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Abstract

In September 2018, a shared electric scooter company “Kickgoing” was introduced in Korea. It was the first shared
E-scooter service and since then, many e-scooter service companies have emerged in Korea. The shared E-scooter
services not only enhance personal mobility (PM), but also imply the emergence of “mobility as a service (MaaS)" in the
long term. Accordingly, many studies about PM are being actively conducted worldwide. However, there is very little
research on the E-scooter users' travel behavior and service satisfaction. This study analyzes the travel behavior and
user satisfaction of shared E-scooter users who live in the Seoul metropolitan area and presents policy implications for
improving personal mobility services. The data used in this study was obtained from an online survey conducted for a
week in September 2021 focusing on those in their 20's and 30's. The survey guestions were organized with focus group
interviews and critical literature reviews. The primary analysis method used is the Importance-Performance Analysis
(IPA). The following analysis results were obtained. First, this study concludes that the improvement of safety and road
infrastructure installment for E-scooter users are the most important components to enhance PM services. This finding
indicates that there is an increased risk of accidents with vehicles or people when using E-scooters. Second, it also
indicates that the E-scooter, which is a short-distance mode of transfer, is usually used for commuting rather than for
leisure. Third, the E-scooter is used as a mode of first-mile or last-mile travel. This finding suggests that the E-scooter is
an effective mode of transfer for public transit. The results of this study contribute to developing public policies that will
improve PM services and build the Maa$S system.
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12! 1. IPA guadrant matrix

Figure 1. IPA quadrant matrix
Source: Martilla and James (1977, p.78)
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Table 1. A summary of the key variables related to user’s satisfaction with e-scooter usage environment
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0|8==29 & E20lolnal oS BT, SR MY EYUFA AR, E2 2 F A
Quality of road Road infrastructure obstacles, appropriate width, illegal parkang, paverent condition
3R HsHc BoAlA RS2SIC OISXIS 9It FART ST R A5
0|BAHEE Amenities E-spooter user's rest area, e-scooter parking lots
IR 9|, LR 2H ORIZTAEY Y| 2, LSS X REITHA| HE2 T &2, 25 XFHA =29
2021 Ar_laélyms o_f facrt]ors olFA e
Ahnetal sa;?sfggigg%F L Safety Levelof rightghts brightness, information of traffc ight and safety sign
(2027) P S )1 0 Level of separation from roads, sidewalks, bicycle paths
shared electric H2d HSZILCo| HiR| AlEf, CIE wELTHaio| o] HE2IHC 018 MO
kickboard Accessibility E-scooters amangement, connection with other vehicles, convenient facilities
CONAS]  HS2IHC AT, COIAHO] Maly ADIEE o ISR HEZ|oC 2|k
Rental system No. of e-scooter, convenient rental systern, application app, e-scooter maintenance
izl FRAE Y, uSSH Y, A, FAME, ZXZ HEY
Co n;enien ce Accessibility to primary facilities, connection with other transport mode, convenience facilites,
A TR E 2 rest facilities, connection to intersection
MRS, O[SEHEL0] iy CHHALE RIS ST, ALY E25 A
2010 st o Safety Information facilties, colision, safety faciities, road width, management facilities
Suh and Kim A study of user's il U O
(2010) satisfaction for bike hac EYAY, ER A IR, S, 2 N _
paths in the city Driving condition  Pavement color, slope, pavement condition, rental storage facilities, connection node
dud A=K FHEE 71258, ZetHst
Landscape Restarea greenness, surrounding landscape, street greenness, landscape change
al yia AR ZRI0| 2k, Aol ok XA =2 ZERHE, tiri2]
Y3 il Ao
Pavement and M1
Franae Appropnate width of bicycle road, balance with sumounding landscape bicycle path's
9 pavement material, drainage, pavernent color
0% R AR Q| A| ADFSIE, T3 3 A| X ulo] 2] R0l A st A2l
ok il 2|, IR 022 Bie), ITiicolA sisixiole| 2| Sictaie Kol A|HHol 0
Jxs M= Intersection  Visbiity separation from vehickes, separation from pedestrians, ntersection fadiities, separate
2011 . Hlﬂl? 2 %f:’:h from pedestrians at crosswalks height of sidewalk
s valuation of the 2
K I —— | HARRIODKs AS)1E Sl 0fs0l el 0R RNl |4 ARIREAIES
(2017) E2us AM Soh 18 O, wESQRHHX|Q| FE T, S HEAR Q15HE2)

bicycle roads in daily
life from the user's
perspective

Traffic facilities

Function of fence, convenient signal, level of night light's brightness, guidance facilites,
information of traffic safety signs, road marks

0|8mof Al

Convenient facilities

REEAFAARE PIR| RFAFAA R 7752, AEEAFAIARE Sl 3 &R,
SLGRMECCTV) FAME - o
Bicycle parking facilites, size of bicycle parking facilites, types of parking facilities, anti-theft
facilities (CCTV), rest facilities
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& TAsoIT) ER, o ol A3t WAt st WE R
Eofl ozt ARkl fISET} Aasion, Be Sk At
FTHL Gkt o2kt ol §AE2] A3 E vige = A
2he tid 352 7RIS, AT S = P
28, 'HAYE ofg ARYE AR e R AEE Y
3 ¥7olth, olgAEoA YR er HERAE AASHIS
, ARSElE TolEo] ZHA0]2] oA o8zt & 71A] Pt
£ oj7e] Bt ol5e] HEE Ntgste] olFe] A ol
T U O HIAF A5 ol Ao = BHS WA
t}. 30 A4 WIS W SR RE (&) Et?

1. 7= 84 24

& A= AFZEE ol§ Aol = 23274 M 54,
T AEHEE o8 54 9 o8] 1831 sAlE B RA
ARl digt HE-& STt (F 3] 7 B2 A8

H 2. TS0 ofet Mis A
Table 2. Description of variables

=R = HFE7t 8=
Large variables Sub variables
O[STOl: of FARLE 2 OIS5Hxt SH 712]

EATIK| O|=6H= o) T2 e Travel distance

of SH3)E 7HeEC] AHE] A& W QT B4 Axto|ct, WA, A
2 2} 138%(59.5%), AA&F 9478(40.5%)0] AEo] S5t
o}, A2 200071 1338(57.3%) 02 &2 H]&-E A5l 9}
o} 2 AL -SHA F 120%8(51.7%)°] TR AL FRIE =
g, ol= A& S d%o] 2007} ditkE AR FFoE o
)

T AEZHE o8 EAT o] 8= (& 4ol FElso
et 34 AFZEE ol AN T4 TPEH2 AF
A ol 5(QFS 5)7F 54.7%, B B30] 31.9%=2 71 2 vl &
< ARG} 53 A=e Azt didiAe S8EE uet 5
< 33 9 7IE 83 o7t B A 2ARE A8
t}, ol FEA| wet 53 Azl AlZke] W27} Aolst
A Ao] kil wekste] 2o wleh E573 Aolt), 3F HE
ZRE 52 59 4 7|53 1km vl o]8o] 50.0%,
1-1.5km ©]-8°] 26.3%= Yt 1.5km ©J8} F34o| A2
76.3%% AAEHAL = A& G 4= Sl

o7} T3] L, o7 EHoE o] gt Aol gidka 3
g ul&0] 49, 1%2 7P %9kem, Al 1km ©|gk, 1-1.5km,

AT R
Description of variables
2R MSALCE S 0SHIX B ARIIXIO S H2lE 0lSsH= X
The distance of moving from origin point to destination point with
e-scooter

Mobility: The degree of

convenient mobiﬁty M7= 0ls . EP:S @%%O!X_I c@ H71E 0I5t 0|58k= A

Movement by electricity Using electricity without person's power
orEd 3R UsZEES HaE O, 2O T el E25 0[85h= O £IF0] LUotx| =5 H ZHE0 Uz S
SUEEIX| A HaE U Pavement condition Well paved road to prevent from danger

Safety: the condition of being
able to ride the shared
e-scooter safely

SEMI0H ChE bk
Safety against collision

M EE= Ao SEAE 0]20] Y& 4 Y= HEl
Preventing from collision in advance

2ol o2 xigeia

Y S7 HSZHE A8y
Compulsory helmet wear

2iE] Bi(@olol2 3, 230

MSZEE HaAlol 2o 24 %8 (20211 58 132 =2))
Compulsory helmet wear when riding the shared e-scooter
(May 13, 2021)

AX| &)
Policy: act related to the
shared e-scooter

22 EAFX| W AR
0|8 7ts Ha
Restriction of sidewalk use

USZLE0| F XA ER 3 A0 25 TFIARI0f| 2014 S0 &
(HEr=2 0|8 7))
The rule of e-scooter usage on the road

o 22 MEZLCo| AR

0O T o
ofF, 21 9I8), 312 A4 SRUSHI=NEY g0 NEspcolL sy U o
i E-scooter maintenance .
Hygiene: the degree of status Maintenance and management status of the shared e-scooter
cleanliness of shared e-scooter
SO X El|=]=gs]Np]F=4
i i i 0ig71 29 HEILES Had 1l XSol0Rls 012 7124
Economy: price of the shared . : :
User price Price to be paid to use the shared e-scooter

e-scooter

0|8 Moly 37 MSZ|HC gl
21Z2t0i chsl OZXI7t &
0[87Hs %t el

| glo] CHOHE e

Dockless system

SRR el XIHE HAT}oH 018X} #sh= R0 Ll fsh=
20 B0l ks
Rent and return the shared e-scooter without dock

Accessibility: accessibility of the
shared e-scooter and
infrastructure

Z% Hszec 230k
No. of e-scooter

B HSZLCE AP |0l $55 gl B34
Supply status of the shared e-scooter

08 "=, MsTH M2 (2022)
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Table 3. Descriptive statistics of individual characteristics

78 Hs HlE 7= HIE HIE
Division Freq. Ratio Division Freq. Ratio
A o Male 138 59.5% ol 20t Twenties 133 57.3%
Gender 04 Fenale 94  405% Age 30t} Thirties 99 427%
0OcH Zero cars 7 332% &M Student 120 51.7%
e e 1tH One cars 98  422% 7|91, Z#H=| Businessman 16 6.9%
o 4T
No.ofcars 20 Twocars 45 19.4% M 71| Office worker 37 159%
3 opy o ot AX| 9
More than three cars 12 2% &g HHpHIS v oalesman i i
=03 Job X1t Self-owners 10 43%
T 111 478% = .
zero times/week MA 715 =5 Production 14 6.0%
% 1-23| 3 Z5 Housewife 3 13%
17 1-2 times/week Ui 1.5 T
1{9%15 = 343 7|E} Etc. 9 3.9%
=T B s g 0,
Frequency of  3-4 times/week 25 108% € 20005} 128 55.9%
drivingcars — 563| Less than 200/month '
T 0
56 times/week 12 5.2% 2 200-400 5
83 358%
=78 0 ; 200-400/month
More than 7 times/week (. 4ok
€l 400-600 19 8.2%
£7(5}) Commuting 54  233% AS 400-600/month '
Income
XHE (1] AP ) ; 3 000a00 1 0.4%
2oy Working from home B2 23k 600-800/month
Type of E) gYets sy € 800-1,000 0 0%
work Commuting and working 119 51.3% 800-1,000/month
from home 201,000 04 : 0.4
7|Et Etc. 6 2.6% More than 1,000/month '

1.5-2kmolA 2] S Bl &< 2po)7} 248 A 02 Yepth, &
3 A7k B2 5 U 7IebEolA SE ]gt o] 80| 41,.4%=
7 A Uehen, 5-108 o180 25.9%= F HAZ &7
Uelsth o7t 339 A9 53 Aget v o7t 53
& B2oz o] 83t Aol Ytk §H0] 49.1%2 7P %L
B, 10-15% ©]8°] 16.4%= F HAZ ¥4 Uect ol§ &
3 34 AFYREE B2 T8 AL ol{eks 59 BF
o8 ol o] 8E, H|iF o7} F3of] Wo| o] §EX] P= A
o2 FRI% 4= e}, g @2 1.5km PN BHE SR
ol-§3h= Hl&o] Frh= Ak I 4= gir}, 7P B2 S0
U2 49.1% W-8-2] F3A2let FAIT B o7hEaE 53
o2 ol§3}7] gz A2 A 3 AFHHE o] 8A7H o
7HEE BHoR Ff ATHREE ol8SHA gethes RS
ofm|ghct,

- AFHEE o8 E HHEY, AFLREE First-
mile, Last-mile ©15-& I3} o] &3 AF ofFof “lc}"etaL
-SG5t vlE0] 78,.9%= #3O.H, First-mile, Last-mile ©|%
SO 2 o] g3 Ml 5 1-238] 0]-8-0] 60.8%, 03]7} 19.8%=
T AN S HIES A, ol= 3 AEZHEET] First-

mile, Last-mile®] °]F +HOE A0 R o|§H I AUSS
& AUtk B, I ASHEEL} T S 254 =Y
Al FEZEE olg 23| fisrle AA T} §o] ol Rtk
2]70] 86.2%= 7 e

T WFHEEE o stiA 4 AgofjA] RisHA] ot
of & o]l Wbt FAHR 72 A dfsiAl= 55.2%71 "3
2 SERen, ol A FAg3te] A Al g ol F
A ofgFe] tisiME 91.8%7F U= A7 FAREI | 4 A
€AY Bk ERL, T AFUEE o] 8 WA A5t
g2 Az el dfe] 9 Rbgo] o Fojd -]l 86.6%7t &
A} B2t o2 ol gshlrtal SRt ALt T &
Hoton, 13.4%7F BAEC & Jol o8 2ol 3= "4
A o] 3HBIA. ©1E F FAF: BRSHAIN, o]
Aol AAHE ARSShe WA A B3HA] o= 20 e,

& 59 alE 9 AR dEAE AT 1 19,
291, 3919 e SHA R sl 24 SHolA 7P &
o] vhoi= vlES2 YER I EAlE B AAARES: (& 59
The} o] Attt 4 AELEE ol gAE0| o8 1
o8 Aeshs ool disfde 1917t AE55.2%). 297t
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Table 4. Characteristics and behavior of shared e-scooter usage

E 5. 7 MSZEE 0|EX +HHIE 015 3 AR

Table 5. Choice of the shared e-scooter users and improve-

ments
7 He  Hig
Division Freq. Ratio
H20lE
M0 = [=]
1%;" Moverment by 128 552%
=N, electricity
ACRMEH ]2 =
TFE;siﬂn oifTr 2= ORSAIZ 25
et 2‘; d Reduction of travel 122 526%
mode choice time
&Y ARE2 0o e .
3d  Freerentalandretum 100 466%
oo TESAIYSTE
'LI; t ol AIFEAER 121 522%
Undivided road
e 5 =2
MGy mEug oaee 2%
Choice and User Znd P e
requested Inconvenience ge
Improvement ro T OREE
é"r d Compulsory helmet 81 349%
wear
HEER M
128 Improvement of "
1st  e-scooter path only 121 522%
road
AR = 5
A0 [HSJI'-%J—-'} %I‘I&
Improvements 22;-;54 9| 131 565%
Transfer fare system
A0 ZIlD7
£H ARSI 103 444%

3rd  E-scooter parking lots

0|24 te  HIE
Use characteristics Freq. Ratio
047} Leisure 28 121%
=R E2-E8! Commuting 74 319%
Travel APERI AR Personal purpose 127 547%
purpose Y2 3! AT Business and shopping 1 04%
7|E} Etc. 2 0.9%
Less than Tkm 116 50.0%
1-1.5km 61 26.3%
al
%Eiﬁgu’;g%@ 152km % 9%
other trips 2-2 Bkm Ji 3.0%
Over 2.5km 4 1.7%
?@7?5'4 No experience 22 9.5%
s Less than Tkm 34 147%
1-1.5km 26 11.2%
o7t 152km 36  155%
Leisure trip 2-2 Bkm Ji 3.0%
Over 2.5km 16 6.5%
No experience 114 491%
Less than 5 min 9%  414%
5-10 min 60 259%
] .
'E‘E?ﬁr%u’;!?%@ 10-15min 39 168%
st mpsg' 1520 min 4 60%
Over 20 min 1 0.4%
YR No experience 22 9.5%
Travel Less than 5 min 11 47%
Ume 510 min 27 116%
of7hER 10-15 min 38 16.4%
Leisure [np 15-20 min 20 8.6%
Over 20 min 22 9.5%
No experience 114 491%
FM/LM =% 02 28 QlCHYes 183 789%
Experience of
FM/LM trips BICt No 49 211%
0% Otimes 46 19.8%
‘J‘lq" 1 _Qﬂ 0
1-2 imes/week 141 b0 8%
343 o
FMAMEXOERIE 54 E;nesfweek 8 o4
Frequency of = 563]
7 T~ Q
FM/LM trips i rics s 7 3.0%
73| 04
More than 0 0%
7 times/week
= & j==ie]]
s 2=H B S 32 138%
0= ojgt Present (no change)
O}28E}  Intention to use transfer 5700
Uszge fare system Moregthzﬂn Ecésent 200 862%
behavior —
BEEMEAEE ULt Yes 128 552%
lllegal parking
experience 8iCH No 104 448%
AH Zx[27H012 oIk QACHYes 213 918%
Intention to use
designated parking lots 2iCt No 19 8.2%
et £ ]
Hxcjolg2 ojgF  Present (no change) i L
Intention to use dock 5
NG 31 134%
More than present
j ARt =Y .
HEZ2 0 AY  progent (nocc)hjnge} C
Intention to use %] OFAL
e-scooter only paths 9
1P More than present W dae

100 RIS, M57H MR (2022)

olF AlZF ©3(52.6%), 337t A2 o] U ¥FE(46.6%)
o2 Yehrh o] F2:99 olF A7 &5 A, =9 Ag
Aol A hAdE o] 71 5 olf= Al MRS &% AN
Yz A= FRlE ArHRayaprolu and Venigalla, 2020).

ol§AE0] Ff AFTZHEE ol§stHA EHFY ARl
ool E= Awol gt S92 thaat 2ol yehsdtt, 2
A 92 A, QU AAAERT}52,2%2 1592 ey, o
< 292 =R kot ¢ &30l ojHE EE A}
52.6%, UFAlEt 32 5 1390 71EE E2aEe] el
ol o} 2}go] 34 9%= UESIH, ol= MR E2alFio]
EHE L7ls Aok gy, IR 34 ATHHE o8
B43E A% AAAALE] disl AERARE sHlEt, ol 1w
A= HEER 7|40] 52.2%, 2912 HFusY el =
0] 56.5%, 3= FAET vid'0] 44.4%= UENT,

2. 3% USZELC O[8X}IPA Et
1) Xlze| M|z BA

IPAZ A7) Aol AR A8 B8 0] deby A 9%
of WIRRE W 2] that AT BAS Slo] 24} 0578
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2233190t WHEEQ} FaE tidt AF ¥5EY A 24
A3} 412 % Al<(Cronbach’s alpha)i= 0,729 =2 WEpTh, AUyt
A O E Cronbach’s alpha &°] 0.6 °1/do|d W2 d@/do] &
£ Aoz udiich &9 484 A% 23 Cronbach’s
alpha gl°] 07292 Jeht 4 229 Al=/go] A7} ¢l=
Aoz vehyte}

2) 3% HSZEE 0|8 S2=-UFE X0 24
IPAE F0E0 PHEE Bk 71E 02 BAjsH Wi Eo]

o, 4, 35 A EE Hs gER F50lE 994, oA
A, BAA, $84, A, o8 BN FAEY UFE B
& A Egt

(& 6)fA FAES B AL WA, o] FHAA,
‘o5 W Fol v FaF QoE Y= AL B 5 9
o}, BHH, HEE0 Wi-g AuEY o] 8 A, o|F HYA
& A3 LE 50| 43 o]3le] ¥ £FO R e A
o2 ol He(4.13), o8 HelY(4.16)2 AL 47 2RI
o) Erg Kok $4(.63)2 A% 39 TN e
Hglow, AAE0G.43), AAHG.19)9] A 37 2SR

A (F8E=4.15 TEE=3.43) 0.716, ‘o8 HAJ(FoT
=469, THEE=4.16) 0,530 +202 eyt tEAde] 49
O E FEERD 1O Zo|7t o & A& R, o] 8AES ¢
A TR e 34 B2 AL G 5 QU olg e O
FEEHT 1 Zo|7} A7) gk A o2 VT

o2 (& 72 Al W78 gt Fae-1EES ¥
TAolE A% Ao}, $4 Fa % B4 Ax FEARL ¢
A, 22, ‘=X 01871, A72 olF Fol 47 ]
Ao A et ol iR 35 24 Faet viiziA|
2 o] g7} e i3] vl->- FRAIBEAL Sle-& & 4= ek ¥
9, =L B4 di A7) 2 ofF, ol A, FF U, ‘&
A Fo| 47 ooz wA Uyt

A5 H7FE g B9 AFZEE o]0 gigt Fawe}
UEE Xo|g £ By, B2, ‘FEAIL ', EYl 9
T, 0|87 A|F BE FEAAN FACR HFET}
A YET F 10719 38 F FeE-UFE 27t 7P 2
FPE2 FEAAL FH(FLE=478, USE=1,94)22 2841

B 7 MHES 2= 52 MEE R0| ttest 24 2t
Table 7. Results t-test analysis of sub-categorical variables

WEEE Btk A1) 492 2o EEE R WIlES se=  wEs  @IN
o 67110] BT 2 v BrpEsl alo 2 ettt Evaluation Importance Satisfaction Difference
- 2y 0572 J k
FH ABAHE olgo] it 201 WEHE FAEE FA oG 387 444 057 835 000
of vl watol Wrkg ATR= ofEl FEL PAHoZ AN Y mrmom
A & 4= Sick. G 6ol AAE 6709] ThEf =ol4] 'y Movementby 409 485 047 714 000
d . electricity
4 BES AT YA BE FEA BEEEG SR =T 5 =
A Uehct, 0% FREUEE oL 7 2 BHL WY pavement 2 M 300
A (F8E=465 TFEE=2.73)02 26039 AJol& BAIL, F  S=Aln o
Safety against 478 194 284 2827 000
_ ) collision
E 6. UEF 8= 52 UET A10| ttest £A 2} o oo Eg
Table 6. Results t-test analysis of large categorical variables Compulsory 383 326 063 897 000
w‘, §RE E'ﬁi ga, il'ol . helmet wear
Evaluation Importance Satisfaction Difference P Btz S5t
0lSmoly g W4 - _— Side\f\ra’!k 3.79 382 003 -0318 004
Mobility ' . : : : restriction
ety 475 2156 261 2482 000 Z_IEE/%EH
. ; : 4 . -scooter
Safety it 3756 400 026 -230 022
?Tﬂ’g 371 319 052 521 oop s
il 0/87}2
oA User price 415 343 072 85656 000
{hni 338 3.79 042 -3.82 000 P
ygiene T
23 Docklegs 433 434 -0.01 -0.13 000
Economy 415 343 0.72 855 000
Satlis
ol2mold No. of 396 436 -0.40 -630 000
Accessibility 468 1P t5d 2o 0 E-scooter
r s He
Average 416 348 068 = = Average 412 369 043
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o] zol7t AN, ERXIF(FRE=457, WHE=2.76)
1.810, 01871 (FR%E =415 WH=EHE=343) 0,716 <22 |}
ERT,

€ AF FE izt B4 FAeE(p.05004 F2
E-REIE 7o) st Apol7t iRt Ao R YRt 53] 'S
ARL QP EREAO| 39 thE YESEG AdAeE O A
o7l o & ALz YEitt ol 37 JHE o gASo] ¢
< Ta8H| AZshe b w3 A ols F5l i BE=}
A7) E3-E& <fuieith, vH, olF A, ‘W= ofF, FEH
59 Y52 TN ST U 52 FHOE e

3) ELE-THEE |PA Zat

" 2% (OF 34 FAE-EE [PA &4 e} g4
2 o33 2o, (28 D= dER 35 FaE-IEE B4S
A3l FoE 2910 Htgh(4.16)3} W 2919] Hit3H(3.48)
= 71808 X5 AEZERE 2919 TEEE e, Y&
2 FAEE Y, o] 7[RiCE FRE-TEEE BA45
ot (0" 32 AT 3=l digh FaE-IEE 242 9
3 Fa% 2919 Bigh4.12)3) WEE 810] B7H3.69)%

gk}
348 o|2Hod
Lo 480 sl | cessbilty
High
. 4604 5 o @9 24 B g
Concentrate here Keep up the good work
440 |
H L]
1
s i BAs | olEHeoly
[mpgnance‘;‘zo -———--------------------E’Eu-"ffn‘y,i -------- Mobility . ______ 416
4,00
" 380 N s g9 B 48 £7 39
e i Low priority Policy Possible overkill
low 360~ | s

! Hygiene
L]

T T T T ——T T T T
220 250 280 310 340 370 400 430 460

S8 gEE | =8
Low Satisfaction High

a8 2. 2R 3% SR 0EC IPA Zat
Figure 2. |PA results of large categorical variables

EEMD 2HH
480 Safety against a0
=2 @ collision
High 3 %17
|:_; 4.60 @Pavement . o g3 gy
1 Keep up the good work
4404 I
& N g9 . | ﬁi‘:ﬁ
Concentrate here ojE2H
RE 4.20 User price | o= olg »
Importance -------------E.;g--ol-.a;;g------’---"---'-“'-%"-19'3‘-'3"-5‘993‘-'5’4‘12
4004 T ! 220+
Compulsary helmat ws.u | No. of E-s:omer. ahiEHA
3.80 AT ; Y2 5@}"@,. Travel distance
8 )ﬂh x’.]\}"é gﬁf Sidewalk restriction @ 2 EHE
Low 3.60 i d i E-scooter maintenance status
: Y BT FY
Fossible overkill
) 1 1 1 I 1 1 ) )
220 250 280 310 340 370 400 430 460
HE . S . =2
Low Satisfaction High

38 3. MER &= 3 NIE: IPA Zat
Figure 3. IPA results of sub-categorical variables
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7IEo8 XH2 AR a9 UEEE Ve, Y&
FREE YR

AIAREHRAEE] 992 AFHEE ol § A Fa3H o
7l BEolH, A4 TELe] FeoE B oo UE=
PEESZ FAE ot A iR FES A EE 839
'3t ol g ol fA Tl G gt AR et
o, ARgEL 2w AT} HPEY, H7|Z olF YRE
FATE GGo 2T Ao et Tf AEEE T
FAAA (SNt g A P& E0lA ¥ A7|= o)FF
the A3} o] 827 Ydhs RoflA diodahar whddichs 2 AP
o] EAjIct, o]t 2paH o] o] 8XEA B wEY
< A3 FL, dAT ofF s£ieg A =it
‘=X, ‘o) FHAY, ol U A= BHEH Q=
FGol Ak, A&H o2 PA e oF FHeE AEy] §j3) X
&3o2 3A- B 9 7j4lo] asict,

AIAREHEE A 99)2 FFHRE o] A F2A] 97
Agk, HEEE 7|def vjRA] Bk FEER TH ATHEE
o] o]8- 3i= 4 o] 8-& F7IE 93l H XA 7o) a7 E e
FYolct. tEF FES AHEH WHAL 0] d7]of FF3taL,
AR B FEARL ¢, ‘S22, 0|87 le &
o] ZF=E= Ao el

ol& B3 T AFURE o[ gA 50| ‘UAY L B3 T2
AJBEAL Qlovt, AR EAS AFHHE oA M E olE
o] Azl A 55 715 A AL S EIE ¢
k. AlEC] AREEF o838k H Slof A He3taL,
g Alofl o] 8AFE] 419 ¢He] BAEal 1 £ Qe
g, E2XF A JA, ARANRER 85, AFHHE 31§
T2 A4 5 B Qlza AL AIGE o2 wE
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