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ABSTRACT

This study analyzes the recharging of electric vehicles and the factors influencing the utilization
of chargers. Utilizing electric vehicle charging station data provided by the Korea Environment
Corporation, utilization data in Seoul was constructed. A total of 5,810 charging stations and 28,233
chargers are in operation. The utilization rates for fast and slow chargers were 49.1% and 24.6%,
respectively. On average, fast chargers were used 2.3 times per unit for 47.2 minutes per session,
while slow chargers were used 1.2 times per unit for 251.5 minutes per session. Analysis of factors
influencing charging station utilization revealed that fast chargers are more frequently used in stations
with no usage restrictions, as well as areas with well-developed road infrastructure and in regions
with a high density of commercial and business facilities. Unlike previous studies that relied on
surveys, this study is significant because it utilizes actual charging station data. The results can serve
as a foundational resource for formulating future charging infrastructure deployment strategies.
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<Fig. 1> Trend of greenhouse gas emissions <Fig. 2> Trend of registered EV and purchase subsidies
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<Table 1> Charger availability, number of charges, and charging time

D 10/07 | 10/07 | 10/07 | 10/07 | 10/07 | | 10/07 | 10/07 | 10/07 | 10/08 |Number of |Charging time
00:00 | 00:05 | 00:10 | 00:15 | 00:20 23:45 23:50 | 23:55 | 00:00 charges (min)
Chaiger Available | Available| Occupied | Occupied | Available| -+ |Occupied |Occupied | Available | Available 2 211?:1 12%
Charger . . . . . . . . .
) Available| Available| Available| Available | Available| -+ |Occupied |Occupied |Occupied | Available 1 Ist: 35

SAA ARE opy} FAYE o ok el Au Ry ] FHLTF AXT A A ASAAA
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AEN A5E B T 74 A, AN, AR Azl skl

V. SAAA o] &3}
20223 108 749 71E A4 e & 5810719 S22, 28,2330]9] FA77F X FHAd= H
Ao 2 ¢F 486t19 FHA7I7F AAHAUL TS FH7] F FHEFO] 40kW o] 54 FHI=

1,974, 40kW m9HQl 9 Z2H 7= 26259thE 242 ¢F 7.0%, ©F 93.0%°l 3 =3HTH(Table 2).

<Table 2> Number of charging station and charger

. . . Number of charger Number of charger by station
Region | Number of charging station - -
Fast Slow Total Mean Min Max Median | Mode
Seoul 5,810 1,974 26,259 | 287233 4.86 1 99 3 2

<Table 3>9] S48 S471¢] o] &S AHREY, AA FHL T 13 o] o] 88 FHLE 3726070

66 Pr=ITSYL=EN| 233, M52(20244 109)




HMo|RISAfe] EHAIM ol28g Y of

oS =

0f0
2
ol
0]
o

2 °F 64.1%7} 0] 25
ZH7)1E 97070, 9
O

8ol o w2 A

JP>

Adow, T2 B 7436707} o] &H ol o] &EL oF 263% 2 UEWTL 1% F
F71= 6466717} o] &F o] o] 8EL 77t 49.1%, 24.6% = UENY F& FH7]9 o]
2 Yelyith

<Table 3> Summary of utilization of charging station and charger

. . Charger
Index Charging station
Fast Slow Total
Occupied 3,726 970 6,466 7,436
Auvailable 2,084 1,004 19,793 20,797
Total 5,810 1,974 26,259 28,233
Utilization rate 64.1% 49.1% 24.6% 26.3%
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<Table 4> Distribution of the number of charges and charging time by charger type

Index Fast Slow Total
Occupied chargers 970 6,466 7,436
Total 2,251 7,960 10,211
Number of charges
Per charger 23 1.2 1.4
Total 106,198 2,001,958 2,108,156
Charging time
Per session 472 251.5 206.5

Ao ' F37] o wE AIUE SAARE e AW EITHFg. 34). AL 7 AR
Z o]§ FY TV SHMZY e Yt 55 FA71 ARE SAAAAZT T AA T
AZHE 09-22M(1343hell= B FHAZS 8,676 o)/ ol &5 &L HAfF&S Holn, 9% F37]9
A5 ws S|k W) FFLE 00-044], 1824410417l B SAAILEQ 96,3363 ol ol &H o =
< AFEe Hole AR et &, 35 47 &% AR F2 ol 8HH, g% S &2 °l
A, H2 olF ARt F2 o] &= AoE eyt
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<Table 5> Key descriptive statistics of the sample

Variables Count Share
Yse 2,251 22.0%
Choice of Fast charger
No 7,960 78.0%
Yse 7,583 74.3%
Availability
No 2,628 25.7%
o Yse 4,359 42.7%
User restrictions

No 5,852 57.3%

Variables Mean S.D.

Charging attributes Charging time (min) 206.5 189.0
Number of registered EV 2169 447.6

Socio economic attributes Population (10 thousands) 2.6 1.0
Active population (10 thousands) 71.7 40.1

Road length (km) 22.0 11.6

Number of intersection 24.0 16.1

Transportation facility attributes

Number of subway station 1.3 1.3

Number of bus stop 334 204
Residential facility area (ha) 82.9 120.0

Built environment attributes Commercial facility area (ha) 21.3 20.5
Business facility area (ha) 27.8 60.9
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<Table 6> Estimation of factors influencing the utilization of fast chargers

Variables Coef. S.E.
Constant 0.91398" 0.10205
Charging time (min) -0.00251™" 0.00014
Charging_attributes Availability -0.76956™" 0.06164
User restrictions 2.23965™ 0.07501
Number of registered EV -0.00027"" 0.00008
Socio-Demographic attributes Population (10 thousands) 0.01411 0.04380
Active population (10 thousands) -0.00679™ 0.00171
Road length (km) 0.01426™" 0.00352
Tronsporttion facilty aftibutes Number of intersection 0.01954:: 0.00314
Number of subway station -0.07162 0.02723
Number of bus stop 0.01717" 0.00225
Residential facility area (ha) -0.00112" 0.00055
Built environment attributes Commercial facility area (ha) 0.00903™" 0.00209
Business facility area (ha) 0.00190" 0.00074
Model Summary

Number of observation 10,211

Log-likelihood (0) -7,077.7

Log-likelihood (B) -4,346.3

McFadden’s Rho squared 0.38592

Hosmer-Lemeshow p-value 0.00046

ke

Note: *, ™, and mean confidence level of 90%, 95%, and 99%, respectively.
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N

# AT ojdo] FYHUA BV o] §Aee] B ATNHE F2 PR} EEARE B3] 5
HE1 e, & AT A2A U A8 dREeIcY 2
S ARt FREA e Ao 9u k) FAAY o §8FL
SIS oA et A% =T, $4 27 18] IFE AT G 2 TIHA A
FAAE Dol BAE AANGTHE HolA AAES ATV B A7) A3e BV FHAHE PAS
3 A% 790 7198 5 Ue AOE ogHEnt

o)

ohil, B AFelA 243 AR TF A o) At} FAAE @IS 5B T2 FHse Aso

AwFo] BolA 1, B4 AT A8 FHo] LA MUY 54 YAEF V|FoE BHS Syl g
Aol oAt FAVL 2ARTY. FF ATANE AA FAYHE 13 A5S T BY /e
sela, 3 olgAe] 54 37} Hwﬂwnﬂ Bk AR e ARE 228 4 e Zow AZE
w3, T4 3719 o] §485 AR FF oul Favt B AYS AEITE, 3% 2R FF
71%e AAEE B =0l B Zolg AZFUD ALAR dAse] G AT I WAE AL
9o Aol thate] F71 AL FHAITGA A2 EFAAA R2F A Fol BE FFaAE FH9Y
4 Qg Ao AR o Yot AFS R BAS SRR TETR FA Lo HAE 2T
F7719 9F= WA TET 5 UL Aoln, A W) TR TF AL AA TS 97 FAAA
TF AFS $PskE 0 719 F g Aoz v
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