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ABSTRACT

In this study, factors affecting the efficacy of EV charging infrastructure improvement were
investigated for EV users on Jeju Island. This study analyzed satisfaction with the EV charging
infrastructure and demographic factors that affect the efficacy of EV charging infrastructure
improvement. Factors found to affect the efficacy of EV charging infrastructure improvement include
a sufficient number of charger installations, the speed in using EV chargers, the ease of obtaining
additional information about charging, and fast customer service for faulty chargers. It was also
confirmed that demographic factors such as user’s housing types had a significant effect. This study
contributes to verifying user satisfaction with the construction of EV charging infrastructure
throughout Jeju Island.

Key words : The efficacy of EV charging infrastructure improvement, EV charging satisfaction, EV
charging infrastructure installation
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<Table 1> EV & EV charger spread status in Korea(Normal charger & High speed charger)

T5 2017 2018 2019 2020 2021
EV 25,108 55,756 89,918 134,962 201,520
(July)

EV charger 13,676 27,352 44,792 64,188 72,105
(June)

Source : KPX(2021)

A FE-EAXE= ‘Carbon Free Island by 2030’3} 22 3 7|dk o), A7|2} RF-& 9% 8§ o] &9
W= Test-BedZA1 9] &S 7|02 H7]a} Bgo] AE AAAZA F#E3] 7|3 BaS S A& F
xd*a‘m 9lom <Tuble 2-¢] M7 B 714 24 Axe} 72 ARL B3| 1 ATE FAT 5 A
(Table 2) EV & EV charger spread status in Jeju(Normal charger & High speed charger)

S 2017 2018 2019 2020 2021
EV 9,258 15,480 18,128 21,216 25,427
EV charger 7,272 11,091 13,872 17,217 19,840

Source : Jeju special self-governing province Dept. of transport policy(2022)
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<Fig. 1> Research model
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<Table 3> Measurement, scale, category & reliability

Alpha if
Measurement Scale & Category item deleted
© Female
Gender D Male 0.810
D 20s @ 30s
Age @ 40s @ 50s 0.812
® 60s 1
L © Rural area
Residential area @ Urban area 0.820
. © Apartment house
Housing type @ Detached house 0809
Using convenience 0.801
Sufficiency of EV charger installation 0.800
EV charging _Speed in using chargers @ Not satisfied 0.803
infrastructure ~ Ease of identifying charger’s location-information | [ 0.810
satisfaction Ease of paying charging-charge ® Very satisfied 0794
Ease of obtaining additional information about charging 0.801
Fast customer service for fault chargers 0.802
The efﬁcac'y of Feeling of convenience in using charger @ Not at all 0.808
EV charging Feeling of charger’s enough installation ! 0.798
infrastructure
improvement  Feeling of waiting fime’s roduction in using charger | & Very much 0.804

Cronbach’s alpha=0.823

=

o
ok
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<Table 4> Reliability & validity of EV charging infrastructure satisfaction & the efficacy of EV charging infrastructure

improvement
Category factor | Commonality iteﬁpg:kjtf od Cr(;rlll;;:h’s
Using convenience 0.711 0.574 0.820
Sufficiency of EV charger installation 0.777 0.603 0.805
EV charging Speed in using chargers 0.728 0.529 0.815
infrastructure | Ease of identifying charger’s location-information | 0.766 0.586 0.810 0.823

satisfaction | gage of paying charging-charge 0.796 0.564 0.822
Ease of obtaining additional information about charging |  0.799 0.634 0.804
Fast customer service for fault chargers 0.735 0.504 0.819

Eigen Value 3.614

Cumulative Variance Explanation 51.633

KMO=0.854  Bartlett’s sphericity verification 7(2 =2536.850 df=21 p<.001***

. Alpha if Cronbach’s
Category factor | Commonality item deleted alpha
The efficacy of |Feeling of convenience in using charger 0.881 0.776 0.807
EV charging | Feeling of charger’s enough installation 0.909 0.826 0.758 0.823
infrastructure
improvement | Feeling of waiting time’s reduction in using charger | 0.860 0.739 0.821
Eigen value 2.341
Cumulative variance explanation 78.042

KMO=0.721  Bartlett’s sphericity verification x2=1365.626 df=3  p<.001%**
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<Table 5> Status of demographic variables

Category N(%) SUM(%) AVG SD Min Max
Male 639(63.0)
Gender 1015 - - 0 1
Female 376(37.0) (100.0)
20s 32(3.2)
30s 167(16.5)
Age 40s 366(36.1) 1015 3.364 1.022 1 5
£ : (100.0) ' '
50s 300(29.6)
60s T 150(14.8)
Residential Urban area 712(70.1) 1,015
R - 0 1
area Rural area 303(29.9) (100.0)
Housing Detached house 428(42.2) 1,015 0 |
type Apartment house 587(57.8) (100.0)
EV 4 g1z} o] & RkE9 AR vk Q1S A EH, «o] 89 HelAd» oA B ol v |
ST

T2 FHI AL 67.5%6758)F UEFoH “Adx9] S FE A= 68.1%(6911), “o] 82
FEAAE TL1%(722%), “AXA R T} Go|A” &A= 804%(@816W), “S.7 A Azl &0l &
N E 855%(8689), “ZtE AR T} fo]A” FqEoHE 832%(8441), “1F FH7])Y] A& uAMAMB| A

" FEAANE 71.7%(728W)E UERY} A o2 §EAY] EV T4 QlEe} o] & RMEETF & Jo0E
I At
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<Table 6> Status of EV charging infrastructure satisfaction

Category N(%) SUM(%)  AVG SD Min Max
(D Not satisfied 101(10.0)
@ 229(22.6)
Using convenience ©) 284(28.0) (ib%l.(s)) 3.086 1.166 1 5
@ 284(28.0)
® Very satisfied ~ 117(11.5)
(D Not satisfied 108(10.6)
, @ 216(21.3)
fﬁg‘gc;fﬁysta"lfjl ® 330(32.5) (16%1.(5)) 3.014 1.116 1 5
@ 276(27.2)
® Very satisfied 85(8.4)
(D Not satisfied 65(6.4)
) 228(22.5)
Speed in using chargers ® 376(37.0) &&% 3.051 1.005 1 5
@ 282(27.8)
® Very satisfied 64(6.3)
(D Not satisfied 45(4.4)
s o , @ 154(15.2)
lociedoﬁfmlfi(ﬁfﬁyéig charger’s ") 300029.6) (igg) 3393 1.029 1 5
@ 389(38.3)
® Very satisfied 127(12.5)
(D Not satisfied 40(3.9)
. ©) 107(10.5)
fﬁ:‘fg;;_‘;;gi ® 273(26.9) (i&l_f» 3554 1.000 1 5
@ 440(43.3)
® Very satisfied ~ 155(15.3)
(D Not satisfied 33(3.3)
. N N 138(13.6)
; nf;miionoztgﬁ:lihaiggmal ® 360(35.5) (1&1_(5)) 3391 0.968 1 5
@ 367(36.2)
® Very satisfied ~ 117(11.5)
(D Not satisfied 96(9.5)
. ©) 191(18.8)
fﬁig::‘omer service for fault “ ) 387(38.1) (ib%l.(s)) 3026 1051 1 5
@ 273(26.9)
® Very satisfied 68(6.7)

T3 EV 34 =z A G557 AR Az 2908 Aurd <3 Held S0 A7 FEoA BE
SE v 67.5%675)E YE, “AX g A FdEAAE 68.1%(6917),
“o]g Al 7N ZA AP GEANAE 71.1%((722%)E Y ARk o2 EV F3 Q1= /| 2ol
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<Table 7> Status of the efficacy of EV charging infrastructure improvement

Category N(%) SUM(%) AVG SD Min Max
@ Not at all 101(10.0)
@ 229(22.6)
Feeling of convenience in using 1,015
charger ©) 284(28.0) (100.0) 3.086 1.166 1 5
@ 284(28.0)
® Very much 117(11.5)
@ Not at all 108(10.6)
@ 216(21.3)
Feeling of charger’s sufficient 1,015
installation ® 330(32.5) (100.0) 3.014 1.116 1 5
@ 276(27.2)
® Very much 85(8.4)
D Not at all 65(6.4)
@ 228(22.5)
Feeling of waiting time’s 1,015
reduction in using charger 9 376670) (100.0) 3051 1003 ! 3
282(27.8)
® Very much 64(6.3)
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<Table 8> Multiple regression results between EV charging infrastructure & the efficacy of EV charging infrastructure

improvement
Non standardized Standardized
DV : The efficacy of EV charging coefficient coefficient ¢ VIF
infrastructure improvement

B S.E. B
(Constant) 3.756 .306 12.291
Using convenience -.006 068 -.003 -.081 1.378
Sufficiency of EV charger installation 502 .086 202%%% 5.818 2.019
Speed in using chargers 369 .089 148%** 4.169 1.750
Ease of identifying charger’s location-information .034 .089 014 382 1.860
Ease of paying charging-charge -.052 .088 -021 -587 1.715
Ease of obtaining additional information about charging 291 102 1127 2.854 2.136
Fast customer service for fault chargers .559 076 234kx% 7.372 1.392

R?=10.305, Adj R*=0.300
ik p<0,001, **: p<0.01
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<Table 9> Hierarchical regression results to verify the effect of EV charging infrastructure satisfaction on the efficacy
of EV charging infrastructure improvement according to demographic factors

Non standardized | Standardized
DV: . . F
coefficient coefficient 2
R e i L - SE 5 ¢ L Sl S—
. (Constrant) .020 069 291 0264 346.705
EV charging infrastructure satisfaction 246 013 513w 18.620 | 1.000 | e
(Constrant) -1.323 289 -4.574
EV charging infrastructure satisfaction 236 013 A4k 18016 | 1.021
Gender
(1=Male, 0=Female) .008 141 002 060 1.017
8.767
2 |Age 334 068 137 1937 | 1.051 | 0.289 o
Residential area
(1=Urban area, 0=Rural area) 075 163 014 460 1.225
Housing type
. 152 074* 2.4 1.2
(1=Detached house, O=Apartment house) 375 > 07 60 36
(Constrant) -1.282 291 4411
EV charging infrastructure satisfaction 289 .055 .603%** 5.291 9.687
Gender
(1=Male, O=Female) 019 141 004 132 1.019
Age 324 068 133 1.782 1.058
Residential area
(1=Urban area, 0=Rural area) 074 164 014 450 1.231
Housing type . 1,548
3 | (1=Detached house, O=Apartment house) 375 153 074 2462 12391 0,34 S
v . o
EV charging infrastructure satisfaction x 003 o7 004 09 2512
Gender
v . e
EV charging infrastructure satisfaction _016 o2 1 1297 | 7.129
Age
v . PP
E .char.glng infrastructure satisfaction o2 033 039 661 4755
Residential area
v N e
E c.harglng infrastructure satisfaction 039 030 052 1967 2083
Housing type
**%; p<0.001, *: p<0.05
“BEV S xgt ol§ wEro] &E BV F4 =gt /A Eeirol 12 ZloE YEi(B
=0.603), “FEIF oAM= d5Fdd AFeh= SEAEC] FEFY AT SEAEC vl BV &
A dze A ZEeie] AUF R w2 A0E YBHTHR=0.074). ol F&FHl Bl g=FEo <l
Zet AA 9 R 5 oHg, AR &old FHoA Aoz w97t = VMR g& A F2 B
d A3z syl e ¢ ok FEFE AFhs A71A o] 8AEel Hs| dEFY AR o] 8RS F
A7) o) golM A FEE A or d AYPstur HV|A S e FFelA A7 g H24
9 B840l AT OE B Skl 97l MRolth BEFY QYA ol §AFo] AY)A YU FA )
A8 $EFAVNE AT FHE FEFY A7 olgAe) M) B Sl g TEEETY
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AC)
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fot
N
ofo

A Qdxe} o] wiEro] “BV F4 Qlxet M B A e 2HEHRTL A8Sa e ZoE SRIH
A, FEHEF FEFEre] F57h FH, FeAgHsd BV 4zt o8 UEE x FE R
o] F357b FAHA e 2HaHNA «2AAFTL oA TSR SHAFY TEAF Aol FF Aert A
Ao s ZshA vepdtE ojnjelth. Ax “EV F4 Q1Zg} o] § wEro] £ E “EV S =)
A Ee3rol wth= AHE AR FejlM “FE Rl mE “EV S3 Az} o]§ WEro] “EV T
A Qzet i Bzl vAs G Aolrt EAshe AR IRIHNL, dEFH| AFs= EV
3 Qdxze} o] g vEAT} FEFH | AFse BV A Az} wEA )] vlg) iz oz BV A =
2t A &sze] o w4 vehd 2ol tisiAe AFEe] EV 34 dxet 75 FA 3 gHste] 35T
g H71at o] gAES A% dxet &F AdY eAS AT & F ok

el 7Hd 13 A R B S M E RS E SEUTE G850 nE, SAMFEY] 4 o4
g T2 oAE ety i AP AR Jehgs JhsAel o S asior dnh

olfe] AN THAUL ), AFBATH 2o 2 EV FH =g} o] & wEEILEV 4z
M Bzl mAE FFE Aol7t s AeltP e 7H 2& o2 AFEAE 89 & SHEHAY «F
Yol W 24 7t e AR ey o] FEACE AT £ Qe Zow EH

v.d &
1. Q0w 2=

AZAS 1717 ol gAEe] FA Ameh olg W 9 F Amel AN Bl v 7 &EA B
A, ol 8AEY VEE ¥ ST AWAOE $& Aow Yetn

w3 A7 ol 8AES] BV FH7] o8 BEv) mE BV FA x4 ol o ARl
A 030 Tobe 91 AH 19) WF AAANE B Az} o) FRA, B Az o ge) A%
A <57 B9 2% AR et Gol4, <3 719 A% TAMH S BT B AR BE 2olS
o] “BV 3 Qlmel A el HHel e Fi A0 vehkir A3 $A717h 85 A
OISR, WA V1B Ak 18T & AEA, FA BT 245 ol BaA] A% shord
% QA A FH16 A AkaA AR AYHAEA ) e B 8Eo] 171R ol g4
AR FAH Azeh AN B4 ARE ¢ e 4ER FARYT,

w3k 714 28 B9 1A $A7] o8 WEol mE WA FA Az} AN Tl G WA
AFEATH 2AE, AP0, AFA, U)ol B2 B Holg AZH] AP 2UEH UL
AA A, FE gyl ZAXIN} b AR BANUT, o) A/IA o) g5 FH Az} ol §
5 9 A Esel thE AN BE AN, BEFE) AT B713 o §AkE0] T 7
Fahe 8717 o 8RB Wstel BV 7 Q= A EEAE © A LT Y A A 5 9
& Aol ol A71A 082 93] ANE FAANE UG s el & BETY A717 o] g5
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Q7)Ao §AS0] AR F2 et AMHATE E5Fe AR 5 9
, 2AEN B4 53 FEFY WA o] gAEe]
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ANA o2 ﬂl%u«l 7<47l7<} A Qlze 53 Bdd BA |

A elze} AN F%S gL A A

F7t F& =3
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1

ATk T2
e die
_]

B A7 AL AF AY A7A ol gAEES WEeR £4& IY] Wil A7 AAE £
B A7)12 ol gAEdA dutsksbrolE tha TEM Ae AL E F Atk

w3 7H 19 Aol RPFte] 03052 o= A% Aol Jita wEE dAWEe] =&Y REs)
ddste], WY FES A FL FF T AAT AFEAY 2oA4E AJAT F AT 2 ATl
A 283 BV S dze B, BV $A dxe A Eee] e Ad #5395 jle s
o] 54& Jeha Ut o]} #H#3te] Lee et al.(2008) 2 Choi and You(2016)¢] FAHFE 53] ARY
o] FEy Anusr JHsta 248 A9, SAUFEY 34 oA 9 72 oAE skl i d
e A Uehd £ Stk 7bede At e, B AT A sl o] RES 1T e
Aol EAste FF FA AFelA e ol WHEH IAFE ngd davt ok

npAEto 2 B A= 2020099 HoJEl S VNko g Fagk FHe] 9lo] AFE At B dxe} F
= A aT] i AF ALLE AT 5 glves AL = 5 d g2k FF AFE A7) d=e
T3 HHste] UG AN BEE AT AF AL Ao AT BeAs AV|Enh
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