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Abstract This study is an online survey for consumers in the metropolitan areas of Japan and Korea,
which are advanced countries in Asia, and the maturity of the automobile market. The purpose of this
study is to compare the results of Korea and Japan. As a result of this study, we analyzed the
differences between the consumer characteristics and the optional attribute factors of low-carbon
automobiles of Korea. There was a difference. It was found that the factors of low carbon car selection
attribute differed with age, and that stability was more important when selecting low carbon car as
income level increased. In Japan, there were no differences in the selection attribute factors of low
carbon cars by gender, age and income. In addition, there is no difference in the relationship between
the future purchase timings of low-carbon car types in both Korea and Japan. Implications of this study
Korea has a meaningful result that Korea tends to select low-carbon automobiles with an emphasis on
economic aspects and ages, and that safety tends to emphasize safety of low-carbon automobiles
according to income levels. In the case of low carbon car, there was a tendency to select a low carbon
car without any difference in consumer characteristics. The relationship between the expected purchase
time according to the type of low carbon car and the Korean car show that the preferred car within
the next 10 years among the low carbon car types is electric car and Japan prefers hybrid car.

Key Words : Low-Carborn Vehicles, Consumer Characteristics, Consumer Choice Attributes, Low-Carborn
Vehicles Types, Future Purchases Dates
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Table 1. Types of low-carborn Vehicles on currently
the market

type Characteristic

Powered only by an electric motor

Electric Vehicles (EV) and need periodic electrical charging

Hydrogen Fuel Cell Only driven by electric motor and

Vehicle (FCEV) need to charge hydrogen fuel
Hybrid Vehicles (HEV) Mix engine and motor

Plug-in Hybrid Charged via plug and used by

Vehicle(PHEV) mixing engine and electric motor
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Fig. 1. Trends in Sales Volume and Share of World Low
Carborn Vehicles

Source: Bloomberg New Energy Finance, Electric Vehicles to
Accelerate to 54% of New Car Sales by 2040, 2017. 7. 6
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Fig. 2. Global Low Carborn Vehicles market outlook
Source : Frost&Sullivan, The Strategy for Introduction of Electric
and Autonomous Vehicles, 2017. 3. 6.
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Table 2. low carbon car production and sales efficiency
of domestic car manufacturersb (unit:number)

2016 year 2017year January~September|
Classify | . Domestic
Model Name|"roduct} Domestic Export| Production [consumpti Export
on [consumption on
EV 10,194 5,282 1,901 | 14,253 7,957 | 6,488
PHEV 896 117 899 1.119 209 962
FCEV 233 80 178 232 54 157
Total 11,323 5,479 2,978| 15,604 8,220 | 7,607

Source: Korea Automobile Manufacturers Association, Automobile
Statistics Monthly Report, December 2016 and September 2017
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Table 3. Domestic Low Carborn Car Market Status and

Outlook (unit: number)
. 2017 | 2018 | 2019 | 2020 CAGR
Classify] 2015 | 2016 ® ® ® © (2015-2020)%)
HEV ]29,017|62,420( 73,000 |108,000| 66,000 {253,000 50.74
PHEV | 128 | 281 | 5,000 | 10,000 | 13,000 | 19,000 58.64
EV | 2,558] 5,914 | 30,000 | 40,000 | 50,000 | 64,000 59.05
FCEV| O 71 300 | 2,000 | 2,600 | 3,900 149.90
Total
Low [31,703|68,686|108,300|160,000(23,1600|339,900 52.96
(Carborn

Source:Korea Automobile Industry Association / Ministry of Trade,
Industry and Energy's 3rd Basic Plan for Development and Distribution of
Environment-friendly Vehicles
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Table 4. Recent worldwide sales volume of low carborn

cars
Classify 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Year | Year | Year | Year | Year | Year | Year | Year
Total vehicle
market |73,787(77,107|81,20884,95587,372|89,857|93,856|95,264
(1,000 unit)
Sales
(1,000 | 31 40 71 116 | 196 | 320 | 470 | 749
BV unit)
ratio(%) | 0.04% | 0.05% | 0.09% |0.14%| 0.22%| 0.36% | 0.50%| 0.79%
Sales
PHE| (1,000 | 4 13 56 | 102 | 131 | 236 | 290 | 465
V| unit)
ratio(%)|0.01% |0.02%|0.07% |0.12%| 0.15%| 0.26% | 0.31% 0.49%

Source:SNe Research (2010, citing KAMA data), OICA, CPCA
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Table 5. Low Carborn Vehicle Sales Status by Major

Country (unit: %)
Nation 2016 year 2017 year
EV | PHEV | FCEV | EV | PHEV | FCEV
China 76.1 | 23.9 0 81.2 | 188 0
America 540 | 454 0.6 52.8 | 46.0 1.2
Japan 36.7 | 60.8 2.5 16.1 83.3 1.6
EU 35.0 | 64.9 0 443 | 35.7 0
Total 60.6 | 38.1 0.3 615 | 382 0.3

Source:SNe Research (2010, citing KAMA data), OICA, CPCA
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Table 6. New car sales performance and government

target (%)
et 2015 2020 2030
assity (Performance) (goal) (goal)
Existing Vehicle 73.5 50~80 30~50
Low Carborn 265 2050 50-70
Vehicles

(HV) 222 20~30 30~40

(EV) 027 y -
(PHV) 0.34 1520 20-30

( FCV) 0.01 ~1 ~3

Source: European carmaker AVERE “ European Alternative Fuels
Observatory " write Based on press releases from Asian and US
automakers
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Table 7. Demographic characteristics of the sample

frequency | Composition

10( O/

Characteristic division N ratiol%)
Japa

Korea |Japan| Korea n
gender male 100 100,  50.0| 50.0
female 1000 100] 50.0] 50.0
20-29 40 40, 20.0| 20.0
30-39 40 40, 20.0| 20.0
age 40-49 40 40, 20.0| 20.0
50-59 40 40, 20.0| 20.0
60-69 40) 40, 20.0] 20.0
Less than 1 million won 18 57| 9.0 28.5
Monthly 1 m?ll?onﬁm?ll?on won 27| 47| 13.5| 23.5
Income 2 m!ll!on*Sm!Il!on won 58 41 29.0] 20.5
3 million-5million won 61 28 30.5 14.0
More than 5 million won 36) 27| 18.0] 13.5
Unmarried man 40 53] 20.0] 26.5
Marital StatusI\A_arr’\ed man 60| 47, 30.0| 23.5
Single woman 1 43 20.5 21.5)
Married woman 59 57| 29.5) 28.5
1 person 26 57| 13.0] 28.5]
Family 2 people 35 50| 17.5 25.0
number 3 people 51 52| 255 26.0
4 people 71 29 355 14.5
5 or more 17 12 8.5 6.0
K= middle school graduation 1 2 0.5 1.0
Final High school graduate 1 60|  20.5 30.0
education |College graduate 137| 125 68.5 62.5
) graduate school 21 13 105 6.5
Agriculture/Fishing/ Forestry 1 0| 0.5/ 0.0
Professional management 23 25 11.5) 12.5
self-employment 17| 16 8.5 8.0
Service Sales 10| 17| 5.0 85
Office work 91 61 45.5 30.5
job Daily workers 2| 4 1.0 2.0
Production / Functional 6 5 3.0 25
student 17| 6| 8.5 3.0
housewife 21 32| 10.5/ 16.0
inoccupation 9 21 4.5 10.5]
Etc 3| 13 15 6.5
Type of |General car 135 56| 87.7| 68.3
vehicles you |Low fuel consumption / 9 8| 58 9.8

emission vehicles
Hybrid vehicles (HEV) 8 15 5.2 18.3
Plug-in hybrid vehicles 0 1 00 1.2
own (PHEV)
Electric car (EV) 0| 0 0.00 00
Hydrogen Fuel Cell Vehicle 0] 0] 0.0 00
(FCEV)
Etc 2 2| 1.3 24
0 46/ 118 23.0| 59.0
Number of {One 118 70 59.0] 35.0
vehicles 2 units 35 8 1750 4.0
3 or more 1 4 0.5 2.0

2 3= 34 100%(50%), 34 10098(50%)°]
2gstglon = YA 1009(50%), 914 10078(50%)
o] SHEIAtE. AYHEREE =9 20-294] 40 (20%),
30-39A4] 4078(20%), 40-49A4] 40%8(20%) 50-59A 40
5(20%) G0-GOAl 407H(20%)°] Sl oH YRE
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8(20%) 50-5941 40%8(20%) 60-69A] 4098 (20%)°] -
ottt A5E2 =] 49 1008Hd w9k 18
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olgk 5878(29.0%), 300~500%HA0]Et 6178(30.5%),
SOOU]—%J_O]M— 36‘11(18 Ocy)o] 5].0:1 ocq 0151_,] 7:]0
1091wk 5798(28.5%), 10~209Hdl wigk 473
(23.5%), 20~300%10]9t 417(20.5%), 30~505HAH|gt
28(14.0%), 509t:llolA} 2778(13.5%)°] -SH5H3ict.

42 EHF=O| MR U EITY
4

) e SH=ET
S0l gt A=y 3 & SHsH] A% EAET
2 oy 79 EHTES FoiAl AR E nod 4
Q= 323} dutAla~(Cronbach's Alpha Coefficient)
£ o83t ARE=E SAFsloitt. V& BHo] Agddo|
Al 2E8F GG 0.7 o]l S SHTEY 4lF]
go] Sltk= TS oSl on(15], SHTEY
14131%_3&0 | Slof Tg7NE- Aotk Ao = wastgirt

2 o LojA] 2AqHEo] AFAS AASH 23} Table 8
U4, ] 324} go} ZE2 Skt GE 1 dAE oz 0.7
Ho 382 SXPE0] YHLTAIL il & 4=

Table 8. Result of reliability analysis as to components

Number of items Cronbach's Alpha
factor
Korea Japan Korea Japan
Estimated Purchase Period 5 5 .820 933
Product Profit 7 7 923 .904
Attribut
es Safety 5 5 .887 .880
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Table 9. Result of confirmatory factor analysis of
measured items

for standard formation. 941 912
Approximate ohi | 3149 155 | 3317.78
square
Bartlett's formation test Degree of 253 253
freedom
Probability of | 4o 000
significance

Low Carb hil factor
ow Larporn venicle
selection attribute ! 2 8 4J
factor KoreaJapan|Korea [Japan|Korea |Japan|Korea ar?a
(Gas station | 4 | ges| 123 015 | 843 |-116]  |-.049
infrastructure
Funct) A / S diversity |_ o3| 65| 148 | 126 | 807 |-038 007
onalit|_and integrity
y and| Charging time |[-.011].793] .152 |.010 | .798 | .090 -.052]
servicl Energy capacity | g | g14|-021| 104 [ .70 |-034]  |.021
eabilitl and mileage
Y [Ease of operation|-.001|.526| .476 | .040 | .535 |.239 -.152
Power and | 25 | 71| 377 | 129 | 425 | 230 086
maximum speed
_ Vehicle | g9 |- 112-.112| 810 033 |.108|  |-.008
maintenance cost]
Fuel efficiency | .832 |.227]|.022 | .582 |-.008|-.184] -.149
Automobile | 766 | 07| 203 | 783 | .072 |-086  |.041
ordinance tax
Vehicle price |.782 |.139|-.065|.532 |-.036.051 -.031
Profit i
Part price | 769 | 264|-.124| 451 |-.145/-.146 -.190
Vehicl
Vehicle price
assistance 767 |.078| .008 | .788 | .013 |-.086| .041
subsidy
Fuel related | 650 | 045| 249 | 843 | 042 |-014]  F022
detergent
Safety factor |.562 |.268| .101 |-.098|-.256|.034 738
’\’l'f'”te”a”ce 407 |-.079)-.001| .137 |-.403|-.019 768
requency
safetyBatterv efficiency| .398 |.350 |-.197] .070 |-.558|-.024 §5]15)
Ruggedness of | 4151 35 180 | 016 |-374| 048 748
the body
Possibllity of | 559 | 005 286 | 096 |-.366|.104 625
accident
Color .008 |-.088 .849 | .027 | .141 |.775 -.047|
ima Design .082 |.218] .720 |-.002| .016 |.732 .032
9 Brand .035|.017 .538 | ,055 |-.217|.515 -.203]
Riding sensibility| .083 |.455|.509 | .127 |-.377|.346 011
Test of KMO and Bartlett
Kaiser-Meyer-Olkin_measure of suitability] Korea | Japan

43 7+44d

431 SR AHIKIO| SN, A, ASH)
© MERARISAR| MEIANQOIZR, O

A, 7154 2 MHIATO, O[DJX)0Y Xf0[7}
ET

M= A

St JEO] An|RF BT AvRe] AetaAbEAt
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2 {93 o7t gl AR YEhgTh

Table 10. Gender Difference Analysis on Low Carbon
Vehicle Selection Attributes(Korea)

Independent Sample Test(Korea)

Levene's
Equal Variance| T-test for equality of means
Classi Test
I
assty Signific Degrees | Significance
F t of Probability
ance

freedom |(Both Sides)
Equal variance | 0.452 | 0.5602 | 0.87 198 0.385

Profit | Equal variance
not assumed

Equal variance|0.567 | 0.452 |-0.633| 198 0.5627

0.87 [195.907| 0.385

safety | Equal variance
not assumed

Functio| Equal variance | 3.121| 0.079 |-1.694| 198 0.092
nality

& Equal variance
Service| not assumed

-0.633| 197.94 0.5627

-1.694191.195 0.092

Equal variance | 0.52 | 0.472 |-1.183| 198 0.238

Image | Equal variance

-1.183| 197.97 0.238
not assumed

0] A9 o] e ATAEAY BE Auid:
Aol Hol7k i A(p)0.05)0.2 Lehge.

Qo] Aol o] ME ARaAEHe] BE A
g3 2.Qlof Hjol7} gl A(p)0.05)02 ekt
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Table 11. Gender Difference Analysis on Low Carbon
Vehicle Selection Attributes(Japan)

Independent Sample Test(Japan)

Levene's Equal
Variance Test

T197-test for equality
00.099f means

_ Significa
Classify L Degrees| nce

R of |Probabil

freedom [ty (Both

Sides)

Equal variance| 0.474 | 0.498 | 1.658 198 0.099

Profit | Equal variance
not assumed

1.658 |197.306| 0.099

Equal

; 0.139 | 071
variance

-0576 | 198 | 0.565

safety -
Equal variance

not assumed
Functio |Equal variance| 0.97 | 0.326 | 0.294 198 0.769

nality & |Equal variance
Service | not assumed

Equal variance| 1.318 | 0.252

Image | Equal variance
not assumed

-0.576 [197.575| 0.565

0.294 |195.948| 0.769

-1.232 | 198 0.219

-1.232 [198.808| 0.219

Table 12. Age Difference Analysis on Low Carbon
Vehicle Selection Attributes(Korea)

Analysis of variance(Korea)

. Sum  of Mean Signifi
Classify squares of square FALSE cance

Profit | \With-in Group | 82532 | 195 | 0.423

Total 86.996 199
With=in Group | 2.437 4 0.609 | 1.372 10.245
Safety | With-in Group | 86.602 195 0.444
Total 89.039 199
Function With-in Group| 1.928 4 0.482 | 1.359 | 0.25

With-inter
Group

With=in Group | 98.986 | 195 | 0.508

Total 100.245| 199
With-in Group| 3.375 4 0.844 | 1.477 | 0.211
Safety | With=in Group|111.425| 195 | 0.571
Total 1148 | 199
Functio With=in  Group| 0.874 4 0.218 | 0453 | 0.77
nality &|With-in Group | 93.992 | 195 | 0.482
Service | 94.866 | 199
With=in Group | 2.448 4 0.612 | 0.992 | 0.413
Im,age | With-in Group [120.325| 195 | 0.617
Total 122.773| 199

1.256 4 0314 | 0619 | 0.5

Profit

AR AL Aol G2 AAAER O] BE A
4o Aol7} gl Aow tehget.

Table 14. Income-Level Difference Analysis on Low
Carbon Vehicle Selection Attributes(Korea)

Analysis of variance(Korea)

Signif
Classify Sum of |y | Mean | on op liane
squares SQuare e
Wgh"”ter 1938 | 4 | o485 | 111 |0353
roup
Profit |\With-in Group| 85088 | 195 | 0436
Total 8699 | 199
. |With=in Group| 3.038 4 0.76 2.177 |0.073
Function

ality & [With=in Group| 68.04 195 0.349
serviee ™ otal 71078 | 199

ality & |With-in Group | 69.151 195 0.355
service Total 71078 | 199
With=in Group | 1.37 4 0.342 | 0.741 | 0.565
Im,age | With=in Group | 90.106 195 0.462
Total 91.476 | 199

0] A9 Aol BE ARaERe) RE e
HRQ1% AANE Zol7h i 2 p=0.035¢0.05)2.
= Uehge

Table 13. Age Difference Analysis on Low Carbon
Vehicle Selection Attributes(Korea)

Analysis of variance(Korea)

Classify SS::;rs; df Mean

FALSE Significa
square nce

With=in Group| 0.908 4 0.227 | 0.489 |0.744
Im,age |With-in Group| 90.568 195 0.464
Total 91.476 199

0] AY ASSE UE ATAAEAY BE A
&4 Q015 Aol AFe](p=0.032€0.05)7t =
o= Uehgt

Table 15. Income-Level Difference Analysis on Low
Carbon Vehicle Selection Attributes(Japan)

Analysis of variance(Japan)

Sum  of df Mean FALSE Significa

Classif
v squares square nce

Profit |With-inter Group| 1.371 4 0.345 | 0.676 | 0.609
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AR G £E5Z0) U2 AetaAEAY wE A

240z YRAR Auo SHYPE, A, &
S AAAEA] HASHAAHA, A,
7154 8 AElsEol, ojulA)o] Hol7k ke Holet
L 7b 12 o] 49 Aol Xolt glon dg
M2 B O ANl Hol7} glom A5SEER
189k 1 YAl Aol Gl Ao vrepit. ol
Aol wet AekaAlEA Aeaclo] tol7t Solgtol
W} Hol7} Gl FO2 Upehton] aE4zo] Fol
of wet ARARER AEA PGPS B S5
o7l 89log wokth

QRO HOL A, A, A5EE AR2AEH
o MEj&4 R0 Hol7} g Foz vehet.

4.3.2 MELASA FEE MELXSKE HlSTHIHAl
719 -0 eh=at Y= AHIXIS2 XfO[7t
UZ AO0ICH.

Table 16. Association of Low Carbon Car Estimated
Purchase Time by Type(Korea)

Estimated Purchase Date

Classify Current | Within | Within | Within [ Within | Total
Purcha| 3 5 8 10
se years | years | years | years
Hybrid
Vehicles | 96 58 48 32 27 261
(HEV)
Plug-in
Hybrid
Types of VShY‘C‘e(P 31 | 57 | 3a | 18| 14 | 154
low-car HEV)
born
Vehicles | Electric
Vehicles 67 74 88 94 77 400
(EV)
Hydrogen
Fuel Cell 6 " 30 56 82 185
Vehicle

With-in Group | 98.874 | 195 | 0.507 [ (FCEV)
Total 100245 199 Total 200 200 | 200 | 200 200 1000
With-in Group | 4114 | 4 | 1.029 | 1.812 | 0.128 Chisquare test
o Asymptotic
Safety | With-in Group |110.685| 195 | 0.568 Classify Value Dﬁg;edeosmof significance
Total 114.8 199 (two-sided test)
Functio | With-in Group | 1734 4 0433|0908 | 0461 Pearson chi-square|  210.799 12 0
nality &| With=in Group | 93.132 | 195 | 0.478 Right one way 211.845 12 0
Service - ;
Total 94.866 199 Linear tov linear 156.675 1 0
. coupling
With=in Group | 2.992 4 9.748 | 1.218 | 0.305
Effective C:
Im.age | With-in Group |119.781| 195 | 0.614 e 1000
Total 122773| 199 a. Cell 0 (.0%) is a cell with an expected frequency of less than 5.
Minimum expected frequency is 30.80

9] B9 Agth At FF W FF Al
719k] ATAdol 9lo] Pearson ZHoAlE AHEAF o]
210.799°]3L p=0.000¢0.050]| B2 A& Aol Q=
Rog yehytt

Table 17. Association of Low Carbon Car Estimated
Purchase Time by Type(Japan)

Estimated Purchase Date

Classify | CUrrentyurpin | within | within | VTN | Total
Purcha 10
3 years|b years|8 years
se years
Hybrid
Vehicles | 112 99 84 73 70 438
(HEV)
Plug-in

Types v:%tglrgp 35 | a2 | 37 | 2| 31 | 7
(o)

low-car| HEV)
bom | Electric

Vehicle | vehicles | 35 39 53 55 52 234
s (EV)

Hydrogen
Fuel Celll 4g | 20 | 26 | 40 | 47 | 151
Vehicle
(FCEV)
Total 200 200 200 200 200 1000
Chi-square test
Asymptotic
Classify Value Dﬁg;ede;mof significance
(two-sided test)
Pearson 45.173a 12 0
chi-square
Right one way 44.845 12 0
Linear to_ linear 39596 1 0
coupling
Effective Cases 1000
number

a. Cell 0 (.0%) is a cell with an expected frequency of less than 5.
Minimum expected frequency is 30.20
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Y29 AL Aeka AsAt fF0 wE e FufjAl
7124e] ATAJoll Qo] Pearson ZIolAlE HASAF0]
45.173°]1L p=0.000<0.050]82 o]uZ A2 AF/Jo]
A= Aoz yERth

2207 3=y B nE Aekh AEA {30
o2 e FujA712k] ABAd el qlotA= Aol7t ¢l
= A2& yehd 7Hd 2+ 714E I

n
HEE A YRR AelRe] EH(H
¥, 99, 2598 AgadERe] He44a91(3
A, PR, 754 D AELATL), olulA)e] Holt
9 Zoltt 2he 7H 1.2 To) A% eAeiol et 4
SAAEAAE 10 AT AESEE folu)e
A3z 7M1 B2 s 2ue] A9t dulg
=4 AL 4210 ofFe o]t gl
Ao eht 7H1L 7|2 gk

AR ASAAER oA 7)o g
Aol T QB 2HIAEL Hol7} e Folch ek
7H 2 Wt AR 2El BE RS9 A
SAAER} ogTAY] AuHe] ol Hol7} gl
L 702 et /44 2% 71z,

714 A% ATE 80K Table 187 2},

Table 18. Hypothesis test result

Verification Result

division hypothesis

Korea Japan

The characteristics of
Korean Japanese
consumers (by
gender, age, and
income) will differ in
the selection partial
attribute factors accept
(economics, stability,
functionality, service
convenience, and
image) of low carbon
cars.

hypothesis1 reject

There will be a
difference between
Korean and Japanese
consumers regarding

the relationship

between the low reject reject
carbon vehicle type
and the expected
purchase timing of
low carbon auto
types.

hypothesis 2

AL o] B, AP, 25 A
AAEA] AHEH LA, WA, 7154 2
B89y, olulA)el] Hol7t e Aoleek 74

B9k v FAKNE Hol7h gon] AESE
2w QPgAe] Hol7} ol Ao Uehtet ol
of ke AgkaEAr A8 aclo] te]7t Solztol whet
o]t gl A0 Uehton] A5gzo] Folyel ut
o ASAAEA AeA PP B FasH ofrl
29108 BT} Eet Uio] 29 AuIAEAo] Ak
A5 Aol ol7t gl AL We dravlzt
o] stoluelEnt Fejalstolne g Fulsha glo.
o Baishsn Qirks 22 Uehis dyoR ¥ 4 9
.

ARG AR oA TeAl 7] gt
Aol Gt AR AHREL Fol7h 9 Aole e
71 2 T QR AEld BE ASAAERPE A
SRR oTIA 7] gkl ok Ffol7t ¢
L 7og teht 71 2% J)Zsiglon of d
Bo) AMAFEL ARaAER o] uet A7)
Aok o] o3 AekaAiEAte) Selie) 3,
JeriAE Ao S A1, AAHE @ gRe) A9 5
B33 a0 g8 FA7IE BT Ao sk
AR 9 BHH 84S HoKT WAt USS A
A8t QIet.
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