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An Exploratory Study of the Usage Characteristics of Shared Electric

Scooters and Public Bicycles in Seoul, Korea

: Focused on the Comparative Analysis of Subway Station Area Usage Characteristics
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Abstract

This study examines the usage patterns of personal shared mobility—specifically shared electric scooters and public
bicycles—in the vicinity of subway stations in Seoul. As urban transportation paradigms shift away from automobile
dependency toward more sustainable modes, personal shared mobility has emerged as a key solution for first- and last-
mile connectivity and short-distance travel. The findings indicate that while both public bicycles and shared electric
scooters are effective for short trips and transit access, their distinct usage purposes necessitate differentiated policy
responses. Additionally, the analysis highlights that the local characteristics of subway station areas significantly influence
shape usage patterns, underscoring the need for site-specific transportation strategies. By clarifying the role and potential
of personal shared mobility in urban transport systems, this study provides a foundation for future research and offers
policy insights for its more effective integration.
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Figure 1. The comparison of usage by different ranges of
subway station area
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Figure 2. Definition of 4 types of station-based trips based on
the location of pickup and drop-off points
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Figure 3. Selected study area - 131 subway stations
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W o] JBEAE AES @ Figure 4). 7P A8EA
7h 3% AL 2} =il A o) Az} o Al 7He] EAR
F ¥<(BTD-BRT, 0.89)7} 4% oJ&Aolzl1 & 4 o}, ¢+
ol FF o8B FFAI o &E Aolofl= Rt Aol
LERFTHSWR-SPR : 0.55, BWR-BPR: 0.50). 35 ZF&#<]
A FF o880 w2 A4YsE Bt foATHBWR-
BTD: -0.68)3} o]% A2](BWR-BRT: -0.58)7} Z46H= A3k
of St FHolu HF ARt €] ApEA o8] T2 A HoflA
A 53 vBl&o] Erhe 340l 7Hssitt,

71 4te] W Fofle ARl 0,45 9 A9t gloi, gt
Hog AskdY 5olA} Qo] s 37 AF JEEU ¥
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Table 1. Summary of trip pattern variables by subway station

areas
Variables Average stdev.
D Name of subway station N=131

NSP N of subway passengers 928,681 863,694

SNR  SES*N. of rentals 736 949
STD  SES-Average travel distance (m) 9787 136.3
SRT  SES-Average rental time (min) 54 07
SLD  SES-Average link distance (m) 759 172

SWR  SES-Ratio of weekday usage (%) 68.0 65
SPR  SES-Ratio of peak time usage (%) 377 69

BNR  PB*™-N.of rentals 6,258 5316
BTD  PB-Average travel distance (m) 1,965 317
BRT  PB-Average rental time (min) 174 29
BLD  PB-Average link distance (m) 527 290
BWR PB-Ratio of weekday usage (%) 65.8 51

BPR  PB-Ratio of peak time usage (%) 362 44

* SES: Shared Electric Scooter
* PB: Public Bicycle

- 1
MNEP |
SNR .37 Lo
STD 0.82 06
0 , SRT (
SLD 1

SWR 055 [ &2

"SPR L0
] Eew | -

|BTD '0.89 .0.580.3
| ) -
/ BRT -0.68.0.54

‘\ uros0 M g
:' ‘ .'.BPR

Figure 4. Correlation analysis of trip patterns by subway sta-
tions areas
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T AR ol FE W AT V| 4= o, AT
Zk2} 0.31, 0,360 B33t FFFeo] A7) it =3 7|1E A
TFoAE 3 A5 QEES} T35 AHA Alo]g] A% F<Q 1A
U 3% 820 F53) gkout, AR F e o] 85 ol
B3k g o] yehtR] st = ol 8oyt ol F A9}
o] AZhL FF-35F AR o8BS 8 BRI fFold
HEZ 5 A9H 899 FFE UL AR R E, £ 7
£9 ¥4(ex. SNRZ} BNR, STD2} BTD, SWRZ} BWR) 7H]|
£ Aol UehR] gl ol= 7 =9 o] 8%, AT %
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HEA(ED) B4 B4 G vIAE 19F 8lo] Aolst
W, 7} 40| olg s} It o] NE SYHOR A
T 5 AS AR,

V., SASE Hln =4
1. $EHE 7SN SURYY Y

A A B3Pl A AAZTH(GAA F3)o] AABH= HlE2
AF ZEE 59.4%, 35 AHAE 60.4%= o= 60% 1<
A2 ek, A Aus JRoA] R|skE o A Az o]y
o] AA|sh= vlEo| ¥4 22 LS, AsHA YTt 717t
& ZollA HYNE FHEdeE ] ofgo] A oE U=
ekl & 4= qlrk,

TARFE Hu] AJolE HAHEH, Ff AF AEREE 94
Azt w3 A GAA)E AE3H= 539 HIR(T2: 27.2%,
T3: 24.8%)°] ARt o}Fo.2 eyt FAEA o2 JAd
o2 yoj7k= AY 7+ F3(TL, 5.4%) TLT GAIE WellAl
Yoft F3H(T4 1.8%)> FA F3ollA] ZHA|8H= vl&o] Wkt
U 3 AAAE 99 7 FH(T1 160 5Y A W 5
3Y(T4: 3.2%)2] Bl&o| T AE ZEERT oF 28 Fe ¥
3L, A u S 2] 7 B3 HR- Ao R WI(T2:
22.8%, T3: 23.0%).

AT} v 29 e] QA W] wE ApolE BlasHE, ¥
T AAAE 0.2% A= AL AR, 3 A5 HREE
2.4% 2017t Atk 58 A AL 79 djof e vhdo] A of
QA WA, 35 AT AREE AAIE QA A ollA &8t
of 3 X0 2 FHats| V7= F3(T2)0l, vl ¥ A GoflA] x5}
A Wako g Hdhs TR 23 o AR Aoz
EPgit,

A5 Bt olF Anlet o] A7HE B]is] EH(Table 2),
FY AAE Wel A (T4)ollA = T Zol7t == At
AF ZHEE T49] o5 Al to] A)ZF 5% 71 2k,
o] Alztel] Blef) o) A7t o BA Vet olet Rt 2 5
+ ARAE T49] tho] A7to] 34 A ZEEo vla) vl 2
Al vepd Fgo] E3Folt) ol 3% AEAT} ol B3
A a3t oAl 29 AR HEotes AFIRE, 9
7t 59 53) FYsHo o B EHI ISP 9, 202012
AlAFERE,

3 4 i AR FF ARARS 35 A5 HRE
o|lx 52 AFF o] ZstA vepdth= 5 7 Aol ¥
HEA st olck, ot 35 A ZEE o8- vl
A4, 38 AALY AL, 378 5 549 5 = Aol
AN E A 54E FAIF R FRIE 4= 3l

il
o
0

o of tu of

Table 2. Characteristics by types of station-based trips

NumBer of Average Average

= travel rental
Index  Trip type rentals Gilanen Iine
*) (m)  (min)
162,225
Total (ooo) 94 52
T1~4 subtotal 90,355
(station-based) (59.4) o il
Shared T1 (between) 8290 (54) 1,083 59
conite T2 (out 41,468
scooter out- G
bound) 272 908 &0
T3 (in- 37,786
bound) 248 9 =
T4 (within) 2811(18 531 45
2,048,541
Total (000 877 16.9
T1~4 subtotal 1,240,827
(station-based) (60.6) 1834 161
Public T1 (between) 23(?1'?%7) 2000 172
heyae T2( 467,831
out- ’
botind) (02g) 1804 154
T3 (in- 470,522
bound) pagy W2 18
T4 (within) 65167 (32) 1852 272

2, Rl E4 HA

131719] GAUE F7 A5 R0l 33 AHAY olg A
50 gl AL 7|E0R yl9 2FoE iro] vluws] Kok
tHTable 3).

ot BE SA45E A A9 147, 34 AE 4EE 29
29 B 270, #5 AAA 29 Y CE 47, & S0 BF
B4 ERE o] gl D A G2 2712 veidth, 47 gl 437
G52 71eFAe o33t At WA A 292 25k 53k
AYUNSP)H} Ff A5 ZHEo] HFA| o8 ul&(SPR)°] 7
UL FF AL 25 HIEBWR)S 7 Woith B 2|92
2|81 $3HA JANSP)9] TFEE A X o ]3] <F 61%0] &
IHPA G, I A ZEE o[ FFENR)}E o Y|, B
o5 A e|(STD)7} Zot TAE] ol 5o A5 Ee =1 9lg
2 o 5 Yok, EZE R g BRoA] 5 ol8 HIE(SWR,
BWR)®| &0}, AtfE oz o] §As w7t e X HEs0]
o] ZFE S Ao N C AP T35 AL =5
U HFA| o]8 BIZ(BWR, BPR)O] w2 ¥HY, 3% HF JRE
O] BIZ(SWR, SPR)-2 Solt}, F 45k B ol o] 2D %

2 751 5312k AUNSP)o] 7H Ao, tiFuF AA 5
o] =8 A7} AX| G2 A H o2 & 4= 9},
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Table 3. Characteristics by types of station area

A* B** Gk [k
Variables  gpgi  sEs+,  SES-,  SEs-, Total
PB+ PB- PB+ PB-

Count 14 32 43 42 131
NSP 1,599927 976,261 1,094,008 499,105 928,581
SNR 1617 1844 142 207 736
STD 957 885 1,040 995 979
SRT 318 297 348 329 326
SWR 67.8% 71.2% 67.1% 66.4% 68.0%
SPR A41.2% 39.8% 36.2% 36.3% 37.7%
BNR 10699 2,208 11,007 3,036 6,268
BTD 1,825 2,060 1,865 2,041 1,965
BRT 990 1,108 992 1,066 1,044
BWR 63.8% 66.4% 66.9% 64.9% 65.8%
BPR 359% 33.4% 38.5% 359% 36.2%

* A (SES+, PB+): Personal shared mobility high-usage area

** B (SES+, PB-): Shared electric-scooter dominant area
¥k C (SES-, PB+): Public bicycle dominant area
#kk D) (SES-, PB-): Personal shared mobility low-usage area

Table 4. Comparison by types of station area and trip patterns

o 8438 vt OE 7 FolA dAE aAE S 73
off W& A5 E/44E vlws)] 2okcHTable 4). A Z|FQ) 739, F
S5 BE T2(out-bound) $3°] T3(in-bound) =2} &
o, o= oA RE Yrks 30| o &= A
& oJuigtth, olF Aol tho] ATt A F e fALRE S|
& BA3 75 U JF AL A T2 WA T2 1
o] ztol7t AA| Ytet, T3 oA 37 A5 HEEE HF
A o]-§o] HFEE Aol WAL, ol T8 7+ HE Z
RHE7H 5 ATt B Bo] o] 8E= B4 Slvhk= A& geld
= qlsict,

T AF LRI A oR 299 = A9 BE FH
AE RS T2 T30l T1 FHE Bekon, ol= o] X|H9
A eELE Wrk= S30] At o @ijhe HojEr §HH, F
& ARAE= T1 30| T2 HET 2% Wekoy 1 Apol= 4]
Woltt, 53] B A2 37 A5 HEY 5 D HF Al ol8
djgo] tf2 A Hof| B3l Fokon, o= 2EZ 59 54 53
oA Ffr AE HHEY o] go] FegZrk= HE AARI E
2 FF AP AL T4 53 vl&o| A vehil=t, ol=B A%l
71 Hrks 54 A9 530] B2 A4 Y 740l ot

A\(;(fer:!gn:al::mbrer Average travel distance  Average rental time Ratio of weekday Ratio of peak
stati pe (m) (sec) usage (%) time usage (%)
Category  Trip type ik
PB PB PB PB
SES PB SES PB /SES SES PB JSES SES PB /SES SES PB /SES
Total 13336 77332 9266 1,791.3 193 3083 9851 320 675 649 096 413 373 090
T1 (between) 917 16543 11352 20366 179 3760 10747 286 646 608 094 349 342 098
211¥E)e T2 (out-bound) 6739 30129 09587 17410 182 3197 9224 289 676 666 099 403 393 098
T3 (in-bound) 5232 252256 8762 17160 196 2825 8770 310 681 664 098 446 391 088
T4 (within) 447 b435 6043 16732 277 2993 156620 522 661 602 091 312 273 088
Total 16370 16868 8842 20096 227 2942 10762 366 722 672 093 412 346 084
T1 (between) 1640 4788 10601 20518 194 3474 10749 309 725 664 092 404 329 081
%Igg? T2 (out-bound) 7478 5539 8613 21181 246 2881 10722 372 727 676 093 415 374 090
T3 (in-bound) 6729 5673 8969 19072 213 2911 9848 338 718 676 094 418 350 084
T4 (within) 523 867 4976 17518 352 2665 17070 665 694 667 096 312 231 074
Total 1228 82979 10299 18120 176 3387 9780 289 670 670 100 361 393 109
T1 (between) 11.0 14956 11439 20911 183 3830 107856 282 671 644 096 344 363 1.06
g;_rzg;e T2 (out-bound) 565 36002 10560 1,7782 168 3434 09229 269 671 684 102 338 415 123
T3 (in-bound) 507 27877 1,0178 16871 166 3298 86756 263 666 677 102 390 401 103
T4 (within) 46 5143 56663 19070 337 2719 16599 610 694 614 088 372 295 079
Total 2121 27925 10043 19794 197 3243 10177 314 675 660 098 379 381 1.01
T1 (between) 202 4883 1,0994 21702 197 3601 10985 305 668 626 094 304 350 115
513%9 T2 (out-bound) 866 9245 10011 19465 194 3262 9785 301 685 668 098 362 393 109
T3 (in-bound) 1003 11,2638 10127 19212 190 3198 9415 294 670 676 101 416 396 095
T4 (within) 52 11569 5327 20719 383 2611 18204 697 650 561 086 259 266 103

146 "=EAIE, Me0E Mi5= (2025)
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CAA2 T ARAY P9 AYL2 5 41 25 T2 3
o] 78 B2 N ¥ o2 yehgt. C A9 35 A9 3Y
A AT AZE ol8 vl 80| T AE HREHRD BE FYoIA
7 Uebdth AtiE oz o AR 35 A AL S5
9 52 W o880l w2 A& AT 4 AU

T A ZEES} FF A B doiE o vggelE
o] =D Ag2 o A9 g2 F 5 BF T3 330 7
B2 Aoz yepiith D A9 33 AdAY gl 53(T9)9

o 3 AE AEEE SEHE 5 53 AT $3 540
FEHAY, IR A GolAE T AN siF FH0l ©
2 et ol gAY 2199 40 weh S 3
o] o8 3 532 2po|7t S-S 2Julsh, ol AF9 5
A5 7% 9 ] SAE A B4 3 wE Y vk
o] Haghe AARI

3. SAURIE, X|FE x10| HS

40| 7P FEZ A YL R I AF ZEEY olF A2 ¥
tje] Aj7ke] Apel7t 71 AA veht S S F20] ofd
A7 H -5 52 718 T 7Hs/do] o o2t SH0]
7P & Ed Aozt & 4= 3tk

AAE A T S4E T8 BH, 4 A2 FHEA,
AR, 283 hE o354 Aol AR AT 4 UM

1) OI& 7{2| E4 Hlw &M

o 75U T1 3382 789 ol #2l9] 542 vl 24
3 2 B3 AY ¥ A Aol F o B e AL
2 YEITHTable 5). 3+ A Z|EE9] o8 7 2]= B %]
7P B2 A0 YENon], A%t C 2%l 7] o= e

Table 5. Difference by types of station area - average travel distance

Kruskal-Wallis test Dunn's test
Category
Kruskal-Wallis statistic J:\;g(ags;f -B -C -D Group ranking
A 4,539.283 0000 0858 0.004™
B 3,987.219 < 0.000™*  0006™
SES 69207 B<D<(AC)
c 4515038 - - 0.040*
m D 4231828 - -
(between) A 59,953 340 0183 0.000"*  0.000**
B 60,446 814 . 0.000™*  0000™
PB 142 403 (AB)<C<D
c 61,888 425 s 0.000%*
D 63720423 £
A 22341 992 0000  0.000™ 0081
B 10,498 937 - 0.000"*  0000™*
SES 750687 B<C<(AD)
c 24,365 245 - - 0.000"*
™ D 22,743 640 4
(out-bound) A 118785704 0000™  0.000™  0.000"*
B 138,487 635 s 0.000™*  0000™*
PB 1,310.923%* A<C<D<B
c 122,996 892 < 2 0.000%*
D 130,928 377 s
A 18079215 0049*  0000™  0.000™
B 18371422 " 0.000™*  0.000™*
SES  345166™ A<B<(CD)
c 21,119.862 y 0821
T D 21,054211 &
(in-bound) A 108,724 376 0000 0114 0.000%*
B 120,320 555 < 0.000™*  0000™*
PB 1,860 884™* (AC)<B<D
c 100,348 449 - - 0.000"*
D 122,491 538 -

CHS HI0|X|0l| A (Continue on next page)
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Kruskal-Wallis test Dunn's test
Category
Kruskal-Wallis statistic fyetage o) -B -C -D Group ranking
rank sum
A 1,622.419 0.000"* 0636 0.012*
B 1,351.357 0.001™* 0837
SES 26420 (BD)<(AC)
C 1,6563.582 & 0.017*
T2 D 1,363.389
(within) A 17.334701 0006  0000™*  0.000"*
B 17,986.859 0.000"*  0.000™*
PB 239.309* A<B<C<D
C 18,896.947 = 0.000%**
D 20,230.630

#p<0.05, *p<0.01, #¥p<0.001
Note: In Group ranking, ‘<" means significant group difference (p<0.05), while ()

ot 35 ARA L o § Al A% B A Fo] Fgken], C FAl
ol 7P AA vebdt B A Y2 7 8 25 T1 332 o8
A7t B2 Aol C A gL BF o8 A7t 7 A9 &
o] Ak,

T2 5342 B A9A 3 5 HEEL] o] & A7} 71 &>
RhE, 34 AA 9 o8 Azl 7P 71 AR S40] i
T3 2 A A QoA 3 F ZEES} 37 AA2 o8
27t g2 W, D Aol FEEHA| 1 B4& 2ol F a1
2t AR 53 §40] 9gith T4 3382 D AgolAd 31 A&
Z|HE9f o} A= 2 vhd 38 ARA = 2A vEbEt

2) CHof AlZH & blw 2A

T1 3% o8 AR B A YoA 7= et BF A e
H, C A %99 o] A|7to] AA LrebythTable 6). T2 53] 0]
& AR 34 AF FEEQ % B AYA 7P ke,
& A= A AQA 717 ARl T3 $32 A 2| oflA
F o BF olg A7le] 71 B UERET T4 $32 D A
Aol FF A2 of & Alzte] 7 WA UEREeH, A A
o] 713 BT o8 AR ol AEe] E42 FRYE
A %] =9 2ol AR Ao, HiFE TS,

3) 3 0|2 HIE &4 Hlw B4

T1 33olMEe 7 T BF B A Q9| 5 0|8 nl&o| 7P
=7 UebdthTable 7). @4, C AFA 33 AAAY 5
ol ul&o] 7P WA Ut eH, 7 AE AEEE B A9
AlLdet 37 HAE Aol A WAt T2 S +E F
% ol Hl& 540] 2 A9 A7t AN T AF HEE
£ B AFollA] o] gHl&0] 2 W, 35 A-AE= C A HofA
9] o] gulgo] A ettt T3 AA] B A1 EANA 3-8 A&
ZHES| F5F o] ul&o| 7P A YERiTh 5 AAE
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means insignificant

A A GolA 7P B U ew, o)e] X2 f-ofw|]t Aeol7}
U ?H, T4 S = 3 A5 ZAHE] 3 el
g 2ol 5 RISk 23T 35 AR A= B A YolA 5% ©]
8 HE&0] 7FE ¥ D Aol 7P WA LER T

4) AFA 0|2 HIE £ Hlu 24

o] 7+ T T12] 49 B A oA 37 5 ZEHES] HF
Al o1& HI&o] 718 &3keH, ol9] 37 X A2 FAH = {2
o)k 2to]7} $IAcKTable 8). 8 AHA AAl B A %ellA 73
A Ul B 2|92 SET Al OE QAIICE olEsh7] A't
A o2 EEHI e 59 & 5 A

3, T2 82 A A QoA 37 A& ZEE o] § 8l 20| &
= RH, 35 A A 9] ol§ Bl&2 C AofA 7 A UE

& o] 85440l Aol siith. T3 TaIME 37 AF 2
HEE A AGoNA, 35 A AE C AHA HFA) o8 vl
o] 71 A veRt GAIEE BE3] o] 8E L e e Al
7t AT

Ay T3 T4 T A T7 A& HREE AUE
SJulgt HFA] o] gulE2 54 Aol AYSHA| Rt eH, ¥
+ A= A, D A9 o] Hl&o] FF o= Fkou, B
S i S £ v e

V. 24 Zi S2 % F2 A

SEA AN ¥ S vla A7 A AU e
82 54 Aot lee ARSI, AAUE T
5749 Aol7F itk ofoll A S92 Telsialzt thE 3
N AG0] vl T 549 <97F 2F 9(high) E= E9]
(low)ell Y= A9k H3to] 2]t glch(Table 9).

A A2 vl A ofgo] B2 JHHELE, 53] T+
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Table 6. Difference by types of station area — average rental time

Kruskal-Wallis test Dunn's test
Category . e Average of i
Kruskal-Wallis statistic T B 0 D Group ranking
A 4467176 0000 0211 0.026*
B 4003107 - 0.000"*  0011*
SES 61853 B<D<(AC)
C 4628164 . . 0,004
o D 4299893 s : =
(between) A 60,716.774 0237 0.000™*  0.000**
B 61,154.823 < 0047  0.000"*
PB 35707 (AB)<C<D
C 61,789,734 - - 0.003"
D 62,638 728 " " :
A 22,381 167 0000™* 0000 0277
B 19,585 222 . 0.000™* 0 .000"*
SES  682483™ B<(AD)<C
C 24,118 291 s : 0.000%*
T2 D 22630185 < : £
(out-bound) A 119,621.894 0000™  0000™ 0000
B 137666376 - 0.000™*  0.000"*
PB 1,024 873" A<C<D<B
% 123218078 " " 0.000"*
D 129,537 531 gy : 4
A 18033353 0005™  0.000™  0.000™
B 18449 830 s 0.000™*  0.000**
SES 303972 A<B<D<C
g 21,401 947 < 2 0.009™*
T D 20,647 425 - - -
(in-bound) A 108,789.049 0000"*  0.000™  0.000"*
B 121714798 - 0.000"*  0.003"
PB 1,302 886*** A<C<D<B
B 110,202.328 gy : 0.000%*
D 120,043 354 s : =
A 1,539.272 0000 0193 0.000%*
B 1,358.265 < 0122 0411
SES  26420™ (BCD)<A
C 1,452 686 - - 0074
T4 D 1,311.039 - - -
(within) A 17,661 429 0000"*  0.000™  0.000"*
B 19,196 352 . 0008*  0000"*
PB 181 894%** A<C<B<D
C 18621952 s : 0.000%*
D 20,279 859 < : E

*p<0.05, #p<0.01, #*p<0.001
Note: In Group ranking, ‘<" means significant group difference (p<0.05), while ()’

A ARE| T3, 3 AHAL T304 1 SAo] FEeizic
EG B4 HF ARES Tok FFA ol vl %A 7 vt
U B Aze] HAE-ehAE njle) Sutolt iEEE A
S0 2A F 4t BE S olgHiE 199 Sl 4 9)
k. A NG E 40 o]go] BE B A0 nuH §

means insignificant

$ A7} g MUE AYY TRso] oo, ole] AAY B
fEaelele] o} Sast Boke AR AT AUY Bo
wele|o] QRS Weld o8-S I8} B AzekE B35
NS FA P AL AANS 3R Bask sk

B A9E 36 A5 ARE FF AA BAo] s
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Table 7. Difference by types of station area — ratio of weekday usage

Kruskal-Wallis test Dunn's test
Category
Kruskal-Wallis statistic ﬁ:ﬁfgﬁ;f B c D Group ranking
A 3,909 672 0000"™ 0304 0265
B 4238210 ; 0014*  0007™*
SES 39437 (ACD)<B
c 4014323 5 . 0920
m D 4,003 428 0.000™ 0920 2
(between) A 50,917 869 0.000"  0.000™ 0000
B 63331919 £ 0.000™*  0.000"*
PB 151 816™* A<D<C<B
5 62,081.200 - - 0.000%*
D 61,000.296 - - -
A 20,043 145 0000™ 0584 0318
B 21,091187 . 0.000™*  0.000"*
SES 112365 (ACD)<B
c 19,925 682 . . 0223
™ D 20227024 . 2 =
(out-bound) A 123,181 607 0017  0000™ 0658
B 124,424.084 - 0040*  0044*
PB 691947 (AD)<B<C
C 125372924 - . 0.000"*
D 123363156 5 . .
A 18467715 0000 0186 0218
B 19,175.707 . 0.000™*  0000"*
SES 77119 (ACD)<B
& 18,188.778 . 2 0.750
3 D 18261 606 - - -
(in-bound) A 111,988 660 0003*  0.000™  0.000™
B 113407270 - 0890 0962
PB 22 343" A<(BCD)
c 113,465 944 5 . 0772
D 113,385 627 . . .
A 1,379.016 . 2 3
B 1,424 608 s : 2
SES 3464 "
5 1,424745 - - -
T2 D 1,363.075 - - -
(within) A 18,536,629 0000 0035*  0.000™
B 19,785 066 5 0.000™*  0.000"*
PB 90 808" D<A<C<B
c 18791885 . . 0.000"*
D 17,804 204 . 2 3

*0<0.05, **p<0.01, #4p<0.001

Note: In Group ranking, ‘<" means significant group difference (p<0.05), while ()’ means insignificant

E70] Q4itt. B4 HF AREE 73 W HEA @A, @A
7t B89 B40] FEFAON, TF AL T A thH]
A% o] Wal ARA| ol &L e o] 99tk B
G ARHO R B4 AF LHE olgo] 2910] Y= I
HORA, B AT AR} A X5} fABA] HAE-A

150 "==A1=, Me0 Mi5= (2025)

E ujale] srto 2 A3 B4E 9l A A 4 99l
o}, ol B o] FEZ ol§A7t B YRAY § WU
FEAT7H B AAAY 7H5A0] £ AARI 44 B A
42 4 A5, 44 5 Akl U, 49 A0 2k
3 gc, e A Aot 2] B AL ol gl e B



HEA B9 3E Z5s

2 B A7 0SS A0l chst BHAYE o7

Table 8. Difference by types of station area — ratio of peak time usage

Kruskal-Wallis test Dunn's test
Category
Kruskal-Wallis statistic ‘:‘;ﬁ?{agsr:f B Cc D Group ranking
A 4015231 0.000™ 0847 0.039*
- ted Fokk
- B 4245 478 0.009 0.000 (ACD)<B,
C 3,094 390 . - 0.156 D<A
o D 3,830,307 < : :
(between) A 60,987 722 0011*  0000™ 0067
B 60,207.194 = 0.000™  0.000%*
PB 78321 B<(AD)<C
C 62.279.384 - - 0.007*
D 61,505191 - - -
A 20,712.620 0049*  0000™ 0318
= ok Fokk
O — B 20,955 845 0.000 0.000 (ACD)<B,
C 19,363.111 2 : 0.071 C<A
™ D 19,843 121 x « s
(out-bound) A 123,166 569 0.000™  0.000™ 0875
B 120,775 509 - 0.000™  0.000**
PB 181.211%* B<(AD)<C
% 125875055 « : 0.000**
D 123098775 . s "
A 19333 065 0000" 0000 0002
B 18791058 < 0012* 0848
SES 29235 C<(BD)<A
C 18268 037 x « 0.045*
T D 18760 880 - - -
(in-bound) A 112,879.902 0000™  0.001™ 0196
B 108,232 621 « 0.000™*  0.000%*
PB 172 693 B<(AD)<C
B 113993243 s s 0.037*
D 113371639 . : "
A 1,408 315 : « s
B 1,408 458 = : i
SES 6207 2
C 1,493977 - - -
T2 D 1,334 652 - - -
(within) A 18526.149 0000™ 0000 0382
B 17730218 s 0.000™*  0.007**
PB 62 350%* B<(AD)<C
C 18924.044 < : 0.000**
D 18391 507 : « s

*p<0.05, #p<0.01, #p<0.001

Note: In Group ranking, ‘<" means significant group difference (p<0.05), while ()’ means insignificant
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Table 9. Summary of Kruskal-Wallis and Dunn's test

A B Cc D
Index
SES PB SES PB SES PB SES PB
T1 (between) low 3 - = - high
T2 (out-bound) = low low high high
Average travel distance
T3 (in-bound) low - - - high
T4 (within) 7 low low o 5 = = high
T1 (between) low 2 high - = high
T2 (out-bound) - low low high high
Average rental time . = =
T3 (in-bound) low low high high
T4 (within) z low = - = high
T1 (between) high high = low
T2 (out-bound) high - - high
Ratio of weekday usage : .
T3 (in-bound) 7 low high o 5
T4 (within) high = - = low
T1 (between) high low = high
Ratio of peak time T2 (out-bound) high low = high
Usage T3 (in-bound) high low low high
T4 (within) low = high

E2E, 38 AW AAAER)Y FE T AR L A7t F
4} AR ARG, A A AE", oy, 29
U 5ol TFE] Yk, ol FF AHAY T AE ARE
o &g F2of) A7k A2 A, FF AR AE olF
o, dFiE QA et obdzt BlA Ao R B8 T
Aol w2+ Utk

D A% T AF ZEEE SHAY T2 Tk 3%
AAE A7, AT 0] B2 AeE vER, vl of
7h 59 Bl52d S WEr}t %2 JAHY 7HsAde] ik
JY D AR T AE GEESL} FF A o 80| BF

< W2 A H o 2A 2|9 4 ke o] 8| 54
2 FE|ole AL it ot BlaE ohE Aol uls)
a7 A on, MUY SRR EEEY o8 85
U o Qe 2GS A B2yt A4, 78 e
o] A2/ B)ol vlEIt A 7Fs/dol itk ol AHA &
Y 73 HAE-TAE viide] g a4 kel Ao
won, Jrijzoz o Ao Hg| olF U)ol AT +~
ATk wEt A7IH SR o)F k] Aol W2 FoF A
Aol ozt 3= g Zos Halr,

ole} Zo| zh ANHE FF 0] th=A e, e
SAE olde T3l 4 A it S4& vt 59 W™
o] EATHE A 4= SU3Th A, B, C, D A ¥ 72 ©AT
U A7 FHNAN THE FAZ B 2w, ol 7 o] A|Y

152 "=EAE, Me0 Mi5= (2025)

o] @9} o|- g2} Fof wlet HE HebA o A 7Hsd 9
< SHL EE AR, ol B4 Aike AR TRl
2lEle] &8 732 SHiesly] fikt M A o] 984
Zyxei, I A4 % AF ] o] AY F4L et %
=% Aol TS VeIt

Vi, 28 % E9|

& Qe AEAIA AR SRreE, & 3 dE
R e} 35 A AL o] 854S vl 43I, olF F3
8 73 % A S IE Aol st 9+ 2
I, A FRoA Ak F3 e vl 7R RSt
4 38 FHEE £E T B4 AolE BHReEN, VI T
oA i vl EFSHA SEIAE E1H2] S0 IE 1R TR
YejEle] FA| A o) 8 FEHE LSSt HolA A< <
&7} At

53| T35 AL} T AF HERES| {FAMIH AhEE 54
<= FF B R U2 AR Qo] HAAS A a4
2GR} o 2F g9 ols E A Y QA ez
A w2 BEEES BolY, o8 29 et Aokt A Aol
ST Fo] ERIEZIY, 35 AAE F2 7 2 2%
< SO0 R BgHE N, 3 AF AEEE olF 58S
FAIBH: ol8AlllA At e s Yeyith ol2d diks

[N



MEA 37 TS ZEE 3 3 X172 0|EEHof| thTh BHAx G

T o85S NHIT BEd A viRie] WaKE Al
5o, 38 A7 B 73 T R o7 B e Fse =
23 7go], 1 s AEES] Fe olF HeFS st
€ et 50 4 aEH

ERE, AT 8 549 A 24 2 A9E 5
gl mhet H1E S| E 2 o8 ol thEA verd 4
e AR, ol 54 A9 F3H S45 ARlE a1l
ol 1% T ElQ] o] & Ao 2 FFL VA= AZ 2
vt B3 UMAFE2 o1k A9 89lE Whgste] A
9E¥ 1E A YT WUt e, 53 fF Ah g
<= AGoAE AR T E L] o8& ST e ¢
Zate} Au|AE 7FBsfof gk,

Ao g, & At 1% TRl e BA i T
S 2A 9| 72|12} B 7Hs 8 AAISHH FF At ] iRt
7|ZARE AFSIA 22U A7 AR AEA F4 A

2 THOE T EA07] fEof GE Aot A R wf
€ FH3 SAE 523 I R Hol ATk o=
of A7elMe T8 1EE R oHEE S A= R Y
T-ARRA 9 E23] 8 B8 &1L, =AY iRy E4,
T FREE A 9F 29U A5k 20| Easit
E}, oot wEae] 94 7hs A diAl 7ol diRt
ATaT7E BashH, o 7 Zpole] lo] vhd Aol 8
T AE Al 7108k 2RI IRt 75 A7) o)
ok & Roltt,

F1NSSEME 2021 78 SYTYA IR T ZEE A Al
# 20219 128 &7 TSZEC UH Hiot 0l 2ift E235 3|
20228 38 &f s A= Az M 5 IR HE ZEEe |
2lsial QFHEt 018 U SHIE 01323 HAlE ffe A =1

AGEA

References

1. H7 - 5 AAE, 2022, “M2Al F3AAAY T AE

ZlH o] BYRE A58A BY Az e 528 54
o2 %til55k24],, 40(6): 832-846.
Koack, M., Choo, S., and Kim, S., 2022. “Analysis of Inter-
relationship Between Bike-share and E-scooter: A Case of
Seocho-gu, Gangnam-gu, and Dongjak-gu, Seoul”, Journal of
Korean Society of Transportation, 40(6): 832-846.

2. A oA, 2021, “FAAIZHA W 388719 E9 4 84
FH B350 WA - Al AlRE AHR, BEAD, AEY
2, o d' S FHOR", HREALARR A EAVEAL,
22(5): 3554,

Kim, M.S. and Lee, |.S., 2021. “The Relationship between
Physical Environment of Public Space and Commercial Dis-
trict Revitalization in Inner-City - Focused on the Yonsei-ro,
Myeongmul-gil, Sinchonnyeok-ro, and Ewhayeodae-gil
Located in Sinchon-dong, Seoul”, Journal of the Urban Design
Institute of Korea Urban Design, 22(5): 35-54.

3, AGA- o)1 BA - 8T AAE, 2021, TR AFZEE o] 45

4 E Fekajlol] #FE A4, B=ITSEE =84, 2001):
40-53,
Kim, S., Lee, G., Choo, S., and Kim, S.H., 2021. “Study on
Shared E-scooter Usage Characteristics and Influencing Fac-
tors”, Journal of Korean Society of Intelligent Transport Systems,
20(1): 40-53.

4, 758]- A7 2713, 2019, “2HOJA gl FRAREA B3
B4 B4 xS AR, TetaEets)A,, 370):
110-123
Kim, S., Oh, S.C., and Choi, K., 2019. “Bike Travel Pattern

Analysis for Station Free Bike Sharing System in Suwon”,

Journal of Korean Society of Transportation, 37(2): 110-123.

5. AAE, 2021, “FH AFLAEEE Tee pERg 24 2
FFE AR A7, Tk AR =1,
Kim, J., 2021. “Estimating a Mode Choice Model and Catch-
ment Area for E-scooter Share Service”, Ph.D. Dissertation,

Hongik University.

6. 21714, 2019, ‘o84 BAE 7|¥te2 St thFAF First-Last

mile]] T3 A Mobility as a Service 2] ¥4 of| A", HA]cjs}
I AALEHY] =,
Park, G.Y., 2019. “A Study on the Public Transportation First-
Last Mile with Passengers' Circulation —~From the Viewpoint
of Mobility as a Service-", Master's Dissertation, Myongji
University.

7. A2 AARL- 0]5=7], 2020, “ETAI FHARAA S &

2] 9 Htol5AH = 54 B4 - A& F-AA 2017 53
OD ZA&2E FHoR", TP EAVdA S S|4 =AVEAL, 216):
105-120,
Sa, K., Seo, |, and Lee, S., 2020. “Analysis of Origin-Destina-
tion Characteristics and the Shortest Travel Path of Public
Bike Users in the Morning Peak-Hour Period - Focused on
the 2017 Travel OD Data of Public Bike Sharing in Seoul, Ko-
rea”, Journal of the Urban Design Institute of Korea Urban Design,
21(6): 105-120.

8. A5, 2023, "INA BT AN AY 97, A
Seoul Metropolitan Government, 2023. Seoul Subway Station
Avrea Long-term Jeonse Housing Construction and Operation Stan-
dards, Seoul Metropolitan Government.

9, ASAVAT, 2023, "E3AEA FEHEY, A2

Seoul Facilities Corporation, 2023. Comprehensive Status of Pub-
lic Bicycles, Seoul.

10, 41814 - 72 €1F4, 2020, A ol T E o8
‘dstE et HHPY] Ay, A,
Shin, H,, Jung, K., and Park, S., 2020. A Study on Legislative
Revisions for the Management and Promotion of Personal Mobility
Devices, Korea Transport Institute.

11, 5734 344 - 42 - 8hAE, 2018, TSl HgE)

Journal of Korea Planning Association Vol.60, No.5 (2025) 153



ST - 27k - 3 XIS

12.

13.

14.

15,

16.

17.

of b o1k, ASHTY.

Yoo, K., Hong, S., Kim, O., and Park, S., 2018. Response Strat-
egies to the Expansion q( Personal Transportation Devices, Seoul
Institute.

A9A-ZE Y, 2013, “EASTE 58T 87 849 BA
3 AFAT, TAG AT, 29(4): 319,

Seo, W.S. and Kim, L.Y., 2013. “Empirical Analysis of Rela-
tionship Between Urban Spatial Forms and Environmental

Factors™, Journal of the Korean Regional Science Association,

29(4): 3-19.

F s A&, 2020, “Personal Mobility A A o] B-ofgF
o njzl= Fgaslel 3t A, ToiFtaFets) A, 38(1):
1-13.

Choi, M.H. and Jung, H.Y., 2020. “A Study on the Influencing
Factor of Intention to Use Personal Mobility Sharing Ser-
vices”, _,foumal of Korean Society of Transportation, 38(1): 1-13.
HAZ, 2019, “FF AFLHE FHOR AHE = ulo|3 2R
Yefel”, TAR2ARIE ), 768: 37-53.

Choi, J., 2019. “A Look at Micromobility Focused On Shared
Electric Scooters”, KDB Monthly, 768: 37-53.

A G A S - ke, 2022, QIR e o8
e 9ot AS EAERE O SHe G, AEFTATY,
Her, J., Namgung, |., and Choi, G., 2022. A Study on Archi-
tectural and Urban-Space Countermeasures to Activate the Use cy(
Personal Shared Mobility, Architecture & Urban Research Insti-
tute.

Almannaa, M.H., Ashqar, H.L,, Elhenawy, M., Masoud, M.,
Rakotonirainy, A., and Rakha, H., 2020. “A Comparative
Analysis of E-scooter and E-bike Usage Patterns: Findings
from the City of Austin, TX”, Irternational Journal of Sustainable
Transportation, 15(7): 571-579.

Bozzi, A.D. and Aguilera, A., 2021. “Shared E-scooters A Re-
view Of Uses, Health and Environmental Impacts, and Policy

Implications of a New Micro-mobility Service”, Sustainability,
13(16): 8676.

154 "==AE, Me0 Mi5= (2025)

21

24.

. Caspi, O., Smart, M.J., and Noland, R.B., 2020. “Spatial Asso-

ciations of Dockless Shared E-scooter Usage”, Transportation
Research Part D Transport and Environment, 86: 102396.

. El-Assi, W, Salah Mahmoud, M., and Nurul Habib, K. 2017.

“Effects of Built Environment and Weather on Bike Sharing
Demand: A Station Level Analysis of Commercial Bike Shar-
ing in Toronto”, Transportation, 44: 589-013.

. Guo, Y. and He, S.Y., 2020. “Built Environment Effects on the

Integration of Dockless Bike-sharing and the Metro”, Trans-
portation Research Part D Transport and Environment, 83: 102333.

Li, W, Chen, S., Dong, |., and Wu, J., 2021. “Exploring the
Spatial Variations of Transfer Distances between Dockless
Bike-sharing Systems and Metros”, Journal of Transport Geog-
raphy, 92: 103032

. Lin,D., Zhang, Y., Zhu, R., and Meng, L., 2019. “The Analysis

of Catchment Areas of Metro Stations Using Trajectory Data
Generated by Dockless Shared Bikes”, Sustainable Cities and
Society, 49: 101598,

. McKenzie, G., 2019. “Spatiotemporal comparative analysis of

scooter-share and bike-share usage patterns in Washington,

DC”, Journal of Transport Geography, 78: 19-28.

NACTO. 2022. Shared Micromobility in the U.S. 2020-2021,
New York.

. Xing, Y., Wang, K., and Lu, ]J., 2020. “Exploring Travel Pat-

terns and Trip Purposes of Dockless Bike-sharing by Analyz-
ing Massive Bike-sharing Data in Shanghai, China”, Journal of
Transport Geagraphy, 87: 102787.

. Zou, Z., Younes, H., Erdogan, S., and Wu, ], 2020. “Explor-

atory Analysis of Real-time E-scooter Trip Data in Washing-
ton, DC”, Transportation Research Record, 2674(8): 285-299.

2024-09-28
2024-11-07
2024-11-07
2025-08-14
2025-408-14

Date Received
Date Reviewed
Date Accepted
Date Revised

Final Received



	서울시 공유 전동 킥보드 및 공공 자전거의 이용특성에 대한 탐색적 연구 : 역세권의 수단 간 이용특성 비교 분석을 중심으로
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 고찰
	Ⅲ. 분석의 틀 설정 및 기초자료 분석
	Ⅳ. 통행특성 비교 분석
	Ⅴ. 분석 결과 종합 및 주요 시사점
	Ⅵ. 결론 및 토의
	인용문헌 References


