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Impact of Local Air Pollution on Electric Vehicle Adoption in Korea

ukz]od Park Jiyoung™*, 71%}¢] Kim Ja In"™*"

Abstract

Promoting policies on eco-friendly cars is a major policy tool to reduce air pollution in cities. This study analyzed
the consumer’s purchase intention on electric vehicles and how air quality problems such as particulate matters affect
their purchase intention using ordered logit model from a survey with 918 drivers in Korea. The results show that
major factors that significantly affect the purchase intention on electric vehicles are the interest in new technologies,
the concerns on environmental problems issues, and the awareness of characteristics of electric vehicles. Especially
regarding air quality issues, consumers who are more interested in climate change or environmental pollution are
more likely to purchase electric vehicles as they recognize the importance of activating electric vehicles as a solution
to particulate matter. In order to spread electric vehicles in the future, it is important to actively promote electric
vehicles that can improve consumer awareness of eco-friendly electric vehicles and to make technical and policy

efforts to improve the eco-friendly nature of electric vehicles such as expanding renewable energy.

Keywords: Electric car, Purchase intention, Particulate matter, Air pollution, Ordered Logit Model, Customer survey
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Table 1_Summary of Demographic of the

Table 2 _PM25 Status by Region in 2018

Respondents
Yearly average Number of days
) Percentage . of PM2.5 with higher PM2.5 above
Category Observations %) Region in 2018 threshold (35 g/m')
ol 563 oL (unit: g g/m’) in 2018 (unit: days)
e ’ 2
Gender Seoul 23 61
Female 355 38.7
Busan 23 60
19~29 233 25.4
Daegu 22 58
30~39 235 25.6
Age Incheon 22 49
40~49 223 24.3
Gwangju 24 65
Above 50 226 24.6
Daejeon 22 43
Self-employed 68 7.4
Ulsan 23 73
Services 61 6.6
Sejong 21 49
Manufacturing 76 83 y
eong-gi 25 7
Occupation | Office Staff/Profession 532 57.9 Oyeong &
Gangwon 23 49
Full time homemaker 88 9.6
Chungbuk 27 102
Student 43 4.7
Chungnam 21 49
Unemployed/Others 49 5.3
Und cile 5 Jeonbuk 25 87
nder qulﬂ[le
282 0.8
Monchly (~3.89million won) 3 Jeonnam 20 37
income Quintile 5~Quintile 7 289 315 Gyeongbuk 2 77
per (3.90~5.19million won) ' Gyeongnam 20 39
household | e Quincile 7 e - Jeju 19 21
(Over 5.20million won) Average 23 59
1 103 11.3
Number of 2 126 13.7
pe;seorns 3 266 29.0 oulgith. M=t P& B0 A% S 23y
4 341 37.2 -
househod gt ©]o] L2 9l sgalolr], A1 o}t Azt
over 5 81 8.8
Single bowse i s Sk BNHRA] et 2ol B4 vEhZ] A
House Multi-family house 96 10.5 St HpEA nNHR] R d4E Aot
type Apartment 697 75.9
Others 1 0.1
2. ATy
2) X|9E O|MHX| X|& 1) 242

219 f7|edeE Uells A8=Es ZrAHA]
(PM2.5)38%3-& L83 TARA 5 2019). 1770
AEEE 2018W% 715 FLot AF
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Table 3 _ Statistic of Variables

Variable Questionnaire Description Mean Deviation frequency(%)
DQ2 0=559%(61%)
=male, 1 =femal . 4
Gender Gender Gender, 0=male,1=female 0.39 0.49 1=359(39%)
1=232(25%)
D A 1=19~29, 2=30~ =40~4 2=230(2
Age Q3 ge, 9~29, 30~39, 3=40~49, 248 L12 36(26%)
Age 4= over 50 3=224(24%)
4=226(25%)
Less than 3 134(14%)
Income DSQ3 Household Income, million KRW 4.62 1.57 3~49, 385(42%)
Income 5~6.9, 285(31%)
Above 7, 114(12%)
CarFuel AQ7_1 Primary decision factor when purchasing car, 0.23 042 1=209(23%)
CarFuel O=others, 1=fuel type 0=709(77%)
1=593(65%)
2=2 0
NoCar 1:?%1 Number of vehicle owrlllershiE 1per household, L42 0.65 3= 4;(35(;7)%)
0 cars per househol
4% et hou 4=5(0.5%)
5=4(0.4%)
10~39: 124(13%)
PM Number of days with higher daily average of 40~59: 224(24%)
EVPM 61.66 17.6
EVPM PM2.5 than threshold value in 2018, days 1 60~79: 473(52%)
80~: 97(11%)
1=54(6%)
EVinfo CQ4—1 Consumer’s awareness(EV  Price), 2=24827%)
Pri - EVinfo_ S-voint Lik A 3.01 0.97 3=271(30%)

rice Price -point Likert scale 4=327(36%)
5=18(12%)
1=69(8%)

C 2 2=231(2
EVinfo Q,4* Consumer’s awareness(EV  Subidy), 3125%)

Sub EVinfo_ S-point Likert scale 298 099 3=29062%)

. Sub pome 4=306(33%)
5=22(2%)
1=84(9%)
2=265(2

EVinfo CQ_4—3 Consumer’s awareness(EV Maintenance fee), 65(29%)
Mice EVinfo_ S-noint Likert scal 2.87 1.03 3=294(32%)
ee Mifee -point Likert scale 4=238(26%)

5=37(4%)

1=76(8%)
EVinfo CQ_4*4 Consumer’s awareness(Other EV benefit, 2=276030%)
B f_ EVinfo_ R d e0), S-point Lik Al 2.84 0.99 3=314(34%)
enefit Bencfic exemptions and etc), S5-point Likert scale 4=223(24%)

5=29(3%)

1=57(6%)

C 2=236(26
EVinfo_ Q_4—5 Consumer’s awareness(Fueling), 36(26%)
EVinfo ) . 2.99 0.97 3=318(35%)

Fuel - S-point Likert scale

Fuel 4=275(30%)

5=32(3%)

1=72(8%)

, CQ4_6 - 2=277(30%)

EVinfc - g D
R; - EVinfo_ Com“megs af’vare;le:s( “Z'l“g range), 2.88 1.00 3=206(32%)
nge Range -point Likert scale 4=239(26%)

5=34(4%)
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Table 3 _ Statistic of Variables (continued)

Variable Questionnaire Description Mean Deviation frequency(%)
1=5(1%)
EVeons CQ8 5 Degree of agreement with EV properties 2=84(9%)
Mileage_ EVcons_ (Inconvenient for short mileage), 3.64 0.86 3=282(31%)
Mileage S-point Likert scale 4=416(45%)
5=131(14%)
1=8(1%)
Degree of agreement with EV properties 2=56(6%)
EVcons_ CQ8_6 . . . .
Fuel Evoons Fuel (Inconvenient for fuel‘mg t.han conventional vehicles), 391 0.88 3=185(20%)

- S-point Likert scale 4=429(47%)
5=240(26%)
1=5(1%)

EVpros_ Q87 Degree of agreement with EV properties 2=220%)
Env EVpros_ (Eco-friendly, S-point Likert scale 4.22 086 3=163(18%)
Env ’ 4=304(33%)
5=424(46%)
1=5(1%)
EVpros €8 8 Degree of agreement with EV properties 2=650%)
Econ - EVpros_ (Economical), S5-point Likert scale 371 089 3=309(34%)
Econ ? 4=347(38%)
5=192(21%)
NearEV CQ6 Having acquaintance who drives EV 0.8 045 0=0658(72%)
NearEV 0=None, 1=Yes 1=260(28%)
1=12(1%)
CcQ9 2=80(9%)
TecSavvy TecSavvy Interest in new technology, 5-point Likert scale 3.58 0.85 3=296(32%)
4=427(47%)
5=103(11%)
1=5(1%)
Envrn CQ10 Concerns on climate change and environment 2=364%)
Prot EnvrnProt problems, 5-point Likert scale 380 080 3=26529%)

’ 4=445(48%)
5=167(18%)
1=14(1.5%)

QI 2=101(11.0%)
EVPI EV Purchase Intention 3.54 0.90 3=291(31.7%)
EVPI
4=401(43.7%)
5=111(12.1%)
1=8(1%)
Health QL2_1 I agree with that particulate matters are 2=304%)
Health R R . 4.21 0.88 3=111(12%)
PM threatening our health, 5-point Likert scale
PM 4=353(38%)
5=407(44%)
1=4(0%)
cQI2 4 I agree with that activating electric vehicles are 2=52(6%)
EVPM EVPI\?[ important to mitigate particulate matters, 3.85 0.86 3=237(26%)
S-point Likert scale 4=413(45%)
5=212(23%)
1=10(1.1%)
EVPI_ Q125 I agree with that I I agree with that I will 3.80 0.89 ;;22(76(;6%9)%)
LT - purchase EV in the long term, 5-point Likert scale

4=400(43.6%)
5=206(22.4%)
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Table 4 _Factor Analysis

Variable F1 F2 F3 | Reliability
Q4 1 076 0.08 0.07
CQ4 2 077 -0.02 0.08
Q43 0.82 -0.02 0.00

0.9084
Q4 4 0.80 0.01 -0.03
Q4 5 078 0.03 0.09
Q4 6 0.80 0.04 -0.01
Q8 5 0.07 0.69 0.09

0.6297
Q8 6 -0.02 0.59 0.28
Qs 7 -0.04 0.21 0.77

0.5905
Qs 8 0.26 0.0 0.57

Note: Principal factor analysis and varimax rotation.
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EV for the Next Vehicle(Ordered probit)

Variable Coefficient Standard Errors z P> |z| {95% Conf. Interval}

Gender 0.148 0.081 1.83 0.067 —0.010 0.306
Age 0.023 0.035 —0.66 0.512 —0.092 0.046
CarFuel 0.133 0.090 147 0.141 —0.044 0.309
NoCar 0.066 0.061 1.09 0.276 —0.053 0.186
Income 0.012 0.025 0.48 0.633 —0.038 0.062
NearEV 0.402%%* 0.091 4.44 0.000 0.225 0.580
TecSavvy 0.649%* 0.060 10.81 0.000 0.532 0.767
EvrnProt 0.393%%% 0.062 6.33 0.000 0.271 0.515
HealthPM —0.029 0.053 —0.56 0.579 —0.133 0.074
EVPM 0.300%%* 0.054 5.52 0.000 0.193 0.406
PM 0.004 0.002 1.73 0.083 —0.000 0.008
F1_EVinfo 0.055 0.053 1.05 0.294 —0.048 0.159
F2_EVcons —0.325%%% 0.057 —5.75 0.000 —0.436 —0.214
F3_EVpros 0.332%%%% 0.062 5.33 0.000 0.210 0.454
Jeutl 2.480 0.360 6.9 0.000 1.775 3.186
Jeut2 3.921 0.349 11.2 0.000 3.236 4.606
Jcut3 5.401 0.362 14.9 0.000 4.692 6.111
Jeut4 7.353 0.395 18.6 0.000 6.579 8.127

Number of obs. = 918

Results LR Chi2(1'4) = 59891

Prob>chi2 = 0.0000

Pseudo R2 = 0.2533

Note: *p<0.10, **p<0.05, ***p<0.01.
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Table 6 _ Analysis of Intent to Purchase EV in the Long Run(Ordered probit)

Variable Coefficient Standard Errors z P> |z| [95% Conf. Interval}

Gender 0.016 0.080 0.20 0.840 —0.140 0.172
Age —0.038 0.035 —1.09 0.276 —0.107 0.030
CarFuel —0.088 0.089 —0.99 0.321 —0.262 0.086
NoCar —0.034 0.060 —0.57 0.570 —0.153 0.084
Income 0.016 0.025 0.64 0.519 —0.033 0.066
NearEV 0.131 0.089 1.46 0.144 —0.045 0.306
TecSavvy 0.207%%% 0.057 3.63 0.000 0.095 0.320
EnvrnProt 0.183%* 0.061 3.00 0.003 0.064 0.303
HealthPM 0.180%* 0.053 3.42 0.001 0.077 0.283
EVPM 0.656%#% 0.056 11.71 0.000 0.546 0.765
PM 0.001 0.002 0.46 0.645 —0.003 0.005
F1_EVinfo 0.056 0.052 1.06 0.287 —0.047 0.158
F2_EVcons —0.127* 0.056 —2.28 0.022 —0.236 —0.018
F3_EVpros 0.24 5%k 0.061 3.98 0.000 0.124 0.365
Jcutl 2.226 0.356 6.3 0.000 1.528 2.924
Jcut2 3.376 0.341 9.9 0.000 2.709 4.044
/cut3 4.828 0.352 13.7 0.000 4.138 5.518
Jeutd 6.427 0.372 17.3 0.000 5.697 7.156

Number of obs. = 918

Results LR Chi2(1'2) = 487.63

Prob>chi2 = 0.0000

Pseudo R2 = 0.2094

Note. *p<0.10, **p<0.05, ***p<0.01.
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