 

jl~c.ll)r fiCWltll!ld (htl Ill:.!orlh· of II(',~I whlcles ill opcr<t In :.!OO~. lh~r(' wert flpprn1<imntcly I.l.H mdliuil ;\\.IU... 

linl1 (\'10). wilh:, (.'()mhinud 74 jlun.;elll mnrktJt 'h"rr mnbilb antl·1.3 milliun rln,..!; 1~21i~ht InIO~~ In (11'01;1. 

(8..R mililull :1/1d ;~.:: mllilun. rC&T>cdilt'l}) J'ublit jjl(lctor tiul1 in n~{Jt opplir.:lliclllS. Cl0u 3 IhrouJth (; medium

nN~LS"~ Ihe h!L1I·I<iI. $"l(~tl:' ~md Il't:al Ie\'l't ,Iu;uunlcd inl duLy 1ruektl ill npcral;lln IUlalt:d 2: (I ll1ill'fJl~. Cbg~ ? 

Ihl' h;,!;mL't:. Wilh (lrpr(lximt'lkIY4.c~mHlioll VIO "net ~ hll':rI\"}··cltlly lfl.lt.:ki= il) nee!:- lotall:d ~i-') l'nillinn. 

In IClllullflndu:!'lry It'Jjt·l·... t;.·hlaHlIll. ~llIIrt-hu\l1 deli\" Tnmc;it ,1Ild ;e;chuljl buses I.CcnHllllc-d f\lr:Ill ;Hlditi"lli1l 

('Pf"ol. \ l·hldc"urcr unt (Ill' the 1,1il'~tJ:'iL ~harL: nrtlS nti'l whl u.s million nl·\'t \Chides III operation (SC!c Fig'\1Tt' 1..\ 

de:: in fll'cr..llinn, ,,"'h 2b:VC·T\.-nnl nflhf"'lfltlllmnrkC't 1111<11..... fur ~ nrr"kdnwlI ut \~h;c1c da:::sLJy wcl.l-:hl.) 

:-:lalc ilild lo~nl!w,crn",clllllf'(·l"; ~r{' Ihe j('("omll;trr,e.sl 

illJuJi'lry ~tnl(·nl. relJre_'!('nlinl: Il~nrly fll1C"ft\urth (1'113 

1lf>l'1l wlllclr~ ill cll"wratirm Ilud till" O'\·u"Y.1hrlnlln.ll m;-,jnr

ity vf plJblk <ct:lm \·t.!.hiclf~ l\Jssungel 11••n.·rpHrtlltir>/1 

Ullllli<:'.tlinns such :1:; nml;ll (..11':::. loaKi Iled.''' ~ehool hll"~, 

lind Ir.Ul~it hll!:.t'~ ilb$l llt'COUll1 r'lr a sHMlrmtiul fhat't1 (](, 

~H!'rt,-,nt of the Lulah. 

What Constitutes Afleet? 

r~r Ibf "IfPO~ r;~ lhr~ f('peI'''' a He-!'t n: dfIflllfd ilslrvc mmm',~hidl-! ,mdH rOllIQi r:1)fI'ifl'lt'rO:)1 t:.'. QtmlOOJP.lIITNrtf'r}hIIJ
 
Dil13~" bfffUgO"glt,u I,om a numbel 01 '0lIl«", ,n;luuIRO Ih~ II I. Cptl.lIlmsnlot EnMOI, Oa'c ~hIQ' N.t'Dnoll,boIalOlY.
 
~ Lp,i' and ~o. 'fI<l mdu>ll\' putll,,'lio", ""I! as Au!llmotrY, Roo' eata 031 ~lo a,q,II.d Irom INlu'lry "socratlon" {I£EI
 
op...I.." ..IUClI OW~ a!lll alhOi lJfimJf\' 'o,",~'
 

III, 1~.p"'LU11 I. n~lllll!at II,.,I.'ro. v~ri.ll.f OnIPll"eldl'M' an~ ~Jlnolonns Olll<?ls. ~nrll"m ImPll11l/le ~'\' Ih'l Mia I'
 
i\Ilgt,g,I'd b\' d.lleronl !Oll"~' IW,.ija\illlj hill.. lul d<ll' !!no, 1s piJ 11""'111 ",lIlt,.1I ,s ~ te,ull 01 ,moOing "'I,ndl('I\I 0..,'
 
II"", the DopO/lmenj 01 l"rl1'/ An""'1 lnerllY OIlliooli repoll; sa't>, slncl oWld ",.rgt tomumpl~ldalA ,olllgll\"illtY ..hldes
 
lws an~ SIN'lln "..ts cliO '1ll)re onlY In th." annllalt"'I\1Gllauon ["",1lY Olta Bootr, Oa~ bl'le Nanwill.1lHlratll"l
 
derme' I"el,., lIoI,j"'l15 lJl m... ,.lOClnln operahon nO purrtlHI1llj5 01 "we "h·,Ie> al\l\ll<llly Ill., ~,'mlll~n.no ,...'" as
 
\11. I,paflmQ rrlt",.I", ~",",nenl'ndu'lry I,ill. J'.l:Jrc.liOl\i 1""001119 AUIil'T1~I," n",
 
AllMlllwD II'pCI~anl n"1 dtmOQt,plllU 41. nol [Dy"t<lllj 1\". d!linlllOlll. ilfId IlirYilll nollt..,lIv '"dim''' tit 111'1
 
anal~~ 'It51. ~lM1ttr f~b CII'2-5.s I~~r; ~ "l!'~1r.J1!~1 whl~h may lndudl! 1!51~ ,,5 I". 2 ve-htdp, I" OPeI.Dan. f!fpfJO,llnclud!-d
 
Se<m1l1l", lirU<lUre~ MT1I'IQ,mont, 111.1 ....... haw JOm,n", rnBfacl"I,lIa, but /'f notIYJ".Uydtl,no<l "lIeth, .re n?1
 
In<l1JllO<l An....m~le "QUI,HI" ""plomll'~'l/rtn~ UflY", "U~ luell!'mIvJ'I'mpnl1;(punl\
 

'C + ,... .\"1: iofll ·,I!h.-\ I .,J 

PI".11I14 

Vehicle Class bV Yleight 

U'~f1~ 'A~Up t\lU <O"MAN ru"Pl£l 1.11011 mllm~m.1I1 

rll::H.frfU, 
icl fllnl 

'''"",l'fmu 

tu-,.. T h'I~Mh:fl,t Iml)l.lt U.'''':t·l! 

h.'t,·f1Ilill~.' 

~ ..u ,1u rrtfTH " 





c trrnr; (,',\1 I' f:.... , ... Il~''l-I· I 

WJ!h Vehicle Utili.z.ation Ratct'
 

FILel 'dIlJu; IYI>lt."lh' haVl' hilthL:f t1tdl .....:lt ..\n r... tc." lhilll nll1;;:uUlt:r ,,"hi .. ll·s.. l;I'l·CllllJI' 1'-lfniri
- ...., cllntly }uwl1r fuel ~ntll1lllfl')lfilnllc(, coste OJO';;l")('ia1ro with "h.:Cll'lC dl'i,'~ fcdmn!ngh...... in('l\"llilt'd... 
lltiliZllliflll spl'C'l'Ids IllBh h"llt·[)' ('flsl~ Ilt."ITlU.\ hu.~I.C", V'IIUT1lt' tlrlll'.'il(lr·C'tISf lilill·". il"'-r....I~inl! thl' 

tulU! n l'll ifl\I:.4l1Wnl 'rlle 1L:~llllmn... hL.!.lhallkcl Ul'llm(llr~ ,'1111 nUll t' 'llIHJ..I~ n!'L'Ulll) Ihe IlllIh{;( 
'-ll-Jfrllnt cnl':t .. fllt)\C'1 hie tlri~'u \-'ehid('r~ 

Usc of Central PJ'lrkUl)! Fucllitil:S ... f<locls that r1\lU;~ lL~l' III Lcnlrnl p,lfkJlll! d("jtltl~ m,\Y hi' ..hlr til m-'Uhl Ul·~tClldcn\-'\.· rtn pul11h. dli'n.ral~.... 

• 
illf-r.c"t'rt.lt:..lure rm n\'"... ~ll\c1I'Hl':"":-~ "'hl-:;:c{Juld hr Il,.rtll"u!:1rly1lllf: In "ll~wht!ru 11.11l~ 1':l1i1(>"~ H,;wrh.'d 

,w"low. In Cf"1l1trn:<rt. the ~lla:~'~fllllt'll'lnrml\l1t111' Rrid'r'ltllhl~d l'h'clrll tlrl\"C' l'i'~rn.~ ..r \T·hlc!l·.c ill 

lhl! CllflJ:IIllV'r l1l:1rk("1 m:..~ 1l'f}lIin"':t i'llh-ll(mt!:tlln\\-f1nH'ltl in Iluhljl"I~I\-llrt'tn rhilrtlnl! lnh.tl3lrllc, 
®.... 

tUft', Illgl)rdle.'tco(whl.."ht'rtlw: lIlfr'I..-trul'1Ul'1'l l" III J!.hl,)' utll i:u:<l o. unt. 
A.,.c; polic.J'lUokcT!" ;tnd IIldllJ:lry p<.i.flicip::.nls r.""l'hlcr ri')"US illl whidll at'~llu:tic-., ptJrfurmwnl"'C. :met /'try)", lllfJ,,1 

npllnn:i' for ~'(!o(f;'rnlJllg lhe- u{:\"(',lopmofll 3nd dC'plll)" 111:,=1 (ll~r:atllr.;; flll;US hl!8vily 011 u.~ hl~~yt:h' 1'~UIlIJllliu, 

ment of l..rridooCnahlcd vehiclk;s, it "'in h~ imporl1tnt tu tnr" i>t {'In ac.qlll~hij)1l Th .... III";Qr uJ-..ern1ing lind mninlllni'lnct.' Importance ofMaintcnan('f!' and S\.'r"'icc COSls 
t::d. 0 hroad market WhHt· hilrh h'wll Hf ndoplirm hmunq oost.<: ufPllHV~ :lncl LV,'!: shouhI Iln,vi'lu ch:OdrV(tlue to l1P(>t Th ... 1ll(llniL)l.IIH"C and :"lJrvi('I' co:,t.. r"n ('{'rll\\l1l cl<!.tltit' dril"': vehidc:-.. U1!\)' 1,(" Jilr "1\\"ttI' (l"~T l]lt' 
re~Dlllll·uscrw'l;<("IIJI~rvcllid~ii' the key t{1 lI\il3wn.¢\ltlv (tWllGnl, pClrti{"ul:wl)' ill hi~heJ Imle..~e npplk;lliolls ~HI'II lifl' (Jf' tho l,'l'hk]o tllnn thl1l:.olSl:-o ,l!!o"!o:ul..lalL'd ~rll111nlCl"nttl c(~mhus-ti',n l:tI)tlIW vl'hld<,,~ 1)lll llJ Ilw 
hllpNWVin~ .\nlt'dwn en<>TKY eecllrily. c.ommcl'"dw and CII~(" \,blfC uprrnol M=-l.l;! lo.m tiL. I)Jr-sd lhlt"lu,.;h IMllI_IN i1\lplir.:ity n( Jhclrd~i~,. Y.\"~ iU l: (l}Cp-etted to h:l\'lJ tht.1 h_!\\~ist l(HJlinu Inl1ll1tC/I;11l( II Utili "un'it i: 
f.;liw.{llInll"llt tlf'l:t \>"hl<.:l~o( ~'lrn hall' d'I\'P I".ul\' \'tllume J!hl ~il.il~ uxlund1:'d OWltl?r..lllp P(!rlOO8. Ji'-tbt-·.n~i¢ll t,ost~()r;;lII~(Ikdl1cdrin h:chmllouY. thtllu:jl 1'IfE\~.!< lind 1m\·~ will (.1:'11 nlT€'l' "~..Jy'IIII!."'. POIIllc.. llIl]\ 

nlll1l"'Up in htltlCI"j J110nUfilctuIJllgilnd \'£~hieh: Ct)lllpnlltlll \'Chide ~mpoJlcllt,.,;JutilmlOvalive "'lI~lnll."'!; l11odl'lh. U1 JII'I'l i4111JIlt,;lIjfm~ th;l! t'l1.M.'r.1ll' .... ,·hid....-" lor 11\Ilj!cr I'CUM~ oj lnnt. ur mll, hi121t /HJIt ,Ie' nUl):'-.·, 

'''"I'Ply ,h;l1nj,. Thl~(: ,~cf)lt.:. "m'c.:ls (Uultllll1illlilldvht:OL:ht SrCfMlll tied I~vnt.'rs mtW 1>1' nutF\.: 1'ff\.JU'n'f1lI1 nddre:- dl.:...ln,·.,In'o'I' \vhllib rn..\ n,,'Jlr~!-Clil ,t ~uh~lllnlr;Jll.u'il IlfT"I't. 
Ilw hl'll<tdlJr (:llnsunWT ll1'IT~~1 Ihrnugh rt::dllcfld c.-,ili!l, tlH.t illtTIb1.fUC'lllrt!' dll1lh'll~ 1h£11 111:1..1\'1 indw.1Ty oh;;'f'r'o'f'l

For a IIUlllher ofm ..son.... grid -~'ll tlhlctl '-ell idefi: !ihOlllrl ·1$''1.11llt; wll! r~M::'" ..l~t;n:lrs In ~'lll1wnll'l~ ~4fr flar... lint 
he;)n HUrm;livt: npt1tm ror IIDI:!.t OWncr~ in lh" wI")' nfQr rentrnJly p,n!:. sln~l(j~polnt nl.':·li1l1nlifm lIud Inc nhilily Itl LO\l;'l'r Electricity n.ah'1ii 

term, Firs! tbtl' d~:;iun~nuk\ng I'Tm:C"s"'l Jor purch:l.iinj chnryo m\dJi[1lv whii.-Ics )X'I' dllll'C(:-TW1U pm\'W1; Qalnnmle. TIIL~ I"!t'dri.dlyrntes )1,110 bytlJt1llll{1rl'if11 anti intlllJ1riul t.:llnsl)mo~-lhl'"l"!'flml'l>.llikd>·ll1 m,.k.' IJ:'1 

,I ~hjdt: is~lt.:nlfiwntlvJilJ~T{ll1l fliT mflst-Q.."I ~Wl\ratl'lN 'Ir.tCII~. J,"II'"Ilet-U t!mllt;lW hJ&1,ly prcWllahlt: I'Jlll5"~. t Ill" m'l~d of 11('~1 \'t·hltJe~ nutl t."lltr~111!,.hlf'hn!-N:'eoHt'JI :'i1~1Uli,~mll~' liL~~ lh.m IJIO~U politi hy 1),,,,II1"I1U,,1 
than it is {fir l}'picnl WIl1liUmcrli. Wllik llln.sUllll'r,~ nn~1I r<,rllublic\'\-hulc lh;l'ltlI~Oppnrtullities('I}LII(1 heminim:d, ltJl'\SUml.:P· 1hl; rlidt·H.-1 Ill. r nllh.' IfrWt11ltll,~wll' IIflh", l..l·YU'''tullllJl 'IKlllnodllrl'r\~1I111.'ins.;1.11I~ 

hi e.lectric dnn: V'Chjdl.l:~ hnm nthl't lcd,n"ht'!lt:". find ~lmnwrtHlI ;"lllt1 tndll:Hrinl rate lll1Y(l~ ;JT. 

hknlv 10 Ill!n()(,l~VtJn tllUllllh:lil In'lcl,l.:'on,,1J1lJCrS dm"'IOIO'l\lJr1l-l.hJ:-... 
Total Co~t of Ownership Appro<Il:'h to ACiluisitloll
 

\VhCl-n .1..;11"-<'11 f1t'~J m;lIHt.£er~ rank ttll"t cnst uf ,"('hld(' IJwni!,s.hill';h tlt(lillnil r,.1~nific:ml f;lctnr
 

tllh:inc :H,'fllli<;itlf\1\ rt~if,ftlIIS, ('OI1<;'"l1('~. (Ill tllt oilier lll.llld. IlI:W purchuJC fnr n \,;JI'Wly 0
 

@) 

AJter-native Busin(Lli:S ModC'l.!'!
 
Tt:;t3(l1l~. including ;:u~sthl?tk~ :Il'ld ~ty)c, In flddiljCin III CU!'1 1f t!1C'C1rk drive ttchn(lln.gi€'~ c;tn I'IE'
 I;lt:cl manlJ~C~ !lIIIV 1~IIl'nl (\tllll .,1lxnlOlllw IjlL.~in( ,:,..: ,nlltJel... IItHl ~'ltl h~'h~ rOt Ihl~lt\.' 1ulupli'll\ llf 
pnwt..n tn rcChICL' u.hd Yl:.hit:ll' OWllPT.:;hip ms1l'" whHt' :lh.O :'illn\\ In~ \'cllide dri\'f"fS tn 5lll:CC'!l'': I'kdrh.;IIHn: h:dlnoluC) Fmm ,I IltlillH.""~Ptr.;I"'t.lh-f".tj'fnnH·rl1\II"II,"ifl~Ullf'nllut\f: in Ihe llnitf';t 
'tilly 11.:,·Hffil,llj;;h Ill~~Jt' p[lI1I;1I)' uhj{;dl\'t>_ fln'l Jnatlll~i n: 111;1'r'll~ willillr, III adllJll t::.I~\11 iL.: 1If1\t:' ~I"h:o;: :Hiht"I'\' 10 rlirTcmnl nnnl1!' lhilll lilt! r",,*",i:"T \'\~hi,:I(! Ul'lrlrrWl_ .'1l1llh.r: fl~k.; ;\u:uc.I.llf\tl wllh 
\"t'hide.!l SlHII1t:lr lh;\n Lypical Cf"1Il"lImcr.~ • b'tll..:"" rc~ltlU'lls milY he- J,lrltff'1l1 Fha..:t.. Ill"}" ;Il~o hor....... ;lI:lt'~"l III t111rl1:1dt'l'~I'lllr'\l~lIlv lHlllitli"cd 

driw,f$. Fur l\Xl'l.mllJe, rcn'oJ ['(H oon1jlu1lit':s 0,Il1h.l1nrxct EVl< IlIwlt1\1 m·km, 1l~1mnl!cr ,-'--'I{mliuh· with 
111(' lITiviOJ!thill-ar(f'thIICS n::1Illin.'t1111 makQE\' :1(1IIp'-um .-1 Mll't."C::-

Routc l)redicbhility
 

The most ,·o:lt-iu1e.l1sjvr wnll)CiOp nt in curnllll-ccncratil'n I. IcC:tMC t1rl\'"> \r('hi.::il'-" j, tllP halk1')'.
 

A<f1Jllling a b.,ller),' Mst of $600 pcr kWh finduslfy~'Wide201u ;J'l'cra(e'). b.tltcr)' packs fot light
 COl"porate StUi'tDinability Initiatives
 
d:1~lyult'tlrkd.ri\1tJ nhidl.!5Ii ':flll r:Hl,C'e from $I,~uu tll nc;,rly$2fl.uUQ dtpt.l\dint!:fm drl"clrnin oon~
 

.)
 
In :1I.hJilllm lu t11l1l:\.llnl,mi~· :ltllll'ltl'r:llhJl'1l1ll)tl\.lnl~I':"'''I.I!nf'ds .JJH111~l:t I'Jl\,r.llm'S.lUlnllh:n·1.l1
 

H~II1.jI"UJ1l, TI1 h!5tVV tnll.k :tPllll~tilJn.., purl,) H\' ~·lnUlIl:..~ nln u~.. t as !nuc.h :I~ <'1/'i,nOll. ,rOVJi.'\'tJl,
 1111t1 []il\~mUI~:l\t e-nhTI)fl<:i'3 mil,,.\' I IlHsldt I ('It,\ lrlcdrin' \\.'hil 11-:; In lIU;l.YJllI....:"t llr(IItp(lttlle~ll~hliu

In 1,1":e.ol wlu-:n- Ih...t' plw:k::. h:I\\' hi~hl:t (l1't'Lh.-llilhll' ruuh:~ \\'1111 littll' \':lrlal\lJI~ fWIH d"V tl, Ila), . .,hllil,:,'ilII11J111\·j , 'fill! l'ct.luc.:cdl'mh~lvn:"j'tCk't.:ll1L 'lrh'l:;' l'hidu lna\lhulp ('I 'llipm1tt;S ml.'d Ci1rhull 
hntlerk"!l c:rm he. ri!!hl-$I'lt.."lilo llllnimi1" \':t\('t-.!" Ci,pilClly. n·ducin~ lidded lll)rrnn~ Im-cslll1('l\t in lll,ti~,ul.lOIJ ~1'111~" illHJ ,I lllllnlJeT nf rorI1Ur.IL.l' ,\ltd itmUl11mcn~ t'nhlT\lrh:£'~ h"vr: :11~1) 'l1'l1llllillt'U In 

UIlIH:\,rlt"d t:1ll.'1"I!'y .;)lr-,ra~~, \.i::m~ I~'~;:: Iwtn1lt.'uOl hkdrll.' dri,(' Vcl;l("]I'~ ttm fildlil,-,h" pruJJn'.~,~ tn..,,:;tn] tlw.r,t:: l.l.nt1l~ 

nllllUIIHrr, 
~ ronl_",",,,,,, 



\s;.fl.ItI.... ' Jnl'.\11l4ftIJUln I \1'f,\.',',\.I11.. 

Total CosL of Ownership Approach to Acquisition 

Cnmp;'Irvd hl typlt::J1 cUl1!lllm{'r~ In Ihl! r"il,.scn~M \.'rhitll: fuel n;ulwmy fiT rod c:n:!It. m th1'lr :,t"'t:lll1d priority, 11nd 

m;lrkf'l, fleel.llIIL'r~tlll·:' llllly Itt! ltlhr~ I.i~el)' t', lake .. l!Jlal nthl:l' ilrcrnlill~C[l"I.! a:s tlu'lir third pdority.ll 

L"'(U.t nr ownonhlp lTCo) vi,~"" when (;v,llltnling v;;Irious 

'\'(1hi(:!I: fechnul,..ci('s. If l'k...tTic drivo tt:l;hnnlil,~hIS mr-cl Und.r~t.ndlnQ TCO 
tllu mL.1i"Jon IIt:;t;tI~ nr;, ~V~I\ 110;1 :lml (;il]l roll,.bl)' (kill A vghicle'E lotQI cost lJ1 owne~hip rcpJ'('KlIU the !'Ul1l of 

omlr:J.tt\i.'l ~nlrn on inw~tT11cnt C\llnl);u'f'd 103n inturnl'll thl:! cnpll.tll nnil OperilllJlJt r-nsl:$ ;,~~D(it'lted \\11h 1'M'ner

('1 tmbullt"lJJn ~nglne. v~hkli~. 111't"t OIK'l1lllll~ With ;In l'y' .lll mip.ln ollwr \\~ITds. Teo {'\,Jllilht tllt~ lu)ly.bllnlrnco cnst 

lhll bCltlilJn h1le ~huuJ" he: wlilill¢ lu in\'c.s:t in l:"lliLlt:.JIl:Y (l( purcluL"iUJ~. f~ruc.lill~. illld Tn~,inrnlninJt n \"o'~hiC'lc l)\'l'.r 

COTIlj,.:aT31i;,,'r.:.ly. indhidlla.l p;\f"Cll~cr vehic.le (;llnSllm· th~ lln1iNl ownership (Klriod_ FOr ~Hsn1inu- and dh:l';l'I-l· 

('f~ Illa)' C\,;JllIllti.'r n \"('I'lidl..lIJllr~h'H'(l h:'t~t:r1l1l1 milch h'~s (IIt\\"('n:d \Y'hiclL"1i, 'reo C:~Hllp(111(01lt.J \\'(Iuld illdudl: llil 

l:mgih)e\'ch,idc rh;u·l.IcloriJ'i~,lududing p-e.nOll,lIIMll', pur<.h..Jlft=: prit'"e,. !.he l:l'l't tlf fuel. rti\.ltUIC lIl:lilltcmJllCt. 

.tJeifhl'1ft=:$, Jm] lK!rftlrmnllP'! (I,:;)ture.... thnl lhe)' rarely CI);;t< «(',iI Chf)n~i, Un' rtlt.al ion'>. clr) :\nd imy 1l1'lrr' lIi~· 

fllily utili.-",t, :'\leh iL 4--whc'I'LunVl+ IlIfit;.tt1t n'pai!' l't'J.<;l,;: (tn~1J\. rt"I,I:I ..I'nlllnt I-h..) illt,lIlTI'11C 

\iJ111:H ;1!'kt-tI, f1~clt {IWIlt<r" nnk hlt;11 w~1 uf \'I,hklc b~ lh~I.\\i1t.:r· 

u\\'m~r'''hjp d~ thr- I1In~l :!Jhtnilicill1l rnclor dri\"ll1~ "ll"fIUI 'frlr IIlcclric.-dTiw' t(:chnglo~k:o. the. TeO ~·t'Jl,,~tinn i~ 

~iIJIJM ,1t'CI:tilll1;-. 111 UlIt' rt:o~nt ~UI"V6Y fir Iled ,iWTlc.rs :-Ul:!hlly molT' dxp;ltt~i\"t _A L:'PIc:tl f.V (l\l,ol1Hwl"lllld incur 

.H.(q."S '11 u 11.1 Ilk fkl I ~l.gnll'llls. G.a l' .. ru;nl 11f r.:~ft0ndl'nl!' :1fI initinl c~rpH(t1 oLlllar, pIli::' (i1t.>~llIClt)· ('1')111', 1111\intC'· 

indic:ill<:d lhul toS.l (If o\{lw.hhip ""f('S5 the ~(tl'\'icc lifC' (If l1rUlca c·(I~L<:;. ;)nd tllu t'{~~l or jllln-.lml'i'jng (tl;~TlUIl~ infTil· 

t.1)1' vrllidc lS the normnl \\"lIoy th~t th('ycomparo vchiclr~ ~tnl(:lure. f~\~ OWllf'P~ might Job'l nxpN.:t In ilH:ur w"LJ 

with tt\"'!}(:ct to coM WJ]('11 lHl"lkinfl PUt'('hll!"hl~ 1;11' J"'tl5- :l·~SlJ(-J;ltPd\l,·ith lhp fTh.[JekhollC I.hilt Ih~lwiJl JlIJln1l.{te tIlt:. 

ill.l1.kcisiuns.. .111!it 16 rw.rc-fln! ofrespondCO-ll1S' indkMed lJllcrfllC';.'l btlW~~1l \'l:'ltidlJ"~'; lind utilitie}:. Th(:-; 01$1 {nuld 

Ilml lilt:'" bol!fic pllrch'i"51" price:! ""'a5 Ih~ mnin (oclnr. I
' be incnrporatcd into (htl l>Fit:1:. of electricity or it cllltld 

Within totQI lUS!.. lhl!" SUI"\'Cly (t.lund that Relit upl~MlllJr:; ,l\lpe:tlr o.S 3 Uie-r rturt'JrJ.((::c~s to n c!lflrlOllg network. 

1';H;~; .leqlli...H1nll cn~1 il.... lhdl fir .... l pnority nl(l~L nrh:n, l\milodi1innul r;Jelor~ imt1act Ihc.TCO ,,(huth Ir;uJi· 

til'l\ul S<ll'fl)im.' \'ehidc!' ~nd dcd-nc--drln; ,·t~hid('"-,,: 

.. 11 

'"lIlr to 
lIIustr'ltive Total Cost of Ownership: Traditional Ownership 

lol~1 eolt 

D
 

R('sidual Vlll~e nnd TCO 

j\hllY O,.,'nt't~ do iJ,ll fl1;linl idn rb.~l~~silJn n(.1 n:hit"lc fOT 

its,,:I,1 irt:: Ulii·rllllir.... l'llany tilllf!.:'.:ln nwn~r 'xills,-d. Lo i'DII 

or l1.1di:!.1n :1 \'I'hklo wi'll hllf(lm it r"..t.hC'!' i1s rUllupcrn' 
fioll:)! l.lpnrity. Tl1() re4lidLJCJl villltc M;l vchide Ulll hiV.:~ \l. 

!'i.:mlil:.OIl1l JIHlmf;l 011 lhe 101;1\ ,(I.~l (II qWI1("r..~hljl- 'flld:lY_ 

ltHI ulWr.l c;ar markt!t for Intern;l) cllmbll::tinll fln.hIjIUO 

\'i'Ncl~$ i.I;" l!lHh:flnc;11 ,toll mn1 un: Cun:-llmC{S ",·tlll eas

ilyobll1in l1w hluehflnkwIUi'ttl;, vohie1e. whkhcol~ ""er:c 

;I~ il minimum b~1~l'lint. 'i'lli' contlilltm ut the vehicle and 

thedcnUilld ill II I!h'C'11 IU(llict, fnrc-etL;l11l ft:~llu~~ (h(ll",u

llO\"'~1 lwu!inJ! c:'I),'l;iIV, cm,hmcy,lh:,.) un rnl~ (lr Irnn I 

Ih~ rc.."iicluft.t \':Dlu.!: limn ICE vl'hiclt,. 

ih~ picture for tlcctnc drh"f' 1t:{'luIPlngtt"il i"" ..-fUllc

whillttiffl'lTnl. In l"lr1kIlIAr, It\\' nc;illua' .. alp[' nrPII.J:.Vs 
OInt! BV:C' III: rltl\l(ll'tl hy lin:, hu:k n( rertul1lly rt...~rdlll~ h;,f

l,-.ry l'KIrfprnulIlce uRn lilrltf'-f'nrnli1t 1iIIIlUlll-tf'll bjllL.-r, 

it':" ilXCt.lc(1 their 1l5ltrulncl"llo in l'l\llnmnlhtlt ilpl)lic:'ltinni 

Cli\-ert lnu t'\1fff'nl "f1~t,;; fur hl,th EV nml J'IiRV h;ltll'JWI'. 

tho nh~(Juce of ,Ill il!'IOUll1ed I"'Mjdllill villuc \';'iU subshm

li;]lly, dl"CJe;l~e the c\."1Jl1llmk prnj)llltHifJll 0\ Ihe ~hicJI! 

Crnwfi!I'>;"ly,lhe !)(,:-,slbjjity of II ml'(iI}lnghtl valuC':iisi1!n('d 

Itt ~ UH'd larne-fnrml1t ZIUIOltlolh'f: b:lllcry ('fluid iharpl~ 

im::·renF.-Cll:S tCllnumkoflrxUvllnt!.-;s 

Ownf'ts.bill Structure and TCO
 

J\!l('Cl"tlld ""finhl., rllrtDr lhnt lmpa4"tlE t"!ul ('Il'tf {,ll "WIWf'


,.11111 I.. tlu!" 111;llllUlr ill whith .1 "dl'll"!p' i.... filmilll'lt 111 tilt


o;:imph.1 5\ (s;tSf_ ;'1 vt'hidr' c('luhJ b.. ,"'did fill' itl hs llllliftt)'
 

up:1nrnl with (:o~sh. In lhis iU:,I:\Il('t: tht.: wilkie would
 

It"....~ 1Iu ollllllLitltlJlt l.il<;l.;-. tl'll1ll·1t III cnl'i1~11 flll:lllLiJl\; 11\'t.,T 

it:; lifetime..\tprc ('l;1m01nnl;.·, ...chirlc~ 111:1.'" I'll 11lIITh;u;l.tl 

thnlll.lth ~r'lml:;c.ntllhlnnti,~n fir .. (lown p.I.)"Tl1trH nnd n}Ollll: 

'-Ir.::l vnhlclro rnay he Ical'c(~ oJtlO I't'lluirifJA llplTont cu)Jill.ll 

Ench (If Ihc~c t)wllorEhrp O1ot1cl~ pn'_"E'nt llle- tlllttOl11e!" 

'nth :1 tliHurt'nl '1;i1luu IlfOPP:'1hol'l. ~.::\~h ownuship 01 ,~ 

hl~h t.IU\nIIMYlll~J11 iJud .. lIlall \('illlnmi11l1~/!Ih(' rll1rll1tlll~ 

l-v;o;lS- incurn:u HVt"t tho 01\'Il<"'il111' (l("riOll. V(';hidlllf'.J.~ilJl:" 

111iuhnj%eli the "muullt ofl!l)fJTInl cnpit::tlllS5ucintrd ,,1'-h 
..~hlclo O\vncrshlv. III (!Xc hJII~r .lhe ubtouU'rl.n!1 CI:S 1(lll,l~' 

tiJlnl1~' lh,ID:..l.... UI t/\pofmnnIWj'I':R'utenL:;: '-h:lt i.ll'Iutt"'n 

d"'Pu.:cial iUI1 Cllst rl)r Ihe Cil)lltrll (';-dut! l.lj Ihe b:lllcry. 

Th"ro ;m~ twu l;l,lJ1lnWfl I'Ilinn\.!'t1mcnlll (n, \'-C"hil:J~ 

HWllfJrf,hill in tltl:!tll. Tlw fir:!'ll~ dirtn l"t1lllltiil1!lur Im.ll

fllllunfl.l lI't'1H:r:i.hlll. In Ihls ~il~. ,; !!h"l~1J nn:"lld:r.;llilln 

1111\' ('hjtlf~" Ul11nrct,~'i\:. !'L:n,'ltl'. '1111.1 lUlllnllllln ll~ !ltd 

... chicl~ Q1l it:J m·m. Thl~ b fh(l' mQr-L C"l"ITllnltln form of 

ikd wlndl' nwne-~hll', A~ 111'/;'''''''111")" ;tOllt kO pu«:l'IIL nl 

lIH~ (;1Ir- :11141 d;l~;'; l·r.lnl\.·k.~ III Ill;lt'''~ (Ir 1;' (Ir ItllJr" \l,('r" 

('OJllp,lIJy/jnEutuhonnllyowned i1\ lhl' Ul'l1l1::'d ~1:l1t':~, 

Th~ "l{lft cnl]lI11ll)1 nllf'mflli,·\) lo olllriJUl1 Ilwilcrship i!l 

~')lnf'f(Jl III I,(vthida.rlc,'flCi'Ii!.N (tf Jilllil~ryZfl](l,lll'lWt'd, 

mall!!\' :tIIIlCrl."f'IlIl.llf lh~c.:"lr:o; \Inti LllL'S 1-5Irltt'k... lllll~b 

uf Hi or mnrc. \\'Ilre IHI.<t-d nr m,1I1a!'1-t'(l hy (l Ihird p;'lrlyl 

The III bl~I'~l f1r'd 1cs..... I1·~ r'lUtw~t'.1 flti.l'Iy 3 rnllli(lil Ulf" 

'mulJ uch IIll.L" ftl:l't.-: ill :Wlllj.l+ 

".. 

flh_tll 

Illustr~tive Tot'll Cost of Ownership: Closed-end Le~se 

'11)1..(....11 1<1,1 tol 



Roule Predictabilily 

TI\l' liltllllm~l!ln halll nj\~ th:lt will pOWtl th~ nr"l g. n· 

~rtll"H1 (If F.Vt- lJlld PIiEVs It' CIlIN tho llHlrkolplOltC 

may bt: 11'l'tlr-dnd fllr Ihl netds llf tn1icn' ~oIl5'lIn· 

ria in till' p)s!lt'n~n 'mukd Fnr L'x.llnpll:. lin cll'rlm. 

'"ehldl' \\llh u ch:.ute drlllctiu, ,",nlol;v 11( 100 11l1lcl'l f..H 

l'Xl.'Cl'dl' lh~ l:\\lml~l' ll(\ily milt" Ir'.\·lll'd 01 ll\(h\'id\htl 

l':"_ llrjl"l'l" ill Im\ n·~ltln AI ~(. (l ",th·•. -I\"l'fDItL' (.1.111) 
rlri .... illC 1I1~H1l\( II i. hl1!hcU fllr I1lnll drj\lll" hut ctilJ 

Imv t'nouj:!h 10, umlt'll,lhly Ullf'r.ll~ In i'hrlTgt··,l"llleltllit, 
I11mlc"r 11'1IJ:V··IO;HIII ,;itllplrdHln~~ .1t htllnll ;lllli.,:hl t 

Of f"f"1m~{'. ftufh :l;trtll.ljclO do \lot ;,rtl11111t flll'lnulllpll' 

dtlvnl" In n hnuJlf'hf'lld 0p4"rlHlllJ! a n'hlrl~ puc h dR)'. hUI 

('\"t'n Ulcn. awral!l' ,l;lily milt'a~C' IlIr"I" bit \\('111)('111\," 
JOn U1i1~,"" 

Fi~urC" IF prc.;.. nlf' tlJi' :Wf'mSl)1 d"il" mil... dri\'clI 

f)t'r \'i'hidll in hllu'i,:hold~ ralll!illt! rwlO thll::>l hllllw~ 

thtlluwn:l .sllu.l.lc v\.·llJclc up 10 lhost" tlmt I1Wl\ ~ilt, EVl'll 

;)CClilitltinp! rnr mlJlliplo dri\'tJf!O. Ihe \',Isl nlAlont~· ut 

,'rhich'l' II\lVl'l k.:ot Ih~n :lCI llIilt!~ 1J\'r «tn' fin U\tlrl1l:l' 

i\ml" l,lh\lllf~tl:Umlnl.I\,ttdlv:I\HlhllkJ,\'';J'lld l'II"'\'!ot 

wHl pwvhll< ,nllJ'lIllh'r:l\ ,,'hh (h~rJ.!t d,pldinv dril,''': 
rnll~j. 'hul I,~",'nlililly .'ilurl Ilt 4{l mil~ {lhlluch till 

l..nIH: In;(I I)C lIi'lJllh"h;1l 'I,w.. r (1c'JJcmdlll~ nil lilt rout, 

IraYI1kd flllt! ~mhient lir It.' 111 pc rAI ur.::). ,\llowlOC for IhC' 

fuet thlll nllllClr"lniliC'~ to chnqw th ......· vehiLh,·, m:I)'IJl' 

rI 

Dally Miles Traveled for Each Vehicle In aHousehold 

-. 

;\""lIll~lIh: III puhlu: tlli' dt'~rf'l,l uf o\'er-spt!\;lfh;nlioll 1.~ 

e\'(lll ~tarknr mut(' Ih;1I\'JO !"Ncenl oi illdi\lldll~l1lrlJlS 

tlfl·lu! ,hull:m milt:s." 

I'arl lJf Ih{ r.1ttCllmk fnr llxl r" l).Ilt(>J'}' c:a)lUl il~, ic: 
til .... l UIIIHlIllCI). will bt unClHn(orhlble wilh Iho Iimit«i 

-.:1", tn('Jriw r;,ns:.", orVlll::VII til'll EVi C1lmp.ln-d IUlhtlir 
Ill'tn1h..lllll-lln,1 \t.hh,;h,l", A, '11"'~lllt lh ..,v ma~r h,.,.t111t,,'lll 

PUtCIUlt(" PI IF.V, Gild EY"i in lhf' "hoot'lIt(! Ltf all ..blllUlallll 

llf ,'x, ",~ rnn~I!-"u·('allL"tl ,"Ulile ;Inxi,!\' MUlh rnur,· 

11lI11i~rl~lllllj: thl~ {,ltllhul iWPl'"l.!!'.<ihfll>nl:I,t;t).; "I~",!ll"aflf 

\·J;I'I;III~C~. unci th\4.1 indindlHlI dtl"c~ lIlII,) nfl~n dlt'uc", 

1(1 tr:n'j)1 t'bl.lnt.:ll!~ in cn,:.J,:lo nrttia t:hl1n:.t" deJ1ltlintrnn~ 

e"l(tlll'lr 1'1-1 bV nr E"_ In t ~"l-'nu' IWt.IW'" EYIi ;'I1l111'11E\, 
are l!(I'iny dC1\igllcc.l In pruVldl.' (Cif rOIl'iUIlIC'fl', Innl:l.:/l:t 

cXPCcll'il tnl»'. ('wn ifHIf)«(' Inps rnrdy IW("Ur. \fl1llnllldy. 

lhie if t'lr~rlyn('n't;,~,,ry; Uln<ll\IJ\1'r~d(llIfl( IlUrchilllt' Yl'11I~..

c1t.:,·I".ICtI f)tl 'tl\'CI.ll~C' lleedt 
Iltl"'''''''·"r.lhc need \0 nwni:z:C' h;aH('riN ror lh,' cr'n~ 

~Ilmt'r lIllJrkt,t i~ H bl\' drlY'C'1 IIf ,""'hILle w;;-I At Iud.,,',. 

illllu~ll'" a\l:I--;I(t pricl'~. u 2·' kjJ"'\llU htlUI (k\\'h' h,lt· 

"'rv I'ru\'idlllQ UK) mil~" III ran~t.· cUlIl.,) add ;l.~ mm.-II J..' 

$.14,"00 Iii ttw wl.l tlr:1 ''''hick (ur the' klltt"fy alll1H'-:~ ~ 

Ilt"luonl .: I 1111 tolal u'ltlcle l'nJl 1O f$f.,· f'igurp lG) Thi!l, 

11r-.:Jnlltlll will rmure th,' I ("l"Innmi,- ;lllr;u-:lin.:n~~ 011111' 

fm'rt "1'Il('nlltllll of EV:- llnct PII r.vJl rllt mafl\' n,"j'umtr;~ 

"\t'u IhouS-1l the Opf'I-nllllh;,ndfncll'n'iI"lir:tljgv m:lVhf 

I.: II 

Batterv Cost as a% of Vehicle Price 

UlvnU11 1[411 _Wi< Ill.H 

H\' ..... 1:(. 

rH[l A\/io 

('I .\Jlo 

f'Nt" (!JII+S 

[V aa,,4-i 

II\m lllll\hf IIvrr th\' lif~ lJt I h~ whlr1t". Ihtl uprrtllu l'upi

1111 \I'~l~, -,~1 .... I,lll.l1 \-\ltll (lHI.~,) ,- h;lH"'ril'j..Itt..~"1 111111l1y 

flmhlhitlw~ III 11K' ..hwnCl' Ilf ~H\'l"TlIll1l'ut Mlhqlllr.... wUh 
1I:\)'li"rl~ rwrlndf- 'hnt l--.J1l ("X"("('I d III ~'l'Dn 'nlj~ IlytHlln!t; 

1lI11lri I,e P:lrtlclilariv prllhll'll\_IIIC In 111'.1\'11 I' ;'1pplit.t

I lllll( Iltnl ,\ ltuld rC4ulr(': 1r111~('r h;~llt ril'~ (or j\Ir'c1rk til" (' 

l('chlllllll.1,., 

hHf\nln~1. II, liI~ l1uy h;tV~ Ihr:.lhIHlv,,, rij:hl·;;'J'1' 

h"thmc:, (or • ~lI\'ell lI1ic~IU". Ihtfl."h)' rtdlJrlll~ uptrf'lIf 

\'f,hldt rn.'lUo, Thi~ :lhl1ity ~I"H\J< 'rum Ihf' r;)(', Ihill 1111:' 

Itlccllcl.lll1lil\' 01 nlulN' IrAvl'!n' b\' 1I1.!t:1 \~hiclt~ Ijllll,il

li.. ul .rh' hi~h 111.111111.' illl.lulI'hin ,md WIU'llI (crtJllll l.0l11

1':InII.$ 'me! ''It\,,,ml1l''lIllltllllll1j,,UC: JIlIII'l'lie'JII(lflF ..lIdl 

,I- ;'\/1 \lI'll:l" 11rntiuLl ddlH'rv Ih'l t wlill :,1 lim\\: (,U.'Ilt1ml'1 

h,I"'l' Imll"idll.11 v('hiLlI' Ir.wrl II.llltrl1.1 t:llil Ill! hinhl~ 

r"1l11l1t7'~ll Fllf r:ounplL ., h.ken Jrll\'tI'\' t rllrk dn\'('r 

rniJ11t1 h_I\I':' "ltCulh·,I.,.,' rlf II'UhI'ClI~tjlmt'l"!" 1hf' Tlfllll.'~ 

'r;l\'('lod Ill'\: '\011 klll"l":11111 .uh"IIlC'f'l .. nd I"C."C1II' brh d>tr 

TI.tn,~ilII1ll1 ~(hfl(lilltll!it~ Irr 1I11t11h.., r;KlIIllrle 11r tlt-rl~ 

wlIh hl~lIly n,\Jlllli4C"llIrnvcolIIO\Uf'rHi, Ju nllu:r r11'lllw:l

IlunlO 'l1lt.1I i\~ ~I IlJllHT".JlL'j'il j!,I" ",I tldi\,('ry 111'1...1 IIll' 
mill .... mny I1flllxl prr(C'clly prellie-tohlf', 1m! 1m llldl\'-lflull! 

1I1h'I'1 li'l;IY h.m,'. n h~mdr\ll ..1 Il\q,~l\ com:isl't'1l1 ddhTril.~~ 

fI.,WllIlH Ili.tl ulOu: hll(hhll'~':' 11Ir' lX.1ll1lll••, Illu.- ".. illl

IhJiU'11l11 leu prellilllw!e ,"111'~ \\.·Ithin o.n I·"I-.hli.d,,'d 

f '\'in' .,.O'IlIlIY ThiJ hld'1 ill'Crt'(' IJr ctdl", mil!-·':t~t Vn'
111l-h,lllh, .. illflUld ,,1'Q ("'lllrihlltf' III h,Hl1'ry ,n~ht~h;i1U1 

nll;lIU~(, tlw fin~ ~elhrlllllil ,'I IJtlthlln'llln hat

h'rlt~ will tOI'r, !'('111 1\u.:h ti Ihr;.:c lWTlltlll IIf m ..'f1IlI 
vohl( It CII:H, :Iiil~tlificlllt :>,IVln);~ IIllhi" ;lre:,1 (;1"1111<1 hlJ\T 

(I nW:lllinf((ul illljlJlcl un \'ohld(\ !'("lIlwmin, ;"In" pM:t'ihl\" 

1111 II("u puu'hn'=t' t!f't:l.. jull!'li )'Ilr \·x.lInpllJ, u)llhniliWf: 

till" h,mtry III II d,l""'~~ t11Id: l-:V 10 I)ro\liot' iW lIulu 01 

(11111;,(11 InMt:,ld IIr IOU mHt,. 'If relUlJ' v.'lJIJIJ rt:lhl{" 11lt.11 

ullrrulIl \'chidl' ('uYU hy ))1.0111\1 :!l) ~'rtl~nl Till. kilnf 

n( t plimiz,i1ioll ml!!hl nol hl' ,ttt.'lcU"e In, IIEtnmrrK 

'AntlllOf' ~1",ClII0ll l'IIlJlr"af mllU COli 

III Iht' !WTjnlllll'lll'I' pl1;.~,'n'l.lr \'l!Im:l, "ll1h l.: whit \\;11 

1,",.:'0''' wilnl I,) I.e "Il'l'and jj,l' Illl'~tt (lllht~1111\ 111) 

lr!I'I'.llIlI (ur Ou'l.; \'.'llb hl~1I rrnllt:' I'rL'tJic.:lrJhilll:'J, {Jpll· 

mlJ81hm r"11ffhol'llt· lUI l'I'PllrlUI1It, III s-ll"<ttnnilldh' 

rl.·dUtl-lll'lnlllll.n~I"t dlUI fmlll ..\\· hll,jllll·-ll'~'..ntll11il" 

'O( t1'ld~ell.lblt'd VI'llidl'

i.lnu Imlhlrc:lnl qll"J<liun n!~,lrdmt h"tll'rv n'~II::I"';In' If. lhe ,lc,''Ct, III which h~H,-'rv mllllllh, lltll ,., l..ln t. 
nUII,1r III 11(\'i~nInV IUl1l'ri ;I. nl.<lllllllhll JUI' \'11111111": 

mih'J;(f' nm\l.I·~ In 'fll f II numbflr l1rh,lt1"I")'1 )~;\Il'l T1'IHIrl 
Ih:lt lid!'> "'11111111 (tnnhlllv I" leI.'!"\.'!) "ilrilll,hltlln\".1111. 

OllC~ batter) ('ell", ~~ mallur....·tur"d alill in~I.illetl IlIlu 

1ll.,Juh unlti, l'ilLkll IIr \'Mrin" ,~I~:!o rAil I~' rlllH·nthkll 
nr Cllllt~', 1.1If.,t.r pltll h,,~t.: orden: \\l,Iulllllkt·I\' llhl~l'lt\l 

I"OHlI1ml(':- nr ri~tll'lj1,inl1 bolttCr"tl:_i IHcJfC ."'llIfidlitlr, fill 

h'lt1t"fy m:tkrr· 
llllilUtllcly, P"I!l' I'tl'lllullhlHl)' Illll~ 114 :llU'!Il~ d\l 

j'\Htrt: 1mll"II~'" ~ h.tr..IIt'l"Iult '" \hlll \1#111,1 rill Iltl.lI.' 

lI\tt;)l;t r~f ~1rtll·t Uill1h d ~fhlLlo III ilrt"t 'Willi, dlulI!' 11\ 

IIllditlllll hi n-tlucinJ,;. ItJlIl'l,nt l,;u,l:-, hh:h it'lL!, ul fUI1If, 

j'llltlIL'U,bilily \,,'u1l1,1 n't!lIl'I' ,It-('t tllll,.Jr'lhlr,,: (kl~lqult'n'-I' 

nil 1'11hlk th... ruin~ infrn,t;IfIlrlun.' bv ,tllu\\ In~ ~rul

l'l1Juh-.l \'dlld,'s lnll(! IHolt.hrt! ,,-ilh IIH' ht'lm\illn. thai 

art mort (,lIl1t1Ut.h·c III tlll'IT use Whrr~.'J< II (()n~Ul1lor 

l1li~1 n\ern!!" :.«J nlUu; lhh·o.;n JlU dl\Y. \,ITllmn' (rl1m 

IfJlo( .\~I.lt~ I.(lliid 1l1U:"'lllh: :U:.Jllh\llllllll\1 ~IIIIlIII 111 

puhht l'h.lf'f;llH~ illrr ~rl1(·ltIrt', t':\U'l:I' f.ln~t· 1I1l'ltldy. ur 

n·l~;l1e ',trlr J:V~ .,\nll l'lU;;-\'::: II' 1O(,L'llllllnn'~IIWf' ~1,IIU· 

,\~ at (tlll\Un'll'I'. '1'( IIUt! ftlllllllWlllh llu 1I1I1i:.ltllln r.lll' 

nfthe:Ol'I':V~nndlJflbV'I: ma)' hI: Itm,lInd " ..yh:h I IWI'II,IIo; 

IlHI\,lhrTl,rnff' hl1lllllij, 

In ((llltr',I-C:1. .. 111'1'1 Illh'r.nhlr "'llh 1 hl~1t til \.It (' III 

rlwl~ 11rnJid jbllll~ t'nn "Illrll"l)" IIEV- 1lI11'IIlII'no!." hi!:l:h 

IltUirMlon njlphti\l tllla wilh Ininirnnl ri!llk Til "II' I'>:l~nr 

IhH "'lIMIl" I hltl".!IIU: IS n,."!llin'd ;.1011. ll''''I' .. IIIWllt l.o&nl'"' 

hi~hl\' turJ:\'trl/ ,md r"nhctl 

I 



--

ioU... I Ul¥N;t,v .. !,.'IU.' 

Higll Vellicle Utilization Rates 

.\ \.l."!hld~·", uttIi,.:i.IiOll ~tl: is r!i£l:llti311y lhf' number or 
mik1i Lnw('lctl fl''\:lr:,. Sfin>.n pC'riltd f'[ lim... Iho~h IhHIt' 

:l~ irnj)(lrbrnll!X(r,:!l'lilill:<. fur (·,"ainj,lc. utililY antltele

t'om iel"Vtfto vchicle'5 m::\)" nan thl.l "ottine :111t1 eon.ilUlH: 

fUd in ofIItit If' J,W'lffllrn\ cntaillClludlltuy rUnc.t1I'IR'. Th~~r' 

fi.fIlt!iull£ mft~ In_\ell such \'T-hlde.~ .. Ir",,~ 1ilnrlhl.lll~S" (IIr 

hl.l1.rtfiL-lllill!\ ~Ull.lhllllH"'I:C1 ,.. lniil!h,rOnl;;HlI !ll.~l.utlof 

\'~hirll" utiH;.!'.lti(ln i'l;\nnll;!l m1}f<,!I tr:wd"d. 
II} ~'l!r=tl i,.'011ll"lwua.:1! anti cOll".r:fu'l (le. t \.~hidf3 b ul! 

!lJh~\'('h'l!hrr.i.lllllt.l1I\,I!~... tr.-~kdllpnt;'l;;!9L'Ilp:rwllitJe"m 

tho t"nJ}Sllmtr nUiriie:1 H\X'lCI1tl)·Jt'IiI:ma1 f.~1~' ,lilla "lU+~I..': 

thaI hu.~chtJ.kt \l-hit..k,.lrm"lbctwten 7:~ul1.111.111~.S()OJ'n.ik.'"5 

pe:q1S.tT.II~JI,~(If11h~3geonh(:1,"l'hlu""lJ,cnur:h':\.lS.~ 

In f"lmfrll5l. Itlr n'l\!n,e :HlllUid mik..: lrn\'ltkJ lnt 

$I1Hll!u'ly..,..m~:d velllc1e<o III ~, n'rponllc rlcel APflhCilltnl1 

:',ru t)'11iealh mUl'h hlS':tJe:r. f):I{'f1 tnk\'lll .-rum tI ::~U08 HIO"'CY 

~fhusint~~ Ileet HJ)(r;\tu~ ~11~CSI~~ 111:1.1 .IV'('l'JI~~ nnmldl 
miles I r.n'(;Jed l~~,n nll1)..'C tu; hlth IU 28.020 mllr..s tnr {·cr· 

tIlin lit::ht-tnu:k na)lJlit:ttlurlA.'" The :lYI~.J:Jtc \,\( •.1;' t.lurcr to 

23.itofl Inll~~ (i'Or l)~t'Ilj:!\:r I-mil, 

ULthnnlcly, bU''''~''l;Ir. leig,1t utllil':"lwn r~lC1 Pf~cut 

~Ith (}l~itlO.rtW1h~at\dc::h:llle.n~~~ rnr l·h·ClriCtlrf~ tt"C"-h. 

0l,11'~" Hl,;h UUli2i:tthlll I'rH\tidf"~ ll\l' IlW-t !It.,'. I ml't:ric' 

I" 

verage Annual Miles of Trd~el 

for Household Vehicles by Age 

WIlCLflJlf 1~~U1L olin rRIY[l(D " ...) 

It.ISttu.pIYUf ~Sll' 

~ 'tt.li IV· 

?,'t'.."" II 

nUll 

~y"U 

5Y~m "'OCI 
.Yun n.JOO 
1 YUrt Ilote 

S'r't.o1f$ t~~ 

'YHrJ tiiMI 

!O "Utl.~ Q&Hr 

IlYU"" ., AI HMrMtlGld Vrtltlu lO.lOO 

-~. 

• 
rf)rKCtJlcmlll',~the Cll'tCIClll.."Y l~yb3(,-k on 011 clcclm:dtlVC 

vchfr!I'\tl'jlll:) hilth Illlfmnt u"l,liu'II pn.'lllium ;(IH' 111\\· nJJ~"'" 

alln.a:('1r!h-<:omp,~red tl' :HiICE •...·jlldu.A1lJm ~JUe tim 

'\-ehi('l~s with ~'dr('m\Jly hitth utrJ,utlno rilti,:.;; mJl)" nQ\.'!)ll 

nbk tn rul rorthcfC\'enl hout. ntccJt't1 tudUlrt!ctlC}Jletetl 

hnttCl'M(l'(. I'urhrllu' ul' P-I...Mu'" hn\>Urto\ncu. hottt'l-y 1:11:.1

"Ie "...'hlclt'.~ \W;Ul 1·'\tt.re.lll~I), hil:fh uHUVltinll n~tE'~ t..Wlrl 

rr'qlljn,,~ Illul!iVkupporlll\1itil.::' ln dl11f~" thrinu;holJlllW 

dOl}', ;\IlJ.l thcTC(I'fn;:\l.~ til flUlltiplc. .:.hIU~l' l)lJln!..i.II~ lll~ 

Ul.>..\.'llf;~ h"'''JlIl5.~rh:c1tJt1hllll., with J.P.J.O(llllnt'"~M;Hlnll~tl 

t.tl\\'\'J. (I.~ily ll.1il.c.i> If:l\'l:I~1 wult.l ""ul.l: t:);~t tOft If 
\VdllttmIIMl\","l b(ullyarludrd 'nliwt"(luIJ Iw~~I'.jl~lln 

Illh.:Tni.lti\.'C ,1l~~rWn& 1i.."Chm·,]njtY. f:·uch .. ~ h.ltLe-ry Ij'!;'mprllnc 

ur (a,~r tll.lfgJUlj..lIl ItC;t,111lllllll'llt:~thl·.~l'r n....,p- mt/H' likciylu 

uffupl,m JJ~I ~'Jlt:V .."tl'Sw;;m ~\~ 

1"tlXiJlare Jlt)O(l ~X;ln1JJIC',~ (II hi~h Iltllil":'lllOll f!~t'l,:. In 

~('rl~ill envirunmenit-pn.rlitulurlyd£lllk urb"n ftl"f":tll8nd 

d lie:lVt il h n11 i,dl ~xirL'1!UJ ratlvn ra.."-Ind 'vidl..l ht.)':jS;'IJ'CV!l 

thol'Oad hd"\ N1116!lnd 2-1 h'lUIT ~}llrd3Y,1Oo The typia'lJ tad 

inN'tn\'Y"J'kCityh'H!~l'I..;m,\{',nOlIIOOpoo mllf's prr\.~r 

A.. 0 fl;!Sull.lll:!i .. \\-lH1.ldbu l1Jll ikclyadlJpll!l ~Orl)W·C'bdlh.·ry 

el~Lnc w.hit'll"...i In \h~ ab.wne:-.: C1r .~ tijM"dDllzf'od c1U1rJl,:lng 

-"lJh.ltlnn. Hm·.h :.t~r;,q t--h..it~ll\,~nt b:"lti~J(W;ljlpiflg. !klkr 
.l-'lil({· I'll ('l\t!-lIH.:nf! VIIIVidl'!' III \'l'hidp, iJlfr~I"i:lnlt'tun~ 

JH"wurk "!!.1Llll(ll~bcurrf'nllypillllil\,l;.'hmllll"I,-{~Iljf laJt:f 

us.ing 5WlIPIlltblc l'gltc.nt:" in Tl:I~n • .T;I~"ln Tl]h-o. J"r<1Tl. 

Ullf"II"~CfJtJ~ ~jldffi 1h~W,,}('ct IIJ~~" 1·'r'.ncic;c"I,CA. 

... 
tl'ltll 

Average Annual Miles of Travel 
for Business Fleet Vehicles 

ns.U1 nil:! vtftlUIS 
- '''UAL MillS 1U1tU!> QOOI1 

[tn)pnl (.r, 111' 

Intt"lludlJteClln /I. 

UqIll Toltb l!.C.'t 

WI.U~l.i 11 

.Hl\'; . '~'l
Fllll-5in\'am :5. 

D 

SQlUt-' fl'ntnl ;:l.lld ~If ,lliiP' cU11l)Qni~ ~ll~[l t',]r~.-t 

k-XLf('lliCly hlgtl IlLllin-IJOll ml., In Illl' C:Jsc u( ({II ,11:11'-' 

1Ilt'-lt if lypic.3l1y nplimlll til mini1l)itL'~ n~hirlt' ,i/l\\i'111illW 

IhrouJ:hOUl tiKI dos, whu.:h \\"(luld ullln\' un])' f('ll' n ~hl)r1 

("h.Qr~ )'M!.tiOO llwfn'ghl ~ytimo Ul ~lurlHg rmlOl!l

en I~' nl'\lmind it quick litOI' (It lho gaE S--l~lilln. hut lhty 

wm be u.J1\\'iltlml to ch~n:c ... vthtdt' fur lhe :>r'o''l:lnl hvur"' 

tc.quired b) I..e\.·ul II e.1C:C"ll'lc \"Chlcll." lupp1y C(lul,}lnCI,1 

fEV!;K) I ((,n"' aq..'\ln :-1('.L1·~!l1l'1 ra${ t:h~lr,~(It lIt"hlIU..n' A\.-UI' 

wfluId IIC Ii("l"dcti In {ldililillU. LiU fhliJl~ PJmp::'ll;'" 

fl':'p'.1,1 t.h;ll the,'I'\....,JlIld lll.-t-d t.hl' nhHity lo "-,ululch' 1110111

lor h~lItTV 4.t\\(l 411' rh;H~ ill Nd· r to ("C)Jl!:1d.c:r EY1: ~ifld 

l'nEVI'Ii,. "'lJuh11l~y nlll }TIITffil'!'ou..-d lJ\rn'l,ld,. flRMii 

Vlhlel. Rlpl.clment Cycle 
\'1 hldH ulilii'utlnn :lnd ('1heT fr,,'·t(lr~ ulllm.\trl) fl~rllulll 

lhr flI'l'I QlIt whll.:f1 rl lb~l'f n.l,bl_L:~ II~ .. ~h,LI{" .... hi ~11\?1l11" 

Ilccll thllt havr hl~" uhh:mllrm nlll:.,~ hmd to lHI''''1 hi~u:r 

'tllpJat"rlnr"ni cYt:J~. \hnUllh th('.... ::In' Il1lPm1tllH ~Xl:tl'

liol\' FVI eX~ll\ple-~f,1 cQJIlf!,mynr mSllnllloJII1Jfll tlwl\llL" 

r!t;Cl vl.-blclcs rntlYc:hOO-.-:-l.: loJiuhlnn lu llli':lll fot' thl\fhlilifl 

(If Ihll!' \."."iclL. In ~",.I(1i IlT mnl"'l!. Tf·l:!.o--an!lrss of uhll.r..lfinn. 

TW. 1I"1liid bc r::aM:lnlahNiII" 'f lhe '\1lhlrle i~ bi"bly ~ptJ

cirtllJ~ ar;(lllfllikflly\v t.(t 1""01InI.'.1\1 in Uw mlJlfi:dl't" 
t\'uHrth{'k~•. blgltlv IJUI17.N! \'rhidr1i (mel lu appmAdl 

(Ivl-i,;-t' lHiluu/Tlt!c IllUf\'Il.ll1h J:t>, ;llid 1\1INatl'lj-:t nft"ll Pll)

fl"r In ~i:11 th~'\.'~~hlrlt·"bf·filrl" ine-tln·ln~'h{>~c CMI'" 

)-'1~11 ~llf....t·y c1l"t.J "u~L)11'i thlll \1\"t'~i\ Ilulnlh ... ill 

~1\'J" fur li~ht-tlllt) ;-uhldl~ In ,1 utlTinr.I~.1· Jli-d nrrlJ
cnlion n.ru r,JT heJuw lhl) tll1m1i Il-U- oon'<;llmcr \'bhICl,'-;: 

IJ1L.... t .1" lilililntutil rJltn IIIJ1I liU' hlwlll'r) In :lntl\(. thl1 

fhed.iftn MHqjlllf!r \'ehldC\' lil"'»;1.)1 \V;L\i VA, }"r:.ltl tar ill\ 

Btlh\)1whih.. :tncl15 ~lIfi (ur., Ii<:.ht lJ"1I1.k.· in {"(IDlml.. 

to
 

tIIJI..ViI..\:LUlJifIt'
 

'l"'.~ lJ 

AvcrJQc Cycle. Fleet Cars and LiC]ht Trucks 

'!l1 

~"S!• 
u... 

:~U.L1"IC.CT1': 
I """"" tr' I 

I.IIn1flll(f G\Tl>m;I~T'fI[!t I:· Vll In: In ",::,r\'1r.l' In hU/;"fnl"" fh'd 

npp1Jc-nliQIIlIL whi.If. ill1t:JlJu..... illl.E;cnrlS;IF'nl);,·d ::.4 }·e;}r~.." 

L..Igt1.1InlC'k~n\'l'"rftil:ed ~Ii~lly hIGl\l'Tnt 't 2:\ ~'i":)fl~ 

COl1t1ition~ tn llw bf"ll~d~t I!;('H"QfiI~; l"n..}l hA~"I" ;\ 

ilfmftc:.iJ11 Im~'1C1 110 Ih.. Iy.. n.h~~ lljot,l Of tI'='ll ",·hlll..:,;,.. 

1)tlrint !hl!' 2(}Q7-7{101J rO[E$tlun. 11\1; .\'(·T~IU It.nrtlnl 
1I11mLhJi IRiC"n"1CCO01 tll!cl Yehicl\l~ 111 (Jpt'T" I i+ln 111C11·:a;.r11 

hy a~ lIl\lC!h ~I:>. 10 f\ercCJ~t III lcrt~ll1 ~,j(!>ot t1.C!Cd,· 

Opc",tnrs Ihftl UWl, ..,t thelir \~hldc~'~ r\ nlU'II~J)'II\'hidCtI 

l:~'1l]lfll l~x.pendltlJ.f\'I'l' Lh.'lt cptdd he IHI$ll'lIJII·,t llUQuJ,:h 
,lIlCl'cJU':rl rn:,jnhul;llll."«. ";ali "t:hidt': r PI'-:l!l! I. ;lhH'..!O;'i! Inw 

1t"\'f'l~.llIH~r~llilrr'ifllllTlltlu'rdrll '1'~I~i'IIt{rl~llWI11":"'Impl)' 

IwJ.lJ !llll'l \dHI·h.'~f{~r hm.:'l:r l~llut.h 

\)Jh rhtJ..nfi~d 1W"_rn;f\l ut I shun!:, n-rtliC-ill.L:J11 1')o,J 
U. lh.o :-.ll'Jla)' nf n lI~d rn:;ll.i1<t! I ttl Ini1lnhlin 'rt\.\ ·, \() up-

h ..d.lln Il:chnut!~. In lh~, l"'r'~I"I"'_'1..."f J1\aJkd 1 ",loUI111',,,, 

!1wt hald 0111'1 whi-ela IUT .n l1't"f'r.tClj fJf7 10 111 )'t'ltr'lo letlUld 

ilnt1 U1) Jri\'inj! ~\hirl~ 't.'I$flI.:1 (ttl ffh~(o1l! h:Jllc'Y Ir:dll\'l~1 

nJtl· nlh!~ "'xOCf~J'bale<J I,!-"the teltt!LJ, o[\'tJUc:k! Wi.1rranHI~~ 

which Rf(t c-UT1l•.nUy t::cJ1t~n:t1 0\1 Ii I', III yell~~ ~md IOU/){)(J 

nlix:.:: llr nlt)rt..:.- Sr\nla Ol-:M:I milv~hlifJ, hllJlneu tnni'.kJ~ 

11"'1 JlIIII\\ rlJr)I:ltll'lyul~111 ... II\1~T 11m.'. bnllhk i:; nhl )"" 

cs.IIJ,Ib.--br!1 j n 1]\1. fll"\:l Ut.lrlu.-'••tJllJ/liI.'f\11 IJJ c\\.:lin'~ Ilj",IU~I~ 

!.l'hlcl~- ~ry(n",r)'f'1If". wiTllikdy hrJ'''' !'1.'1lHIt;,lM"f"J:--IL' lho-

jlll..:S]ha1Ll'.-iu 

Ih:.II',ll WIIlj"l,/lUI',:, ~IJ\" "n cr,\I1I]}lttl'f, ntlH tl1llu~lrv 

~("GlJwI111ltr"f1 '()fHl~ 11'11\11"" hiAh lllIllll\'f'rrlll,t'.-I. 1l1al:lnw It 
n pMontl.ijll>· :lllmdiw ftllllllll rnr ocl..:.hlr'",jIITlfttIH' Ih'lI!JIY

TI1C111t rtf IJINlnC dn~""l1It..,<hlll)Ii)Q(::;,. Rc(,Jll ..P 1111J .fI'Ulll,C; 

n"nlul f1c~,t Hl:llllln:.t rH'", ,·,,·hlck" -.", oltt'n '-l" n\1ltv (I t.-I It! 

month\ .lul Ol)f'fJrllUl1tr m.~·I"xj!lt 10 c"tnbliJ:h n pil'clllll,' 

ofJ:requent ordrno InrrlttflnC dn\-~ "~llldl;<I 

, . 
t~ 1o'- .... '-'tII \'t-k.... 

II;~II II 

AVef"tiii! Ending Monlh.l in SeIVke, Il®r,ess Fleet Vehicle, 

I'l:HICIllYI'f. IvtlIGEM"m Ii 1Ul1l!1 

COIlJf.-.:ttan 

11)!tnM,t!bh Ull to 
UfllTou:b_10. !I 

SlJV: 

fu]l"'SilfYIllJ, ~I 



Use of Central Parking Facililie~ PI • 

!"IIIlU: nld~ mllY alsn "curia (rom lilt 1I11111ty III 1i)'I':I";;'; 

.J handful ('I( the more chQllt'n(ing is!!ul"t "urrnullllin~ 

illrrn!<lrlll.lllrt.~ fflf r.rid·~"..b'td ....~hldfll, rll EV~ .lnd E'o,; 
lhlUCI llidl h.llilorit ,otI,Vl:f1110l·dinfjlulhcll,,-lr)eltYl:dd 

Th" 'n~ tlf l.f-'llnt't'liull uud th ... l1Ifrn_"trlldurc rClllIillU 

III ,~uJ1JM)rL Il C'"ll/\ \',11')' "1\:ll1nt-ill1t1y, ,lIn:(tl\' lmll.lllin~ 

l hnrt,' tlln.,~ Ll'" ;mll C'.mFllllt'I1L", MIIII'IIW•••1 ~1~llill· 

LUIlI ~llI"l\lnt 11( U1h..l!II'linl\' ~11I1 4!Xi;,-h I e~.l\dill~~ \\'llllill 

koy hJillr:.;. llldudinp: the .llnOunt l'Inll 1)1)" "f (:hflrrotinlt 
1ll1I,u,lrUllurt' In 1"'<11..••:1: tho hu:-hlOf:ol n',Hh,1 tlHlt Wlllll\lfl· 

~)nrl the COll"trllclloll rtf d1811:lllA Inrmslllll'lllrt· nllJ thl' 

c(ll icnllUlKI,nnt IhM will nc~d 10 hI' f'mhrrldl'l1lll dlM~i' 

f!{Iinllll; in 111-.Il"f III lumnnniow II\(' tnll'rnl.:lion til' pI llJ.:·i II 

\eh,dc-<;;\\uh tile C-leclllC vower ':~('IOJ 

Prlval. Cnorqlnq Infrulruclur
 
1'1](1 ''1)1111 m:,jodtv ur E\' .Hld rl-no:v t'Oll~IIlI)(.'I" ill the
 

p...L,c("n.,'r tn"rk('l '.dB r.har~~ lhdr vi'hhlM .11 11 tlcJi~
 

L::llld rarkillC __r;\(1: u"'l'rnl~l. 111 "I'Iny l.t$l·... thi~ l\ill
 

Il("l'\lf ill:t pli\'~I" \MC1J1C" tlf I; Jllk'rt. l .. ""hilll 11\11Il: tll.lll
 

hl1lf .,f dl)'·tJwt·IIt'r:: 11\11 tWII-'hlrd~ t,II'lh~r tiS, (Irh'''r.;
 

h:)\',- IIL-CI-~j," SIIIl1L: ildc1ilionnl IH,rtlun til 11n .....1I4' lIm


~lll1lUn lll;)~ h~.,., ,lr((:~~ 111 (lHllllitted <o:lrcet 11,Irl.iln~ ill'
 

IH· iI 

Charging Infrastructure: Terms of Service 

<1111)(' (1IlU'T I1ctlJt:;;Hl'1llrK'.lliollllllll nlulllll' ll,l:,i~, thlluj!h 

ul1(cr1Qinlll»-l:'\l.~tIII tldsurl·..I 

Fur many driW'rf, Ih~ wurkpla('(" will .,h-n rellfle~l1t 

,HI flJllJortlmlly Itt 'llCf'..fS II 1.h·dk,lt~t1 ~_h"n.:l' ",HI!. In 
':IJlIlC l'O(I'S, Lha will ,,~, a l.(°\"l~lll chD~inlt ulllt Inltallcd 

ill a (j'rpornllJ II~fkJlH~ I. It.. An ;I)tilrnnli\'c ~L~I\l,riu ,autd 

1)(0 ;\ 'l'llh.d p;'lrkill~ "Plo1l in ;\ fJuhlic lo.:utdl\~ t;~mt.r

f.llllIH~\l t,t 111111'1: lITh'ill (1IIlIIllUll.'!"5, RI·C'l.'llt ,nlaly-jc lug· 

~t'\IS Ih,ll ,\.e I1wrh tt..c 90 PNf't.:1l1 u, 1'111"\1 .Ind F.Y drin'r 
ch,lrpinl! lh:i·tl!' l"fll\ bf' ml'l hy pnl\'ltllr1L~ II dC'<'lk.IINI 

chnr~jnf:. r,prrorlllll11Y .1t IWl1l1l! illld I h'" "m'rkpl,1Ct 

Fl')r homcti th,lI IDfk iI dl'dlc ;lholl pllr\i)n~ 5Il1l(',O,l1H' nVlr· 

kl·t ha., yt.tl tn clt-ll'nnim' hllw h{,~l ttl 1'lIfiUll~ 1Il:"l::(0~!= III 

rWI',-nIJlht EV!"E 

11ll1}ur1n.nt I hnU(,IH!"; will lle.'d I,· h,. iuMr"'~H'11 

twfflR' hum!' tollnl \',·urkl)lact· dl111·t,inJ! ~('1I11l1' 1'rt'\,.I)enl 

huwt"r.o Whilt:drl\erllC'ttuldIn th&!OI1'Oll\ 'oclla.r~(' lJlClir 

vchlllcl: ufinc tlw lohlllliurd N-..:MA-;'lI'I)rM~tll)O 'Iutlr.t~ 

jlluntl thruuJ!hHut till' llnhed l'tah..... mll"t E\' dri\.'l'hWiU 
'lpl fpr tht' colt\'f'lIifllC? or" Jol'n-Il1 c1mn't"r. whil.h l;all 

rf'(IlKt' Ih.. .:-h;lrlll>llmt' fur ,I (\llIyli"'plo,ll'd R\ h:tHl.l:/11 
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iiU' 
ItrtlOtw 

mlJCAlliltll 

•ftfl.!t 
OVllIT IIYU 

l~l 
~j~l 

lU o.u~~ 

~lm ..,um ,~~ !V'"'~!11'! PlUYClflm lI"r 

''''n.... o-ll 

l~.I'wo 

fI 
Tlrt""'lMw' 

~ 
it,,,or

.",,,n:,,.CI 

!l),;.crl; If.-Kl,l [',-)j, 

HIIt.,.-l 

~ 
l~IThrfl! 

t .1. 
,.,,,,LJ j ~~~:"I"'U1 

w 
t::.,.,~ 

U;, t':1-~~'
fr' 

tt~1."M,. ~r' 

c 

Ilf "I II 

xpected Payback P~rlod 011 Puhlic Level II Chill"Qes 

h .. 

l'H:twl.:un.~ untl 7 hOUt Ii. l"l)mrurN.l L.'! a.., Inlllt IH 18 h'-JIll S 

ilJr ti ~yC!11 d',lfl!C, 11' ,IOlliliOtl. tho '''Ill' ll( ChMl!illr ",III 

ht ('lll1..:lnllnld II,\" 1I11: ldl','l'll~ u( lIle IIl'lhudrd \'d1ld, 
chilflwr wlm.h l~ a:l ~\\O fttl nllJ.;llIj,l..!tt-dut)' fil:\~)1 ttlda)'. 

,\ Lc-\~III rbaf~flr:lt l!i,\ Wllllli11".d\.ln~¥' 01 rull}-drrll"ll.'fJ 

~:\ nlllh'ml! n :C~ ~W I h:ll"'':~l ,n flll'l' hl)lIr~ 

IInm(' lnaldllalillu ul u",l'l II d'!ln::ill.+ "'ill I'In:·.. • 

"'nt drl\"fl~ willi _II lillililic'ilni n''ll Ih.il 'o""ill ntcnd 

th", pnvt.-C't pcnll<! fur EVs. 'Inti rllE\"-: f'lIITt'lll 

CU!ll LJClimAl'!C lor 1'<'1\1'1 11 i.'hAr':ln~ \ll1it~ r:tnl:l' 

£r(llll ~'U l(l $~.OOl) Ii,r lilt hiiro"'1l;t't' :1lone 

The 1I11lt~ ullrl'lul~ IllMhfr fill " 50 !It'li cnl ItiX 

L"tLdil 11,,\1 I~ .chf!duli...d III It~rirc I,t 'ht' "Ilt] (I' 2010 

(,I~ nf plltllicll\(ln. Ihe (Tc,lit lIol_ ),r1 tn he c'\:lcntlc:dl, 

In,aI1H'1\i4Jlt l'll'l:li\ nln fuhl :>"\'Lnll LhnUlOollHl thdltm. 

tu Ih.' r..O.'it 01 i1 l.tw:lll v.¥$l!, I:Inr.l Cl)Jl bl. r~rlh;1I1111 h' 
"llll·U,Ivr. if rHt1C'1 UPlh-;Jt!tot Ilf utht'1' LIl!1Irlt"1I1 rt'I,I.'U'· 

mj,l a. rNlllir('cl III ,,,ul'pnrf llt~, 2.:.!ll~' 1I11tIWdll,n . 

Th!'~l. wrr co~b th.111 must ltt1I'f1rnc hy th," rnnlillll1l:r, tllld 
Ih(yran dt'rn'ol"p lht' Vfllu(' Ilrnrn"llion 01 rHltthn~lnrlln 

I~V ur PIlEV ill I·,.rtnin t ;1;;1'0 

Public Ch.rQlnQ 
rllr !nlltl p,tFSCn~Lt lllo,tkel U)Jl<unu:r5. III Ci°<;15 til HI11W 

.llltOUIlI llfpubllc chDl)tln~ inf...5tTuclun: will be needed 

il1lhc cilrly st::htt$IJr pllH!·hlll'lll'clrir tlriH, \..chi~le tH.lo,)· 

li 111 :-:11I.tIIhlltllt unCl:rl:_lnl\ (').'~b Illl:.,l1din~ L1u'IIUI11l· 

Ill' 11l1l t}1lt" IIfcl1IHUt'r-; III l :Ird, hl)'l"Y\:r ~UIIU' t!h..dric 

,'('hlcll. ,l1JVhC Illf',) hl'l\'(" .1r~~m'C.I (IH' JtpIO~'lIllnl "r;l Jcn-L' 

nrl\\lIlrk ,,, !,r-\ l II dl'lrl(l'l~ Ibl'lnl~hl1111 1lI'1',1I1 .tft·,1 

in Ilrdu II' .1Iltt ·iillr 1-""-':1' liUl-xlrl)' l'OiI"IIl.:lllul) fur ~:\ 

tld"'IJI,~ C1\ Ilrr~ hn\'r' "'UL:L:t""~1l'l! IhilI IlL'· (U'~t 1'( cICI)llt)·ln 

,I v'ilt~ lH~lw(llk Itr l.AlycllI cilllBlluC' wtlllitl ht· Junhlhl· 

th'l',lln(' t1litl IIH' Til l'll rllr l)ubii' rh"rJ",ln~ InfnJP;lnU,.luTf 

i!; Inllllll1111 <t~.tllHUlt.! t111\'Ll:' !l.Jn' .lI.:Cl'.. " to h.,mtl,ilul't1t 

wl,rkpL'C'l tilltl-Jlml::t.- \\l'll f16 LlllltlCcJ l1NlllJ Iu.nlllt"~ til 

" .. t· rlol~t dl"rplllllt·lhl\U!t.p,y 

l'IIIL.-11I h\hrhl .. ll"C:hle \',·hlllr,: nr ,·It:It'I'IIh'tt-r.llH:t 

~1C<:ln( Whldt:.:I ;1Cld .m ,ultlllJUlI'll 100ler .,r llllllllh'xH~ 

t.. Ihr mfr., .. 1nil lurt' M1n1"1l'111 In l11n1"'0 ~lIdl YrhU h'.:o 
w,1l mluin' lilt' .lhJllluh' mininHltll ..mOllll! f11 ,hurdu. 

inJnulruC'tur('-:, hull'll' fir wnrkJ1hcc ('hIl1t:f'r ""l"C.lllFl· 

('\'C'll In lhi· t'\'CIH IlInl 01\' h"llrry rl'.Jrt'll'~ :t Z(:rt, 1tlltl' U 

l h"r)!\'.lhc' ~.lI,t,hlll'·III,~\.r('(II'I1~jnl' 1110\ illt·~ 11ll' dUh:l 

wllh pmtllc.llly ulIlimittd l'':U\lH''. 

NllI1l'lhdl ", rw.uh- I'll ttri\1'r~ III phll.-in r1rltrh 
'Vl'Jtld,O\ tnllh rv~ Illlll t'lIHV",-wllll~tldll rntlt1 fll,L~' 

~jl llu.blle l'llllrpIlllC, Pur Jrl\"r~ IIr ",ll·t."lt'dll\.' ' ....hltles 
Jlublh Ihnr~"H': WIll rCI,n''''''ll t 11 plll'l"lh.nl IP I(,~~ll~' hlr 

hllh lli,lll':>;.tCllit tK.o"'"ul th,' r."I~lllt 1111' IMI 11' I)'. \~hlt II 
cflllh.l inl'/\ltlfl "'l1n,,<''''( l'rmnch ~I"'M tl1ltnlUI ,..~. 'd ~l h\lt.~ 

~hlTfl;\y For JlHH\' tIm, f.:- ttll'rl b 1i1it'1)' tIl h, :l :::11 J'I1~ 

dUlllll' to m.Jxlrnbl'lhl.· lllJlnhrr I" dcc Ili\ null Ir.I\l'!l'd 

romp Ife,,1 p~I,llJlI'IT\lI('_oc II for lin oth£lr r('.)'C'"II, Ihllo Will 

11(" 11{C'1l1l.\1 rh'clIlC.lt;o.)l(l\l.Cn II Inlh:'i "ill h; ,.. iWlh('omU\' 

Il'~!'ll°:'l'l'l!ci"" Ih.m )!~wlinl.... rurh ,I mill,,, 

Busln... Mod.IS .nd Syst.m-wld. Cosl. 
rcrll,ll'~ lilt.: lllll'll ,cl'o!.l1ilh, 1111 t:.h,.lhllp c fIt-Ill'; Ilh~tl"llluv 

ll\rul n( I)uhlk l'll:U~lIl~ lI1(r,IQrullUrtl ~ ,II ~ bU~lHt'J 

"Hlil'i I ,1114' L\l~l ~PL dlh...,H) It Itlullh,hh 1I\I.~HlI"" 11\",11'1 

fill JI\lI.lI~ 1.1I:Ulo;lll1: ll\rr,'~II'11ttUlt' hI''' I\IIt 1>\'l"11 tl'li_thl~ 

th'I1II'lwl r.llt-LI• .1l\t Iitle .thilil~' FtIL h;lr"l'r ('\"III'1'~ Itl fl' ."lUp 

\m-ls-lm<:111 I'"ll~lf ",Ill dl'lN.I1FI Ullll111 tllll)'lllih~l,jtr ql.1Ht t 

'll"h",'IIWI" Ih,',· Mit .,hlll It. ~t1I1,'(.t II f\i"mlllm Illf dhlldl1L: 



., 
Primary Fueling Option bV Fleet Size 

J nt.hIJl" ilh IhlJ,;, thl l:1111:Hl1ll~r mu~t n'l'll\l r I Ill' en.1 flf 

""., 1'1lJ011"'~\ (' h~t1tn)l hy,ldr<lyinll it O\('r lime ~·lth CeJlll' 

liilnI1hi~l) ,"~uJ"l (')€'clrkily. "fhi:, Ufcnliall)' plll(tli .111 

tlppcr limlll," w~1 clInSllffil!r.wlll Dr willing to II!'}' (ur 

pllbli(':('h~111I11'1: 

.\ Itmr,h' EVSE ch:uwoltol ;·t3 kW,wr hnur l:nulll in 
lhcol")' l'fQvldll! J)(·tlrb~ l:)() kWh of cll'\:11icitY (>tl IlftY (Ill' 

29.200 kWh per )"eJI) tu It plultm rle('lnc vehlcl•• Gln"" 
11mt "1MI dh.l!'1f...... ",ill 11111 ht' us:~ ,unlinulluiOl)'. I\lm'.. 

~f. th~ 1.1111' 01ll1l'lllll j", likt'1~ tu 1'14.' llll,(itlllrMbl~' hJ\wr. 

Rc-wil dectdt r)n('r~ in 1-111,' Unitetl Stal(l' Yin)' cuh:tlCtll

11;lU)'h,r 1~~IIIl1. hut 'hI,) nl~liCln:tJ i'llVi!..I'jlQr i~illll'rl,lxhnrl'tlly 

IOu'uL; l'l'l"kWh (:1<,1 If(.hl1\l' ~Olfl), Ihll hl.eI,IIIIl'\\f'I\l tIl 

c.h:rrJ:,l :1 I'T('l1liu 11 I or 2U TK'rc.'f'lll.ltHl)' woultll'cctliv" I'C"'\..... 

L"mW- lIt'.$..! nn'rlh';'IlJ) 11' j\1~1 S,289 pt.!-r )e.-If· li't)r n....·rnc, 

h\Silolkri ~t'''l.J rd s~rw(\ the rjQ~ ...ck l\crlf,d \\\11lIrllJl1 'b. 
an.-bllllhi5iU1umcl conlulUOU!' Hllld ullTtlllullr) II 

U(Uh" r)\:1f.R:t'llo\nt With urUiIJlllon ~ti'l 'u" A~'l'~t'ro\lJ l'O 
petfl,,:nl, pili-OW adtUtioll of (1)-.eralinc COSt1. the pnvtlxk 

penod ror Illlblic J...t'Vf'llJ chtirJ;CJ'1i e..'C'ttHllb \"eJl I'w!YDlld 

thl' ~xpUt.tcd lu·n:;1Tllfu ~ifthc chnnu'r. 

Fleet C~.rQII\Q lleh••lor 
'rhl' 1!'~uCl 'Ilh'rllnu t\cpl\lvmenl "I' priv,lh .lInl jlllhtl~ 

ch;lrsting il1fr'lstnu.:U1rl~ in thl' l:Om:uml" Ill:Hk(lt IWlY bet 
nrsft:.llilh:I.nUy 1i'~:'il'I'I",Jrn I.u·:. I1lJlnl~·rufllt .. 1;'1'11111 ,,. 

!It'n~ .!llll\.... in;.:. lIwlll III fliiltl~ conlldl"llllv IIlm,' 1"111"\1;,1111 

InuLillrUn~~ithJlmhlt'dwldrll~t,\.~hn(Jlo~. JI1I'"rl.lhb 

I!' h, I 1I1"li!;;' bul1~hlntltil j')Hrlulll Ilf flt'd \llhlLh ... tn LI 11

"Ally piJrkc..'ti,I'''fllroUy I (lru(,lcd, (II' hllth Tlw I)h~lil)' ttl 

tctCO<lS U(;"lItl1lll hull cmdtl aJluw IOf li~ll'-lHllnt 1II~.lhll~ 

iii 10 Of Il,uJtiplr rlIOfR(l poinD IOrvlllg multlplt' \'flllClel, 

J)ro\'lllj"~ C"-:.tl· l'ITIC'irl1cirs In vlrt:trttal NlulpnWIl' 

1I1}~I"'\f\l-t In mnjunttlnn with jJfl.:dkllhlllJ rrJlllinj.:. hr 

11rcdiclahle tJnily mill.':s II',]y~lhJ. Cl ntrl'lhud lurkln 
,"null I dlnw I'HI~V:- and I·S.~ 1_'lWfI.lln~ In f1cl'l$li) m.'I'Oi· 

lnl.ff' (ll~c.:htc ,mit.!; lJ'Uwll'.L1 wHholll thu n\'cd I..., dllJ'Mfhd 

1J11 puhllC'c.h"rgLUgmfnJ'ITut"l\ll"t~" 

..,\\'(:ordm. to dill" Iw,-llnlllJcltnl hy 11.S.,h. 
J'~pllrll11cnt uf Coh\merlC, 43-.9 l)etOOllt of Inll·k." 

in nfl'l.." u£ six IIr iliOn: rdud ~t IIhlir ,JV<n IHollh. 

.n." pmclk() of (·lInlml r.,ruali,.. hmd~ 1"1 he rnNI ciI"m

m'lll iI' 1;lrgM nOl"tlC. \I."llll nl';trly;,1) IIl'ft.Cnll,ftt."tllil "11PII 

Il10 ~o rdtltllinJi,;t1lhuh (1\\ II rncililj'.-

Prcdidlhlc rClllllU~-brJ.lltJllt a alll~llll~'nl ~cn."ic:(' 

krrlfllry-'"Ullitl ;d~" l,IJY .\11 Il'Ilpnrtrtnl p¥ In mini· 
Illll1114 l'nfrw.,l,lnh tun n:/J1IIhI11tllllil fur f1ca:l... In 1It't.:1 

"llj.lirntlnnJi. whitt.' lhily lllllt!to: lr<;i\'(l!l!.d ;'Il"C N'tn .. iiOh:l111~ 

ll'-\\'. flU1~n$jnxillly~ll h\l ~n i!i..(Ouu fir minl,lfrmpnrlft.m:c 

lind tIle need flJf puhlicthll'llt:rl win l'H1 mlni.nol tt' 11011· 

erlitelli. tn .JlpliC4I~t)n~wheN III iie.. t rtu;eh.td "rtf high",r 
hut r/"lHti".: i, I'lredic't'ilhl... Qlll1C I'uhlk L'hDf~i!ri" ~hll\lld 

l)(' slr,,'~htfor\\Md" 

Re.rudiIJI! hehD\'iur i~ likdy La be. one or Ih", l1l{\fe 

lml"lcl.tllt H»CroUt,".. l c:hhr.ctt!rldi~ fur dclClrminlnl! 

Ib-= \,j.lnilitv lIt Ilhn.'·in dU.Jllt d."j"l· .. ,~hit I~JIj in flr.:t 

Ul'l,lk:!1 jill'" The .~.lUO iJ !e.il.llftln Upl'f:ll iun;lloonstnUl\l 

r'll" PJIEV•• thllll~'h 1111 uct:l.:c~ihll ill(cO\.-lnn:lufl' c.."uld 

..u,thll' I' hl~hec fr"c:llfJIl prth;.'"l(·-llcplelin~ 1.1;1~\l'r:"u!' 

1.'11 11'Jl: ...··~\t;o.ll4ln'f\~ l1lilfo-i. Pill· F.V~. r-d.Ut·1inf! lk"h~, ..·j'lrwill 
l'Klnfcriti('al impnrtanC'J:. \\'hilt) it mallcr.'i 11'1I!<t (or Jf}.,\"~ 

~ 

.c '",.r I 

Imporlance of Maintenance and Service Costs 

Mtunh:Ilnn('t) itn~l foervtcl:. (."Oct'\Rllt'('"' III :IJ'iJ,tI\II)OInll"Cu

Hul, l.( Ihe Illh:",'tll1J( htld~..t of In.lSIl\.. ~l m.t.ll:u:.c.TS 10l'~ 

1CEwluf'll:s refJui,.. AnUlllbut.f r~lIltlrlY.khrdllled':cr· 
vlcr-:o. rU. W,·JlUj m;lIntclldrtt:.'1:'Mnd n-pIQtt"mt:nt C(1~Lsul klJV 

lIlill'lllll' mllesIOllt""'. RCi"lll.lrI)" .~LlllxJlllrtl ~IH'\it(' o\I.Jltl. 

(OuJu 111(lurh: nill:1l:Jnl;l·~lInlll'lhcr Huht :o-t'niu 'Illh u... 
tr.Lf1~ml"""ln" Illtl bmlr' fhull Ait u·hn:lr "til,: if!cn.DM'~ In 

II'III~ ,'(milt')/" rt'fJ:lll K11.d rtploitLlu~ula; .. l1. r1Jc.'far HnlH 

:-U' h lI'4 lnn'1l1i·",lnn,' hr.lkt" "."110;, "Ih.:;in" ('·IIllI'Wln",nt .. , 

UJHI ultl,nl1tt!y Ilwl'nellle 111-t'll 
WII.1I(" i'lU I'lfthiJ ii 110 d~lUh\\rut (/"II' vC'/lIele.s.oWltNI 

hylYP/Col.l Cf'ln~uttllr:- Ih,'I,.'1. u'tt"nlI nr.> .lh' likrl.... 1u 11.\ nllm 

M'l,jh1b n",·,.n' orthll "".t, lrft'r Iln1l" .-\"-~ irllrTnll1 cnmhu,.:

lion t""yllll' \'t.'hidt".J l'CIitrll (.~rti1lll mll<!:ll;.e hpllllIg' I\oill~. 

Inil in11lntmcoJtlrvieron rl4r In It' m~ldl a.~ 10 \n30perc»:ni 

(>\ ilnnml opctrallnlltn.,f,l' ~II ccrtnln Yt..hicl~ltl)phall(ln 

r·.)r n~d m,lnlll4tr&. Ult' t~ • .:<i~lIitkml f i'<1'1'n\<. I" 11'1.:1 

nett OjlC:hth1f1ll whd VI "".11 \\!hlclc." In ..dvnltC"f ur c,'rtalll 
mJlea,t:!c milCltllOr:f j'\r II' :UI\"iltHl. "rWitrfunt)' "l"pinalilJH 
III unltlt lDtlhlld iucun 1m: Ihe .'lJ.IintUItQlu·(j tvtl.-lh<.luCh 

thfl \"1I1j1 m;t)~ultllll.ftt('h·l)(1l..,lil in n''(\lll't'rlII' .. idll"lvllJUt 

TI...· rmdl1h"'l'&lJlU·I'I.... I'l11..IrCNl~ l,fd,.Llricdrm. \\:111

Ui..,; ~rt.: Ill.dy "I I.. ~nlf\1 lIlth' ~'i iJL\J1 Ih ..•· W ,u,II··1! 
Y<11h li-lJllti'1I1,.11 ii'll! f1l.llt','mhu(tl'llll , n\"ln'1 W}lI, I.... 11" 

b ,I rl·.lIIl'lltf UIt· (.."t 11M' rll'lhil th'\~ It)''hlll!' l~lId 1/1 Ii i\\: 
k:wl;rnV(\illllJ"'lrtll~lIlfl\\'riI1Him, II"ltl intn"I+llcPLHhIJIoII'Ill 

It~llL' Th.• IMinh n.llIl"'l' 1'-.-1\111.c,a. <In.' 1l1lt,-t r-h;llihr:.Jt1t hi 
~",·ii"whllhln\'Il.~ro.\ fin IIUl.~lm'JJ\--A. r1t'Ji,ttn" 1'1 n;V'l 111111 Ii ItJ 

'(I ('''-1111.(1 ill ~h~I"C'-...dt·l\)rllllJmlldc l'UlIl'lhuah:lfl'ly fl'<lun 

nt "nlll1:11"''l't''O'.~~ Ihe 1....'Df'1i1 u lc'n..'ilH)lllllk-.1Jllf1w 111·:\1" 

Millnlenance i1nd SerVice Co.ts o. aShare of Operaling Cost 

I 
'II ,~ , 

Maintenance Cost: EV V•• ICE 

("fC.... ,hu 

I
 

I 

I 



• I Irll"\'jclll'l~"" 

Lower Electricity Rates 

Th~' IrnV-:lml ~l:ihle-t':f)jl uf Ol(,flricity ("(lmp:lr\,dlO Ih€'
 

reJ,ltivdy hil%h lHst III J!flSu!im" iii ;'l pnmary 11riv('1' nf tlw
 

t"nUlWlIlI 1"':l1dll:- fir ~Iicl-cnllhll:ll \-chi, It..:. IIi,.:,hIV ~m·
 

ci~l\t di'i'lric; Illulc'lf~ coupled with Inw elcC'lrirlt~· pri~J
 

rl'-<ClIlt in to:\'
 
\Illd PHF.\'
 

flll,1 "l,~b 

41 tha' ,In' ;IS 

lillie ,1'1 ~~fi 

!1'-'O-'t'nl tilt' 
In-=I ;t.~::od· 

;Ih~d \\ilh:. hl~hl~r I'tnt.:i.'nl llllllnlill ('1"llhll~lil'll 1:11):.ln,· 

\"l'lul,;h'. And whilr ;,11 t,:on ...:umcn: will hl~lH'r\t from thi~ 

rl.\"IiIlJlm:. I1lt~ lyp It:'l I JIl!el uperalor 11IW have :"Ill udc1J

tlonnl l1 tl vllnla(l"f> 

Tilt" <.l\'N:u.t,e H.'l.til ~11'l.'lTlcity pm.I' paiL!. hy :'\llllS. 

C(ll1"lInlcrs: was I) l:C'ntJl 1K:I' kVlh in ~()f)C.l (rell! '200!i) T 

HOWl1Hlr, l1umJ 'til sob~-utlltiill price \"Adalion l'C!'t»lt dif· 

fcr(,llt()llll·lI1=Cl'I·d(lr:cn(tl1~le('IJnotn\'Hc:«idenlin1c.'nJum

~'n: CHrITn,J:-- P:;lV the higlll"c~ mlc'~, ~l\'('ra!!.mlJ HI.;; CCI1I.~ 

1~I-kWh iIl2()f)fJ. III ('v1l1l~1.~1, wnlmnn:iill am:t industrial 

l!l'ets TliiY the Inw,~~t rall'<, :,V('I f1'ting 1).3 ,md 6,2l~Jl'~ Il\"'r 

kWh. n'~rC"Ctj\'cly,'" Fill cftll"lm~TcH,1 :tnd l:f\"l~1r.. tc Ih'd 

ojler~ltOt1o, 1he: likelihood th .. l they will h.l\'~ m-('ll;;:S tn 

Ihc:-(' low~r rnk~ ~":OIfic.mtJy im(lrO\'''~ fhe I ("OnflJni~ 

of I'll E.'- .md EV "\1111('($hi •• fflr:t (!iWII ,,",JUell CIZl', 

"Averdge Retail Prices of Electncty 

@ 

In 1(~rm!' uf tohl ("0111, «01l0m.i("!~ (or griti-llnahll'I! 

whn I('~ I'lt l'tnt.:ily prieN 1-~11 h[\\'I' :ttl impl)ll~l11l 

11llPdl-I-lhoUfl·h ultimaledy J!d!-OIiIlC pI iet's, vehicle! utili 

ullinn rnh~s. "nd bnttcry l-05ls :\re likelv til ha\'f1'.1l mflre 

:-H nlfllh,nl 1I11I':U':l- ~ldl in;1 IW,hl-<tut\· uulnlnD"ilc lied 

OlPllliloalhlll tr:J\'I.:lin/. 11,..lllll milc" jk.'(" YC<lr. Ihl dilrl,,· 

t' n<"t.' Ilt:\""'-'Cll rf;"j; idulll i"I .. nd j nt.lu:o:trhtl ~It'd rid Iy prii:('~ 

(:quull' ttl all UP1Jrf\~'\;il'n"tl.' I }'t::lT lInprn\'(,lm~lltin thc p:lY

Imck pel iod t>f an F,\' lOlllp:lr,,~ tl'l ~I :~o mp!,. ICE \vhick 

wilh ~llS{lljlH III $3,00 l~l'r~'Illl)n 

An ~d.li Iinn:'! f.'i1l1lr .,,-~.~I$iiJl~ lkd OJil" ;Ilt'rs )nil~r tl; 
utiliti,,:'!o' d(,~lr,-,- tn m"ll.u~tl tlh~ l·tll.Hively 1"~tJ load' 11l.1t 

'dlllw rt.~ll'lI i"h'd wit h (,:ll1~tcTl·d cha~int:!.. In Ih~ tll~l.J fll:J 

l!t'l'l"r g\".,ll, l'H FV" charllln~::.t ;1LCI~[ralll-:-pot,~Illllliln. 

llOOUI1 Ch:lfJ:,il)!J IIf IlUntCroUE vchicleo: could crelll" :\ rc Ii· 

nhilitr 1S$11l1 ftlr I hl" tU\'AI cli~lflb\ll il11111t:(WmK. Thflntfnrl'. 

lllllilieJl: limy plll\'illc ~h 'Ille Jii,[1l1fUd il1lf'1I11\!t." l.'or IIN~I 

lI(kr,llor~ h) dUtI)tc durlul.! Ufr.p<[lk h.lIl!':

In pilot pTflI!r;llll:ll InltlY. Pll"'\~ lind EV drivers 

al:ct.,c:ltlnt.: I u,iclclliial dcctrkih Lv chm~l' thl'II' ve.hiclc~ 

1ct d\'l: Pile d 1:O>l:1 II In Lo;, IIf .tl fllHClil ',r mlll'l.·lIuflll): 1I1T

rwnk tHlUn-, WhOI' !lilllll;"lr J'f1la"lm'" fllr t-ulnllli'rn,,1 flmJ 
hllluliHinl I";.ttt.' JIH)'l:I'S lHl' nlll y{"l ~"1de!>pn:.Ji1. it wlll ht' 
JII"[ alo 1lI1l'l,rlnnl-ir n,,1 I1111R s11-11l Ill\.. 1Ilivl.u" nl·t'l 

C;J-.V 'U:oltnm(l~ In dl'lI):.O offpLlli.. In ~71I-t Ihb J!u \1 c-..Jn 

he mi"t through thce..;tnhlbhmcnt Ilfexth:ln(lk hi1!h pC.lk 

pnwcr ml('c:. (1IlilitiC'f will :d~n li"a"l)' work dO$.cly with 

11I1"(:l:' llt'IIJII 10 in~tl1l1 l;h;:I11:~ Inj'\nrl~prnent Intu...lion.i1Iit\: 

lInll:AfllX' fllllllo\'ed II Ilccd~d.l WT-Ium.k di!"roUlll:o> mil)' 

simply (lro\'idc an :Hltlitioll:ll prire-mcC!Jltivc. 

It "". 

"uldll'!II:1if 
(Q~,dll , 

c 

Alternative Business Models 

Tht' nflI'm" Jlurnllllllllm;. '."'Chidu lillimcin~ 'mdKrIUl.;;1

h"l1 III till" wlllllH r1.:1:11 ikd uulu"-lrv nr,' 1'1~ntth :jnll~ 

dHkrcll1 limn Ihn:>,' ~n thl' 11;1:>:-\ Ilu'l' "('IlIck lnurkd. 

Thi'l i"llxlrlll'ulllrly II Ul' tllr li,:hl·l.htt)' vl'1hidl'''_ hul ttl:>11 

applll!" IIl.j 'l~nllit.:"uu llillrh,,,, 1I1l1H'lIlllOI-llllly trut:k..,

Thl rtlll~l Hllrfll'lillll r1lfll rrn('r ill lilt dnmm:mce 01 

1'llCll-t"ntlt."t1 Ii.' ,-illl! ill till" commer";rl! :Sj)~~C~· ••, ppttic.· 

lhal has importillll il1l,JlicltllullI fo"c:ll)il'llllInlll).~eltl(:lIl 

u,wclllu h.llhlt')' rl.'lIit.lulIl mille risk 
] n 3 Vlll\ I.'lltilltlJJ h..·.,l1l· UUf('ClTlI·lll. ,m IlpfrOllt rlO\nl 

p,IYlIu:lIl l' IlLlllll1j1:IlHcJ lw Ii:\cd uHmthl,. 1l"~'IIIt'llh 

IIwr .. pJ\:t.!cIL'l1lllllul timl~ peTioo, nlHuh\.'T ul mih..:..... '-'r 

1"'1h. ;\1111(; 1'1111111 fill' ka<:('pl" il·d.thc 11'~"l"- rl'lurn.~ the

vehicll.·\o till! It'·~lll, who i~ thf'n H'spoJ)(ibl", (or "'ellinl' 

nr ri'lI,•.,dn)! lhl' tr~l~d whklt, In pthcr wlml:-. tnt:" k,~~"r 

hnld:- thll ll"k ,,1 mto\,crml., ~lllne ,lmrHlll1 flf Fe ...;idulll 

\ IlItH~ f 1'1 1111 Ihr .. din hi 1n II~clllllplktl!illll:-. tltt.s hp.., III 

'C'!'l:O:, tl-(lIHI' hl'I"'t1I.l~ lIot (h~ IW1111. h,lw(·\·('T. a~ ~"ltl!ltin!:

I'ur h:~~ thun 10 prrt'1.'ull,ft.:f)mIl1CrC:IJII(".ls~·'l'all"'~H':1 in,,~ 

III :'lUIl>lllohIICll- :H1d ela~~ l-S trlld.~, ( 

111 Ih,' lIni1l't1 SlalUt. II", ~HHld;lld ((llllmprCI;t! 

kl... t llcft;()lJl,ml lS a tonnlmll n'n'ul adju:-1-I11L III d,tll:'l' 

CTllAC) Il'a.s~. or CI,""IH'1I11t"d J~Hi'lC model. 1n till!; lllllt.h.:!, 

tlll' krill of lIw 1(~1l1f' II' Id'I IIl'en-f'ndud <Jnd III Ihe CIIS

Illlllt'r'\j di.~t'Tt'lltlll. (jl~ncfldl\.' :J t)1\l'-yr:tl" mlllllnul1\ 

IIlJpHf'1" with lIl11nlhl~ l"t'lIc\\,JI!o Ihtlll'aOl:1. 11 tll\-C\ 1'1". 

whul1lh~ t.mlnnll·r is: 111 Ljlart:'lI hi l'nd OIl" II'/He. th~\' 

,;<..5ttnw I"","plinilhlllly lllr Ihi' \'"rhith··.. f{·!j.illt' ,",till< Irill£' 

\'('hidt, SoC'lI; fru ;lllltlllOlHlt Ih:\1 i:- !;rcalcr thaI' tho O;Jt

unCI' of Ihl' 1I11t1l"prl1cj tiN) lr'aH' '111m'. Iiltl l(':-se~ l'!olpH 

g rNtlrll, If thr \l.'tlldt, ,ell", /nr k ...' lh"n the 1I11<1~p[l'ci

Iltt!d It:lCl' \llillf .lht' h· ......(,(Il11u.t p:\\ lh.· thjftrlJ'\.~ '1 hi .. 

iljJpru,wh \llvl'!'" Ihe \'\'l1h:lu tlll.l..'1 ;)lor >lsi Iun.. mel'nl i\'c III 

.I". 

Sample TRAC lease Outcomes 

f.lllfONUl£ 

\iJ _ 

YVf'11D 

igl.t'·I"'· 

II..Q 

it""J 

• 
• 

kl'l'r tilt' \I~ltkh' illl~lllld ("()Ilditillll 11I1IT<1\ l" (1111\,t>,II1\I:1,\ 

it.. \'altu' III tht'llH':U v('hic!l' Illilrl(t"t 

1:'iI!IlTt~ 1H d('lllnn"'lr;)l1~$ Ow nfl It $1111 IIf lBAC 

fI'It';L>:" fllr ,Ill indh'ietui11 \'1 hldC' in thn'f l. I~t·" f( lhl' Iwl 

I'I'(Ic('('cl. (uj:)()Il'lo;'f'1 ~nlr' I~X(l('''' hook vllhll:,l111 h'~~(,t 

(or Ilt.:l'l"llrrlltur III 1111... l.-.I~) rC4;!'i\'l ~ IIll: \'X(t.·o:, h td. 

,1<;:j nofmul f,rl'rrviuu'!ypaid rrl1l'dc. If thl' nl'IIJTlK:I'l'tI, 

.I.1~ ,,'X... t!l:ln '''-"tk \~.. llJl tilt, 11111"1111\1' i;; r 1111,1.... ttllli

liunol flnl:"l, 

LJudl..'r l.llflClll 1t',I~C 3t'C'r1Ulllilll.! ~lIidl'lincoi. ,I Tnl\t' 

1('1\"" HillY Ix. lrcalvl! II'S .Ill npar;ltlnu or ,,,pittll 1l'.lH· 

Murell\"l'r, Ihen' "r..: ~t'lwrnlJy lill ~'x\.l;~;.,·mill'jll!I'tlr WI.·.lr

omd-IC',l! ","'lrit"lllln~ (\-,",Iprlllhln:,I' (lll....(·d tlld I(:.l·ill~ 

mw!t:I .. 1 In I,frl'd 11111 I ~( \l' ll~a"tj IHliVitll .. I'lInll.lr '''-.';0:
IhililV 11111\'JI":I's:hlll, I,\I! ,11l~,"-.· 1111.1 lIUll1fH I,tllll' 1111MI

.IIlIT the il\l:Jj;a~t d t.'"1.l1'1lo11 (,110:1 \~ it Ii Ill" 1'1 llpt.'l ,1t 11\1-: lIt,~l" 

In hl:~t lflnljl.~ Uh.., 'atnllil,.-t.p:h: ('Ml ·'I\'ill~~. 

Oth.r (morQ1n9 M.a." 
)lUI' tn IhC:lt Jrlrgcr purt'l!allll): rmW('1 iH't"l";< III 1',lflil:ll 

.1Il1i llhilit\' H, c-Inllili/( 111\ ,'H.:ial fl.ll·kallt~!'o \'fllh nllh I 

l)arlidIHlIlI· III Un' t!:1i!t'ltiL (In\'t' wlndl' llldlt~lr\ IIl-'" 
Ulh~l:lI" .... m,'l') ,11-.11 hC'lldll rmn1 th,' .lhilil~ to 11:\1.:1 "Iott· .. 

ll11mhl!r III IJml'r~int! 1I1lt'rna1i,,· )11u:!Jh'~," IIlltlld~ 111 Hie' 

rh:t.lrlc \'\.. hidl' il\t1u~IIYo 'I ht..'ol· lfl/ldl'J~ Inll" IllllMll t1h 
w.t,' tl1...~t ulld... tu~ 11\111 ,lIhl '1IUlIll.. t" b.,III'ri~'~ 11\,1 inll"~ 

slrLldll[\' .1:-;; Well! Hot lIwir :Ihility I"~ 1l\,lld~ Fo\' ~ ,lllllltllill"~ 

wilh IlJjrlnIJlri'~II'dn\ 1'1,.llh·rn~ 

Payi.ngby the Mile 

TIll' low l'IHI lind rlfllllj\OI' :>lllt-oilil" 'Jt l'Il'(lril II ,V pdt\·.. 

j)ro\'ic.1t' (11 h'el ~ of EY..: ,1Il,1 1'J-j I~V... wltll .\ IHid) IIII'll 

t1q!fl""c ilf \ l'r11111l1y T('r.;-JrtIIlU:'l\lrl ('o'! u\'tOr lilllt'. 'nll' I~ 

in .o:lark l.:1.'ntr;s,t tft which·... fuclul hr lit;lIull'uln, \\hl\ h 
..uc ",llb{t:ct to the' hu:h VtII:lI~lil>' of c;l50llnc ,11111 <11(':- ... 1 

lOll ON !Jl[ utU[VUlOH!1l[ 

'" I~ .~lr,
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Cililnge in Crude Oil and Gasoline Price (2000 - Present)
 

C,p~'111 

~lict:$.. In tlu: c;aloQ of f.:OlnIl1tm.:iol lind Industrial, ntur

pri~IJ, Ih,,' rUlI fit!:'" ;-l!> (I"rt p( I,.U(l! hU:'IlllC:-:; fum:linll'll, 

thi:-: \"Olnlliity com aU5C sJJ!,nlflconl bmlgrlill,g "lid M!lil 

U13noJ!tl'mant ('hilllenltes. 
Thi. "u)olility iJ orten difficull to Ilk'll fur; It is Ihe 

n.liull of oomplcx dynamks in thtl Up"lrc.ilO1 ~Ioh:d oU 

market and ilU\'J1Ulrclhl rc.fillin,a.: induilry. :u well as 
ft'dcnll, !Iftnte. nnd local Iflx policy. Re«nl history pro~ 

,lidc~;' l":lJ;U in pnin'~Anllr"Il::Hlilyrisin~ betw~cll ~WO:.. 

and :Jon·'-and ultinHtLcJ.>" ~ur~inJ: tu f~cQrd hlAh:" in 
nlid·~008-nude oil ,11lU rl"fi'llfd prt1duC'\ (1rlce~ lr?cldl.~d 

in l'ltC ~OO~ itnd t'~lrl)' 2009~l 1'lldi1r. whilt' C'rude HiI 

IJril.:!"I h"w n~nin~d :i"i,QllifiC'lll\l lit r('n~th 10 ,"""1'a.t:.l.l 
helwClJ1l ~75 :md $~ij per harrel, g.;uollne nnd diclCf\\ 

rrh'l:~ ure &OmC\dll\t below .....hnl nllllht O<l eXl'MHld. 

Thi.l is lar~cly lhe res.ult oj wl'ak domc.aitic dom:lIlcl in 
the Um1ed ~;::tnt(,5,t 

III ('RJl:.5 Wht:TC EVs or PIUW:!i wlluld meet th{'lr 
missiull rcquirclllcnlS. O('cl Iq)~mLllr$ lOlly he wlll1l1( 

to hcdit() :'S,lGlinst petrolellnt flwi pric:.e villatilily Lhough 

r·!cdrifil';tLI'Jn, Olle..: W,t}' Ln fIn lht" wuuld II4J to PtU.:kol~O 

thl' hi~h cosl 'If battnriu with thv lil\\ t.o.L lOf dectde

ily in.:J; !('f\·ice conlract o:imJlnr 111 cellular phone pack

,I:!t:~ urrerl ,1 h} lcll tomn1Ul1j(6llitlM~ lllmp;mH\~ INlow, 

1J1lilcdd f)f PUIC~hlL"llng :t Inonlhly -minute," l"'Cka,~f~. 

f\ fleet nr1rtrahlr t(lulll pllnhll\!;t· <l munthly -mill'"'' 

('I,Jt:ka~ll TIl(' co,,! prrillilecolllll inclmh.: the '..alue hflhc 
h;lttflry. dlllrtingc'tu1pnlcnt. and elcclricity, 

Illlh~ Unitrd Sln'ct luduy,lht' q,lsf tiC oSm;h a pilck

::t~Q l11i).:ht bu wry upar tn the c:ost oJ gasnline per nlllc

l't."'h:\}H C'\'f:n l!ilh~hUy more. l-IoweYef, :H' ol\("r:uor (holt 

hJCkt!r11lltn Budl j\ tont r:\t:L \i"l)uld h~ uble to C(lllfldvl1 t1)' 

plan ror IluL 01'<,r;,linUill C01il:,. uW'r tl1nt~ III hH,;.~, fer 

fteet applkallon.'l (hat have ,I hlE:h dogree or cl1llfidcl1te 

in thl' IlUmhf'f flrlllll~>= travell:d I~r \'f'hiClln pcrdal,lbiiO 

mudel c(lu-ld vnl\Ii.t.le ncar C"lrLaimr in hu{hi.il.lill~ "(ler.x

lirm:,1 e(I..;;I3. Tn :\.11 ex.:J vI' hlJilrly \'ulatilc g.uo!ine :lnu 

dic'~cl Ilricr1s, thul ' ... likely lu he iln ,'xtrC'mcly V~hl:lbl(' 

hrndll !II I'Icctrlltt;:111011. 

]ofrn$tru('turc Oondlinl;: 

JU;oil a,~, the hi!!h CDjlll:'!J t:l)$.l 01 hnllcrJl,.'~ C;J1l b(~ nllst'l 

through \'elllC'lr (eniinjt. lhen~ 51lOUld he nothing tv pre

venl lIH' COSl of inrr.l.cUuCLUfC rrom boior: nnrml,d (j\'l"rf 

'Imu. 'I'his i. cerl1ln1y lrut! in the fiallMlJl~r \-'Chide rnu· 

kel, where fi n\lmber or providcr~ hnve onlJouneed plal1~ 

tv j)rovldll flecc'~.s 10 hh01t' 'lnd/ur f)lheT chtlr¢ill~ fae-ill
til':." Ir,,.1t ltlunlhh' rt:c. TTnw£'\'(Of, infr:u.t..rutLllf'U tin,lIit:iuJ.! 

l.uuld hn\'t: ilnlWJrt<tnt f>'1l'liOOltlOi\.'" for neet oJl~t.or:l= 

thal milY nt'('IIIO VUI1:h:t;lli{' l:I ~t~ni1iaJll numl1[r ur chm·· 

~l'r~ to l;,lIl)port multiple \"l'llldr~ 

Om' lIptillil lOr in(raslluct"ure fini.ll1l.:mg lllfty ht" tn 

indullt'i1 ;,s pi'll t uT cn('I'~ i.'lIklt·nl huilJm~ rt't-M"liLi. l\ 

lwmhtlr of mdfkllt purlidpant! tUl\'t... cmer!!cd l)t rccc-nl 

ye:tr~ offering II' fill;'jnc~ the upfront 0l5t~ (.If JllIprl',,'jn~ 

1)lI11(llngcn('n~YlJlI1d(lI1f'yil1 oxch:mge rCJI ,ll'OI"llVnoithr 

a
 

.,,,,cod'lb,l co,:.t "a.... inlt~ over timl'. lVl\l.:n implemented 

'iUII c",cflilly. Ilu.: n;::~lllt 1:0> II mllrll \'Ilidltnl hUlhliuli thnt 

~\lllctfl'e.S InWCT htH\tillK- v(ll)fil.n11t'llj tlIld OIr-cunditinn

Uti: hl1b:-"ll wlul8 ~lIlmlnl("(1lnK ~ n;Vt'nll~ slreal11 to 

tllt' 1:"1 vilt.: pr(tv'lh~., I·illid",ncy Illlllnl\ll'l1\tlnt..: ,nJIV nlililo 

allow l.:(IJ1l1\lprdlil tocihtft'lilO flU:UIO' (or hi~ller pnVJn,n

Illcllloll:l.:rlifl\:llHOJU lit J~rllJ.!r«tm.s ma.· Ih" 1.l!.lIde~1l11' 111 

Ellcrtty and Envlrollmentnl Des-lllh (I.EEJ))lll'OJ!Ttllll 
Till,) Indmlun nr v( hltlt' t:huT),(lnlt unilS ill lJ11l1dln~ 

retruht .. l;uuh1 t)fJ ~I IU\l (: 'lllhi Ctl.~i ItJ\l'-n~k tJI'VfIl"lu

nit" for Cllnnnt!((;i:tl and Indu.':lrioJ clltiticf tu :tllippurl 

lhdr l'~~ oiE\'$ r\llll 1'1 IEVlL Iluwf'\,t'r" othl'r rO$.;;ihilitic" 

I Xl" jll( hl1H1H Ill/!' lit Illlrnl'>\llIClIU," ,11 Ltll11l11l""I,;I<t\;,Ud 

indu'itrin' 101.:1I111lnl. In pllrllculal~ IOj-,1 utilities Ill,t,)" ~i' 

vchicl" I·h:tf~in.li M Ril upp"lrtunily In :-dllllllrr- l)i'l'.",,'r, 

mlll thllfufllrCl lOot)" d(lvch~l,t hUl<linuu tnculd .. urnunrl 

prl,vHlll"1)o. !lh" llIJtJ.lltn: wilh ~Irn~~ ... III r1l1lr~...:- (tH" .l 

mflnlhlv(l'Ct. 

Convt'r~illn,.. 

l"OfMHlIl'lkl1t OIl~I"Uh"'S llljll :\l'\:~.lllc to holdonllln::luclc~ 

fOI ~111 c:xtcnrltd poriod or till1l1. flrh-ctnlin c/)nn.~Njon~" 

may flfO"idc :l rcl:llh·.ly IIlWl'r l:olt opllon for uliliJJn 

PllgV or EV ICI·hllC..IJu~'. 1\ tOITVCrlillJl :-iml'ly rcp!o'lce1= 

lbtl ...xl.tin~ ICE p'tw('r1nttn wIlh <l nc\\ EV or I'HEV 
Pc.1won'r:aill; the J"t."..!lt or the nhidc I~ rela-inC'l!. Thell:(o~ 

C:llnv(>rJlion~ flIT" likrlv lu tw mrl~t "lll'rOpn;llp ror hc_wil~' 

d\'prcdaf~d ,I~ ...et~ 

I (."P1.Ufl..J.ll'"'llU;.:;,.n "lIU'! 

l',m,' flr EV t:~Il1V\:ftol(ltl~ \.flUld lit w,lIult 11m HIM.'riI

Iionil) I"\ornj 'fir .!il,mr c(1mJl;lOi~ Im,llly For fxample, in 

c..:rl.. ln~l'rvicl..' llJ)plk,11ioI19,f"nll)rIlJAt likfl).m llf'l 1\1)knl 

nhidl' (--;'0 hc "' t'XCC$S uhiaht to In yl'"r'lriO In inJtlllllcl 

where Ihe~c l'ehk(c~ aIm 108 high JUlle!-\\'~l'i'(' I"elHfI\,tll 

l"lIek~, (m I':utlllpll"'-fhwt j)1~r.twr~ lnJ.f}'o!'f)m. lllnlll opt 

101 <t Ilrivt;ti..tn IllpllC1:I\UHlt lillh\\1 Ihon I1JCllrrlll~ thi: 

('ust or p\lrc:htt!iD~a nlJw\'~lticl('"_ 

A nun'bet of L:on1!'Jlnkii: t(t(lay nrC' Ill:lrkcline IJIIE\' 
or EY r\rJ..-ch"Qjn .. 11:. Iithnll"lonc prodll! t .. ror Lilith (nil' 

-:UTtll:.r ;JIld cU11I11Icrdul cOllwr,jltit'l: Wililc Ihl,f •·..llIltlimOI 

Illl1rk{'! fll<1)" hi\\-r pllh'ntbl. Ihl; \-;dlw th ..1 f1uul\'l1rh'cl'i 
I'I1Iru IIIl \"c-hidl. 1l1Ipl.'aranl~C! ilntl ,,~~ Ul1\Y limil Uw ",ll.t: III 

ht' 1I\"l'1 ,,11 UlllWr,l:htll Illll'kd I 1')wt'Vt' I in llttllljl\111l,, 

hn:>: lhid dCI'1w utllll)' frOll1 m,,~drl\l1:ln~ Ill\' 'JIlt"I"t hUH,1 

lilt:sp..n of ,I vddt'll:. I'Hl.W nut! E'\' l""tVl,'flnlln II~l1\vr· 

::ohm:, 'nulll rtpn:.sl'tFlt " ,.:h:,'11l11 :1111 I,..ll~l .:oj,"'n~ 'rill 

nlllfllinaJ I-rrH IIr;'ln r-h~(.lrit:' 1lr'l\;l'Ifllln tuml'tJIrd (,, "II 

ICE dri\'t'lr:,ill is likely to hr lu~ thAn Ih\' In:lrllll1ll1 cns! 

I1f ~f'lh'(,lllg:l ("OInI,llltCl!CH, chilh' wjth an elrCll"i(,' drj\,~ 

w'llJrlc. Yet th.· fuel Favin"~l~IIf'ntl:1J 01 (W:\· ('Olly("r

~j{ln j", ('"..s..s.clltl~lIr lhe ,.lInUI i': .1 nt.'w flS:oet Fk{·! 111lt'1 u

IOf''S who fJrt for ulIWCUltllU: ""Ill 1I'1\o'e II .Inhlltl UI)tront 

il\ycclllll'ot to 1'-;))' htlLk.. hot will 1)( nllnl from the ~mH 

0l'cr<tUuni\1 c~l )j"lU(s l"t~ '.,~nltlH~ whtl plItdtal>C lhen 

\·ehidl~' Ilf'\Y. 
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Cl1ftH,r[\lI, ~U!'iI;1.I1\:lt)llit}'inst i~live:; 'lim to inc.!"'rJHiratc t\ 

mOIl! profll:;111 ~ !!.tIJIlCC on s.o{'I~1 ,Ind <'OlllllHlIlity inlle~ 

inlt'J:.n nn=tnit-aUn/i'.- {'on.' hljfilt~:; flmctiQn~.IJi ~l\ll!l~ 

Li"tl Ii, ImJJl"1wil1~ br;llltl hll'nlity with Cl\;'jtnmcn Uilit 

hI15int'!i£ r~artncr!! ill\('stlncl1l;<; ill .shst"itl:,biliLy rr'ft 

,llTilIl1~ hil\'l' dh,. ),1'1.:11 flJ\Jnd tll brill"l ..:mll]llYt='t.· ,.nU11(l',· 

llvn. fll lent(ldl.,nd [1I}"illt"." 

Whllt"llt t ht' J)~'''''' tf.tpftj'";ll(: .~·Utl.li,,'jbl1ilyWfl"... O((t'll 

\"Il'I\f'(1 1'1101 ~kl·Ii1ll.:lltm n~ .In IIll:ltlpl hy hrm,.. ltl pr(w,' 

llll~lr·)!rr'-f·n. Lfl lli'nlhll~ Iflt I. nnw h(·cnmin.:.n illcnr.·,· 

ill~ly impnrl."llil P~lrl (If I orpl1tnll' .'ftrnlcgy. ill :.ddJtlf)ll 

111implovmR tlnmrl ,"nlltt:..--lI';I:,innhlli~r Initlnli\'\" ,.,jn 

Tl<llltlt.:tl UI~'.~ 1I1ll1,hIV.' imlJl,,\\'d hll1lOClalllll'r-"l1l11;II\C!' 

A~:I r-e!fult. ('(lll)(JrntIQlIl Gild gO\en111u'nlJ: nrc Inn~iHnfl 

$uh!O:'~ntUll sum,.. ill ~\I<lll1nllbdity illlli~\1h"",c. In 2010. 

till: U$_ JoIUhdRllhll' h\l.ilw.~." fI.'iJlhtl'r IJ t·-.tllnaINl tft hl' 

worUI :127,6 hill1ol1." Over thtj 200~J 10 ~O.l"" neri,JC!, Lhe 

'''nhll~ or Ihl, mlltkcl lit fnn,c,ul ttl .:xparttlnc,) d ]() per

l:cJlf clllllpmmd anllu...t1 g,t.,\'!lh J~lti1 (".16.5 (J hillion 

!-'fIT;1 1l1111lhcl' II( finn)' ;IJld l:o'·eH1'\nHmll.l.1l.t'Jll·jt~, 

:tduplin~ UTIV6.. {'II F:V'i IH EV'" b rMI hi.;t'(',m Inp 11 ('rnci...l 

t.nml}(IIU"lln' t'I"I1I,;'j~t .""llVirh~ :l11tt"t1."~\lln.\hnit}·-;1r.1L-

(:gie~. l'o~l.i ("lila r,ll tI~",nlJ111,,1. ctJflJftltm'd ~IIC I,I,tll'lth 

l1lll:,1 \...lllnhl, ht;lnu ~l oVd ·i?!) hillll'fl. 11IJt1 "hJplt·lre.1 

lnll'f(J 111i1n wn Jlf"sel-l'lf·l.:t.ric h)hri(1 triad .. h)' till' l.lHt 

o(200lJ Il~ p::lrl hf Il~ (lirnrr.; to liS,' morl1lttd'i:lffjclC"'nl 

moth,,: III ll",lh-ery.' Olhn!t l'Jl,;1J!lr ljtnt~, j IlChlChn!! 

UI'~ tlnd J/edl:x. have All hcltun \.1fln~ standard liE\'"::. 

for rJi\Jiwry pllrpm:toS hi re-ellnt \,::lu.·'" In llcldition 

~f)JIl~ IIrlll:-; 'liltl gll~'l:flUUltnl !11,('IH.:i.I·)i ~lre ,l1rn,d)' mlH" 

11l~ III mn)rp<Hlltc lX" .md J'III';V~ il\l" lhelr \'cl1u.:!c 

(le.t,.,t. 111 StIJliLlnhll-r :!OIO lh,' PupFi Co. "ll))11diary 

fo'riln-L1Y :ll1ll"mIINi 'hilt tl w,mld filllnllt :u ~mHh 

Y.,1r·drll: :".i(·l.llnn f'[!h\~"y \nJc~ lhl.<; ,'edl 11.1 he f,dJ,med 

h} .In .uJdil TMlal l~\l ~nlith EVs In 2011.' ThJO.fe trud:" 

wHl ~"TV\ tlU) nletn"'rll\lIh~1l ilr("~l>' t,' N"w '{ork. "(\"; 

('tlluml,u5, 01 I: nJ\t! l-'ul'l WOllh 'J X: h:wrJlllG. up til 100 

nllJ~c "11 (. Finflc dl.ute, "Iu' ",.hic)(1( wUl hr: C"A.'ntroll)' 
r('th~t~{'d llllUstrlhlltlfl1l l'l:lll'l'l~· ~ (jj'l\N';il f;lcdrj~C.l 

tlJl"Cllll)' dnnUUllC"(Hl tho lll~es( IlHrchasc IIf OilY majur 

CnnJoftltil)n-:tS OOt) .i'rid-~I1I\hh:d Vdllcl,'.;:; lh:lt \~jlJ hI! 

Intt'lrr:l!ed inll> I1Il~ir Jllll.-"ll III l"I U\'tlf tIll' lll:.xt .:; }:t1an:.: 

(l(lOllOllll,t; fUI ;"lppru"iIlWtC'1y 50 pCrCt1111 (If tht:ir tulHl 

fl(,t'l nf $t1h,<; \~hil'lcc. rllu fint \t.:hidl!J jJtlrt'h:'kJ I'ly 

(a: 'viii ttl(ludl" 1:'::"(1{10 Chl:,l"}' \'l)]t PlLE"i. 

In P,l" ~·lIr~,r,'l(· ~lhll::;: H'I;'ll,;\.I hi pC.'fll!CUlll r..~ui..· 

\1111"1: ~nrl i!reflfih"\l~t! ).',1I~ ilh;\!t'llwtll nrt.' I'lrlyln( n rt11t' ill 

til, 1·"rlvlltli.'i..iIl1111nlkltll: Ifl·!'1L.·~·::"t Ihr"t' ,t .....t ~wflfT.. 

II"wi'n:'r, the !ihlff (ronl fl\llndt:oln'f1uwcYL:rl ~-ch\c1c::

ltl CIUl.-l flcilv-IJ(7\\'('rcd \l'hldc~ alw Illll'l:, nl1 Imprll\';"

menl ill II cnmj):my's ('J\t'rnllna nlflUt'J. hrnnd-iml'lt;"II1(;. 

fOllt I1lll!ll!\1 hut' r\1\:'turjn! Ih'Ir/orlll.11H:C. 111 ",:'111\\' C3~l'.'l 

I II nthJlllfln, GEV illll1\ifl1\hilll)f lnil j;ltiVt'S 1't.·ducen com

pl1n)'''~ t:xl,o!!lun: h) \"tJlrdill! fuel pric,l~' Unlike int.,rnld 

...n..,tlllll.llilhlv ill1L!tl\l\·i'~. Wllk" finns muM l,lutUr.tlt. 

with t'~ltt!ll!lI\'l- fIlt1rh:tm~ L.11l11',)i~u,. GEVf are their 

"IVII uult}lwl}- \i.:Jhl. ;.4(h-'t'rli~~m""\"-tl t)t;.°n:j"tf1nt and 

111ll\lnc.int; rl,'monc-HaluHl Ilfllltlir rUII'\I11l1"Jntul' t.l ~w· 

Mlr",,"'It' IJlII\';lll:~:- flt:1lct1te .• ·-llhil ~.,rv,~ ,t l:rltlrnl '~p~r· 

t1lthltl. lurn.llull '('hi hctHrflt lhl"V In-rnu III lh, c.-,\mpln\ 

lll;lfli"l irnng~'l'; alm')Sl t"crt;li,,}v ~lriti\'(; 
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GEV, In Operiltion In Priviltc Sector 
Fleel>. Global (End 2010) 

Ell1tor,ni"l" 1t~lIt·.\-C,," i. ,tot to ;ltld SOl) NI~:"ll1 

1.lar... lU 11... I~nhll ntl'l. 1111r1.t i~ p!;lnl1l11J: LLI roll (lul.1 

.~iH1ili" nRV rl'lll;,l iHUI l.M-:o:l!:1rp'll r1rllgr,llli il! :WlI 

In ;wIIHinli III lakh'R fttlv,H)!ili:t: ,'I lovd.'r nlM"r;Hhl~ .1Il1t 
Itlnlnt~nnnli l~lhU: And ;:lrf'nftth"n1nP.t hrnniJ hlU'~' J> 

tc-C'h",.!\lJtIGlllv j~rl'\'ancut t:llV'lr· Itllllt:f't.ill\ "l.:il11._cl'll.l'" 
Illlfl.i-. lll1':'\" 1I\1,,"l:'f h I\l' Ill .. ndtJ':lllhnlJn, lit spnhn~ 

",,'pr inllllhp ;'nntlUllll'r rt'alm (;llltlllitJillJt Ihe 1NlIl,dlmll 

til CiH\', lTIorr: hrolflly) by ('Il.tllilng dn\'u" III leil lind 

~xPflricno Illf' !C'('lll1nhl~' btfore huyinJt III It;)~inq .J 

whltllIJfthrirll'\\ll 

JI IJIo Inll'0l'1.wllt, 111116 It1;llllltby'~ ~u-'lB.ilUbilUv in.i

li.:lttvt'"I. I\l'C Ilhtlul 1l1u~h n1(l'1) lhun hr:llld (tl\h.:UH'tJllltUIt 

olnd 'mllur;ltc "en ll\~ 'l"hll1..,.-Tht. dt'l,.'~lll".f11l'tldl~~I'll 'I~ 

ilt.t- lhull:UJnj.t.IJ1!t;J. ;,In' lleinl! I'" ~\'1IUiit" EV ;lI1l1 J'IIH\' 

11111 ,JLl'it.:~ IInl'l' rlL'OIlt'lI1"l' Ilfllltl"lf 10:11.;,1<. I." "s-:llllph 

.Iflhn-f11l C(lIllrvl... lhllillintt HIIl:."n, ..• hl\lllll~ hol ...ln~ 

Ullh7-e,'j ,t Ihh":L"'4ilnp Jln'I-L.'i~ In Itdunnhw lh( "1!i\'Tj'\ 

l>l"ll- (I'" l'h:llnlot,1 U'll In il ~ n"t.'1 'If ;.:i."l .~'rTlL t.: '\ ,n"'. 

The lJrTlCfli,; WlF tJt'fiqnl'li 1" mlllt'h 11'1" 111"l11lt' wilkie-. 

bOlIt.·O' and rin'l.'l"'l~1I\ (QcllUultl#1S tu lilt' cUrn\'Pllnttmj:: 

pil)'IHi.ld rct]U1h.>llll'lIllC lInw' ~t.k:-;, wnd IlnH'r Ifnlli!. "\ 

rc..ultinK in rL'tlu~d 1ifll~~TIC' u(uTaHm: ("":-!i'. 13~ l'vnhl' 

.atin~ mts:illlll m.'tilb-... drlvl: p.lltl-rn~ ollld "'Jlkjn~ dllM.'J\' 

with actultl drwt'1'Ji HI'J cnnqH.lly W71.~' "btt' In idrntif\ .1. 

.c:IFnlfi",-nt l'tlrlllln lif rtJ I1Nt lhnt hoi' lh~' pl1ltlltio'J lu lit 

orll.'tlr1t:-1IJ! iILIIlY"" ::t7(l vl'hldl" 

H· .1 

Committed GE'I purcho,€> in Privat~ ~ector 

Fleet>. Global (2011 - 2015) 

FillJ.lIy ~tnk ,,1\11 Ihe;,1 QO\(lrUlflt'lll'i Il;WC ;lLsfl 

fl-:t."l!1l11y ""l4unlrcl lhf:ir 111l1lnlilJ1l111l1 I" illt'}fll11r;ll

U1A l'Ili-ln\. drJ~ lrLllllliltlJ,lir:= III Ih:l'l tlll'lh.Uli(lll" III 

NiW,.mhll,. 201ll, nt~ll'1 rlf'!;c.- l.illll(jUII('~l ~ P IfUll~f~hlp 

,,\lit tit.. ~ 'll Frnnn~('H "."fl l l'ulllo1l1 Tt1Il1~I •• r~alillll 

f'l rnm\'"hm ~lHllh[' hlyAtr'1l '/\.11 Ol1<ll1l>- \L:m:l~l'flll,,,1 

ftdritt 11-.<,\1 \trill f"('.lIU1l111 Ihl1 ~ll:plo)'m£'nt .-rf Innrr11hlll 

l~ "]\·IR~j·, til Iho fl"gic.n 'lin' \ 'lhfr It's will ~u ~11t)l)rll'l("tl 

hy I h;It!(;JY S~\'ill) :,l~lImtJ, Nltllll.lllnl~ dth.- IhrnlUl.h~ 

out ,I., Il;IUon hlWC ~IJf' he~un rolling nil' hyhr-iu IlL.l11"it 

hU:"ll' lTl lIt-tli" . .loti Iht' rmltll.,l! r:flwnllllrnl 11ll" n"m

dl.llcct 1111 t;V plll"t"h~\q·." h.,- n~c·llc::lc:.~ ',I" h\"\1 tlw t I l·hnll]OI'.!': 

l~l.l, ..~l·Llkllhl.. 





ABSTRACT 

" 
til 

The nrlqin~ ~I, ,lrffkllwm JlI,,,drrMr II~lllllll,tI (UUI k.~y 

('hll'hmgl"t lh~1 nlllld imJllld il!lopllnn nfplUIIHn hybnd 
IlnlJ d~..trk whicll'j ~,mll)lll; ~f-"lSllml r~ In ttl" rrnrnnn'· 

Ul"e~lltomr''lII'"''11Illrkel. ,'IIC"!f:' dmllt'nl!M IUdlldcd; 

1.	 Tilt' hi~h. co,:;l (If tht: \'l'hidp,'; t.hOIl\.'lI!I\·(',(, 

drivt'll Illr.ll(·ly by Ihe b*'1It.rn 

2.	 thC' lock (If D\";IH;tbk public: dliu):.,in~ 

;nfrast-nlclul"t.!' 

~.	 the 1lt'1'1.I If. cJl;:,hlc ~u('C'('''..,<;fuJ "c'hiclc

ntiJjtl intf'rf:u:ej rtnd 

4.	 a la..:k uf ",~lnc;ln..tlUll t.:IlJI~lImer :\ccep

I ont'c.·of(rid-f'MhIMl \~hil'II'''', 

t\. flulllncd in l'l.lrt ()l\r or Ihr Flr-t'I Rh~rr,r;ri'mdlt 

/ioorlmap. COnllllf'frli,1 J:"Ind ,.n-I·nltllelll llf'pt opera

'un: ~hlfuld Itt" wl~U'J1rt!ll,1I"l"tJ In ad,lrcJ;;fi n nlllllhl'f elf 

'Ilt'H' c:h~lh'nl~'t'1 itr mfttdung IIw JlrnJ'Hl'r l .... hitlll, hnl
tOlr t1nd drh'Clr,un h:.;hno!tlID tn [P(IUli'"lJlI 1}::,\yJOAtJ 

rc(!,liu-'l1w"lS.•hivt: 10-1'1""-" nnll 1l~:1l:!:l! Ilwfile.i. ned 

flll(lrafur,: ('011 mlllill1i'hl lIprn1nl hl'Vll~tmuJ11 \'O<;\f 

TM... I im'\:"lmtHlt ill publh ,lIlll \lTiv,ate dl,Jl'"lPlI~l lllrtn

sUW't"Uro can ;J1",n bu dfith'ot oIid "Ill imi7t:d. 1I(>rl"')1:

nHI~1 hnlw,rl:llltly, f.!rid.utlRI.h,u ~'J'hldt""" ctluh.l I1ppral 

If) ... ~1&Hlfll~IHll Il\tll1~r of Jlt·tl OPr'ffllUi·;r nmr" quickly 

llHlIllh.~}' wtll'"iPIJeall" lIl~llh,lr':LlIn l.onsumcrJ In th,
1"1Nol1lJl-1Ih ,1111 ... nHltkd In Ihf11 C1J~t' l1a:vt nptlr.4t(U~ 

\\uuhl IIC'CC'Junt rOT £Ignirtrcllli ,,'nrly ,IOfllilintl VTlll1m,·,R in 

lIw Je'wlr'IImolll II! .b(' ILlT~{I·rlirl1lnl blllll'ry IIltltllll) 

in ,,,ldll;nn '0 clunly2.ing the nam\l·ur, ()Itlfl.t:trh: ,lflvt.... 
'''Ull C'Olnl')OmnH ~\Ipplrchnil). 

NlInL:thd~.s. 'he b..hie .. 1.f1.ldU[l' llf d1.l1J('n~c:

hlhihllint maln~he:'lm COIiSlU'Ilt!1 ..utoptlcm L'an be UlCtl 

10 itlct\l.uy rOlc.Ulilll ch.,lIt:n~,'~ out! probllll1 rll(:rl~ lIMt 

1Il.lrnt'l ~ In llo(:ldd~".;("d ill nttft'l tll ht'lp 6wililull' l.tlm· 

IIIt!JU.II.illd l!tlYf'lltllltmi ,II'''. ;,tIIUI,UI.I11,{(;r.\j',. Th,·IIIOII 

1~,.I" uf hallf"r')':md wldelll ,lrhll'II.lln l..ll1llltm.nl!l: nrc lin 

IlhvinUil l'xalllplc.. J1f~h ('ltd .. fur 1lllllum-lull hllllnH''': \"·111 

t1l1llat'1 Ih,- :CI111IlHl1W. til' l;t ,\',. rllr Htl~l" t11"llh IIh'\' \\"111 

((lrC'flnrl]m('ll" 1n ril(t,I)cC'U1.1rot1111nn.\· 'If lhe cllVlI riC" t1nv\'

Tr;;tlll ~ll\lllh' r1IlUIlI' f.lr J11rtJiltJll-,nl} 11I'P)·...hltr lmw 

.n p;lrLlculllrly illlllli1LIlrt:' It,,d:l}'.lllt;< llr-ll (iF.V!" (ollling 

III nuulr"lili Ih('I'.o(1 A~HnutntJt (TIFT}'" Ilrict" premium wc:ll 
.,h(lw ~"Hli w~I1Jh.l he f'lIlJer.:l('!l\ hrl'"r.1 em l't ·~hlluh1 'tiS! 

.n.l,'sls.offtnnlol!ouJ,I1Jl:ht"Il.4l:Vt."fII)1II11)IWUI$ 
\.,"hllo lll,.. IlI'ed for PUtJllC dUl'l(Ul~ 1.nf~lruet~rlf j", 

Ic.IUl fir l"llll~~,l(' fur mrmv Ikt.'L:<., It L:tllllrll1c [m,mrinnl fw 

"Inl~ "1'1\llt:,.. Litru~ III r~J1l1LlII'lr. jll'" b 111:11 l~nt.l (II II'.\-I 

hJrh J .... iJ} nulr-"i tr.n"l~tl :md h1lth ulIh;z..'\llul1 l'1Jtllil-ll..lr-h 
1i.U:11; liT II1lU:·hlUlI tldf~(''1' n hkl,""l-(ullhJ ht., hl~hlv 

IlclKmdt'nl un 11Ilhlk dUll_cln~ ",rr,;,"lmetllP' In f01I·I.lIw 
);tnmlt::I) lIith ulill7nlinll rnlt"N Itf'II);l'-c(Ju!d nJl'Lllt-lill.ltt' 

,1l"t:1'::'30 In r,l:-I r-hnrc;iI11: lIr Ilillh:ry ""\lI;ll\rl.ln~;uII nwrm;; 11"1 

In_mlain !lith l{!wls I" 0INlillinn ,\nd 0-11111' IhUl mol)" he 

.I1l1lltahng tRIm a technic..1"lnnc.lprlll1l. Oll' cu.:1 I" IlKh 
-sy~ll:m" 1'l1uhJ bt· no iC--SlIL~. Mnrt:flwr. mlq:J~1 ill~ Ihe 

~.h'ln!lnUUI Jlcrl whlL1(' bille, 1('1'= """Ilh lilt" l'!t\.lm.I'Hlw\·r 

'toelnrcould otlu.1lIy1M-' more-nllt 1~r-l,:h;:'lIl('"I1~inRthun 

11Ih~rollnr:t'flIIl.ll('on8uml'rwhldt.·~In s.am~ ('3ii."'" 

I"eultlitillU tn lltt :;t' dwUt'JlC!l'"1l I um1t1l:!1rt illl nUIIll.II\-' 

UJ1'll~lI~ n~et IJIICrnhtr~\lilthllvu til mrUIi:I\l"'lt :;'" ut fl<u'll. 

II\ld~t'wr\" Mild \lfh'rnll(tJml (llldil'I'};l!£ lhllt In ~Hm(' l'!\;'"f'i' 

nil'" llOl.lI l)t.:,UU) !lllndtollrlllU-UHl1'n 11\11 c'~n "I,u 11iI11~11lt 

Illnl'fl"I'It l'{'lI~,,"I6Cttvrrnrn,,nt1Ilo:tlrJcil£, fllr UJlfllf1lr. 111 

ullmmlrlv t'lifJ,hl)' ('lln~lfTIiI1f'flln nmlUI~inl:! Ilu'lr IHHIIJI·I~. 

nnd Lhtl loctll, !ond.. In llll: lin 1l1..':lr·ln\1l ,'I)};I n.....-hll'llllll 

:11 ttrpMctllO !on\!-t{'nn '\i"\\';11~S ltll\u,gh 1'lml~Uln~ 'Hid 

luC'I-f'lli\,,'lcm'~ JlMIHh'lc'$ an' 1I'~-I"\:It..~jll~h reHt'rinA. thl!'> 

lh~nr:Ullit't 11\ UII' J1rt\"t1IL: .(I?I IUJ.lkc'lllllL'r;\llil1s rlu l"nillll 

f{Kll.olllrt Ilfl'ClfC'JC ythlcle roslfl.lh\l\lji,h th(l~ oJl'lt Coln-l'uHy 

IUllll II!I lliv lrncl(urT,,,;; hclWI'l'1l lnn",tuh': 1:'''1111,11 III nl \\' 

\l.'hldt.,~ vcnuolllllll!l lJlutlucli\'\.J lIj1c,,



Technoton CQ!III:I 

HiltterYC05t< ,""~.DCHII ...d Kith tIll' fu~t cnml11t.rtIRIlVA\':ulllble ~lec.lrlcdli\"'''f''ltlcl~tIwill ~1J11 

III h suhSlnlltl.n1 CI\'\'!fllll OO!1 !>I'f'ndum. C:lIlTC.nl t,:l1kry tC'd1Unll)~v is dejc~lIdin~ tlull' cosl 

cun'l" ,IS \~ol\lnu~.) in.I,....C3 t1 t. but FOmc flt~flllpplll;·.o:'l~iOllsro .•} (IUd iltl,me.ulllO realize:;) relm n 

011 Hwcstmu.nt In. re.asUlUtlilr time l..rlOd IJIhnT3Ul..... 01'11 f)pc:r"",ton mtIY be! lnora wtll.ln~ 

thlm peli:blltll·lISft tOIU,Ul1iCf~ til (·(Hl.ld~r lI1ulll~.lr ft3yba('k1. bul Ihe)' will &llll \nUll to tCt. 

rdurJU1 rcJltllvf·IVlluicJcly At IhoSolfol'llt'i timl;, 111gb milc..t.ll lied" mny fccl tlud t:hlJft1n..; 0Im".· 

l~On': Ihl)H:dll Uetll m'nion. 

CApital EXpcDdihires VIC. Opcr-atill~ Expell&ll 

i
 
Thne illi typj(;lllir lntt:!nse C(HllplJUtion fOf l·"pitnl witJun ;'l .Il.il"tlll tOIll\)iH1r Of hnaitutioll.
 

Till- high I ;lplltl1 eMl r~tJlllremullU Of10do)"s l:l'll'ctril' drl1'I' \"1:hklelO, partfculnrly in oppli·
 

:i'lHH1J: hrovu.:J' flam ;l 11~H"lHlOr ~'lJlrnnllllllu. ~ill W0-'-u dualtl.ll1lt:,ll1g fnr mmlY floc-I Ufwr,.·
 
10n.: E\'{II' c-;,(~l'CIlllt'llr lutlto bustnel5C:tt ln~}' \l1\wlllinE, to till:' ul' CD(lLlAI to 5upporl slIh5lnllt.lui
 

\"n~unte$ of L']ci:lfU: drive vt!hi<'h~~ Ahernllliw LI\I,'11I'Uhl'l nJfI(l(!l~" !!lIlt." l'~ w:hlt'I('I 1il';;Ujll1~, 

pruvide-::I k(;y ':;11111.1Intl to thb prot"ikm,l,ut b,)lter)' reiiitlUlll1 fleVl"\.'Jlunl a kc} 1H1t"l"ttilillly (Ul 

cuJlomm';:. 

BAtti'ry R('sidual Value' 

Tutinr, I~Jm;1'l1\.i l.hl: rl:..l'iuulJ vnhl" U( LlS\:rJ Inq(l,·rOl,.n:tl aU10l1llllh'll bi\ll(!neS i.e ;"tll cdUl:.alt':d 

ll:1~'lo';II' ht.:.St. 1111;Jn::r \Io:.lrt. thl" 11\,l!,IIIII'I" ;U1I.l.'lUfl IIf j'XI~nl"nLI' Sllfllth'nL~II1IJ1n[.11 'lillil (;in

IUIt lind will l\ltllJ~l,.JllerIL'" lUlltl 'Ill:': flr.·.:"! l-,.wr:1J lluluJlll!u IJr c-trwtl~llhllll"1IIUll111bV lU'ifll:. \ 

hntlllrlt:1i n:tch thu fmu nf thair usd'ulliff' hl 'llT'tll wl.rld fllllumnlh't;1l.'pplk.otlnn, l!a.rly lesl 
citata F1.1j!""~l.:.,b .. Ihlll Jilhhun·tPll It ... HLldcli In;l)' l-lilll)n::Ji~~U '0 In:-;O pcrcent or Hwi .. :1t)i1i1y Ir. 

:o\lllfl; t.:-rlllr)tY wlll;n llll':, :,re OIIIIIlU/ rf1t rnrnlllllm(Jth"llll~t' lhlllh., nl'el!." 11) Iw bYnu: llut hv 

pnu1jQll CXI~rll'll('(!, 

....,~"""f~ 

FleCllllrl'n!'i:LruL'lurc 16!l;1.Ic.s
 

l-\c;n fm IJ~b Um.l. ... nlluUj' park. U1tl ''''I''~ 411Jl~h1UJng duu..,ul)l, inlr,.".trt.il:tll~ !tilly }'Ii' 1l.1Ll.·
p 
lIif,c.'H'H \i/Hil ],1·\.... ' II ch.11 ~I'I t.:u.'l!' ;~wl'il\l,ln( ~J110H I~'r lin II Ihr ~I,\!U Ilr in~t II I!TIl:. tUllu~l, 

t:h.......-\~'·Io In .i.u")'Ofl n !lrd 01 ..t\'~tlrl !IlUCll r.VI'l Plf PI1lN... f.:JlIllrl 1'1.. I 1l!r1I~Il,l!IIIg. 1,i""t!1 III 

t"h.Jf):m~ mil}' llllt.ll" frt:~I~'l" l-hJT~l: 1.i111~'" Uh.l rt'IIUh..d l!lul rt"1lllihm'ltlnb hut t.t~l .. nil:: ~tlll l'tlc1 

111,o.h 

t 
Utility lnlp<\ct ofDe.II~~ Charge ~Mworks 

.t1mIJUIIIl411 5mc111 f!«l 4)( t;\ .. ur "1 U~\':- mlll:1 ,)Inrlll "h,ul!ln~ SfH\.T "HI blinc. ,1.(1 U/Illstl,l1ly 

hi~h hurdof\hJ Iho!OI1lNM lUll! mH~' NtluJru tl)lJlrml« to Ihe IDad uttlll)o'dhar1hutlonn\·l,\'Ort-~ 

10 Il:Jrlk"I:\'r.lnln'ift'nll~T5 ""lU'Tllut dUll ~ln.< hU:llil Ic" Il1lJV M inilUllcll!utly l'nhu.!1 tu lup,Mlrt 
Ihl.l,:,in1ultllrl('OlJt, h.lr~inc:nrlllllltil)le \fnhkh.'b-- LTlilill('.. \\i11I1~llle(e."s to iMorJnMlun1fnd 

r~,,;uI810T)'!oiU])PllfIIO ,h'rd UrilJl the~'1 ~Ild (11Jlcr JHUN.. 

P..tlllrket Per<'eptions 

j'l(rIHtl\.:lIIJL. mosl ~ll'..:ul ~halltll~Ll alll'.bul! tktlt ,t1h~,HlHn n! .1t'"lrlr l1rln: h.rhnlllu,;y Ytill 

h\' nr'd Alll')ptcrt In1J,Il"("~lhll..~ Dlle'''l ill" h'('hnnluxr lind U;o; nhililV III rnt'cl It.. ir Ul'llnlllCiffill 

11""11:'0. lh1,'u t"ht1111l ((UI1(lt~1I111(CL.'llIllrlU,j iL·.J";l·l"'I ... L"Ih:l~lltl'i'ntlon.~ III Ill:ctllrt In: tllllthll:lll 

lhal Ull) vehicle: '=,IIlI1CCQITIIJlish t.hCl mininll. 



I ....IiT ,uri l'JL\ I.JLUUt.,I.U 

Technology Costs 

r:jr.ctric dril,,'(' t;·chnl)lo~'-Hr~V. !'HE\. :llui tV-\\"'iU 

likr.l., cun)" ;1 ';1l:llITtt:ilnt Iq111"1In' l'u:;;l I'tllmillm H\4;r 

1111.-ru.ai combustion nngin(' vehicle. nU(lJ,J :.]] vehick 

"n;(',I:.. Whii!' III'Pl "l~nlll)H1 l11:ly bt· wiJlln~ fl' ",,,;.IIUltto 

the: CO~t.!I"'l1rl ~:lvil1p; nf Opot'l-dUUg eJlllftric drIVe \'t'llidc!l 

o\'er tht! ciltirp life of lhe hi-set It is: nonellIde'~ impor

1.I\lt tH llililLNh,nllthl'" kL'Y dri,,:rs. ur l~hl\ldtt;:;:Y CU:lolf'. 

If llll'p:lr::ll lu tht! nehl f1c-et .IPllllt,ltlUtl ...;. till' lIJ~L pr-t-

'nium for deClof drh-t! vf'hidn.o; t:.':nl h~ qUlck1} ret.-o\.\!red 

lh" ,u~l. r;l)('r.lti~ln"jt A.;·'\flllf~.•·\hl:'"t11.I~in!' hlJJlllt(·o;;." m~l{'l;; 

I1I,I} .\1,..:.(1 pi"" I' n~ltl. 1n ~etlf·r:d. b.lUcM1--: Jl ~ III" 1-;.:)' ("tl~'r 

riri'o'-'r fot del'lrll.: (Iri\'t~ ll..d\IHl].)~I~S_ IhIHJi{h pow.'rltilli) 

tlinllWIWI1I.Ji.:1l1d ullm5tnll'lu/",\' rtn imrtflrllml ::t- wi'll 

86lhrl..
 
tt:Hlcry nlsl~ "aT)' hy d)prni~try and hr I]1\' lypC' Qf drj\"' 


"(iiil fflr ""'!l1c-h they :ll"tl' nt)ltmI1O(1, Lithium-Iou "alt(lr~
 

le.i o[11\mizt'd for lu!.llt~dulyHEV nllplitallnn6. cUrrf"ntb
 
l:,llTy .m .;\'(lnu:('I cml vf SL500 p..-:r kWl\.; Tltl .I;~I j,~
 

!1i~ht1~,' hlr.J)t:,- I'M HRV ballari~s oplimlwd (or hCflvillJ
 

npJIHc.llioll~. 1'hl'~e hattnrie-s 01"(' desi(ned In IHnvicJ ..
 

"'ll111Hh,:::mI J1t'Ut:1 "ullporl lc) the lnll'f1l;,1 l,:.,ml"1u~tIlI11
 

("UCl1lC' dUJHlt; t:cl1;:!in dnvillgfullctioll.~ like- 'H"('(.'!el"aliDIi.
 

1~\'c;1l1~e lIt~V h:lrlerlt>.3 lend In he :'"I'ri;!lkr r"'<l1 in' Ir' 'hf' 

1';ltlL·rir.~ Ih.,·di!ll hy PHEVs "iHI EV".. they C::Uf)'.1 ]!o'~'I'I' 

r:o~t in Il~ululf' tcrll1~ 

LithIum-ion hOlltl"rlt:'." fnr r.HE.V~ ;tnd f~\ s cum"llllr 

il\'\'rugc $(~If1 IH'r kWh. lllFAll halh'rn:r." m\l:;t bt.! fllJli

1l1lzr-d loe;,rr)' uhlrge ;tlnQ1Ult of Qnergy In POWI'I';'Il1IDllv

1I\0\lf dtivinQduriulth:'lfl;t' tll!'plnliltJ,! 11~IXIfl. 11'c urnHUnJ 

uf I.:Jll'lgy J'l'"qllirl-d for flfEV ;:ll'p]jt:atitHh lS ,,,uUlCW1\o.H 

leu Hum for £V::, 50 the5-c hatle-rib: J1lu.1 DIIlo" h;llrmcc 

\)U'\l.'ur and enenl\·. The result 11' 1h,'Jt I"HBV h31lcrip~ (;.jl1 

ht, JWlrl: r-:q)C.u5i1,l(' th,:lll E\' htllt{'1 jt'" ~m lit jill I k\\11 bas:i" 

Rolb 1:\' ;Jnd PJU:V b;Jlt"elielll r~pr~ell' l:lr~ '\1111;1rt'~' fir 

II' 

Battery Cost by Size and Type (S/k\Yh) 

lull,1 \'{'Ihid., (:tl~1. rorj'xrulillh. n J6l:Wh III--/~\' hi\Ilt:TV 

COtll C111lllll: III ~llltCn.:\"lllllr jbmll;','hidl! cu-t, \.\lul\1 I;·:.... 

kWh EV l);1tte~T ,-;In i'fIUi\lU 1n II~ murh WI 3d !lJel'fi.'nll)( 

110'11 \\Ihlda (;o,:-t III h('J'wkr :IPI~1rrftllllnS, lhi!>~I..m~ PI) 

lile-te:'l...:;;-.(~ ~I.s the l'"O~lll( billic-ry fll~irl3.J;.tlm'lll t·f)/'HIIClllCllt· 

;r1E.~1 il1cr.... a.~,'5. 

Dnth"ry Li fc
 

Jl:alll'f}' lifl' r71ll I"xll1l<111:curt'-d in irrnu vI l"l.l, 11IIflT !if,,,
 
htlt trtlfllif.II:C lin lH,'.tl L:nmnII1Tl1ydll'il nll'trll. CYl-lin 

n>rf"P tH lhe pr'H'E'... • o( IH~,,·lI;'Il:illr. ,'l111Il'1 Jh,nlitl~ 1',11

lr:flt':-" l1w lydil1~ ,If lithi\lln-i'Jo b.lllcrllC:i llf'; ll\l\~l Ih~lri

"1\ nu.,l ,,, their h(,;llt11 WhLlI1 Lht1y :111.' dLl~pl~ dil'L".h:rrgt'rli 

th,-,L IJo, ,,,h,'n lhclr ('11(1(1(\' h .rill ("tJI11p1etd~ tJOplch'd 

the rrmlllfii,~g $Ialp. (If dllH~u r,r Ihu h:l'1pl")' I~ \'IIT)' 1rJ\~' 

.-\.HC-fDl\li\"dy haUcl)' ht'ullh Lo;; a.11'(1 ."C\·,·rely d~mtlJ:l'(1 

"W]llt'l 1he hattery 1:5 held at iI \-~ry lllgh 1[.11 ... (Ii l"hOlr~t!' 1(lr 

hll1J! llC'fiod) 1'1 \Im~. i\l lllrl.lcl,il'nlliBl."I,L 11t~ dclrhrril:us 

Ikr.:l.g Ilf r1~(j'P c,:Yl.lill~ ~nll'I\'f'n..:hPlr.\l'Hll!ro!-::;ull ill III ntl'lfl 

l"t'(ltlclit'Hl Il( 1l,.,.,;111!t, h~,II~IY ~rJ.lC!.Il~·, In ,Ill edecll j(' w1li· 

d{l. Lhi" \Vllultl (dru.:llvl'lv :--hOllN1 Ihe rfllh~Ul1rlhL\ur.llll! 

ullillptt,\,u c-llt "hllrl tin- ctllt'lIdnr ll[l' nr tho llnth r~r Thl 

fil~l ~11)\t IdltUIl u( t,lrp:··f'.JTlll:11 litllllllH-ltJII h:ltlUtll~ i"l 
I:Hr:dillt~ i1 (:rd;'1ifl~ of I,!;OO II) :'4,11(10 r~'rh'~ IAllht, tnV.:j 

b:}~il" Jl:H:1. ~l h:.lll"T)' wllh u ::t.on/l9'\·!t' lif..·V.'IHlld ];Hl Ihl"" 

,WCI-a1:!:t: I1I"lVOI .lhout ~ ~l··:tr'i' if il wn,·(, rull~.. t.:::,,('h~d (llll' 

t·;lrhcb ..·. 

mon' t,l1l~hlc 111I'Inl· r"r 1l1;1ll)' driK'r:-: 1n;1)'1,," IIi{) 

milf'i.lge lifn "'1 th"ir ~ll(lJ')·. H3U{lr}'ll1iJr;lgc life \1.""1\1 "~Jry 

d,'pending nn Ih.'" C1~I~ hi51fll1t 'J1 Ilu,1IiiI1pr\', fl\~ \~';l~' lhl 

which~ io( III I"! II, ,uHI thl' lInt.;l!tTllltl t.uIlllil,Ut"illlHII 'If. 

b~llt('ritt~. for e'xoll1plll. \'lilllu.1\'£' tl\11~'1U!C!' Ih"B .t!i hiqh 4). 

2.5U,00U mlh·.~ ilr m(lre,lk~tlUl!":~: they ;th~ 1,'('1e{1 mdr(!mflh 

unuynn IATT[~Y Stlf 1010 lOIS 2010 

lrbcH.lY 1• 
IHrln[t' " 

11~11TIT\\·1:-·. AJti:'rn:ah\~I}. ~\ IqU~ri(;~ ~re LJ-n:t'ln~ IStluOn r~~t.rdl t.:lIllthlr·ll:t1l)y 1111' U~I1,!llnll~nl ttl Em'ltJ·_·1 ,d,mt 

111ik~ ",,,'cr the lift" t'1( Ihfll-ql' I'"," Ihill j-~ t':lpi'lf'illkl.l fl', 1)fl'ldIKi.' lUJUJ(1 1111I1l'I")' 11Ilrl,~ l'1t-r 

\""("i"lrJ\t IlPf'I'~' rllo }III"l,ol)ltwi!1 1I..,,--.lmlt1 Q'l:lrJt~ 11".11 hl'l 

Cost Drivers .ilIPI'l"ClrIIllWIIII'J}- "'1 pel\..uritlulllJ pl)ll-t"llt 11tglwr. I n OJ Me> 

Tlltlll{l'.ii liJt:knl 'calC'lu~f1t::[,llll11 lUll."iLSHW1Ill:;llllL Wt:fnr 2;nup fll"\~ftln(Jlll "r ~~I1t1rl!J' ff'Vlf·", n.T~oM,rrh ~\'lIf In 

hrhin{1 hiJtL halll'r) l"n,.l.~ ."" lJ\llt.h '1;0. 7n IK'Tl....llt ..I IILl" ~""nrl"it ltn\! il.111r.n~t"·~ll\iilIJi... um'nlll\nll'riidi' "nd 1:'lr",I1' 

C'O"'lllf lilhilllU-ifm ("clh! j, Jt'IrIH"d It' litW IllJI'el'il,ll~, ~H)d rnK~\sh't:' It'l'lmlllll.~, ~ijll11lJ lip hI f,(IQ.(MJflUnh .. lint' 

('f 1I.f:H"'C'I'unt for8U l.erre-nt tlflJiltk t'l}I.I~' ~mflll ImpJ H\'I'  >'I",;\rwl)ldt.l dl1v~ tht: cntl 1)1 f'lfE\' Pltl:J.t~ \.111\111 1(.1ol:~(.:·1 

nllllt!C in l.dllm,.t1Uc.lIUlI tll.-L..:, wllU,. tlllnuJH Lm t!1I1l"'-"

fon Iln'i'i!;1 ~a.nl"(;'ll)lll1\ll~,'I.'1 ..1I11.ILk t.n~I'" .\1'( I,nhllt tu 

..........
 

Nameplate or Usable Energy? 

'~'tR>" rl<""J:,nlln~["'I"'I1ll'tf~rm~rr:.m.IIt"oj10:JYllr;l! 'I,mll ~U!"""h\~ ""IIlI>:J. II Ilmlll'll!n! 10 ,~'Il'lqJI" 

bel l're en 'Mm~at~· and'" i:tJle en·:rQy' ~~mfila',jI "curet '\~'Qn an,u..-ror liidmf'l'. 'o~\ Of (d~~Clh-'Q the £n!lrl h:tllfhl P 

,,,,,,,,I'll! 1I"l1 hill~ bllh! 1Il",mllJ1\ nlrmil"r"' "1,,.,,11 hnurlnl PolI",,'!"',lv 1l1' nom,p,,· CO,I 01. bIIINy"II!", 1"
lola' [0': 01111< holl"! d'~d'<1by 'h, I:t" ,...,b., .0".".,1""",, IIWhl 01 C>J4{lly Th",I;",' r"llh.1 ro,l, $11000 ll'lIif" 
2HII'h ,1l"ljl""lv"r~~ h". ",m,,!,'. h.IIFf\' mil "I >5!Iil1~r ~~" 

t1DW~fU ~ rr.ulJC~ tIl. nMl'rfPl~lo 1l'~'rN U.;~r,llY 01 iJ"'~'~ l!.IIlIHIIl'~ lU1Q' IV,il'(dlly tllh UI,liIPrl '~Il ... t MH"'r~ '~Il'·ll'rs. itP 

,1"'0 '" ~ r"""'IMI1I" .\Ih, '~r 8M hlQ' ,.od ., Ill. ball'''!'I.lal,,, JI"~~ I~ • .,Id B'" ""11M .'1."~,,..do"h,,,,. 
N"I SlJTtI ran!,. tiJls.H·\Dr~-e-l'tClrtlr;" (itfl r~,.~.p'1t 11fi:1'I ~ I'J('fUIJ[ fir Iflo1HC'np~ n.lmrr1~ln (.a~YI\¥ Ir1 QthCi 'I'.lI'Irth"I' l' ,Wh 

h]U~fY "'llh lISO pt-fc,tml ~t,;!; oj CMIQe r~~E' rr~fVin &«V hJllnWhor lJyhl! ell£r(J~ In lhll ra!!' lhe S12000 Mllof!YWOllld 

"", UI1'" ""'ffll ,..I' DI SI,OOO\lF' \1'111 

". Qt'fI"t'ott l\~ff1~41",r mrd¥ Ii 1110' m~r .('1lft1"j~, UVr11tlf'lltC hV' I" ~I\trv 1'1' r'\'lrr. «r!t.I\f1'_'1111~ll~'Y ,;Jl"~ d" 11 1','11'11 In III 1 

report, hgU-H rl!.tf11!fl(1! 1'IJmql:I~tIt capnh 

niollil :1 

Battery Cllarge for Assorted Vehicle Tvp~s 

I.lIr~U-'::/.lll rl~l'I'1 

~ 
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1.·1....." I 

Iypical Battery Charge Patterns by primary ~EV Tvpe 

-.,..c 

IiIC11rf'~ 

"
 

1)1lr kWh.· AdrHlir'on:1Uy. Ihi' f(';e.e.ilrrh Intlil"'lled nl1u'T rwl~

.~fhh, m."II'I1IH,·u:turin~ t.In'ch'l'n1cnls. thol could I,ll Ish Ih"t 

pnc-e,lnwll f;,rlhI.:T_ 

f111lhcriuoc r~l~h'd t(lcrl~1 f"lnd rwr(ormnTlcc J:ll h~t· 

Icry Illi1i';mhun. In p;lrticular. "ltmC ,,"urn.:nl I'U:EV h'lt ... 
tm-ic1; utili)::(!;] no ~to.ml stme-of-<'.luu'(c w'Illdow.1"hul 

is. (I PH BV-"IO b:Jt1ery,ndllY it; d.... iglU'·d tl' T¢1:llliTfl onlyS 

k\\ll III its](. kWh c:I}1'-lcify ill oTcll:rtu tril ....d ...o miks In 
I.:h;lf~c 1..1t.·ph~linH II1l.xh.:.. ThisllriU:l.h':Ol"lllIll:.llrtl sl)tnW\':,1Il1 

('('51, dTi\-in!tCllrrtlJlt h.'lttCI)' prle:cs hl,i!.htlT than hrchnic:1,l 

rrl/IIII,'menL, 1n Ihl"l-ScllC:tnUon rtl'plll.:allon;"\, IJlll::V 
m.aulIr..c:ture.n I1ln(J" tbe ~ll":,llt.'gk dcdsinn tu ndd t!X'lru 

'-<~II'~t'lt)'!n nnlPr It, cn"illrl! l'nd-nf-lifc lH'rfqrm:Jn\'c met· 

rlt~ '-Inc! nh~LI tI:lltl:ry w,lrriH,ty l·t'iluirl'l1l('nl~, }J()Wl;',:t'r, 

lIfk,lIlttlntmt.s altl:'.Idy ilchioH.d 11"'0'1: reuuf-i:d the- 11~r1 

In m'l:r~spli!(jil')' I'HEV batfcri(!;s :Ind {);!I.:mdcd tlw ,llltc

(lr~d}llrt:C' WIIIt'1OW, thvrcby I'l.'t'h,l-cing ,,,.sill, fnr flil' nl;':.:t 

MelU1J'l1tioll Ofa5.5<'1l1hlcd tll.llH'ry padat 

Industry Dynanlk!i' 

Wl,ile b;lttClry l;01~S 3re flill hill!. ~(ml!ra.1 itldu,-l.I·y tn:nds 

j'llit~....l ilnpur1ttnt pNWC£.S. is heinit InLld,=. O\'er lh81a~l 

"nwrill .......:l~ HICTt Il:i\'t l).'1l'h signirktl.nt ICfhlrUolIs 

III lrU'~e:-ronn:ll lithilllll·ioll h:Jtlery Jlrfc~ AF tct:cl\tly 

nil :tOtl"!·. EV hltti'T)' pnt..." W~f(l ',ftuJ\ quoted ot $$(10 

1jI,o/')tIIX'1 .;Wh. J>llril1~ lhisL'atlYlnarkLt phiUc,inJ'lnlla:-d 

t'0I1~1.l':1')· \\;],a IlmUt"d n," w.." I Ill' 1lIH11her (1\ 'Ullplf,r 

in IhH lmlrf;ul. II i ... Illli{1 impt\t1.nn1 hI nnlf' 1htH IUllrly 

chnln .~lTtll.:l1J.rcl,: cbJltalned dl.::lf CD:i1 Inll!WCllmd~~ J'01' 

~~ilnlplp. Illtl mhiHlII·lrlll u~lI~ III I' thl fil,'t wnllllun.:lillly 

;1~"lIIiiliihl(' Chr,wVull i'IIEV;.: -,n' hdnl! 1l1,,1\uLlrll1TI-tt Uj, 

C!lCII1 ill ~lUtl1 Kul't-u. Tl!tly :11(' ,1".:11 :ihillp1.'t1 lu C"iM 

ph'l'r'11 til Brown~h""\~, ""lichl-Mal1, l"Ind iJlI'Il'llk-tl int" Ihl'.l 

lllnl IF.Hery f'i"~k~ 'I hli 3lrlH'tnn1 nnll ,h~liltlllLit'h ld 

lhC' hUllum-ion cell Illd1J~''''' ncct!!f;itntcd fJM'1; l'llId 

JIlI,ro:\('"h. Hnwn\,cr, tbe rnll1~ny lllli!' Imnl(lun"~tl J1lnll~ 

lo ).nur('~ ~I ptiTllnn nl Vult cflll~ from L<.Chcm ~ub!E";dinrr 

CVl11poel P,)WN Jle':lmlm~ in :).01;1, Tl,e CnmlJilC-t f"I,'-'iM 

fadlilyi.s:local",od inlJ'11lDlid Mlchi(lIn,· 

Tho us. ht\llu1": ImlunT)t IJil elJrrclIlIYL'.I\ICrirll.:! n Net..... 

bud plt:U:c, Ullit pll~ ho\'t' \lln,·oldy Cflllll' '10.... " tJJ $"')0· 

1:750 pN I.::\Vh.·""{I' nrx:.t ~)~:'Jr.tnrc likt'I)IIf\huC'ht'll"ll(;lltl

h,ed~'" hil!hly ('nn11'1~tili\'t' m:\rkm llll'mming lrHl1l1hl' 
coUll ill\l;;C of lIIUltlph.: h.tH!'I)' O'P.M'lii with eU't"t"4i t'!:"II~ldt}'. 

;mnpetit1nn fnr Hmitwl llnH drlll1f1nd wltl h:.wllln Ir,v,'lor 
l""tlety prk£':L (\!I.et :llllfi, llwn' nli:l)""-' n Ctll1:11llliLlalign 

ro(h,lll.c1"Y ~upph(lr.<. Al the ~nlf' limu, UJli~ d"'fll.lIlU ,,·ill 
rnml'·Up h' .<:ll"lllinrthlc 1(",'('\", gl,.lHomlilllil ti;;:~ lInd prl(lt 
hl!llufJL.~ ll'f"lln ,"Olume-reJnltl(llWI (1ldu~LIOI~ ';1_ woU :'IE 

frotn ilUllllg;rdll/:.w IlI;Hlllft'ChmnJt l'l.\otiCC'~ ~Jld optJ

mij(.f'd S;Ullplydu,lus

Compon.n. COil 
T11( fldv'-J1ccd ('nmll(lJlonl~ t1'(I',ired in ('k~ ITiC" ddn.i

ul\hl$ 1.1,,1' euntrfllutl,l to. hlJ!h~ 'rC'hidt: c.lI;>I:~ Onbrii"'rd 
chrugcf1., p~\i,'Cr IUVt:!.11f!1"', ~f\d elt't'lric Ill1llllN .11 

ttl , 

Batterv Cost Re~uclion Profile 

!It; ~. l sn,(1 

rt!llrt-..:tnt "Ittulfiolllt !'[HiIMI' cr( un e!cdn..: tin"''' \'flhi

elf"" I11'fn1lll co!=t~ Wilil,' J"{·lnl.j\·flly o~m.1l1 ..~1I11 rt'~pn:1 

Ullmtwl) (r)"'l'-, llll'drit rlnvo. .!i\·l'tt'lll (:Olll1',lItl\Ill.~ O'IH) 

11i~hl~r ~'j"'ts 11\'!1l tllt'lr ]L.-"E \'fllmt~f])llrl~ ,1rcnmnlllA Illf 
I'IppJnximlll"ly flJUJ Ihint lll' Ihl:' bllill EV llrlvt'lfnlll ('lI~t 

For r;F.V~ ft1-m...H:h CI):5'1 pJritywith ICP. ''ehj .. le~. tll\\ t-II~1 

tll C"ll"'Crrk driYfl ~Olllrlnn('nts ",-fll n",,'d to hf,J rrdll('ul 

lhTTI\lgh lnlll)\'Ol! iun lind ...."JUJ1Il: llro(hu:"ltr'," 

The lack or ;:1 mohu'Cl, hiCh-\"OltllnO lrmr~t Inr 11lc-r

lric UfI\'etr:'ln Ulh'I'lln(!nl." l! n ~iiJ.I''Ilfit;'''llt CA\.ltl r1l1wr 

Tho mi'lnu(ntll1rin~ pr,-,c~e~ otl\d d('~J~1I tcdlllillhajl':-' 

for Ih~$e cmllpollcnl.t: are IDf)o{eiy lilllnn·d tlJ JOw-n.llulIlt!' 

inclll!>trj~1 npplit"lltlfins. "'hit h rl!SlIU, ill l,mCCi$@~ lUll! 

kchnolll,ltle:s Illillmlzt"d ;,nnffi.ll III\\'er t"lIdru-'\-dng IIIll! 

l11,ll1ubcmnng illlv'rirn{!!lt ral1wT Ulall lower "iHiah1c 

rosl..\;l; ,111:SI" f"lImpnnt'llh"l"\! l"f':lmnwrt't3.Ii7.I'd in hiqht'f 
''tllumt1 ;WIOl,HI!I\'t· ,lltlllitallfl"". tl,"n' \~IIIIt~,("ldllhj ,11\1 

Ild\'J.lICl"-I hI th~ lil1ltti" of tht= ~lrt fl)T l'Qlllpnl1f'lll flA(;k.:.lglllll 

(!lId t\1lP,~rnbl~~ 

Suc'h odnlrh..t'rn£'lll;: l'on ho SCt'n b) 1.('mp~1TI1l1Z llw 

:1UQ-1 ltriutl und 21)U7 (;;Ilnr)' h) InllJ Inu:t,lt.Ui dr-i\o'lC J'y). 

h'm The i1m'rh'r In tho .200; C,111lry 15 ilIlProximnltJl~' 

.all pOI'cent ·nHlllflf :mrll~ Iltlt'Wnl h~ht{"l' "'1111(' ~\'III'I.~'
illl::~' 1l1(llnr ,,,,"!th u ~U prrt"Clit lliJ!,lit"r !lOwcr r'llhl~I",,~ 

produeHon Sf.~"Ie. inr-r~n;,:;es Il:rn.u thi' Inc:h.ll.lry, dj·~ia.n 

rml1 nl1l1lu(nclllrlnt! ImlJl·n\·('nH~I,L:o. ','lHllI:onllulIc It'ltrh'l' 
eompUl3hlc ltJ1llfr1\·CI,1ellts. 

}!qU>lJiy ilT'lI','rln'll \Il (."{Ilnfl(I'lt'llt l'nf;L ll.lld jlUh, 

l11unn 1n11'f!f""""WIlI!= will he> :\11 l.IuhlmnlJn...U1p,btl' 

" 

u I 

.",WI mill 

~upp!)· "~'~I." In In .m· t'":It~" Ilw ~1l1'111'y l'ht\il'~ ilrfllllld 

dt..'drlr.: (Irhetruin (:oll"l)onl'Jllt "I, lft1Jll.JJtlr(' (or Ilu' 

D~'~ qrG~:Vi--TI .... ~t:lte urthe- t\llT~I\l"'llPphl thUlll1w... 

hrNl hlrullfh II hv Sllnu.' \,'hid" (Jf.~I~ "I:Il~' lillUitl.lInt \11 

I;gV 11l:~tl(H ~fTtwlh.tll't'L l'x;llHl'Il', inll.',,!:r•• lloh41fnllllm" 

,lInl ~r;lr I)IJ'><'" l'iill Ij~"c.I~· ht" " .. Olll'n'! of tnJlI lllld "III" 

n:l1wlinnr n"WI""Jfl l"11"1~111:t HI willu(limlfhJly TNltllr,' 

It (t'jlliJtllllH nt III fllt' "'-Ill'phl dwin Todl\)', Clilllhllllj' hi 

l1"'~lijll 'Hld Il1nIHlr:u:lll": Illh~lIrnh,t1 .J-Sfi(Jnlhll~}<. t't(I<'.,c Ittll 

tlxlilll within rnnuy "j II1Il IrrldLliflllnll.·nr bolt. itll1J hhth 

pO\,,.r mtll~lr(lIlJlphr.rs.I';tI11H;r:fhrlr.; ll':lddf'cri> lhltt 11('('(1 

an' lJt:CUllljl.~tO(llu~n!t: 'lIILh i1J tl,e"lllIt01:lc tClul toll.~hlI1 

~t\\'i"cn 8\1r~ Warner and CQ~I tn dc;,',·lfip ilHe-n;,\lctl 

Imcliun drlvt1 .....HhllloiH_q A..>( thu n':fll~l'l C::tllilillIW~ lu 

tJ,.\l.·luV, fUJlI1I:'I' :-lndCJ:I' dlld ~(luilY IHlitllCI"~hil''' ~I\. 

likt'ly 10 cmN~p~ 

Ch.,qlnq Infrulrucluro 
In -.cnl.T;lI. dlOlrlil,imc In(m\lrurlurt'l"U1~ VIlr)' hyo Itw I)'p..

of 1!'l..hl11"llrttZY ~\11i1lo["'.IIt1m 1n \vhkh lhl'y tJrl Imllllh'd 

r'ur I1lu m"lprrl'o' D( [h-d jll'r,lit..lll1rt., I,("wl I rho"'ln, 
fUltl.') wW h(' In.suHh,u'nl h, 111Ql'llht1IJ rH'c~l~ (nr PrJJ;;\' 

nllfl f,V c1H\~ln!ol. 'fhl' ['XC'(tI,lif1n wnnld 1l4J low nult'ng,,\ 

Ilm-Ul iluullurn fitlul ''''CIhl[II;L''i IIHlllllid 11, ... iL i~111 (llrhult"l·r 

period.., jlerlHw(' CW't.Iln fll(l;tt.'1,t1Vf! Rtld redor~1 !lrr-"Orn
mUI\ Ikel \'(!hi"lc.s. l1ullhup.- lU'u nul drh"inlll \:.h~·.I'lf'r· 

i~lit .. thAt ""Ill L~'I,IG111)' !-ul1l,ort mJnllllnn u(~llll""f!n,-,blc<i 

,rhltk.. ftt It'J1Si ffl,mn IllIX~.h·fXonllmJC' p{lrslu('tl,'t" 
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.I~II Capital Expense vs. Operating Expense	 iEV Battery Charge Times 

VEHicn BATH.RYCAF'AClT1	 (~"'R[,lNIIJ,j[JH~D CHl.RGIIiGr{l'"£F rUllIlE(HAt:r.E TlM;: 

i'"I' ./1 ql'" 
pu~~,.'}t'fC.il -'--4 .,..~ l.,tll 'H" r::II' 

",·ll I~' fI'.U 
u.,tll	 )11'1". 

ChH5Ttuck l~U'l:" 1....1' Uhf ~ ~ 1".11 

l!nlJ ~\. HI 

11\Ti Hl~rl~nt" 
Chu7frlltl '0'0';11	 lr.·liJ 1.' ~. 1.7'1'

t'~'tn 'tOlil I' ~r 

\\uri> I,;ommonlv, I1c:els th:ll h;\\1.; at:t.:Css 1ft ttJltral Fast Char~ing 

p.'lrkin~ filCllilic~ flntl tlKll h,wtJ fIl k'.G1 onL SOIl1('\l-klt l.·(·Y(']IIJ clt',r,cin,!:;Hr DC t() DC f;.lSI chnndnc.cnn rcrlucc 

ll:l1~lhy uppnrtunit)" In Chllf';(;l.: pCI' dAy ((J\'(!rlli~hl i'nr dltllgc limc~ fOf ,~rid"t:ll;lb)od Vl!hrtll'~ t,) II \TTV m,JII

.... x(ll11V'r) \\,.11 opt fo.f l..e\'t!l IT dtlrgillt! iz.:~OV). LI.'\'tJ 1.1 ;)St'ablt 20 Lo :~O l1til\t1It.::::i f()r:t full)' dCltll'tt.:d l)as;:'('Il~l'r 

ch;·ln~~:T';'-l.'n(·n rCrnITJ lu ;1": t'!C"Ufl(: \"'ChidL SlLrplr ','("hk]~ h"lrteryl< Tht" earh£"st u:-nllll dlllrJ:(,n; 10 (QltPf 

cl/ull'nlt>1l1-Lurr\.·lllly 'H"<iilablt· in tin.: mllrh~t Ul1 Ilf' th( 11l:H"~Lt hah: bu'tl lk~l~nt!d with 50 k\\' cd loIJl;h.'it)·o 

p\lrd\il~('{l for i'Pfll'llxhnntely ";:2.110U pel' ullh (hrHdwi.H'C ;)1l"wlIlgthem til IlH\\ iJt" 21 kWh (lfw'\~et in ~"~Ll!]y k·~ 

onJ)'l. Ihou~h lhf" to:iL \"iiric~ \\·ido}v !l('pt'orlfn!! nn Ihl~ than JO mlnllte;,. Clll tiline" 1)r;il1~erlU,11(in pr.rc.ticc, !:mlay's 

OP.i!.i ;uul thu ."I1jjr~l,r's sull""\\w'"\: 1';Jpaeitil:s I., Slifl1.4';m:~ lithil.J1ll"ion b:ltlur-ks Ch;Ui;:l' mort: r..tpidl.r a\ tlw lower 

.lllc! in~l;Jtbliol1 COt;15 C,ll1 udd ;)~ milch (I,: ~~c·...eflll th()ll~ f'nd nf the :::t:ttt.;"of-('hugc \\·indow. with Ch:lrgl' lIn)(:~1 

-t;jnd dullurl' t(l the Cll~ll}t tl U:\"tI11I ("hn~u for ll~f; ]11 a slllwmgl'l,,;llhrJ b;:lllcry'~ .sOC 111\ (l:Fil.J.f'S)'· 

1I~L'l d~I}(IU' Unih il1~tallNI in pulJlk \\i1l carty hi'glu:'r Cl."l51~ for 1.1.:\'0110 tllllrgcr>: hd\'{: fallen b}' apprO"I" 

inst ,t11:1lil1n COsl", I n the most t.'()11l1110l1 ...onnf.1Iroi't1UllS, InMely ?) Ilfrccn1 l)W'r til .. past 12Inrtllth!5:, but :11 nluJ,1hl~' 

t;;u:h Hni~ i" c.'fJ~lhh- lIf c;lmI')!lnst l}ne III t\\'n '"t!hfclcl- ;,t ;\ ~~~7,~OO l>cr unIt lhU)° ,In" qill ~btnifjt';HlL1y 11101'0 0:ll('t1" 

ti11lcY Pi~uI"Cl2r. C:hll1ii1lilll tho .lsS('l:'ialcc..ll:h~fhtllill1i~<;; ft)[" ~\'t.; thlltl Lcvd II (11ill',£!.c'r:<i:,:-ln ,-ldtlllii'ln~ lilt im\,~":l of 

a nltllll'l't ufhJ.tlt·ry ~i1.e ... in 1l11ltt iple confl.'tllHlt it)n:, LenoJ rI I thrlft11flg on :llltnnwLI'H' b;lH<trk.ll, i:; ~till !J.eil)~ 

~l":llil1~ Infr:lsln.]J.:luru cu~t ~lim(\lL-$ \Ht...«\"UUU thl e.·alu;t!cd by b~llt.:~ tnah'rs. Thl IUnOllll[ ufhi:;\1 ~('lIet. 

nllllll.er nf "HI~Vs III F.\,,, lH'l11NI \JI ovhl('''s u~ful ('unh!At :1le!.1 11)' LbL t.h;JrgmQ l:<lHltJ h:IVl- deILh'ri(tll.~ 11J[crL..... Illl 

fllrc(ln~id~ril}g1hE'iJJ\l).ln()f('h:lr5:... rct)~j '111 thr· tvt,,1 r.o~t haW?!"y lift, I HrWtp'H'j" a( (If (J~ ::!OlO, thor~ I" VUfV lilth' 

,.r lJ\\'n11r..h';p for (jJ'Y" In nl'Ll ,lllflli;;~.LH\\1~, "h\;u/llin~ n il\',ii]ahl~ 1lIIl!l I,'n Ilw dfL:Cl of DC til DC ra5"t dhll~ilt~ 1111 

otic-lim!! In:o:Ldl]rt(inn cut.:l (r,r T.t:vd 11 eh.lt!teL,> flfS2"J)OO, h,lll .....f)·IIIl' 'I'he In.:Hl"lll \11 Ll1l' ltt...:hllf110t.\· "I'ems :ll"I~;)n'nL 

wHI lh;"jt 1(1(:'"Il r.lecITicl~Y grid h:lnhYQre ;tnd 50fhv;lrc from lite dri\'"cr'~ per:;f'f'cth'o, hut It;, lmp::lct fin the Lat .. 

UPBilltll~s r"pJ\:~C"nt tHl ;.df1iUmulJ SlO.O()(j to t15/)llf) tt.::ryand tJH! Wid i5!"lill klry:::I"IYl1nh'5tf'd. In rael, a numher 

honlc hy llu.' 11C'Cl nper;llor, the 'l'1'JSljl.l e::I;lblis,h.1 c{'.11LrJI of lllaj'JI" b.lth'I"Y nuakero :llld ,,·chicle OEM:;. lin !"lilt !ilc'tnf 

ChMl!lJlg Jlt:! wr,rk ((If 10 EVswouJd I)p mOfr'l brio s:~o.O()o. fa:"! l'h;,rglll~ inlo t h(~ir bl1~i 1)~-1~" (Jr tprhnl.logy p!:lIl/<.: 

"I11t-" i.~ ,! ~1~,llific'U1t ~otpil;lj 'lUI In" thnL mw imll:.~llfll 

hrll:l,It:r dL:ds.if)ll"m'lktn~ prut:L~!O flH lIL'C.1 ..pcr'II~Lr; 

set"kinj;t tn ;Ujllpt ,Qrld-eIJ3hled V(·l1idc:;. 

l'"h;c1 t)Jl{Ar;llrll'~ 1l111st consl;mn), h;1!nnn· IIH n>t:t°tl fOl Vl!hitlt 1~';L-lI1~ rt'Il1U\"f'~ lh" Cll/lt;;1 hun!"" pf 11111 IUII 

.ICTC~ 10 c.J.pit::l1 with lin! "I.,c·d fur ncow \-e.hirh:s III l:n'l:[' nRht iIl\IH.!r~hl[' mudf'j IdIH..~III~ I!L.-t.l Olll:t~.rll;~," Ifl trl"ll 

cnmll;.nlt'.-. flflcl m;lIll,l.).l:r:-. n)1J.-.1,I~ rfIHlI)('l!.: wilh .. till I \',.hkk ;l\"(Jui:;;itkm ,L~ nn {lp-erati(tH;11 {';i;l>Cll:'t l..e~~ tl",[ 

cr;rpufnltdi"i,,;!oJU IIII' q:;iTCl't,~,pil:l.lll1~II1l1.1!itl'1l"rl.irf't·lI'tl mcllldn m~inr'-mmC1°llndOU)('T~l'rYIU'~1" tlw IUJ"'" prku LAin 

lClWD.1'f1 iU,llt(F;l JlJ.Jt:iu.clin::: U5C~ 'Ih~fotm,)(\!"r-hid('rwo'li IU111\ [Cllm.1.' (i1I)llr 111:0;1·; rur lin);.!.: llt,t:t 'lllCl~tt'lr~, iln\1 k..:.:t1H:-

('r~11111 {1 t't)n1P:lnY nrll1!itll 11\lCtl\ c-hOfp::('~ (;1.4)".': <.l_~I.~nljiUll11 mnVrll,"'ltl[, nill" In .'\t·l'"IJI'12l'~lf1t.'T.In!\1}llm1U jlUrt;h,I.'lll,l; iJi..... 

ttllc' in b:tJiIIIC"ij~ UlP-Se d~lll,lnll~ ...\Plilll:<im:,tl·]V FoO I'el' lnUIlI~ !rom whkk ()EM~ III\wlin~ l:t,...l": Illf lht·lr!f'l:sz'1.·...:.. 

t.:~nt uf 1I1'c1 :IIJlunmblll;l.... 1llHlllll~S I .. r;. lnll::~ in Ulltr:l· t ht: Il''lb. II1ld ht:llt:.flt~ Ilr 1111' lhUtr~nl ulVnt'rsh'll 

liun ....-~t1 I'ni11ion Ill!'':; ;IIHI Inlckii-\lf\;h": I'WTh:d uUlri~hL nUtt!tlli could lIltinmh'I:' lHW~ 1m 111lp"c.:f 1111 UIO likdl~ 

I,y tilt'll' l!per;t1Hr~ ~ lIr .TltjHWi"" L '20Jn InihUl Uv.')Wf'  ItllI)(lltf:l flr'lot UJ)ljrahll ttl .ltlupl nlCLllll.: lln\"l' It'lIHlllhr

~hlP IIlodd. thf.'Cl:I,ll:l] c·.~t",MoJ!!ltrk (bIn' \dtlllt,~ \\'[11 gklt "~nl eXllllll1l(" lht· hi~.h c,lpil;:\ll'u:\1 requln:ll"ll'nL-s Ilf 

Pft~llilt fl !'lIfIS-l.lI1Lbl .. h,d]rllj2,(o in 1n(J~ i--\lmp::::tnh.'~ ,mu tfld'l'~I'!1 IUX~, I'Uevo:., :md EV~. p;lrlit'ul,.rl) III 11~plit-.l

iusiiltlli01l". 'I'ht" ft'J11.,inri..r Iif~ :ir:' "nd (,];l:'~ I-S II'"IIf"Jr..-.; iii ~Inn~ 1ll',';'lvfN Ih'1I1 ... P;b"SI'H~lJ'1 rHllf111lltbilt mu:ht UHl tot 
"lwr.tll.nllwf.:ruh",1.,SctJ,- -,U it;,l bit· rOf 1I\lld~ht "' ..... lIlTsllIp R-v!'11 t~ln'FlI"lv hn~c 

Rr'lth fi\\"nt'r!;hip OlUri It,\'~in&. hf\\'j"l ;ld\';Hlt;J~i':ii fiOel hll<;inl~'i{;~ nlilY lI11wl11in,~ tr i'1l:p,lnt1 ~,~Plt.l] hud'.!I'lS II. 

di"i11h'";\IlI,Ult>S. (~llmpullvlln.flillltltm.,1 llU-m'l"':'hlp COl'I ~uPV',tt ~llh... tdl'1ti:l1 ....nllmli'.~ 01 I'HI":'\ tIL' r-.·v Illln.'hrl'S

11111,,1\" :0 tlu·t IIIJr.Blttr th~ f1~'(iliility Lll 'wqlllrc \'chfl.:h:~~ illl.. Indi~ldllid (li,!\:.t '1IIll":iI,,~ m:Aly,d.~1) finJ it dllfklilt 

s-pt'C'"i:,hO'.l?-d rt,lt i~"" nOl,'"dJ;, parhculllrlj' III lhQ (:.I:'C Ih[11 ;/Inti ,(;H~lly to Ir~lin or hiI'\: ill-hnll:'l' :·IJII£ 10 HlllinL.lin Ilml 

tilt> Al!t!t lIP'll':'.ln-r is 1:11!{t' I!lulUgb to 111:1\,[' 11I1l.h \'nlUll,r' :l>l'rvln:' r]{'clrk ~lli\'"v('hirle~,,Ilillougb llll' 111;lll1li'II;\Ill:1 

lIUfUi!'lilii'n;;. Simll" 11t.:~t 4~ptl~lLn~ltl.:-',pr"h:r III mmnt4in T'"e<lllil't'nlf1uts of 1l1~ClrlC dn",<, \lcllidfl~ ;Ire ~uh... l.ll\.iIlHr 

VI hid(~ in hutf"O wl!h IfltLJrn~llllUlnICn.l1I~c~\alT.(In Lht: k,~~ UlJllllhl'~t" III ioll ICE\"t>ldcj.-°' 

;,t1,.~, h::\lld, <tutrit;hl u'xl'll!l~hip em Uu up II s)l!.nlllcr.nl Giv('u hi~hl'r up .. frl,nl 11.n~'iI'll't ClO:'il ;llld lrw;t'f 

fll111iUnllJ( Ldl'1t,l fUI u ill.!t.t U" llul". !'tH' r'wOljtll1 ..1(l:.~ unr.vlm1 "j)(\i.ltinu, C").,~ 1I"'''e~ .ll'o!ii(rlh\LIltI v.. ilh lied tll'l 

f, llLilily .\l't\"kl' E\' rnlr;hl co..:;1 ;u; much [IS 11l111tttlilirm 11 lrirlL:lItOF1. I <;hUl lll\".tnl~ fill;II\ .. IIH.~.lLd~tn~~ (l1ldh(lIl~ 

$,2So0(10 II') $:l.o.on~1 in :201f,. Clpl1.1! lh:,l j~ p\.li tr)',onml rot sPIl"TIIliJlg tilt· hiqh LllJ'ihd r'Xl'l,!n(hturp~ l'1ll'r IJl" lir., 
il~C"t .11 <,(lii~ili{'l1 In lhi:-. JllndeJ i~ IUi,H'.lil.lbk fut IIlltel llr 11111 :lo{"i.t:lO wllllikl'l\ 11t't.lilll' Jl)1111 HUll,)!'!:!"1 rl~r Ih~~,t 

I'nllhlL:li\'.... lI~~;. 1)IH.:r:Jlm!l,~f'I'bnJ!1rJ ]C'\'I'P1I"P this t(ll(hlWll;R)'. 

I, 

Sample Cashflow Impact of Vehicle Leasing vs. Ownership (CapEx vs. OpEx) 

... 



II 

I:'IWl 4,1""IUUII'(i.' 

Battery Residual Value 

ltnak vtl!m' oft~1l plays :111 impMf;mt p:lrt in Ilw ilVunlll 

(lnllm:i,L1It'flhIU I If ... whkh... IJClIl'Iulitte till wbu IjU.'O" the 
w·hlel~ and Ihe tyt)t (If own€"tJOhip lransnctiroll. J't'$Alc 

Vi1hl~ 1,,1m havl~ a slJ!'!lIliC':mt hnlJilLl 011 fm:lII..:!ul risk as 

.....cH In IxHh the \.:ollHner<'.ial .11ld PJSsp.n~C'r Ill.lrkels. 

cnll1"i~~ tllnt Tmrch".te and l'IWll a \"'hide' ,.!SUlTif: tilt- full 

k Q!i,,'l;ocinlccl with T'd:lh: '.';dn~. InIH: Hhidc is kepi jn 

~uol1 t undilwil. :1 high rU.")ol,h Y:lhlt' am hff~flt thu Int:d 

(,o... t of owncr:;-hic, ~i~llifidHllb. 1rmar~:d rC':-.aI~ VIIIHC i:o; 

low. (IT' Iht' ,'C:hkl(' is in poor l"IIIHtit;tm.;1n owner miJttu 
('hoo!>f't 10 hold on lhe 9MCl (or illongerperiod oftilll{,. lip 

t" the rull11scflJllirc oflhe 1{'ehnnlogy, 

In thu persoJlsl·u:,r- marKt·t, il conS.Ulllct wllll 

(JIlt!;. f"r ,I dtJu<!·cnded lei..l1"e will tYl'il:llly il!i;;Il111C 

h!iIO:l; rl.:;!;: n~.s:l)djlh1t.l wllh rrt5111(", valuu-thu risk sits 

laf"}::t.1ly with lh(~ h.'"J"~C)r. Thl: (lj.,;umed rl,·;:;:tlt~ ....lllli' of 

vchil::lr-dclt"J'mined by market trend.,; Rnd c.";jLJr,l.:~ ill 
ll~mand (llf diffen.'nl vchiclt' ~;z-c" und IYPil'S-I~;ln h.w.£! 

:si/-jl1Hkant Im~'If:1 on lh.-' :t~i'\lmc(l vt:llll~ of tIll' Vl<'.hJtk 

.tlld therefore 011 monthly lc~tllllt!! j:)aymcnt 111110unls. III 

:1 1'1 t1n iol:-, It.s~ur$ try to lT~n¥fc.r snmt'l of the n:..... file ris.k 

h:a::k til the cOJ):;ume(. 

from n b.uille'li model 1)~"rYflel;:tlve. cOl1lm('l-cia! 

I(!A};I1'\~ banthl$ 'lJl.nific.mtl~ fnllll tilt) widClprf'<ld u~c 

"f 1lJ1CINlndud r~Mm60 fir THAC 1f:ln.5.ing.. TRAe leMing 

1I.ls '11't!SlllB risk I)nltil~ 1hltt tSlllull ~illlilnr t'II;)\VlltlfShiJ1 

(with lIll: :nldl.!rl benl!rli lIf hot lVUu:;\.I11 Crllli!al in ,·elude 

aCtiUlsilinll), At the enil Mthe Jea!c I'Jeriod, the Je.;sce iF 

l'e~rll'lSi·bJe for the nel gain or I()IS~ 011 thn re~alo of .Jll 

'1' II! 

Biltlery Lifecycle Perlormallce ililn Vallie 

individual vehich.:, A., II n:sllit. C'llml1hlrciul le3.!fins t.!nti

ti~5 shnultl he llluch mort wlllin~ It) CtmlJidor 1~~!il1S: 

etu... lri(! drin.i ve.jlicll·l1. includiJJA. PllEV~ and E\ts. 
1f00l'('"\'U. hecal.IHl' lhare ie: Jiulc cxperiunn'with lllL': 

fl.'<;'lll"'\·'"llut!o[ ~rid~l.'lI;lbled vcllid~!l. dum' ml)~fillHia.lly 

h", i\ hhth M~r;* fJr ric:.k ;Isjul"inttd "irh rf'salt' \..... hl~ 

re~<mtlf'...u of lJwllt'[7;hip Il1Vltl.1. ("hlJunl:rci[l1 ctttitir~ 

thtlt c1lDoJ'f'I outright 15wncrsh.ip-appIiC71hle 10 th.:: ....l1ft 

nHlJorily of IlrcL '~hkl(':" ill thf' United Sltllcs-i.::ouhl be 

hc-sit;mt to Jlul"l:h;J.s~vehicle.$t.h~t honn'1Jry high lIpmm1 

c.~tJ, Rnd 110 proven rC1inlll m:nkel v.'\luc, WhiJ('. the ri~k 

thrfl.Shnld ismu('h lower for ro111meJ'Cinl ncclle."~ce}iduc 

10 reduced copitol TC(IUln' mellts. Ille~o C\I~t(JmtlN may 

5"tiJi be hcfliltml tu be retJ)t'llijiblt: for rill 11IlkIl1U\'lll('sale 

\"du\l. The issun J1l11o}'"IJC leN! of Ll ..:halh.·n~c in nCC"I~ (hat 

hnld onto 'Io"'Bhicle:, (nT 11~n~cr llt.'.rtoli~ of tinll; lliid do not 

lypiCDlly c:'CPCtt hil!h rewle ~Iuc, 

T1Hl prhmuy l.lrh'cr ur ulwcr1..:.Iinly rCJ!<ln.lin~ the 

lC5~1l.· ":!lue 01 jjrid-lJ.l1llblcd ,'"ehlcle' is the htilll~cry. 

.", Iflt~k of nrnrlirlll 1'X"perie1H'~ ill Ihl' long·lernl \!y('jc 

purt'onnallCL or l;)r~l,.··fMm:lt balli"lric:; 111;lkc~ it Jiffi-

It tfllUl\~e as~ulllpllnlUi IllhnLlt thl"! OlbiJily nf f:V~ "n(l 

rlffivs: tt. CflntinuiI'l lo perfiliT'll al de..ir-od IO\'C.lll past:l 

ccrltliu poh"ll Thi~ unc.crtilinty iUnuld ht: C'X(lFt:Th:'lh::d 

hy • lat.~k ot 'rDllSp,trtll\Cy ,\o,\wruulldinl:J, ImHory health, 

btll n10,8.l 0E:M.J: "re indllcJinlt ndvanccll iol\ware rmd 

u1.hor t("lcnlf'l.tin thnt ",HI Allnw fnr ;.0 nCt1.lrtllu rC4!d

out of batler)' h{.'I1l1h wnt:n PlfE\'s amI E"\':;; ,Ire "l'~ldy 

forrenJa .. 

~ 

-

II' 

l\uctIOIlNet" Hybrid v. Non-Hybrid Trend, 

(iJIII!,~M~~I'~1 -------------------------

~ ~~ ~~ 

l111Hi\;llclr, the- r~salt> v:llue for 1hcUl' vt.lucles ('~11 

only Iw c!t:'1"eTlllinrJ IhTOII~h m..rkl'l c~)CriC"llt.'(t Tht' 
Ir:1l1i!-loll:rI hylH'lt1 \'dllt!l: l1\urkC"lIIQC,'\ l)rT(!r sllm~ c..11't: 

fnr l"llllmiiln. howevel, P"T1icularly during perinds of 

hl,ghor ftwI1.rih'~ HE \ 's h(I\'c porr(lum:tll:):"1 l"l'llleh· well 

tit ;ltldiul1 nurin~ l11id~2.011$..lIil tl·tull fUl:l flri(;~ plJ!f~ccl 

.t;.J,OO !H'r ,;[.:tIlIlTl. 'r,,)'nt\'\ 1nJ Hand.. h~brtd n'lt)dld.J 

~;)W incrt.:u.l'.~ in muntl,~ovt.:r-munlll J {l1.jl1~' "nlllt:' lh,,\ 

I~(·' !'df'd lhl~ lll(I'l'll'h' lIllililllUlr;lhh: rl1~ll:lfi{H~tlt len 
mntltlto.1.· (:O:i.."i: },ig\":Ln~ ;~H). 

OhViOll~I)'~ tbt! unique lUarket ron,li.litm1i that 

,'!'~h;ll;!d In 2f107 ""Illt ~1I0~ ShllUJd fllli h(:l'\)~~lrllr be. 

;.ule'l,mlc.(1 tOfl hrnrully By tim end or~OOiJ and in1111:\lt' 

:lOJf', hybrid mod(!11i IlCrt(lrmctl \\"orJ"C Ih;m IlwLr pcrf~ 

l,ll auctinn, ;;S fuel vri~\:1:; h!I"c. rcturn~d W much more 

!tllll\;,gublo 1C:"ci~;lI One cllnclu.ion {rom tim. is th;'1 

mllct'Occunomk condillnn; l:nli dri\"P .lcml)Jl.l! ftlt Spl'· 

i;llk vehltlc ll~c.llllHh'':hJ~. und till .... \\-ill ''lHY o....ur lim\.:_ 

lh,w",\.·cr. Ul~ d:-ltn als.n .Ju.(qe~ls thOlt the.re i~ l\r)thintt: 

lnhC'TcntlY UTItJltn.lc[i\·e .• hnut ~lcclriL driq:' vohich'~ in 

I.:l"lJllclllry l\U1rkGu. ]11 (atl, in Ow t1l:!ht nHtr,!<cl L:nndi

tion~, lind \Ylwll pcrfOtnlifnCf' h:l.t l~n dl'i!Of'IlSlll.ttcd, 

d('c-ll'lc i1rin' whide'" ,mtJwrl"Ptli1 wmp"lri.ilJlf, ICE 
model:;., 

Second.ry Battery Marl\Gt 
TIlt' t(..~Il! "... lm· 111 1'lIEV:o; .tInd h\\; rltuld hI ,j~l1i'lI· 

c~llllYflnhnnct"dhyC'On~i(lllrillglheruidu:1! V:llll(' of til ..... 

0, 

"
 

h~ttcr:' 1lJ;~lfnnf'f it h:'l<: degr..tled h~ynlHI it·"I1I3.c{UIrIl""f;:!' 

fur ILtHUhNH\-'C tipplit~lioll,~. rU3slhh.: 5"{"Cond life nppli .. 
r,itillll:' Illdlld~ lJl1d:nr IWWCI fur hllnw~ OntC(l~. :11\0 

cdl-pIHlnl'low~n:; ll.!tjCtl,riJ~ttfnrilltcrm.iUtjH ft!J\t' .... (JliltJ 

cln::tricil)' :oiupplle.s: In ,.-(>cundaryvthil'I(' mnrkCl~: or _4:l' 

iOTl,lI"Htcu C'Ornpol\\'nb, Th., rcshlulil VJlIhtc flflhu hallur~ 

will bl' dutt..:flnincd 11\' lh." ,\et n,sirlllnl (uJ1;ldt\· (11.\c :,um 

u( ~J\Ch nnHtll1inll t.:).'rlt'f l"'1IP:H:lt,'I) n1l111ipll("(1 LJ}' lhl· 

\"Ull1l! uf that uJ.pudty, H(,:~id\jOlll,·alul' ",1I111Iu,Jly L·>..u·c....d 

!Lllldlltlll\n:llll'ial t''PllrcU"tt1d ·J;\lllfi 1\11~ ("lllti'lflW 111" 
(;Oc:.1 ~lf CH11l1l,ir;thlt' n~:w IWltt"ty (~I~'" Fi.~I1Tl' 2(;) 

Tl)i.lll~', ~ti1l'lnLit1!ll"hc. te.uc!lJJd v~luu of U$t'4i hlr~t1 .. 

l'l""lmp,t UIIll1111nth'e hnlt'l:!rI¢:.>: ,~ fin l'·dUI"Cl(f:d ,sUe-59 ,tt 

lX:.';1.1111~1';:l: J'I'~.rl. this iJ; ..r..ilnply ..111 i:'~lIe 41' ">:Ilt:"roncc 

SlIlnclflnl !'mJ)lrit:lJ etnhl C'nlltltll ,mJ wrll nol bl' 1.:111

lD~led 11111 i1lh~ first !ieveral hUluJrr·rj Of 2l£vorall hOlu;J'n11 

PH ev lmll F.V b;llIcrinff,tene.h Iht" ll.'l"ld of their ll:if,tulilk 

In 11 ro;al w()r1l1lJulllmolivc IIllplk~IUOIl. had)' tC5l ,hlw 

.!'iUUt"su lhat lithium-inn hlltlUJC.-S 11\fly Ifill PIIJIICSS 711 

III fi;O PNl.(·I1! or thdr lIulf'nl;nl t").....Il! nrc nt 11u.: (Winl 

l'l'l".:n. lh.')· nn: lUI IU1IAtel III rllr ':ltdllnllJli\l: .~l L'I Hul 

thi~ needs to ll1dlOrnb flut h)' pT'3(:"liI"..1e..'lCI'{lrlCIWl.'. 

Om' 1"1:'1)(lrl prll(lut~1 by 1"C'<:"{'n-f('ht!b II ~~mdhl 

N,1llno;:l1 b"lIrnlllrh'~ IlfrntilH~tJ a.1i ,"rlllV 'I) l:1}l.hI11l1t. 

::ihk nptUini', Incllld,"~, trnu.lml!sinn ~UI)pt!rlj Im~n 

r\·WII"lllln ilnrl.l"tnnin. J'"{'!(lr....C, hmrl Inf('IlTlt (In\lr~:o 

nrhll n1~t"/t rarlSmi:;~illll 1111rl'l rill: l"I'n4·\\'.:1I,II'·'; Ilr\lllll 

f)(,wer rellllb'llil)' And peak ,hA\'ing; liJl;ht clImmerrHd 

lblld folluwin~ dbitrihulcd IItwl(' ftllcclllnmun;catu1J"\!; 

J'tf'Tl,lnuo~flf 



•• 

"H,'''' 

h:,dml' pnwrn .11111 rt·~jrl(·lltiol lNltt-fullnwin~,~ Tilt' 

u.1Hlh'<i~ (nulll1 tlmt rour flf theBe :lpplil"oliOll3 lllay he 

-t'!col\omif'lIIll)'l1nd tt"rhllir',ll~' f(I.I,illl(t l(,llay.· 

Un, IW4.nndllf)' I1Pldicnltolll1 cUf'rflutly twin.: drill

nn..ll.lIN' 3tlhe UIH\t'flliLy nfOelilw,uc\ M,d-,'\Iltllltil' 

Grid lnhJr:H~Ii\'c C:\r Cl'n~(lrtitlln (M,\U1CL"), 1\1 Iht" 

1l11jn:ri.:ity II plulHIl ('!I'clric 

"chide! h,1~ lI('en ""plllldinJl 

III rul1-lnnc tnlhr PJM Tl'l2ul:t 
UOIIl'ij]o!t1.A1 slrn.~ Oclllhc-r 200'i()-fj() rt Il,Ie pr(l~'hkd IWlth lI'I-1U),I\

tinn ~,Irvh ,'e .1IlJ IIII Ilnt'l 1111 I 

tlnt.) \ihuut vrhil.:h·-tn-~ritl 

:tppllc:"llnll' ,~Il; :-, fll!low ul', 

P.lM nnd Ih(" llmvtlrsilr rd 

l>eII'Wllrt1 will Iw ... ~rqL'IIHJ~ 

Ihrt'i'18k\VhVCIhicle!olwlth" I 

MV; Hill illll:.try hnltll":ry lrllll(lr 

hI jlllrlldl,:..tl·ln tilt' PJM marKl-t tur n.·l.:!ulutlIHl. l:OlrnilHl. 
eoch\t.hldc I>et"C~1l S7uIHI SJlll!al"ll far UIl' 18..:l0 houl... 

Iht" 1ft. phlJtJr,:\.,n in lind wn'ribulilll.! tu Ihe nlJ:1I1ullt.m 

·ICll1tt:tl llCl·W. of llll "'Tltt Thl": 1.h'lJWH'"lr:llIHll ah.u hac 
dirld .Ij)plil ~Iti(JlI tt, -(o(ol1d-li(owcu ~l;ltlO"lIry ,,:nun'I'§ 

Ifum IIIltr)" h',...'icr" IIllh~ ~Ild_ 

II i) rmpflrhml lit IWIt· "lUI u .. t'll ";lllI·rk~ wllillti.t" 

<'llt,iI£1oChi.'d c.n1ll1W'liIJnll 111 1I01ny pnu'nli.lll'(lrond 111 

nl'plh~ltlillni, I-\.r nX:ll1lpll', t' .... rl~' rtr1,lllllnn (nr :'Cf'nlhl.lf~' 

hnth'()' :I1l1>licatlun' hM,c; ll'fHlcd to 111l.:UlO on tbe tlltlClrlf' 

l\t"'I'l:'f IClclol'. either fo, rc,idcmlinl hack-lip ~IQr"'lI_' or 

ror flrml1\l! up InlrmrILl!'l'11 r(lnrw.,hh'~ Yel. lOOIl), mu"q 

J!lid ill'lhlllnlilln i" IIc:hh':\l!d Ihrflll~h ,,-piltllinn tl:8'.'1'\'('f. 

of t1l'lturnl ~Ji. Il r~llIUvely il1c-XpCIUivc fUlll thnt ill quiL~ 

rllllllair 1111111).11 ~rlcJ tI)ttntof:",ln n)jlJdl'ntl~I'II)"lil'ulhlllj. 

hat:k-IJp p'IWt.f l,mll,.t (fIlnnllHily (Il,:hio\'cll usinlo; l\all1l';l\ 

,~ • ..tI~.!~I,t-.l pr"I,a.nc,(col\cr.aturJ.. 

Fitlhlly, ,I 111l'}'; 01 Ir"n!if'~JrElflcy l.ould .>1~lIJ1knntly 

ilnpl'IC't Iii" lllill'kef:-- ;\hllil~' In prlct:' ll:-:cd lilldlll1l-il)l1 

hl'lllC'rlC!,e Inc1i,-idulll,-nOilillnu::".. HllllHu lht'!lr vehic1t~) 

dif(ert'n1ly_ 1 hr In'fluc!U:y ut \\ hkh h;lIU", u's I1Tl 

thflr~td, IIH' tlcplh (0 wlllC'h t1It'r art" dl'lchnrgl'd, :md 

Ihc numlk'r or quick ch;'r~~ "C','urr~'h-(,!l will ;·I1II"'\l'h~t 

:l liOltfry'...."lIilv tn pl'rlnrm after ill:' tCl)lll\'I'c\ fl'ltnl:' 

u:hICIl1.. TIl u.dtly~!s Lhi,luut." Ilumher o( IJ.:lUt'ry sup· 

pllcfII and i1111Ilmnkc'n nrc inclu·pnr.ltl"~dl.... nu~llr t...nd 
tdt'lI1atlt: "'.rt,li'II1S ill \f>!l,d, II1ItI(,li~,Il_ llllilll,Jlll\'_lh( 

pthll'lhilil' fXlS.I .. hJ :H"'I~:rl \.-;tr.h hallery tt pt.'r(oIJll;llICL 

r,llill'l C,II lhal lIl;lrk"I~ \.;111 nl)prOflri;lh'l)' \',lIU{' il,: 

rt'm<lintl1~ t.llP~H.JI~ 

f)f spill' lho ch:lIl('I1~"'~. I1m.~t cx,,~rt~ nlld hll!ll'·tr:v 

pllrlir-irl'lnl~ nAt\'I_ Innl l1:~l!cl h.'lUOflN \\'111 hn,'l,. $llTnt 

\....tlm' tlC')'I"U] ~+":l'lIpafl,f' (it'Ill'11l1 :"h,IHrJ' l'l'cMltl>' 1,.. li

llIated 111311 lll('l ~)llll;'pi hI k\\'h ChL!\")' Vtllt h~IU(',"y pad 

will hOYt'.' -,('Ill'\) 1)(!r.~..nll,fllllii~ lUI" "fter Ih".n:lllI.1

HUll ufGM I'R-}'\'".r. J(lC'U)OO 1I11W lilhilllll-IOI\ haltl·ryp.H:k 

wlifrrnnly ... tiM IHIS "1<(1 (ormNi n p...rlnorJhip Oft Hit ArtS 

(irOl.W thl.' wurld'f IIlJ';littft pn1\"kI~f {!f dcrtrknl pow"" 
j:ric1 ~)"h:l1l'" tn t'>.VloTl It"lL' nplllllls fnr lJ:O:l'fllll~e--rnnn.11 

:lUtonlUtl\·~ h:ttlerit.:~. 

Tn ~Jt(,'mhcr "r :.!UlO. :'ta";~$4]n Mtltllr CI)TI" _ltd 
:-illTnHOIHO <:~IrT' n( .1011';111 .lI1nnlllU-l d lh«l r-"l.lh)(chnwnt 

f il jtlillt \('nlure 10 (,1'mllll:ll~laliu' \J_~I.·d :.luUllIlolI". 

tlthlllnl-ion hi1'h~riP'):4 NIIs.1n hu .. ch"r<-ll h:.rttt'tJ tht 

"('nlm!·. (",;lII('ll thl 4l{ f.nl'f'~ Cnrp... a. n1l1lpPilrlunity II. 

h("lpl \.'du('C IIII' uplrollt ('11'1;1 nfli IIlium-inn blllll..ryflllCk:

l1H\\ po...........r' hl' 1111-(1)1"1 rJt: I,.('\,f, 

Fleet Infrastructure Issues 

Wid I., nil,. I,,, th:U II 1\1' U-I..ti".)l' It' CtInlfTIl (l'll "IIlR f;M;,1l11l,:~ 

ml.V '111111hllt "illl~ll·-rnrin. m~'IIU'1111111 lL..lil~ tIl tttlL'IUt\

liN llIfl1u.lrtlfllln· will .till rrpro..·«'nl ~I snh:o-1"oll,,1 

ml)lllU:l\t II; IUI:ll cnU ill mrul) l,,'JI"'': t:haJl:(lr l:h~I)O 

\\01 dept/Iltl j)l1lhl·lIri"'II1AdlllmLum~ln,:.... "I' ,1.,Vtll t\u·t 
f'll'diclllhillrvof rflllh""1t. mtlt-J dllwll (or hnur~ of I1JWn.· 
h"n lllr..,,,m' flcd..) 11l1dthtln"lum.:_~ w/lltllT('d th : L~lt1'.. 

11111111'1(,.· ml"l:, .1111110(11110)1 or dlul)!()rt-.,l1d Ih.:,l't"ftTTC tl,r 

(,,,j:lllwJtJn trfchllr.tng in(rnt'lnu:IIlTf'_ 

1'111 ~.;Llmill-' 0/1 flN'1 lIwl tJI1\ l!" t.lltllo-l'Cll!tlll., tl(lt\l\"'11 

;'11 ,1,lft IUn )llih'~ tl.dl,l' PI~t'n1t"-'IHJ 1U11",'hnn12hClIlr«,..·' 

whh'l.. Pt'l lillY, ,md 1'-1'\" Tllll!f' fd' It'" \,·hldt'.1 III I' 1:.I11ral 

111'11111 \nlldclll(,i n.IJ1I' ttl Lh,lr~l..' lG "~I'I v.llh 1... \.-1 t I t.h:w

~IIO:'flt a l·:ltlnnl 'lhOllt I \Ylludl''(1'efc:llllfltl'1 'I hi!' i~h.;a""~"Ll "II 

'h"lI~~lllllpliflnlh:'ll n h:ltll"r;'rh"r~I' (I)Tm1 EVwill rmw,dt· 
)IJO mllt.-,: nf dmr~(' U{'I)tdhlJ: nlll~ I"'j (hi)' .,m' lIwfl'lnn; 

would nOl I--eqU)ff1 lunrCl lIulII nne l..cvd 'I ettllrl';t' l1<"r da»' 
,. TOus(hh' +4'. hUIID 11ll.Vl'hirl,·wlluld lall hllll 'lll;w'rnni 

I elf .'JL'.Jle:l1 F11"cl ':dliclu (hut spelld th(- nil.'hl pllt1wd 

..11I11·lIflYcrll hUOh' sud I ,lj Illanv ~ 11C-5 thod:-- ~ir luwl I.-lit,' 

I.'nrM,clI'lt-'nt ....,hld~ ""null! fl.'<II/I.n!., Ilnn1l'~\\:lIJ rhnr

i:l:f Itlu...III1l(; lbllf\tll1~ Ul.JIM-lIy in the llt.lljll 
nUll\! willi \,.. liick~ III:H tJtm.' t.l.ul.. uce ... llj exc('-f$ or 

..;\. h ,lh"n11'I'p.u:ltyOlI nl'COLo!: lhlillinn 11I1J1lnlfcL.,111~'lli.." 

11111Lh will fl"IIIIII' MIlIl ,IIIIIIIIIIU:II ,'II11I'lIlll''' III lhr jl"hl 

illurllt hil'hl\' lr:1.lI<'U(,()I'Y',IL!W.lyi lIf iii l'.wIIIIII:1I' ,lIfOl1l or 

~lIIJplj,.,r Irl'(':tIIIII~,11Ii.s:Wllllltllx lnlt:! In L!.t.'llrrlll (clr Illfl~t 

l
' 

l llH.VolIlI f Wtlll,l:t" Ihl klo''I'walI1_clrh; 1111o..'tnJ.xirnlnd" III 
I~ 1l111~·o; IlrlWlllll\ ,~I~" 111"11" Tht:'«l' rh:rr,. 11111V 1'I.P.~lhl~ .. 

nJ~lI r;·'ILIln. :;'1)11111 rl\~1 rl1l1fl(inp "'1Jl1nhJlilif'~ nud fnll illin 

Ii\lltllr.lnl~ ~ .lnd ~ ,If FI",\ltL:.H, FI~I" in fltlladr.ml -t LhtH 

Direclionallndicalor of Charging Infrastructure Costs 

o 0

IlrI\'~ i1l!t1"t" 11l1l1'~ nlld h.IV\' I,,'"". lu·tdh.:llblli 1'1111\' I' wllt 

inrur in hi~hl'l lnfl'u-'IHl{lllrl.. ('(I Pt in till" frHl1l HI flll1f. 

rhnr... l..n.. il'llh,- f1l l ld ,Ind Willi III h~d; Ix~ Illlll..'U.lltl ~l~ftljj

",1111 IA",·I 1111.;lpucitv (III ltV ,uhlptll'll In pr.'l l;(c :.1ll'1I 
lkrf .. ml~hl r!lIIlJ:-,·IIl:.V tlr I'llh\ 1.'\ hllllll'\() Hl~h lilt. 

\II odlhllllnni r.Wlllf lit !lImilk, i~ 1hll ,lmnllnt 1\1 

timl' ~1"'lIt IlalJ.I"'Ct II' fl clllrglOl! Int-llinn FlIr In.. ·.IIIl·t'. 'I 

lIrl!1 \l- Ilh ",Jilin Ilri\'il1!'t1,~I'lll.";tUII Wt'lJi.. l...hli: nlllh'llrt<l 

IhL:cx:mljlh' (urQIl,ulmllt J nh'lvI' llIlW,ltlll~lh nlll iTt' ,I 

QUlIclr,mt t thllrt!ln~ infr""trurluI'L' ifil rl1Il'! own"'mn 
lJllU -. hin Uti n v('hirle I,or tllI\ ThtJI C!' IIKI\' nt.1 l\l' I.'!luuuh 

11m' ~11~'111 111rkt'll t,. lllth"'" luJlllll'nl lh.ll1.;l wit It " 

J..t:~.i111 rh,lfpf 

l'111t'11ly, lt1lllnWHHil !lind ~jt"~lI\1ltl ttl 111.;" h,ul(

lIn nlrl\' fl'lluirl hrllll ~');ILlllnl oIlld illllllll\ ,.IN Irk.11 

IlJ1lV'llIdl ~ hI IIul'l1urt d\llr~IIIW inrrn~111ldlUI f,"lll'f11111 

uhlll~' il ",C"t" l ....nli(ornlt·l/i "Ire t~llJr;llly "I:rerl h 1',,-,1 on 

Ihl' 1~11t· III blUltJlo~ rmd Itll' c'lu~,n' (111111";"" llf'Jlrndlll 

lh~ tr~lljlrnrlllt'n;-~ml Ow 'rrvit.'1.· I-"j,('.. llIlll lIH,ln 

t1i.!=c-olU\,'cI ~ilf'-(() CtlJlJ'l011 JIK"t,.'inl net-rl'C ,11th "IC: fiE\ 

t.:turdn~ wtll "'~uh III inCl. ""lll (()!II, lnr liN l fllll'r.tlllrs 

$-uch UI))lntllCi am \Jlll'l n·tl\llu' lI\fIItl t·:rI~fll.. t\1 (!Indue"
tOMlo,cltt'trir=t1 p.ln~II)()3nl •. llnd J('I'l·ju" 1ft''' 

lfll,:iz.lIl= thC' i"h'rnal ltllnJfunnt I". Wl!1ull " In"",,
(."hmnll'rt;"1 ur (tl\cnlm, "I lHlil.l1nl! ','Ill! .I~ th(he lhut 

might ~~'rv~' \hlUJ I1lJ:, II'lfttlnn.... mit)' rf"~lun.· UI'''IJIIII2 .,m
tiUIls. f"ltl! h 1ft lin. II C'lll ICI'11 III l.'. I1CfI'h~ !If LllHu.:.t1h 

hi atl,·o~..,). iii. Ic."dn~ I'ulliludllr .. 1""[< .'11,1 1"11.:1" 1'I:ull:,1 

b-mrd", II j~' hnllll11nlli In 111116 tllN~ 1111.· .. l·1.lllf'\\dt·~ ;,n

1,;'tJiiil'T Itl 1\1'( Ilml)lI~h dllTlll)l lull 1111 Illl11dil1~ l1t,,,ICIl II'" 

1)I"rll~~d lll,.I'lnIJII 

J 
:: 



I "lit iot:lrnul. I CtUUl 

Utllily Impact of Dense Charge Nelworks ~ 
"Iw p"''''I,\,tlrnw11fpluClZing in;) PllfW flr1W 01 allY ~I""CII 

point lu limt.! ("lUI hu lilt!' equiv;'\lo,ut 1'( i1ddlng at Ll;UJ\ 

UllU m'w house leI Iht' t;rid. In u~rhfUl tlC(Tllll'phc;lhunl". 

lar,lf.:r haLlnry ;llltl ullt)O~ml l;hr,r~(,1 JOPCt:l1lC:llu)n.,;; lllol\" 

:,i}:TlifiOtnl!>' IfIlTr'll."11 Iln" Itt.'II. \1UU:41\\:J. ill nt:~1 .Ippll

llilLPn>l lhlll llliliJ.c I.:t nlr~h1!.cd u:fuclUHt umlJpUtltllfJh;:", 

lh~ ilnplol{,:t 1m Ihr I~I diJtrihuUrm ~.,hm is Il.kellili tw 
p.utltularlv :t(.llio. The ("l't tlhllmMt dd\'ort... rueludll1~ 

llt:ullJplJr~IIOr:t (illCl".. llJ Ill'2ir \'cbklt,o( fllrnu~l cxdu",voJr 
,lorlll4 tJlllil tiny Tlll"'11llJ".I..'...:IJW tlffed,( lin Ull' 1J'!N"CI' p",,
foHtllflll und Mh, Qt;'" JI;)'l!te!.tll, ht.·("'I\I.~.(Ilho ''<'hides wl1lllfl 
eh:lr~nll.,rr-pt,.1k "'hi'll thl ra I.", \~lIrllhl' Ilf......'-!l' .1Ynllahtt' 

Oil III£: ~lltl 11uWl....Tt hJtl1elll~ ,lllimilll ~h~1I1 uf F:V:, Ill .. 

m,tll chiU'KlI\gs-('llu'e will brill' em UIIUJ'ltil.lly high hunJ(l11 

t 11IlhllSt.: .uCJ'~.1Ol11d m-tlYT'C1.juir~ L1r~rm.lI'~ It) Ih£llr-cnl Ji~· 

'r1tILtlillllllChVllfK. In pllIHl.llhllT, trull:l1l1X1ner," ~('IY\,UG 

I;hlQ·lil-ln~ tljl;lllli~ ml'~ l'4: Itlliill'flWlo:n\h' rotnISllu··<5IlIPI1t,rt 

IIH! -'llnulLnlldOUS c.hl'lrj:linl( M rnulllpl~ \'('hil.::teoe, tllilllh!!' 

wfJllJrt'd~.':;.s11' iniormatirJlum' rl'lf\llat"rysllppurl In 

tlt ...l ""itJllh~cnlld othtn i:('sUL$". 

O.nrr.Uan
 
SIDI:" (llrclrirlly C:ltIJ.\l't be RtOn:'d, the- ttlel:tricitv I;fJd lot
 
eunct..rudc.cJ ltJ mt'el I.h·m'lnd tJuriul: IHJfiodl'= or hl(hC-It
 
In;,d - tn)it;llly hnl ~ulllmcr tl;UrJl. In fU1.t, III IlH:d r'lli

.hllltj. rrCjlljr~·,nr·IlI",. w~tJltlt('o" h.\\'(' dri\'Cll ulilililt~
 

to rn.vlhuilrl UII",Ir- f)~lt::nt!f wtth n 12-2111H!TCnI1 fUc::I"\'"
 

mantJn 1~'('Uu.l rlln"aul~ Il,·.,k l:'ap.ltily In ndjt!U(1l'l1,
 

stylized Load Shape for 1Day During Peak Season 

utility po.\·u fT'I)ulrr'mllllh ).;f'11(lrillll)" rll!lllw ~1 Jinthom 
.,r hiijh Lii;nullId d1JrUl~ ttll'" mld-dK" hnuf'l nlld 'c.ry low 
dem;;tnd inlhtl(!\"(ming.. Thll~l he5')""i1om lli'l-lIl\llynl)(lrntC5 

with 11,A'1I1fiL:ll11t sp;m' sel\~r;UH1.G crt!';lcilY-llJlrljc.ulorly 

;1t niWll-lfIlU\"tlll heutUricrl rl')rdl(nJ:illttpJ~·Il)(!lOClnC 

\'t:l1idt'-~. 'filii ftilltufC of tho tUIW£t ~c1Dr lHlll jlDlhJrntl:d 

,:]t:'!!lllflc::nnl uptimi..~m rlmlnll: ele:dnfiC:1UUII u(IYjll.,,·i.llc~ 

M _Inw CMI \\.:1)' lo dcll\"tJ1 fLitll tu ca1{-ctrlt \·e.JIi.lr~!l_ In 

"tH07, lIHlI\,dnc NOl"lh\\-r:-l Nnlwnal L1hm L1t(uytl·INNlj 

rrhlllM'(J .1 _hId)' t1(1l11nni'in~till~ !norll lh~111 )60 l11iU.inn 

PlIE"fl t'uubllx: 1)(l\\!iliCtlln UJIE. tJIlHN,J ~utll:. lJI'I'hOlll 

Inljlrtirl~ 11 "'n,::.1~ new vn\\"'r"'~I1I, 

rhl~ :-LeliLltll' L- unli~;f·I)·lt' ,l(l·llr I,n it!" l'IWI1. ho\\'+'VCT 

MOFI ~urh :ulTll}'Su a:a,."um~ Utat -l \'""C.f)" hl,C,1i Pl1ttihll nr 

whk1tl r.;:1t:lrClnA rl(;cuHwlr-P':0k In r~lt\.lIw 1'N'l\I~"tll.ly 

[l,!l~UTllC J"'L:l fl"d oft·jlt\.I4t I:h"'Jl!"IItg. 'Fill· HN 1 Plli'ndu~ 

lhul p:lrk \-~hlcks uvlI::nllghl at 11"1110 OT" C't'nlrnl depm 

Orrjl1,;.-.k t'llI'lr~tn.K n1ilV In:, ~'n1eWhlU str;li~d1nnv"1'd 

thflllah i1.'mO)11t1 ior t:.hnrt:.n~ ill th{' ('uri)' l'\'\:t1I1l!t righ' 

after bU.ine.t~ hfJurs. C'(luhl pntt!ntl[1l1y be hlc;h~r. Tllb is 

to.S~l«:iflltv hk~ly 10 he Inlt! If thu t;:o.sl frf c.hnr~ln~ un E\' 

or 1'118\' I. th,. So.ltnt,!ul G:Oflpm lind fi1lOilhL "rimf"-f,r-u<t: 
JH1('iuA llledl[)lllJIfU..!: c"uld ;-.110\11'" utililies lu ~ntpl0~ rrir~ 

l'=ilitnnl!" 10 dHIIlI!(' hehQ'\'un 



II(, I '_UT~" r!.t.nell."" 'Ill," n-""':;"'T'U:_~ I'· ,"n 

tl' /I II t ll lt 1II 

PG&E Pilot GEV Rnt~ Plan Neighborhood Transformer LoadlncJ 

.1/' ....' •.,.... ...!JI'IJO 

Ther-e J~ :1lre-odypreccdenl lor 1hiF :tPllrollch emerJ!· 

in~ III tho C')flSllm~[ ti"p;lct' ln:to pllnf program no;l'ulhlt 

1tI.;;alll'OJl.$ul1\er~. Pptl"l;Jit EdJ"(In lTJTE EIII~rfO'll~celltly 

llnnonnccd •• Iime orusc (;E\· J'ol~ plnn Ihnl ,!<o(tlj Unlh.:.uk 

1'lcdrkih' rnt('j; ,I' 7.(' tl!lll~ per tWh.'l-1 n1"E IInti"'!!'! (lfr· 

p('dk tJ- heh\cC'1l JllHJpllL \"II1J IJOOJ.1l1 illondl1Y ,hnltlgh 

Vfitln>" md ;'lnytimt' Ult \""_ek~I)i;I~ "hr on-I)!'"}.; rnle- for 

IN :'111~ l'Uv.v eh~Il"'(lIIl~ jt "1.1 nl lR.:..! .. to·lll." per ~;'Vh nr 
l:UllIf,lQn:oton, lhe SI;Jl1{I~I'(1 rel"ltl("JltHtI IaU' in J)"rE\ "",,

.... ii~1 h'rrilor)' i:, J:.!..~~ r.:t1111~ jlf!r kWh. (Th, Die IJ1I1I"1 w~u 

jlll't'J\Trl by Iht i\Ijd1j~,"ltl 1'1Ihlil: ,S{:rvlccli' CUlnmlfllnn 

in !\llgll~l O:!njl1) Ultlnlll!t·ly. ldfncllk r:dl'S I11ny 1,,\ 11l11h 

j'L:nnumic;llJy ;ldvalllngl:''1u.J lind c~'n\"t'ni(lnl to ~l('H~lIJl ftlr 

ilet:l~ ll~l p,lrJ.: II\"iPml,JthL 

l'IM'Uic \"';tl'!l lultl bJ~'ClnC" Ims ;lbiJ IHln"hltl:t.I ;1 llt'n'll 

r;dJ~ !"hlll for GE:V~" 'fht:' -Ex}'M:!'tim~r'l1i11 Tj:n\I:!·lIf·U~c 

]""", Erni:s~i{m vl~hldc n1te" II!! t1\ilndlll'my rur tlriWl$ t,f 

l£Jid-l.~I\.lbt&d .."t!.llie:t['~ who [Ire Oil !I rl.-.,ldc.ltlll.l! ch.'C:ITicit~ 

rilll: llIUI')!P!1 t~t cham,-' }JI IWnJl:.. P'G&E'.oc r<.lll" "Ilill i~ ;'Ilm 

~Il.·"ull.n('({ hI tll'~l with i.s"'~H'll LlnlflU(,' lu Hli "11lvi~' Il'm· 
1m"}. Ourini! tl\~ $"lJnlln!lll". when .111' conctitinn{Il\! In.uh call 

('l'lxuJ'V ,') sh!llif1Ci1nl ~htlil' llr In·il!-hIHH"hb4'/111 II ,lh_... 'UlTfh·r 

L~P;lc.ll)', 11'\."'3k \~, hidt" chi.l~lnY rah';: ..tc :!fi ~dlt~ Iw.r 

k\\rh. Ofq.:lli 11\,te:-- for \-\Ihi( l~ rhnT~I1f!.l(n ash ....·:\5 :-;0 

C:{'I1I~ r~l'd:'\·h 

Dlstrlbut,on 
In tht n(\;Il"·lflrm, 111u lIc;ubrly \\"ht'fl '-iillFlIlrrinji! UII~l 

O1~plj("~1 i1lJl5. lW,w(U' gf'IH'rAU<1I1 i!Ju~ fllO nrn llkiPh.. h' 

hl! lIn u~cnl prnhkm. "Ion,; SlaTllflC.lOt I'OW\:f Ituntrn

tlun c:hnll['lIl~("S C:OLlllJ bt" ...l.).illdnkLi wilh dt'l)ItIYlhcnt llr 

nulhOIlt; or EV"l ilJld I'II£Y1' hut this will t.ako tillle. ll)( 

CUllfH', it will ht. tnllcal toh:tn.~ lICC'f"C":JT)' ~m3tt Kfld ;llld 

,llhflrhMII t1MIl:Jjlj'lmf'l1lttl,hll(lll,~'illrlrl~'l' in ..HlvA.Iln'\'.I 

.w(lill Ihi.' most d"'Il:I~lI1g ;UJ1""C.·l-l,'lrUlll11ltt~:Att-cil'h.J~tI\~ 

hy fI hl~h tlL1tTllllil-r nf -,rrid"'Cn'.llk'tl \'t!h ides ! 
Hl.I\\'I.,,'t'r.lm·,l;lrfll!t "11' lOl"W dl.'>lnhllllnn i.nfl":\ilnla;-

LIlIli fur lit ,·f I'hlg-In (lIt:, I.nl· vl..1llhlL dlaf~lll~ 11111\1 pra:.;t1ul 

.. InllC"h mon.' iml1l<'dinll) untl prclfl:ling, rh"llonge_ \'~hih~ 

GEYs f1rtl plul:S:'cd-iu and ~hl'lrltmJ=".lhC'l)'rt'1)rp~~'Jl t :'ilglllf· 

W~llll pll'M'1 d~w...o\ I..c\"C'!111 clH~tg(,lI nporalill~ aI220\'tII1, 

nil iii '5 nl11f! rlre-uil iJ il"');IX"Ct<'d hI c1nlw- d,;) ki1rJU'OU" t1f 

!>U\1{PT. tL IIl~d that is simlhul'j the:'J\'I~rlt~~ Ilt,wlln ;-'l~1Jh=4lI' 

U.s. hOIllL In lurltcr "shit (0 ill')pli('>.llhllU, Ihal)()WCI dl':l""'· 

C"L1Il inl'''l,'O~~ IlUhllHllltiolly Medlunl-duty pluq-In (\lcdrlc 

lnu::k... may I\'<ruin' rh".r~l"r 11l L·Xf.:l";l" pf,q k\\". Fur IWlfyY

dUI~GEV~, tht chnr~(!n:nuh.ll.!'lt~H~I1l(-cd·dHlk\\~. In ordl.!r 

It, Sllll{IOrll lit' n.~li.ll,i1ilyof ll\i~ 1'!t:.."'ClnClll ~rH)" lltili, ie,w1r1 

In'.-e tlllrokt· .,Io.;p.••" tln~ur\llh.\t Ihey r;an rI"lI ...r-T Tm'4'tT 

O\"C"I" Iht'llmJ 'l.-oW((ltlt (If p,j\Vur lin\..... f,n1lllhc 1ntu.I'fnnmrr 

tu fl lll."cl,lepot nr oUll'r (hur)~tnLt bC1HI)' lmcludlnp:, rto..'.l· 

(knllnl ~lIrn~",~ ill Ill!! caS" nr npf'~ \O·fll11 ....·I(l.,;; lh;ll l"I'll.UJ1 

h(1/1I1': t':ll'llnij!ht With 1'l1lpl'-Wc(t~ in ~;\Ie~ i"Ir llJc.'t1 'l.0V(!rlI

lllt'ut Olililh:.~). In llu, {'a!i{' of~\Y'cr"lIICt I ...chick.... p.Hkc.ll 

al j~ cenlral depll\, Illf' i"'~\lt' "ill he mllsl >\C\lle. 

lJllC ~(,fliit (mlll~""iIi~ rrom Ille E1('("ttlC' Pnwo)' Re~C.1fdl 

III.... ilult: (EpnO ,·xnlllllll."ti till" imJI.lll llr PHE.\' dlAn:II')j.! 

.. 

"'.. )T,.. it". 

.llllllliQl,hvrhOiJol'i IflIllSrlll'IW~ Ilf\""Ir'VlIl~ (1)11'11 ity Thl 

EPRJ nnolrsi, ("Ilncluded lh~l plll,ulnginJ\I,.IIJIITf' I·.r~\·!' 

!fltlnn...,""" "1 ~1(1 \>Olt~ nwrh.nJNt lI ..i n(:illllnmfnrmtlr,; 

Il..\(~minf'd lhlrin'! 1lt.·I\}\ h~IUrl\: l}nd ~ (If 3l'" t rtlilitnrml:irf 

durin!!. frtl-IW;.·* hUUN-. Snl;llIcr- tTtln~rftrrnl'rs :--h/J\\t"ll til' 

hhtl'll.l.t lij\;cl of ~uhlllmhUII\'. Tht all.Jk!'b 1~,)Ottcd 111:11 

vJlJ~n~ in (I f;ill.i!.l~ Pili;\! to ch.ltJ:c ill ~U\' \\muld hn\..: 

~l f ...q ]J,rrcm1 uftJw 2Dk".-\ trWl."(Clnm.. r~ t.'~IlUhC'L1ll' 

c\:tw'tl th~lr (l1111'r~f.!m'\t ra1iu~, Pure \"h:dlicY\:lllcle-J.. wU11 

Ih(1lr hi~tl 11.llh·tic~ ntflV rrt~l·"t .1T! f\l'llllIIm' .'IJ!t1II1· 

(t;ll1I1'-'-uA;-oIJ11l1 LIU:ildnl Chilf'C.lll\:-~llcJl.u.lll,tlInt'l)' hllrol 

"s:-ud:att;ll "'111 tJefOl \L.I~lt ...-wiU 1l:.\llli,l' I '11 ~ltlll'lfilUllll 

MO~l \llililv 1ll;l11"~l'r:- OIIrt. l".rlnlhll n~ thi~1 1111., .... 1;.· 1~~IJ( .... 

11t'ilJiil)" !'w$ltfth'cso:..ul··'CulTIlnNchl onrt il1lhhlri'-ll tfn1i

lies lIU1YOO boUl1rN1Uil)l'cd tQ('()mllluniGlIt;> wilh IllilJht.". 

linin \)11i1'31 ~'fid\!nli(\1 illUnmo~ Pih.. l'fI(f\-"('r, lht" likely 

irnpilLl uflrtlll~f.lllth,·r'I\,.rlo ..diniCJIlJlllin}· ~'Il~C::: is ~il\lll!y 

.)1\ iucreMed t1C'prN',u.IIQII (If the ll"(!(\JllIf~ of IJnJ 1r:a.l1~. 

forma \lonlthl It!is. !V,ll1ln widtl UJj.'t~ (nn ''H3 mInimized 

'1\I\.:.r limr lfillt, lllr,\ill plt'L·~·tllJn t('i\I,..ft'JrtllOl « IJ.' lCll1IU:tl. 

OIIU: <lg.;,r,UI, h~~"hllt:JI(la"'· L1l1.lL~ullhl(''II; IW.U1ltt;l"t! (':IHJ:&t:red) 

t hl:\~im~ t)r\'l'1hIGlI'.ll1~lrlll$!H,rllt';tL "fJIII":' \.Ill hf.llll nJllllu· 

.111' rhl!lrnp'h.l, III hl'l:l til nmll1''''liillllt'' "y~lkl11 t'mdl"n ..~ 

PrrporlnQ Clly Co._rnm,n!>
 
1\" l'lTFV", flild FY.:: Ill" 1t~ICqlllh:d Inhl tll'111 tlfHt Ulli


IlY mfralllllClUffl, lr)l";;ll hllil<11l1ii nwl{'~ Hud r('su!ulory
 

o-~:¢" "I_at 

;;~.. ~ •.-- ... 

~t,d lllfo~""111 t"",nn ..dd(',j nhSII\d(lln mlll1~·(W""----'. 0t)('nllf'lF'" 

lhlll t'lwn:-;p 10 IJ(lllpl l'nf.V~. E\"&_ .lIltl llwir rllllll~ltl" 

1'l1lUl!m~ infm"trl1flllJll \\1U hnd IhCllll .. '-h:l;' 11"\'W,IIII~ 

') mynlld r'l pnxe!'~,=' tv ilIf"(llutr' ,he nrlCf'..!." lry I~"nil!l 

fllr SUt"cu,:-fo) il1~I"4Ult"')l1 11 wIluld he lypic.ll tt) ulX"L:t 

UH.lll1·t')CC~ or h1Jll'Illill)~ a d,~nUItI!'1ullnn tu h...,til1 ~\illl 

Ih" IT'lllll:..:t fflr fl p, !"mil rrnm Ih.. h'Cl\1 cil)' Cf)~;';l ilmcnl. 

t("(...1n..,,,,II(h, whkh cull1t1 inlhulll illil't.... thm fir. hrlml 

UI urj'lut, ~'ll"1rlC t.:rJmWCIIUI1 111111 ..~ Irlllll- Iniclll ul'lJ t")C 

rrqllintl O'ulilnstalkd.. lru'IK. .. tl:m hV'l h'1.~ rt>C\llllI'" 

[';'uhll,t' fl'IIUlr.."'hfrlll'l· It<'W IIr th('ch"r"IJI. 

In lilt: l"Ilrn°tlll".lll IlUllllll'tl!.lll:rt 111Il'r.l!tlh '\111 tinll 

Ih~t Ihe I,mrt·-s.~ fir .m.'iUnn~! r~~lll;Jtnry cUlnlllnnet· lilt· 
(,'r.<: :-Icnlfl\-llmly III \·;Idnlt~ nptrr;-,tiI1g: II'lCJllnt1~ In tatl 

l:lrgl' lll:'\:/" flnll "1IL'Ullt In mUir/pi,' lc~um.j Ihnfll!~hlllll 

Ih~ n,lJlmn ran t>:qwcJ ron1nll.hr(llry rCiulnlinnc 1t(,Vllf

l'(·glOl15. ll(lV(>ll)r'iD~ II 1"4ll'11prPhrJl~i\'IJ $('1 (~t "lrt°jlmhf1l't1 

)'\r."lft !lr.tnict:!!l Ittl illfltlsrou:'tlll'u J)t'lltlining Illd inO:Jwc-

linn wIll hdp tl~ mnkt: Ihii 11rO\IJ,":'I ",OJ\) imifonn fur ltfJlll 

Ull~ l'IH! lI!n!r ;md J1·l'llllrL:a.:·lun~lr~lit\l·et It)fi]! ~n\·t·nl· 

rlWlllli (Thlhl'" ~u.iJ.ELiln~;; (;ouJll he oe~h"llded tl"l IlllllltJ('l 

1"iLlbljr ('h..J~.lna 111fnl!"tnu.lllr...,~ how't',vr. lhl'" l!lIall.'lillt"1 

'/AIUhl llt'(,"'C1 to h~num'~lf"!-iI'IW(llln;\H1J'· a" Ila·-t 111~uJi· 

l,lt!j'"1I,'~ JII;tVM 11lULlllt':-'" ullill1rlJl.l 

IJltiml,ldv null (lptr.llfirS 111:\1 '1r"rllll 1,1 Lh'lllIl)' IN.. 

.mll [lHI~\'iO ,·..mnH!'11 lr. \","'rk l.:nll~!lfrJ;)li\"tl.~· "lIh 11lrlr 

h)!,.1 utiht,y a.'" wl,'l1 ;1-:0- !'ltlh= llnd Illl:,1 ilitlVllrnnwllt I dll,'I:') 

III onl"I- \0 t:n~t1f4' rcgnlnlr,rr l'l1l1lpIUll1l'I' III mJln}' t;:I:.:,'j;. 

hi" •"-Iulll 11(" TuIBll\'I'h .ll"ai~JlIlIIl'W1lrd a.. tnrl!('r ('om· 

nlli rci'll.1f1d 111(h.lSlt;:t! ~lItOql'1M~ IIlJ,'ll."·t·" Iud'll, \"I,lnf 

l.:fllnmuni~·.IBt1nwilh nljliLv,ml1 nl\'l"II1ITWnl oII'iLt ..,..,. 
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Market Perception 

Ik.">.p1f1' the plili'nUltl m:unnmh: lll'fwl'ili> lit ulcctrh: 

drl\.!c !cdmnlnl!ie~. Uw 0)(",,1 implJrtnnl rl1('lnr tiotor· 

mi"ill~ tt"lttir lIptnkt in flt'.tl1 ~Pi)llralinll' nUl}' hl~ the' 

....1IIy lilt..· \"Chich·" :.n' Iltlrt:lI!YI't! h~' f]et'l mnn;t1;t'rl", While..· 
toLd l:I.1!'i1 fl( (IWIl(·t"~hip ;~ f:nmiiol,lt:lJltly l<lllltl!tl .•.~ the 

11lMj ImlttJrt,1Jl1 (;)c:tllr rlltrlll~ whkle .H!qll!t;il;un-;,,\ 

nldliln lhnt .hnnld nllrlt'fil tt!f'ctrit rlrl'l"ft v""hicli:'.~

I1tl1[\1" fncllull deLUI)' pla~' fin hl11lOrt;IUL roh.r.. Mnrem'lIf. 
wn UTlJ,lt.r~is. of tl)1all~nit nr owofln.hip rcquTrrff CI'rl:ilITi 

n~olIlllnplion:c lh~l will "o\T)! fly l1p4:lrutor, jndlldln~ 

11l$e~lIn~nls of rutute ru~1 ,md battery COils, 1~t'hll(l

hljf.it.:al nch"'=Jlltt"lllt'fll, :lnil macrO ecnnomir conclll1rm~. 

6.odi (If Ihfi'80 r;:H::I(lr~ l,;llri dr.una1l(';,lly iml"ntlIIH: totel 
co.sl of ownen:hip, nnd yet Iloc:.h IS so:mowhal unl:ertlAln, 

roqlliril'li fJe:dmlllHhtuflllO llhlke Infnrmed JtlU.!.l!£e.s lhat 

El'" ttlHlll"lely.uhi4"lli-.:e, 

Aunlinq Operatlonll Call 50wlnqs 
Jlllrt prlCt! \It.lrtlilily (,'f'l'IlIlnlWS t,t i.l1Ik .lnJl\n~ Iltl' m,,:,t 

slgnlttfanf fUt Illr~ hind~lllt~ jhlullliullllrtt,,~ ttllll,UHll:.l.if 

Altun.,U\'l.'!! tn 1lf'ITolunm ~1t'J of tt::tst'llin~ hyhrid dtc
triL \'t'hicl~ ill till' t'~lull.mor m<irktt pmvldt' a c"'w In 

poilll,1'hfJ sttflns~q I)('riod or fllowtt, U1 ~I'nr-(J\~T-y"aT 

hyt1rili $=llrs. OCt:l1frcd h~h~"(' ...n :WO-J find :lAW7. 11 lMtri\m 
rlw'inlJ, whn::h tlu· .'TI'ftCt' l)nee of unlemll'd ~\1IJlTgaJQ· 

line mlhe l;'lited Stain Illl'[l';)scd by ne:"1)' SO pe~l1t, 

ftum fl.88 Ie' .~2.8U/~1.lIhlllM 

t',... ,u;"c~.•~ _ 

Oil Prices and HEV Sales.lI.S. (HistorICal) 

j.o
 
III 200M. C'\"{!n IU ~Iln~' prkCJi rom'CtI, n'(}('!:.iifln

arv MI\ditil)l):\ dro'\'" ~~llr~~ M .111 whlt:lfl.~ rlnw!\""ln1. YC"! 

h.rhrld.- nUIIJtl1',mht""d tJ,e bl"....adfll· {illto m,urkcL with 
.\or..ar-m·f1r-YI·:Jr,a!w; fnUint: t'JVJll.!>1.1J pCln.;rnl t"lrmp;rrrulll 

)8 p~rt:.l.:111 retr uUIU" lll\JI'U bft.l;Ull}, E\!tll ill 20(1), ;tll, uil 

pri\¥'dl.ll. h)'·hrlrl ~-."'I:J. pnm'f1 ~dm,,"tl:lt fi'jiHJf'-I1I. (nlllll' 

II)' JuS.l? T'Vfl'l'l1l ('t'HlI'3n..d Ii' ::!:!I1t·tc1111. frlr llJ(~ hrl'l~llJltf 

UJJlnm-'lrkr:l 

nliL .~ ~url ri'ml .,Ino' h:l~ &tm~l'il In :LillI;; Wl'h 

nf.o1illl~ prfCf'5 11(J'W ,,:h'ndy 'It S:.::.:Ul pf'r Ir.Illrm, hynrld 

SOlIe.';: h~ Clllllll\Ij~1 10 fnll, while nr(wdor nuto~:llo:!' hnVfl 

rt'bfIundl!.d. ThmuJl,h lhe fin;:lIhrru LIURl't"'Ni VI thl' }'i'nr, 

~U1J..'T(,~lltc hybrid,;;; fi.lfe.s ;l[r ctmllT\ by ]11 Jlcn,,'t"('tl, cnmI'~rtd 

1.0 :lOCJ9, while.bm:ldllf attb.! ;: ..!le:Jr h.we rc.h'Jlutded :.nd .'rt: 
litt II' Incrt.-;}~c hy nearf)-IO verc.enl."l More ill1porlllllth' 

tht'! pt)r~Unrd'\lll1l1"ltu f.:l11J1: mil" ,. int:n!'a!'inl!ly ilbUtIlI~ 

h:u:.k tt'l l)(!.a"icr dM.es.: F(IIe.t 01 widsilc IlIld Jarge SUV!. 
:tfl.l til) S:1.3 nod 13.7 rerctlf\l In :!.l..l1P compared ~o the 

fi"""t lhrt!tl' '1tlarl~n: (,f 2u09.'" 111(1 lnlU·tl:t kl!. ;tdjuJIt.'d 

to t;i.l"liline pri«," l1bu\'<' $~S('l,'t:'IHnn .lI1rl is 5eemlll~l)' 

ullconvil1ccd thallh~ hlJ(ll flfkdllff2008will n,!lurn. 

Wh\1t.: cJlmrnerci:d nt,(pl I'tIJCTUh.lrl" I:"tmliom' til 

tl')\Vll$uO '\'uhhlL.t ... hl'n Jln:;~ihl, 11')1)"( ih..~l1111i.n.,,.,.r~ 

,h.~d 

Vehicle ~i1eagQ at AuctIOn 

r., 

elf' nut e.:v1iotly (~n:.!~IJ!c in (UV) I,rlt:t' hClhnn,g.. B.nd they 

dtl nllt ,.. i(l;l.lof (1h~c,nl· lin".! \dbJdr;; ;'it:; u \\'J'!I tu \llrjl~.'t Illt 

llis:JH1t-flnd lKtlcntH,lly \·lll ... tIJU-CO~lj 'II Jhl'lmhwlll flltoJ 

J\~~mEnts ~ht,ul rlllur" ptJlruleulU priC't'li am ,imply 

IftOl"'(tmpl,'x~ncll(\l!trlll~tlltl;llll]u:tItItN. 

MtlnlenMU Can• 
It ~ Plt:'l. IlI'l \.Clllltll:.lv dW.lf thiltlh't;,ll\\im:1~('T,'" w-W 1)\ 

'\\'i1llll~ Hl (nclul InllillknllnCIt' 5,1\'1J1~'i II~s[ldj\lNI wilh 
(''''(irk tlr!u· \\'l1lr1l " 111111 llwlr .til\ll~illlil' JIT:\tL'~. 

VC'hicin nEM.s rt'TI(l!1 thllt 'WhllQ IhC'Jo ~milH';. Art. nl'"iltl 
"hd siprlillt:dllL. 11urt n1,n1n~,l:t'.· \\,,11 tJ\' 1l11llkrl,Y' 1t1I-:lthlt 

thr,.,. into thl·irl!l'c.iQlnJ1 pI t1ce'~:'I-'l- &J Then. m[lY hi' f',,'c.rol 
mtl.~'15(lnthl.;. 

FirstJ li:OInt lh:f'l 'o,.IUt[l"fl nn' l'lLhnqu[E.hp41 ~hl.!'ld 

~)t critic::~l lnnllltE"Oant;1 lIl.'lIf"1l1oM~ to'flr uomIJ]r', thl1 

tit .I~e llultni,"(1 of (IImfHU1 L'1!IU' Cllltdll't auciion liner 
fh:tl H:tL' rllllJl!cll rrum -10,000 ill r,:, uno IHJLwrCIl :!Olln 
anti 2(1(]Ji,." At IhlD :,,'lnlt' Hm~, tIll.' nlllint(lnOin~it' I.:nJG 

dw't~ nr I)pc""tinJ.! wsls r",r th~.t" Wlbif"lp5I hW.d lu 

h.afl,ly illCJ"CO'"U pftl:f SO,UUH mllt1 >;. Itl 'llhC"r ""'lftt, 
jllt( :u: mrHnH'mme.e t:11,"L.;: 1!l11Rn ttJ n!t4;'. 'k~l nHltl:tgt>f'!" 

IYrlrnlly IClHl;lIkt'l 11h' vehtch: Of t"(Jllnl', ,I PMliHll ~,f 

dll.' ltoJJ.lllf'ln4 tl lTl.,lnk..lH1nn' I'M'" IMV ht, f~,r-li1tcd In 

til l.hl" rt:E:lIC' nllu' III tilt \"(l'hh;!t- "-'Ii I:l InWllr pri.t"t'. "'IIL 
1he Ut,.:,d1r")' pt llJ"l«=Umml. i·ll),ll~, ,nllV ht Illfnnlll 1ft 

mllrkc.'1 piutid......nl" 1t111('C"urah.\~V'hSE.t· ..".., NO'nl!'h(l"~";s, n 

f1ll11l CJIM!r.lh1f In Ihl" III!otill1c:e tniaht hH I,·,... nHr l_ll!tllu 

lh~ relnlin!l)' lower mniJlle'llUlC'G c:o-lJ, or C'lt'ctric dnve 

vc:hirlp.!l: at lfilUlllnln the re.iI;Alu YllluotJf I{\ ... lIJ1d T'HEV~ 

is much dit"~1' ttum l{c:ttrrcnUy lhclUf'. 

SCL:Und. lIu..l l1l~l1tul,cn Ihrll St!rvll'- IlIdr ~hicks 

\ll,a lnttlmill t11111Ill,'h:\Mr ~lufr lI\l'lV 1M' I"llnU rncd Ih.ll 

tJditJolUlllrAJ'IIIIj,t 'If ~\.C.till~ \\'urkr.tJ-hr hi.rlll~ llrno..~. 

~IJeC-iaJIJrd \\'IrkCll="--w;11 be rrqIJjr~.j to f:llppul'l ,.lcrtri 

rlri\'l!whil,l~~. Th"tFillh,l(JitlnCIMI ... ;U~.IIdlllc.dwith~"ch 

un uPt.:rn,'-t.Il,.I)'IHl'.""1I1 netllllJftn3'l.d It\' 4111 anl.lrldhlillJ,il 

nd 1l1.l....... ntl!(lbllnJ'·II.
 

E.p~el.d V.IUI 
A finaJ JHlinttm (0'i1 J"M!:fl..I'VIIl)l1 Ii' lh'~ '"It: al Whll h fh'''' 
m;m(,,.;er~ expecL In ~roul' InVl'fl"tn1WlS in I"IIiClency 

Wllne o;on1~ 0""1 mDlI:I'!t'11I nmy1ltl rnnll wlllill& lu rfl\;u<: 
on the botlulIl Hut' illld accept IU»I.J~r p'ayh~('ks Ihitll 
1)'1lico! cum;umns, wmpetilinn for ~~rw l'i1pllnJ 11ll'\C(!S 

~I pmdl,l.'IJ !in lit lin thil Ulll)l11ltt"h. r\c(;ordinc 10 rtCllnt 

:(1I.f\·ey dflhl. Itl!' [1\\'.-,1'(," .tkt:t upctntm l\iUlIll c.xrltJd \II 

n..'<::uu[t 9n !';V tllw~lllI{'nt within rJl.pn,xlmaldy ,1 )'t"lIrs..1 

1\.5lhe ,"Ul'\'CYnt,Jt~ "a11~·)):\yb.\rklh1ll',hnl iilllollgi.'rihall 

~ yl ilr:~ In..y r"l.'I{lliJ"l'aloYt"1 lll~collni mit' lh"n IniJI1l1f1l!t..:l 
l\111n~f\lrswould brwOllnU IUllat:, 

COrp.Drolo CllviUlIl1UCnl.lll :lIld ~oc.j ... l rC~I)DlI~ihil· 

il~' inltl(\lh't':~ OlAV flrp•.u:ut lhl. I'eriucl. hul Ihl! IlllrnhN 

nr "t'hlclcfI thll( will lll' l)lll'(;.h",,~1 bbsi.'l\ nil ~ut:h llll't 

11c:e ~Ipllt' $i't.'IU!i IJktlv l.n l~ Imv. ,tleeL Opt114l\1lf"l Il\ll..~ 

1I11ilTljlh'ly IWI' pr'~'l1lcjl \vith tt LOlllpelllnlt 1"t'.11011ini~ 

]lnl!M'i:lllnn 111 imlt'l' lit ~l'rl!lu .. l~ C!'n:<.hh~J ",\ \'.lhll! in ;111 

.. ltcrnwll\r; I«hul'll0!t'V. 

Shllllnq Instltutlon.1 Nann. 
Inr.:url'iHl\'IT)~! hV.. I1nd 1'1IJ',\:-- JIltu Of Ih',',1 UIU rFlIII11 

1nllmn.mt hurdle.; 111 Ic:rmill rll Or'Jl:(llHz"tblnnlllTr)c~":I;(Io~ 

(1.11' !lnlil )H1lJ1lt un.1 pnVi)u, M'Ct'll" iJ}f;.liltll ilHl$. h\';11 ElOII.l 

elrE\'.,: ...."1.11 IcrPlit't' dllllli~t'JI III aC(rUi!tllit)ll~ ~LJ \\01'11 [IS 

ultenlllllnrll I'rf'(e!~\!.'" 'h~l ~ llnfmincd ~n mu,d inf:li· 
lulionlll. In m:lny C'JUil:li-urhllk'l Mth('sf:o tt':('h,wlo~i.t~ IXIII 

lit Itillll~ n-.c.t Jry 1I11"H1illVkC,f III 1111·":,....... ,. fhtJ:lhihl~' IIlt_' 

~I.dj~~ l:orrllnttn C'UIT\iI\l rrr'll:ULl"~' 

Inl"rm(" II( tlL.I"(UlqJjA!\,ol: ,.. rr;ltC'.~YI [j l,urn'wr l,t Ih'~l 

IIlJct':ll"H~ l"lJp"l't lhal lhtir Ill~\ilLltlflll'\: f.il;flrl;J! hwlJo',lil 

(ur w etll1r1n,K \'.. hh'l~.lo i" nuuli\!Cetl :li'llilr.lllll.. ft-fJflI 1111' 

"JlI'r';lUnllal h'lrlgll.' MnTl"t1'\'t'r p in mTIlf'lt="L\.i"Jl."lhl,·t· hm1· 

lo!uLY •.0' iI.llla]l ... m:.IUiltl;d h'( dHft"tl:!111 Cllnfllraft IUI~i· 

11t..';S tmiti." 'nIb rlTt .-,rot., \In {lh",nus (Iillicully, l'IClU'j,,: 

'hIWl(J(llTl<IIUR)' Will ~1'lllftl,nnll)' 'itrej".. tho uVlui"lllol1 

m,m:I~~r',..: hudG~t \\"hjJ~ hr rt!III''l nollt:: uf the 11~n1'_1l1:<i I)f 

lou1f1rUIH-r.1IinJ! CII~I!l. o\~'rt\lIw. If1l:"~s wht:'ruw·Jlit:!(l,( 

afC'! tt"otllot'd. ,-h,9 ~Ut PlU) It{, I~~ i1f illt nlJuade But fOI 

thtf Nt! t)tn·..nl of Ih..~1 \'1!'hil.l~ LlI"t jU~ pun.:n,l.Iif't' ,'lui 

1J"..il'd In IhL' lmdhhin-Il rnl.llll~1. l)rtmi:l.Cllltln~1 (l1:..n" 

wlJl 1,0 nl'coded 





I ('1'U" 

A8ST~ACr 

Palt One of this Roadmap outlined how and why cornrnerclcll 

nd government fleet owners collleJ repre"ent an Irnportimt 

car Iy mar kat scqrncnt fl)f orrd-eni.'lbled 'l'0hlcles Pol t Two 

discussed severnl challenges thilt may need to be c1ddressed 

through poliry support md ildllJstments to tile operationClI 

norms of fleet operator s. PCJrl Tllree presents tile resu Ils 

of totc]1 cost modellnq conducted for fleets III various 

Industries t'lnLi sC'ctorc::; of Ihe U.S. economy The ilnalysis WilS 

perfonneJ for HEVs, PHEV-40s, and [V·lOOs. 

The analysIs finds that grid-enabled vehicles can provide 

slonlficilnt C'conomic benefits to fleet operators These 

benefits will be rnaxlmlzed If GEVs are tarqeted to fleet 

i'lppltcatlons whose opNationill Attributes filcilltate the 

most effICient allocalion of buttery capacIty lnd charging 

mfrastructure. Optimizing Investment In up-front costs 

nllows fleet operators to benefit from the rGduced operating 

costs of plug-Ill hybno electriC vehicles and electric vellcles 

In the near term without sacrificing mIssion in most cases. 

T<lrgclQd policy support hFlsln .1dditional positivC' Impact 

hi urd"r III hU1h.'r 1I0lIN:-l",nll Ih" hll1'hll"~=-. (-(rlllflmit. 

t.fut t v:tot-,":H IlIN 11Jlllllrlllnit ll~l' Jll"1".~r1'n\ II)' dlRtllfi. I

linn or,·~hH,:I~ Ih'llU., It" "I:untunic tllll!J(J1 W:J1'i 111:Vl1lt..lllr,1 

rtH' It'll 1J1rrt f:lrrfr/IJrtlOllli Ttl>m'mffl1. Thf' nll,dlll cflm· 
!\lHC'S tlu'l letH,1 enJ! n( o\\Cntl',Fhip of famJ)I\'! \',,11Iclt·:

h)' elw... oml IlId\l$II')' 1M " ~iVl'n nCl\llisiliun YfCU. 

T{'C'hntlluAt~ti tlln:-lllflretl wrre ICE. IIt-:V. I'HEV-W, :1TIl! 

,V· tOO. Tho Pllql"l'o~ Ill' COhtltrurtltln.IIIO rnodel WliS to 

Ilh:nllry Ihncl' ntll ItcL,IUlInL" Ih!ll Wflllh.liltl 110.... II.I\-C 

l'C."ln'tmic n tuell' thrl'l'l~h USIJ ...rcoll'<.llic dri\'l' 'tt:hfcl(". 
In I.hr ntAI ~r11I. Illl1ktll8, litem Hkdy adQptrl"Y (If ",I.rc

tric drf"t: 1I·"hIlUliley. Cumhtnf'd whh nn (lhpo"'iITIPnl 'If 

the ttl.Hiu~ ~:l"1t .11 lIi1llLully fir !\...... It\.lIh1~ '" F.V...mil 

PHBV~ fntn 11\'llllllltlUflry. tnlull;Uli't mtld~linl1 \\','5; .il.sct 

lu,t....lln ..:ruDll 'N'nllrln..: (fir ruture '\-uhi. h~ lP.:hnnh~· 

ptmrlr.tliVlIfft'.' .. 

m'lIlJ.l 

via by Industry (2009) 

"" i."111UtlfcI1h.o m,-t\iLlin~ an,ll)'~i., ..\ hitll ",-;nndll~ 

\f11!J1;1I1111111 JlhYI."... ~lttIHII'I'WrAlOtlu! II\lllltllt' "Ill ({'I•• 11,..
v,jlriuu' Intlu;o.lflL" \H..'rl' Ur"t idL'ntIO,,,l 1~14hh.hlnJli tlll';OOl 

segmenl clllll("I"1I11'II~i In c:.f"('1Itr n 11I0nlf::\:oi1hlf lInlQ "l't 
orwJ,lt:'Ie~ ~urell tiJldh(lf 3t(,tmllll~ 10 Q ~lllntl.lfdL'ted 

~tl1 Or~ll1J';ll.tljihu(c~, Thl: kt)'phy,I"i11 Mlrlblll(i wiled III 

lhl.5 ~1I1.II"'liJ '''';lll: IKH \"t:hlC'Jc ,~I7.11. \'''(lI~Ii[ c.lm,·ihL;\llL!Il, 

Thc_I,r1mfltyflp0I11littlh\1 ;lltriblJttll~t.'tIlndlHhtd: 

) fUt'ltnH1 1,IU(".) 

) .vrrn~~fllllr:, lr:\\Tlffi 1lC" d",.
 
) \lVPt,'C'If'HItl1.lltlml fatt",
 

) "'..... I'ilt.l(' numlwtl'li\I1JI'S (ltjrtl.a
 

) I)'-Cnttt 11'1\J1lh orslt'IlJliidl~;
 

) !t:\(.l u(rnult I'rmJldahilily: an,l
 

) I'ftflihllnchc:l..villl
 

rllirUJ' 

via by Class (2009) 
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III tldditinn to f;II;iIHlll in~ lhC' c:rc';ltinn t)f "l.InH:\~·h:l.l 

hOn\('It~nnu" \"chide ~e_nlt."nl'S. 0llCI"tll,IIWI Ch8'r.u.;lf·r· 

idiu \\rIH,l ;.1:'0 u'!ied :tj nHldl1lirll! iIlPl't~~ For t:!J(:1mpk 

nwr~h dlilly rmlc!' lr:wcl(l'd lond 10 II( nluJ!hly ~imilhl

",,"Ithillc..'lcll St~~lllclll whiloobn pru\'idjn~ukOvlllolric["',' 

Oludwin,g the ,··dUl' or (urI f:rl",in).!.C' Q~'~r {;m,u. rllll~nltr:ll, 

htQlwr mIJt',I~1 ':I'~lneflt( will "r-m-.rll Jrflm lhl' n'L1uL;i't! 

opcr<\til\~ tOSI~ of l.:lcctrlc c1nvc ,"(Ohiclto~. Htdil(~lillg 

hc.hJviot ha.s " 5:i!111Itlr iOlp,:lC'l: "ehle-If' st.'l!lH~nts idC1l1 i
"l~d 'n lhis rlnaly:o:is h>ud III h,wt' nrughl)' :-il111l<if ..... fud

in;1 ncods-, \",11I("h seni(: .t:' th(' kt~y dri\'Cf of IJllrastruC'lllrc 

cOilA for EY$: :'lntl PHE\"s. 

\\'hf<rr'\"~r possible. operution;ll c1~t;,1 u:,~d in 'hi~ 

;mnlY'i'l-' Wl!:'i has~l1 00 rt'i\I-worhl (bta .u.:quin.'lI frulll 

indus-Iry puhJicati'Hls. dP'lta ;t~re(filtors, and inlt.·rvl'cw:, 

with Oldlhlt ned (,p,"nltnr.:'t. The SI',lZ.nH'llb: iflt~nlHird for 

thismlll~ysi!' :lrcpn:~rntcdin Fh(urcJ<'~ \', hich .soils tbrl\l 

hywhitllJ\ld!tht ,lllllanm,uc milc')\' tr<i\'ehHJ pt.'rdoy, 

111 \\tlditiunal ItI Ih(' 1I~.rrltiOn:11 ;lrtrlhlltt'S (If im1i

vIdual vt.hid.. tlt'f.B. the lobi ("(')sl IlllJlluhll f \\';1"i h-,.~,f'd 

on ~l nllmhcr 01 Illi1Tk~l- ;111<1 il1dllstry·widt> {'U~15 Dlltl 

clynl1mi(:J', J'httl't' include' Upfront Vehicle Cost. 

Infra!>1nlC'tllff! Cost (t:Ilf,~ing), Petroleum P"ri('('s. 

El<.'<'tricity Prkes. Mninten,mce Cost Vrhicle ilnd 

Batten' n.c!Oidu~J Value, .1ml nlh('"u, 

1INhyr, 

Cllapt"r'r :~_~ n'\'Il'ws Iht' key mfHkllllJ! ;1~:;'l111lpl ions 

ill t1o!j1il CIl;Lpler:U p["C:sJJlll-.; lh\] key ')lll1\l\l:H)"'lti\"(~l 

r1l1dinJ!.,.'i uf the IllOtlclil\C ext:l-ci.~~ ;1C"I'(l~~ all !'r~ml'11I:-:" 

Ch"'Vll'l" :1.'1 ClJnl;linli four dowiled C:,SC: sllJdie.:- of Teo 
Ol1tpu(s fur s:c,'fmcI11s: I. :In.1a, ;.llld 5. Chapter 3.5 pn":s(,llt~ 

;In ,In:'lly!'is uf tht\ adnplion Ilul.cnu<ll of COmml'rciLll ;lnd 

tUYi"rnl1wnl fJq·t 11lwnlnr:-: til lht: IJ..nnd 2010 !', 2nl~. 

1\.<:..1 llnallllltl'. Ih.~ "lll.ll}'(·j." dlPI.c.4] IIl1t t'ol)<:idl!r 11\1 

<lpp!iLQbil!l\" or l·]}$t41~lr{,Lli\'12'll''i.';: ('f nthl'l" ltltcrrlollh"t' 

fill I t,-,chnllll,cj,,~ in <IUY ih·~t :-;cJlm~nt rrnWf-:H'f "WlTU' 

h.I.'1l tIlJ ...~tvo.tll4In:-o I'mlllt:~nft'mjll (nml thL!ncd:-oLlt!mll!.l1· 

I"tirm ;:malp;iJ- and thr- orcr01honl1ll\tlrjhllte~ of c-crl::lIl1 

fle~l~gmr'lt'" 

In p;JrllC"ldnt. tilt:: l)pl;.lkC!Cl(C!:IC!-rtri\:dri~'('I tc.thll1 IJVgV

·(:ctl:tlnly r'HEVs and EV.s"4wllI ho e:..1r(llllcly lml.itcd 

in sume ic~munls suth (\S lon~hln:l df'li\'{~ry (::ieJffi1ent 

1n. Tho lItilinti,.'1Il nltes M IhflBt! \'l:hlcles ctJuplt:tl wIlh 

tile l~'pt! ufnJult.':;: trilvl~lcd (relrttjv~ly hipJl l-.ercenlll,llu (I( 

hil,l.hway milL«) makes t1WIn lIn1i~;('lv Iw;,r-I"nn l.:.tl1dj

U.ltl!S ffll Illm'ln!lcdlun OtiH!f IhlUill hid ;.IJIt1I"lI:ttl'~ 

such iiS blufut'l.!' rh'riv('ll (ram ,11~'H". mi~hl ht' pUlf'lltlHI 

oplil,n. Bascfl tin (".,st flncl h'dmuh~', naturnll~\IS H'hidL':'O 

m:,,' 0'11:<-'0 he a O'lllrlldo'lh1 10 t-cplJlCIl (l4"llrolol1l11 ill 1011);-11;.1\1..1 

<Il'li\C-I) IlcCl~ 

fhe' mllll ..'J H'I'1.l (uTthi$ alHlly,~b J~;l (ut:1I 1.:11"( lIfllWnt'r

J~hlp 11lnd~1. ~u di~tm~urlill Part One oflhis. Roadll1~JI', 

tOI:'"1\ (:ClSl tlf IIwnr,rship I.~ 1l111lIllnti0:1hlt' :md Ilhjt~C'livl' 

Tllt'~6urc that tllr1:-:lltllles ulll nf IIH~ J1nndjlolll'llN:hllS

ill.Q cnleri:J f'it fled opet.lltHO" Flcel op~n\lll.n;- .rod, 

,nd m;)intoin hi..:tflric. IIP'lTi.Jtin~ coS'1 dfltn. which pu... 

\'ulr-:o: n 11I-h d"ln :,,('1 Irlt 1l~L' ill (:I,llll);.ril1J:, (l1~f;,tllmnl 

::lnll Olher norrllS. III ~C:lleT;'ll, 11('~t {l('HJI'\lIOrs ~lle b~tt{\I' 

f'(llllpJlI t11l1 c(ln~H.ler tlh't 10lilll'crlnllmic' ItnI1llc!ltl(1ll11 

hf tr,111"iliflllil1t:, tel t~lt'ClJic dtlw' \"i'hiclh: th,lI1 indi· 
vid\l:11 (On):UIU~tt;, 

Onl' ()f the ch"IIUI1S!;(':'\ 111' ttlMI,rLrillll. Inlllrn,ll Will

hWltlll(1 I\IlJ:;inL' \f'1>ltlcll'~ 1/1 th('lr ('!r'..:ttic ..t1tl'nJlll["f'JJ i:;; 

thtUlllnrCl l!l n fUIllJ,11I1Cnt\11.!llllit 1Il (.'t"J~l<; fn}lll UI'\lt71till~ 

l:xp{~n!-u nil the h1't1ll uf 11I~lwr fUC11 ,Ii1d m:ti1tll'llnH~c 

l"n~I) In l'tlpilnl \'),lICIl~e'f (II' thl' l'lfin flf jt. 111Ilrl'l');]l-l,[tsi\'l' 

POWrrtr.dll). llu' re'.wl! is Ihnt '-"lrinu.; ";;41:iIS ,il'(j t::(Pf'T1

"ncrd <'ll dmt~tL'n\ !m1tJt:-: in IhLI liful""ch: It I ll'E whklt,..; 

fI~utf ]0 

Cost Elements 

ctrfGOp.~ cosrrl.umm 

:.~ [I, ('r '. ··lltlll''Il'la, hlt"'1 

r.1 ~ II 
IH. 

)In~' Ij,[h,r-$ j 1..... liulJ~ 1-,11 ~,,~..ttt 

r..... 

('rtl 
flPt 11"'JrU/ 

lhnh"lt°ur.,..-4'., I .I" u.:I, O~ t,,, . '1111~1 r, 

\'t."N\l~ l'lcctriL drh'c \'Chidu...: "h~n!rlll"(' lhi... lJlwlV<I!


t'OIllI':lrt'-<; lll~ nt'll pT(:'J"('nt \I::IIUI of 311 n! lhl' ("Q..-t1I int.·lHTl"d
 

lhlrlnlt ilw I'Wlll1r;.,hijl Ilft\('p-I•• hI II 1.:1\'1'" \"f'lhtd,' '-h,
 
item:: l'llmlt!e ....·" in lht, tlll,\Il"tl~! 01 .)wntr.;hip ,;·lIulla


lion ilff" madc: up (if'-: U[l-f'ront (CapitnJ) Custs to pm·
 

cha<;;f' the n,hir"k. h-:lttl'ry. 31ld (~hal1!il\1rrl" Infrw"ltLldll~~
 

Operating Cost.,. Ihal" lm:.hHh· JUI'I f1nc1 Llf cnOTt;r nlllin


It:n:Hll.l., nJI'air ;-Inll hllan\ Ills.! l"1I,b;; lIlld R('~idulll V:llut>
 

nflhl:whirlf1 (;\1Id hatull'}'whcn· ;lllp}k;lhlp)
 

Up-front (Capital) Co,t,
 
Up-(n,nt Ct1~t.'-l'r Cllpil:ll CO:-ol~-lllclt!dt~ lIw l'lI;;1 1'1
 

IHlrdHl!lin;;,: e)f h'Q$hH':' n vrhich' fell" ,Lrr-ld-l~1Jal,ktl \'~hi


~'h_"'!, up-inml (l,.I~I~ :llefJ Jncludc till' rCllil 01 PIHt.htl\lIl!.l:
 

or II)ftllillj.1lhc Ch.llJ:lIIf: tIllf,lslTlh;lllre rl.t\ulr",rJ III ~up


Jlllrl 'Ill' \f'hlLI(' FIIl:Jlh lil'-fl"l-'nt l'lo;lo; tiro lltt"~d I\v
 

lht.: -rrILl'Jrl..tll'd ".tlul' ttll!le \lJhicl<' lllld HI tht" ","ltJlltll
 

\"tilud nflht! hllltrr)',
 

Icr. HEV PHf\'-4iJ .. .. " 
, •
II 

') .. .. •.. • 
• •..;,t• " 

... • ., • 



I .. Il!f 

Ba,;e ICE Vehicles 

L"p-rrnnt ('nsl5 (')1 the\'etllcJes oollsit!trrd III this :111:,IYfis 
Vllry hy Jk1Wutr~,ln. In \lrt.lt·r hI nrrin' pl lin \'~lilnatc flf 

\'l!birlf'l"JIpit;;lll'C1sl.'j &"Ol,h. il1tt>rnnl C'omtmstinn (,11~n 

vehicle <lVi'lilllhlr- III tile m;1l kel trJtlil)' \\~.III; ~f'lc('lcd for 

l;!ut"h which~ c!:l1!s. In kenerlJ!. the !ollnl)lll: whid'$ \wn' 

.II1H"lllS! tl1<1 tllr li\'!.: I1llltlcb purdl:t:lt.·(j by O'·Ulll, .. I-nlJl" 

to<lAY III eAch d~,"~. For erich 6..lIl1ple vehicle. the intll

vllhud dri\'~.1I~lin ('"...mplllltll1l~ Wllrr. thei' :U:SfKtW1.13 ",~t 

\':lhll..' hued 'lu cUrrt'l1t l1utrk(;l d,YIHlllllCol. Jt..:£ IltJwNtuin 

C01l1pOnll!"l~ mduJ<.' the fllICinco, ltlUllmiJ.!lioll, Cxhi\usl. 

fud. ~"l!jl)u""eTtrlJinelec'Tc)Ilil:~. Tlw hO\JO.t, vphtdl1 ensl for 
cllc:h dauthcl1 is l'.a,!t:ul,3l&.:daJ tho\'chiclc'!i 1ll1llHlfaclulc>r 

"1l.A~«tcd rolail price (MSRP,1 minus nil of lhl~ leE pow

eo-Tlr.tiJlt.."tmp"ll..-nl~ 

Thu coc:-l II( ICE clri\\;tmlI1 cflllll'lllll'ntJ" Il"f\d in Ihis 

JnjJl~'sif incre:JS(','; at .. JL)·~·tnr l'olllpouruJ n,,,r:lgc a.ll ll11rt I 

vfllwth mt(: (CAGfl) of :t7 p.!rc{'nt whn" \~h'{"lri{' rlri"l'· 

tralll cr'1l1IHm... n1J olClu1I.11,v d{'~I"('il"t' ;111' 1.7 l)fTt..'C'nt "."':AGJl 
F.~lIlhough aullllll.1nuJilC'lu.-C'11' llfi' t..'ulllinulJu"Ily rl:"duc

ina their c1in!(:t mnl\Jrli'lllC, mo'lf'ling illCf";uiugly :itnnJ!f:'nt 

ti,lcl-l"cnnOIll;" ami ()mliSiolls IJbmo.-nt.l wllJ likcl>' (lUll· 

liHUC tosuprol"t Ji~II't: ICE comllUllcnt cu."'''. 

E.lectric Drive Vehicl<:'5 
The up·(ront ('o~'-I or the various elcelric driv.. le<-hnolo

rtica includ{'s t';I"IcJitio!1rtl compllnenl:" SUdl :u: sorno foml 

orbQHcry Rnd electric ll\o1or. HepcndinCun 1heclrivclTUm 

l,:lJnfi~ILr\jU"ll-JJEV,PI [l!V, ur "':V-IIH.'1'.il.cuftht: ha\lery 

~nd nwlur ciilfv-f .s-it:l1iUamliy Allhc 5oolHn" linH', I':ILh or 

till: clctlrh. Liri"!"' rl1Uttrn,s bnwfiL.": rrlllll rJltWU~I\".llI,L: ur 

e.timin:llil1~ l"1";lrlit-il)l1a] ICl~ p/lwortrain ('ompont:nt~ to 

fI..IEn: 

Key Components In Scope 

vuryin/l. t1C'~rl."US. Pnr CX~lntplc.. (l Plmv nUl)' U!t(11:1 $m~lllcr 

1'1l,lCinc in cOlllhinalioll wJLh tI b~tlt'"ry ;)ntl cledric nl[)lClr. 
\,·hl:.rCil"; ,11\ E\' d,1I"$ nut jncludl~:m anJ6nc, fnclll'ilnk, ur 

mall}' othor lC£ {·olllp''11u.:nb (11 • .11. In ttTll1~l.fro,.t. elt'(.

tric: po\n:ruBin compolu'J.HC;; t'~nd tn he mill'(' e;q\l(n.~i",e 

l11il" Ilwfr ICF. t'tJul\'<tlenls f.1C:C'lrit: compllnent .. incJlldt· 
an electric muhlr. it1\~j·h..'c. nn-}\{Iilrd t'lWrj!I·I .....In~lc

MJX'ed lrilnsmi~inll. nnd pO\~'e11filin elLIt(:1 ronic.!i. 

1Tl\'re"]tjn~ wlunu:.l" d dce;lrie driv... w·hidcs will 

dri\-l! {'uS1Jo of doctnu {-0Il11Jt'lIl{m{,: ,1(mT1-~1t )(:JJ>1 Q\'Of the 

HlJlc(rome cou$idcrccl III thilt nnalyllt. l'h::tt iQ. ('conIJmh~5 

or strllc ochK.."\1'd in lhl" ("~r'v fl~':: 41f PHJ~V :U\cl EV Iln,· 

dlltlinn wIll II.; :,it'lIlncnll COllet 'iI':", :lI1d r3I1in.ccmL~ will hU;1 

direct result orsUlltJll~ fll-Im a rnl(lll UJlit ,"-nl1l1OO boue.. Thi" 

;)ntllr~i~i1"'~llml'sthu c:c.ll'TU,ITIt.:S dr!)pl(t~' 10 Fil.'llll' 3G. 

Charging Inrl'nstructure
 

·I'tw t'hnrJ!lll~ lnfmstnlctltrl.!' USJ;.(JCji!Jcd with "nd-l'nahk(\
 

vehle I~... "~11J J"t')1rt'Sl'.UI:t "1gl!!f!t--..mll)IJrlillll or lhc lIJ... rmnL
 

{'n5Io: Un ,I IlCf"ooVehich.. 1J<'\!Ii~ .:h:J.rg,.r t"f:tCl5' will aftem bt.'
 

lllllLh Ill~:, rh:'llll'he l'nmbiltL'rl ('f'150t n.r'hc nl'I'\'~~ilT)'{'kclrjl'
 

dm\:t''''lIn 1.'funrcrn~·lIL"'· hllW('VIT:II!t'cl ulf(;r'lht"'~L;CkIl1t:.tH 

electriC)· nllllliplc whif'lcs mil)' need tl'J Inw.st in multiple 

Chrlf).;er~ MOll'U"-CI~ ~rwJl1 fIcf'! :tppliC;lllnn,:. wtlll1"(jtJlJT 

mollil)luch"~n1 »cc\'('hkle-soml';,t the "CIl«""' .Hld l'iomc 

in plIbli('-or",~r('qUlre use (J( ful. rlkirgen. 

Thi" "llj'l)y~iJ Cfm.{illcn lrvn po..,"iblt> mrraHrocturc 

ccmll~llr.ltilll'.s uS: dl;':lilc(J [II T~blr: :lr lndlvtdu;,1 COlln\!II· 

rallolls ClJ'e essentially:\ f\lndion of Ihl! Ulltrnlium,1 n«<l 

clflhl' \.t1ltlt..lt,:!: lhrl11Stlw.Jl.,. tlllll (',ltll oonftt:!.\.lr.,Uon iJi ehl\l·

llcturir.£lt hv Illll"illl..nl raLin or cllarrinr.illllllhUcvcn<\I$1l1 

tllll dtlltflt. EMlh ne:ellll'llllt:nlilJn CiII'J:S.llh:rcll i.n thL ;1I1Idy;.J~ 

!tltht!lc:l. 

'\, .
 
",,1(, ,Ui~lnnl'd:\ !lIJC",,-m..: jnflU:,~lntCh1rl' (;1I11!UHlr'ltiflll. rHld 'i1 

to"lt ww ftSslgued b.tSCd IlIllh.. co1l1 oflh(' ~1!f'inCiutC(1 cl1.1l' 

lUI', IhtJir il1.qall:lti,.n. nnd :In)' ndUition.a1 IT f"'IMhlli'ic~ 

"_'tltlin·tlllJ Ilhlmlj{t"llllllllpt1mlu n~hide C'hnrdtH!. 

OperatlnQ Costs 
Opt-'r"lll1~ l'.-H-t,,"l't' lh.... t, C\14s ttS.tOCLlttod with fucHll1;; ~mtl 

I1U,lllll;dlllll!:;1 J.:lnn ,-(!hiclc:" u\l~r II!' ~C'fuJ Ii(~. O~I--;.\tin, 

Cllslli 1T\"~'\'OlryFi~I'lfl{·illlltyh.,,';;('d 1lI1Ih,'\"c'4orrlll'! r~i-I!'Jl'

Iintt,IIit...:-",1 II' clct:lrlulyI, lh~ etf'dent.y \\Hh "!lleh Ih.' 

t.lllt1rrY h \1~ ;ltltt I bfl wny IheYrhiclc isop~rntf'd. 

Energy rriC:~1l 

Lllorgy price~ (or '1m t'nnl)'fl- were UlkC\lI frOll1 I.h('l u.s. 
IJf',.artmenl fir Enellt\-·'~ \nmull Entlr~· Olllinnk 2010 

FlIr ' .....,llithllllli jute-rnul tomhm-ullu l'JlJ!:JlW \l!:hjclt-,i;. 

It ~Vi, lIud P) 1£\·5 III ChMeesu'I~lillin~lllllt.lt, tile reltvalll 

UJ'lN$(-'" pric.~. Qrt) [ilhcr~'1!i(Jlinl,:ordit'1el fuel (dcllcndma, 

un whietn dUIC<I. For F:Vs ,Inet 1'1 lEV, in Ch3n!C' dt::pldil1J.t 
lUrxlc. Ilt~ Iclcv~H11 t'lltr.~ prit(: i,;: deClddt~ I).,peudill~ 

'''UJ[ )f 
Charging Configurations 

I,,,, 

1\11 lh\~ ;lllplic;lble ntut tt1l1u"llV ':-l'R,lUlllll, \111t1(;1(\'" m.w 

1)(\ ch"rgr.-d i'11 r1!tiidr-ulini. ('o111n.lflldnl or induf'lllli akc
lriri\y mh:.i. l\1t 11i$l'Us~1"(1 in rllrl DIll' flf lhi"il ftll[llllnflp, 

~~'mI11CTnnl :IIHl inrlu ... tlilll (.U11!'JUIl1C'I~ henelll h,.m ,"1~

Illlicanll\' ~lhl(l..'d l..'lc{lrlllty pm:c~ 

mU(ll 

Evolution of Vehicle Comnonents 

UturORC[SlIIr.l£D[POT Ji[(iUUIl: OfUVUl' "'~ ILlIF'l[ 51T£.5 
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Retail Fossil Fuel Prices (2010-2020) 

11 i~ jmp,.rttlnt lu ,wt.., thol l flooR ~c.:t\llnril~. dll ""l 

fll !:tHIn' Ilit Ilw \.nn.~hll'r,lhl\l Ildu' \'111:111111\' "r rNaB 

pl'lmll'uTIl fUd,., Nl"t1nu.J1 UWr.U!l' ':Ittillillt" UIHJ lhbtl 

llrltd lodnr artl .. I :o-2,"i~ _lllll J.s 07 flot JllH"n rdlll'l· 

11\0"'\· As rl'u'nIIYA) .:.!olif1lllr)' ~1'1'C'l (,;l ..~h fl,: fl\llLh m .~o 

If'l'O !I(lrl-cnllllur(' l"'l'iIX"lmVCl'_1 r:il"Cll ~lInclllllnb:l1 ull 

m:uktt dynntnln, It \\'lIlfld I~ rtBJionltblc 1o t'XI){!('! Ih 

fuC'1 ""lnIHln"1I1 u(t)]t' Ie,.. ~ I'hith' NlII:tlllm III l1uctl1nlr 

{'olu,idi1r7tbly lllorC' I11ft II th~ l'OF.'!l ;;(-l1l1ltrio' Illdi~ .. tt' 

Ihotlllh thllt hal Ill'lt b,-ell illC'MpnrAlcd inln the refer

ene'l' l,Hi(" in lhis :Innl\'l'iu Sill!, Ihl' hUIIIII;.:'.~ hI "eOt 

f"(Jlll \.'leclIic ",hic:l~s,~ ill dtlll('nd c()flsidOllJh1~' lin hlJ \\ 

ljLlicl:lyull1lltn\\'I11Uch thl" priCllllf 'h~Fll ru(>llI' itll:n',I~f'i.J, 

(fnJ i111 1\n~IVJI~ IIf Iht, ~1'lIlflll",ity of ....wlwrAllip UISI lo 

fuel nu~tu.lt Inll~ SCl' ('l\111ltflr -t!~,) 

'rho IIrindll~11 l'ilJtJl '~~I,('inll'd with l'lct·lricI1r 

T,rlu.~ In\'llhc ~f''llt!rnllllt1 o.ntl tr.lll,ml .... inn .UJ'..:I& nut 
fuL'l i'O ~1C't'll·iril) pn,(''' ,jn not nur!lklll"i con~id_N"hJ,)' 

OVl'r 1he tnr"c:ut IH'rlr"ft. hllnrt~ 10 rl'~UIAle grt'(,J1hoo~~ 

1:'"" nmiuiUnfi frllln Ilw r1crlrlc IHIWt,<r .;cc.:lur ccutld r"p

r~,elH Ollt'" t)Otrntiul u['l.:-ide f1"k to IOII,tHertu l'Ie<lric· 

it)' pnct'~, Hn\lllJn~r. Ihe:iI" pnc(' Illrrtn,.:t>J\ nr,. likely In 

he I'hil.Sl.'t! in "Iuwh-. lind t'\II~1 uf tilt' ...llrl'l'nl pmJl"Jalt 

helllllllJllsitlt::n-d by Con~n.·.~ WOllltJ IUlt si~lJincl,lllth 

inlI1;lE.1 t'h'C:lrjc.il)'l'riCt'$ hdClru :W:W, 

fll!lt[]1 

Retail Electricity Prices 12010-2020) 

," 

. 

F.n('(,e::y Com:umption Rates
 

'. hi! fflrlt'1l~l with ,. hlLh d l:1\,'tn \!dliclu ,"CllhUnlt,
 

l'lItl"n h,' ~Y~I\l.lllnn'JJI 11II11,!' I (Ill Ibhlu)'\.k IItt't,llilltlill
 

Il1q:r- fM mtl moll ('11mbu.~nlln l'n~ilk V'f'hidl"'~-,l" v.yU
 
II)! III:.\'~ "nd l'IIF:\'s In t:h,Il):C ~~h.bining ml)tl[:-cnL'r~
 

l·nn:lI'nL...· is ItI~.;llrl"l1 In I.crm"llf nllh·~ In.ll''l"tll.lt''' ~I~
 

Ion nt tutti {'on"wned (mrv. For E:Vl: and PII f':\!Ii tn i'h;I~'"
 

ih'I'II'lin~ modr.C!.net1!Y~mci..nc:v i.e hU".l..\;lU-rd Ih lerrol( 01
 

Ollle~II11V~l('(II)(l1 kWh cOllSumt"d til Ii k\\'II).
 

Whno\'er 11fl1,sible. thn t:n~JlOI (,OI\$Umptioll r:Ltes 

fnr 'nIt1rnull.:umhtl~L1f,n rllJ,!!tlo \'..::hic1L':s In litiS t1nllh'· 

:oi,,; "h~rt l.lklll .. lC:llll~lfl~ 4Ih~('rvCII fuel Lnltllnc.'\' rall:._ 

tlPPNt'O ll) till' llt-icker mil;'! 11r furl ...:t::olJ11IW: r.'lin~ 

,'~FI,datl'd wHh EJlAdrjdlll: .:yc.Jr_~ 'nll'it' iue-l ll,ni~Ul11p

tlUII FlIe c ',\1"1' ,ll.:"\julr~d \Icini~ r ... :11 wnrld drU;1 pro\'hJtl) 

b,- nt,tt ;lll~ntnT:-, indu~lr.. JHlhlh:i1l1l,m!, Hltr1lUuh\l' 

il1tf'lll~'~llc(, c,.mr:mw-s 'll~d othet '"f!IJrt'('). In thL. 1:..1"'1' 

rtr ,-plcrl -'f>gIIlCIIlsWI\!1 hjtLIl id1ing:lr'illicilllonti...n ;ljldl~ 

tionoll,HlI.1116 idliDI:. efficiC'llcy lo~,,, fHctor or , n1aXlnllIlll 

0110 p<'rt{,lIl \'-:1" llpplicd II f-':\"s WNC' a;tJul1wd 10 prnvllh 

Iud l·II\Uf'lIt.;y ~;11lI" l!tIOltll1;lh:11 ~t :m Ilt'rl."lIt liver t ..... ~. 

ruel ... mcttnqt Ti.llin~ 

For ~v,. nnd I'JIEVs In ~hll~(l (It:I'l('Un~ mlk.h,~_ the-n, 

il'> Hul y('lu ridl data sel Ihut ;JlIllw:;; (or U~ n( r~;al \l,.l"Irid 

dnlll_ Onr .11" r",:rlt'l(\ 201tl fu :':O:::U, this :lluh."I:e \"'·1:

IM""II nrl till. (!l:ll ~\' t1qltrtIDG dlll":n'lILl' ,",v.·I .. Itl.~pl~lvt·lt 

In Fi~~lllt· JK. 

nltlEJJ 

PHEV CD Range Utllily Factor (%) 

I
till 

JlliilUU 

Eleel! Ie Motor Efflclencv 

A"'1II';t. (fTltIf"n 1!IJ~.,. 

't> 
." 

H 
l' 

II 

.:-~ ..' II 
tilll .... I 

Fnr F.\\ 1111 °k\\1. '{'-'lliC'!! to lill mllu l-r~\Och::d, Thill 

I~ rll} E.V (iln onlv 1m""•.'! In. hJuJff' tll"plt'tln~ Illndu, rut 

PIlE\':0: hm\c\l'r. ~UIlII,,; 1'I'lliun HI mllr.. lJ-;\Vt,IL'd wHI hL 

llf1\\Nt'd h} rl~('"tl kit)' U1UJ 'ume ~\111 bl! lurJoJ b", petJ fl 

It·llm (lIrl.!i, 1~"\I'h IlII.h hH:t ,qlUftll Itt "fl1L'klH.. Yltll)fih J 

W,JIIL"",,:Xllth\ll,·tnIWflJl 'Ill 11liL' '" Th"I\'(orn' Ull.'liUlltlv

"I:- te_"ulllc,l 11111, "1l~V ulllity(ll' Ill,"", ,Ibllhl)'ctl ill FI~lIt\. 

JJ \\rhkh \'My h" "l1hkh vOl'Ithl cln~-' t\ 1I111ily 1::w:1(,t h 

~intl'lr Ih,' )lC"I"Cf'llt nt lubllllil~ Irn\l'lcclllFll Ollt; ,,"w· 
eled hy eJl('lridly((h;u.,(c(ft'pllllill!llllrh·!<;.-Il\.idcll h) 101::» 

nJill'~', ""C\' milil}' flit: Inr... 11 WI:' :I "'~llllllCilnl HI\l),;H.t on 

Inliotllll!C1 .-ntl will VJlI1' dllVC'lIc1fll~ ull liSA!!'" ')~tlr-rn.~ nml 
,.CC<:~<;;; to{htaf~hh! I)JlpurtUIlilip& 

\\:trl\nlCl1nUee Rnd Hcp:tin:
 

,\l:Jilll"'JIlU'LI ,lIld 10'1':\11 "'"I1"II"'l'" r.lr l!ll(lrIlQI UJl"hHl;


II' '11I'nr.hl" "'oh"'l!'.; (,'Ul iIH:IUl'I" Illfl10r pi!. tln.'.~ 1'\ h*<lulrd
 
nli\inl('JI,Jl\l\', :\1\(1 w"n"l1llJ n ....'I'q·I).. lil llq:.. II1·, I' ~');Pt'll'i.'I,
 

'I'll,; fHtJf\flrlii'm ilf "lid, 'H,."L fh,HlI~I'1l (!VI,'r t1l1lt'. Mrlllli 

l,i1. lir,' n~pl:l("t'nwnl ,In,! Iltl111t ~£Ju·,lul('ll 11l1lu1!(lllrilln 

"XjWI1t¥" n·m,.-·u" 1l'111h-tt1y 1I1f'~11\- liuJin!! II", lilt, "I lh~ 

whfcJco.IIu-."t'\"".lIlht'l f11·"tU~ 'l'I,lhIIIH Wt,H o\"IIIt.tl 

i.ll11J romfllHlrlll "'pLIC:rrn('lnt Inll)' IIHr",l'~ Ii'" • lit .. 1If" tlf 
th,,-vl hid•• t"II,ll1lllir.'r"JI~ nrl 111TI1~h_"Illll qro\Y ~1ilhlly 

.Inr tn r-nJ;jlJ(" omt chaO" t~ \"-,11, 1{1'J,;Jr (,.~t~ ,IfI! I'rn}1 I t,rI 

IlIAr''''' lW\''''lh~' hOlt 10""'[111'111 wh~ Il' Itlt, 11) I \'\':U l.v rill. 

III' ~:lI'M'rntnl 1111" hulk "I th.t m,l lC IlllUtoo in IhI' I-.hlr 
"\:~h :'Illl'r I'ltlHlk,lnl mlh:.lr::~llTJlIl',!llf\lU~ "". t'dl'~l'rl III 

I£tlH'rill. medium- 11Ild tu.·IH~..... luly lmd.1I; rust ')lUI'" pt-r 

mlll1lu lt1nh\loln Hum rJ\I'''''i' uml Cl,,~ .. 1-2 tm('k~ 

EJt'('!lIU '1I1\\PI'tnlltl~ Ilrln~ II tl'tllll'lini'l III ...·I'tl.:d\th:d 

l11;)jlllt!ll~lIlct tlud ral';llnol \:(llllp.lIC't1 III lliJlhlilllllll IC~: 

whick~ 1I1h'mol n,mhllilh1l1 lllll4t1l' ~ ~tr- 11l1Jl1'i'ri"l:d 

411 thtl\l1:,md· III 1I11",(n. IMriC IIHII Ih'I:JArJt H\l'r ~hllr 

l~hI1ri.. 111-1',1111'11 111(" InUll, (impl... al1d",illlUH IT'ijllh t' Ih.. 

• .tlll' ohwunl ,,1 mamlnllnllrl lind I"il.,l" .\lnlll'C~1l"1f" 

]1111 It fnir .01,,111.1,,', Illun I l!'lIt Ilh.,IUi~1l 'I..,tl'" Ill .. ul;)hll 

oyetllll\;'llillR ICF. lUtllHlC'lll.1llftl"tHI I l'J'llJlr nl)l" :'1,,1 thull 

iiPI,lrinll II .!'Il\;n<.'" ((l('tur lhnl ' ..IJ1l· ... h~orl·tl Ull t.hlwilaill 

l·Ollll~Ur.(11l1ll I, hwn. ~~M 111"111"", lhn tlIKlIllt'll ltll't' ,\I", 
....\uil (lu.lor, n.,....f'Ci:H~d Wllh 11F.V~ PIll;\" and ,·;V dmt' 

Imin"" INolc, t:\',-I1R\'r Ihn 11111~1 .-j:.:llllil'.i11t 11Wlllh'nllllH 

.;../li\!nCJ', 11:'- !IH_ dl:~I~ll b thl mu,l 1c'l.hnk,llI ... limpl, 

1'hu '3~lrl\r' U"lt'K:illtl,tI \\1111 J1Vo\'!:o (,III ",U)' ltollllllavh:lt 

dcpcnf\inWIIII r!nlyc'\'\-'h' P;ltlt ll~,'d IIllhi,. 1Lpur11t.!J1hl.'d 

'!J1lLHl\l'iIIYl"pLl.:r:lli\lIl,~,) 
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{lfu.~ID 

"ChnHOl 

OwoCJ'ship Mod,,1 

Wlt1h: ,hrfcrcut \'~hldl O\1;.H·I'1hll1 Inlalitl .. tol" h;lvtl II 

·QItUlne."1nl hUI':w'l on. ~1\'·lIl1l"llluliOH·i""t"hw lu ftUOlJ1 

l'll'urlcdrl~ \"hhk-;; ~hl' hr"H' filll nfaUtnulh'C nuandJl 

ml'lhudi tltl ""I (Olfl'r In ", ,h,' ;,rco '.II(ull1\I~)" ... l.t';I~," 

\"'Chld\: "lily mmhnbJ' ult-(n",l ClIllih,1 Utili ~j(lcj,)tcd 

Wllh Ii_ehldo,1Cltuwltnn. hU1lhrt lifL'9t:lt, ItHnl et'!;;:' (lr0\,,,,. 
I'Nlll)' nnAJl("rmih h.'''~l'l'llillldooL-'qu:l1 hi ntmol'l'lthnn 
the reo IIlT;l \"Chu.:le lb.tt i' oWllc,i ulIldl:h! ThtlrtJucc 

a shnplif)'1nl .....urnlltlon thnt II almp;uO' ~ ~llltaJ culllll 

ITJUlllul.1nClm::to.lo"li'~ In~l1ln Ih.. mncl~l.l\ "nn!ldn"rnt 

offJPCI"(Clll j" Ihell!iume<!c'lsl ofr.ll.illll In Ulc' lllCKII·I. 

R••ldu,l V,lu.
 
t1f'f'l1 Ol,.\'IIOJ'1l1ll dlllc,-clllI1H!lJI:I rv ~C~"lIf:mL~-;HlIJ :Itr()~...
 

tJiIlC:fl.lIl ltlJnlJ.lllh:... Wllhlll un il\llu~lry 5"~lIIcnl 1.'11(1
 

" I... 

nlillUlN 

% Improvement over ICE Maintenance &Repair Costs 

Ult lO lhclr\'il!:lllclt:S fO',"-:irying Icu'/ClhiofUme. Th, lenpth 
~r IlmD t1lltl whitlcli' ;H(' (i,,:ned .lI'Ill the t:ndin~ mnt·al:!1J 
l.n:d~- 1lt."*lL'fll'int. Ult: n;(llainin~ l·.llUC lIf Ihe ,-chick In 
cO(:llce,lhiJ relidu:d vallie l$;t prg~hw emt or a credil 

(lIr llU' I"aliI1~llh:., is nlll ('u\lIIOWt,] dt1rin~ Ihcuprfl'il1iOIl 

(It Ih~ vt Illd~ nlr n~l cw~r;,lor:o. I hlll ItJut to It'lld (III l" 

thoir whirle!! (nr shari a tirnefnlmt:.'l. the rt..!l.ldUiII ~'allk 

fIt th~lr .lf~ti b. brJ:.~r, mur, sumlhunl oun1lOllt.nl or 
tt,.~ luiAI ('II"IIl(cnvnc-rJ-hip. FliT JCf~w:hlC'1e.' thif tr.s-lrtuOil 
v~lut:' .,. (';'I_II)' ~lLCUI1:lhl. ;\., LhCOtC! gn: ;t nUmbL'T of .,,'cll· 

IJt;(hhl'ihr-d pr£t."Cdenlc nnd I II(Juld IUld clbof.1ll m"rkel 
to Ilrut 111"10 1'1("C!1 O\t'lIl"r' C\U QIlt\lytc! the li.'Iril'l·otls 

betw~n II:.llil'lIt their whicle-~ .It theIr <:urrtnt ~51dunJ 

,-n.lue ",C!'llln.' nutlnlCiinlnC tncm for Itln¢erj)4!riOt.is l:msed 
un tltpm·tetl )1lillnlc.n::am:e- collis, prlC1!..<li uf 1\0'0" vehicles.. 

H,":l'ilDhilit~t vt c;lplttll. \'~hicle demillld" and !'orlcr (:ltlnn:

__Ud1 (I," inm~I' {mel hm-ucl. 
":h.'L'lIit: llri~·c whidM-pdrticuJarl)' EV~ ..md 

PIIEVf;-WI~C II neW ,h:tllC'ng\' bct:1lIStr Ihl'lf retitlu;,J 

vlllul1 is nnt \'it'll klln\l,11. For lhis. rCi\snn. 1hlli anoh:-ls 

tos,l:o..,o"r., ['/ PH[l/·40 [I' 

\I I.· 

Stlll.,,,IN"''' ,t,.tlllt lO'.... HI I~~ ?J\f 

l~::lll tllt' rt'lfH.h1ll1 \';lluc c,dr-tlh'1i(IH ('Ir tha whitle ,lilt! 

t ht.' b.3ttt'I')' $CII,lrol(lly, 

Vehicle Ol'rr('ciDti~,o Rulc-.

'n", Mlll' "rdrorrt"t'i"liun ji: Ih"tll'e-lint' Lfl \"llIhl".1"~flC'h,lL'd 

wllhll6n,lI.WltWNlllt",'nlllldlltlllfllml' It IlIiitnlklrlOlUl tu 

" ..11/1' Utili HIe II, I'n'dltll'll flllnnl'. II .. Ilm11l(;m ,'!i'c.~l 11' 
any I.l\lnlln '"111 nil'" I",. 'h~nlfi\:ltllll"'dHrrJtlllll"lh II." 

1L:11l.11nln~ lochnlt..1\.lI:llKiI)·, Vur I:ll.oIlItplr., Ihl' ~n~l-d 

m,IrLN \·nllll' llr ,'II) 111lC'mlll romhm1inn cT1,g-mu ,y.hld", 

alll!r 10w"rc '1n,llfl(i.,lf(\i) fIlU~!lo tnl.~ ltu~.-JnHII'ralc:ti(lnllr 

thu iniulli purchiJJt'I ,tnC'odc!pil" Ibt· (:\('1 'hal the nhld(' 

lony hAw Ihl' IKhnic-lll t':;l1\llC.ll~' It) Ol,rrnlo Ilfr :tfwther 

100.ll/l0mlles 

The shllulan.l clc:prectltlon c;u['\'\..' riJr lin inlt.:-nlill 

I nmhu.Unn lll\~nL \·"hld", 11 IhlJlCfom d\3nctt'rit.dllJy 

.(J ~Ii'cp c1N:liflt! in l.btl ~t111i1l1 rwri(It! ~If\i"'r iIWJH'r~)lp With 

tbt; 1111,1' I.lf lltdillU ~Iu~ inA U\'\!r fllll\' 'flIt! ~tUrtill~ puint 

(11r t~f" tl"rlr~inllc," ClIf\'t: nlIlY\.U') l~'1tN;i nil th .. nlmllllt· 

Uw nUI1l',,~r of mllr ... lr;,\1'll'~1 hI' fill' t .. hidl' Fir-11ft ;\M 

,HCtoNll'l1 "l,IIlII.,!'1 ~I'I ijtlJe~rt'{I"tlull C'"lH\~rl'rr111 Il·b. 

,."hltl,., lilted in Ihl. Jln:ll}"'1I). rrhl IlcpfY'"l"ll'lIH'ill '-UI'\"TI/ 

hu:lmli' .Iim, lml' dl!'-IJlnti\ III till Innt·(·mII1LI.lrllilljlt'~111' 
U=.I\:C,tCClI.l1 !1IZ,. 

'I'hll: ~'IH~I)',r. 1I-""t1J11C'Ji 1\ ~ll'prel""ml inn cur"I' rnr dC"(~ 

lric ell h1:. \'Ilhlt'lt:~I:-t"xdlldllll: Iht" ballt'ry-in lilt'- F.. me 

WAy tlntl II 1I',ltlltilJn3J lCI': wt'If,'h":."3 ~WJlrc:-';"jlll1fllll yuIll., 

mill'!1 IN! C51I(ull1!Nl. If II ~cll;'U.HC dt'llreclnll(ln Iirh('dllio 

,'1"1'(1 u,kullilcd (IJI' tlcclnc dri'-T ,,,,hicl("..j, tlUQ 1D111ht 

1}\;'lwrl t'!)ccttfl.! (lriw (tlmpnn(l1l1~ Ir, 11011eNlr " hi,::IH'_r 

i!!'ldunl \'lltUt: Ihall Ih.elr leE l'Ollnl(lrp:'lrts o3llhu)" \\iII 

IfUli III illl:ur )Il""r In{linll'n~lll(:l' :tnd rt:llAir .'1CI)('nE-~ 

~.IU1. In :,ll Iikdlllt"'~ .," IIIC~:a!>lI:I' u.ut'l 1I1l' lh..... t·\'f'r. 

th~re J.,.• lnll')l\· unt cluluph UlJt"ki'l1 i\xpt.'rtCllrtll ("JII" 

\t lUt r,'lH.n It;t:llil l'IN II n drJn \-·,Ihld!'!'; III lftUn,h'Jlll\· 
lJ)ul 41 Sl'I):lrutl' dI'I'H'(:.lUllll "l:.hn.lull~ fllr 11H":-I' \-,·hid«t .. 
Th~ I ,'clt.lull "JILl(' tlJ tIN'tnt' til 1\', \'Qhlcl('.l) It'Jtf'nlh' 

lImf'flllll1tnd-a). 

BnttC'ry Dl'prcl"'iatioo
 

"hn rfllldp~1 flrh'lnlt ti\t1nt ht-hlnd unr-ulldltl)' I" I'Jei


tnt (tfin' fN:uhlul \·nluC' Ie till' 11111lC"f'l Itlr,lri-t.· rlMv,'
 
haflcricto-p:rr1u.ul"dy rur J)IlE\~1\ :1I1t.! K\"t t('lui,Wuh.,
 

~I~nili~lnl proltnrUUIl uf lIu vchu:ll!l \l1)·lrno( t:Cll:'1.. 1'(1 

lhl1 1'11111 i:n,i! 'If IlvmC\uhll) t.:.l)Ctll,j!lUll I..: hicltly 1('1\:-1· 

U'ft" lu llllllC,ldllUI ""Ilno Clflhu Ihttler,' h!l'.. lIv. dli~ .. ~l\l 

'Wuuld he ,j.:tcrmllll"tf hr Ih~ rcm1ininll numhu ot c),·I1-:3 

ll'ft III Ihr b:dll-rr ltl the t.n!l !l·r Ill\' hhicll.l'. u.,L!ullilL 

1I0wt:\·(lI.~knllk~_1I1 lIr~l'I'I.JJnliL' n·n.llnn (r.~ Ih'III,"'J 

In Pi:lrt 1'll'u) 

Til" n',itlu3t \AIJil tlf llCl'd l'Jlr:\' ulI~l f,.V ll.ltlult:i 
wllllt(' til '''III1i!If>d h}' the IIrt T('lithl.III';lJ" It 11)'(lhe :\111\ 

"r ";1(-11 (('IlIull,IIHI I )\'It.., I·ut'ldlyl Hlulllplll'd h)' Ihtl 

V:-.ltlt' lit Ih.11 c';;lpi1tH). ror Ill/' "'111'1110"...Illtb nntllYliu, 
it """~(,(llIFi'lf"l,lti\l'ly ;l;i.5I1n1td lhnl nRVhQtt;·CIt..~ ,",cllin 

in \'Ahu:~ in II h~.hinll ~illlllfll ttl whirl!'c thtl1Htl;"lw:i 0.1' 
Ih.. CUI"\' sh"pu III Pi~on 1M) lI('~lcllIlll VH IIII , c,¥{:'('(,dJl 

,ht~ IIn,a.nClotllhI11h.l'ttllL:ct ....Ilul~ hUI 1:lll.~ hdl'W ttu' 1'IJ~t 01 

rlll1lll"rtthllll Uf.r,\'b:uI N)', r"r\ ;1';'('01; III whkh "w'IlN~hIP(11 

llw whll.;.!t, QulltlSoIS lht, llf:l'lul blltltltV Ilf<l, I' i5 '~~~lIl11t'd 

111~t II rtpll,cenlchl h~!llerywithl\ MWt'r u.1l.t'fulll(" WO\lld 

hIJ IlUl'C'ha.'j'd lit ntli~. tUloltd Ilfkt}ih lhoorlf:t111:l1 h:lIlI-ry, 



HJcclric.: dl";\'o ,·(:ldt.:J~ arc CO$I ~ul1lrC'tith-c in .:..llllllllhr.:r 

II( 1!t'C"l llppUC.lHhlll$ !nd.ly-cvol1 \\!h~ll .1.';:':'lUnhl~ liP 

,WCI',,"!' tl~ j:ilVPflHlH'ul l:iuh5:ldh,:, <Inti nn ,h;.mcl' in pllr 

du.. lng or U-'>.I~(o j).:lftl'rns (tIlt" b~c (......c:). In ftll::l. lIit

rHllnnuIIIE\':-: un'lt c.:osL-enl'L:lIV(· lllllintclll~llt I"nl ItE 
\o·('hi£;!t'!>. h\· ~n1211l ntn,t nlthr·ll("gnu'Il!:.\ ~\'llllTt' drivfl1lt 

di$lilllc("excl:;cd,20.00U Illllf$ pcry(mr 711,< ISll result of 

Ihe re.latJve-Jy :'1ll~lIl11rrcl1lenl n.l im'C$tm8Ilt (or :lIlliEV 

c.:onllJan'd II) ~n let \ ....hlcll" Gt::v" htJ,l,m lu ('tl1 p rl!l" 115

tilt." 1I1H!':1 l"O~L t=ITCt I 1VI:: soluti'llI hct\\'t:cn 211t!l tIllt.l2rJ1~ 

;.t!'i h[lllury c.:os,lS I>t.'c.in 10 filII below $'iQ(I/\.:WI1, n.'lSt" CIlSI~ 

cflmpNitln'IH'~~ linw·lhH'.:t tn't.' pn>~("llll.ld in Yil!IIfc3n 

11 I," llllpurtalll 10 11011' Ih,,( the dC5'loYlllt:lIt or 
HI':V:, c:m he bl!n~fl("lnl rnr PHEV!' and tVi'_ i"Sl'=l1nltn).! 

llUlI fJEV J,~ltl'rh',,:; lIIh:.nm' tll\\.,ni lithium-lull and 

(\tht:r halkt") ('helllistri('~ tJHl.l ,In:- utiliu~d in 81 ItJ
ruahl2d \'flhll"lc-i B)' dflVII1J,t v(llmnt' In thi.: mnotlljlc.; 

t.\lru or haHl:!ry cl'lI~ .'nll othl'T component". I If.V:<: Ciln 

help (ocllitrJtc lhe rClluctlO11 III COJlts Ih:'"!1 wUll1lake 

t:\'s :md rHJ~Vs n ('nmlll:l1l11g option, Uhll11(\(clYl 
h(1wev~r, rJrE\'~ rmd f,V!\ dl!~uly rl.tprc.q"nt the mOl\il 

cOl1l1)cllmg oppOtlUlllly I() rt=ducc PCll(lle:uJIl ("Oll

HlmptJon Initw transporlntlnn st!ctor. 

Till. Cflt'-t Bffvdiv(:lH:l:d thncillhw Cdr (,3ch or lh~ 

ClI('clri ... rlrh't., vehicte tecl"lJlolf,gle,:l J$ improvcd by 

t1jllimi7.1l11! OIli'fltUons ;lnu v\-'hlde l'h;lr!lch!r;:'th:$ 

fOI n JllIlnhLlr u(fl~l!t tlpVlll.:.ollh,n4, In l'artiClllar. Iwo 

oplloll,~ .!itaml nut' optjrnilill~ rht, G"~V 1l\VTIt"rship 

durAtion to coincide wIth till! brltl('r)' lifl" :md rightf;iz

jug the EV bath::ries to meet the nl?cJs of IlIl" rnile".i!e 

"C"cot ;"tpplic:ltionS". 

Thl"~t., twn m::flllll:: winlll(,uh'1I1H"(' till' thnu roqlHrr'd 

fnr t'IlE\":; rllld "E\'~ tl' tJeCOl\le tltl.! lw'.'1 co:>:t el!C>l..:llvC' 

~olull01l.! h~' .:I1l.pro.\1Jniucly flU<' }"enr III r, 1IU111hor 01' s£>g

l1lt1f1I:!L rfuuh' 30 pn:'~ut:-: lilt' Cllmp("lltlvcnci$lll1lt;Hnl'~ 

rnr I he u]JlhnizlJd case.. 

"'hUa not rCJJl-:(dE'I'Cll here. it i~ 1111!1tJrulllt to Ilot~ 

thlll 11tht:r lIlclhwJ", ~lr IJpOll11Z::tIi{IH l'XI$! 111M C'vulL! 

Ilnpl'1)'J~' EV 'lllll I'HI~"· Chmpt:l[tl ....en\·ss dllWfrilnlfl", 

Fllr L-K:llllph:, "1,IIlU {)t~M" ;Ift" d~~''':l1in~ 1l1llrt l:'lIh..ltlnt 

vchkk.... lh~.i C[Hl O1",xlmitl~ rUlch'IKy in I ,l!t\'Cn dl'llo"", 

I..ll,tllt-wcl~hi vchklC! ml'llt,lrial~ cfilllbmf_'d with IlllprU\"llrl 

ncrndYOi1nllCl' com incrc:lso the nUlllhcror IllIles lr:lvclcd 

pcr kWh o( I",Hery C'[lp;,clly. hn1hu (ndliIMlII~ ri~ht

::J~ln)! Wlule nul t:oll!ifl]tlred hurp, fnll<l','aliH! dC"~I~n 

upPI'nndlt~'s CRn 51tllllhCI:HIIJr JJUPI(lW Ihe VillllE! IllOPO."l

,iOI\I,fEVlOand PltHV:.:-, 

(-'mall\'. whun currllill and pultl]lttl1 futuro GEV 

govcrnmllut mtullti",·~ ,In' C"OIl'l/llh:r('d, the CT{l.""-ovt:r 

PIllT\t rUT Gl-:\' CU!'1 parity IS rCa('hl"d \vflhm the n('xl 

1\\1) hi !IUI.l- \·(!tIr~ in 1'I11IJf till! E:i1mmurl'illlsl:l:ll1l!nls. 

Th~ lllCenll"t'3 1I,,:;Ullll:U (or Ibl~ jlll"lysiS' imludl' ~,1ion 

fl.'tkr=11 Iii=< r.rt'dit~ ~JlPlil.'d frJT OgV fltls::cnl!cT C41T and 

dns-~ 1-2. tnir:ks. SJS.OOfl 1~llo. I:.l't·dib .,ppllcrlln L!&£S 3 

mt\JlUm·dut~ truck~; szu,ooo 1~X" C"t'cdib uppltE'~ VI 

~ln:S$ +-5 I1lcdlllm-Qllly lruck".:: )lm1 $2.5,000 tax ('f(;dll'~ 

'lll(llll!d 1(, cines (,·7 hc,lvy"dul)' Inlt:K.li- Thl:' f\lll cn!c!i\$ 

are n\1ulnbl(' through 20F., "ner which they :Jre ramped 

Uf"rn ~nnn;111y untIl tlwy r';;lch zero 1.11 2020. 

In illJ C.1l;,C-:.._ this "'lHlly,:d~ imrlic~ n prtnrr~ssi,1n 

II) l"lIlft LlJJllpelitl\!:'l\t';;$ [rllm ICE.. tlll·oul\h J-J1~\f. lo 

PHEV--40 ;"Iud b\"-lOO, J'tt't"1 nwner hl1hilvlur and puhllc 

lJulit:y (""'411 h,ln.: .( t.Iral1ltl:l it: ilnp:,H:t 011 tIll! rOil(! (If lhat 

pro~le~l;il)n, hm fl~~nc fuel C()I"ts cOllpli:d wllh (!1l1il1~ 

d('clTl(' dflvC' clJInpnnPlll ,n:l;ll' !'ll~t!I'.~t th:ll rHFV~ 

1"I11d EV:- will lnt'l'(;,l~L Tn l.tJllljJ<Jliti ...·ellC ..,. ... fH't.:r tiff'.!' m 

nl~nrl~ ;,11 f1ecl-se-glllenl:~ 

(!)!:: II .... 
~t="Tal \':'Jr-=-r ar ,\It" .•) I Jr 

f1IJ.lIr !O 

Lowest TCO Drlvetram Technology by Year and Segmenl- Case (No Polley Incentives) 

.. 

r ~11 

""'ft. 
JliLltl JP 

Lowest TCO Drivetrain Technolog'! b,! Year and Segment - Operations Opllmlzed 

'JH 

...., 

"
 
n;Uj;T ).0 

Lowest TCO Drivetram Technology b,! Year and Segment - OperatIOns Optimized I Government Incentives 

.v~ l~ flIJ. rUI lin 

..rJ u.. · 
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I, I ••, . -I",'j 

Crillea' Sensitivities Impaetlnq TCO 
ThOl'tl ,Ire a I\LJlIlbCl' of Ilull-polky feinted ("CllllOJ11IL- .IIHI 

1,,'h;lVilihll r"'ttu~ lhnl \'111 innll~nt~ lhe 11llillHllC ~·{\.st or 

11WIlI'u,hip flf elnt.-lJlc dri,'(' whil:lw. In pUI'l!cllbr. hltw

(!\'C'I, IJlfC"C fnctun tlillld oUI hulllOr)' ('()~t: ll;n'QliPlo )ldcc; 
nnd:lnlHl'4J drh·lnAdi"IAllC('. 

Il.Ilh·rycll<iIIF nh,jou"i!y impurl.ml. Ill:C~UR' b"llcry 

I.TJ:'l1 n:rm st:nl~ ;'IuI'h il sitnilil,.mlIIlJt1ilm l.f\t-llldt1 q.I.~I, 

thit unnly:-Is iOlpliC•• Ihl\t nil F..V IHH('h.I~\-...1 in 20Hi will 
htl\e- DJ)11ro.:dnuurly :l 30 11C'n:fInt tllt~l .lwncn;hip en,;:l 

",avUlg<tw1lh rt':~pcct III nil ICE WIllieh: 1(lhe ootll:l;.' ('OJ! 

11 rcduct'rl hyjw;t Hl pcrC'tln1 wr!lu::: lhe' hJU'lC'a>f. 

{jasHhn(' (or dicsd) t"XIK1IUC C'fll1stltuttl'l; more' thrill 

lwO-lIiL,'ds of the nw-rnge ~~r3tin~ rost fur netlrly ony 

'.!iVl'n fleet. f' 10 l.Klrctnl ilH:l\'IIS(! III p~lrolC!t1m rud pn~l' 

(whilL' hLlldinJf t!l('c.lncity priCt'lil Ctll1ilant) r('illll~ ill :'11l 

~lppro'(iIlHlI6 30 \)(1mnl reductiollln EVl)wlIcr1Ihip costs 

with n'~p~....·:t I" ICE Inl;}_llJWll(lt'l!lhilll'tlIlIS.Alll,rlJ,"uJ~('
Iric <Iri\\' h'l.'hnnlllJ.:ie'll1.rc llll)re cOll\plttilin: in It hf~htlr 

fmIl-flrict: c:uvironJl1cnL 

t\nllu;l~ drjvi.ll~ dif:t;IlKe h('(;I\nh:..i n 1tty faC1t'lr dUl' 
tu thl. bl~l1Ifi(":llltly 11I>!.htr Illlfwl 11l\...·.. llllcnt lNJlun'd 

h)' t.lcc'lnc drive cQmpared to 1(,1~ ych.irl(l~ WHhout ",uf

fil.:lcnl :,nnual c\nvl~dli:llanu ,the rUlurllllfli.'r(Vl'ost [lnd 

lllallllt".:-.nc_ Cn:-t ,.....\lng.~ an1 ill,~,.fhdenl tu tl(f,o;:ct tIll' 

initial CleClrll' drh--c l",'c.FtmClIt. 

Conlbined lnlpactof Battcry Cost and Guoline Prico 
Of Ute thr~ key ("dvr5; th~lt hi-tYe lhe J:,re:Hcst imp<tcl OIL 
lilt' bu.in.::u (Rh. hrtltcry l'l)~l J!ll1d fuet ~X1H.'-hse ftre both 

O~lt ur til...: lOlllrnl uf op<'rntlll':-: "1111 will 1111\'\' r' .s:1~HI~('itllt 

imp:lC.l llp4'" \tlll~lllll:f lJJ::V,.. ;lr.' {incu1t;;,UV ~ttr,lL:hv, tv 

Ih~ upc.ral(\r~, Tn 'lC;olle~~ thi:'!, tWtl ...rJtJltimHll "C('lIItrios 

.u-ounc\ the hl}$C sCCIH'rio \""Un! t:lJllsidurctl: u P('_~:tllilustic 

nCu'r ]t 

C~,<i:~ (:.!O:lO Hattl.:ry COl't 116 ~. :!.OlO-20:l0 Fuel Cost 

-IF,""j-) And nn Optindslk Case (2020 n"ttCf)' COst ·Jfi·'" 

2010·2020 FU(!] COio:t -t-15 percent} I~ !llmMl in ttld three 

sl":l1iIt'll"Iio, rt "hift from the 1'I.~imj~11c Sc:l.'narin l\J tht., 
Uptil1li:'ltic S(cnnriodrin's 0 (om YJ,\:lr shill ill thl..:' poinll1t 

whil:h GE\'s b'::(.".'nl(' tho If'lwl·,~1 Cilst v~:hidc.: 11,1.,Wll, 

Annual Drivin~ Distance "SwfLet SpotI"' 

In ~l·nr·r.,I, lIu hil!h('f th...: :101mi'll dtivfn~ ili!1l1Jll:\'io:, till.' 

llt\vcr Iht TCO fMan c1~uil,{lti~n::htclc \\lith ~"CI t,1 

an leE (or ;'\ whide pllrch;a~1 in ZOlR Thill- 15 Ihu: 10 tbe 

rrolt~lilJl\ llf J.:'Istt'r tnC!t'J;{V and m.untcn:mce t:o~L ...winl(.S 

H"..uUiilg in lin ..o..-cpml.lc p:-t)'h,,"lck rK"riod_ An extIllll'lc (lr 
Lhis fl,r ~("g,llunt 1 (sake;, !elVtci', :ultl ulility :\1I101llobil 

is ::hown in Fi~re3n. Tn IhlJ Si.-gmc-J\1. M .mnu:,] drivIll8 

<hslaflt;l' llf (,,000 mill':$: J*ry-r:.r r.$1111~ tn a $n,fi8 per milo 

owncn;hip ensl ~p lor ~1J'\ EV wHh rM))tC't to lUI ICE for" 

Vf:hi('h~ ))t1l'\..h:\MCd In 2018. t'or itn njJplkntiul1 where tIll' 

l:Illluml drh-ll1,l! dl.sl'lllett r.xcccds l!'itlOO nlileslXlr ~tlr, tlH: 

RV ownlr<:hirC't'l!'~I-e:k(lll~uity\"jlll:'ln lC£o\'C'r lhc sfnll

l!;udm\nrrthip IlCfi,ld fur thc:ot:lUl\Cntu( Ux~·c.'1rS 

Whih.! the OWTlof"!C-hip COt"I_ ch;l.:rC"l'Ifie as alltHlal milt.:

nge js IncrC'i'l"l'r-lJ frum low Ln m(ldf'r~tr.le\'cl'\,tht'!l't: nn:- \'11:'ln 

opcrnliJ~ limilillinn~ th"t \dllf',rf!in to inlfr;u:c ~wncr

:-lllp l.U",t" n. miletl~C iIlCT('~:-t!io {<'e,r c:ampk Ih~L ;lJypli

('atil~ln:;: WhOTt: the dn';llg dj~t.,ncc lU:ct':ed~ 100 rnilr:s rer 

d:'l)' \\111 WfJUlr(' R~lglliliOint",muunl orduyhl1li'ch'l1(lnj.;. 

This \lClti'f. both iUcrml5Cfl cm'rgy co~ts 11ll:Urred rorpcak 

elel'trtclty rnl('s I't$ well:'lot infr:lslrut'turt to!'tt. 

nlll~ tu illfrliStrucluro nllt\ \'l'.hick cost tHITrn'l1t"'t'l" 

bUW'."c:l11 the (lil£crclll $;I.:WTu:nl.ot 1h'.: 0lll1111<11 lIn\'Il!! 
t.litt."mCCl \1..U1 vor; by :!ll':~mOnLI\l t.he I~mr: lime,thCl opti
mal dl~lrmc(: will dt'crt!"11lC hy )'t"'l.I [IS tct'hIlClluf.-')· CO$t:i 

c1 ....t"rt'Jlst. 

Total Cost of Ownershi!l Oell~ tor EV vS.ICE Segment 1- Sales. Service. utility (Base Case) 



lilt I r,u HlUl.l.."'I~1 

Focus on Battery Rightsizing 

Du~ ttle' hl;'{'os~ 01 baUerl~s rplaliVP to oll1H e!E'ttrlt drtvpfr-mtOm, b;;lt~IV rn.lo! o:ptlmlz11tl!Jn 'frill fKel\"e aHentlt\n from 
m,nu'"Lu,m ,nn fI~,l omalllll ,1,le ~'l'"I'<ar,1 ,lfo,'I, ilr..rtlllfm~ rt..at•• 10 'H'I<I!l'J 1M m.I€II.1, ",,,ul"I"fVIij,.n~ 

1mJ"II<l [oIl, 0111l1l<"fol1Oalllilll"'~, 'n ,rtdllion Il>m I~:hnolorp,,' II,ril''''l'IIlmll hDw'l'l'r pt'c1'~1 Il,p. an IJ<1la,on t! 
IIlDIJ\I'"l p~lilclpan's t~ mlr,!rruze cC!$l 

Dpn-,t"'••' 1l~.1 "iI""n\1 ltell 00 ""I I~! ull!W! Ih' "',,-"mum ov~labl, "",<ItI 01 [V.nd rurv ball.. " "111111,"111'011 oIlh 
b~Ue-IY nu"ufactur@or$ 10 oplim1t!l battery 511! forlher reC1llTM ttn~Jnlj r~ rO! e(!lmplp" in if low mtl?ifO£! :5oli.:QrnElnt ruch r1S ~fQmMI 

l fq;n'l'lnm/.oL fals), U1l!' lbl, drl"'flQ tiJI'Q~ is till:i\ LhMI40 miles UIJt l1Vitll[lhl~ ['4 Ilf~ Ilkr'y to Ph1\~~ 100 rml! mnq~ CI1r;Wlt111t lll~ 60 

nC;t<nl ...Uled bollcrV owc,lyl'Cc,"'S IOO.,pomi<o 10 oll!tIIIlrObllh ,1.d"clly,,,,ll<I'I<!lQS unUI boll"! <D,II d'<Il bl!IOW S3DDI 
kwtL ~a..tnitt: If this !.«Jl'Mnt wtu I)lVNI th! OO1lon of o-urrh;nlnQ an [V wllh a eo m 3 driVlnQ ranOf lnl v!!hlcl@ con ~:W1nQs would 

"c~S(OOOJnlO1S.A\a ,?'jjll an [V oulj'MCh ownershrp,o,lp'''',w,lh an It£ '" HEV It",e ,~a"so,"", 1M. "'I"" M"",e 
OIlEtlrtq f(~t ~pKlIjC Cbrfa~'8linnl is (ommorWy1on? 100.:1 anj ~1Wld hoe a ~ey !na!llEJ 101 rn-at1fUl 1M ~tOn~nUn rl (Ys M:I FU£Vi 

"Of' fOt dllte''''' II"!'I s~QTO~n\, 'OOllPr 

ra:uuUl
 

Government Car TCO Befo'e Rightsizing
 

------------------------------;;~~::::.-:~~~ 

r< 

P!i[VA' 

i l'ltt ~ ,TCOAd... lnt~:tC[ 

~·lCr 

------------------- =======:;~ .......I1""''''0

no AlN'ilnl.or: kE 

'liiotJUnii 

Goveritment Car Teo After Rightsizing 

~ ~ ,..- :=Sk -= ~.". 
~,. ., [V 
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2010·2020 xlV Tolal Cosl of Ownership - Optimized with Incentives 

~ ~ ::::;:::::::= l \ 

.__. i- = :::; 

T(.OAd\l1nI t· 

prm:hldidt~'-tin\'cl1 ImprU'\'clllcnlS c:tl'cdctl Qlic.:l thl' 

~~111l(' pl'nnd. r··sultillil in an ICE v'ehiclc pTlC(! itlC1"CJ~(." 

lrllm ~~h,;1{tn in 2010 I,. ;\PIJf£.:,jm..fcly ~~.noo hy 2fl2fl 

.\t Iht:: ;:,;l1lli 1i1l1('. while thl~ h;j~u ICE. (ud t;<';Ol\lilllY j, 

likely \'J [l)Cn':,l:;oe~.v alrnd!d 40 pel"('tJnt by :LlI20. nOlllil1:11 

lltv! )Ii"kC':o: an' !'X\HTtt'llln incr":l~l' l'rrln\ ~:2)j; PI'T ",'lie'll 

ill :20}0 to $ t0li' pl')" !!.illlllli in :::.\I:;n.k;. resliit. by :IPI'PIX

Im:ltely :Wlb lhe PI mV·-lv ri';lC',hof>;;: ((\L11 C<1H p:'I'ily wilh 

nil ICE \"('hide:. Dy ;:OIK n'l!lIf'pd cloOrll.; drive n1",pu

lIent el·~l ... -;,\'hicn rt!'prt::,.<mt ;I III Ill'll bl'~{:r I'nrtillll or 111(· 

101:'11 H;hlde cost in!::\" :md I'HI::V--W 111;111 ill HEV-wlll 
1"'('''1111 ;n;m n\'tlfall TeO ;Hh':ln!HCI\ lilt E\' t\lld rIiC\'·40 
Wlll..r)('Ol1lpar,:dtll ,rn flEY 

Ojarallonal Va,labl.. 
Wluh' 111.111) Ilr llh~ rm..:lI;r::;:; IIIl!lH'IIL'1I1~ jlWJH'I~hip to... l~ 

,lr"nul Ur;1 tiel'! (lltilrlltnl'~ l1Julrol. Ih"'ru'ITC ~mllt HH:ll1rl<: 

lhllt (',tn Ill' f,djIISlt-d til npdmn:('lik'c-trkclrrYI' nl'~mtrnp 

l· ...~l.~ (JIll' (II 1111" 11111."[ :'1~l\ith.lI11\ r'lLlllr." ,,, 1'\\"111'1"... 1111' 

dUfnlinn. For ~('~fIl(\r1t (1IHl, vehicles lire lypicnlly Ilwlled 

1m :IS lOll$: .I~.~IX ~,'I'Hr~ (Ihnlt,r.:h Lh('>tl MI' ,iQl:,l1iocnllL 

l,·iln.\IlCC~ wilhin thh ;tV-Crdr:t:). Thi!J IJII]:lI",q.dy dri\'lHl by 

mlllnH:llflllCC [llld rC'rnir COlit.S tll;lt bC$!ln to il1cn:u:e Sl~

nilh:illllly ll~ tIll' n1llklll npplo,lI:II('!' jii(IlHIl) milC'll.. A .... )I 

t'c~tJH.si~ YC"lf"II:-~nO(1O l1lill1." i!o; lhc fJIII11Ill1"J lhi~~uJ!.~ 

mo.nt t~'lm·"lIy n;~.,I!lf'r."- il-i' v{'hid!':. 

"'llT an j-;\'. Ihe I'XI'I.!t'lml tltin-II:\.lh'l)' $111'\'jn~ ~ml 

111111,lllll'111l....• lll:-L"an' ... lcililkilllUy Illwl:rl":lrlllir 11lIr~l: 

\'I~hjtle dll~ InrllJllCl;'U l1li:ll·hnni<:,.1 cnmplc:,:ily, ,\S;1 l"tJOuH, 

fl\\,rTII'r;o;lu[l('ydr';o; in n:c~'~s 11(5;ixy...l(~ m;'\:,' he' k:l~lhh! (Dr 

EYl" in "t.·,L:lllllllt OtH'. HnWr;\lll·. the- nplim.d CI\\'fll'r..hip 

J'tl;:riud wilJ h(: drlScly Il'lutcd lu Ihe- h':lltury 1t"P1'1l:uIllCIlI 

lhnin$!. \\lUh 'h ... ell ITi!n I ;1S'!,lllllJlliflll fir ;,1) EV krlll'ry 

lil~' .~el ;11 1:l~.(loO mij(,~. Ihlt r('pJncf'Il\~lll Iiminf! wi1l11(" 

:IPI'" 9,lmah'!v ,.~,.,') IIV\" '1"1 .,r.~ fill" ...\'tI,nwll LPili' ~111I'(' I Ill: 

1''1nn\' will d~pll'dlilc '1111~kl.., III I hi' fir~l 2·:~ "L:lll.". til, 

fl!'linlalIlflinl111 'r';ll~l('r "wnt:rshlp nfllw w'hick l~ ri~hl 

bIJrllrt',1 n·pl;!. 0111('l1t 1"0;[11-0'1'-:,' i ... n'quir('d 'f"hC' 1t..t~"1 cn.·it· 

Jlffil1(hnl [)nint to Irnt1~rj)r (lwnl'l"~tdp l~ r I~ht :In'.:!" II fW\',' 

hattery has hrcn pmckn;"{'d (r\PPfnximatd~' six YI':lr~ III 

r~nwnt nil"::) !·::.:Il""IHii".t: J·T "w,w~ll1l) ill lill" :'itt;'tnlillt 

frlllll.~i:'( lit IUIIl: ycal":' will dL'{'(casc: P.V Clwl1cr~IIlJl r·n~t-.:: 

hy nppf1lximntcly SO.07 1>1.'1" mih..'-3 en:'l IhM mcilldt'~ 

thu (11"1i"l! til n.:lll;I~-(' I hu hatl cn' in yl!:lt h~'l!, Tlli.' cxl1:ndcd 

I\\lll·f~hil' I"JtlrinJ rcl!u('U!1 the Um(' Ih31 Ill.lkl~II'nr E\'~ 

U-ll\';u'h c,;,,~t Pilfl.l}"'-wHh 1<.:£ hy ilpprtlXintaH'ly 'Illl" Yl';li". 

PollcV Varlabl.,
 
TIll' lflt:-Il ct,,,1 IIf ,-,wncf:'hirr in 1111· h:m: t;Ili'e ,lol ....- nlll
 

il1l"1udc lho ulrnmt Icdl'r:,1 t....;. il1c'('nti\"I:~ jl( :57};flO pl.:f
 

\'I'lml!" \"lwl! fill" i... 1;1{:lnn.o.d in C;R\·~ ht:-t.:ntll~ lin,lIl·
 

c;i;1I1y ;,llnlcllvi..' 1'01' ::.:q.llHrnt mH' neel llperf1lf,r... nlrnu~L
 

Innnl:di:Ill,;ly. ,\5 sho......n ill Fil.!llre' ~y, tl\(' toLd l'osl (II
 

ownl'n;hiu \~ ith ~(I\·~ml1HlI.)l inceJltiw~ alol\,Il. with tilt·
 

\1!Jl'ro:ttiUIl<11 'Iptirniz,'ililll'l~ ut~ITiI)('d pn:\'j(III:-ly p':lrhl.'$
 

~Illrhy\\'il h l11l111~V and Pl n:\'--1O I'crun.: :,tnl:t ,mil fllr;1I)
 

EVbtlrrlrL':lol.'J.
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Tolal COlt 01 Ownor5hlp (Bn. Caul 
Thl~ 'l1lnll;ll c1ridnl!. dl"trlIU'C: IIr aplllrl1:dm;lte·ly ICl.OUO 

milt· .... rm \"J,;hh:ll':- wilhin 11m, ~~~11\l'hl i!' sullkli'llt II) 

r"~;I(h the "~'wt:ct spol" in Ihe l'lp(:tatill~ Cil~t Clln'c. J 1\ Iht: 

1'1:1:';\" (;1-'''':'' IIEV Ill.:. nlnl~~ IIll. 11I1I:'.l Clt.-:I,'I1't·([I\,C, If'I'hllill· 

u,\.!yin il}ll'l"o:.::imal<:ly 211)1 r"dII I\',ill\.! thh-. eVWlI1:IChlt"'I' 

n1:,t p.rrity with IIEV ii' ilppru:tim,III'ly ~(fI~. t'n·Jt,.'l1 hy 

j"l>lnpnnent c·Il .... 1 rciJlII,·tillll1> lind i.t:;l~ulin-,~ \lTic'f' \JlI'n-,1"cs. 

tkl'w.:~n :wtu nnd 211tk. 1hC" ";V y,~hicl(' prlCI' \\ illlkrr(';l~(, 

tlY ;'111pr.,,,ill1:'llcly ~R.I)(Jn \\'llilc 1111 111:\1 prktl dt·( re~e.s 

FrUit[ 11 

2010-2020 xEV lotal Cost of Ownership - Base Case 

...... 

hy uppnlxilll;I!I·ly :)1.000 .\Ic;J.1l\~·hift" tht: lif.:lil1h: ulwr>:,y 

1.:1,,.,\:1: fnr lIlt' EX' illt.:l"t.:;:Ij,~! byS)iHl h('t\,..~'t.:1l2lJl0 lind 201 H 

whik IIll: lird fll\(' l'lh:tL\Y (;usl'i' for \ lw !IIEV incn::l:Ol' b)

lIppnL:>li11l1:l!<'ly "$:.!.,otHI 11\"(:f Ihe.s!1nw DL'ril,1L1 

Oper.lIonni V.rlabl.,
 
A'll: i:o tilt, \';\!'(' wi1h ~(·J.tnwl1t 1. IIH.' typiCill nWllcrl'hil'
 

clurilti'.11 flor (CI£ will !it,dy nerd ttl Iw ,ulilr.!(:d f"r
 

1'(lt1I-\IIOn of EV~, Thr.. typical llwlwrship peri(\tl for
 

lhl!l H't!llwnll<oli ~t·\·o..:" Yi:,\,r5j l:m.nnll Illill'i, \\'ltl, ;111 E\l"
 

• ICE 

"1 :~[... 

I 
1['(It.O'dunt~·;I'' 

Vehicle Specifications 
In .~,..

,'U'" rI", lll""'lJh,ilt 
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2010-2020 xEV Tot~1 Cns! of Ownership - Optimized '.'lith Incentives 

..----  It! 
'H(\'''O
It 

Tco ....rtMlQI H'~ 

haHN)' fll'l,,\,.omCl\t i"tet\'lI!llf 1::::~j.U{lO llIil~~, a\l Llwn

('r!'hip prrhul i.(7 y.·..trl' will re°:,1I11 in y't;hkh: rrl11;lrkl'1· 

/n~ 1I:IlUrtl~·:lflur rcrd:u:llltt the h,ll It ry, Thi!l lu~ulb ill .1 

rl's;idlll,t !1I)l:!O that WIU inn'·:l;;t';; 11Iiai nWlll'n:;llil' nll'l Tt. 

.,,"litt thlli. 1hl' I'pe,..l,., wU1li~lt'I}' Ilpl fur ('Xlt'ntlilll! 11w 

flwll(Or~llir ]ll'l'II.(lIH h( nc.,r till' cud t!f lilt' (1ft" lhe "N_~ 

,,1\(1 h:l1h·ry. fly t''lII'l\din~ Ill!' flwllt'r;;;hip jll'rillrlill III 

)'{·~m·.lht·IIII:,11 E\' 1I·...'ot·r5hip 1':I~ls it,201H ilh" rcdul.:l'fl 

hy .11,Ipl'll);lmafC'l) $1),0:; ~~I·I1t.~ plr tnil~ willIe Ihl: :lOll~ 

IIE'- lI'1.'mt'r1hlll I'n~B ~r('; IInl\' n'clllt'NI or :tpt'fnXI" 

murdy" n'nl":, 

PolicV Variables
 
Whih, 1ht· 1"IH:'-Il'I'n1 Ollll""k f"r EV ('(!:Ill' in Sl·j.:nwllt all
 
ll)l,k prull\i~il\!!t:rll'IJlIIn:d II' IhCt,th... rlll'jv.-II,lln h:dl'HII·
 

flt:.i1':" t1WH' \\ ill slilllH'!l nCt·d fnrt':lrl~ illf"t'IH;\"j-p; !Ol'ti1l1·
 

Illah'd[·In:I1HI(llHI.sllPI'I}'llll'lll~"in li\.:hl Iflllb 1'lIll.;t:!'>_,
 

tht. illIJltll"t IIflht'!iupull'l1liitl illu:I"hl.·,~j1llthl'tl\n1\'I'''h,1' 

~I'~r, il h,I"~ Il('t'll "~HlllH'U tl!:,t Cl.\l:~ I-~ trUt h" 11\ h,l\t' il 

:01 III i I:u' inn-Ill;'" ~lnll'lllrt'll' \1.1.t:.;t'lll!I'J'lal \\ilh:1 ;(',,:\110 

I ..~ lTcnit, 'I hl\ iml'.ll'lll(tiwi ~;",-;,m hu.lr('t1it t'nll1hiTwd 

willi 11\1' IIlwmlilln.11 Ch:I1lKl'S tll'>otrihl ct ill 'hi' pr,·, [!IlIA 

:H'1;:1I1I11 i$o ~h'l\\'n in Fi~tlil' :(\.1"\. TIlt' lid hlllJOld IIf Ihl'~l' 

dmnt;l',.. l~ IhuL tl\l..'I'(' i'i a lwl CII;;\ ofn\\ Ill'r<hip ,IlJn:WhIMl 

turrlIE\"·-Hlb.vllJ1:l alllll':V1Jy2UH 



Tolll Cost 01 Own.rshlp (Su. Case) 
l'lll' nOIlI1;,1 I1dkll!;:l' ot '~PI'lIlX'/1l;lh'ly h,flnn Illik~ Jler 

~1Il '111 '~"'loll11l'nl -t .• n'r'lllt" ... M~nili\;ln:l n·lhu;.li\lllJoo 10 

liJ:\, cit 1\\ 11:t'lll·ll~l>-llIlrllrl. II I hr,;"t11I1L: co"t, If\;( Ih\llnlll 

p:lr"d ht h'P, III ;thlU. Ih,- 1I1I',,-fll,'nl,I' ,""hide Jlfk~ rnr 

Oil F.\~ lol ,.11111'-' ~ Ht.tH~I. Mp.Hlwhil,·.IX'",nl~1 M Ilw lil\\ 

"""llwlllllliodl.;.c.111l (li~(:I,"nh",II\ldiI1U1 i'nlrg.- ..md /'nuln
11'11 Illl:l· ..m,t)o," .n~lnr 'hI' r.V ..m.1jJpP''lllnd!' lr.4:;1)(\ 
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th;ll "'qulrT-:<; O!,lUn17;11IIlll fll]" L.l""'t flt\l'c[i""l' np,'r:ltlllll 

in thi" &i't!fnl('llt If 'hn h~ttcrl C.J.pa(:I~Y. f::1."'ed Ull i;lIr+ 

rent ')ll"erlll~, It r~ "xpl!dt'd 111.11 UU: bill" ~hidt" will (te 

d~il1nl'd \\-Hh _\ ]n(lmi!t· CIl r;Jn~c.IIIlV\'fvrt.in this st:g· 

lllut\I.. thL: 1~l"lt.ll drl\,ju.lf.lIl'l.ltn~ i~o'llJ:v221iliIC'l perdu:

.\0"'1" Ul'llbri"'l ., Ith 111 ft'1I'!"' m;l~jn til .•lInw for t 11I11'J!:t'

tlL'l,klj'lll ,.:lnllll(litj: .1I1U urh'imr di-.lnnl.'t' nri;Jt1IUt)". t111" 

.~l:"illr:ut wtHlI.d ..Iill Plll\, ",·ql1ln-. :1 h;l~l~ JiJ,T"gC [>lHfUi:h 

h flrnvidl~;l, th:Jr~(' rkl'h1Hnn r.1"gl: Ilf ;lppr"xirn~lh'lya6 
mill'" 

Ir I Ikl;.l :ill" ilil n,rcrlll I \'."!'rfj lltt\L-1nltl!d \'i'iLh ;1 crl 
r~ln-:.· ."l!il.~ In 01 10 mile I1IInste Ilj"id{l.lfifln. tlw h;,N..ery 

L-:IIl;"..ily wl,uld lit' 1"t't1HLl!11 hy (ID pllrn~n!. which wlluld 

I"l'lIf!Jlt ill ~l b;jllcr~ OB4t rcdllL:! inn for EVs of ~lppn);:r:ill1o~ely 

-"10 mIll in ~III01YI11t'h hils 11 Onllll,,!fe ,mp;lCt fin thel(:Inl 

CO:-lll!" I)WIH1'.hip. M ~hO\Yh in Fi~ur{' ;tHH, lnr\kin~ thi ... 

d"m~L \\"ll\lllllllldllll I~\o'", III lliJ lhl' mo,-;L ClI~' dletll\'!' 

dl'h'dlnlin h)' 2UIIl, .. th.J("I'E.IH:lI1£ ~lJrf'Xim,'ldy () ,\"L'IR 

rrnm 11111 h1"'1' ':'I(,~ .."1I1 h ;l t:lll\ltec,' ""..-ruld :1b;11 .,;1~nirlj.. ,'J1L1~ 

~llll~n:'1\.lILlltJ 1'"\ ('hll11l1\.. I·Ii!(\·....tH S;LH.:,P Lhu I:·,\~tt;r.s Lhl 

"ill11" lp\h:r} C";lp.lritr wUhnuJ: 11;ly1ng 1,1 (":Ul'~'lhr ,np:1 \,1 

11\1' lC":p~,W\ rtf:1111 

PollcV I/.rr.bl~s
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fP'Iilment 1{I,w(1\"r. 110lk\' recommcodnli,.n, l"ntain 
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uble to 'ed~tall, ..... tu.tr-. IiIInd !t't·;,\ ,co\"emmCnlIlCQllCici. 
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c.fl~L" ,:xduthng h:1ftcry rf'pll,n,.'Olrnl nf"-\ ::d;~.ilfHl Inv,Cf 

ror ,Ill f.V cfJllIp,lrNI VI un TCE \'chlelt·. 1I'l\'I<W"L'i. wlwll 

!J;,lhrry rtlIJI~lt'U"mtlllr ):. iru.'ltl,h,tl, an ,lIlditional .~ 10,tlOO 

flf di"Plunl, II hllllW II;lllt,..,· ft.. plan'mud I "pl"n::'1 !" Illl'd 

III I... lI·uc·huh.'d 1M II)!' \"Wo ndtlilioll;ll hall"rll's tC\luin II 

n'tllr 1111' W yl'.I', :Wtl,l)IUllOlIl'll"l'wm-rship j)l'.tlUtl. (\1 lht· 

end hf 'hi:t nWIll!r~hip pllrlnll. till' ,NI'\' til the 'J~\'1le~hfr 

1<\ H,Y :'.(I1?i, wlwn till EV 1(·"('\1I!- \ HJOt jlil,il)' wllh 

,Ill ItB lh~ PIITl'h;j_~" pr-llJ, .Iilr .. ,-rnn.: lh·, fT'l~f'.) rrnltl~ Pl4iVolO 
..; 11t)UfI tit ~.·:II,llfltl Th1! n::rhn.'I'I" In h'llhH1c:n,l:!. whlrh 

\VOI>: IllrJld~ IC"I~'I1~ihk fllr IIII' Ildli"d \~hl( It· t'U,.! rqlllt,

111m. ~J~ll c11lIhh',C .1 !"(·Jut'ln plln:h.tce'111l ~~(11;; !II "'llun' 

till' hUurf' rt>II!nCt'm(:1l1 h IHi'ry COSl5. ,"Will '~.q.\l,IIUP 1" 

$:~4,tK)fl.. \"~ In 11111 htlwr I (\.W f·~:l.lm(lh:i_ flu' rhinJ2 Illf'1 

r(l~1Jc ,J1Jrll,lnw i1 "Il.mh, 1I111\"1.11r.l:1 "IUlt,~ I u,"l ",I\lln:.·~ 

r'lf 11l,' fW r'IJrLh.I.~~tl in ~!Cll;; ultrca~il1l! Inill1 i'H5_(IOO to 

~r.jl.Cllln.1 1vt:nll1 III ~lll:'. ,Ill ICF' ;llld l:Vho.l\~Cllltlll;lr'1111,· 

U,\4,'III'TIt!t1p ("mU, 1,1 ~flllTlfltim:\tl·l" _~Ifitdlnn Il\er the h'll 

,ft ."I\\\o,.r;th fll l,l'rlild_ 
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1111ldl fUflllf'r.llmn'lWT.11 U1L'\'tlld, tht~ u('1 iI11Jl."\~l WflLI]d 

11,,1 h,I'U"l m;,Il'ri;11 imp,lt'l 'In IIll' PUl'l:llll~1l t!cCh,ILlll TIll..: 

n\\Jlcr~hir l:n(l~ 1(11 !ic'lh ICE nrld.EV ,...·n.ll,l Je-(l"(jIS"':1 
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h\"t:- .i '·lm.Jrit) \\,b \.ft'III!-.1 \I."hl~", "fndlal '-,', 'II hlll'l\

lI\'et lit ItlMI lh.ll \H'f'l aJnpltd fflf ~-"nH"1 f'(llll h)"'ml1 

F'Il" J1W~IlH'l1l ~t:t $"11,0(10 In;.:, rrdif \v;&s ;lppllr-d 11l1:V ;1 til I 

J'lIE\"-ltl ~\lii ~h(l\\ 11 iIi FiJ,IJIl' .Hlp 11\1' bllp-It t til 11I!!'!1 

In\l"llli,I:' W:l~ lllll1ll~~ 1'1IE\'··lll ('(I~l ct1nllIJC11ltYt wilh 

let :1I1d 111!1\1 II\' :lUI~ nm] hi m~kt' E\ ,11\;' 1t"''t'SI lfHI 

(11)tl(lnll~'IJPfJrclX;lnI11(Olyznl~ 



fnl.\l ttl"t ,II nwnrnllip i~ h~l)' tit 111;1)' 'h\.' ~n.ltll'>t 

tolu ill ddh±hnlnlllg cle("IJ'k dd\'O ap"llt;lfinll ill 00('1 

i-IlI'W'lver ()n od.li'hlnal r..:rilh'fl! fntlllr .h'tcf"rninitlA 
thn udoptl"ll fit Irh:clric: ltriw in Or.,1 nl,plicl\til,nt b 
d Iff lroh)" thai 1ho operator (ares ill Tiwitching to new 

lC('hnology. Pll~flt Ollt"rotur l\lo'ildllnit dlffi.~till)' ",m he 
ull>fl.r1iculur I,"p...rlan~c (nrEV~, Ftlr Sr)!n1tII11 'Udl "t 

ta.xi~, Ihe optHltlng dlffkully wi1l be j:r••LellOu.h Ih.ll 
i\ will bftc:nnle n ~itnirie:\nt tJeterr.,nl 1ft .dcclin. r·:v! 
dw.rJh,· n rt01flntJoJ lo»1 'Ir n\\'l\l'uhlp !ldvt.ntQ~f', Thn 

kcy (ad(lr~ lhal will iunucuce switching diflicuH)' "Ie 
drivJII8 r.wlle ITlUrgin. Inrr.l,flnlrlurl.' rlcploynll 111 di(

rkllll}!, \'\ntl {'hlrJ;ln\: c1lmcyll), ~ol1\hlnin~ 1hr5," , ritt'

ri'l, swllr..:hiIt1111i(rit;ull~· (1111 11(: hrllilllly (.'dlCj:t}I"Ut«J or 

I hn.:c Itwel:'): 

Low: i\ill11m~ JITl)latllo Fll'tt up,.,r[ltiollJ (No 
f:l.llte lsiHJ6.11111liJlIJllnfr;ulnJel\.ru (;llmplcxily) 

Me1i: U~nlli"I~ChlUlf(~ l,,~tlyOut L:ontuinuhl 

H.igh; SI!Llllflc.ltlll )iIT~l ~I\ce!i I._rill I"ell\ 

ljpcrallll~ P,aclicc. (c.iL-ln::ti run~('llihlit3UOJlSI 

',tlmhjtlln~ nYilclllng difficulty llITHI tilL n'hHi\'t~ TC0. 

r"pc(;\lYl" 1"11 be J~llnrlJ ~1Il 'h" ;1\lr;tI,:ti\'fll(,('i nf 

GEV,.. rur Ihl' t.lllTercnl J.Clmllml~ at • ~IVtfn \lulu. in 

thm: B<:t3cfl 1111 Ihif, nn asn·..Jm,·nl lIrthl' llkdy n:1~1l\'l.' 

ocloptfnn r:alt.:t r.:.Ut h~ me",Ic ror (hI.: dirrf!'rcH'1 ~asm,entA.. 

hr' .,.('j,!m~l1h wilh thl' I<~$I :,'wi1t.hinte dfrnndtr I,nd 

Ihl.1 htatu:::~1 'reo lwnclil wlU lilt' .eC'a;m.:ut-, mn~' Iik(!h' 
If) hllYe l:he higlHtllt ndolHton rnt('l Cou\,tnely. lb" 0'1'11· 
mant~wi' h lhll 11 "'h\"<\ rw1tc hill. JilfH,'IIIl)' ootl \11l' ilIW
l:~ll(O bf'l1ofll wm h""e the lllwcat .,lupOn" rate, 

'\.PIII)'inlt thi. fnnhl.wnrk t"l1w bot~ll':.... lt .howl-, 

t.hnllhfJ IlUr.lI'tl\\ll\c:Jo::- of f~r-:vs ttl nJn,,,,1 n~t.:lljpn.;

tor!> wunld hu r~lfllivl'I}' low if ",' f'hflll~I'''i "I'll \' 

met.lt1 h' thu rlptntthUi, 1n11l\l;,j lllll'l w\thnllt lnondoJry 

mce.ntive.s. t1owfI\'er. If the o(leration~ ~nd vcJlklc 

art tJllltmf~I'd (or nf~{:l I1l)phc,lllt>n$ lllUJ an tnl.<'Il
lin~ 5ltUclllrC .lFinltlaf te, Ihe LlIrtcnt IJ:r.slcm~er l:~l 

lructure is Jlut In place ror 0111 tar.at nrct T('hld 
ior~lI1ent~, thu ;tlLrnt.I}\:"':llCIlIi uf GEV" lncru'hlCIi ilq

nin(:ltlHh' In ll'ti" l>C'onano. tJu~ conllnt)rdalll'cj.:mentf 

It"V\l a 'rell UHll I. either neutr:ll or f;iAnific;lJllly 
JlMIItVC In adllitinn, thl.' '~W1Il.. hil1l dl((JLUlly I~ 

1~);I)I~('tl filu ht' n·.IUl..l'd 51~ni(ic-::mt1y in lhl~ ~1'("'lIlHlli 

cll\b hi II'll'rt!,,~d llc(;c5S I" infr,\sltur..:IUfC. 

The 10111:\("1 oflhi:i fnt.r~Jb{~ in ,\dllpdllD"1tr.11'"rl\":~ 

01',10.,. "'ill he an inrro,,;a5i"' In O\'''H~ll ud01'1inn mlw.. "', 

wilh 11\~l IIt.t\V technologiC's. (;FN :Jd.,pliun III nl-'d 

~IJl,pllcntlOns I!' likely \0 l'ollow ~m 5·Curvc "dolltion 

\h\tterR. UIJlakc L'" ,.lnw 'at EjI~t but reUdil"5 au Infl.-c

jllll l!flillt v. here. 1dotHi(.u be••n.s to) iucrl.'lI~e rllpidh' 

h('(or" rc:achln~ 0. nalural steady :,lotL \'ehlcle h:eh· 

nolt)~' .. .-Inptintl in nllch Il·.luls to bb fairly ~Io\\ \vhull 

lIol dri\'CJl hy rfljubh..H)' chrlnJ,e r, dU~'IO "eN fOCtl$ 011 

mlnlmlJtni:- QIIl'rntln~ l'fJ:,I~ ;mll 111;Q;:,mitln~ \Thiel 
u,,-Ilme ctiwlll.hi.... Jt i'lf unlike!.); lhllt any -=tgnfOnl1\t 

unruh.:r or flel..t lIJlI'r;,tnrs Wlllild nHTImil tn 111\';',0:1111 

in C~~\' t{,l"hIlIJll'~) in 2Ulf. ir"dllphClO ,,1I1O'H.:li\·i'l"If'SS 

ill 11m' \01) 1i~c1)' de-OlAnd wlndtl b~, limited 10 nieh 

:!lUh-~t.'llmenl!l and tcdlllicni piliJtt'. ket'l)Jll~ 1:'IIf'J 

fur GB\'s M ~pprlll'imQ't'ly llllL' '0 'WU l'('rri"'n~ ut rh(l 

lrlr~u'('tl fhwl ~e'tnf.!nl Imllu,,1 ~Ic:i III :t015. 111 "ll~ 

teen"rio, nnnurtl fiEV 1:l1~1 would meel.... I,. leI!! thllll 
;Hl,OO(J unltlC In 2015 wllh a 2C1Lti (;EV prH\ u(1('fli ,11,,11 
sfI.onn whit.lc!:i. 
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nltr-,tr!iwlHIQ hl~C:fIlnl.'.." me.Hunl nr hqlh ff"r I1H.:-1 !'cA mudl ,",I" ~r-= 1n ikf\".,n perrelli nl tlw Inrftnll·c1l1f'ut JcJt

me'nu lJr :!ll1~',. 11 i.. 1ikdr Ih'.,t II nn:u;h hr~ ~1(lrll'.Jn nu'nt ~ ·.It,:, ((iullll/t, Illnc-In Vl'hirk<, Thh \"'~"Hld 1.111\1' 
1'1 fk"l (l1)Ctillnr8 will hl:llll 111 trlllliilll"n Ihelr ,lcu~ to "llllllill:rHIN, ul.PWtlJlil11>1ldy l:trl,O/1n 11 II It:c. ir, 4!Ulf',lrH' 
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ABSTRACT 

Targeted public policies could Ilelp to fdcililate the adoption 

of grid-enabled vehicles by commercial and government 

fleet opcl-atars. Temporury pOlilt-of-salo purchase Incentives 

can offset tile higher upfront cost of electric drive vehicles 

ilnd charging Infrastructure. By making vehicle and 

Infrastructure tax credits transferable, the private sector as 

well as federal, state and local public sector entitles would 

benefit from rcdUC0d costs. rin"IIv, the f(?dcrLlI government 

can provide valuable risk mitigation during the early 

development of the battel y Industry by offering targeted 

support for the market fot used bi1ttcrics. 

The policy recommendations Identified in thiS section 

are intl?nded to support the ei'lrly adoption of electnc 

drive veilicies In managed fleets. Tiley are not. howeve" 

intended as a substitute for policies promoted by the 

original Electrification RoarimcJp Ri'lther, commercial 

and government flGets can be Viewed as exlensions 

of the deployment community concept in which an 

efficiently deSigned networl< of privnte and public chArging 

infrastructure along With utility Integration could enable 

significant penetration of grid-enFlbled vehicles. 

In 1lI.l'1y Ul'f''''. Ill'l'tll (ltIlL I 11m ~$a TntLmt'thrn (.Ii a trun"

l~rl.nti'lU Nf,q.,11'1lI ,htU I'fluld I1l,Hl.iigO manv-H nnt 

lill of llte k~'y tJ1Q"u.:.nl~ or 1)11 c'rlldn~llmJll"C(}~I(lm 

til Itrt11nytntnt l'rlomlUlIUv fout (xil",!,I\!. .. lltet mh.lhl 
tOllaillt uf lIUlu~roUJ \~h.lch~' tlult a hU.Elnt:i! opern!l'S III 

II l',O"t\nl'" t:l·j)j.r•• ),hlc,)! JIlp,)t t' 'I hl~ ii: l~l"l:Jinlv lnj~ rIll 

lOul·"'I.l·(j tlt!!I" Ih ...1 111'111'.11(1 II_ 1'3rt .,r J:.(:ll1.1.q,llIwllv 

t'llIlJlr:lul\:d "u..-lIlf'«"r'I ,Iueh a!I a ulilily L1r I:ll) I:nnm
nldlllh tot. Fur " ,111111.11 nCt 1...... Mlrh A'" ",Ilu'l rll'li\-ny,tllli 

1r.Jtt..,ftImllllli"IUUlll.,ftNl.!',IIH\ n IHI" (lIf.1 1\",'-'11 cul!-'~ 

n( tla'iT \'I'hlclt, lihlt 1"'1'''' Indt~i(hlo\l rrt:ium lit u.th..ln 
h"",t.I-.. 1~..ilIu", nf Ihdr unif111~ rhl1mdul.!i\.iL.', "'Pt"nlnr!'
lit flt:,!1 \'thllil S 11111~ht hlr ut~11 " .. lnllO' t"'lly nytt('('un 

the dII1Ut'llgf" Ihlll n'lt~r dri\(,['5 wIJuh1 rllCC III 1I~'l)rHllt.tl 

CiE\·l. "'or in~tunct'.cl!nLr:lllvn:I'IICll,(' nct'l~ lmm,k' rdu
clil1jf "Y"!f'IU;lI ",r till'lr \'f'hlf'1l'.4 at & hl'lll1l' ha..~ ..' lit h:t!,l', 

ll1a~ill!lt II ";Uihw :lI111'i\l,re ltl"HJ(f~di\... !II Lh;lr~t f)t.'t'1 

OEV~ 

TIll \";tfItlll:, l"\'lh" flr 111\1I1wl.t1 "\IIJptlrt lh:d \\'Dull! 

be 'tv11i1'thJe III (t'lMWncr. a.lId iuflil;;hudur,' IUYl\'ldtll"ll 

111Ih:plf1\'nu.'nt l.:nmnlwlilil.' ..hl-mhl I'll! ;I\'";libbk I'.J f1l'llt 
Hlll't":.turJl' ~'11lI tll.1\' l"J1fY~' 1( .. ~IHlf llf l!lf!f\l'Ific..llllm 

1lI1L11I....1'~~:'h,'IlI-tII rh:d",h.llt'r!(l~m w)t'r-Jrttdnl ,

110n l,,;u'>)'bll'm,": (~H\' nr I mh:tu·\'!-tl'JI\~tJfrrl·1I1l' 111)1101

tnnity l('"'I:Jl.:CC'I~"ltli lltu ill.npllnJ111fWid~LnD.h1L'i.'I\'~hklU' 

b)11l1(lmf)ljIIMlht«... lcllnd(;t1~1 rt"IJuthnn. ill h~lt""nori 

Vl"hlch. I'Iu.llltllll1l Ih" will oct'mrlJl'IlV it WMlllllcl'l..: 
rep,~(('nl" ~nmJlo( markulll1l1n the A:encn.lll{ll':'rlll:]lll~ 

litO IUnrkftt, the flh1'l:l11f1 If' Iheil- atlOIJLlOIl n( tlt·(-trlC' 

drh'l It'Chnlllu~' il\ru 51UI\UI'T in !i"Ol1ltt tlU~ nntl rnn Ill": 

adcll'\!.!l:ft=.d h)< thtllHllicv n·('"Qrn~nt.lnda1jtTmIh!llll)II(lw, II 

hi 01 "i.rllc.ulnT ituportrmrl'llo :apprctll'lte thot in iU'~mn'
Inet n~l,ll UJI;VN nlM', ",~ .....n "1:(;1 1\ mit' tlHl IHIIJI~I!lm Ilf 

GEVlI In lIw ~clH1,~1 j)('I~III\l.t·l~tt "L1.lo tUJuk~L 

)lOI.ll'" It.F:COild~1IfJ''UMTION -------

Expand thl.: tl1X l'n'llit~ fur Iighhluly 
;::rid-enabled vehicles purchased in 
deployment communities to include 

pri""h.: sedur neels. 

IJtthH1Ulj"" hk"'~ tC'1llrt' :l"tJ c:-Irttl unf'! 1011 tv.""" Ir.,d~1 

,umllri~-tdfi:;I~I\I·IlII,' .... ll ".1... nl' "\d'h If ~11\"I~I;)lll1n 

'" :':00" Th~rtf1~M'III.lhttlc(nl., ~ lul"wnli",. t)rf".,.... 
tunily In (h:plo)' W1d-~n.thINl "',Ihld,',_ .-rhlf·w ~r.t.ll' In 

Ihl' h.11l,I'ryinrhUlry, :mrt ,.".Iucu UI~hl 1M ItII c;tHlunnttn 

\ .. r'xpl.unct.! UhC1Hf. dcl,1t')'IlHlllt "' 'hest' ".-lIlrll"" InllJ 
'hr hroader COII~unwr nl"rkrt tOCCF 11\1\'(1"" (1H1lk'n,('~ 

WhIch may lw, mnre l";lfllIY "\,",l,.nl~11'l in 'hll ttt- 'l 111:·.r", L 

Irflw('\~r.lhe tUJthN "prl onll ".,~ llud h'II~I-..>hlckIlCI j. 

ods rrm:Jln a eriI koll i::-~llI'ltl oddrru In lmlflll1lfnclht11t

IUlVvrhldcsln ntut-.. 

'10 SlIj'l-eJtt Iltt" dcpll ....,llltnl III IH'V,\ in Iltld" th, 

1('lT1JlfTl1'l')' 1," Cf(>lliL.~ ''''lIi ennll t ,,~(,.lllhliJ.hl" f"l ,rid· 
nuMl!lf nhidl'~ 1'1ll'ch.t-cJ 1l1llrphf\'lIlt'ltI L-'IIJlIU\unilll" 

.illltlbll:, J)fndine Il,hl:,li'll1 IU""~' tlll')\l1I1 hI" lIll1dr 

'-ul1;Ihli' to nl·d IIllrhtlllf"'o llllllnnwflh: whn IIIII"(-h ,;"( 

T11llt,' lhtlll!fl GEY. rt:-t )'f'.t 'I'ht c.hfllh ~hnlll(l.b:u h 

>:11'011,<11" {lti'l:-Ih\l 1011111111 nlnrl' Ihall:l.."'i hltl,1 tWV~ 

lhlll 1111' l'l'lltn:tlhr flll·1i II or \\h •• I\" do,,",,, I1ft\"t l'l"t,;\·>~ 

tfl hl)lll(' nlHl ror wurklll'C\l l·b.rRiml el,-IUfI1nu,'nl. II" llw 

;\,cnt 111:11 t.ho fcd('ll"3l !rue C'"1'tdil Ilv,IiI"'llt'; to 1'111Tha" 

ON [if J!t.d-tnahJell wh.JI'lc' In t""lh·'~'''Hlnl ~t"lII1Unl' 

tk~ rtmllun!J lilr "\lUll:' il!t: Ihu f"'lk·r.,ll hax uedil Il.~"itlll.hh: 

thra\lgbrml U,e u:lIll"m,lIuHllhll bout" h:lItl"lll (Il.\ rrf'<111 (or 

fkut nl~V_~ shn,tld In' hlCl1 ,i;..l'i' hyil2_r,U!lllit' VI hich',l 
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Mill'(; rt"~:nllly r.'dvr:..tl Ln ,Ilu 1111" Ilh pun:lm"'l' F,fu 

111I:JIIII~d I'lllj~-ll1 \·tohliit II'''' ilf "111,:\1) h:'\l,'II+'UI intrll. 

dllt:('d (fir roIlSl,mCf:- rllJllnnw1(ft~ with ,\ :.!!JUOl'il whle(,' 

lJl'r-m:lIll1f.lt:turcr .... Ip· TIl< mrCtil11ltlH (t'cJrTiII cn'dlt 

il\'olbhl~ 1" ~7.r.O(). ;)nd ~Inh! cred\ls r,lll..:tl .1"; hi~h II 

S.OOO jl('r whidc 

This fll('u.;:: 1111 SllPI)I>I'I'lll~ the dl'\"!lIpnlt'l1t (If h~(h· 

11ll1(\G-!as ;\Ud produC"13 th..;]t IIH)c1 the IIN'J~ ohlHllm 'rC1J II I 

Am~ri([Hl C'OIlIUllhlrl' ii" deArly t"F.~t111Ii,,1. rlltJ~ynHlko-r~ 

hUT nlo!htly t.1r,l!:Clrtl IIlcl,"ntlVIo;j III IIltll dl Ihr- "'l't,lLh

:o'U.l,ilh.Jllllllill l"lll llJl1m'lt'l~ IlUII,L.: L1w ml1~1 :orl~nith illll 

l)rr'~trNS Ifl\\·.ltd Ilwl,lllnl.'! tli"'r 1I(1I:11:f;; il1atl.lsl.~1 (lrll..ai.)· 

'L:Ll..lrlW l"l"dUc.l'd cn t'll1i".II'O~ III lIw tr,1I1JoI)CJrt I"n

hili :unl ;1 ,:'!",ddhllJ Illlhl.l('lrv 1hul "L'm lrL.: Ilhl j\JnI'j It... II' 

N':l'lltllTl\.' tlll.1 Al1H'r!rnn wl1rker-t iJnw{'I\'f1r \'ulldlul pl~J' 

t!\ld1rtn Ilf~L1h'o\IJII'dh:'11 tt'ryc"lllll ~~ 111l!l'IWI.IIt· l~I~I. !O,lV

rnt!-,· rl:'~lnlle:<.., 11f"",h,'lhl' \ Ill: rlnlll p,U.I.:.Olllla.'"r-ill Ii III l' 

)1i1'"Mrll jot;;a Iil.lhl· mCdlunh r'r hrnY)'-"Uf)·,...,h,,'lll 

!'gtt 'Chfl'e lit lhl., Ho.,rlfllilp It!Llnlltlt .. tl ~ rlilmlll<T l,1 

~,ppht'lllinll~ whotC' IU:~OI\"ll1l £V Dml PIIP.V Irlldo;, 1I~'1 

rti,:enl "" mLrncLn..... nplltUl lor rnmmcrci[11 :ll1d I(ll\·(lrn· 

"Will Ilro'!'t. 'lit r;ltf)r< flil' ..(t1 IIl1l.k~ t.,t1uld lo:h.lrply II'tluu~ 

wllide fN!l!(lleuJ1I ("lll::'Ull'I,llr'll (1$ w('11 ~JS hlllpjp~ Clmi<
~I~\U~ nllliu1il,:u],tlL' 1ll.llIll, MtJn'n,",~r. Iht': I't'nI'JlI l.hn 

I'rmhll' til 11'1' nllU".., mil'''' Ilf'll'\\!11 lll"l'Htt::l. Hr dm",lnl-!: 

PO\\(." [!'c.11l1 lin tll'elli(,11 ,.lid, 1'11.1"""\",01 Ill\d l::\"1Ii rurlhr-I" 

rl,dut'- the lI:llinn'$ ,Iii t.::llllsumrlilm whll.. Impw'.lnto:: 

thlllnU1~pur-lati()n~t'll'~r'~Cn.pli,llh' .\II/H ....1llf11111W 

lolhl' t'xtclIllh:H surh whklr\ l{'tI1l1tl,.' hll~l" h:tILCrit~ .. 

t., o')Ilr~I!'.lhl1)·wi1l fllrth,'rll:,-slJl thl! hl1UtlP,' ltH!I'$lry 

III 111l.:no,uoina senlt, III CcllllH1tW(,lclllliliL. tro hnnu C,Jq .. 

,lr'\\01I rill h:I('cn("~ rfll all ,ellldeto 

'1'" U1..£:e.lC'nllc lin: lml·f,:nl'dIVt U\tC~1 "Ulln uf 

rl1Nhuln- anillwilVY·'lluly ('EV.li in l~n1llmflrcil\lllml ,.;nv

,'Inrn£ III f\t.;r'~. (tllltr't''t'I !l:'mllitl t h·,lle u r~ll t r,,<Iit Ilf HI' 

1('1 !tlS.oOO for noel 0pilrdlot$ \\ hll jlunh.u.c <it iln.llifYIJI~ 

tlrlrl-1l:nnhlC'd cb~s 8 I ruell.. 'nw maxlmul1l cn..dU l!ohonill 

be bll'f('ll5t:d tO$lo.OOU (or .atrid,clI,lhh."tt clih-.:i .J-5 tlud'..

'llld.$25.boO rnr~rid",,'n:lllll'd uaslI(,·7lrLlW 

..\nt"f::1f1lf.,1h(! m.ull'HIOl oClht \Onlut, '\'ill n .... llJnj:'. r 

l)co lli'41"~ In' '1 bt'ft1j.1lt· Itl flJ\III1III..-Il,. I r..... r"ull~lIlllll). 

Illt .. I1ln~imurn /TMlIl 'lihnlFld bt, .1\'lIllal,l" IflrlJII"'h :llllfi 

1{C'Ldllr'llflt! In :tt)tl1, Ih('\ gllll" llf Ihl·l.:n(ll~ ",lwl.lhllll1clln 

i.ll a lillC';ll lul,iclll ench ~C;)r hf'rnrf'! l('lI('hluJ: l('!"O in :~O:~l) 

TIll' Eh"Clrifkidinn C";tlitlo!1 if' PI'lIl1ltsin~ a hnhul ral\~('orJlnlici(':,In {lrtlJ1llllf' IIl1' r1f'jlh,ymcnt 

ofI fEV:-. Pl IEV~ ;'11111 EV:- il1'.O neC'ls. Sevcr:11 ofth(l!\c puhCies involw'llw crci1tion Orla>; crr:dit~ 

LlI\"mak~,t-:.. · H~(I of(hf' l:lX (:(JJ~'ln prlllnflli' pCllity tllll(,(H1H'~ i~ 1\01 withtlul C{lI1trCl\l!.·r:,y. \10:'1 

pointedly. ~1~vL"rol ohsen·(·rs.: h;w(' ~Ut!l~f':-:I('(llh:l1 ~\lrh pnliriC'!"- Wflllid Iw mnn.~ ~PJ1r(jrri;]lc1y 

dr"il!I1f'I!:'Il' .'!r-:\ut:o: lJr nllwr prnr.rmll" ~t1hjp("1 til appropriation:,. 

llll\'·t~,·tl, whilf'" it Ill:)).! han; been mnro prM·lic:d In imJllcl1h~nt pro~;)m~l"imilnr In tho~[' 

prnpn,q·t1 hy thl' 1':lN:1 ri(jr:ll ion Cilalit'inn IhnHII~h ;IPllrnprialc(1 fllll(I:-;. that nlH\' I"HII ellrr('nll~· ht' 

the ellsr. C!t.:.Arly, Cnngn~:::, and the Pn·,.;itknt havt'lIw uhilily In dlllll~l.: Ih(: \;1\\" [ll any linH:. Yul. 

prO\'isitln~ in the I"x elide arc ,l!t:n('ri.lll~' rcg;lrded il~ more l'tH-Iain lhan 01 her types of government 

i1H'ttllin.~.. That" n'rl,linty facilitates Hunplion oOhe. ;\t;\i{lll~ thai 1he I'nliC'ic!' "n~ intenucd 10 

/1TIIlllt Ill:. Sl nted c1ilft:rcnth·. I;I~ I'fe{ltl~ ilrf' more ti~;l'Iv tu ;(d"il'v~ thl'lr slatt;t1 ~.!lIal tkln prog-r:tfn~ 

sl1ppilrlt:d 11)1 Bllprllprioltt'd (lInu~, Ihe il\·;ul:dJllily or' which lIfh'll 1I1H..:.l\l;Ih..'~ from Y";lr III ~'I·;U'.. 

A(TI\rd;l1~.1}', lhc' t:JX code has heen u~l'd III :>:lIpp,'rl tIll; ~l1c.rcy i!lchLstry in p:ut leul:lr fnr dec;lclcs. 

Tux inCC'lll ivcl; haw' '()n~ hccn nV:li1:lhlr 1(11 he oil ;lnd !!~~ indllr-tr)'. the !"l:"llc\.\"ahk pnwcr lndwd r}'". 

till: :"1rpliuTlC'c illdll~t ry, ;I"d the 'llltomol ht: indll:'! ry. 111 ~hnrt h(>("au.-;c lm~inl't"s~~ making long 

1t'11ll in\'c~l melll::. arfo urt(~n tl1TWi II 111 It tUIHnl(t'lhrm 111 j h(\ Ilh"'t'J1cr tlfhtlrll1cial c{'rtalnly. ilIUI~ 

b~('nmf' cnmrnOll pl'i1dk~ tOllF0 1'111"' t.t); ('ocli' tn ~llpprlrl Ihl' Il;t1inn';: ('I1C'rgy pl11ky rrinriti("~, \ 'sr~ 

or I hl\ 1:1>: codl" (,L..-n olfnr~;) I r;)J1~p;ll·('nl nllpnrt IInil~·lo .'ll:w!'"r I hal l;)x rxpf'ndit un'."; in sllppnrl 

(,I' t1ifl'rt4'lll "I·hkll" f!'rhn['llll!1ir.:-: .1rt~1· .. tilhli."IH'd ll:I't'rl tnl:' l1l'utmlllll'lrli.:' 

Fini1l1y. lhel·C 'I!' a cleilr ;llld well clc'Vcloj)rd IllP:lIlS' n dcllvrr illct:nti\'c~ olfered t hrnll~h llw I;lX 

Q!HII..'lol hrlr intended lwl1efidj)rJr~, New 11l·ogTil1llS .... upportrd hJ' aJ)prnprialt'r! fllmts oncn 
require lho de\'elopment or it. IlPW infrt\!'l ruel\lre In di~1 rihute th(' :1\·"iIJhlc fllnd~. Th;,t prOCCFS 

i':i1l Iw (,'xpl~l1siVl', l:lkc. :=l1h$IHlltiallimc. "IHl:-:1 ill nul :ll..:hicVI· inlulldct! rC"l111 ", ·fhl; PCp,trl tncll! 

or 1':ncrp.,.v's loan .~l1l1r01ntcl~ prOl!r;t111. for ill~I;l11(;c, i!' a well dl.lcul11t;nl"l:-d (;Xilmple ur iJ lJrllgl'"jllll 

l~slahlLI;'IIl'(11(l Mt"ist all il1c111~t·ry thai IIlnk Yl·itr~ \'0 ~l'l (III'" (If Ihe g-rnulld ilflll fil]1l'd to (kli,·/'r the 

11t'lll'lil~ Cnngrc:-~ IlHldl' ",vaih,hlt' til lht, inh~n(I,,'d hl'nl'fkbri(',~. ..
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POLICY RECOl'tJMENDATlON -------

Create tax credits for medium-lind 

heavy-duty !!ricl-cnRblcd vehicles 

cicplllyed ill fJecl, "'ith ,~reater tila" 

]() vchicles in operatioll, 

,\s nfOtl"bN :!.Olll.lW crcditc::d:-Is. 1'"lIr the purC'hr\~(' flf 

,I ilWtHlIm·rlLJly oT liNI':~'-tllll)i pluj,:!·in L'lccl ric "'!l'hicIL', 

CUl'Itlllt rCtlc·f"JI L,ax credits (or Ihe pllrrlt:u:c tJr llyhrit1 

('k("rlt"'\'chiclt"~ apJlly I" ll~llt-dlllYVlt!hlC'1o.$pbu:'d inl0 

Public l'olicy nud the no: Code 

",'1 I" 

POI.ICY RECOMMENDATION -------

Crliatc dean l"l'newabl" cnergy bonds 

for flcet ychicle charging infr"~lnl<'lllr,,, 

and makl' municipal and regioml1lnll1sll 

allthoriti('s eligible for the bOllds. 

rll'<lll rCIl!..'\l'\lbloeflf:rttYhnnd~(enEHs) ;'Ir('l,nncl~ ill" lur;1I 

in1c n'1t un til(' IIt1lKI.. l~ Il"wl in IIW 111011 tJf f~'tI("ra1 1:1;;: 

(Trdit..It"ryo 1Ill' UIlIlt:l1 SIUlt::::i ~jl\'wl1nf("l1t in IIrll nfillll'rf',tt 

p..Ifll II" lhe is-:--ur.r. CHI~U.!' t'lfu:U\"{~IV "Unw 11111 IKI'Tllw,'r 

t.I dl:l.li~·S f'ltOfh: rlll' IIU/llJfYln:.t I'J "k-dJl without InC1Jrrin... 

Illt' Il1t~Ie51 l"'XP\.IbJ..'. The I..1cf Ilerllt tltut j~ l~~IC1Il'd tu 1111 

ll.L!ldLI ll(n ('IlIWt.·.i111II{' U'010.:1 I t~,-,lrM L 'iIlll !JIII[rtr (urllaJIUI" 

1,.1..,"'1t, h· O\l;lIl'T't- I.IX lial~ilnv, filII VltlU\ fIr 11'11' t~ cU.Illl kJ: 

11Ir.:lllrt"lt"d fl"-'illttlhl" Im'ollle IIHhll"hnnllli .ldll"l 
l.,,'Plnlitr..~s ~"J"l·-ill·d CHEH~ In lill' "':"1I"'r~' 't.,\.: 

hu;:cnlh, ,~(\,," nl ~(ttl;; E]U!lbl('hunit 1..»-UtFn: il,dUlh" .tat '" 

111lJ 10('\11 !lml·mlHcn'~ and (lICC!11l'" conJK'nill\·n~ tll;lt ,n,. 

Ilnlh·~t;lltifl~ !,ruje'l:" lhnl Fl-l"ni"1I1h:' dl'l'ln jlJtWllr 

TIll" l\JtHA UXjlillllft'd tl1\l linginrd ll\l:..ll: lll'l.:rnITl 

Til" lim r'11l11ltrj7('d ,III ;1t!diti0I1::d $2.,.'1 billl'IH fI( flll;,ll' 

ru;~II,:nrr/-..tVLQnS['1"\'" I ion bomb: IlHt ~·l.lt lflr'd Ih'll ~,lllil,11 

~;q)t'mIiLul'l"lloimplcmc'nl !.!.r, fill n,'lUrlHln.lI)· Pf"~t"m:!

h1("hldc.'l'J ~1':Hlh. IU~lIh ;l1ld DIller 1't'I'..)rlllullt lll('ch;J

lUlilll.S to Ifl1plUI11l111l :-lld, pnn:r:un..... .'111C'lllltull\.' 1I11 

hI" nlluWt'rl ::l.ltt'li lu \!\::.'Pl' c."ltLB'C til fill 11I,,1 il,tlldltJi 011 

I,'Xi.o-lil111lnh~l(l hlli!ltill~ Ihulutlh Itl;t11'i iUld 'f~l emul p tl,J 

hnJ!lidl1:11 hun1l'{IWlll·r,. 1,1 I\ll'\lnt·"'''''~ Ilr I hnllll.lh lllh;'r 

fl:f!-:}ynwnt nH-..:.h~lli;';ln, 

Tilt:. ~ligihl~ lI~c~ nr CREB.> ,.houhl hi etll,llu.!efl til 

;FUppllTt il"~l~I(IIl,n f'n-ividcd 11)" .tHh),I-,T Illlill ~'In·rnm\·nl 

fUr\lJll\.I"Ch;ltltlll~ Illlr.lfln,LL:llJl( tllr lll'l.'ll'I"·hlttlh Lha' 

IHlrr.hM~ ar h.;nF~ purch:I.,ed :lolleasl III c{,lIlfi1H~·~l:hnfl.~t"d 

cnd-I'nnhl..d \'~hkh-", in flllt: y,'nr (H Hfwn"" III Il':I·1 2,1 

l,.i:n!l·'lllv-chll.1"l::L"I\ Cril!'llll;;lII)C'l1 \l:hic:It-'_~ 1111~ ~lIulil 

flfO'olldc :>lote:lI1d locall!o,·emmr:ul5\\Hh.m UPIl(Jrlunh) 

ltl hulJl :ltlr'H.l CEV Ilu b til Iheir ulnllmmlllr _~ ,b "III 

:I.. ~\II)lloOrt Iludr ttC'\-clupmrut III urb,," ,tI' olI." ,,1111 hlch 
I"'\t I.., til l.ulpljiol! p.arlit:ul.HfI \'ruj"' ... lim.:. Cltlll, fu, III; ... 

1I1fl-;J~lmLlufi· ml(hl "I:-" fi'1)f·~~l'tll.l i.'"tl+1'1I~,t;II\'I· 11t1,1 

I{lr llnpf1l\ in~ air q\Hllity "Ill" c':''lUll1lh'll I,., III ("BElh 

JIHluld mdllrk IIIL pllrrlL~r ;)ud illHnlhillo;lll III clUH • 

In~ mlra"lnu"lnrc: only, 1wl 11111 r.n·,ll;HH ul. r'nlIJdl!tltt 

t:'IHJIlt)' cOTUpanu. ~ 

."..:f\·k.... , ;111t'f lJi.!l,-'ml~r :H, :":OO'l,1 ('(In'''l\nH'~ pnn..It;I.>

Ill).! II Ji~hHluly 1ll!V thrvul!h Dc('cmhcol' :q, 2010. ,Ir". 

t~lilClhhl (or il lt~drr;ll iJlI:OOlt: 1~IX l::redH ,)f lip f\1 ~:J, ..HIO.l 

Crt>di1 ,'lnrll111h. ht1~ln III phn.~l· "lit lilt ,I ~inHl t111'll1ll

(;Iclurnl nneu 11 II(\.C' ~old nVl.,\r l,O,OOn cli.[!ihlc v(1hkhrs .. 

:llld !hE' lTl,t1it iJ ~c1wdu1ucl tn eX(lJrt' ;Iflcr :.lOW· ~IJml1 

.~bl('.~ nf(lrr 'Illditionlll lllC'elltl\'l'~ tll $upph'lncl1l tlw 

fodell ,11 l;;...;: erc·cUts. 

...,

------,._--



POLlCY lH;COMMENDI\TION ""'-------

Extcllulhc existing tax cr"tlit fo1' dedri" 
vehicle ehar~i ng i nfrasLrlll'lure th rough 

201R and expand the rangcofcli,'liblc 

eosl:l> III include UI1h>ladl:s performed by 
a utility to support Ikel electritication 

and to facility owners for e1ectric'al 

powClnJistribuhon eqUipment upgrades 

necessary to operale and monitor 

chargi n[: infra"tructure, 

[11 ~H.int: ~UU~I1UJ1S. utilihtoj I1)~Y 1mVi' III uPf!nl(lc Ftauil)

mCllt ill onln to reli:lbJ) serve llllJtt' I\umbcn uf r.nv$ 
d'iH',(ln;: al IltC't dtllH'll$.. 1\'pieal hUl'l'Ovenlt!llb ""'fluid 

l."C'lnfls\ t,rupg,roth.·d tr;)J)J:filnneB Qfln-ill ~Ol1H.' dn.::ulll· 
.lnncf"!:-r..... i:al 1.Ii.'ttribulltJn Ih,",", lilt: liul!.f Ihul ('.,,:10
~ivrotv t"(,lnnt(!' the tllllity ~uFtom[!J' to the ~rld. in III 
I.:nnl('xln( !'fMnt! n'sidl.'nti;)) n("~hhnrh"Ultc \\hNe per

,nn.ol uSc w,hirk.Jt w(Juld G-~ncl,llly he cl~1l gel) (lv("flIj~II', 

IUililir.:i would Rl:nfmUy ah$nrh thi! ell"l of lron!)(oml 

upJ:rndcs :md 'recnV1:"r thlUtJ cn:-I:J (,ntr 111nl1 ill lh\·jr 

111tC h:I!oC. WhuJC the upgrnde. '-Ire 10 romml'rc1l'1l j~ltili* 

tiet', IHIWCV1!f. anti $~n.... pfr:oilnminnnlly or l·xC"lu!iiwly 

f\ !'ins:lt~ t'ulloml·r. mtH1Y uliliUt~ wiJl charge tho <=0'101' 

sot-Ii Upgl'ild('5 ditcrtly 10 tb(' C'lI~'olUer. 1t.lorrfl\'(Ir.l'flJlJ. 

Ille.n:ial fttdlily IIV.n(!n mR.)' nf!cd HI IIIVClI ir, UI)l!tAdK 

In elf'c1riL'l.1 pnwt1r Inl'ndtrotlUrc not 11\\:nl'd by Ilw III il

h~" Expc"I1-;"~ mlllt<'d 10 ('omrHtI1cnt:e: such 1.1' O)utrH!F:, 

1';!lh'] buan1s.l'\vitdu;'$. LrruufofJJU!tf l'lItd lOa(uly .....vJ(t:;.hc"

pllWt'f manll.G\lm(!nt I.'flU;pmc.nt and ,to\IrtwnfC ~hnuJd PL-' 

c1i,l.l,lhltl for lh~ t"redH 

HII!lill,ll luw o!fr'·... 'OllltllNdal CllStul1lN:oi t !.IX 

t."f1't1il nf.fi(l T)t't'Ctnt Uj1 W S-5o.11on fnr the In~t.ll~lillll 

t"I( ('hoJ.lna equiPllllll1t thort (;l!ltcn \nln ~~",Cfl be(m-o 

tht' t1lllt u. 201u. Cul\jp"e~;! Shll\l1d l.lX1tmt llt~l ~xlJtln~ 

tlX Cl"("dil tor thl! Instal\alion "rt:ll~jnG illrna.lilructurp 

throug.h 20lFl Moroovor. ConRre~ should 6p;md the 

mnt!e or alhvbh'lo L:ost~ for ollemtor~ IJr net"lS Lhllt [ll1r
duum 1)1' 11llVe I1Ufc.ha{(:d .1 Ie." 10 C'llntl'lllly*e1I.lr~ctt 

~ritJ~J1~blcd vettlcolei In one year or opcrDte a1 leail 

~n ctlntfllllh~"'t.'h(lTK~d lifrid-l:llilblcd whlde.i In Illdu{h~ 

llJl.Ri'IH.1~ pUrftlrJllCtll1j' a utilily It.nd (hel rndlH~ O\\lwr 

ttl .'lJppnrt vc-hich: chnr£.inf:, aet,viHell \d1Q.Ju C031" ;"ft" 

l.:h:nf\t.!d It}· thL: UTility J,4'innllv. Cnnu,n':C~" flhollld ill.cJ,,·a;it 

III.' lltllllllf till' t;~,x 1.-n.!'t1it for thwt np(:r:ltJlt.<; \VIlli Iitl' 

in~t ;ulinK COl.Jl./lc1tY1., tllllrj,le 1:1:tl:i:! uII'n1'W[1o nf fjF.V... -"lJh· 

jc(;-llu the lt1ble bolnw 

10 -2!i "I:hide.'i 

:;Ul-l00 I'·chir.l('.'f ~... 

/00 f \·dljdc~_, 

. 

$125.000 

_., $:100,000 

,.. $600,(HJO 

POLlCY nt',C'OI\fMENDi\TION --------

Allnw immediate expensing ofGE\' 

purchase" "nd supporLing infrastructure 

for Ujlera[:nr,< ofllecl" Uwl plIrchllse or 

haw purchased at lell"t 10 centrally

charged grid-enahled vehide.~ in one year 

IIr opc-rate allellst:!S centraJl\'-char~cd 

grid-cnilblcd vehicles. 

IrwllrdUtlll expeusu\J.: rorv,.«lerbled depred3.Unn Ihe.ltv
fjt>c~ml"Q"IL"llv~lJo\\'m~ t.hlll1!O n:lAln thl. lin!l.!-v."Jlllu

"'*mfllwy lit thl,lr llIu,'lr·Ir.rm Utx rohlig':lLlnll'" ilud tl~J('r 

r~\Vnlt'111 ~jr Ht~ .. ,Inl ill,lt~r .....;H1' w.,l<o tlm:'l~ c.:.oc.lI n(J'w/i 

Jrl- le~.~ 'o',)I\I..hl[1 nn;] diQctlUnl ('Ii bilsb.1'hour)li t1fdjtft=.r

l'llt!V til", ltUVt:fmnenl "'freti\ foIy 10i0tn." tJlI:dtml':rm·lhe:ir" 

toucliQbtlil-y-fm a (eW~{L'..::ir6. This r.()licYllO;\ses~;]Ul'Illl\IL 

liH::l1lllrnrlil of CllJlihllizm~ on thl' ;lItlh,'&t' h~tw~n ;l 

comp:lIly'p enst ttl c:lpitlll (l)'pil.":tUy 10-25 pero:"nt) DlId 

the (etl(lr~11 go't'ttnmlCllfs ("0.101 ofc;ipit31 (~l-'Ipt'ODml1l('1ly:=, 

pcrC!cnlJ 

1 ht, fin::md"l uev1unt1nl! j;!YnUfllJ( 11lCfl:l'J~~ tho eUi

cill)l"Vot Ihn lk.tlter ;t.." lhl.: t.:ompnJf)"::.llotncrU illlh"'d,lh:! lilt. 

(fO\'emmcrtt's dLrellt [·Oit. rnr in!iil.'lI1C1" an ileln jlllrclKIS(.od 

hy it L:lJrllr"ny fl~r $1,000 dullilD todny ha'l ~ lil.'C-:lttit.lStl~d 

!tN f'l1't.~~l.lt COIlJ. of ..680 if Uu~ a..~ i£ e"ntlrtl)' c!~'\Cf[lS.cd 

in Yj:'lIr I TI' Ihl' itt'm L~ llt<pm-l:Hed "nor 10 ~"¥j;. bU\i,'~'r 

Itll: h~ 1110'S pun:has~ n.!pr~L:nl.:ii H 'Jt,'<:-"uljlJ-J,.It'flnH 1'l't'lU'nl 

eDit of S18.\ rI 1105 prelhhnn a,,~r tlw hnrucdlDlc .::x-peIlJ· 

lnA;$('o.:nrtrio. F'J'"l)rn Ihl-'~I"'\:Tnml!nL·'J)l)r~J!I'-""'1h-1.; hl7~·IlI\"l!T 

imml"dJ'Ill.:. CXI)(lMlng.pVC!;tl'.5 lu Cl1llt *,,~.'\.~ in 1("",. tax mY

C!1l1~ 3ml the. J~..r d"~lTJ:f'1{tl,ion ~en;J.T~o cOii'!! $1.70, :'I 

~m I'lilr('fl'nc:c. '11 etTen. lhf: tlll'inC!'lii nx:llivf1: ~I 1'l10.iJiUb· 

:ll"idy wlwrn a"l th() ~rl\--ernnuml inClirl a $6.'1 enst.1l rot til 
ItUn)I'~'jQ ur II..cJtel~t::urill(.bf)Wt!\frll", the JllUU '1.\..'< Utfin: 

doe' nol lypi(".Il1y diicounl future tnx recuipl:::. :S~ lhls 

d~']l;lmlt: ;Jr; fm1hilr' (:nlm:need Q)H:I iTnmdli:l.1I' i·:A:pc.n~il\g 

~llQutJ ';cor.· ;J.L~IOi1C 11' iJ.:Le1 Q (1Ui1 to I he gLI\Jerlll1101It 

III !1 

POLICY RECOMMENDATION --------

Milke tax credits avaibble for the 

purchase of qllnl i r)'ll1g grid-ollnhled 

vehicles and relnted chargin!! 

infTastn,clure transferable, 

A" In thn Ilrigirl;'lll':Jrc/rlnrlll/! " ItiJutJrnHfl. ,I IIUllll:w'r I)f 
Ll1l' l"'-!ir-h'-:' n~Cllmllw'lltfid Iwrt" lll\'nl\'" fh:lIl~I'S III lhl 

l~:'( '~lH1tr. 1t1t'.lllfJiJlg L'l"rtIitS J\ 1;).,'( t H.'{hl h lIfI !lUlU Ihllt " 

ti'tZr""),N iii nllrl\\M tC'l 'h:dLll'l from lhlJ ~1ml}unl rtf t,'ll(". 
il nWC'>- 1hc ,I:~l\'ll-mll1i·11t. Unllb- In.'¥' Lledllt.jij1Il~, 'whkh 

~l'llC'rall~' reduce [1/11,. f~x(lhl.IH~mw.lllX n-rdll! re1111"o 
II lrt:qJltyrr':, lox IHlhiHly .'olf;lr for clull:lt SIi1lll' rlHTn

utltly••ll'nl1l/: Q} fl 11llXp<tyer hn:-i I~x Il.MoUlt)', n nllf' d"U"r 
fnx credit !IhouJd be worth LIne. dolltu In a ta31p:1,)'(!r- III 
thfl dcc:trle: \'f:hidl!J murk!11 hU\\'t:\'d, Il I..~ 1I11U1M1r uf 

m;lrKct illuticipanb liu m,t h.Q\,(! 1m: UahlHly 11m! • hn. 
ned;t n'ln llfr~1 Sum" m::u--k~t p,lrUdll.II't,., Ilrt: "III I'll ul' 

L'JWd~o\'\'rnll\C!nktlf l\tm~flronUtllmltllr rHlrth:'l~uu\v.:\~,:. 

JJnd l'Hl!V.f: rn In:oolJllUm! dmr~jnlt infl'aJt.llIclun:·. Olbt" 

lIIilfUL paa11dpallltt I:Lfc "it~l1·tlt'l eOnlllludel: lilil! ~re '14ll 

j'Ct prnl1L~hlr \If Inlhvhlultl"i whn ,10 lInl h,,\,' ~11"h 1'.'"1 

tH:< Iiilhilil} III tu~t' utJ~til1'II":~ u( lIw C:h'llil1" 1"1'lah'[1 Ilt 

the PUTt'bflil'" of \'chic-Ie... or lhe- iUllhlliulioll u( d1arl'illJl 

infr,Il=lruclurtl. 

~rll rc-~t.l\,,-e- Ihi~ ,.,ituQlioll, Lhll tliX crcdltl< ,~~:,i1:thlL

:or th(l !1Uf('hw;e ot qunLifymg arhh'lIilbkd ",)udf'!i [llId 
rf'l;'tetJ ch:ua:ing inrrn!"tructufn 1I1umid bo IrAIlJi'U'Ilbl(l. 

Milking credil" tr.t1urerabltl would .IHrn, I)l(' uwner of. 

l"1-e\lil who JOb llut h:t,,~ ,)lIfUcu:nt t.u H71bUllY Itt mUll

(It(u I' by t\.-e:Juctnl! iti hlx pft)'mtUI15 1.0 mOllelllC> it b,r 

)iclUn.g tllllutllt!1 ltu:pJycr;; \41w Wn'n lou: ,Iillbilil..... WblJrt 

m;a.kinc the l:u (T('dito lrnlH.fentble jltltOOute3 <oln@ 

I;tnnl'ltxity tu II~ S}"lOlem :md likely,.;ill lJ'nt'mH ".. 

~J1IMl"IJloIl1rllm Ihollf' whll ,H-t" ".-nl,ntlly :t(,lln<;lI11t Lt-, 

I.ftht. tl'l.'J ~)(je ti}}Ullf'IUI"' ~1f:'C.tdtcJri.,.ey.'lllrl~>,. ills th.· 

hb1 \YO,)' tn I:Mun th,ll Ih(' ton: t:Tl:'dil~ tnn h~\.. 1ht~IT 

Intttnt1Lll efFr.-ct. Ir Cnlli!.TlI.'i,... p;......d lou. ('tt:clllJ. ~ln1\"t I 

~.t'cd h~' the illtendell rCclpiclttp, tI iiI likely- lhnt th(" 111'\ 

l:r('dil~ \'Jilt !llll h:ln- lhell lnh;rmh.'derr..cl 

"ttt~IW·lr ..." 

POLl("Y RECO:\'l:\olI!:NDATION ""'------.. 

Inel:ntivizp till: l:stablishment Or spcl:illl 

purpose entitil>s to fncilitflle bulk 

purchasin~of electric drive \'ehicles by 
Iket operaturs. 

In ll1;llIfifVoLmCl'.(.Ik.~lt IJl'lr.llliu-"IJI;l;ltl h:w~.m uj1Jlur

Ilmlh' In :ldopt .~JI('da' PUI1J()';; rImY" ;11111 1:\1'- ~Uth ~I· 

llvlh·t.ry 111I'k.s (II \lli1it}' burket 1I udn. lllH .jrl" Un:l1LII' 

!II lillll.l1TI,lnllrnclurN \\hll f;olU tttnthll:~·"'.l;IIIt'lll1\ltnh"l 

nl \·11hJt!l. ;"1\ n Trol~otUIII\I~ pril:l' At I Ill:' )(J,l'l'lt' Ilmt. hlllJ~ 

\-frhll.ll r,)p.~t~ 1IU1~ btl hp$itlllll 10 ((mImi. fll 11r1lt111cinp; 

cnbllt;)lltllll "uhlml!S "f huger INs und PIlEV•• tll'ClHJ.'1l 

till' c,usltJrn,'rboH" i, hiyhJ)'lnlGmcnlnl and UlICCrhul1 

Ifow()\o~I.lhl!l "'I,,~!i! AJld dl'I\"CIlrain u$fll'hr ruulllf1k 

~J-et:hiJ Jmrpo:aewhiclN arE' OfiOll nr~t:ticojl~' hl(\n{If'~,I

4lnly lh~'W!hicll' t!Xltrulr diffe'I-:- tu ~n'V ~1~I,ilk~U1L II~al1:l/ 

Jlllhf!.!o4!' l:.a~c~, Ill~tom\.'rlll '""ttUll~ ')tI~&;nU:1l1\ ll+'n~1H lrurt' 

u~"Jtfllil1lt hllll( IlLll'Ckrs6 tlme·no rl)f ~I)ctial ~l\lrllb:'~ R\" 

lind ftliF.V clri\:l t mifd.. fnt.li\ iduw OEM. "",,ull.! ,UII" Iltil1 

ill [rum Uu' ~rbuntv ~~l.'l..l;ltrd WiU, Itl"~,·t Ilulr:op: Tv 
j)nllll1thl hLIH: lUnrhil£.itlt' rmtl·rSol hm uUliTwi/"dllnltl1r n'll 

!'tll 'l'htl.h· t:lInJ!rt,,~ .~hllultl htt.i'lltJl,'i·w 1111.: t"vl~hll ... hllll'nl 
jl( J'i"~r:i~1 PUITI'I:.t:. tl\li1ic~ -t.u "ggh:ljl-IIl:: (im' ('Inl"I!'; Ir(1111 

Ji$p;untr [lu,.chi:l,or,,:. 

VdlidI:111Hln;h~':'Ied 'hlOllgh liilllit enl ilil'" "'\'llult1 hi, 

~liI:ibhl ror 1:1Ij,IIlWcJ tll\o.'( CTl'llitMI1;15oo 011 Itl'1 ...~(l tlf 11111 

hulk flrd;:·r. Tilt! tal <;redllF. woutd bn 11tmt.:Uun uf. nn41 In 

ljddition It,. any nlhcr la2" t'ftllbl OIv"nlah\o 111 (iF-V.... rOI 

ontl!lS: uf _11t,:t!!;1 JLlO ~hide~" Ute IUldHilJnlll I.,.): l"ll'l!jl 

\'t\"uld he "(Imlltl} ~o I"cra:lll ollhd \";I!ue.,f lh~ h~ulim: 

nay tu credit ilJJrllrable" In th,.t \\.·hh:lct rm rHtll'r.: fif.d 

lUIt SOO,,.lIicJl: ~~ lhewldj lkJlJD.lI.u l. teeth would ~Nf1-1a.1 

II' ~1) I,.,.rl.'cnl~ ;mtl rf"f nrdd"fll,,1! ;It 1i'+:!511rUl)t)Vl'l1U:h·~,,hl' 

I1flr\hlim'lll:J.x l.f~H v;o\.dcJ hIP c41.1~1 'n-IO lluf1,:.tlln 'if Ihl 

\:IIUt, "' t1~ b,'bflhu: GEV 'rtX nf1.lil "1"'1111&:011,11' 1ft IhflJ\i' 

\;J.:.hich·~ 



POLIC1' RECOl'JMENDATWN """""""__ 

Hcil1~t"tc alltl cxtend the tliX credit for 
mcdillm- and heavy-duty ga,olillc 

hyhrid c1cclricvchiclcs thalutili"e 

advan('l'd bnllpric~ wH h em'rgy alld 

power donsity equal 10 or wealer 

thanlithiutn-ion batteries. 

Inx~ -tn'lIft'l1 ~UJLl·d fUrlL<'U ~ n«L~ llwt l.'I~ItJ;I\ in urh~11\ 

"\111) MIlI!:.ll dI1vi.nJ:.t~;1\lSt.' such \.yhn.:leJ' )11,'oQ' ,>iuh.o:l:lnlinl 

l'Hcl.i;.~1 \1'\ ht'.,llll tin' hrJ~ing prCX'e"oS IhilL '-,111 he t·.W111rcd, 

ctur~d, Inri fLou.erl, J)dl\·~0' Yf'hi ...k". puhlk 'ml\"rk,lt"t 

vckkll.' llnll.1\lwl' hl:.I¥y'1"hiclHlhjt 11Th,,: r. I~ul:u ufh3fl 

rUIJI~ iUf' PT-)l1l!' r.,:;lIldJ(lutts for hybndil:uJoll, Dnd tud~r5i 

oo~I'" hlr H,EV in tl1~~ce r.:etltl~ cuHlu pn,,"id-r nCi'r-It!fm 

1ll'1'1lilnUU~llee: for ;"dt1111hm. Jlrbrid \'\1hic:ll'!l ~~11 !'lfl( l.lHly 

.lelli~Tyt • Uh:!Ft811 lUll SIlVing or fuel. hUl .lso rcduc(> Laill)ip-e 

l~ml~!'llnIU (lr nilr(JlJ$ n~ullc'. prir1.iculnltll11utlror.l\Jul CCll'hil'll1 

(11l)Xlllr. (UK-h.ln imllouttiolnl boucl"H In Ut~ir IIWII rieht ret 
rnllll lilt: EllIdriftLlItilJll Cl~llitiun's lil;n;p"di~," \\ hal mit" 

be IW_.$1 DumC'U,,, ahul\\ Ij,eSt! vehidul Jj thoir Hhilily 

t.. l':-;'l&lnd fh,. "t!.i. I'lf (hI!! lIlit.rk'cl rur Ihluum-iull h.Hlpry 

t('H~, 1.1I]~.e-fltm'dl ~;-,tlcll~,,, and 111l'lr l'flllljlflllC'1l1 Jlarl~ 

II(;ilU ..~ 

Expired Credit for Oemonstrated fuel Economy Gains 

InLTr:'l.sl'-d Ilpph'Yllll'ot Hr UEVs rf'Vl"l'F'"f1',c tll\ IIPP\Jnl1l1ity 
fnr ;lU.:leJ,jt:s in ,I:eillc.: thAt Cim reduce- t.'fIsb ff}) ,',lIliJll~C' 

ffm"uloutomntivn-,m,ll1 h:Jlll:rit"~o 

In :.!tJ(1i1. Cfll1url''S:' (':-hlhH~ht1t1 ~ ~1lJ( crt·dh rnt lht' 

pur('hrlS-C tlf medium· Ullli ht.;'I\1!'·dut) h)1lTid [dcrtrit' 

vehldcs, T·lu~ lax crf'dit ,,'(l!, ....nrtJl hl!1w(,1!1l .:W Imd "'0 

Ilt-l"t.."t"lll nf 11'1, inCfMJWnlal CO'll 01:1 hylmd \'('hklf' c.lIhjeet 

tn limib h,ISt_11I1! lhl.:. \'\'hidl!''$ t"ffictt'llq 'nIL' trl): I"nltll 

c>,pin-tl. hU\h~\'er, ,,' Ihe"$\ll uf200?, 

In 201j).I~~Jhtllf)ll w"intruduced II1It WOUIIII'Xh:lltl 

,Hid C'xpand the Ia,... cl-edit, bul it did nut pass.. TIit' RC 

!X:.Ue\'t's that l1\tldillrn 1II1d heavy dut} hyhrilJ \tehldcs, 

1lI;l1ly IIi whkll Fr.m· III 11i'C"L,..l.:;ln :-Ub-..-tilllliuJ:ly prvlIlIIt 

.he ul~plfJylt1('tI& tA ,III "EV, by atldl"f' ~c;ll\l t., b.llll'ry 

pnf'ollllL'l h'll then-hy rf'ltlll·tlll~ll.,llt."f}' C"I~I~ tllr dll ,'"hi' l~:-, 

Th(n-fnrl'. tI"Il" t..1X" emht lhit' c-xpilTd ;11 11111 cnd uf 2fl()Q 

should ttt (''(Iuull.lf! I Ill] t''1..J'!',l]1fltd ~(JI~t'.1I1j" t'ollHdllnL 

\l,ith thil'jJlm'iJdfIll3 u(!;.:lK::H, Jnlrrxiuct.'dbyS{"nil!lIr.~Kohl 

[t.n(l Halch, wlut.h \yt"-,ld {'xl{'ml it Ihrrnlgh tht.: (lml 01 :Jf1l1 

Qtld e~I''''l1d Ihn Si/..fl ('If '111, Un crttJiI :'l\'"t'1ilr.hll' to II\f'-tliulll 

Hml he,IVy dllly hyhrid Inlc!til ...·ubjeN· II) lh~ 'hnll~ l':IDU·tl 
in the lflhlu twIOYl·. COl\sli'hml wilh ;t~ pllTpO..:lC ofr1rumol

inr, sC'llo proouctl"n M hnllr:rkll rOt u§(! in ,\]1 1,I[:h;dl~F. 

u\llLilftbllltyurlln, l:rl.'dir sllllll.lJ he limilL"t.I ht \'t·hiC'l.~ tl1:l1 

utllilf1 :,dVilnccd PlIltcd{'i,. \oI'"i!h eJlcrllY itn(1 pO","I;,'l' deUJ:lt)' 

t.:'1"ollollrlfflaL(.'t·lh:m lilhhllll·inn h:lHt!1it'!. 

YlHlttt WEIGHt HINt'1IoU !<lU rc.~~"" r£ ItlCIl.Wl 

7 1.QI-t.J;IJ~1l l\~UO \l .~ .JOll' 

j04 I !lJt-llt.W' tltM ~~~1 .,NI 

_t.:-I(I sql\V, IIH"" 

l1;1l!t:."111I,II.lflllJUUl\IlUV I 1 

rlNUe, 

Proposed Maximum Credll Available for Oemonstraled fuel [conomy Gains 

mKl£m~", l~ 

I~:!l Ul'O" II' 
~"o.jl-'.&il'O'~ • ." 
a;~1 )]9D<)~ 'f! 

U~OGih	 \1000:0 

rOLICY Rr.COMMP.NIli\TIOX" -------

E~tnhlish ~ "mgram III gual',mtee Ihe 
residuill v~llIc of the Ii 1',1 J(('Il~l'ilt iOIl or 
l"rgt~fnnl1~t nut Oll1 iI live hattc..ic~ put 

into service between 2010 :ll1d 201:3. 

Th,' hflttarv Ircqll("nlh 1" Ih~ m.-,.)t c'(pcmiv(' ~ltlllf\OlIf',111 

III n PJ1£\ nrE\o tWl1whC'n n h~'H.'ry~!' flO IrtTll{1!rr;'Jlrtt-J1 

~,f I'I"rin(:I ~Ilfhdvm~h;ltlt'lU~'IlII)J'trl th(!upel";Jtir,n III, 

\'c1udco\\.'ilh adcqur.lll: I'D\a'C!r OInd "Inee, it Ukely wilt "1111 

111"~ nmp)(" hf,' trl Sou""l 111 Plhrl" mil"! II it"- \\'ht:lrl!! f"nrf&}' 

dc.n.sll)' ~tnd \l,"l·it:1tt ttlu IInL iU lml)tlllnnt 411 ill \?Itldl":. 

sllth ...... nmlill)l up mlermit lI:nt tl<.mllr, ",,'rvin'Jt" ,I :-JJun,""l;: 

Ilf (Jm~rtt:ncyhndwp 'lllwl,r, III OS;I :'l.urt,e (Ir l1i!iilnhutctl 

~l'lIl·I;lliun. TIlcrdlllt! d- "tVit'(l'" Vt:h)ch' h.lltf'ry \!Jill filill 

lIm~ v:llul" lllat Ihl:' COnltUlIIl'f l·lUt L-nrllll"l,l ~t Iho tim 

fll \-rhidr nr h.-UtJI)'IIii-,r1u.t,11. tlnd vr·l:le.h c,an M!I'W .1:'1 All 
IIJdflllll1..1i11Ct'llf!\"\"I1L 111,-' tin", 111\Juu__ lla\P. 

Thchl i~ hfNU·'f'r. ~ ",t;rllll"nc!nl' pmhJl'nJ tit:,! In-.k 

jI rfHnC1i11 hll1n1Iu·..I"mllh,' VQ!UC; nt lh "lIkll~ h.III~,,· 

HI which l:'-lU llwv Qrio' hkl'"l.,' til unol'II'~lil1n1e it.lO v"hw
I Ilt:lrket fo!' 5f.'("onOi-lIV Uf~U nr nultJmIJli\"~.[:.rl:\l1~ h;,\l
1t'·rjv· f.sml1tl1 Ilt:\'HIHl unlillhe-rc ;Irl' lJ.e;nl hAtit"Ti£lt. iliH 

ll\rru wJlI 11111 l'lt" 'I IdTt!8 ~UJlJlI\' 111 ~lI6{'d- h:l!1('nes h,r 

M:vt'tul WUIb. 1l u"IIH'n1rlln, 1Ill1li.ull r,ll" Ihl.iil-Un-~I)t=rl. 

;nl~(Ir1Ir..L1lar,lt, (lolltllnh1t111lu rciiidllni ,·;\1111.; Ilr lhc ImBery 

till! newly 11urch3JNI \f(~llh:I~_ By Irnrnt'(I111~t'ly ~Il.'-tlront(>t'

Jilt. lhiC' reJldu;.IJ Tf1lu'C 1)( \I~"d hntll;r1t'''- ilt lJt!l"'~ell 'AI 

;'Iud RU 1H'1h.t'IH u! 1h.dl' f');I.J«hod v.llnt', LIn.. l!u'·.lnUntlllt 

wHuld df.:t:h\'cly l)l'ullr \ lIlL ,In iULrnll~',' tOflmt'lm ..?r~ ll( 

l'IlRV,~ rtnd 1-:V-" whih·Iik-f'I) C'n'!'III'!! IlL" WJ\l1rnmt'lIt HUh' 

ir/llll)o1.hm~, 

The J)C'l,O\rtlllont of f:n(''I::,Y IlChlllllt1l·,t;lh1ish ~ plO

I(rnI1l thrQu,h •....hil·h l'Urchaltl:nl of 'nhidn with !;1I0g.-=-_ 

Il'rmal flllloflllllivC'·gm.dl' hallilri~ 'ft-,11 be! gurnanl("'d 
;1 11l1lltllJlllll n.:,;f!ll.t! ,".IILII' nl thell· h:llIf'l"V Inl ,~ltrliul'd 

I·... '~! \t.-l ~"II' 

""'" ~,C.(~ ~\l 

~IH1;C 'lU:O .:tt,,<, 
'lu.:o ~j'lj" ..~-H.tNt 

ppn()<,! ul I1m\.' 3nl"r th.:- purdHI~'~ u(lhfl ,","~hu.lr Ih:ll ~h:111 

ilH'llll.JIIl' 'he ri~lI{1\vmlJlltf)\jI(inlb 

1.	 Tllr f{Hllmntc ... l,tl1l'Jks only "I It !).111NY ,Illr.. 

c.h~l in ,1 111'l\ ~'t·hh.le, llml thu t,,/ltUI'· Hlll111 

H'1l1nll1ll.l UlI' v(lhic-lrunlll U". "':Ih' tho\lll'IftW.or.. 

tili J.;lI;lf;'Ut!:l. hut i"UlIlI.:rlrn1Jk Irl ~1,hH'IPIlII'o 

OW'll'l'; nllh" ~rhlr~, 

~	 TilL (lIflrnnl. /' <.:qu.ab· "i:;lll"'l~r KWh rlf 1\.111\10

t'llllr> c:tp:wit\" fIll o~ r,,'riofl OJ ntH Yl01l" olllllr 

II,,· "':q)iratlon vt' jlJll w:u r:llIl)O, Thn 1!IIIlI'SHllt'f' 

dtdinr. hy ·'l) f)rrcf'nt unlit Ihl' t nd IIr lla

sen'nd YI'M nflcl- llu' t·.tpil;ll illn III It.' WM

r:llll) ••,net" which II I": un InllJ!cr ;l\.'tllblhlf' 

~J.	 Pllr thu J.t1t.Jrantl!c Iii he 'Ivillt~hll!l Ih..:: h.tlll'l"Y 

mutl h"\'t' bl:'t:1I l.;o"·(lr,~d h~1 '1 '''ill"r;1IHy rur:1( 

1,1'1-:\ (Wil }'I,.·nr.. ~mJ musl h, Ihjnl't~ lIuI 'lI:ctl 

11111!-t •...MLiIlY.lnullll'l '!,fl.!",,:.: tllll\(ltlU.1nh·'o 

Will 11111 J111)' (ilf uanH1~"d lhlll,.lIrt 0 "l1t1l ,I~ 

thll'\ dl"tl\ln~I',1 i" (ll"'lltlcnb. 

TJll! lfuUlIIllI("{' wilt Iw o\.~iJ..-1h1t. III U',IiI11'fl 1'1111
ch;l'!:(1r.:' rlf b{ltwrit'~ II Ihu v"llIl" 01 llll' h:-'lloq 

b h.'~-< thili\ Ilw ':'UOt"3l1l~'ft llllllhllllm rf'''Iid\1OI1 

V;IItIf.... Ihe I)eprrrlnwni IIr EntrfY v. dlll::W ""1'11

/ii:L1 btlll\:rv Jllirch.Uou,~ th,' ltllTlll't':lll't' 111·lwt.:,'U 

till} jO.olntnlct.d r~sillli<.ll v.llul lInd thl.' flUJrkt:1 

pdtI.' nf b;"lllrrie~ Iho\l ~nHl.. h.llf:(', ThaI '-I.IIIl]lIm\' 

Ilu: L"l'rllj'.(t~1 Ilun-hlto'('r HI l'lJp.:.1I1"l lht, h'llLll)' 

frnm t1 ",.. II jdj~"'h'l L~l' rv t~Wll\.".r.iU Ilw ~Il.tl"',' n\cl'll 

Ul'illtnunl 1'Ct;hh.uAl \.IIlul.', 

Ii	 An,\' l.'nHt)' mllY t>l.Tk l·l'rl I rll,;J I lnfl l'I~ Illl 

Pl:"Jl;lrttnrtnl nf Elltll"g~ 11<; \1 p:liir\ljl:ll1t in llw 

pr'll!r.trn 



• 

lotto I I 

Umlor lhl~ pruktrnm H"'t1I".... of Vl'hieli:~ writ!. qll..li~ 

frill;s:l h31t~h~.~ will hl; .,blll 11J5~1I ,I h.llllc.ry III ,I ,"-~rLlfitl1 

cotil\!" far n ~lllllrnn'Cf'rl minill1um pritt", Thl' tll)'lIy will 

r';lr lh.., fJrir..~ l.ct:"wl' the )1/Wi"'11.nlO.l\t will PIlY 11 Ihu 

llrll'f"I1:JH.': In h"t!ult U\l~ minilnum "rk~ rlllllllLl1 .nrnkut 
(ll"ll'f.l, 'fh~l If'rlil'lrtl C!lIlilywHl ht' n',~I.lIHI~ihl" rUt" t1C:l1IlJn

~1I.i.lln~ the ~1ll\1\1nt I'll Ihl' ~\l;:t""lIh..'IIi". 111 flll1l'l" wHrdlO\ H 
will Ilt!cd h, ttr'Il1t!ll!i"lmlclhu nmrkN I)lll'e in uroCI" 10 be 

,Ihlt)' In nhlflilllh~lI:lllm"h"i".Thi.lO r(''iluirr-mtlnl is lh't't's.

illry til enlfl.lnllh"t the l.tlU1TUfllt:a I, finly layiht f'"1r tht..: 
lIjjrrll'lIt.'~ hctllt-c:rn n 1(;;11 market pri. l" i)IH' tlul t!llar:..,

too In Ihn QhSot'nc.o 01 n I':\rty r("~I)()lU;bl~ for r.l1:AlTillS 

Ihp tuu_~rit)· nl 'ho tmn"''l(:l1nnFo:, Pllrtlr!ll:ouhJ lry to MdJ 
bnHDrie~:1I hOI<tW IllOl·k(,IIUi~!'l solely to l!."t 1hIt \"l'llll~ flf 

Iht ~HlI"'TlII~t'. 

Reinsurance Risk Mlllqation 
"I'll p'rolTllltc 1111: lIu\'dnpmont of tt pn\,·..te mltrlll'f to 

b'lll1lf1IlIl!I' ,I minilnUIl' n~JidU:11 \'alu.v o( fJlltonHltl\'f'~ 

grnde h.,lu"ri(lIt, ..~ ~n aIlOnl~ui\'i,' UT fUI,lplt't1H1IH [I) a 

UIf1"d ~1I\"'rnTm~IH f.!tlAN&nlE"~ th~' fl'._lduhl \!:lluI'. nf il 
hHtlt I)'. 'ht· ,.x~ rlrnll1'1,~~ Ihr .'s\;Jblbhm~'r\1 IIf ;, 1:1>.: 

e'"rcdit to flersel tl~ l,r.rt:rnl nf lo,,~l"'" il1clIn',n h) hiSHt

t..:f'II m ~h'''1trlt,... whn itH.urt t!Y rl:h1.1HIT'"c til" nn:JdLlGI 

'"ahHI III' ;llllulnllti"ll-gtillh: h.. UI'ri~:-. Th. tux cH'dil 

WIHltd I'"Clll,lin.' that on in.un!-f iU.Jul'l! bJlllh'de~ Ihal 
wert" purt.:h:t:llt!ft in;1 nuw Yehicl~, 1l1ui wlllch r{'mnilwci 

(II 'he Vf1hldc tlllllJ IIll' $l\le Ih~lt nhtjl"flI UHt $t'lilrRf\lell, 
bLlt i'lt;m,f(,l':tt)l~to iOubsCfltlell1 owners: o(th~ vehicle-, 

,\$ willi lht_ pr"poi;.i..lllhal Ih,l ~o\'crnl1\l;nt ~unrnnletJ 

nctrJl.C 

US. DOE Spending on Energy Research and Development 

I"b\t.t 

IHIIlI.ta1t

Nil' 

h;ltHtriC:::' I l'~it1IJ"l vulul' lhrlnruff'd )).31181")' \d:-:n rnuq 

be InlQ.t:\ (Clr Iha ,ulJri:lnl(>c to b~ valld, 
By prflvidinl( lI11:11nti\"'c! III Ute m(lrkct lu .\lrn'ltnt~~ 

tIll' lI!~idllj" VLlIUl' fir 1I",..d hilUcric-!> 11f hljl"'. 1:11 (If!, Itull 

sen port'olll ,,H Lht-il uxptclcd 'LIlLIe, lho ~.\"t!'f'tllll(!llt 

",,"ltll:Ul!\.lIvt"lv tw tl/1CT1U~ lin iUL"[:nlin: (tll,IUn:..h",,:u1i 

nf I~ll f:\"!'- .11111 J~YIi whill' IIhlv l:"U~ting tht ~llVl'nlll1l!nt 

lilLie if ,IU~(hjllg 

POI.ICY RECO~ll\II::Nn/\TION--------

Th" federnl government should ill<.:rt'~se 

inveslmcnt in advancedbattcry rescarch 

and developmenl. 

The hjp;h ensl ot .Ju(ulIh,ti\,·o-l!rndc 1);.ltli'rie.!i: is widel)' 

nml"i1h"cd 10 he th(J tnO,;\ lIiqnifiet:\nl OhSIJ:lfll! to 

mure rapid (~EV otlnpti1lfl. WhJJl:l it is unlid,lnh'tlllll)1 

.b1"1;~,::,C'u.h' lu:;llllJfm.:lurillJ; ".\tiel I~rllill~ wllJ hdll brinG 

Ihl1fit! eons d'1\l"n in the (ultI"". Rthlililll1;lllnv.·.nnll'nl 

in h;"lltfC)' r('~.,rch Jlnd lhn-l"hlp"[ll~nl CR",..ll) ""fl1;LIII~ 

c:r\lrl.l ('hlllil111t'tJ lcthlll1l,,~kal b~ak1hYrlu~li~ will 

help IMlJJf"lY,", IHlllC!r~' durnhilily .~l1d r(:li;\hilil~', l'm:un 

b;&th'ry SI1(dy, tlnd .,.:.:Icncl tlntll'fY tif... ~1)M'1. !i'lltC' 

llIaker'\ ;,1.1' fHJlllt \n inllnvalion ,I" pnh':nlblly TIll)I;' 

ImpQl"\:lnt IhlJll ~I'alr~ In de1in'nng lHlJlnil1ilhlr ct,,1 

rrdnC'twns" 1}.1'tf'ry dcnlllpJn('ll11 will al~1 lI1\IJrtln:~ 

tho pf.HClllhal 1M lc(JUIOIOIlU:'OIllfPS.5'.nvcr OJ" SIOr,lIl:O lor 

wind ;-IJHJ ~olnr plIwi'r p,'n~Ji\lt(ll1 rInd othl'r .sc'(..llnd:ITV 

ljf-d'::t.pplIc.1I.IILllI!', 

Aft.",r the: eni"n!Y (Tisi. 01 1!r3. 1I,S. d:ner~' R&D 
"".,miL!'~1 rrtlUl '.'Iptn~itn~tt,lh' .$4 hllJlll11 ';lIH1UI1II:,t III $1·~ 

bUlifll1, n'ilh p1Jh1if'~(e(ll1r 11\"""tlllt\nl J1eak.io~ fit jlul 

umltir 'fl: t!Jillillu lJnd prlVllt(l ~l''''ll1r Jm'ntmt'1l1 IrJp, 

Illn~ Lillt ,,( Ill~MI.)I $(1 t/illllll\. ll>' Y!().1-0 1"1111 rundll1l; 

!l:ljj ".,llell ("hl:'iE'r w.~!i hillltlll Ih''"l1iln N~rl'iHI",elli"r~ 

tdOltl('! 1'&.0 .!o(k'lnllln~ lrlrr~\\, ..r' 11', 1l'l"ctH :"VH>~ illLd H 

lnnpnr.rt)' q,Il<,' fLldlllfttj,tI11)' lhll t\nwrit:.:-,n Urrl.l"''Ty 
Dlld nuinu'~l1Ut!nt/\dn(:J.U01j, (1\'IHItIi JC\'t!hi 0' gOVCI'lI· 

n)'tflt ,:pcndinJl ;"Irt! 'liU mlldl l'IWI'T Ihlo\.D lhcy wer~ :1,(1 

)'l'ltr- or.~u C~,' f'llflJl'r~C) 

TIl~ ftX1Jlllld £FOUP 41( lilhi~lIn·loD hl1ll .. ry I;h"1\
\IJ1r1r~will be IUt'O III thit "flrly lI:uill' n(GI~\P IdrLriu,,~ 

to bl\t<'f lht' market Yet "ri(lnth:l~ ;IT(" cHnHnuin~ to 
(lxplur(' thQ rronticn (If l\lnluri~l~ tciellcn to dtvt!lor 

iht.! nexl ~uru~.r;~tiun <If hnL1t:!rh:lf, llrnntlloln't bella 

rtlr(onlllUl('I', lir... unel (.0:0:1 Nl'\\\ thl'mhlril'1\ Ilhlt 

11l('oqJbr':IIO ,hlgh-cal>;u It)· vo~itl\ tl tl(!(ltroJe Ill.Jlt'ld .. 

h:, DlIl.1y ~·I(.drVfJf'~, lIlHJ ......':Irrolytl·¥ th.1Il1 an ..:tllhl~· 

III fht \.'1111.11', Ial~ UUIlIHttc.l" l'xl'l C1l'd tli UlItllC!f1l1nn 

tor"I)' II rtVl1l1~hll' "1'l"rnjJo;lrh'~ Th~ TlIl'"tn~t{IJll,,1 

~:II\'fJU' t\~Clnl;;) "lh'clfit·;III.V hl~hliKhh'tJ III lW.crl ll'r 

(;fll1tlnlicd !nnuvat"·... j np~' ..lh&-.'ge ra~:;,"'h:h 1UPI'urt 

in Jb EII:olrl~ oanrl 1\lug·iJ1 Hyhrid f.h>('tTk V(!hldt.'~ 

TtldlllnltlAV HIJAdlllDl' l'uhh,hcd ill 4:!UCP) :\nd rei"'r· 

a.eci 1lJlmpnrtanl:1' III il<: 2nW".lU)rt. f;lnh..l n..",. III 

CI.:III V.J\$rgy l{J)&I>, 

Pm.ICY ro~coMMeN"M'rrON' i j 

f~del'(l1 regwator,; shouJeI ell.o;lIre 

lhalmutorvchidc r('~gulalions do not 

unneccs,;"rily prohibit the developmenl 
;lnd dClllU)'I11CIlI uf cusl-cffcdivc 1'1 II,;V,; 

in Inrl(c h·lleks. 

CUI1Il11(Jrcj::I.J \'t:hidc.It ar,' n"/lllntcd ill: t·rLl1.:k" wlll'll trrl~'~ 

vclllclC' \VOlght «j\1\V'l nC'ecU.J 1O.00() Ib.. 'nll~ dislJnc· 
linn h:l'l impurtllnl implitnlilll\1l (tntl''' re~IIMufl·ltI::tn,\

Iteln.1 AUII.m()llih..~ ..:md \ lns~ I nut! ~ truck ~miBsi'lnii :lr(' 

Inc:lJllrcd by lhe C'OIlII)()$il~ t)( Lh~ Itli1pJpt! ~m~ioll 

1IOW('V"r, \'~hld(l.J in rt:t('.f'~snfIOOOO{;VWnrc (.,w'Ocetl hy 

vm~dllllSitmtlpc.-rnml\,\IH"t" rrtlltlN'11l11nf~,llllllhc'r\\'llrrt.. 

(ur LL UCM wejl:thlnl;mottJ th.lll lo.nfl{j ltp.., the aLIWI\("( ill"!' 

r.....~t11nled IndPjlcndenl)y JUH'1 ~-l'p;(rolh:,lr frnm tlw ",,1111."1(0. 

Ulllikl' "ml.\llt1r" hidr1- when' t'111L.:->clttll" l-.rlO rl1lul;:Lh"ll rtf 

,1"1." I 

Ilw I.dlfll\*.OIW clImlhftlr:nf uf i!1t1i,"siun rVtlUH"l[\tlU~ 

j<; U\.lll ~ttgjlUJI muSl nleN (("rtOru dUIOlrbilll~ lind pcr(IJr

1111111(11 Inlllrk.-. ror~nml,Jo,hcn\'.\~l.IulY\·('hlrl"l'f1(im:..t 

mllllt h~ wnrr:mlctl fnT 10 ytOl'li lind lAl',OOO mill!..... 

CurrrmIl4\'.lht:lllnwnsi:l'l'd P"l1f;incs 1I1tf'ri ill l)l'iO'lI J"U£.\, 

L"lllH~I,ln'll(ln..: \\uuld nclltllfl 11ll'~'llht' ~llnf' ~Llnt.hlrdc: 

"""of tl trnclllllrilal l nL~'l(. ~l!:'l't ing: lhic rt,lndflnl I~ l'\4llh 

~n ...'l·pf(lJlihllh'l'l ,IIHI 11llln'ru').{lry, nlt~,tI"l«d rllp.\· 
I1tlt!lII\.'~ .",' Ilnt d*,-.. l~,"'rllu ~"l'\·o..: ,!" II ,<llll..f!-tllfll1l" ~nurL"= 

,.rll1tHiW JlIl\'~'tlrl nlIL) thdl;l.,-l wmJ InIl!JIil'ltlllr.,· l»JlCl~lfl' 

'with !nu:~h .. d~l!J;1I htlr\·/"- I1ri"'~11 il'\I'iud.Ul'· tl't ,IVI1IJ1 Lhi~ 

"PI)ruar-h In3l!t'tIlJ, ('uITf'nl 11) l'r(Ihl III ° llnJ hi';j\l"-duly 

11)'IJMtl \~'hJ(.lrl' ill tIll' IlUll Lr-t llWi~\~ ~ '.11-"'1'1.."11 r1~t''::111 

t'.nf,IUID 111 cOJljllncll(JlI with g b..It~f)' nlld IHfllor. II nll1

licumllrln Ihnl rn)(I('~ lh~ CQJll ~1nA-1I'IM1h'lILH}1 or ~c 

1'1IhVL!1·lti"n. 

'nlC rtl~U"I\nr)' rt'4uirOlllt~l1J11!I ri)r l!11J.1ine t~qil1i! 

~htlUld be lnOtIJfh::t'llu clMhlt~ lilt u.sc (11 /oim.tllrl t.:nLnnt...· 

h, 1111'lhlltll' ;,nlll14 ;,\V--J!lltv 1'1 I I-:Y!C. TIll' hl'nt tit~ wltuld 

l.teo 'Ub.';!.lJlli,td [f1l- vehide lu~t ftlld u1l1nw~y fQr fllt:!J 
'l.l\ill~ .eh,.:-n th(l In,""l''r,,llluol in\t.'II.."'il)'''1' 11wtlillrn- ~nd 

IH.:iV)··duty lntt'M ~(\d",'. M· tht,' nplltdhl!~ lInah'.;!j- in 

T'.Jrt rhlt~ of thi~ 110,...-1111110 "hlllh~~ NIHVs will htl'lrJflllt' 

~n l'1:111,oinil'f.lIl)' \i.. l1ld \\11~nMl1\" III WF, wllidL'S In • 
munlll'r f11 l"nu:k.lIppliCi1lfum ,I\.'tl Ih~ mfl{\illnl-h.,rm. II 

Itlft \lnlltltln'~""St:lt,hm'ftlh''l', n'.tul:lt,ll'\l r(blllla:.~'~ III t'fru-

li .. d ..' rcllhid m.lnpti,tn. 

POI.ICY R.ECn:MMENJ)S\TION --------

EncolJrnge federal government ",l,)pl iun 

of ekctric drlvcVl'hides. 

:\-01 Uw 1:1J1)l'sll:llrrHIJlICI" in thtlllblilll1. wilh :.I11n"(

...'um lh,u CXl(?Hda thr,ulghnut lh(ll'~'",nglll~'! lhl! ((ldrl";,l 

1l"owrnrn;'nl io;: w('11 !'Ihr,\h"lllfl heh' '~f1l\hll.ot:l\ lhr mnrkt:'t 

fnf (~i'~V~ E:~t'culhl~ OnJL'rNil. 1;:;.2:1, i!'!-lIrllhy l'If"lhtl'lH 

HUlh In :!UU7.dircC'lcd ~encJa: .... llh ~U II)" I'fJUrt' "~hil':ll'''' 

III rhlll~1" th"lf f11"'1.:1 fllrll,.rm)o'Hlllllliln h) J pna.lJrll.!H.. 1 

IJPil1l~ ftHrmAII)' In'm ~I}(I~ hI .:!Olfl (t1:JO Ill'lrUl1 ' ....ltll·· 

tlon). TI :Jl!"Q dir«led age.m:iVl to pUT\'hn'i-C t'J1J~\). when 
t"Oml11l!'CCII't.JIj' ""':lili.lhle at ;'\ ('t)s\ f"omllArnhllt tn nfln

1't-!gVs, F..xi."'l.··miw Ordt'r ;'\tl. 1351-1, t~:-ol'(1 hy l'fl",llHltont 

O~mlJ, il1lpou:!: ilddilionlll n'qu.irel1l~ul,l OU .l(CI\l;I(':i. 

[0 1'c'(!lLL::tJ wecnhullHI ,~u~ l'rnilFlcmloi I'rHI11 t1h~ rt:tI~rrtl 

nt'fJl hv::! Jtl'r(.-t'nt {ltlrll1lllh' unlil 21120 IJIHt (':llhlld~ thl 

r~~uircJlll"lt ill £.0. J~;.!Jj ID I'"t!du(.(j Cud CUUSI,llt1j11ioll 

by:.! ,JI'rtt::nt .mullnlly Ihl'tHI~th :ll'l~l\ IJI'C \\'1:,11. 1\ !t,n the 

I'HF:V l\lltdl~Ar f't'll~Jir('I1WIH In l:.n, 1:\1:t{ inl;~Ll 



lIun;.] 

The kderfll ~(I\;Crnml'nt can pt.l) .[ trHiI,.-,,1 roh· \n 

[('mJ' M drl\~JIIC; <;(".JI(' lhrcOlI.l;llnlll tile (ie\! prl1duf'ti1ill 

HJ[lply th;dn lSy pl:ldn~ lar~~I"'r nnj"'T~ 1hnl w'" turn (,';"pr 

u"J.l.I"n;.d rCfli.ll;d 1If>l::1J.; !In'' ,;m."Crnmcnt lAlIl lI.illlnhubl 

lv :1I111C'l;Chmuet:! p.Ke of t~·cllllOj(l£I,t'.ll nd\'~nt<'lJ\ullt ill 

1};llh'f)' PTOftuCtllln drlvmJl dllWfI ro,.:u.,. l ..lft!C liN'! I1UI'

t.h~..."e.~ WIll ;1I!i11 J!i\,'" 'lI.1ltlollu,lp'f· ;Iud b=Jller'Y (l~Mt' tlv" 

hill~..teTll1 :.labllU~' 11t.!c:dt'lJ tlJjU..;llrV ~1":'llinl;1I1t in\i"\,:"~l· 

Illrnl.-i In lidwlr ;llld eqll[pn\12I11. 

Ilnpll('l lht ('Xl$hml..l' of EX~Clllin; ()rdar). lhat 

llll~ Li IIl!L'UUl:'.' 10 IJltrch;~1. clliLIl:llllUlU i.HJVlti\U.'U \'rhI A 

c:h'~.lc:('nd", .• ortm d'f'Iuse In llll.'et Ih,' Tf'ljuln"nli'nIS in 

Ill!' 'c\~l ,,'x.pl.:n~l'''l m:1111wr. R~tlU'r 1110111 hll't:l" ... ~~{'n
(1'-> In Hay Iht 111'It':Illtlll!;'1 tu.~b of (a..v~ (,ut .,1 their 

\lWll huriSl:d,;;, LI1IlIlJl''>.s ::-ht,nld ('--IAhli5h .1 prntr'1J)l "I 

Ihr, GI'I)(-r~ll Scrv,t;.c~ Arhnlni51ruUnn th..t \\'illl)'I~· Illl' 

il\L"H"OlClll~11 cosb IJfG EVil flll l"\':h,ucd nl" t..;llOefl hy (Mlcr::l1 

nij,ilI1ClC--. l"lm:wtlr :lllpfnpn.,hlJ~ Iltlll-t~ (llr lhlll IllH1Hl!'C 

\\"IJ\l1t1 ;!Ilnw ."(\rll~lf"' If' Ilpt't:lI(' GEY~ W'jthi'lllt tnkiu~ 

st'(l.J<'O fund:- ;,\11<1)' (rolll th~il' "Ol~ nu.ssiolll; Mnr~O\-'er. 

inlfl.dllcin~ lht~ vru}tr.Jm ,HHJ In:llllOparent:y In Ih.. (uJnp

!inn llfGEVI'i hy (cde-rallll!('ockflI'."HI ~i1lnw Conl!rc~ ;11HI 

lhe public Lo hcllel"l'nlilJr.lh' lhe llllu Oil whi~h ca~v", art' 

inl;(lfl1hl ~llcd jntO Lht: ferlLI \11 lice l 

Past Olliee 
'~,.("l()U)I.lht>"'IIIei1SI.,ll~:' l'ustal SI· ....'l{'l·ll)S(l~IIHd 

lIt'.:ulv 2.20fl(h) whirlt·. in \lIJi.~r;il i0n 'rhl' v:1.'it nnJor
ily fir thf: ,chit.::Ic:.s-'Ilc.&r1) jIJ5/)OO-wcn:t IJllllt lnlcki. 

At'm1\Hng tn ;) 201)1) n~JlOll hy [hl' If::;'I'~ OI1IC~' !If th, 

Inlipt'doT (;"J1('"". Ihe nn-rago dajly !TI;liJ-lkllwry tlrn'

IllJJ tJjl;U1uCc' I.e: 16 l1lill'~. ll\,tkil1~ 1ll!U1~ or tJlf;~~ \~hkl(! .. 

~·elJ·\llltM forrlJi!hl·~i:wd EVh:Jlh::rie:: IIl'suMller Pl1E\" 

badh"Ti..,! MIlRt;I',tor. tht' tlvtTt.!Cf' 'J,1!.I' itntl u:'l\~t.> IlAlh"nl~ 

l.r'dlldt. ... ~ lIn l,;Jllb' in till' ru).u:i! lI",c:llti.:tll til ~di\.llUl."lv 

hifth m(Jint~O(lllCI' "'Cl~H. Suh:rlilulinp. F,\,,, ;:;nd PIJE\~" 

'.\'Olild n~uJl in "h'l!"p1.)' !<m·tlf Cud C(I!'b; ill :idrlitirHl to 

plh u.in~ hr~h 111;1 i1l11·JlrIlU.':1! ull;t... 

·1'111: kejo' i>.).Lll' I'm 11", HSPS hl\S h('l'll lLllvllllA Ihl· 

lI"lfrnnt bl\'rJitml'nt nH"-lln1tu lll:quifli EV.> .l1d l'H'£Vs

t..- r. ,'" nll-rrl\ ..te lip.! !luhllll, 111, 1Io".. t·nl"Ll-: h.I"llmlt'il 
Ot:l,:\lS" tn cupita! :)nd m.\yoduallyhCl· ilddil1flllJll. llnil)lh' 

fumhn, c:llallong"cs. Tn :!()ltC). tho US1'S 1<ll.-'1,;J 1"1 $7 hillion 
rl\t1rlil1t~ ~hl)rlfLlIl, t)11'(lUl'!i'. rcdudnJlllJfd and mnilltu

It:jlh'l~ ,cl1~h liltlid l(llll dhl\1t- 10 ;'1 ~Ir"nfl:cr PuSiU(ln fl\o-er 

linn:, bIll accc~~ tn C-JlpitalI1JdOl;'; I!' :itill •• h'~'lcS1H.:· (1)C:Jll~;. 

FrUlll.i,l1t ~t::'jllt)lJik Iltnndpolnl. Ille lG IUroorl rhllHd 

tllll' \;lllh' W;)."- ,IChlt:\T,dlle ill lhl: n~ht drlltlOl:1;Jl'Hl·~. 

~PI'l'l!'IoI.+-IJI)-, th, f'\.·lltlrlllJllI1l1 thou if' tilt! UJ-llr"ll{ lUl'it;d 

I I' 

C'41,.t j" IlVi'ITOllle b~' pal'ticip.Jtiull ill VClF.-fIJllth-od ticm

t1D:"lr:'llioll prn,lrr;:lTTb ;Illd V~~C rCU'T1UU i5 r-~pl1.m;:(1 tI'lf 
fl~t"n{;y I hll :lk'J eVt'l'I \'\'llhin thl" rl~12y\ ,It':" lh~.lll·:V:" nl~ 

lfl '-'llel iltinn" 'llw rlJll\lft ~oc..: 011 10 ~.tl"lll." hat "'Pl.lnctln-t 

spm,ihu.llrlul"~~lllJt:J\).lil"I."'rl'vwc In:I;1 dcll\"~'ry \ "11),'1""", 

wrluh.1lU;c1y l~ l\eL't.~~ary tu r'ffI,llC:lll cC'l'ilwmic-cm'1FIll

menl IIpl providtos; m(r'I)lI\'\'S tM th(l ]!dS1nl Scrvit't III 

111(' ... .,; [Ill.tl 'lle,ldtJ.rl!hip p()~ilitllt \\'ilh EV lcchf\CJltJR\,,, 

(;j\,cn Iltl 1i:oc "ltd purchnjll\i! ll(IW":T of lill.! IJSJI 5,. 

Oli. feilmul gllVj~nnllLlllL ~It"llid IllTJCtl lhu lnLH·lIl1.:I1\.t1 

up(n1rlt j'll.::I\II' t;V '1ml t'HHV l'ultlh<tif'l!C b" lh~ J..uJ~tl!mu: 

tlJr lh.l' pl"Tlud ~()11-201'''lhrf;I~I~th ~I,r(\n ~IlPIl.-I'Jlnl1tiun~ Itt 

lhL l'S~ ,"\t 1I11J lmd t.f lhi~" "P,H I't'liIHJ. Ihn Iu-,:pl'C1v I 

{]('IU'('-Il sl~lll1M 1lerequireLl hi JIl'.'"1duLt' 1111 ;'n:llr~h "If til! 

j1rll:.fr.'l111 fllul m:,k~' n:t,.unlTlh:ndilllull:-' nn till llt:.cd for " 

pussihlc,u;C'!'IU! ph.I·-' 











Key to Terms l:olt,rntl C"-:Mr,tin~ IfCI (r:ll1nlP 

lOt 

,",...11111111 

• all Ptlutlldwn Cq»tity 

Till.., c~.t " aW/M'{Ih;p (Teo) 

rt....Drr.' 
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