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Abstract

In this study, we analyzed the electric vehicle (EV) purchasing behavior with market
segmentation in Seoul using the binary logit model. For the model estimation, the experimental
design of SP survey generated 24 scenarios with purchase price, charging station availability,
and driving range of EVs. The results of market segmentation analysis indicated that the
owners of subcompact and compact size cars were primarily affected by the purchasing price
while those of mid and full size cars were more sensitive to the charging station availability. By
housing type, the charging station availability was the most important factor for the residents of
apartment while the purchase price was the most important factor to choose the EVs. These
results presented that the EV supply strategy of the automobile manufacturer should be
diversified according to the marketing target and the expansion of the public charging
infrastructure should be the top priority in the government policy.

Keywords: binary logit model, electric vehicle, market segmentation, SP survey, vehicle choice model
EX]

3 AN OB AR Y 7IHe] LSS Tefe A4 AR RS FHst] 8713
WA 5059 A% YRS .
WA oz AR Pk, B8 AL 75 57, 18] 37 2K A 59 7}
A Acke o] estol 714 Aol 8 ZAslick A EE TRSIA 4 - 48 g B
ei}a FHAN AT T SPE 0, 3T AT 2AAE S SR 25 42
o

0

Hm
1%
_O'L
xR
3al
oflt
e
A
4o
_O'L
2
>
o
P
)
_\.L
Y
[e]
rr
_)i
o)

o

E]i a4 O}L‘/Foﬂ u}a} ”3}7@][ = Eoi—rtﬁ, —‘?«4 117]1} E:wa ogl—
malo] sHfjr} 71 K 0 7 ExE]ojoF o W g7t Q)

-
=]
ol
tlo
© 9 IO

ZR0L oFRA BT, WA, AFEY, SPEA, AR

CHEHRE515|7), Al 362 Al 23, 2018 49

129



Article Market Segmented Analysis of Electric Vehicle Purchasing Behavior in Seoul

M2

—_

1. A+of ufg A =4

Z|Z oA o] Hiet = 7E 2] WA o] Forgel et ARl A= 201618 TE A A] ] SEAE AlF
olfA L, & FHsIH LT, s Al DA Hag Sle AR olBAE F sht= FAHAL k. o]t &
o] AeHA} B2 Z4F 7| 2AE 5 REROA 8 A ko 2 A2 stal QL vt A&7 e R B vlA|
2] o] tigt A s avhE Eol7] M e8] /P A Has et 198 A &/t wWetel
A HEFooF g &Qi T,

20159 12of S~ A3t f?}ﬁ?lﬂ@. Z}Eﬂ 7H‘:‘* EL ET} 1 2 oA 7IE stol B EA} 9] 7|2}
(Electric Vehicle, EV)E?Jr #2197 Hom, A2} St 219 A 20158
HE 712l et 21 e & Qﬂlﬂ?&ﬁ} 0131 0* e 4 e Oi% 7122 20119 & 34404 2016E Z
£ 10,8552 SEH=7F 5 Tl of 314 F7FstA o, o7 A7 |AE etk 34t S5 Al
A& S = 1.1%e] =3t Aol

| AR A2 A B/t 7‘32.% A71AE Aoz FAH I 9o, 20173 5 E
= & &35t A= S 4 A2, A
S} ERSHL QI o] ool 712 & l =4 /‘l
-5 TRt oA 712 o8 HOE /NS U ol2fet o] e 0 & 2017 AYAA A
Za Aae it dgs A= o, o7l E 712 Fli7E tiFekE 2] 2ot o] Aol &
7N} A2 oFA7HA] 27| A= B E7] Wi 2oll, 712kl tigt el HEAe o3 5 e AH S AT
7|2AR7F B od Aot

olel & Aol NE AFE-FA]

mlo =
ald
o
ol
o
lil
W

2 olgtzAln Y 7|uo] 173 Aez g o}, w3t *1%*%}%% DS HO2 1 A1
GRS M2l 201 BAjste] Bal 7 322 91a 712422 riistig gk

[¢]
qaoﬂ A e e O % shirt.
ng 248 9 A 2ARE A5 HAASE Ao ABL Sael] $Iste] 427 d AEAA A0
SAsgon], BESHAE AeA AFA F ol AAto] MRS AR §AE Ao 2 stert

0 AF ARG 587 o] ol B FYAY LYY BFRYS F
T Prkand Kim(007h) 2§87 2 8 9807 2418 1T~

(&
<,
2
o>
o
)
rok do
)
>
He
Wi
o
r}u
1
é
)
gL
é
[>
fuj
|
HU
oo
Hﬂ
rulo
o
o,
ol
el
8
o
=)
)
=
)
5
o J
=3
S
=
>
rr
o
>
rR
1P

Hahn et al.(2015)2 2015 F-E % 9}% 7“1%747*]' E:Lﬁ 9] f‘iﬂr 4= flote] =3l 7Rk A4
FATH E3F Hahn and Lee(2016)-2 T

130

Journal of Korean Society of Transportation Vol.36 No.2 April 2018



HAHN, Jin-Seok - LEE, Jang-Ho Article

FEARY 78] F AR & FA5to] A AFHE-[AR] AF AP E A5, SARE 23R Y
@7 = F7t2 3745k
HhH =2]9] 739 Lieven et al.(2011)2 XA 2 7|&5AF 242 Foto] W73k Fujaclo s 74,
g, 2Fd 5, W43, 744, Hold 55 AESHH Zhang et al.(2011), Junquera et al.(2016)2 25 =
ARG S FA ot A3} A ejate]] GRS vA= 890S EA6F 2™, Zhang et al.(2011)2] 7§
A712F el e.Ql B opyet FufjA| 7], Fuj7bE -84 Sk A HESHITE. T3 Junquera et al.(2016) 9] 7
Fralgoll tigk Q1A <, A, F347Hs A, TAAIO] 8 A aclor HER G
2t Hackbarth and Madlener(2013), Glerum et al.(2014), Kim et al.(2014), Rudolph(2016)9] 7% S =
AR F-S FASI] H7|2F T 2 Q18 HESFATE Hackbarth and Madlener(2013)2] é1-Lof| A= o7} o] 2| 12
W] 245 AFA o T Zet A7t 7hsotal B4 58] 2harE et AERIE Tt =) vEr
wow, Glerum et al.(2014)9] Aol A& Tl W FAH|-8o] F&45 HA72E 9T GES A4ste 2408
e, 257, v 8] ddi=9] k2 25 100kmS 74| the] & A= YEpsith
F3F Kim et al.(2014)9] Aol Faizte] AW, w|FSlolso] /-7, w845, A7, A7 a4, F37t
A, H1FYPEE, TN T 5 Fo] T8 Fujele® HERSG O™, Rudolph(2016)9] AollA= 2F=F
744, 2712 A9 BAEER7HE A, FulE R A9 F), TN o] 8 T el o s HEEQH.
Degirmenci and Breitner(2017)«= 7712t e 912 2734, A=7H, F87Hs 79 = gt &, 2344
S AAlste g a217te] JFH-E BA5H ) TS Egbue and Long(2012), Knez et al.(2014), Hafner et
al.(2017)2 7| &A% B4 &oto] 713} A<, 2181, 784 52 BA6IeH, Xu et al.(2015)+=
ASA Hlo| 22 Y-& A5t S-R7HE, W78t v 27 Fol A7)Ake] 8 A8 Qlels AESH
o}, T2k Schmalfu B et al.(2017)= A=RAE Ffsto] 712 Al of ol b2 g el & 2462w, %7

o

o
o

A AGES 2713 FoEE FHH GES A A0 ek,
AYRT AR A F 0] 49 0713 5] AFARE Aetheros efsel A pate] Toe S BA

Sk AT AbRlZE A Gk W, Sele] A9 B 1E B AR A B ohet choret B A2 Fate] 1]

A o9l T, 584 BA S| @77} grshA T ek Aol el A8 B HH £

2 913 |2 A77h A BT A0z BEET 55, 471340 AegehE mgatak gof glolA HudTi i

1 olape] 144 L MR G E QAR F a7 S E AFET] e G s Folglr] fE

o £ AT BAAKE, 254E, FUER, AR et A2 BPet, RUH AFER H71% Aels

3

1%
oli
K=l
kl
>
sk
I ]
re
re
4
=2
>
o
i
rsk
o
)
rf
4
o
o
G

gol oA FAEAE £

Table 1. Literature review

Data Method Author

SP survey Descriptive statistics Lieven et al.(2011)
Binary logistic regression Zhang et al.(2011), Junquera et al.(2016)
Discrete—continuous choice Gwon et al.(2012)
Multinomial logit Park and Kim(2007a), Hahn(2016), Hahn and Lee(2016)
Nested logit Park and Kim(2007b), Hahn and Lee(2016)
Mixed logit Hackbarth and Madlener(2013), Glerum et al.(2014),

Kim et al.(2014), Rudolph(2016)

Structural equation Degirmenci and Breitner(2017)

Internet survey Descriptive statistics Eabue and Long(2012), Knez et al.(2014), Hafner et al.(2017)
Hierarchical bayes Xu et al.(2015)
Path analysis Schmalfu B et al.(2017)
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Table 2. SP survey design

Scenario Purchase price (10000 won) Ratio of public charging station (%) Driving range (km)
1 2,000 20 300
2 2,000 20 600
3 2,000 30 300
4 2,000 30 600
5 2,000 40 300
6 2,000 40 600
7 2,400 40 300
8 2,400 40 600
9 2,400 50 300
10 2,400 50 600
11 2,400 60 300
12 2,400 60 600
13 2,800 50 300
14 2,800 50 600
15 2,800 60 300
16 2,800 60 600
17 2,800 70 300
18 2,800 70 600
19 3,200 70 300
20 3,200 70 600
21 3,200 80 300
22 3,200 80 600
23 3,200 90 300
24 3,200 90 600
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Table 3. Sampling strategy

Vehicle size Subcompact Compact Mid Full Total
Sample size 125 125 125 125 500
(%) (25) (25) (25) (25) (100)
Gender Male Female Total
Sample size 350 150 500
(%) (70) (30) (100
Age 30-39 40-49 =50 Total
Sample size 200 200 100 500
(%) (40) (40) (20) (100)
Vehicle Ownership 0orl >2 Total
Sample size 400 100 500
(%) (80) (20) (100)

ZAL 2k ASA G DEXAFH) =, A9, A5, 4DeIA 20174 59 F 2%(5
RI09-24D0l 24 A8 FASHAR, B LAY § 70 o] e AL Tubledof 2 24
27} 5 ARG 509W 02 74l

Table 4. Survey result

Variable Sample size Ratio(%)

Gender Male 355 69.7

Female 154 30.3

Age 30-39 202 39.7

40-49 203 39.9

=50 104 20.4

Housing type Apartment 335 65.8

Row house 120 23.6

Detached house 39 7.7

Officetel 15 2.9

Average monthly income <3 million won 72 14.1

3-5 million won 192 37.7

5-10 million won 201 39.5

>10 million won 44 8.6

3. e 43
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Table 5. Explanatory variables

Variable Definition
Generic Price Purchasing cost
Station Ratio of charging station
Distance Maximum driving range
Socio— Carl Existing vehicles size per household (1 if respondent has subcompact size, 0 otherwise)
economic  Car2 Existing vehicles size per household (1 if respondent has compact size, 0 otherwise)
Car3 Existing vehicles size per household (1 if respondent has mid— size, 0 otherwise)
Car4 Existing vehicles size per household (1 if respondent has full size, 0 otherwise)
Job Job (1 if respondent has a job, 0 otherwise)
House House type (1 if respondent lives in a detached house, 0 otherwise)
Gender Gender (1 if respondent is man, 0 otherwise)
Agel Age (1 if respondent aged 30-39 years, 0 otherwise)
Age2 Age (1 if respondent aged 40-49 years, 0 otherwise)
Age3 Age (1 if respondent aged after 50 years, O otherwise)
Incl Average income (1 if household’s average income is less than five million won, 0 otherwise)
Inc2 Average income (1 if household’s average income is between five million won and ten million
won, 0 otherwise)
Inc3 Average income (1 if household’s average income is more than ten million won, 0 otherwise)

M3 MRy 22
1. 24 2¥
A Abme] 2ot B 4 A= Table 601 A HEeF Zom, M 7 A9 Blw S fiste] 745 Hap
Z

|
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8,1 BEAS vo| wEHR

Table 6. Estimation result of EV choice model for total sample

Variable Coefficient Standardized coefficient T-value
Price -0.0010 -0.9172 -9.6170%**
Station 0.0241 0.9698 6.9240% **
Distance 0.0026 0.7862 10.6650* **
Car3 0.5113 0.4520 5.5920***
Gender 0.1684 0.1572 2.0660**
Age2 0.4130 0.4110 4.8900* **
Age3 0.3525 0.2888 3.3650***
Income3 0.2991 0.1708 2.1320**

Number of observations=3,054, Z(3)=-1,988.3, p?=0.070, ,?=0.066
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10
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Aol I 2pol], A5 F<zoll T 2o, BAakd akge] whE 2to] A2 G945 Bl ofof wah & A+
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Table 7. Results of likelihood ratio test for market segmentation
Group Test statistic Degrees of freedom Xo.05)
Vehicle size Subcompact - Compact 16.840 3 7.815
Mid - Full
Income level <5 million won 45.937 4 9.488
> 5 million won
Housing type  Detached house 749.38 6 12.592
Apartment
Age <40 94.07 2 5.991
>40
1) BE] 288 A -F-'_-%a*
HGe abgel wet 7 - A3 RS 5 - @A RGeS T8 B3 9 34 A= Table 8, Table 99}

Table 8. Estimation result of EV choice model by vehicle size (subcompact, compact)

Variable Coefficient Standardized coefficient T-value
Price -0.0010 -0.8847 -5.0540%**
Station 0.0203 0.8097 3.2670***
Distance 0.0025 0.7669 8.3160***
Age2 0.2165 0.2113 1.9010*
Age3 0.3173 0.2067 1.8160*
Incomel -0.3047 -0.2990 -2.7910%**

Number of observations=1,518, Z(3)=-999.5, p*=0.050, ;=0.044
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10

Table 9. Estimation result of EV choice model by vehicle size (mid, full)

Variable Coefficient Standardized coefficient T-value
Price -0.0007 -0.6270 -5.0030***
Station 0.0220 0.8960 4,5460%***
Distance 0.0026 0.8087 7.6210%**
Agel -0.5800 -0.5406 —4.9540***
Income3 0.2780 0.1890 1.6560*

Number of observations=1,536, L(3)=-980.4, p*=0.079, p =0.074
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10

7323 A BAAE 5 0P AF A 2 AF Purto] 715 Hee] 74 2 9L AL A0
2 vepton, ol % vhd AFg BAxt o] A4 ol A 9] o 2 Bekeh, v g H o2 A
2 o 97k Y 5 UhE AF BGAE A Pt Bt 3 FAAL 15 57, 19 50 FPAAE F
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Table 10. Estimation result of EV choice model by housing type (detached house)

Variable Coefficient Standardized coefficient T-value
Price -0.0020 -1.8298 -3.5950***
Station 0.0441 1.7900 3.1520%**
Distance 0.0059 1.8192 4.0760%**
Car4 1.3695 1.0760 3.1490***
Age3 0.6078 0.6219 2.0540**
Income3 -0.5101 -0.5206 -1.7190*

Number of observations=234, L(3)=-138.1, p*=0.148, ?=O.111
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10

Table 11. Estimation result of EV choice model by housing type (apartment, row house, officetel)

Variable Coefficient Standardized coefficient T-value
Price -0.0012 -1.2043 -9.0960***
Station 0.0642 2.8258 14.3550***
Distance 0.0022 0.7254 7.5330%* **
Car3 0.3915 0.3742 3.5210%**
Gender -0.4699 -0.3720 -3.0820%**
Age2 0.2893 0.2948 2.5020**
Age3 -0.2067 -0.1769 -1.6850*
Incomel -0.1952 —-0.2168 -2.1350**

Number of observations=2,820, L(3)=-1,475.5, p*=0.245, ?:0.241
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10

3) &5 £EE MY =€

A5 FEo weh I+ 7HEAS 5009HY vt 5008t o] o2 FER B o] AT = Table 12
Table 133} g}, @Bl 7145 5008H o] 79 187 2 75 Btk 713 AEof 1o 2 <7}
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Table 12. Estimation result of EV choice model by income level (under 5 million won)

Variable Coefficient Standardized coefficient T-value

Price -0.0011 -1.0281 -7.8330%**
Station 0.0271 1.0796 5.6110%**
Distance 0.0027 0.8019 7.8900% **
Car3 0.4901 0.4066 3.6580***
Gender 0.2154 0.1871 1.7970*

Age2 0.4449 0.4376 3.8510%**
Age3 0.6545 0.5007 4.2310%**

Number of observations=1,584, L(3)=-1,023.6, p*=0.068, ?:0.061
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10.

Table 13. Estimation result of EV choice model by income level (over 5 million won)

Variable Coefficient Standardized coefficient T-value

Price -0.0008 -0.7156 -5.4500%**
Station 0.0262 1.0682 3.9160***
Distance 0.0026 0.7901 7.3470%**
Car3 0.5082 0.4758 4,0990* **
Age2 0.3167 0.3199 2.8200%**

Number of observations=1,470, Z(3)=-941.8, p*=0.076, P=0.071
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10
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Table 14. Estimation result of EV choice model by age (under 40)

Variable Coefficient Standardized coefficient T-value
Price -0.0014 -1.2699 -5.8820%**
Distance 0.0028 0.8473 7.7810***
Carl 0.2578 0.2473 2.0880**
Incomel -0.3492 -0.3463 —2.9440% **

Number of observations=1,212, L(3)=-803.1, p*=0.044, ;:0.039
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10

Table 15. Estimation result of EV choice model by age (over 40)

Variable Coefficient Standardized coefficient T-value

Price -0.0012 -1.0883 -8.4730***
Station 0.0348 1.4254 7.4450% * *
Distance 0.0026 0.7946 8.0070* **
Car3 0.8322 0.7865 7.1160%**
Gender 0.3619 0.3452 3.3820***
Income3 0.5312 0.3265 2.9170***

Number of observations=1,842, L(3)=-1,138.2, 5*=0.108, »*=0.104
note: ***p-value<0.01, **p-value<0.05, *p-value<0.10
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