‘ ") Check for updates

@ i pISSN: 1226-7147, elSSN: 2383-9171 Joumal of Korea Planning Association Vol 60, No.6 (2025)
§_|, i}s https://doi.org/10.17208/jkpa.2025.11.60.6.82 E=2E - TAAEEEX]| "2EA =], X603 H6= pp.82-97
e

AEA] AFZEE FHA 8| A o] &38| o] A]F7H &4
By

Analysis of Spatio-Temporal Characteristics of Usage Patterns for Electric
Scooter Sharing Service in Seoul, Korea
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Abstract

Electric scooters, as a newly emerging dockless micro-mobility option, have rapidly grown in popularity with the
expansion of sharing services. Electric scooters have been established as a sustainable mode of transportation, offering
various advantages that complement or substitute existing public transit systems. However, concerns regarding safety
and management issues persist. While numerous studies have addressed this topic, most have focused on macroscopic
factors, such as usage patterns, accidents, and the impact of illegal parking, with limited attention to detailed analyses of
usage characteristics. This study aims to analyze the spatiotemporal characteristics of usage patterns for electric scooter
sharing services in Seoul, a major city with high micro-mability adoption. The findings are as follows: First, electric scooters
are primarily used for shorter trips compared to other personal mobility devices and can be utilized to secure first-mile
and last-mile connectivity. Second, electric scooters are heavily used not only during peak hours but also during late-night
hours, with spatial variations in usage patterns. Third, differences in trip characteristics, such as trip duration, distance,
and user age, were observed across different areas aside from the frequency of sharing service usage. Fourth, older users
benefitted from higher discount rates, while greater discounts were evident during late-night hours. Fifth, in Seoul, electric
scooters served as a mode of transportation in areas with low public transit accessibility. These findings provide valuable
insights for developing strategies to improve the management and utilization of electric scooters.
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Table 1. Example of electric scooter trip raw data Table 2. Outlier electric scooter trips from the analysis
Columns Description Sample data Type Criterion Obs.
ride_id Unique ID clg08wtishcs -— Under 16 5,645
startat Start time 2023-04-03 12:02:11 Over 80 1,938
endat End time 2023-04-03 12:10:40 e Under 100 m 117,657
user_id User identifier clfnujrvokss Over 10 km 703
vehicletype Vehicle type SCOOTER Detoured ratio Over3 145,078
smodel Model type s9 Average speed Over 25 km/h 118,360
birth Birth of user 2004.0 Time Under 1 minute 93,169
mode Trip mode SCOOTER_TUB Over 1 hour 5324
bill_amt Total fare 2210 Bisic Public holidays (6 days) 88,292
disc_amt Discounted fare 1450 Rainy days (11 days) 74,142
pg_amt Paid fare 760 Number of outliers 532,759
cpn_nm Discount coupon B2 80| AR Total observations (without duplicates) 3,302,567
pass_nm Ticket usage NaN

O3 1. FsZiHe 8 7|Z ¢[o|Ef oAl

Figure 1. Example of electric scooter trip routes
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Table 3. Characteristics of electric scooter usage patterns

Characteristics Description
Trips Number of usage
Time Trip duration (min)

Moved distance ~ Moved distance based on trip routes (m)

Detoured ratio Ratio of moved distance to OD distance (%)

Age group Age groups of user (20s, 30s, etc))

Discounted ratio  Ratio of discounted fare to total fare (%)

Average speed Avg. speed on trip routes (km/h)

ECO, STD, TUB (Speed limits are 15 km/h,
20 km/h, 25 km/h for each)

Mode

Destination(D) A% 7k} A1 7 2|9} u]wdt g-& 283}
Aok o2, Ag e ol 84 7F 7P B2 2002} 300
7|8t APHZ FZSHUT T2 Bl EE2 FA1H|
2 ol gof s AA) S oin] P2 e ulgo, 3
BEE AREE) A FFARIE ol Al 4% & =
Z-8-5H3irt.

TAZ R o] g E42 AolE EEstaAL, 74 S-S 1
AR SR FAB 28 B 555U 2jolof tis] H]
Wkt =R AR T2 T8 WS AASke], A9E
42 A3t BE BAL Pythond E8315oH, 24
dit= 899 71s 243 (& 1] SASC Hi ARE &
A3 227 A 20 ZIRI o Yot 4 39 OD

A A5, HARE % FEAAA AAE T HE °I
T AR A E AAFFEE 4310, B olF
T A 5492 ST
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Table 4. Descriptive analysis of basic characteristics for electric scooter trips by date

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday
Avg. 20,348 19,642 20976 21,641 22,747 18,543 16,280
Std. 5,032 5,593 5,160 5,363 5,333 4701 3,655
Trips Min 11914 10973 10,357 9,162 11,140 9,095 9,681
Median 21972 22,726 23,107 23,465 25,008 20,000 17,052
Max 28,667 27,456 27,088 28111 29,579 24816 22141
Avg. 31361 311.08 314.82 315.87 321.08 337.59 33857
(Tr:nr?ni Std. 259.87 25418 259.25 25868 264.99 284.15 289.40
Median 243 242 244 245 248 259 258
Avg. 100214 996.52 1,007.24 1,011.38 1,016.98 1,063.93 1,078.01
g?géerfce Std. 82269 798.76 816.97 820.11 830.69 891.24 917.09
(m) Median 784.44 784.23 788.26 793.06 793.94 821.34 83175
Max 2000170 1830529 1824477 1786983 1900165 1797089  17.383.02
—_— Avg. 1.32 1.32 1.32 132 132 133 1.34
ratio Std. 0.28 0.28 028 028 028 0.30 0.30
Ce) Median 125 1.25 1.25 125 125 1.26 1.26
Avg. 2,252.33 2206.15 221454 225818 2,296.61 2,654.69 2,652.00
(Tvﬁgf]')fare Std. 1,062.27 1,052.73 1,064.33 1,063.90 1,085.64 1,158.47 1,20073
Median 2,000 1,980 1,980 2,000 2,000 2,400 2,400
— Avg. 13.46 1354 1353 1351 13.38 1322 13.40
speed Std. 381 409 3.80 3.80 406 419 395
Lot Median 1358 13.66 13.66 1363 13.49 13.34 13.55
Age Avg. 28.66 29.10 29.08 29.16 2916 2911 28.66
G ECO 5.23 518 514 5.37 517 5.28 5.56
(Ratio for each STD 4821 4866 4853 4888 4886 4875 43.06
made) TUB 46.46 46,07 4624 4566 4587 4584 46.24
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E-Scooter Trips by 7 days 24 hours
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(a) R W ARICH0 12 SHCiE S3 4 (2Ic) W B SUARHY)
(&) Trip count by age group (bar graph) and average travel time (line graph) by day of week and time of day

E-Scooter Maobility by 7 days 24 hours

(b) R 3 AlZitHofl ME AFUE HF OlF7{2)fuia2m) 3 28/d| (M)
(b) Average travel distance by age group (bar graph) and detour ratio (line graph) by day of week and time of day
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Figure 2. Characteristics of electric scooter usage by date and time
Note: X&52 HERE a-MU2 BRULEH YRUTK|9 0~23AE ojsHH, YE2 Zf 22120 T XE2, Bt 2his 25, MO D= S50 BFE HAZ The X-axis
shows hourly data (0-23 hours) for each day of the week, sequentially from Monday to Sunday (left to right). The Y-axis represents different metrics for
each graph: bar charts refer to the left axis scale, while line charts refer to the right axis scale.

Journal of Korea Planning Association Vol.60, No.6 (2025) §7



EES-0l57]

7] wEo = Sk 200 R 30te] 3¢ o ARl Hl
3| AJoF ATt FAITIO] 3020fA] 702 HE ¢ 71 AoR e
Het, ol 3T At AEHRES §1F F¥ oA oA
o} Hl-§2)E APt HE ARt £7] tEos HekE

2) 7 0|& 72| ® =M A= riH| L3/

o2 Bt ofs Aot SRR 7 A4 B2 ojw] d
Al olF A ($-3u]) 24 diks ™ 20) < 2k $4 o F
7o) Af, BE 4B07 B 8, Aop~AlY Azt 7}
& AA FHshs A= Yt wh 04 HFARRY A
7P A2 olF A=7E Uetgon, oF HFEARe] B oAl
FRAI 243 ol o4 AFEG ¢ 71 AR 3ol st
£ Ao yeyt, ol AFURE 3 54 F olF A

T 8oyt QR oiErke A7k ] Gl B2 AR &
3], 2002 7% ohE AR e} olF ATt BHHLE FARE
AL YR, ol 2400 oAz AlefRt Ak
A ohE AP E Wt SAe] 2 Ae & o, 2007F A
FHHES WE S| 972 F3of BEdhs S0l FE
A= Aoz HeE, EFF A ARIE AlQlRt Uz Azt
off diF-2ellA 71et Ao §8 A=t e QRS E=A
LR, ol AofAIZE 9 200He} 3007 BA ] AEHEE
% Ax7t o 39, oAzt B¢ FAE AeUHE T
RIE7E 523 AR, o= FRAITE 242 2aeke dAshe
sjgolct, Bh, 7]et A= B L) W 23 (3~44]),
B} Aot 2| 150m ©/de] Fat olF A7} HEt. o
€ 54 AR 71e AR de] AEZEE FR-80 22+ UL
o], Al @ A7k AFZ|RE o8 HjEle] ekl Ajo|7} &
A AR,

+3n|e) B¢ BEs 8o df3f vlsdt dge] EEEi
53|, B dgdie] 27} o HEAR el 7 d2 A
O e, ol $2AR o 2 HiAIs g7
olE37] f1% WFHEE B ARl 7| A= ket
Hh 2% HFAII e 240 vls] 27t 6 2 AR U
Bt ol oAl SR 249 Aot o] &3t EE
of e} ASZEE F 24| Ao)7} 7] fiEe 2 Sk
HFAREE ARt 28~2F AZ1e] B¢ e dFH2] 23
87} vt o 2 YeRg ot 71e A 287t 7P
2 Ao Yeylth ol ofF Az vRIZIRIR, 4 AR
71 Aol 80l ¥ 4 S AARITH EF EE A
Foe] o4 HFARE 28|72 A0 w8, ohE Azt
7} 2 A vl AR & o) Fo] BR3HA| ok
7|ek 52E fj3f ASAEET ARE 4 S-S AARIT v
H AloF W AN AzHeR e 739 2009 -3l8)= 7Hg =7, 30t
of 23u|= o5} vlsA, 7|g AR vl 7P #

88 "=EAIE, Me0H He= (2025)

Al vesit). ol 2009 A5 FRE 5 HE AlE diAIstH
7, 22k HF 0= 3t F3o| o] WAT 4= 7] wEol
o, 7|5t dEdie] A T8 B= B2 0l ditt vl i
O dkEy, £5 A2 I BAslor g et 3tk

3) W 2l 5l

T 3 &2] A A o] 83 tin] BRI AL vl &
2, A9t 52 AlZtdof w2l A4 53 F UL T2 b
& 3T TS Bt QN FAES AT AR
2, FHARIAS 3] AR &3t Qe ZRIEE AMSRE A
59 A5l A B 5o A=A T R fFol &
Tl 1,038,545A(HA B3 F 31.45%)] T 2 TP B
Ao 2Bt L TS0 Hat T #3E2 AA
ol g2l 55.15%%] oF 1,218 (XA A} 3.28) 2.2 vrelyic}.

A, AA 59 F TUL2 FY9 AddE 42>
30.87%(EZHA} 2.01), T Fal&L 55.75%(FFHA} 3.28)
AR Z zpol7h vehGA] ekglct, W dgdidE 42
A%, Tl 53 ulRe Yt 33 2%(EFHAL 3.40), B T
QA &L 57.39%(BEHA} 5.86)F AHHLE ¥ WAL
YRt 53], 40t~60tiell disl iz oz el w2 53
Hl&2}F Al #3Eo] A Yedth ol 53 A¥dY ol&
A =8 g E A3 T 22 g AE AR 4= 9SE AA
st o]& 53l 54 A A olFrtel digh 713E A
T U AR woEy, A B9 8 #3EY A3
& & 59t}

F7H o2 I RS vHY, diE (g AF), HEY
A EACEEA W SEVAL, 212 AR|A(CXK 2L2-3H) Y] 7HA]
gog TS fo] Pt AL Y FH (& o3} Zrt?
A, e 53 F oF 82%71 ‘YUK FE, WFEY BA,
H|QF oMIE F ulA|Eo] BE ) S wgteH, A
A 85 F oF 58%°0 3Tt SHS TAWSITE iEY &<l

E 5. SiE0E B 2ol 26llS
Table 5. Average discounted ratio by ages

Ages Avg. discounted % of discounted ‘Max. of
price % (won) trips from total  discounted
10s 51.87 (1,150) 28.86 14,400
20s 5327 (1,148) 2932 11,670
30s 5750 (1,243) 31.14 17,180
40s 5865 (1,359) 3712 16,000
50s 60.89 (1,460) 41.39 18,830
60s 61.84(1,498) 4043 9,260
70s 5768 (1,387) 2499 4,031
Mean 5739 (1,321) 3332 12,895
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Table 6. Average discounted ratio by discount types

Type g (el Apv?ii::';c?x:tnﬁd di:ﬂcat‘::in‘:zd
Marketing 846285  57.76(1269) 15,000
Student 127,568 32 59 (685) 6,102
Partnership 59495 6260 (1517) 18,830
X 1082 9138(2239) 5,448
Total 1038545  5515(1218) 18,830
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Figure 3. Frequency of electric scooter usage by district and time of day
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E-Scooter Trips by district of ‘Gu' for 7 days
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(a) Average number of trips (bar graph) and average travel time (line graph) by district according to day of week
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(b) Average travel distance (bar graph) and average detoured ratio (line graph) by district according to day of week
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Figure 4. Characteristics of electric scooter usage by district ‘gu’ and date
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The X-axis shows the days of the week (Monday to Sunday) for each district, arranged sequentially from left to right. The Y-axis represents different
metrics for each graph: bar charts refer to the left axis scale, while line charts refer to the right axis scale. Districts are listed in descending order of

usage frequency, which is the same as the order shown in Figure 2.
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The average age of E-scooter users (bar plot) & The average age of the oldest 10% of users (line)
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Figure 5. Average age of user by ‘qu’ district and weekday/weekend (bar), and the average age of the top 10% of users (line)
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Table 7. Characteristics of the connection between OD of e-scooter trips and other public transit with their density (bold for top 5)

Average distance from 0D point of e-scooter trip (within each ‘gu’) Density of (per km?)

Gu To subway station (m) To bus stop (m) To public bike dock (m) Subway Bus Bike

Mean Std. Max Mean Std. Max Mean Std. Max Station stop  dock
Gangnam 314 229 3420 111 74 1,049 165 99 986 539 16.67 4356
Seocho 331 264 2,609 90 67 833 167 107 1,338 285 16.29 313
Gwanak 886 750 3,530 102 76 820 307 306 2,245 142 1718 267
Dongdaemun 467 321 3,496 128 121 837 183 110 1,037 457 24 40 584
Gwangjin 341 238 2279 111 82 767 167 131 956 322 18.87 504
Gangseo 349 277 2,151 92 68 849 147 120 1,819 251 16.84 456
Seongbuk 550 587 3,669 a7 73 819 224 167 1,359 273 26.63 338
Jung 203 161 3441 116 82 528 156 111 920 1586 2480 8.84
Jongno 409 509 3,899 94 78 1,625 159 141 1,706 452 19.87 431
Nowon 413 337 3,250 92 71 903 147 102 1,024 248 16.63 381
Jungnang 348 266 3,064 94 64 642 158 108 976 351 21.46 503
Seongdong 282 207 1,633 87 66 6b5 167 114 907 541 3044 541
Dongjak 331 249 25632 94 82 550 194 150 1,236 544 2940 452
Yongsan 368 267 2153 92 68 709 188 136 947 380 17.38 421
Songpa 350 279 2,106 114 87 832 163 99 831 381 16.26 6.38
Mapo 299 259 2,958 79 57 991 164 113 1,447 4156 25568 503
Yangcheon 456 336 2,266 95 65 542 158 115 874 235 23.38 6.43
Geumcheon 836 518 2813 81 68 617 175 132 1,037 0.69 30.18 584
Seodaemun 471 402 3,546 84 67 572 182 130 827 250 2984 459
Gangbuk 660 543 3,732 86 T4 1,835 193 142 1,926 1.06 2064 258
Dobong 546 457 3171 90 64 889 164 113 931 116 2077 3.68
Guro 501 339 25156 78 66 568 169 114 936 278 30.72 572
Yeongdeungpo 393 263 2494 72 50 640 148 100 808 448 2489 6.27
Average 439 349 2,901 95 Vi 829 175 129 T 377 2243 485
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Figure 6. Distance from OD points of electric kickboard trip to the nearest subway station by time and 'gu’ district (Top 6 Std. 'gu’)
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Figure 7. Distance from OD points of electric kickboard trip to the nearest bus stop by time and 'gu’ district (Top 6 Std. 'qu’)
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A% AT, B AR 2 ek 4= qlom, 13X o
o AATFE A T WL FHUL AR o)F B3
APX) 78 Apaske Bl A vkde] 7K Rolet.

V.d&

£ As A=A R AFHEEL A FARE ulFe
B AFHHE FHAuA ol FHE AFTHH LR FA519
o FAHCR g e AFHEE B35, FAN, o F
Az, £3H], o]§gH, & o]§AF Bt o] YW FHPRE H]

T2 Esksien, o Yozt olF A7 2 AR e
3 7leRAE Fo) B4 AolE vlusilt, =3t 7 e
of wet th=2A vehd 4= Sl §4E& Tolsialr), A T
2 Yehte o 83lE 9] 20| & A8 241515 upRute=
TE olFrtate] |7 ol g3EiE Hlstala}, dEHEE &
AR GA] e wFeT ol 8RR A ket W
Fof|A vluwslei), ol Fof kEE & A9 =8 A=
=3 2},

AR, A RE T2 HHH 2R 65 WY F2 tkm Y9
9] g7 T3] ol qEH= Aer UE FEY F-F5
of Bl vlA|EHA| Bt F3AIZE D A7 o A Y, of
= 7180 &9 5 FRAAAYLG HnE v, AeHEREst &
Al FHE 8l AT i ZUYE S YSTE A2A7t
G FU FTEFAAA "ol Ae, Y 717 Bt FHA
4 A7t 9d 34 71E 47 oF 208 9 2.4kmZ VeI
&, AeZHES 33 EAL 7|& &9 32U F3AEAY
g2 e, AFZRE FRAEIAE B3 BA U gAY
e R 4= ok, 2y AFZEEY Bt o]8gd9
3% B oF 2,3008 22, 1A17F o]8-d0] 1,000¢% FFAHA
A9t BluE wf AP w2 A 08 Yehth §3] AFZHE
= o1 AlZte] HlEste] ol-ggdo] A L] wiEof, ol§ Al
7k div] & Blgo] Et}, o]§gA| A AFLURE FHA

04 ===, Me0 ez (2025)

Hl2of o]§ gl 5o 5= gl o R AGRITHITR <,
2021; BAG <, 2022). wiHA], FF HFZRE o]§F Al
R BB A8l B8 A< A eo] Bag Aol

A, 24 9 2% HFARI AopAId o] AFZEE o]
gejol 2 A7t EEEHU A WY FFAIL T 24428
A, 2F= 18A]°f) 7P B2 ol8Fo] e e, 3 At
o] 785 o AlRIdof w3 28] o)< o] &0l =EEI A
OFAIZH A o4 9 oF HFAR o 2 7 B ol
Fol EEE et Whd FU9 3% ok ARIE AlQlshales

< AZkeol dfsf Blet olgol vebhth ERt 2-30 <
el B Aol whE ol 87| 2 Aol vEhA] o
Atk T2, o HFARl 7V e Bt SR A
27 et ol aF Al B2E FHoE, ATHHE
E B8 HAEn B2 pAEN ©7E] S80) F2 WA
e AR, RH 2% HFARE ol 2Rt HElo] LRt
ko, oAzt A sk F 71 70 Bt SR A
27 vetgt, ol doprRidiell ASZARES B8t HAE
uhd B2 BBk F8io] wlia] AR UL AR, AE
R E7} Mo THE olsae] diAld 922 8 <+ U=
& ARG FAF R, AATER A7 o8 =g A
HE 7%t AATFOA FF AT AR AFZHEE 9
8ol BAEE BIT = olon, U F¢ HEs Uil
£ ARME gl AR et E3L ARA " AFARE
2] o]8 W2 AA|FHER Ao)7h WA 4= e, A<

T 24 HFARY o|F F¥ RlEs 33| Zasiy, A5+
o] ¥ AFAREE 33l 317 T % WIET} vl H
UERT, ol AFAIE AFEES =871 AAE T2
UERH, olE 805 B I 1T a7t e AL
Li=

AR, FSZEE o g eo] digt AR+ 8 Aol &3 &
o] ofyzh, AL, FH AT % B ol 9% T U™t
5700 dis verptt. E3F 2 S0l disf AR 7 BAE A



MEA HESZUHC ZRMHIA OISHEHD| AIBZIH E4 BY

A vt A, ASZEE o8 Ao AR T, Al
27, BAF 2B YEREd, e B¢ qFHEng F
v o} ¥ ool Uehyth olet o] vhd AFZEE
BRAAIZO 7P 7] AR o180 BdiF e R A 2

SET, BITE UESH, FUN st B F, vE
T2 GeETY B TR0l T B2 A= UETh
U5 SAAT] 2 AA ] B AFHEEE QAT 5 e
O 2] A99 #7137 e 5% 4 oy, &%
ofefl ok FAIAQl 40| F7t2 WRY Zo= unkHE, o
Lot 22l whE} olF B&4J0] thEA UebdEd, olF
FE0] w2 X2 AR WFHRE o § =Pt 2
X, olF BE&A0] W2 A2 o8 A=} F4] gl ol
o1&/ BB} o] o= A o= Aekdn), ¥F-ASHU WE
ZEE olg % ¢l FEE 9J3f o8 % o8 HEA BE
e o] WashH, AR Bt o84 4% % T2 9]
&3 18] AR ] B Al B2 E]lo] Bad Aol

YA, o g4} 4= oju] 317 0|42 ol-§-2+ div] &2l 4
gl&o] 2 AR Yeyion, dR ARFoA 4] A% ol
SAE2] Wt 4ol 504 oL = YERhth 53] 50t o8
Ae] -3 20t of-gAel| vIs HtA o= A S92 12% H=
o S W A0E Yehyth ey AR AR A o8
2L B AP Ho, AR 52 g lE0] e
o, Tt AE B, Bt ol 8A 9% H A9 10% 9
Fi7E 7P 9A e, 29 e B 4 W 37%,
35%Z 7P A UEbgt Wb 9eEFe] B¢ Bt ol 8A
Aol HA| FEoh Eou, A9 10% FFN7F P EoL
Bt B $38-2 24%=2 71 A YEE, ol Eol |
3 A o84} =8 ofjv] T =37t FHH 2= FBAE A
AFEA 2 o A AARI mEkA 54 dFd2 o)
T8 FEE 9t 99 T 52 o] WaT Zlojok, EJF B
o TR e YAl £ YeRRT ol AokAl
| REZEE B8l digh 2.8 qfishH, JEEET} A
OfAIZH] Bl EAEE FABE Shte) olFrHeR T8
T e v|RiTh

A, e EE AsHdY, HARFE, F3AA AA
a0e] Ao "ojRl= A QoA olgrdoR F8E 4 A
ouf, 54 AR ol 5L S f 282 4 ok 53] wet
T GG FollAe A o= 5 E 600m o1 "ol A
oA REHEE F2 7S HA7HTAsIHLH, o= THE A
A FETh o 26 ol A7k U= Alolct, EF HY oA
HFARE AsPd o 25 E W RE S| FH7H A=
7t ehE ARk B3) BA WERen] o= A AL o83t
7] $1% HAEN 3o HELRET B82 o Us2 AL
e} AR B A AR AR ASUEEF

3 FHe| Ao 71 e 2 RE o Az 7k A}ol7t x|sHH ] A
SHo o 2A yehd ol2fg fglo] EF 4 YU3E dST
o}, FFAAAY A AR diEo] yehten, 4 AR+
oA ATHHEE 53 olF 85 SFAI7IH, olF4o] &H
R @& A Hof] AFHEEE 53 ol5A FEIL 7" = 9L
<& AARLE © Yozt o]2{d AFHRE FHAElAE (O
d 4())< Zo] B AR UAE = glom 5 ol3d 3
Hol FuAe A8l A&HY I8 2 BelE AT A8l
o] syt d aghE AAli

o, 2 A A o2 Atk AA|, 2 AtollAl A
|3 AFHHE FYPNRE ASA U TS BE AFHEE
THE PR ghon, AFZHE FHA 8 A= AE W ZE
Aol FF8H AFER Ge=ths TAE 7HH, G LYY

T AEA W 30% o] AFHEEE &9 Folu, HaY
9] o] AFZHE FA-AHIS QA7E Al HollA A&
=3 Folot. webA YA F ABlA F5 Aol thE & 3o
o, 3 dFofA= ol2 Q7 F7HA HALE s1efdh 240 F
a3 ot 4, & dolMs AFAEE 53 AA|9 54
e FHoE EA4S APtk TA7E EAR, AR
L o]g B4 7lQle] A5 W oo et A= 49 w2}
OE 4 o, FAFLRE 10T U 604 o] agAke] 7L
F ol-85¢ 20-30th ¢} o o] gufglo] UElS 4= glon, o]&
Ao L2 Qlxa) AR} E2 LAlFe 23 4 o
2} o]-gufjeof 2 zlo|7} WA 4= Uk, Egk oh 2} B AEn}
A(First-mile) ¥ 2tAEUA(Last-mile) 53 - 1 2] 5 &
3 EAo WE Ajole AT AoR WkEch FF A4
= FRe e B4, o8 B2 §4 U 53 52 e T
ZQl #4o] Hadl Aot o= £ dF= AA FHAR
£ &8sto] AFAEE FHAH|A9] o] g0 s A4
o2 AL, AlF7IAoR T Aol & AAE T oAl 9
o7} qlct. % ol=idt ol-83yEiet A FHE EAE viEeE
oo EARHE aQlY AFZHHE FRAH|IA o 8xe] Qi
A & FAF R BAslY AFZRE ot K 33
¢ &4o) 7Fsd Aolrt,

F1. U2 S| Fkd, FHAS OLYR| 710l sl ZYE0] (& 4)0lIM
= 42 OIZ S0, AT 2l 2WEE 242 12 1A 018
259 2 00| 2z,

F2 EARolE E= RE0| FEE0] K| e, ol MR S Hige
2 oA oz 2R,

Joumnal of Korea Planning Association Vol.60, No.6 (2025) Q5



EES-0l57]

[a—

. BEA- 0157, 2004.

A=

References

“HEA HEYUE e
FEaQ BA, TZEAY,, 59(2): 104-120,
Kweon, |. and Lee. S., 2024. “Analysis of Influencing Factors of

2%

Unauthorized Electric Kickboard Parking by Type in Seoul,
Korea”, Journal of Korea Planning Association, 59(2): 104-120.

A - - A5 AAE, 2021, T AEZHE 0|89
SZHA Aol et A, digtaEeks] Ajs48] st
A&,

Kim, S., Kwak, M., Chu, S., and Kim, S., 2021. “A Study on
the Spatial Association of E-Scooter Sharing Service Usage”,
Paper presented at The 84th Conference of Korean Society of
Transportation, Seoul.

BR3|-$ed- HujA, 2016, TAER- FSE o8] gkt
A AT -7H0F o5+ Personal Mobility)—% 4o
2o, ¥ ERAETH,

Myeong, M.H., Song, S.H., and Choi, M.S., 2016. A Study on
Safety Measures for the Use of New Transportation -Mainly about
Personal Mobility—, Wonju: Korea Road Traffic Authority Traf-
fic Science Institute.

. QIR 01 B 312, 2021, " AT EE o[ FRAFUEE

FEFRS] B4 - AAE tgeR -7 TREsE =R,
37(7): 311,

Ahn, D, Lee, K., and Ko, E., 2021. “Analysis of Factors Influ-
encing the Satisfaction of Use Environment of Shared Electric
Kickboard - The Case of Seoul, South Korea -, Journal of the
Architectural Institute g" Korea, 37(7): 3-11.

AL 201, BT HES BAE WA Y A7 28 B

342", TRAYAL,, 150): 29-54.
Yoo, ], 2021. “A Study on the Legal Issues Related to Electric

Kickboards — Focusing on Key Precedents -, Korea Insurance
Iaw]oumaf, 15(3): 29-54.

o= Z5d - UHE, 2017. “VHYlolEd REFTHPM) 58
H AREA 4 YRE vlady, rebaes)A,, 32(03):
151-159,

Lee, S., Kim, S., and Kim, T, 2017. “A Comparison Study on
the Risk and Accident Characteristics of Personal Mobility”,
Journal of the Korean Society of Safety, 32(3): 151-159.

. 2R i R A AR A8, 2021, HEY

HE o] g-3ej 2 obHof| #it AL - AFZ|HE AfAlo] gt
AEE SR, "FEASSA,, 55(1): 4355,

Jo, H., Noh, H., Yoo, H., Kang, |, Jung, ]., and Kim, H., 2021.
“A Study on the Use Behavior and Safety of Electric Scooters

- Focused on the Survey of E-Scooter Owners ", The Geo-
graphical Journal of Korea, 55(1): 43-55.

. BAG - 2GR0 o)1 Y - AT 0|7, 2022, “FF AFHRE

o] &3 elo} TS E GRaQIEA: A WHES SHoR", T
EAE], 57(2): 92-107.

Hong, |, So,Y,, Lee, G, Kim, |, and Lee, S., 2022. “Analysis
of Shared Electric Scooter Usage Behavior and Determining
Factors of User Satisfaction: Focused on IPA Method”, Journal

0p ===, M0 Hes (2025)

21.

. KISO. 2019,

of Korea Planning Association, 57(2): 92-107.

“IFF AFdEE I ¥ 1 7|daEy,
KISO A€, 36: 31-36.

KISO, 2019. “Trends and Expected Effects of Shared Electric
Kickboards in South Korea”, KISO Journal, 36: 31-36.

. Abouelela, M., Duran-Rodas, D., and Antoniou, C., 2024. “Do

We All Need Shared E-scooters? An Accessibility-centered
Spatial Equity Evaluation Approach”, Transportation Research
Part A: Policy and Practice, 181: 103985.

. Aizpuru, M., Farley, K.X., Rojas, ].C., Crawford, R.S., Moore

Jr., TJ., and Wagner, E.R., 2019. “Motorized Scooter Injuries
in the Era of Scooter-Shares: A Review of the National Elec-

tronic Surveillance System”, The American Journal of Emer-

gency Medicine, 37(6): 1133-1138.

. Allem, J.P. and Majmundar, A., 2018. “Are Electric Scooters

Promoted on Social Media with Safety in Mind? A Case Study
on Bird'’s Instagram”, Preventive Medicine Reports, 13: 62-63.

. Almannaa, M.H., Ashqar, HIL, Elhenawy, M., Masoud, M.,

Rakotonirainy, A., and Rakha, H., 2021. “A Comparative
Analysis of E-scooter and E-bike Usage Patterns: Findings
from the City of Austin, TX”, International Journal of Sustainable
Transportation, 15(7): 571-579.

. Asbouelela, M., Chaniotakis, E., and Antoniou, C., 2023. “Un-

derstanding the Landscape of Shared-e-scooters in North

America; Spatiotemporal Analysis and Policy Insights”,
Transportation Research Part A: Policy and Practice, 169: 103602.

. Bai, S. and Jiao, J., 2020. “Dockless E-scooter Usage Patterns

and Urban Built Environments: A Comparison Study of Aus-
tin, TX, and Minneapolis, MN", Travel Behaviour and Society,
20: 264-272.

. Campbell, A.A., Cherry, C.R., Ryerson, M.S., and Yang, X.,

2016. “Factors Influencing the Choice of Shared Bicycles and
Shared Electric Bikes in Beijing”, Transportation Research Fart
C: Emerging Technologies, 67: 399-414.

. Chen, Z., van Lierop, D., and Ettema, D., 2020. “Dockless

Bike-sharing Systems: What Are the Implications?”, Transport
Reviews, 40(3): 333-353.

. Clewlow, R.R., 2019. “The Micro-mobility Revolution: The

Introduction and Adoption of Electric Scooters in the United
States”, Paper presented at the Transportation Research
Board 98th Annual Meeting, Washington, DC, United States.

. Degele, |., Gorr, A, Haas, K., Kormann, D., Krauss, S., Lip-

inski, P., Tenbih, M., Koppenhoefer, C., Fauser, J., and Her-
tweck, D., 2018. “Identifying E-scooter Sharing Customer
Segments Using Clustering”, Paper presented at the 2018

IEEE International Conference on Engineering, Technology
and Innovation (ICE[ITMC), 1-8, Stuttgart, Germany.

. Espinoza, W., Howard, M., Lane, |., and Van Hentenryck, P.,

2019, “Shared F-scooters: Business, Pleasure, or Transit?”,

arXiv preprint, aXiv:1910.05807.

Fang, K., Agrawal, AW, Steele, ., Hunter, ].J., and Hooper,
AM., 2018, Where Do Riders Park Dockless, Shared Electric
Scooters? Findings fm San_Jose, Calx'form'a, Mineta Transporta-



MEA| MSZIHE ZTFAH|A O|SYEHS| AISZH S 84

22.

23.

24.

25.

26.

27.

28.

29.

tion Institute Publications.

Hauf, A. and Douma, E,, 2019. “Governing Dockless Bike
Share: Early Lessons for Nice Ride Minnesota”, Transportation
Research Record, 2673(9): 419-429.

Hosseinzadeh, A., Algomaiah, M., Kluger, R., and Li, Z., 2021.
“Spatial Analysis of Shared E-scooter Trips”, Journal of Transport
Geagraphy, 92: 103016.

Hui, Y., Xie, Y., Yu, Q., Liu, X., and Wang, X., 2022. “Hotspots
Identification and Classification of Dockless Bicycle Sharing
Service Under Electric Fence Circumstances”, Journal of Ad-
vanced Transportation, 5218254

James, O., Swiderski, ]I, Hicks, ]., Teoman, D., and Buehler,
R., 2019. “Pedestrians and E-scooters: An Initial Look at
E-scooter Parking and Perceptions by Riders and Non-riders”,
Sustainability, 11(20): 5391.

Liu, L. and Miller, H.J., 2022. “Measuring the Impacts of
Dockless Micro-mobility Services on Public Transit Accessi-
bility”, Computers, Environment and Urban Systerms, 98: 101885.

McKenzie, G., 2019. “Spatiotemporal Comparative Analysis
of Scooter-Share and Bike-Share Usage Patterns in Washing-
ton, D.C”, Journal of Transport Geography, 78: 19-28.

Mitchell, G., Tsao, H., Randell, T., Marks, ]., and Mackay, P.,
2019. “Impact of Electric Scooters to a Tertiary Emergency
Department: §-Week Review after Implementation of a
Scooter Share Scheme”, Emergency Medicine Australasia, 31(6):
930-934.

Mooney, S.J., Hosford, K., Howe, B., Yan, A., Winters, M.,
Bassok, A., and Hirsch, J.A.,2019. “Freedom from the Station:
Spatial Equity in Access to Dockless Bike Share”, Journal of
Transport Geography, 74: 91-96.

30.

31

32

33.

34,

35.

36.

37.

Ruhrort, L., 2020. “Reassessing the Role of Shared Mobility
Services in a Transport Transition: Can They Contribute the
Rise of an Alternative Socio-technical Regime of Mobility?”,
Sustainability, 12(19): 8253.

. Shaheen, S., Cohen, A, and Zohdy, 1, 2016. Shared Mobility:

Current Practices sud Guiding Principles, Federal Highway Ad-
ministration.

Smith, C.S. and Schwieterman, ].P., 2018. E-scooter Scenarios:
Evaluating the Potential Mobility Benefits of Shared Dockless Scoot-

ers in Chicago, Chaddick Institute for Metropolitan Develop-
ment, DePaul University.

Song, J., Zhang, L., Qin, Z., and Ramli, M.A., 2021. “A Spa-
tiotemporal Dynamic Analyses Approach for Dockless Bike-
share System”, Computers, Environment and Urban Systems, 85:
101566.020.4

Sun, F., Chen, P, and Jiao, J., 2018. “Promoting Public
Bike-sharing: A Lesson from the Unsuccessful Pronto System”,
Transportan'm Research Part D: Transporr and Environment, 63:
533-547.

Tirachini, A., 2020. “Ride-hailing, Travel Behaviour and Sus-
tainable Mobility: An International Review”, Transportation,
47(4): 2011-2047.

Zou, 7., Younes, H,, Erdogan, S., and W, J., 2020. “Explor-
atory Analysis of Real-time E-scooter Trip Data in Washing-
ton, DC”, Transportation Research Record, 2674(8): 285-299,

AEEEA, 2023,12,22, “AEA] B FZEE 29 dF
Agddde|gg4, httpsZg"f'clata.,sv:oul,go,kr,-"cla.talListgIr
0A-22199/F/1/datasetView,do

Seoul Metropolitan Government, 2023, December 22. “Op-
eration Status of Shared Electric Scooter in Seoul”, Seoul
OpenData Plaza, https:[/data.seoul.go.kr/dataList/OA-22199/
F/1/datasetView.do

Date Received ~ 2025-01-11
Reviewed(1")  2025-04-10
Date Revised  2025-07-14
Reviewed(2™)  2025-07-15
Date Accepted  2025-07-15
Final Received  2025-07-29

Journal of Korea Planning Association Vol.60, No.6 (2025) Q7



	서울시 전동킥보드 공유서비스 이용행태의 시공간적 특성 분석
	Abstract
	Ⅰ. 연구의 배경 및 목적
	Ⅱ. 관련 선행연구
	Ⅲ. 분석 방법론
	Ⅳ. 분석결과
	V. 결론
	인용문헌 References


