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Chrysler TEVan, Ford Ranger EV, GM EV1 and S10EV, Honda EV plus, Nissan lithium-battery

Altra EV miniwagon and Toyota RAV4 EV.
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Productio

Number

Top

Name Comments nyears |produced||Speed Cost Range
The first electric car; it 14 mph .
Baker Electric |was reputedly easy to 1189%95_ ? 23 l€J1S %800 or 28 kmr:1
drive km/h |F7
. 20 mph|(|>US$3,000 or .
Detroit Electric ||>0'd Mainly towomen || 1907— | 550, 35 " lles 550 depending|[E0,™
and physicians. 1939 km/h  [lon options (130 km)
The first modern
(transistor-based) 1958 60 mph
Henney Kilowatt ||electric car and oultfitted 1960 <100 97 ? ?
with modern hydraulic km/h
brakes.
Czech-built (first electric
car prog. for eastern
Skoda Favorit |block mfr.), exported to <e1>:r?e?13 28 mph < US $20.000 50 mi
ELTRA 151L & |Europe and N. America. ||1992-1994 go P kb Iwithoot subsidv 1180 km
151 Pick-Up  |Lead acid batt. 15 kW-h surviving | (limiter) y
pack nominal; 84 V
system with regen.
For lease only, all
recovered from 80 mph||~ US$40,000 or .
Ge“‘*’;{,’:"ams customers by General 1290906?: >1000  [129  |l€30,000, without ;gg m
— Motors and most km/h  ||subsidies m
destroyed
First BEV from a major US$455 or
automaker without lead- 80+ €340/month for
acid batteries. 80-110 1997- mph 36 month lease;
Honda EV Plus || 7730 180 km) range: | 1999 ||~3%° 130+ |or $53,0000r ||
24 twelve volt NiMH km/h  |/€40,000 without
batteries subsidies
Some leased and sold
on US east and west 1997— 78 mph|{|US$40,000 or 87 mi
Toyota RAV4 EV (coasts, supported. 2002 1249 125 €30,00 without 140 km
Toyota agreed to stop km/h  ||subsidies
crushing.
Some sold, most leased;
almost all recovered and 1500 ~ US$50,000 or
most destroyed. Ford 1998— perhéps €37,600; 74 mi
Ford Ranger EV |jallowed reconditioning 2002 200 subsidized down 119 km
and sale of a limited Survivin to $20,000 or
quantity to former 9 €15,000
leaseholders by lottery.
Mid-sized station wagon
designed from the 75+
ground up as the first .
Nissan Altra EV |BEV to use Li-ion 12909080_ ~133 T2p0h+ |US$470/month 120 mi
. . ease only 193 km
batteries, 100,000+ mi km/h
(160,000 km) battery
lifetime
Two seat, 85 km (52 mi)
range, NiCd batteries. 1999 56 mph 53 mi
THINK City Next generation vehicle 2002 1005 90 85 km
production planned for km/h

fall 2007.
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Name Comments FreelEen) NITREErT || ep Cost Range
years produced (| Speed
€15,000 new
French-built van, several (without batteries,
Citroén Berlingo |[thousand built by PSA 60 mph leased at 60 mi @
Electrigue/Peuge||and sold under the 1996- ca. 5000 |97 €120/month). 40 mph
ot Partner Citroén and Peugeot 2004 ' km/h Available second |(97 km @
Electric brands. Fitted with NiCd hand in UK (some||64 km/h)
batteries. without battery
lease)
Indian-built city car (sold 45 mph|/£8,000, 50 mi
REVA in England as the "G- 2001- ||>1800 72 US$15,000 or 80 km
Wiz"). km/h  |[€11,900
ZAP Xebra Chinese built sedan and 2006 500+ gg mph $10,000 or 40 mi
= truck km/h €7,500 65 km

Wikipedia : 1110

niri7y
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AWK ,NTANIX 7V N TIRND 0Y7'Y DA DY7NWNN 200 Y700 Lnwn 20T 3-6 ' Nniaa 'T1a 2012 NI
.NN'722 MIXIN NN WINY Nyl 077N

TNIN2 N 2 DA D7D YR L,TMYUN 2072 [1INN NIV 'Y DN NNR NN NIM0aN NIy NRT DNy

.N7710n Yw D'Nn
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lead-acid ("flooded" and VRLA), NiCd, nickel metal hydride, lithium ion, Li-ion polymer, and, less

commonly, zinc-air and molten salt batteries

[IV0Y7 D'72100N DYON 7W D'NIN'D DAY ,NR7N N1'WOT7 NIYYW 6-8 NIYNTI N'NaAN YN n'7'a0 N1'wua TIva
n7a1on nn'n WK ,PosiCharge nwa n1'nn nayon nd>wn nwd1 79 1997 nmiwa .nipT nnda nimva
JwKX Magne Charge -n n>yn nx nnno GM 1998 -2 .niT 6-15 11ma lead-acid aion niMmoa 'yvon?
' 60-100 7w nyro1 ninv npool nipT 10 1na NiMH alon nimoa nr'yon

Awyn NINS N2 N7 95% — 7 (von? ni7d' awx NanoSafe n#aizinouon nimoa nin'o ,2007 nwa

DU
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Lexus RX Hybrid

Toyota Prius Hybrid
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o]
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New Flyer Hybrid Bus

in Kelowna Canada
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Mercedes-Benz Citaro fuel-
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Honda FCX

Hydrogen powered Ford

Focus

,0T1n DaTAn N 30% -2 7'y n"p 570 9w ol nno 7va wTnn FCX 0 DAT NIM92a nTann nmin

.ort7x ni7yn 30 oM ¥ NN1VISNLA DA N7'Y'D NYTN NYINN NDYN DA INIYAY?1 010 NIND 127 -3 j7'on
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e BMW — The BMW Hydrogen 7 is powered by a dual-fuel Internal Combustion Engine and with an

Auxiliary power based on UTC Power fuel cell technology. The BMW H2R speed record car is also

powered by an ICE. Both models use Liquid Hydrogen as fuel.

o Daimler AG — F-Cell, a hydrogen fuel cell vehicle based on the Mercedes-Benz A-Class.

e Ford Motor Company - Focus FCV, a hydrogen fuel cell modification of the Ford Focus, and E-350

buses, which began being leased in late 2006.

e General Motors — multiple models of fuel cell vehicles®* including the Hy-wire and the HydroGen3

e Honda - currently experimenting with a variety of alternative fuels and fuel cells with

experimental vehicles based on the Honda EV Plus, most notable the Honda FCX, powered by a

front-mounted 80 kW AC electric motor, with 20 kW pancake motors providing supplemental

power to the rear wheels. Electrical energy is provided by a 100 kW hydrogen fuel cell, with

regenerative braking energy stored in ultracapacitors. The first production version of the FCX,

dubbed the FCX Clarity, was announced at the 2007 Greater Los Angeles Auto Show. The vehicle is
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expected to be available in limited numbers for lease only in the Los Angeles area. mid-2008. In
November 2007, Honda announced its new Home Energy Station IV that uses steam reforming of
natural gas to derive hydrogen from both the steam and natural gas in equal parts. The Home
Energy Station 1V is 75-percent smaller than older units and provides hydrogen for a car as well as

heat and electricity for the home.

e Hyundai — Tucson FCEV, based on UTC Power fuel cell technology

e Mazda - RX-8, with a dual-fuel (hydrogen or gasoline) rotary-engineX¢!

e Mazda - Mazda Premacy Hydrogen RE Hybrid, with a dual-fuel (hydrogen or gasoline) rotary-engine
B71

e Nissan — X-TRAIL FCV, based on UTC Power fuel cell technology.

e Morgan Motor Company - LIFEcar, a performance-oriented hydrogen fuel cell vehicle with the aid

of several other British companies

e Toyota - The Toyota Highlander FCHV and FCHV-BUSEE! are currently under development and in
active testing. In November 2007, ten new hydrogen powered Prius cars were delivered to three

companies in Iceland by VISTORKA, a shareholder in Icelandic New Energy.
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.T272 X NiMo2 YT 7 500 -3 onn T IR 7un 2010 pivil nim'ea ny'pwinw nwiv GM
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.J1'AN0oN N1ixa

EV1 nnoxn

US$33,995- 4w 251 1'nn 2y ooiann ,wTin? US$299-US$574 1'nna 21'0™7 Njzoya 11A'YY7 YXIn 2070
250 7w pirwnl nimon nikxin 7715 US$80,000 -> nnrn 2017 n25n nivn D nawviv GM .US$43,995
.GM 1% 1Tn? 0'D MK 1070 N2 ,22'0'7N NOIPN DINA 21070 NIX WIDYY NINWOK 1IAY7 NINi X7 200

7772 win'win Ni7yn w9 ANt awna ax'yoa niy

N2 NIMYTN N0V NN/ nwnnwn GM AN DaTn 2010 X717 TIv! '7awn 2571 n1a1 EVA
e  Aluminium frame
e Dent resistant side panels
e Anti-lock brakes
e  Traction control
e Heat pump (Heater/AC)

e Keyless entry and keyless ignition

e Special one-way thermal glass to allow for better heat rejection

e Regenerative braking

e Very low drag coefficient - C4~0.19, C4A~0.36 m? (3.95 ft?)

e  Super light magnesium alloy wheels

e Self-sealing & low rolling resistance tires (developed by Michelin)
e Automated tire pressure loss warning system

e  Magnesium framed seats

e Time programmable HVAC (cabin heating or cooling) settings
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electric version and fuel cell, series hybrid/electric gas turbine, parallel hybrid/electric diesel
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Figure 3. Two-Vehicle Household Transaction Tree

replace add

2nd holding

1=t holding vehicle vahiela

15t 2nd  3rd 4th Sth Gth
. . SP 5P 5P SP 5P 5P
Veh Veh Veh Veh Weh ‘eh

by

OO0 OO0 O O O 00 O O 0O
15t 2nd  3rd 4th Sth Gth 15t Znd drd 4th Ath  Gth
5 SFP SP SP 5P SP SP 5P 5P 5P SP  SP
Weh Veh Weh Veh Weh Vizh Veh Veh Veh Veh Yeh Weh



51

Table 8.3: Estimation Results for One-Vehicle Households

Explantory Variables Coefficient | t-stat
Net capital cost (HH income < 30K, HH has no child of age<21) -.0000809 -3.690
Value of the remaining vehicle (HH income < 30K) 0000874 3222
Net capital cost (31K < HH income < 75K, HH has no children<21) -.0000761 -3.848
Value of the remaining vehicle (31K = HH income = 75K) .0000805 2613
Net capital cost (HH income > 75K, HH has a child of age<21) -.0000418 -0.919
Net capital cost (HH income = 75K, HH has no child of age<21) .000012 0.570
Net operating cost (HH income<=30K, HH has a child of age<21) - 0301917 -1.116
Net operating cost (HH income = 30K, HH has no child of age=<21) - 0750135 -4.021
Net operating cost{31K<HH income=75K, HH has a child of age<21) -.0938415 -2.916
Net operating cost(31K<HH income=<75K,HH has no child of age<21) -0413121 -2.148
Net operating cost {HH income > 75K, HH has no child of age<21) ~ -0825472 | -1.879
Top-speed difference between the choice-set vehicle and the holding 0013544 0.982
vehicle
Acceleration time difference between the choice-set vehicle & the -.0430502 -2.103
halding vehicle
Refueling time -, 0007526 -1.287
Range of choice-set vehicle .0045544 2.145
Range® of choice-set vehicle -2.34e-06 [ -0.479
Service station availability for EV ' .1883788 0.440
Service station availability for dedicated CNG vehicle ' 6831062 1.743
Service station availability for methanol veh. and dual fuel CNG veh. 4061086 1.895
Dual fuel (dummy) 25588562 1.291
Pollution level of choice-set vehicle, for HH with child of age<21 """ - 7822153 -2.716
Pollution level of choice-set vehicle, for HH without child of age<21™" | - 7112071 -3.527
Luggage space of choice-set vehicle ™ .3559792 0.949
Van {HH size = 3) (dummy) -.D577494 -2.508
Van (HH size = 4) (dummy) .8886816 2.720
EV (Meorthern Calif. w/o SF, Oakland, San Jose) (dummy) -. 1458946 -0.595
EV*Subcompact (dummy) 2597384 0.969
EV*Compact car (dummy) 2044488 0.971
EV*Large (dummy) 4978891 2.238
EV*Van {dummy) -.1748806 -0.555
EV*Truck (dummy) -.8020771 -3.080
EV*=Utility vehicle (dummy) -.4165532 -0.842
EV*Sport car (dummy) - 4261871 -1.005
CNG*Mid-size car (dummy) - 0670159 -0.403

-.0864181 -0.448

CNG*Large car (dummy)
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CNG*Van (dummy) 5585584 2.070
CNG*Utility (dummy) 7891047 2,238
CNG*Sport car (dummy) .0668187 0.191
Methanol*Mid-size car (dummy} .1536637 0.932
Gasoline (dummy) 6633813 2.403
Gasoline*Subcompact (dummy) -.3741808 -1.407
Gasoline*Mini (dummy) -1.428037 -2.398
.Gasoline*Compact (dummy) -.5038076 -2.116
Gasoline*Mid-size car (dummy) -.2806644 -1.221
Gasoline*Van (dummy) - 0286736 -0.105
Gasoline*Truck (dummy) -.6699467 -3.229
Gasoline*Utility (dummy) -.3283719 -0.944
Gasoline*Sport (dummy) 6058397 1.744
New holding--two vans (dummy) -.2500269 -0.426
New holding--two utility vehicles (dummy) - 7976523 -0.716
New holding--two cars (dummy) 5810163 2.561
Alternative-add constant for HH, with children 15 or 16 years old 6565692 1.729
(dummy)
Alternative-add constant for HH with holding vehicle's type different 412087 1.935
from the choice vehicles'
Alternative-replace constant for HHs with # cars = # adults (dummy) 1.021258 7.502
Alternative-replace constant for HHs with holding vehicle's type the 1.201564 11.948
same as choice set vehicle's (dummy)
Choice-set-vehicles-type=next-intended-vehicle-type *(dummy) 1.548205 14,905
Number of observations 1334
Initial Likelihood -3314.8655
Final Likelihood -2556.2844

0.2288

"Rho-Squared" w.rt. Zero

*1993 U.S. dollar.

* Egr EV, using home-refueling cost and home-refueling time. The unit for cost is cent/mile and the unit for refueling

time is minute. The gasoline price is assumed 120 cents/gallon.

*** The time from 0 to 30 mph.
Tt is the proportion of service stations which carry the fuel.

™ 1t takes the value of 1 (same size as RP vehicle) or .7 (30% smaller than RP vehicle).

7 )t takes the value of 1 (1993 gasoline vehicle), or 0.4, 0.25, or O (for other alternative-fuel vehicles).

* Vehicle types are car, sport utility, sport car, truck, and van.
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Table 8.4: Estimation Results for Two-Vehicle Households

Explanatory Variables Coefficient | t-stat
Net capital cost (HH income < 30K, HH has a child of age<21) -.0000831 -1.751
Net capital cost*(HH income < 30K, HH has no child of age<21) -.0000269 -0.609
Value of the remaining vehicle (HH income < 30K) .000055 1.095
Net capital cost (HH income > 30K,HH has a luxury vehicle and a child | .0000131 0.839
of age<21)
Net capital cost (HH income > 30K, HH has a luxury vehicle and no 2.12e-06 0.214
child of age<21) "
Net capital cost (HH income > 30K, HH has no luxury vehicle, but a -.0000527 -2.753
child of age<21)”
Net capital cost (HH income > 30K, HH has no luxury veh. & no child of -000073 -4.121
age<21)
Value of the remaining vehicle (HH income > 30K, HH has no luxury 0001469 6.230
vehicle)
Net operating cost (HH income < 30K, HH has no child of age<21) -.0397447 -1.287
Net operating cost (HH income > 30K, HH has a luxury vehicle and a -.0514634 -1.108
child of age<21)
Net operating cost (HH income > 30K, HH has a luxury vehicle and no | -.0710147 -1.809
child of age<21) "~
Operating cost of the remaining vehicle (HH income > 30K, HH has a .1004534 2.109
luxury vehicle)
Net operating cost (HH income > 30K, HH has no luxury vehicle, buta | -.0607736 -3.247
child of age<21) ™
Net operating cost (HH income > 30K, HH has no luxury vehicle and -.0757479 -4.359
no child of age<21) "
Top-speed difference between the choice-set vehicle and the holding 0032654 2.304
vehicle
Acceleration time difference between the choice-set vehicle and the .0426008 1.006
helding vehicle (HH income < 30K)
Acceleration time of the remaining vehicle (HH income < 30K) -2176092 | -0.735
Acceleration time difference between the choice-set vehicle and the -.0690339 -3.249
holding vehicle (HH income > 30K) ™
Refueling time of the choice-set vehicle -.0007574 -1.361
Range of the choice-set vehicle 0062765 3.088
Range” of the choice-set vehicle -5.98e-06 -1.304
Service station availability for EV 7 2511702 0.597
Service station availability for edicated CNG vehicle w/e home- 7791451 1.812
refueling t
Service station availablity for edicated CNG vehicle w/ home-refueling” | .5187576 1.136
Dual fuel (dummy) .2300668 1.889
Pollution level of choice-set vehicle for HH with child of age<21 ™" -.372541 -1.774
Pollution level of choice-set vehicle for HH without child of age<21 """ -.0892202 -0.463
Luggage space of choice-set vehicle 6608735 1.964
Van (HH size < 3) (dummy) 1859008 1.058
Van (HH size = 4) (dummy) 1.123961 5.882
EV*(LA & Orange Counties) (dummy) -.2281306 -1.100

-.099904 -0.491

EV*(S.F., Oakland, San Jose) (dummy)
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EV*(Northern Calif. w/o SF, Oakland, and San Jose (dummy) -.0253294 -0.103
EV*(Subcompact, Mini, Compact Cars) (dummy) 3790473 1.808
EV*Mid-size car (dummy) 6872253 3.123
EV*Van (dummy) -.2743813 -1.200
EV*Truck (dummy) -6247521 -2.767
EV*Utility vehicle (dummy) -.1675988 -0.466
EV*Sport car {dummy) 0749827 0.187
CNG*Van (dummy) -.1950898 -0.933
CNG*Utility (dummy) 1307011 0.457
CNG*Truck (dummy) -.508754 -2.413
CNG*Sport car (dummy) -.0419138 -0.111
Methenol*Subcompact car (dummy) -.3113108 -1.456
Gasoline*Subcompact (dummy) 026683 0.115
Gasoline*Mini (dummy) 1.288469 2.473
Gasoline*Compact (dummy) -.0253625 -0.158
Gasoline*Large car (dummy) .0316858 0.175
Gasoline*Van (dummy) -.38828977 -1.902
Gasoline*Truck (dummy) -.0742639 -0.458
Gasoline*Utility {dummy) 1367836 0.531
Gasoline*Sport (dummy) -.3164726 -0.880
New holding--two or more vans (dummy) -.8378513 -2.892
New holding--two or more trucks (dummy) - 1873752 -0.817
New holding--two or more utility vehicles (dummy) -1.129437 -2.153
New holding--two or more cars (dummy) 3235226 3.458
Alternative-add constant for HHs with # cars < # adults (dummy) 6051908 1.962
Alternative-add constant for HHs with a child 15 or 16 years old 229257 0.743
{dummy)

Alternative-add constant for HHs with holding vehicle's type different -.2384718 -1.559
from the choice-set vehicle's type

Alternative-replace constant for HHs with # cars = # adults (dummy) 5701477 2.118
Alternative-replace constant *(Lower value vehicle) (dummy) A718061 5.298
Alternative-replace constant for HHs with holding vehicle's type the 1.072339 14.230
same as choice-set vehicle's (dummy)

Choice-set-vehicles'-type=next-intended-vehicle-type * (dummy) 1.174223 14.501
Number of observations 1423

Initial Likelihood -4112.999

Final Likelihood -3400.8

0.1732

"Rho-Squared" w.r.t. Zero

*1993 U.S. dollar.

** For EV, using home-refueling cost and home-refueling time. The unit for cost is cent/mile and the unit for refueling

time is minute. The gasoline price is assumed 120 cents/gallon.
*** The time from O to 30 mph.
Tt is the proportion of service stations which carry the fuel,

It takes the value of 1 (same size as RP vehicle) or .7 (30% smaller than RF vehicle).

HT |t takes the value of 1 (1993 gasoline vehicle), or 0.4, 0.25, or 0 (for other alternative-fuel vehicles).

*\ehicle types are car, sport utility, sport car, truck, and van.
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APPENDIX 8-1
Vehicle Choice Survey Question

Suppose that you were considering purchasing a vehicle and the following three vehicles were
available: (assume that gasoline costs $1.20 per gallon)

Vehicle A

Vehicle B

Vehicle C

Fuel Type

Electric
Runs on electricity only.

Natural Gas (CNG)
Runs on CNG only.

Methanol
Can also run on gasoline.

Vehicle Range

80 miles

120 miles on CNG

300 miles on methanol

Purchase Price

$21,000 (includes home
charge unit)

$19,000 (includes home
refueling unit)

$23,000

Home Refueling Time

8 hrs for full charge (80
miles)

2 hrs to fill empty tank
(120 miles)

Not Available

Homeﬁefuefing Fuel
Cost

2 cents per mile (50 MPG
gasoline equiv.) for
recharging between 6 pm
and 10 am

10 cents per mile (10
MPG gasoline equiv.) for
recharging between 10
am and 6 pm

4 cents per mile (25 MPG
gasoline equiv.)

Service Station
Refueling Time

10 min. for full charge
(80 mi.)

10 min. to fill empty CNG
tank (120 mi.)

8 min. to fill empty tank
(300 mi.)

Service Station Fuel
Cost

10 cents per mile (10
MPG gasoline equiv.)

4 cents per mile (25 MPG
gasoline aquiv.)

4 cents per mile (25 MPG
gasoline equiv.)

Service Station Avail-
ability

1 recharge station for
every 10 gasoline
stations

1 CNG station for every
10 gasoline stations

Gascline available at
current stations

Acceleration Time to
30 mph

6 seconds

2.5 seconds

4 seconds

Top Speed

65 miles per hour

80 miles per hour

80 miles per hour

Tailpipe Emissions

'Zero' tailpipe emissions

25% of new1993 gasoline
car emissions when run
on CNG

Like new 1993 gasocline
cars when run on
methanol

Wehicle Size

Like a compact car

Like a sub-compact car

Like a mid-size car

Body Types

Car or Truck

Car or Van

Car or Truck

Luggage Space

Like a comparable
gascline vehicle

Like a comparabie
gasoline vehicle

Like a comparable
gasoline vehicle
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1. Given these choices, which vehicle would you purchase? (please circle one chaice)
1) Vehicle "A" (car)
2) Vehicle "A" (truck)
3) Vehicle "B" (car)
4) Vehicle "B" (van)
5) Vehicle "C" (car)
6) Vehicle "C" (truck)

2. Would this vehicle most likely be purchased as a replacement vehicle for your household, or as an
additional vehicle?

1) Replacement 2) Additional

3. If you choose "Replacement” in Question 2, please cross off the household vehicle that would be
replaced from the following list:

1) 1990 Ford Bronco 2) 1989 Toyota Camry
3) ..
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A Transaction Choice Model for

Forecasting Demand for Alternative-Fuel Vehicles
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Table 5: Forecast Scenario for Gasoline Vehicles

Class Horsa- Accel, Tap Oper,
Code Vehicle Class Prica MPG powear Tima spead Cost
1 Car - Mini 12908 33 109 a2 124 4.35
2 Car - Subcompact 12162 30 103 a8 114 478
3 Car - Compact 16684 25 131 .2 125 575
4 Car - Midsize 18742 23 155 .0 129 6.12
5 Car - Large 20322 21 i73 i3 124 B.79
B Car - Luxury 36536 20 208 28 133 7.24
7 Car - Sport 17105 23 159 27 136 526
& Plckup - Compact 13430 21 152 a3 124 LT
2 Pickup - Standard 17068 15 185 a5 120 942
10 Wan - Compact 18688 20 148 a2 125 TA7
11 an - Standard 17433 15 182 K. 113 952
12 Sport Utilty - Compact 21417 189 161 31 127 T7.65
13 Sport Lfility - Standard 23266 14 205 a5 118 10.27
14 Sport Ltility - Mini 14377 6 ar 4.4 100 543
Table 6: Forecast Scenario for Methanol Vehicles
Class Harse-  Acocsl. Tap Ranges Oper.
Code Vehicle Class Price MPG power time: spead Cost
15 Car - Subcompact 12350 32 109 a7 115 244 381
16 Car - Compact 16872 26 139 3.1 128 242 4.58
17 Car - Midsize 18865 25 164 29 132 267 4.87
18 Car - Larga 20685 22 183 a1 126 281 5.40
19 Car - Luxury 355849 Al 218 27 135 284 578
20 Pickup - Compact 13853 23 140 3.1 127 282 531
21 Pickup - Standard 17328 16 196 33 123 300 T.50
22 an - Standard 17654 16 193 iy 116 300 7.58
Table 7: Forecast Scenario for CNG Vehicles
Class Horse-  Accel, Top Range Oper.
Code  \ehicle Class Prica MPG POWET firme spaed Cost
23 Car - Subcompact 14403 a0 b 4.2 108 180 3.30
24 Car - Compact 18926 25 118 38 119 180 398
25 Car - Midsize 20584 24 143 33 124 180 423
25 Car - Large 22387 2 158 3.6 119 180 4,50
7 Car - Luxury 19831 15 170 2.7 138 180 B.51
28 Pickup - Compact 22488 21 145 2.8 135 180 4. 85
29 Pickup - Standard 20200 15 167 R 114 180 B.58
ao Sport Uity - Std. 20740 14 160 4.2 105 160 7.01
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Table 8: Forecast Scenario for Electric Vehicles

Class Horse-  Accel. Top Range Opar.
Code  Wehicle Class Price MPG pawET firme speed Cost
kil Car - Mini 22808 168 45 52 T8 20 8457

12 Car - Subcompact 22162 108 a0 5.1 T8 100 S48

33 Car - Compact 20684 71 75 51 T8 100 10.71
ot Car - Sport 27105 BS 100 4.4 a2 100 10.06
a5 Pickup - Compact 23430 86 82 5T 68 120 10.98
a5 an - Compact 29658 48 70 58 G 120 12.40

Table 9: Combined Household Ferecast Shares by Transaction

Transaction Type  Fual Typa Lower Bound Median Uppar Bound
Raplaca Gasclina 43.2 482 552
Medhano 11.3 161 18.5
CNG 11.2 13.8 168.5
Elactric 22 29 i5
Add Gasciine 8.9 11.5 13.6
Methanol 23 3.0 38
CNG 28 33 348
Electric 0.5 07 048

Table 10: Combined Household Forecast Shares

Fuel Type Lower Baund Median Lipper Bound
Gasoling 532 G0.8 68.1
Mathanal 1386 18.3 223

CHG 13.8 17.2 204

Electric 26 g 4.4
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Table 11: Change in Purchase Share by Fuel Type

Change from Base Scenario Electric CNG Methanal Gascline
Mo Pallution -0.8 -2.2 -0.1 31
EV Price Reduced by $10,000 14 -0.3 -0.2 0.9
EV operating cost increased 25% -0E 0.1 0.1 0.4
EV range increased 25% 0.4 -0.1 0.1 -0.2

Tahle 3: Estimation Results for One-Vehicle Households

Explanatory variables Coefficient t-value
Met capital cost (HH Income < 330K, HH has a child of aga=21) -0.00003290 -1.1
Met capital cost (HH income < 330K, HH has no child of age<21) ” -0.0000E952 -3.8
“alua of tha remaining vehicle (HH income = 530K) 0.0000B8254 24
Met capital cost ($30k < HH income < $75K, HH has no children<21) " -0.00003925 -2.5
Walue of the remaining vehicle ($30k < HH income < 5T5K) 0.00003080 1.3
Met capital cost (HH income = 75k, HH has a child of age<21) -0.00005253 -1.5
Nat capital cast (HH income=375K, HH has na child of age=<21) 0.000027688 1.3
Nat oparating cost(HH income==530K, HH has a child of age=21) " -0.008119 -0.2
Wat aparating cost (HH income==§30K, HH has no child of age=<21 = -0.08003 -3.3
Opearating cost of the remaining vehicle (HH income==30K) ~ -0u03180 -0.6
Met oparating cost ($31K<sHH income==75K, HH has a child of age=21) ~ -0.1137 -3.1
Met oparating cost ($31K==HH income==75K, HH haz no child of age<21) ™ -0.07709 -3.4
Met oparating cost (HH income==375K, HH has no child of age<21) ~ 01262 -2.4
Top-spead difference betwaen the SP vahicle and the held vehicle 0.0008844 0.5
Acceleration time difference betwean the SP vehicle and the held vehicle ™ 003713 -1.4
Refueling time of the SP vehicla -0.0006721 -0.49
Ranga of the SP vehicle 0008191 27
Range’® of the SF vehicle -0.00000529% -1.0
Service station availability far EV 1 0.5738 1.2
Service station availability for dedicated CNG vehicla © 1.004 23
Service slation availability for methanal vehicle and dual fusl CHNG vehicle 020495 1.3
Luggage space of SP vehicla ™ 0.6246 1.8
Dual fuel (durnrmy) 0.2780 1.3
Pellution level of SP vehicle, for HH willh child of aga=211T -0.53497 1.8
Pollution level of 5P vehicle, for HH withouf child of age=21™7 -0.4537 =21
Wan (HH size==3) {durmmy) -0.7891 <34
an (HH siza>=4) {durnmmy) 0.7851 24
EV (Northern Calil. wic 5F, Oakland, San Jose) (dumny) -0.1714 0.6
EV*Subcompact {dummy) 0.2307 0.8
Ev"Compact car (dummy) 0.25M1 1.1
Ev*Large {dummy) 0.4355 1.8
EV*Station Wagan (dummy) 04104 -1.3
EV*Sport car {dummy) 0.3840 0.8
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EV™wan (durnmy) =0,3082 0.9
EV*Truck (dummy) -1.042 -33
EV Uy vahisle (dummy) 0.3604 o8
CHMG*Mid-size car ([dummy) 0.05368 0.3
CHG"Large car (dummy) -0.2283 =11
CMG*Station Wagon (dummy) -0.8535 -3.0
CNG*"an (dummy) 0.6418 22
CNG*Utility {durmmy} 2.004 B0
CMNG"Spart car (dummy} 1.011 30
Methanol*Mid-size car (dummy) 0.1487 0g
Gasoline (durmmy) 0.5947 20
Gasoling*Subcompact (dummy) -0.1309 0.5
Gasaling™Mini (dummy) -1.180 =2.0
Gasoling*Compact (dummy) -0.38581 -1.5
Gaszoline*Mid-size car (dummy) -0.3285 -1.3
Gasoline*Station Wagon {dummy) -0.4800 0.6
Gasoline™an (dummy) 0.05017 0.2
Gasoling*Sport (dummy) 1.653 46
Gesoling*Liility [dummy} 0.5034 1.4
Gasaline* Truck {dummny) -1.063 -4.5
Mew halding--two vans (dummy) =0.9030 -1.2
Mew holding--two trucks (dummy) 0. 7444 13
Mew holding--two utdity vehicles (dummy) -0.4545 0.4
Mew holdng--two station wagons {dummy)} -0.4800 0.6
Mew holding--two cars {durminy) 01738 04
Alternative-ada constant for HH with # cars < # drivers |durmmy) 1.183 31
Alternative-add constant for HH, with children 15 or 18 years old (durmmy) 0.7204 17
Alternative-add constant for HH with held vehicle lype diferent from SP veh, type  -0,1959 -05
Alternative-repiace constant for HH with # cars >= # drivers (dummy} 02207 06
Alternative-replace constant {replacing staticn wagon by wvan) (dummy) 0.e007 1.3
Alternative-replace constant: HH with held veh. type same as 5P veh. (dummy) 1453 146
Alternative-dispese constant for HH with at least one member's age==80 1.358 s
Number of abservatians 1183

Initial Likefihood -2957_1BES

Final Likelihood -2349.0719
"Rho-Squared” with respect to Zen 0.2057

MNotes: HH stands for household; K stands for $1,000; # stands for number, and a dummy takes the value

1 when the condition is met. otherwise it is zero.

* 19493 LS. dolkars.

** For EV, using home-refueling cost and home-refualing time, The unit for cost is centfméle and the wnit

far refusling time is minutes. The gasoline price is assumed 120 centsigallon,

*** The time from 0 to 30 mph.

T It is the propartion of service stafions which carry the fuel.

™ 1t takes the value of 1 (same size as RP vehicle) or .7 (30% smaller than RP vehicle).
T 1t takes the value of 1 (1983 gasoline vehicle), or 0.4, 025, or 0 {for other aliemative-fuel vehicles).
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Table 4: Estimation Results for Two-Vehicle Households

Explanatory variables

Coefficient  t-value
Met capital cost (HH income = $30K, HH has a child of age=21) 00000706 -1.5
Met capital cost*{HH income = $30K, HH has no chitd of age=<21) " -0.00002882 -0.7
Value of the remaining vehicle (HH income = §30K} 00001215 2.2
Met capital cost (HH income =530K,HH has a luxury vehicle and a child of age<21) " 0.00002208 1.4
Met capital cost (HH income=$30K, HH has a luxury vehicle and no child of age<21)" 0.00002118 14
Met capital cost{HH incomaz530K, HH has no lusury vehicle, but a child of age<21) -0.00001741 -1.0
Met capital cost (HH income=$30K, HH has no luxury vehicle & no child of age<21)" 000004112 2.7
Value of the remaining vehicle (HH income <= $30k, HH has no luxury vehicle) © 0.0001512 5.8
Met operating cost (HH income = 330K, HH has a child of age<21) -0.01004 -0.2
Met operating cost {HH income < $30K, HH has no child of age<=21)" -0.03318 -0.8
Met operating cost{HH income==331K, has luxury vehicles & a child of age=<21) ~ -0.08157 -1.5
Met operating cost (HH Income>=530K, has a luury vehicle & no child of age<21) ~ -0.0B487 -1.8
Operating cost of the remaining vehicle{HH income=330K, has a luoury vehicle) ™ 01883 a1
Met operating cost (HH income=520k, has ne luxury vehicle, but a child of age<21) ™ -0.08214 -3.3
Met operating cost (HH income=530k, has no lwdwry vehicle & no child of age=21) ™ -0.06404 3.5
Operating cost of the remaining vehicle (HH income= $30k, has no luxury vehicle) ™ -0.01827 -0.4
Top-speed difference between the SP vehicle and the hald vehicle 0002398 1.6
Acceleration time difference between the SP veh. and the held veh, (HH income = S30K) ™ 0.08322 16
Accaleration time of the remaining vehicle (HH income 30K) ™ 20,2512 -1.4
Acceleration lime difference batwean the SP veh, and the hald veh. (HH income = $30K} ™ -0.08143 -3.4
Acceleration time of the remalning vahicle (HH incomsa = $30k) ™ -0.1905 -1.8

«0.0004897 -0.8

Refueling time of the SP vehicle

Fr.
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Range af the 5F vehicle

Range” of the 5P vehicle

Service station availability for Ev ¥

Service stafion availability for dedicated CNG vehicle wio home-refueling ¥
Service station svailability for dedicated CNG vehicle wi hame-refugling '
Luggage space of SP wvehicle ™

Dual fusl (dummy)

Pallution lavel of SP vehicle for HH with child of age<21 ™
Pollution lavel of SP vehicla for HH withow! child of age=21 ™
Wan (HH size<=3) (durmmy)

Van (HH size==4} (durmmy)

EV*(Los Angales & Orangs Counties) {dummy)

EV*{San Francisco, Ogkland, San Jose) [dummy)
EV*(Morthern Calif. wio SF, Oakland, and San Jose (dummy)
EV*{Subcompact, Mini, Compact Cars) (dummy)

EV*Mid-size car (durmmy)

EV*Sport car {dumermy)

EV*VWan {dummy)

EV*Truck {dummmy)

EV*Liility vehicle {dummy)

CNG*Station Wagan (durmmy)

CMNG"an (dummy)

CRG™Truck (dumrry)

CNG™LHility (dumrmy)

CNG*Sport car {dummy)

Methenol*Subcompact car (dummy)

Gasoline*Subcompact {dummy)

Gasoling*Mini (dummy)

Gasoline*Compact [durmmy)

Gaseline*Large car (dummy}

Gasoling*Station Wagon (dummy)

Gasoling*van (dummy)

Gasolina*Sport (dummy)

Gasaolina*LHility {dummy)

Gasoline*Truck {durmemy)

Mew halding—two or more vans (dummy)

0.008088
=0.00000127
0.5846
0.7408
(6312
0.4897
0.1138
-0.2453
-0.02630
-0.07a65
0.8119
-0.4351
-0.2548
-0.1084
0.3835
06481
04521
-0.4435
-0.7238
0.3357
-0.9945
-0.2642
-0.6307
0.B466
0.5082
-0.1107
-0.2140
07478
-0.10%1
0.2768
-0.9903
-0.3276
0.1587
0.7747
-0.3948
-0.5580

22
02
13
1.5
1.2
1.4
0.8
A1
01
0.4
47
1.9
A1
0.4
1.7
26
1.0
17
2.8
0.8
43
.1
2.6
27
2.0
0.5
0.8
1.2
0.8
13
-3.3
-1.4
0.4
26
2.1
-1.8
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Mew holding--two or mone frucks (dummy) -0.07972 0.3
Mew holding--two or mone wtility vehicles (durmmy) 02514 0.5
MNew holding--two or more station wagons {dummy) -0.3542 =0.7
MNew holding-<wo or more cars (dummy) 0.2488 2.5
Aliernative-add constant for HH with # cars < # drivers (dummy) 0.3763 1.1
Alternative-add constant for HH with a child 15 or 18 years old (dummy) 0.8745 2.5
Alternative-add constant for HH with held vehicle type different from the SP vehicle typs -0.4368 2.6
Alternative-replace constant for HH with # cars == # drivers (dummy) 1.037 3.9
Alternative-neplace constant * {Lower valua vahicle) (dummy) 03618 7
Alternative-replace constant * (Replacing Station wagaon by van) (dumany) 0.6508 2.0
Altermative-replace constant for HH with held vehicle type the same &3 SP veh, (dummy) 1.001 12.5
Altemative-dispose constant for HH with at least one member's age>=60 1.447 a7
Mumber of observations 1155

Initial Likelihood -3463.0865

Final Likelihood 2580.1143
"Rho-Sguared” with respect to Zero 0.1683

Motes: HH stands for housshold; K stands for $1,000; # stands for number, and a dummy takes the value

1 whan the condition is met, othersise it is zero.
* 1593 LS, dollars,

** For EV, using home-refueling cest and home-refueling time, The unit for cost is centmide and the unit

for refueling time is minutes. The gasoling price is assumed 120 centsigallon,
*** The time fram O 1o 30 mph.
Tt is the proportion of service stations which carry the fuel.

™ It takes the value of 1 (same size as RP vehicle) or .7 (30% smaller than RP vehicle).

It takes the value of 1 (1892 gasoline vehicle), or 0.4, 0.25, or 0 {for olher altarnative-fuel vehicles).
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