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A Comparative Analysis of Mobility Service Satisfaction by Driving Subjects and
Experiences of the Latest Technology : Focused on Automated Driving Service
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B a2 A5 £903 744 (Wilcoxon Rank Sum Test) S £33+ 4] A3}, A-&F3 Au]~
ol gzt A9 AAF AAH g2lE0] AukAR] TSR] YL A= HAOE UET
W, F8018E dlen s AUl o] §AEL Aulx A & o] AukAQl Tk

Hd 3=
E5o] FFE WA E Ao Yedth o] AFE A AR FF A5 Auze )
Aarer 2 A5l g 7| 2R E4o] 7t
o] . ALF3Y 7]%, A-&-53) /\‘11:1]/\ o]l MET
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ABSTRACT

The South Korean Ministry of Land, Infrastructure, and Transport designated seven automated
driving test beds required to evaluate vehicle performance every year for the expansion of mobility
services based on automated driving. As a fundamental study, we suggested a necessary example of
evaluating the performance with a satisfaction survey for the services before the evaluation. First, we
surveyed the perception of automated driving services of users and the public in Sejong-si, South
Korea. The survey showed that the users had a higher level of awareness of automated driving
technology and intention to use it than the public. Second, the satisfaction survey was conducted on
demand-responsive public transportation and automated driving service users. Notably, using the
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Wilcoxon Rank Sum Test, among the non-parametric statistical analysis methods, we found that
safety-related factors affected the overall satisfaction of users of automated driving services. On the
other hand, in the case of the demand-responsive public transportation service users, factors related
to service convenience affected overall satisfaction. Hence, the results of these surveys are expected
to be used as basic data and guidelines to improve the quality of automated driving services and
policy establishment.

Key words : Automated Driving Technology, Automated Driving, User’s Satisfaction, Factor Analysis,
Non-Parametric Statistical Analysis
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u}ed 3} S Th(Korea Transportation Safety Authority, 2020). H|=roll A& 2019 9€ ol A 20201 3€97}A] AH-&5+3)
I AT A7lEd Au 2ol thgk AR 2 HAREARS] Q1A 9 Bl = E X3S, AV-MOD(Automated
Vehicle-Mobility on Demand) AH|29] vx& ZAAHQ1 35 S EAATh AVE FFs & ¢hAz
5 9 oy PFo mAe FF s stetstr] s dEzAbet oF dHolH 45 FHIATH
Federal Transit Administration, United States Department of Transportation(FTA, USDOT), 2021a).

3. AJAKAE

)

A A&+ 71ee] AAl B A& APARI: AES AT AEEF Aol 2ol A &
AR dReE AT dHE ABATS0] #5353 AYATES FUHEU A%E
sk oA ol Rt AEAL AT ASol= Al ALFH Ve B Anlzo] ek d4oly
E 24 SFE AddEdvs ARl ok mEtA, AA AeFE) Ve 3 MuAE AdR o] 8AE
= AR A 0] B3t olE Tl o] 8Aks} o] gAY A&FH e H AH 29
A Aoyt IIEE/F o5 e Hla-24 5 F7HR A= 28T o dAddHn.

 d7lA e AL AR U rhde 97 7123 ATEA A ALFH Auss

o187 B

o1 g7l W

1z
MO

XA R

1) EAC{AR|of

AEF8 A2 o] &} MEZAE Y3t A} xde
T % 1 T ASTA AREBel AT A ABAE HROE YA, +ad
P2 E AH 2= oA 78 Baa Alo] Fa) 291 9ldA o] LMOD o] €42 oz ME
2 Asstgch gurole] AL AEA WS wHEA LTk

N

o
o>
5]
=
fu}

UWrH o2 BAIoA FE 30705 EHQ 7|F2E By 9low, Ryt R} v
S O|FAY o)A E AT S wl= U OlEZ} 5070 0] Fo] BAFOZ uH

2UTHYoo and Oh, 1999). o] & &3t ZAINY H FE= ALFHAL o] &2 k(d kA 551, T8
S5 AR AI-MOD) 7HIAF F o83 47 7 B 3001, Eukel i 300 0.2 AAEA o T A
TA AT MUz o)A F 557 F 239, JAMAY Fad-$d dFaE AHI-MOD) °] 44k 300
F 216, YHkQl 3009 F 3009 0] SHIATE GukQle] -9 vk 204 o] A °1‘4HE ges A
Ad, Ay 52 1ty RS I 53], AFA ALFY Mulse] AE B AFe] HERA}
g A A doFe B3 AT JUnke g R 8 AHlAE zﬂ—ao}i’iﬂ of AE oA A4 4

ri&‘
>>'_
o
frt
U7

EIO
m4>oﬁoﬂz£4>o&

106 QIR TSYUZ| =27 TI213, M52(2022H 109)



ZUE|E] AMH|Ao] M FH & MI|lE ZE ool e UEL HUEM

R A7 2AEIITE wekA o2 Bslr] Y ®Eo] o] ojm3 B

& 2 o]%EA & £ ¢l
Ao gt MESEA B ALgE AT Aus BHEE
=4

BAS A A S tHNahm, 2016).
F2AE 2Tl AR FYE%oH, B =FdAM FP% AEZALY] A 2 72 5 AA
£ <Table 1>9 A 3+4Th

o

R T

-
W&

<Table 1> Survey Overview

Category Target Samples Survey Method Period
Users of Auto@ted Driving | Users of Automz}ted D1:1v1ng Service in 23 Online 21107~ 115
Service Sejong City
Users of demand-responsive Users of demand-responsive public .
. . . . 216 Onl 21.10.14.~.114
public transport services transport services(I-MOD) in Incheon me
Adult M Wi Over 20 Y f
public dult Men and Women Over 20 Years of | ) Online 21.12.02.~.12.08
Age in Korea
2. dEXA MUY

=rollA R8T dEAb et 24 e v 2ok 3, A5 AHlz o] 8Atet 1)

Aol q
1A b AT BAT 71 B A4 Aol Gohuy] s AFA AT AHlZ ol §ahsh Auke)
Gl BEEA RS VDB, e AETRE FUSA FHALOH, AAT ZATRE Tble 2]
AN o] A Qukele A&FdY A

<Table 2> Survey Details of Automated Driving Users and Public

Category Contents
General Information Area of Use, Type of Use, Gender, Ages, Purppse and Frequency of The Using Main
Transportation
Awareness of Level of Automated Vehicle
Awareness of Automated Vehicle

Priorities for Developing and Applying New Technologies vs Priorities for Safety
Necessity to Expand of Automated Driving Services
Priority Introduction Fields and Roads Type for Automated Driving Services

Characteristic of Respondent Occupation, Whether to Drive a Car, Final Education, Average Monthly Income of
Households, etc

Intention to Use Automated Driving
Services

EA, A& Mujzg] 7P 2 EAo] Aol FRICE PHTE A
Foi$d YFu%E AH|2~I-MOD)S BHEEE Blu-

Ottl AAZE EARGES <Table 3> A|ASIAT. o] 7% A&F3 Mulx

S YehZlo F53%

e neeln, AAH Az R uAE acle B4 g8 e 5
ARA B 3 SYHA W5 2 B Qi b ol AgHE AT
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<Table 3> Contents of The Survey for Users of Automated Driving and Demand-Responsive Public Transportation Services

Category Contents

General Information Area of Use, Gender, Ages, Purpose and Frequency of The Using Main Transportation

Intention to Use Demand-Responsive Public Transportation Services in The Future

Service Satisfaction — - - - -
Satisfaction of Demand-Responsive Public Transportation Services

Characteristic of Respondent | Occupation, Whether to Drive a Car, Final Education, Average Monthly Income of Households, etc
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AR, AH s Aol o 65%2 w3 A & ARG AUdoz 2L uES AT

T Al o] 8o Ynkdd g SHA EAd A= Aol 694%5 AABHAL, ¥
< 20~30th7} 7M=& HlES e AdTe YA BE Aol oF 29%2 7Y B9k, O gl

21.8%), Al AH 22(208%)°] o2 UERTE AR +HEA P ARl 71.8%E T
02 =2 HEE Yeyth AREH SEA EA2 <Table 4>l A AT

<Table 4> Characteristic of Respondent

Users of Automated . Users of Demand-
.. Public X .
Category Driving Responsive Public Transport
Sample | Rate(%) Sample | Rate(%) Sample Rate(%)
Man 17 73.9 152 50.7 66 30.6
Gender
Woman 6 26.1 148 493 150 69.4
20’s 5 21.7 58 193 16 74
30’s 8 34.8 67 223 84 389
Ages 40’s 8 34.8 69 230 61 28.2
50’s 2 8.7 69 230 36 16.7
60’s - - 37 123 14 6.5
Professional/Technical 11 47.8 41 13.7 5 23
Administrative/Office/Managrment 12 522 101 33.7 47 21.8
Sales/Service - - 33 11.0 63 29.2
. Production/Transportation/General - - 19 6.3 45 20.8
Occupation - -
Agricultural/Fishery - - 5 1.7 6 2.8
Self-employment - - 23 7.7 7 32
University/Graduate Student - - 12 40 21 9.7
Housewife/Unemployed/Other - - 66 220 27 12.5

108 QR TSYUZ| =27 TI213, M52(2022H 109)
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Users of Automated . Users of Demand-
.. Public X .
Category Driving Responsive Public Transport
Sample | Rate(%) Sample | Rate(%) Sample Rate(%)
Whether to Driver 18 78.3 194 64.7 61 282
Drive a Car Non-Driver 5 21.7 106 353 155 71.8
Under Elementary School Graduation - - - - 4 1.9
- Middle School Graduation - - 1 0.3 6 2.8
Final High School Graduation - - 57 190 50 23.1
Education
University Graduation 8 34.8 200 66.7 147 68.1
Over Graduate School 15 65.2 42 14.0 9 42
Less than 1 million won - - 17 5.7 8 37
Less than 1 to 2 million won 1 4.3 20 6.7 24 11.1
Average Less than 2 to 3 million won 5 21.7 49 163 75 34.7
Monthly e
Less than 3 to 5 million won 6 26.1 80 26.7 48 222
Income of
Houscholds Less than 5 to 7 million won 3 13.0 64 213 32 14.8
Less than 7 to 10 million won 4 17.4 49 16.3 19 8.8
More than 1 million won 4 174 21 7.0 10 4.6
Free 5 21.7 - - - -
Type of Use
Charged 18 78.3 - - 216 100.0
Total 23 100.0 300 100.0 216 100.0

2) xeFsl 7| 2 MH|A oAl =AIRZED}

A&FYAEA DAt v= AHsRbEsts] SAECIA AAIG 7Fol uhet sEAR RSt A
2, A A= disf) AEHch 1 A7 <Table 5> o] o] 8449 Aol & 4 e 222 o
Ehd WA, ANRRIES 2 RECI HHE vl o] oF 2% At o]dS AA AT wetA ol AE&F
3 2> o] g2k Ikl 1o A EAHoE 1HE gl

AMEE 7€ HH e FAd TaTdAE o] &atet dnidl 7&01] ki 2ol S B3 <Table 6> 2
o ol gAke] Aol ML 7% T D A go] 50.1%, A FHL 499%2 SHHTE Yulle] A
o] 23%2 ANZE 7€ /M 2 FE 4 377%EY thak EA JUegTh o8 53l AE&F3 A
ol& & <kdol Wi 7l ta et Agd o o

<Table 5> Comparison for Awareness of Level of Automated  <Table 6> Relative Importance of New Technologies and

Vehicle (Unit: %) Safety (Unit: %)
Category | Sample | No Idea Ilzzg‘:l ;;r:; K‘:: \Sn Category | Sample TP;T;IZ f;rev?e;iohiﬁi);; Pnc;r:flztsy for
Users of Users of
Automated 23 - - 522 47.8 Automated 23 50.1 49.9
Driving(A) Driving(A)

Public(B) 300 13.7 48.3 353 2.7 Public(B) 300 37.7 62.3
Gap(A-B) 13.7) (48.3) 16.9 45.1 Gap(A-B) 124 (12.4)

AgFa Alzol o Sfe) Beael el olgte] 957%9F Yuklel 530%7F ALFW A2
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St Basithn Sukele] Bd ol AT wY, $4 £ okl thal ol-g2e) 60.9%7F )
23 HER St 7 B4 UEhsta, W27t 304%, SBA7) 8.7% o2 UERGTE v dukel
A= BN} 293% 2 M BaL, SO 2 £ot3d MEC] 27.6% % =A Uehgth ALY Au) 29
4 590 s 52 FYL2 o] &A JdME TRV} 30.1%2 M =4 UERRY, I e R
TEEZ 304%, BF 7Hs 304%] €02 etk R, 2kl Al A BE sHssitn Sua vl
£o| 457% = 7V =A JERST
<Table 7> Necessity to Expand of Automated Driving Services (Unit: %)
Absolutely

Category Sample Uitreeesen Unnecessary Normal Necessary Very Necessary
Users of Automated

Driving(A) 23 - - 4.3 47.8 47.8

Public(B) 300 1.7 33 42.0 42.7 10.3

Gap(A-B) 1.7 (3.3) (37.7) 5.1 552

<Table 8> Priority Introduction Fields for Automated Driving  <Table 9> Priority Introduction Roads Type for Automated

Services (Unit: %) Driving Services (Unit: %)
. IDemand-respons Express | General All All
Category | Sample | Taxi Bus ive shuttle Other Category | Sample Way Roads | Possible | Impossible
Users of Users of
Automated | 23 8.7 30.4 60.9 - Automated | 23 30.4 39.1 30.4 -
Driving(A) Driving(A)
Public(B) | 116 29.3 19.0 27.6 20.7 PublicB) 116 31.0 233 45.7 -
Gap(A-B) (206) | 114 333 20.7) Gap(A-B) 0.6) 15.8 (15.3) -
Slo) MRz A3} BHL Bl A&FY AUz oA Auelng A, FF 0§ IJF 5 A4S
2 MBI 8 1%l el FHAY VAL AT AS BAT 5 ARG, oA W, ol ASFD A

2L SJrISTh et FF ASFY A2 AW

SAY AP Mulz B S8 B ASFH AY A 2 AR FAHSE U de Aot

~
o
_l
>
o
N
o2
>
Res
>,
=2
il o,
b
ro
1>
K3
r&

el 5
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A& Rty oAHe HE Bty 5t AR BEY A9 2 tisk 7oy F4S A
2 3R g1 2] gelo TAIglo]l FAZR ARAA AH FES ALt TAY HEE st £44
Ql H] 24=FA|(Non-Parametric Statics) E41H-& AME3IHTE & AFolAe o] oA BETo] FFE v
© 897 Zo] Az =PARI WFE 7t vn BN 71 dubH o g wo] Algsts B €45& &

Sl
43t 744 H(Wilcoxon Rank-Sum Test)S %ﬁ’o‘}cil:]-
E3E =Y 44 (Wilcoxon Rank-Sum Test)& 252 ¥ 44 719 Al oSk HRsZ &
Z AR 7o R %%‘?ﬂ Oﬂ g AdE X‘]ﬂo}"q THE Fod | A4 e did =HAge Fatk
do tiste] 7HAde ARk, 9k diE = 7
< HWH7HEH)= ”;‘45”/} p-value7} 0.05 010}0‘ A, AFMEE 714381 EH%V} 19 Ajegtogx 7}
ds A

Ag7Y 2 FAUSY BFLE AU o8B PFOE 2 il BEEE 2AY] T4 A
3 Ae &

& AL <Table 10> o) FE ALY AHILE AL 018 T SAPoAAE STAS 01307 BF
o AEFY AN AE ol 8T ol Y= Ao Uehgeh Fatied UF % AHI o) A% SR
03.5%7} GFoNE AHIAE o] & ool Yrkm Fulste] 2 Aol gl Ao Uekyth

<Table 10> Intention to Use Automated Driving and Demand-Responsive Public Transport Services in The Future

(Unit: %)
Category Sample Not at All None Normal Yes Very Willing
Users of Automated
Driving(A) 23 - - 8.7 652 26.1
Users of
Demand-Responsive 216 09 1.9 37 23.6 69.9
Public Transport(B)
Gap(A-B) 0.9 (1.9 5.0 41.6 (43.8)
A&7 Au 2ol g gl sl ARkAQ] SRS A% Ay, g5 IS F AEed o
FolMe SHAY 739%7F o= A% WSk SHEATh AL A E 608%7F o= AE T
she Ao g Uy, A e NSyt Fofl thit A= 82.6%7F ke A 02 SHBINOH,
+3 9 /‘lﬁ’—‘i ZH B84 FEANAME 609%7F WHEdhe AR YEebgTh ) Anlze] HAdelAE
652%7t SR, AR AT BE 609%E 7 =A Ve thA ofgdA =7)a ileH, B w
ST ol T8 AN BB oA 34.8% 9] Hl&-S A ST ANHAR] R A= 73.9%7F
o= A& Wit A0 ' YEh AEFE AH 20 tisl A o] 84S HREA o R wEstal e A

o8 doHn

S5 tsus Mulzo] g3 FE2E BEEE B4 Ay §2E 5T 5 AP oA
= SEAY 916%7t RHEETH AL SREHITE AL YA A= 89.8%7F THEShE Ao UEREL, A
T AR Foll g AU AT 92.6%7F Bt A0 E SHAon, Y] AHE S| &8
A BB E 602%7F = Ao2 et 9 Au 2o A M E 643%7F BEIE L, AFA
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<Table 11> Comparison of Automated Driving and Demand-responsive Public Transport Service Satisfaction (Unit : %)

Category .
— ery . . .
Satisfaction - Sample Dissatisfied Dissatisfied Normal Satisfied Very Satisfied
Items
Automated
Driving(A) 23 - - 26.1 565 17.4
Dangerous
Driving Status | DCMAIREPO |6 09 19 56 310 60.6
nsive(B)
Gap(A-B) 0.9) 1.9 2055 255 432)
Automated
Driving(A) 23 - 43 34.8 217 39.1
Risk of
Accident | Demand-Repo | 0 - 0.5 97 292 60.6
nsive(B)
Gap(A-B) - 38 25.1 1.5) 2L.5)
Automated
Driving(A) 23 ; ; 17.4 39.1 435
Legality | Demand-Repo | ) ¢ - - 7.4 26.4 662
nsive(B)
Gap(A-B) - - 10.0 127 @2.7)
Automated
Driving() 23 - - 39.1 348 26.1
Efficiency of
Running Time | Demand-Repo |, ¢ 46 162 19.0 36.1 24.1
nsive(B)
Gap(A-B) 4.6) (16.2) 20.1 1.3) 20
Automated 23 ; 87 26.1 522 130
Convenience of | DrVIng(A)
Using App | Demand-Repo | ¢ 6.0 79 218 370 273
Service nsive(B)
Gap(A-B) 6.0) 0.8 43 152 (14.3)
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(L]

Category <
ery . . .
. . V
Satisfaction - Sample Dissatisfied Dissatisfied Normal Satisfied ery Satisfied
Items
Automated
Driving(A) 23 - 43 60.9 304 4.3
Stop Location | Demand-Repo |, ¢ 05 37 144 412 403
nsive(B)
Gap(A-B) 0.5) 05 46.5 (10.8) (36.0)
Automated
Travel Time | Driving(a) 23 43 174 34.8 34.8 87
Compared to
other DemandRepo | g 19 42 148 426 366
. nsive(B)
Transportation
Gap(A-B) 24 132 20.0 (1.8) 279)
Automated
Driving(A) 23 - - 26.1 60.9 13.0
Overall
D -R
Satisfaction | DemandRepo |, ¢ 37 6.0 18.1 444 278
nsive(B)
Gap(A-B) 3.7 6.0) 8.0 16.5 (14.8)

<Table 12> Satisfaction of Automated Driving and Demand-responsive Public Transport Servic (Unit : Point / 5 Point)

Category Users o'f .Automated Users of .Demand—Responsive Gap
Driving(A) Public Transport(B) (A-B)
Sample 23 216 -
Dangerous Driving Status 391 4.49 (0.58)
Risk of Accident 3.96 4.50 (0.54)
Legality 4.26 4.59 (0.33)
Efficiency of Running Time 3.87 3.59 0.28
Convenience of Using App Service 3.70 372 (0.02)
Stop Location 3.35 4.17 (0.82)
Travel Time Compared to other Transportation 3.26 4.08 (0.82)
Overall Satisfaction 3.87 3.87 0.00
3. MH|A BIRE P QQIEN
e 9 Forsd tFasel o AA AL Anlx B nXs 89lS F46k7] fste] v
= AuAel BEEe 24 ¥R SUUSE 47 AHSL YT 9% AL ABSAT 4 2=
of v 7M. Thes} o) AATAUL, pvalue < 005U ©, AT/MEE A2aT R e Adad.

ARIMEMH)  ARFYA] APLARE AFY An 29 WAl TSR] JFE vAE &
Qloltt,
CUREHE) - AeFBR AYLAARE ARFY A9 QWA BEE] JFE plAE 8

3lo] ot
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AT Ause] A4S, 7 Fu dhs) UG 7H
AFHEE AT = e pvalue > 0052 FEL 93 2
Ql
3

& o Mulze] Hel o ALY An|ze] Mk
FoUEE s AHlzo] g 7 E 4853

2

AR - FATSE NFRLE A dHLHIRE Far)Sd FAE Aulze] Akl
WSz 9P PAE gt
cORMEME) - FotSd HELE LA 9P E Faried FLE Aulse] A
BEEe] 9L mAE 8dle] opt,

Fatled UFLE Alzel 49, 2 Bl tsl $UW RER PHOE BT 29T AYL A
3]

7}
q3 Ax} AF A AP £ Qe povalue > 0058 FES o]& o Auj 2o HAH o7 g An| 29
RSl 5o FS HX = 89102 YEYT A& 9 Fatsy tdsnF Arlzol tigk A
Hl 2 &S] ge n)X= QAEA A= <Table 13> AAISFITH

<Table 13> Results of Wilcoxon Rank Sum Test for Mobility Service Satisfaction

Whether to Adopt/Reject | Satisfaction Impact
5 D)
Category W p-value The Null Hypothesis Factors
Dangerous Dnvmg Automated Derlng 256 0.8419 AdOpt (@]
Status Demand-Reponsive 14502 | 0.00000000000020940 Reject X
Automated Driving 246 0.6826 Adopt @)
Risk of Accident
Demand-Reponsive 14621 | 0.00000000000047730 Reject X
. Automated Driving 185 0.05865 Adopt @)
Legality : -
Demand-Reponsive 13254 | 0.00000000000000022 Reject X
Efficiency of Automated Driving 269 0.924 Adopt O
Running Time | Demand-Reponsive | 26352 0.01454 Reject X
Convenience of Automated Dl'lVlng 290.5 0.531 AdOpt O
Using App Setvice | Demand-Reponsive | 24840 0.2203 Adopt o)
. Automated Driving 374.5 0.007985 Reject X
Stop Location - -
Demand-Reponsive 19487 0.001579 Reject X
Travel Time Automated Driving 358 0.02766 Reject X
Compared to other i ]
Transportation Demand-Reponsive 20584 0.02414 Reject X
: 1) p-value <0.05%¥ 4%, AF7HH)S 717
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