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A Study on the Acceptance Factor Analysis of Autonomous Vehicles
: Focused on the Structural Equation Model
d471g-2F .2 @
* AR @FAFWSE DEBHEARE T MY

M
w WA ST WEG ST 7@*2%74‘:/‘] TEEE a
e FAA . FFAFUTY DBICTSHATAE Fus

Ki Young Sung* - Ju Taek Oh** - Hyun Kim***

* Dept. of Urban-Transportation Engineering, Korea National University of Transportation

** Dept. of Urban-Transportation Engineering, Korea National University of Transportation Professorr
**% Research of Center for Convergence of roads, vehicles, people and advanced ICT, KNUT
+ Corresponding author : Ju Taek Oh, jutack@ut.ac.kr

Vol.19 No.1(2020) 2 %
fe Ul A B ATgAE A8FYATA 4] PINE F2 0SS BYtuA S B
sV BTN FEE B0 B 8 AAEE BN AN AFAAEH A
T /1E MY ATES BHSYL PLS TEUAY DHE YR RARY 47E A
—swu} 7)E AFolNE Fesgrd o 715 ol bAA ATl FHS FUTW, B
Saue ASF AR FeA ) tiste] M2 e AZoR A ®muk olg) Hol
PISSN 1738-0774 *é, azw, B4, £84 29052 BA0 2HEA 9tk 242, ALFAAER 5
eISSN 2384-1729 244 nHE AAQAL A, AAA, HA, BAHA o2 FaTy} BAHYT
https://doi.org/10.12815/kits.
2020.19.1.17 Aol . AgFParEal, T84, 29084, PLS-SEM
ABSTRACT

In this study, a study was conducted to analyze the factors affecting the acceptability for

autonomous vehicles. The previous studies were reviewed to sturdy the acceptance factors and The

PLS Structral equation model was used to analyze the acceptance factors. While the existing research
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<Table 1> Definition of potential factors

Potential factors Explanation
A positive effect on various fields such as economic industry
Economy
Safety Autonomous car safety
Ethics Inquiries about automotive ethics
Environment

For the surrounding environment

Convenience - -
Convenience of Autonomous Vehicles
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WA= A (Economy), HH4d(Safety), 2]/ (Ethics), 274 d(Environment)¥} 2]/ (Convenience) 5714

9] A 2A3, Law(HE), Personal security(7]Q1E.QH), Technology(IA], A, 8, Experience( A =,7d F),
ATT(E-EA7}A)), Price Value(7}47}1X]), Confidence(2l ¥ =), Social Influence(A+8] 2 4§ &), FAC(ER 27 97}

Aol L 2]l WA <789 S (Acceptance Intension) = o] 3tAth. T W-8-& AE|d A= of
2| <Table 2>3} 2T} (Sung, 2019)

<Table 2> Description Variable Definition

Potential factors Exogenous variables Endogenous variables
Price Value Law
Economy
Safety Personal Security FAC*
. . Acceptance Intensi
Ethics Confidence Social Influence coeptance fnension
Environment Experience ATT**
Convenience
Technology

*FAC(FAcilitating Condition), **ATT(Attitude Towards Using Technology)
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o7 I AoE B o] F2e th o}ef2] e} 2t} (Fomnell and Larcker, 1981)

B ((EA)2+Z Var(e))

N 2318 AA Var(e): SH LA}

PLS FZ1g2e magsdt Xéx}— % SPHAE A3y Aok A7 © dloly 43, W] e
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<Table 3> Verification statistic standard of PLS-SEM

Verification Items Verification criterion

Reflective model

Internal Consistency Cronbach’s Alpha= Recommended more than 0.7
Composition
Reliability Reliability Recommended more than 0.7

Recommended more than 0.7

Factor Loadings (If serach study, can be accepted =At least of 0.6)

Convergent T-value 95% Reliable Level = more than 1.96
Validity AVE Recommended not fewer than 0.5
Cross
. Cross loading on All potential Variables
Discriminant Loading ¢ P
Validity Square Root Square root AVE should be higher than Correlation Coefficient between its latent
AVE variable and other latent variables

Formative model

T-value 95% Reliable Level = more than 1.96
Validation VIF Recommended less than 5.0
Gefen-Straub Recommended not fewer than 0.5
Inner Model Verification
Bootstrapping Significance of Path Coefficient(P-Value)
Model R-Square Good(over 0.26), Fair(0.13~0.26),Poor(0.02~0.13)
Suitability Square Root of R-Square of all Variables multiplied by Mean of Communality
Verification Goodness of Fit = At least of 0.1

Good(over 0.36), Fair(0.25~0.36),Poor(0.1~0.25)

olN

V. PLS-7FZWA 4 23 9 7HAA

-

AEo®E FAE SAHAEF(Suvey)E B718H7] fsiA WA AEE BrtE AAEATh grEAE o
A= Frhe WA 348 e Ee AR EE B8l 2A4ske AAE wEnh AR, WE o 215
of thek Hr} r|FL ZEutE EIAS(CR) 0.7 ©]°4F t-value T-value>1.962F A 21-& FA5}=
A2l 1‘41’3}04 Ad#AA o] QEA e H7E A F Z(Condficence)= 0.8372 EAFHU1, 7
(Experience)2 0.792, ZZA(FAC)= 0.885, AF3] A aK(Social Influence)+= 0.817 “L2]al 3 2] A (Confidence)
2 0.798% A E]&igrq T-valuedt G 242t 25 7]|EA 5 wHEshe 202 BAEd 24, A1
I QAR TE TSt A T3l g Hrtelt), X 3F 4 E] E(Factor loadng)E 718k 7152 0.70174
o2 MEA thate] 72t A x| st Fonlg gk ZH A g Hrlolw, 2AA% 77 BF O
71 st ZoE AN AR, JFEHTE HIHE AT JFEHBE Brke A0l
QARG L3l e AEAY AARES FAA FA8 tig HIHE ke e vsiH, JFEEEE
Prlshe 71Fe TEEAFZAVE)ZIEY =058 H7) stk HS B TvalueghS U581, &
TEAFZAVERE BT Eshe o2 EAHATE 1 82 offf <Table 4>3 2 Th(Sung, 2019)
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<Table 4> Reliability Evaluation and Concentration Validity Evaluation Table

Measurement Index )
S Survey Factor loading t-value CR AVE* AVE**
1 0.828 30.007
Convenience 2 0.893 75.088 0.837 0.754 0.864
3 0.883 63.784
1 0.745 18.914
Experience 2 0.922 57.648 0.792 0.711 0.843
3 0.854 26.423
1 0917 61.954
FAC*** 2 0.893 42975 0.885 0.813 0.901
3 0.896 51.295
1 0.879 57.656
Social Influence 2 0.803 27.113 0.817 0.731 0.855
3 0.882 56.136
1 0.876 54.261
Confidence 2 0.833 30.008 0.798 0.712 0.844
3 0.822 37.372

* Method suggested by Fornell and Larcker(1981)
** Method suggested by Gefen and Straub(2005)
**% FAC :FAcilitating Condition

A, Bl s BrtolA 2FARE Hrlehe %%L AREIER HrtE A, AFEHTEE Bt 7E
L tvaluedt >196°014 02 7|FS AASIETH(Chin, 1998b) 7FA7FX|(Price Value), 7§ <1X QH(Personal
Security), 7]%(Technology), "HE&(RAW), &-827}X|(Attitude Towards Using Technology), 4 Al *d (Economy), <F
714 (Safety), E7 "4(Env1ronment)°ﬂ = QAHs 25 2 25 VEANE BEsts o2 EAEH
. A4, SHARE 19 AR AAE 98 VIFE itk 2o tig 7]E2 VIF (5.0 7|E22 7
Fohe HAAE 7%*%‘3? ST} (Hair et al, 2011b) #2123} 714 71X (Price Value), 71§12 Q(Personal Security), 71
% (Technology), HE(RAW), &-&27}%](Attitude Towards Using Technology), 74 Al A3 (Economy), 2+~ (Safety),
3173 A (Environment), <=82] =(Acceptance Intension) =5 Zt7; 5001312 7158 S3sle A2 B4
o} 1 &8 o} <Table 5>9F 2T (Sung, 2019)

<Table 5> Validity Evaluation Table

Measurement Index .
Factor loading t-value VIF
Factor Survey

1 0.490 4.140 1.17

Price Value 2 0.361 3.267 1.36

3 0.420 3.843 1.30

1 0.529 2317 1.20

Personal Security

3 0.660 2.738 1.20
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Measurement Index

Factor loading t-value VIF

Factor Survey
1 0.399 2.713 1.11

Technology
2 0.362 2.346 1.11
1 0.258 2.697 1.17
RAW 2 0.767 3.781 1.14
3 0.322 2.540 1.05
1 0.401 3.150 1.68
ATT* 2 0.370 2.989 1.76
3 0.416 3.571 1.61
1 0.364 3.554 1.36
Economy 2 0.350 3412 1.48
3 0.527 5471 1.42
2 0.678 8.902 1.36
Safety
3 0.464 5.294 1.36
2 0.328 1.970 1.04
Environment
3 0.875 2.812 1.04
1 0.660 7.204 1.70
Acceptance Intension

3 0.278 1.985 1.70

* ATT(Attitude Towards Using Technology)

A, AZEA L PLSTZHE oA FEAEM(7]F 50003, p<0.05)S AH8-3Fe] 7 ZA|4=(Path cofficient)
= H 212 w20} (Henseler et al., 2009) Path cofficient”} & 1]3h= W88 HERF A ZF Q91Ed
e oJu]gith AEE 0055 tvalue>1.962 B4 4= Q) =t R4 Al F3sH= ‘plspm’ ol A= pakel
30t tvalue s AFE3t] B4 8T SAA R F AT A aBY AEAFEA A T4
< A, R, BEA, HP R EAHNT AW 8T A aQ17te] A EEA
) 2919 A2A4 ghe ekA A (0.313), A A4 (0.154), H2]4(0.136), -3 4(0.120) =02 24
F] t-valueZh- 4.953, 2.002, 2.333, 1.9972.2 tvalue>1967|FX S E3sls A2 EAF YT
Y A Z(GORE H7Iolth GOF= 04622 HA15 9l on, 715X Goodness of fit 0368 %
BEA590th 1 &S ol <Table 6>9F 2T} (Sung, 2019)
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<Table 6> Path analysis Table

Measurement Index Path coefficient t-value
Price Value -> Economy 0.457 9.071
Personal Security -> Safety 0.178 2.560

Convenience -> Safety 0.631 17.168
Experience -> Economy 0.184 3.465
Experience -> Environment 0.151 2.735
Technology -> Economy 0.178 3.506
Technology -> Safety 0.119 2.698
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Measurement Index Path coefficient t-value
Technology -> Environment 0.187 4.355
RAW -> Environment 0.178 1.964
Social Influence -> Environment 0.475 9.948
Social Influence -> Confidence 0.261 4.518
ATT* -> Confidence 0.363 5.781
Economy -> Acceptance Intension 0.154 2.002
Safety -> Acceptance Intension 0.313 4.953
Environment -> Acceptance Intension 0.120 1.962
Confidence->Acceptance Intension 0.136 1.997
GoF 0.460

* ATT(Attitude Towards Using Technology)

i=4 o
astel. sel4e tvaulew AR5 Shok sio] S5 FBE T4 e Ao LAHLY, 87
Hol Gape i 2 3 g

Price Value

Selection

; Economy  \ = @ ——-—=--= Dismiss
Personal security

Confidence
Safety

Experience

Acceptance

Ethics .
Intension

Technology
Law
Environment
FAC

Social Influence

Convenience
Attitude Towards /

Using Technology

<Fig .2> Hypothesis Test Results

A&FPAEA T vAE 8%0S AT A, B A7 HITEF wgd FAade AAA
(Economy), 2F34d(Saftey), £74 43 (Environment), ¥ 2] (Convenience) .2 2] (Ethics) & A9 F 47[A =
24 Hth AHEQA 7HE (Price Value), 7191 E QF(Personal security), 413 E(Condfidence), 7 & (Experience),
7] (Technology), & (Law), AF3]7 %9 &kSocial Influence), &-82]7}X](Attitude Towards Using Technology)Z
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ZAZAFAO)S AYT F 7HAE EAHUT F848d TS
(0.154), T J4(0.136), 3744 (0.1200 0.2 HF Boglon 747 1
o PLSTZHA 4 S o] &8t A&FPAsA & mAl= 82l
3>9} 7T}, (Sung, 2019)

Price Value

Economy
Personal security

Confidence

Safety
Experience

Acceptance

Technology Intension

Environment
Law

Social Influence .
Convenience

Attitude Towards
Using Technology

<Fig. 3> Model reslut

2 239 A3 o= v Zo] AYT ok A, b (Safety)dl IS FE JAART

7} & 412 = (Condfidence) 0.631, 7§ 1.9+ (Personal security) 0.176, 7] (Technology) 0.118<= 2.2 -4 5]

th. o] FollA A FE(Condfidence)= HHAGl M 2 IS T 8022 EAFHAUL A= A

7t ulskE v AEFAAEAL Qo] A=l thste] @A dielEo] AYztst T
[e]

FAE Aol SAse 2 Bt dasita At B ASFAAEAE SU JPol WAL

S % oA @ Zloleks Weol s BHAA Y Fas e 200w Yo £, X
2 Bekt BAD 7 Ao B olFE ve ALFVAEAE ol gk AL AEFARER
= 509k 2 V2l BAN o] A gHE B Ao e Sevt delEe T uAR ke AFAY g
2 e A0E BRI, BAROE 71 GYUGT} st vk vde A:FVAER )%
o AA BEAC 3HAE FHOE /&Y S HAAG wheh, okA7kA el Bo| AZHE A2FUAE

=
A e 3 Be FEo] 42 AoE A4d 5 e Aotk I &2 of <Table 7>% #

t}.(Sung, 2019)

<Table 7> Safety Result

Hypothesis Path coefficient (—) coefficient Path coefficient
Condfidence -> Safety 0.631
Safety Personal security -> Safety 0.176 0.312
Technology -> Safety 0.118

EA, 7 A4 (Economy)ell G = JAUTE s8] 8l AT HEEA (Path coefficient) A Z=Z
QAWM F 7P 71A (Price Value) 0.456, 73 & (Experience) 0.184, 7]<(Technology) 0.178 Z-oll A 7}A7FA] <]
AAT7E 7HE & TS F5 202 FAHA o8 A ARG 714 7EA] (Price Value) 7t -
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Pueh A, 44 5 Thepe Hopol 3RA 9B vl ekt ojnlE WS Qow, ALFYAE
o 4 Zole} BEslof Ak
VA ol HA7} ke e

2} (Sung, 2019)

<Table 8> Economy Result

Hypothesis Path coefficient (—) coefficient Path coefficient
Price Value -> Economy 0.456

Economy Experience -> Economy 0.184 0.154
Technology -> Economy 0.178

AR, 3H2] 4 (Convenience)ol] F&Fell thet 7 ZE4(Path coefficient) 23 E-827}X|(ATT) 0363, AF3]A G
3F(Social Influence) 026008 EAEATE AHST 2 FLAVIX(ATDY 7HEXE 036302 A3 A Q3
(Social Influence) 0260 2T} B W& & = ALE EAHAT A&FPA53F 840l F&& v|A
+ A 82l F Ho A (Convenience)oll o] BEHZIX(ATT)Z} ofv]she W8S b3 o] 4]
GAATTE AHSAF A AEFP A3 OF 75 53l 24y &7&8 F58 F b= A
Zh& Mg 8Rlo BN, A&FPAFA 8o Qo] oL vl & AE o A wE A olge
£ 8%lo2 AGE & gl me, A E31 27 (FAcilitating Condition)= 7]12bs] o] &}

| o mAE QIR Fofug s WPEA] Kk o2 EA T o]A o] ofu]Eh=
e HA2ALS AEFIATAE SAsE] A ASEA ) TZAFHAE 2 2371 ik Azt
S BojHe Qo2 ExAY TS dilEo] ofd7ix] AWtz oz QS w1 YA o4tk

Aoz AzteolW), 1 Ul-§-2 o} <Table 9>3} 7T} (Sung, 2019)

o

UM

<Table 9> Convenience Result

Hypothesis Path coefficient (—) coefficient Path coefficient
ATT* -> Convenience 0.363
Convenience 0.136
Social Influence -> Convenience 0.260

* ATT :Attitude Towards Using Technology

A, E734e] AEEA(Path coefficient) 27, AHT2 7hF2]= A A G EF(Social Influence) 0.474, 7]
<(Technology ) 0.187, & (Law) 0.177, 7 & (Experience) 0.1513%4] H )t} o] FollA A&FHAEx} +8&4
o IS FE AL F B M T2 4TS T JAHTE A H YK (Social Influence) O F
EAEAT ARG GAHSTTE griste W82 AEFAAEAY] E4T S22 U3 ¢+¥883 9
HERES A & Zolgt= Aol Higd golo 7 Atteojn} =3 S0 A&FPAEa}t 89
o o] wtdH ouE ALFHAFA= A ANk A A IS 7Y & A olgkeE AR B
Al 7ol HiFEE HoE AztE otk 1 8- o <Table 10>3} ZTh(Sung, 2019)
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<Table 10> Environment Result

Hypothesis Path coefficient (—) coefficient Path coefficient
Social Influence -> Environment 0.474
Technology -> Environment 0.187
Environment 0.120
Law -> Environment 0.177
Experience -> Environment 0.151
VI 2 &

49 B ok AT oz vidlel A8F A5 AFEA 1ol 7] el LuEo
Bske FEaco] AGFVAER FEH VAE FTS 5— IstaAt shelc

© AFAAE AR 2B £ A DD HDURE Y DN IR A2 F
Aol @ BA2LS R A2 FYo% 8 A7E 49 519D, AEFAAER S84 FTE WA

7t 49

£ 20lg FEase BIRY ¢ AAE HYOE ASTUAEAE AEA YBIH F840) FFL v
A BUEE FRH02 BANAT, & 79 AERYL Fol AEFUAEA F840] FFE T
AARQE AR, b, A, B, BAH 8E F AP acle] 7P T YBL FE 2
2 ¥ 5 YA =W, FAR Mt GPES F 71ES BAN, BRY, B AL BE o
e T g0low BARYAY FALG] W FFE FE A G oM ol obaA U
BB BAAE ABRDAEA J1EN AT D S0 ke Slold BEA

2 A7E B geH 22 2 7R B AdEe] hssitka AZETh 9 dA AR ol A
v a2 A S 7 SR8 Azete FEOE AAZIT wekA, v A&
FHAEAE Aol oA = 4 EEe T 947 Bud
T dojof stk A, A T A&FWAEA LA TS AL
HAES] vpAd] ik A7 A z =3
o3+ 7] & (Technology)-2 ©}2|7kA] T3 S
Zlo] onléte v AEFYPAEAL %
FEolA o B A FAE 28 ?i-_} Zo= *37]’3‘:]' Ui, X} FYAEAE Aol lo] AR
ng o] A&FPAEAF AvAE] b AR ZAZ 5AE
= AEA Y S B3 B S nlg] vhEojof vt AZ4HE T v o2 AEF YA FA et
S EE0EH By ol $AWE ) e FiES aesjoreith. 7€ It AFAE
A7 Bagk A% sdsA AEFHAEAF B3 H5AY NdS 233 LA A
Zﬂﬁi aHd 4 it
A FYPAEA] e A8 A7 5 BAstL A7 ZEE AAAoU 2 7HA 9 dAA
< Zteth AA, X}%-%EEX}EXM] &k 71& A7} obA HATAITE o] FAR A e Tk HE o] Ve
oltt. o|2X AEF AT Tk v Ted AEFPATAE ol &ste HY FoAEY A7
2ol 2 QI oA/ WA T 7HeAdol e F Aok A, & A& SEAEC] AEFAAEA] He 9
v ot 7d-s AgstA ol =R e FARE As F UTh weA] AEFFA A i wS 7}
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