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Purchas Monthl Acceleratio Fuel Fue.l - Drivin Polic
Reference Model . availabilit g

e price y cost n cost y

y range
Mabit & Fosgerau
2011) ML X X X X
Leberu et al.
(2012) CBC X x X X
Achtnicht et al. Logit y 9 y 9
(2012) &
Hackbarth &
Madlener (2013)  MT ) o ) 3
Hoen & Koetse MNL & y « 9
(2014) ML
Koeste & Hoen MNL & y y « »
(2014) ML
Liu (2014) ML X X
Tanaka et al (2014) ML x x x x
Hackbarth & MNL& y 9 y y
Madlener (2016) LCM
Table 1- Summary of attributes and models used in previous studies
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. Level
Attributes Car type 1 2 3
. GV* 60(1) - -
PurChf/f; Price CNGV* 60(1) 63(1.05)** 66(1.1)
(MT) GEHV* 60(1) 57(0.95) 54(0.9)
GV 80(1) - -
M"“thlyHOT&M cost CNGV 80(1) 84(1.05) 88(1.1)
(HT) GEHV 80(1) 84(1.05) 76(0.95)
Acceleration GV 1L5(1) - 3
(0-100 in s) CNGV 11.5(1) 12.1(1.05) 12.7(1.1)
GEHV 9.2(0.8) 9.8(0.85) 10.4(0.9)
Fuel prices GV 1000 . .
) CNGV 600 700 800
GEHV 1000 - -
. . GV 10 - -
Access tmzel:\;ioni‘uel station CNGV 5 10 15
GEHV 10 - -
Driving range GV 730(1) ) )
(Km) CNGV 440(0.6) 370(0.5) 290(0.4)
GEHV 950(1.3) - -
Free entry permit to congestion- GV No . )
pricing area CNGV Yes No i
GEHV Yes No -
GV No - -
Entry permit to even-odd area CNGV Yes No -
GEHV Yes No -

Table 2. Attributes’ levels for alternative fuel vehicles used in experimental design
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Fig. 1. Share of fuel choice under different scenarios in stated
preference
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Car type Current car Count gir)centage
GV GV 186 17.0
CNGV 79 7.2
Without Car 9 0.8
CNGV GV 37 3.4
CNGV 86 7.9
Without Car 9 0.8
GEHV GV 428 39.1
CNGV 225 20.6
Without Car 36 3.2
Total 1095 100

YoV

Table 3. Alternative frequencies in terms of existing car type
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Variable Percentage share (%) Variable Percentage share (%)
Gender Average Daily Travel Time
Male 81 Less 60 min 13
Female 19 60-180 min 54
More than 180 min 33
Age category
20-30 37 No. of days use car in a week
30-40 30 1-4 37
40 and older 33 5-6 39
7 24
Education
Diploma and lower 16 Major Trip Purpose in daily trip
Associate Degree 5 Urban:  Work trip 70
Bachelor 39 Recreational trip 13
Master 33 Shopping trip 5
Ph.D. and higher 7 Etc. 12
Suburban: Work trip 21
Job Recreational trip 69
Employee 59 Etc. 10
Self-Employed 31
Number of previous cars
Purchase price 1 23
Group below 75 MT 74 2 27
Group over 75 MT 26 34 32
5 and more 18
Duration of current car ownership
<2 28 Previous experience of CNGV
2-5 15 YES 36
5-10 44 NO 64
>10 13

Table 4. Summary of data collected in survey
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Abbreviation  Variable Definition Description Unit
Socio-economic characteristics
Age Driver age Years
Age30 Dummy for Driver age Age <30 1
Age >30 0
Education Driver education Bachelor & lower 0
Master & Ph.D. and higher 1
Job Driver job Employee 1
Self-employed 0
HH Driver household size HH<3 0
HH>3 1
Ownrshp Duration of current car ownership Ownership <5 years 0
Ownership >5 years 1
ADTT Average daily travel time Minute
ADT60 Dummy for average daily travel time ADT <60 min 1
ADT >60 min 0
ADTI180 Dummy for average daily travel time ADT <180 min 0
ADT >180 min 1
No. day Vehicle trips per week No. day <5 0
No. day >5 1
Trp Urbn Main Purpose of urban trips Work trip 1
others 0
Trp Surbn Main Purpose in rural trips Recreational trip 1
Etc. 0
NBPC Number of previously owned vehicles NBPC <5 0
NBPC >5 1
CNGUse Previous experience of CNGV Yes |
No 0
CVF Driver Current vehicle Fuel Type Gasoline 1
CNG 0
IRV Owning vehicle constructed in Iran Yes 1
No 0
G75 Driver current vehicle purchase price Less than 75 MT 0
Otherwise 1
Alternatives Attributes
PP Purchase price MT
Diff. P Purchase price — Min. Purchase price in scenario
Ratio.P Purchase price / Min. Purchase price in scenario
0&M Monthly O&M cost HT-
Ratio. O&M O&M cost / Min. MO&M cost in scenario
Acclrt Acceleration, timing of reaching 100 kilometers per hour from 0 Second
Ratio. Acclrt Acclrt / Min. Acclrt in scenarios
Ful p Fuel prices T+
Acc tm Access time to fuel station Minute
Range Driving range Kilometer
Diff. Rng Driving range — Min. Driving range in scenario
Ratio. Rng Driving range / Min. Driving range in scenarios
Polyl Free entry permit to congestion-pricing area
Poly2 Entry permit to Even-odd area

Table 5. List of variables and their abbreviations used in model estimations

1 Million Toman
2 Hezar Toman
3 Toman

AN
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MNL Coefficient SE P-Value WTP
CVF 2.82332%**  0.3697 0.0000 -
Ownrshp 0.14334** 0.0572 0.0123 -
> G75 2.90359***  0.5955 0.0000 -
O G75x NBPC 2.00829***  0.4685 0.0000 -
G75% Age -0.04486***  0.0142 0.0017 -
Ratio.P x Education -0.12188***  0.0429 0.0046 -
Constant -0.48616 0.7546 0.5195 -
CNGUse 0.94734*** 02474 0.0001 -
PP -0.00961* 0.0051 0.0604 -
Range 0.00356** 0.0017 0.0385 0.037 MT/KM
> Poly2 0.49672%* 0.2239 0.0265 5.169 MT
% PP x ADTT -0.01999%** 0.0079 0.0114 -
“ 0&M x HH -0.00750%* 0.0035 0.0347 -0.078 MT/HT in mouth
Acclrt x Age30 -0.03988** 0.0197 0.0431 -0.415 MT/S
Ful xIC -0.55305%* 0.2566 0.0312 -5.755 MT/T.Litr
Acctm x ADT60 -0.22512***  0.0794 0.0046 -2.342 MT/MIN
Polyl x No. day 0.95002***  (0.2278 0.0000 9.886 MT
Constant 2.80783***  0.430 0.0000 -
ADTT -.00082** 0.001 0.0424 -
PP -0.03041***  (0.024 0.0002 -
> Poly2 0.37709***  0.139 0.0065 12.400 MT
E PP x CVF 0.03927***  (0.023 0.0000 -
O PP xJob 0.00970***  0.006 0.0000 -
Acclrt x Trp Urbn -0.03061** 0.014 0.0341 -1.006 MT/S
Diff. Rng x NBPC 0.00214***  0.001 0.0002 0.070 MT/KM
Ratio. Rng x Edu 0.11748* 0.064 0.0659 3.863 MT/KM
NOBS 1095
Log-L -763
Restricted Log-L -969
Pseudo R? (adjusted) 0.212

*Ek*k kx ¥ = Significance at 1%, 5%, 10% level

Table 6. Multinomial logit estimation results
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Fuel GDP
Acceleration e Rang .
Reference Country ($/second) Fuel cost availability/Access ($/km) Policy per
time ($/Minute ) Capita,
Mabit &
Fosgerau Denmark 849 20 61304
(2011)
92-287 & 256-
Achtnicht et 796(GV)
al(2012) ~ Germany 181-376&502-1043 44011
(EV)
Hackbarth &
686-1387 1122 2110-4265
l\/gc(i)lleél)er Germany /100KM 59-119 21-43 (BEV) (FP—BLA) 45601
Hoen &
38-52 (EV) 5516-2946
Koetse Netherlands 60718
(2014) 14-26 (FC) (BLA)
Tanaka et al uUs 50 50 2 36194
apan
(2014) Jap 37 34 2 54629
356
127-488 (EV)
Koeste, Netherlands (HEV) 153-425 60718
Hoen (2014) 2207 (FCEV)
(EV)
Hackbarth &
Madlener Germany 1190 67-334 14-141 ?ggigfil)
(2016)
Existing Iran 7 155 (C) 63 (C) tocy 14%5727(76) 5265
Study: 283(Gn) 1-33(G) 3483( G)’

Table 7. Comparisons of earlier studies’ WTP with current study
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1. http://www.worldbank.org/
2. Free Parking

3. Bus lane access

4.2016, 1$:3560 T
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Abstract

Concerns for climate change, reduction of greenhouse gas emission and environmental pollution, besides
economically dependency on fossil fuels and political aspect motivate governments and policy makers to
take into account replacing usual vehicle with alternative fuel vehicles (AFVs) such as Compressed Natural
Gas Vehicles (CNGV) and Gasoline-Electric Hybrid Vehicles (GEHV). The air pollution in Tehran is a
serious concern that based on this problem, CNGYV has been introduced to Iranian market from 10 years ago.
On the other hand, with the approval and notification of the removal of the electric vehicle importation’s
tariff law, GEHV has been entered into the market of Iran as a new entrant. The purposes of this paper is to
identify the effective factors to choose AFVs for drivers in Tehran and the assessment of the incentive
policies that increase AFV shares and computing their willingness to pay (WTP) for AFV under different
incentives. This study designed a questionnaire which includes 3 parts: current vehicle features, dominant
travel characteristics, socio-economic properties and the prioritization of effective factors on new vehicle
purchase, and the tendency of AFVs choice with different scenarios representing different features. A
random sample of 365 respondents was interviewed in a face-to-face survey in February 2016 in the
technical inspection centers and in compressed natural gas stations. Finally, for the determination of
effective factors on current and new vehicle purchase with revealed preference information and the
assessment of AFVs usage tendency with stated preference information, the Multinomial Logit models have
been used and WTPs are calculated. The incentive policy in Tehran, like previous studies, was the most
influential factor in motivating consumers to buy AFVs in comparison to improvement of AFV
specifications. The results show that drivers” WTP is 5 million toman (MT) for free access to even-odd area
for CNGV and 12 MT for GEHV, also WTP for free access to pricing area in Tehran central business district
is equal to 10 MT for CNGYV; i.e. people tend to pay this extra cost for AFVs to access to pricing areas.
These values are comparable with similar studies in cities located in developed countries. However, the
results of this study show that WTP for fuel cost in Iran is considerably less than WTP of people driving in
developed countries. The fuel cost and access time to gas stations are influential variables on CNGV choice.
The vehicle acceleration and driving range are influential variables on GEHV choice.

Keywords: Alternative fuel vehicle, compressed natural gas vehicle, gasoline-electric hybrid vehicle,
Willingness to pay.
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