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Aol T F, Bop @E Vlso] st A AHow AHdE
Atk (OECD, 1991; Garcia & Calantone, 2002). M&A &M E 7lss
7hHedle 8] AFA Al SR VleRA AnAE 22 oA He
71s=5% AT (Foster, 1986), @A o= WA st 7w =A 4H|[ A7 oln|
AEsAE AAA MEFo] F71E 7k EAFT (Song & Montoya-Weiss,
1998; Rothwell & Gardiner, 1988; Kleinschmidt & Cooper, 1991). $#}2] 2%
AMEZE 7ol o]dY Ag thAlsl= FEi7E obdEt 7= TEo] AlEEA
dAH o w MHstE FEHE HolAl o AEA dAHoR Wdshs
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APATES 71=9 A e 8 AolE AAE vk Uk FEold
Zlems Wolso ARRE ZQIA|e] WiE AMEA S ow|gttt (Taherdoost,
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= 9 U= H(Ajzen & Fishbein, 1980; Keller & Chinta, 1990; Kumar, 1995;
Rogers, 2003; Cusumano & Elenkov, 1994; Madu, 1989; Au & Enderwick,
20000914 Fo/go] dxHAT. a2y AdAdTE2 7D dS vEel

71ES ekt sk oAMEA S HE]7] ofdel oW 7]=e] ARG 7]Rbolut
AREEl Aol =Tt sl Aol BtEolx thFolA Stk AHelA va
SHAE 7o, 28y 48e S48 /deZA4  (Hassenzahl, 2010),
A ddd ddeEd ASHer FeAdsts Jhed 2Adn (A &
A3, 2014). A= Adol= o Aol xdkd & vk (Schmitt, 1999;
Partala & Saari, 2015; A4 & &4, 2007; A&& & olF&, 2021D).
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Ab3] el Al o] & (Bandura, 1986)2 Al#e] 7]ee 44 AAHL, JAdF
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gtk Hkth 3 olEld o|=% 71X (predictive value)E Ad AL
sk 7Rkl He= AL dds Fal folxlvtar ®okt (Bandura, 1992).
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1995; Compeau et al., 1999; Venkatesh et al., 2003). 13y A3 olel=
NS B4 =9, AAA S F5 Edske MEo=A, ol Adee=

Mee gegua 29 2w &4

!
o

| (Boateng et al., 2016; Chiu et al., 2006; Hsu et al., 2007), A3 3} o]
x|, s S oA FHEE 72 Ae NES ARSI A| o] & 7|Hksto]
ol Egsls A2 ofF AR A -o] EAshH, weba o]efst sd el

dtel  AFeA ol®H  mAe] olfold Wask ik ARHow,

4 BRI



5 PP T T T
) ,
LT F R2LEZIIRVERE 4.
ﬁia; = wur«mw%% ﬂ,@@w oo o
AE ) __ _rE — . ! il 1o ﬂ — Jl1_
= 8y w H_M S ° mrL WD B n % o
g WX %0 powok T TN D (i 3
2 o M ?ﬂrﬂ7%%%% _&Mi G
s — = ° ol = 7N W ~ M
g ¢ 3 L TSILTIAEE ® 5l
T % W ﬂ%#%@ﬂ%ﬂﬂﬁ%% Dok
S om o o SR - R 2
Lo’ MV SN I
%ﬂ@% ﬁﬂamwzﬂ% o P E o
U~ - o ok B X Lo B A
%M o M %t e oH B§ w il -~ a0 ~ op pg RN T
. I I g
PMET T T P X B ¢ ow
~ m_;rm o R N X M% = = Mo T o oo oﬁ e 7o AF
5 7 oﬁgmﬁﬁﬂ%%%mmgﬁrﬁﬁ?ﬂ
ﬂ%%%.@&a,%@ T o= o N P
Sl T E Dk T — = 4 W G T g A
X! < AT.C AT = _— '
B N R I N i 5 o= @ R o X
l —_ T a N
Mmczfr@ ; e ﬁoM7w1W m T ooy
ﬂ&rzgﬂ%;ﬂ?yh%a = = ¥ T g
prciffgiiiiiiEsiisaie
o = X —_—
Wﬂ@%%ﬂe AT%AT_@%%%7%MWMTJH%
fpiiET. LTty fit g
@7%%%,@ﬂ@wﬂn%.xa%ﬁﬁ7@ﬂw¢
o ® 1 T @ o < Eow o< e ow o=
m w_% 5 n_7i of m T T o W X o Wﬁ = ! LY
o o KR X o B WA ome B9 os m e A
R O LG P o T A4 T ooy W
RGN COC B X o© o N I NGS o
< RN #MM%ﬂﬂmﬂﬂqﬁyvmo@%
R TR T R 4 [ O
G e

1

s

2= e
T‘g"é‘

(feature)So] &5

A& 7%

[€)

-

Ak wpeEbA,

YA 2~Elo] R

©

OctAl A A5
(SAE international, 2021), Z} @A ol AF4<Q1 7]
b B e

o
Ae

-

R

-

] B =

Hdst
A3



1

s

sfo]

2ARA $AATL 2Eo]Y
A7} 2Ejole)

A TN BE

[e)

QLN

R

ofe} 7]EEolA e

4

alof A

[

- olul Al

0]
T

F o

1

oA zpolE HIThaL 3

A&7 7]

3l
“

1
s

i - 2kell A

[e)
39

o 7

i 7]
obw e,

2A AHEFR7IEe 2ol do] FA
K<

H

GAH R AE&FIP7|E0]
[e)
F7td RAo=A, 39A ATV ES 857 9

SEA AEF7ES 29A AEFH7|E0] &

Azgo FEud v

A-E 7]

T
:E

oW

o
of
i

o7}

gAE AEe)

2021),

17,

A5 740

me (5

357
o ZwelA, =, %Y, ARG WEH o F7}e]

G5 109 7+ ool g 2

o5l
Ao,

Ao s
vl = 51

-

AgF st Aol

71t =

AE 27}

il

O

el
BT

Eiggl

AN
RS |

&7}

ojo

<°

)

9]

A

A&7

Ao} | 7b F7FE Qo (SFEAEH, 2020),

==
=

e

1

2020).



= 8205 HAYEE Ae A9 BAo® il vt (Baccarella et
al., 2020; Acheampong & Cugurullo, 2019; Wang, X. et al., 2020; Zhu et al.,
2020; Sener et al., 2019; Kettles & Belle, 2019; Kaur & Rampersad, 2018;
Panagiotopoulos & Dimitrakopoulos, 2018; Buckley et al., 2018; Choi & Ji.,
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Ao w2 oJAE =4 (Litman, 2020; Kannan & Lasky, 2020; Bailo et al., 2018;
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Laidlaw et al., 2018; Navigant Research, 2014), °o]32 39@A #A&538 7=
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ol gk Foll Ztste], &H|AZE @AM o2 WAt 7wl AEFA =
F&ste AAe AuEed ol Al dig oleF BAS AAF
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A2 ol&dq =HA

A 1A 7 TAF 2HAY GAF J|ETE

7)ol Aol AT AnjAkE olE AREE A Wigh SAAA S W

A}, J)%el weh @8] AR v1%el Agel AAHIE AR, HAl
WEAQ A W wAdom Wt EmA s 2EE
NEEE EAWL. Al BFR Aol diste]l muAs A Fe

e Wels Aol g8olEhi, olHd abEA Hew AFHoRm oE

o

Uh3 #Zo] OECD(199D)9llA Widd AHeE a5 Sl
OECD(1991)+= Al tisted "drge) 494 4= 93 /e, Aak 22
A" o R olojX= T 7IWke] FAlo] tigk AEE AP F2 Al
713le] tigk A Ztell o8] Al &bE = B A (terative) Aol etal A o]kt
olg]dt AHoJo] 3}l Garcia & Calantone (2002)& the F 714 =wHol A
SAlel Edo] & =2y duiar HIksiith WA, AL AEe FH=
AArE AL Al A" AlSEol e S xEITE FolA

AFA e Z+=E 59 WY (invention)¥E= 2ol E 7RIt Aotk FHA,

>
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il FAgoleks AL wEA oA ouydt T]mo] Al &)

ol .
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gt

o] % A d(improved) 52 7140 tYAlF Al 533t
FFE 7Y Ts $H42 VIEd A Vlss dAE

NZEE 7M1 A9 7189 7lEdA A2ge] F7iEs Jdeg=2 2w

e
Y

Hir
rlo

rir

]_
A7k Qe olel wheh, FAE %ol /1E9 A%l Hste] A Az g
Gzl weh Hae] FRIF FREIE S
Foster (1986)0] AN whsh o] Age] HAzz SFstel 7]Fe 9d

42 ok WA FHE Be ool wMEmoR WS Ha9 3%

)

ol

ofk
o>

[t

7lmol T = MEE e e w2 AoR I dEY. o Aee=
/\
-

il
™
2

& 4l(radical innovation) &2 &<1%% &4l (discontinuous innovation)

o2 Wiyxo] AFEdA tFolHT; (Kaplan, 1999; Utterback, 1995;

Tushman et al., 2002). oju], AJFA A& T3 e 7w Ay o =

AR HEE G = 7ol "k o]k Aol #<kste] Robertson

(197D« ol¥gt EAEHA ilo] WAshH Anv[xte] AH| Fjglo] W/

Hrhar Betth 1 o A|24], Goldsmith & Foxall (2003)2 MP3°] FT3o=
ot

wore UeREsH HAS W Sotel wig &v] si"e] WEsigld 4SS

olrt

Mol whEA 3ol Al AFA FAFskE Tlmol 7ol Al
A TlmollA A EEel FriEE FEHE SAste AR A
(Song & Montoya-Weiss, 1998). o]+ n%7l 7]=o] AR A&l A7id
T Zlsolghd, (n+ DEA Zmol Al 2lH e Ao=m, o3 dH
| AL A dAHoR BHes Twmo] sASES vk ont
A B g ke AR AEA FUMEE AERY gEe] =9 v

-9 AmR AFoE oAAd vFO] AEEe] FrhE A2 I AEEe
g oAst v EFE7IE Skt (Rothwell &  Gardiner, 1988;
Kleinschmidt & Cooper, 1991). o]&|3+ 7]&9] 2Hde A, AM=Ee9
AEth= Webo| A 44 (incremental) Ao® &

=

2]
3 A2 i MEwe] F7he A 9 A
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= 7]% 3dlt} (Larman & Basili, 2003; Robey et al., 2001;
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=
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7AW, ool w7 Al

N

o]

fikei=e
glof w710l

KeR
T

(Garcia & Calantone, 2002). Basalla (1988)% %}

HHA 7=l

a

==
=4

3

==
.

[e]

A

S

A%

A 250l

aL
=

o,

A 3} (cumulative change)<]

1

Ayl
o
ok

H

] A
=

=

2. 2°[AE] 2AH Ves&

R

T
29 B

11



NERELS 3 A NEd 241 BFE AFENA gFoz A Aols
7P 4 glem, olyg ztelE wkdstel veAdS AASEr] YsAE
7159 F&o] /e o onE vl "Bavt vk

4= 2=d (Wilkinson, 2011), o]& 3t
A F 7R 22 F At e 7S AR A g

gola tpilA] st Aoel oAAA

ol 71&e WolEel: 279 oaAPoRAY F4% TE
AYATE dEol oldd FglHe V1A B APAT elw 8
1% AHgO] A ERe] 1Mt N EE WobEolt gl Ay
el AR AgAFES G n@ch a2 gze] A 71%F Aol

of @A v M=ol e e vt

D 71ES AH88taA) sk 279 QALAA o7 A 9] &

Tl TEs Wolso AR ZIA i3k AAAS ov|gt
(Taherdoost, 2018 A1), B2 A5 olgld AEAR S v&mel o,
AHAPZE 7lems ARSI et WEls 2719 ARAA o] et A
AHAEY] TEadS AHEst old AAdA FEES AYE ATE0
A% o] 2 E59+= Ajzen & Fishbein ol o]al] A¢te a4 385 o= (Theory
of Reasoned Action, TRA), Ajzen (1985)° 2J3] #|otE A= dF5o]2 (The
Planned Behavior, TPB), Davis (1985)°] <Js] 7dd 7484
(Technology Acceptance Model, TAM) &°] At} E3], TAM & X7+%
FE&AT A" JAYgAolgtes EE3 AEYe 7 WEE A, o]F
7w 8 ATl o] TP 2 G v REE w34 ¥ (King & He,
2006). TAM 2 °©]% TAM2 (Venkatesh & Davis, 2000), UTAUT (Venkatesh
et al., 2003), CTAM (Osswald et al., 2012) S22 thdatA =i

20003l Aetel TAM2+:= TAM ¢h= 22l A3 s wjfshs HF=A]
B=rt wxlom, Azt s Fu R4 8ddes IdEte ApolE

7}t (Maranguni¢, & Grani¢, 2015). EJ=7} A Z}3 ol AlolE <H7 3]

12 ¥ ! _ki_ ]_li =



EshelA] e RS AFESlGlar, 1985y Aokdl dof 5ol =gl
7 Uzkth TAM2E 3 A7t 933 F&=
ore IS Fv v Wl dig FAE =53 en (Marangunid,

Grani¢, 2015), olol we} A 2td K83 YT T+ A HF2A AR A
il

7)
AgWese] FrHERer  oldd Wagsdes & 7w ¢ A4

T =5 Wolsol= Hl o] 271 gApAAelgta &
A=, AHATLE Vles 78T 5 AREStE & olFY AAS F&F
glslo] 4 R okt). Karahanna et al. (1999 &H|A7} 7]&& Polsols
Adg Aol glol 8 Z(pre-adoption) A& ALgel s|Fets &
.o ATt

.‘_—T-__
MAE 205e FRsnd sgom oldd

o

% (post-adoption)® TFE3to] AHE AL A s
TE&Y 23 o] 33

Q150 xFol7F &S BT Mclean et al. (2020)% %7] 4&(initial

filo

ko

adoption)¥} A]&%4 Al&(continuous use)S TwdFe] EHFY Awxo] sk
ARARe] =g A E A stk ol& Yot TH4 AFE Fstdlon
Z27] & AEHA AR FFE A= 82159 AolE A H YT

Hernandez et al. (2009)% ‘adoption’& AxpAA o] i3t ZFo] fe=

B>

H A7 A o] 7]4S WolSo] FuldlA HE FOF, ‘acceptance’ =
AAEA A w3 dds 7HAAL = 2HAZE e s He A=A
| olF9 HAHE FHds WolEdd'e oulz sty Ay Hofop &

27F Sdee AAElY. Bo dAHQ AlZelA anjabae] Ves

kd
g

i)

Wolz ol e AyHolol & AL FAG HE vE dyEdH AolE
ZPA AR g AAE SR dEEE 27]9] oAbE

s dr a2y gE EdEoA AN oS3 vudgls o
‘adoption’®} ‘acceptance’® om|7} 4AF] FEACGL HI|E oYy G

(Distler et al., 2018; Taherdoost, 2018 #]<1-&; Renaud et al., 2008; Wilkinson,
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2011; Nadal et al., 2019), o] FEa oA Ao FLU3l ou 2 AMEH L

AN

2) 71ES WolEol: HAHoEAM &
PN
T

89 AR AFse Azl J%

TEme Wolsole HAHoRA
F&olgt= Jidel &AL VIS 8t Wl dlol Al WY YArAA
ol %, MY 7es AH&Ste AARMA THete Aow Eu 53 owd
7]so] o2 aRlo® AE 7= Ag, AnAke] 8o 2719 oApEA ]
ofzl ®ty Ao Yol e ofof Fho] AAlHE HE Ut

Rogers(2003)= 7ol o8] R1E= 7449 7l=d 45, o3k adE0]
dviv ZHAl FHoIdert Aol weE FEEH= FRel Aoyt 2
ASe AFsdnk. olyd A=, sPEere  #71A 7]&E(Package
technology)E #¥E <+ vh. o] 7|&2 AAl= IF(seeding) ¥ MR

F7)(fertilizing) 59 3t9 Q£Aoz FAH o] 2t} Rogers(2003)= 731

s

T+ FAl(a tightly bundled innovation)< I Q9l59°] AFZ 7l
ojFAol7] uwjitol stute]l @l FEetil tE st F&skA R Ao
e o= gkt Wb, 8150 =& FHA s HAl(a loosely
bundled innovation)®] 7§, Q8<%l& rel] HsAde] FH 7] wEo
TEATE ALl A7 Asrel] weEl elEs A &S 2 o=
vhe} 1 ke

HAol dig nHE 2} AFES olHT Ve 89 e £AHA

T8 (sequential adoption) =< ©@A4 & (stepwise adoption)o]t HE 3}
ANE AR o A4 89 A5, WA= Jidel 7= T F

0

I

NEs Afste HAE AT RA ARAE . AR TEs
&t H= Wlo]A¢t H<(Bayesian approach)s &3 A¥d A7} Tk
(Aldana et al., 2011; Leathers & Smale, 1991). x4 F&olgl= Wol =
PARE hbe] 71so] ofd Y&l aRlEd Qo] &Y AL HE ATFELE

2t} Byerlee & Hesse de Polanco (1986)2 WAz FHEEo] 54 7|&S

14 #:rﬁ'! _CI:I_ ]-'li -

152 ALgstel AF )% mvel tiste] A@sta Gads AL AL A,



550

B 113 tl. Wilkinson(1989) %

ey

of

i

el

o

ol

oR
N

el

<K

1

s

+]
b

J|

°©

PN
T8

of tol7b o} Mt g
ANG FEom

=

21t} Huizingh & Brand (2009)

AR A
Aol = A A

714
o]

A2EA & 7]

AAGA

w2}

&

lory

0
fite)
g

el
Ho
NE
i

o
=
A
T
o]

N
AR

PN
=
(e}

+ ek

T
29 B

=

sk

&

S

AsHor 4

o]

=

$4ow o

-

1 Aoty o]2o g 7]

S

AHEe] B el 7)<

‘g]

1T}, Shih & Venkatesh (2004)
AR89l thekAl(diversity of use)™d}

Asle] 71

]_o
btk

J|

=

s+

15

I<]

}

Jaag el o

Ao

7]
o
=

2~

=

HE w, 2¥AbEo] 7es WolEo]

D=

=
A& (Nonspecialized use), €424 A}& (Intense use),

A}

&

2w 2}
9

o} O

o

Shih & Venkatesh (2004)9]

1
s

1

s

3}5 A

T

}

-
=

A
=

ool B
3

PN
T8

Abg-Z(rate of use)S 7|Fow T

T
I Azt



A4 A& (Limited use), 53t¢ A& (Specialized use) & Yl 7 &l
=EEAY. S3EA e AR AR U2 AT ARSRol A2
Fraolth dH AHE2 ARE U ARERC] BEF 2 fFEolth A4
AHEE ARE T ARE ROl R ue ot 53tE ARES ANS
| %2 #38o]t} Shih & Venkatesh (2004)+= 7} 8ol

FEFS A= A% 74 Fol wel AAE Tse dF, Vsl g v

)3t BAlo] Zo]E Ho|=7E Ay gton 1
al

=
o
9
A
=l
_|>L
ofo
off
o

=

3) GAA ZlEggolA 7w dd e AA

APAT 1&ZFS 3 A8 o9 VlsER THE VIsY AF, 1 FES
Ao Foll Qo] ARGl wigh Z7]e] AMEAA N} HEo] ke Ve Eel Aol
ko] Zh= Aol iRt v ofFold o 1 gl diste] dAlHom
ola g 4 A= & g AT A, A4 AL VIsddes wFolds
ARl del B ZelE HAAl "o Tss ARESt At sk 2719
ANA o BA ] FEo i ATES VAP S ol A el
Eolus, 7les Wolsols HAHomAe 89 wRle dAvys2 A
2ol HetolA olE wFolditt. FAlH o w Zbzbel| tiste] A rd vhg)
7] YAHEACmA Y F8&e AU dAFESddA oA
o X 74 ol thste] Aunw oS3 Zdu. fARRE st
aHAbE A3 55 fd Ao dde FEske Aol A7l uel, o
2wl orpAA el rwte]l v (Ajzen & Fishbein, 1980). 7]&=3}
HEd A vl A mEfe] Tl Wik JAEAS Wl Sl
AR AAE AlF3th (Keller & Chinta, 1990; Kumar, 1995). H]523F o]
Aol ol 7= SA avjAke] HA Aol driy dAE =T
FH 7HeAdY Fask SHds dF3d (Rogers, 2003). EFF, 7)ol tigh

ARES B auAE A& W@ gusk 442 £33+ 9o
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A 2 A AR & 2uIAe F1&5 e

gem sgomels @ge dEws e WAE AYE & dx 5L
ATRY. o oMt sEFEATAN AHAAo| B FEH} ool
Ne5gel 9ol 71479, J1 2 el s b u g,

okl A AIZFE QL7] o] Q1o ol AFel #AlS THveE AHelA
£ Ao A|AFSE= wb7F 9t (Momani & Jamous, 2017). B3
Lolgte d4S Ay o] 24, Ui g dsolge &

Azttt A= 997t 9ttt (Taherdoost, 2018 Aj¢1g). 12}

i
o

st o 2= oA 7x] FASHA HHHA XF FiEo] EAlsts olEolge
Aol A7 AAE7]E st} (Momani & Jamous, 2017). A}3] el x| o] &0

ud

el Aswa AbE Qo] Fukste] SaE AAATEe ta) nRd v
et 2k

1) ARz Al o] &9 vl A 7 W&
Bandura 7} 19773 A}3) 85 0] 2(Social Learning Theory, SLT)E A Al 8}7]
A7 FEss ATstd AFAES A= wEg Y BHA A S5ES o] sl gl

, Aoy BA SO Hor FojX = Aol wE FEoldte s

N

o

af dt5S olsfdldtt (Bandura, 2005). Bandura (1977)% o]#|3dF ¥ o]
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(Bandura, 2012)

iy

o

Z}3}o]

A

AL
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Fal A
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}1bolth (Bandura, 1977; 1989).

5]

A A ARE]RIA 0] &9

0

el

ARl

P55

4

gholl 9ol Hd2=

2

3

(€]

[Reik=s

R4

3 7

o] 2]

T]left.

eh =

738 (enactive/direct

2

He

o

Pro=

experience)¥} E}S19]

748 (vicarious experience). 2 5B X218 o] 7|4

7 ¥l (mastery

43

39t} (Bandura, 1997).

experience)®] gkl §v

ol

Bandura (1986)+= 7]
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= 7]

}o] Bandura (1986)
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{ 2.9kt
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o] wWAHow ¥stdE AL JAed, vgoe 9% 5 ouiy] A
=mo Aol golo] medE wo] d|FE AT}t (Zhu et al., 2020).
Alg]elx|o] 2ol 7]HbEle] V|EgS AuE AFEo] old AHY, 7Y

HEE QA I FEw WS oW gEATA Az gl

oA A /1% B cHAe 47E S4ste Gz 3 v 9

3
r q)
i
it}
olo
ofl
N
il
Lo
s
2

Compeau & Higgins (1995)+ H¥FH 7=
AfHow FSAHst7] fete] HAEdA AuE iz g Tes Aldsta
THA H, gk ARdS 1A itk 1eal 1 HaE ol A

He HAaeEA @&eiglt olgA 549 old A (prior performance)
HFE A7l &s i (computer  self-efficacy)® ZA¥o] gk 7] d(outcome
expectation)®] APFHF2 E3HE QT

Bandura(1986)«= Zd3do =8y <AX7l FAdEda Hgst

5
Aol 2ol BAF NE5E ATE Jbed AHE $43 Agdedown

PN

T

et al., 2007). o] 5L AMSH #AZE ARSH B Fa3 adolH
(Bandura, 1991) uwalA -zl Qac9lxte] AS Ago|zt A}L3F]
AT ARG Abel gk A EE A AR acdle] x3E o dvkal Btk
ae dos AFEE A Jidgeln 2 wSlddAE T

Mol 71 % 3Ft} (Hardin, 2002; Bhattacharya et al., 1998; Boon & Holmes,
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1991; Currall & Judge, 1995; Hagen & Choe, 1998; Rousseau et al., 1998;

1995; Moorman et al., 1992).

Mayer et al.,

1t ol

S

B0

P

(2) 1A

el
oo
oF

iy

Jel g} T ol
dolx wr}

Fiot. wEbA, Bandura(1986)

S

0

7]

Bandura(1986)+

oF7]

9

%
A3 mdE

Ul
°H

1,

5]

1
s

A A

=L O
=y

AI7HA] aLe E o of

ey, ek 7lE

o] &

1=
[e]

B
R

¢+

—

_XE

o
700

el

< A7}

Toll &85t Compeau & Higgins, 1995; Venkatesh et al.,

)
S

Fod 7Hdel WA, <l

ake

Ao g UTAUT ol = AL3]Qlx|o] 2o

-
it

2003). o

B

)

)

N

puzel

At 7]

9]

KeR
T

e 2

3,

34

Aol A <]

71t ==

23!

91}

A5FH A7lasghe] Aol

= *
| Y

(1999)

= Jt}. Compeau et al.

I{‘I:r_ IH '-:':.-.% T
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24



(Compeau & Higgins, 1995; Compeau & Higgins, 1991; Kulviwat et al., 2014;
Mun & Hwang, 2003; Kishore & McLean, 2001; Hassan, 2007; Gong et al.,
2004).

& Davis, 2000; Teo, 2011; Frommeyer et al., 2022; Bhattacherjee & Sanford,
2006; Brandon-Jones & Kauppi, 2018).

gy A E7F Feor ojofAl= A2 ofyr] "ol o=-FE It
A dside B2 N =47F JgHe] gith olef wEEte] Ajzen
(20200 =AME AAlshs A, W= aPan AJRelAM omeh dE 3o
Aeg 4neAd g 594 242 AT Ao ogws A5 4
tka  ANERL  olels Wk el

P
T
AbBlQIA o] el 7IRkEE 7] 8 AFERE AH|Ae] AA| AREell gk S o]

73 AFes YEUF A wAC E3E JheAel dsdl=
ysWaEA &8st 9t (Zhu et al., 2020; Yuen et al., 2020). =3+ A& 9
b7 QAo tiE wkrgolgks SHolA FEYETE WFA AFQICRE
¥otE = v HeE A3 E Y (Ratten & Ratten, 2007; Boateng et al.,
2016)
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fife)
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Alr
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,_mﬂ

Toll A ol

5

;OL
)

T

H

AL QIA o] 2ol 7]

= A= AR

23]

7
‘_Ir._yl

ool
ﬁO
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2010).

sl g3t} (Hassenzahl,

Al
| AuEo (Schmitt, 1999; H94 &

7] o]
R

A

&

2014),

%) 5

&

17,

S

%o

g

2007; #AE¥ & olFd, 2021).

Alr

A

bo A Ed taa 2

S

T

ol A

TRA, TAM %9

TPB,

ot

B
ﬁo
A

A7} It (Davis et al., 1989; Morris & Venkatesh, 2000; Thompson et al.,

Karahanna

1994;
Al

gAY

Kol
=

A% Qdoh (Taylor

o

]
vze]

e
T
7

& Todd, 1995).

Fuboll = 4 = (expertise/skill) 7}

S

k. ey

Compeau &

uhsp zrol,

b=l

A

A

el

H¥H 7

1
s

Higgins (1995)

el

shoteh

EE A

A9 A

2lt}. Hackbarth et al (2003)

-
s

Ag o oA

Al 2~
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o171 & Abg ol

oeba vhelw gkeh

(Motohashi et al., 2012)
AHeA o ol ALge
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{ 5.9kt
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yl 7HA

=
=

& oy Zow vhebn
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o whe} 2wz}

itk 12ly Thompson et al (1994)

&

]

Ao A, Shih & Venkatesh (2004)% 7149

2004).
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B
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!
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nHA
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Schmitt (1999)
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fite)
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=

=
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]

kY2
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=

& Saari

a4

o]
2]
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A 3 A AEFY7% BAS oY 2 93

dAlHew st FgE e Tlwel AFdA Al sshe

=o] Ut} o] o= AFFHT s GAE duR

A Al AlsE DA 28 AEFH T s Al o] dHrdt &

A AT TAEsE o9l ZleEel dE &
AT Y72 s ol el e Ay

o
o
o
)
T
+
H
o

AEFYEe $AS T Anwd SRl v AN RE $HS
FYshe 08ANM A&FYA L] BE AL FYFE 5AAR TR

T

1

(SAE international, 2021), Z+ @A ol AlF Al 7] (feature)Eo] -5
7ol AEFdriee W HA L ZF dAY diste] azstar, A
Al AgE 2dA AEFTAT|E 2L AFe] THE oA 3EA

AE&FH 749 3+ 715l e Ayrw opey g

-
:

—

D 2 343 d dA
1920978 m=ol A= Apsak thFAgato] AJAEH AT olo] w} e
WEARALZE A Skl olm] 1920 tiel 200,000 9] ARIEC] EHus oAt
8% FAZ gFo) At (Norton, 2008). -2 wFALE 719
A2 e EAsks Aem yehtorn, ofd Qe FHekgh AbgE Al
ZN1A7E s dalete] AlES FAA R vEE bdg A& F P AE Aol
gk =7k AlAE AT (Kroger, 2016).

AgFyree AAHeR Asar A, EEvE, S Ve, HFEH Ve

5o whde] WA wAs| skt (Kroger, 2016; Bimbraw, 2015; Takacs et al.,

2018; Drury et al., 2017). T3k o]g| 3t o= a3, 22 AANA, 43}

agm 9 A @A 5 veld 9%, A% e 3z 5 tow
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ABIAAA, BAA, A 2] ol dFS VAT (Kroger, 2016). 20001
SHE o] S 5E] ZIAISks 2 "l 7Iekek Qe AT Yol AT A
7ol el wel, 222 d¥E dHolHE Adsta, olAozRY w4
oAw gt ExE olF7] % M HAe E stEFH A U=, b
AHgAoR AN SAAEFIAEAE] TheAel  dEA HAH
(Benhamou & Ferland, 2020).

Ag, 2%, 71 5 AF) FEFNE AAdEA Aol st Aorsow
TARG (B & A9, 2017 WA, 2020). 1A%, HEd 5
ATAS7NES AR HAAHs, AFwd, FEAS, 24T g 5
ATz g Hopel nmsE sbsaAl st ARFAAEAY
AgAdol AL 2L = A== dfa Uk

AgF Yol WA oy FE AgAol TAF w, o
TR Q8 GgE AEEe] AU vl ER2 s S (NHTSA) A

AAEE 7, FAFAA 2GS (AUVSDA A AAIEE ALFUS (Huang et al.,
2004) So°] 1 delt. o8 r|EE F, 7P ®eol AgHE ved v
AE=2}3-83] (Society of Automotive Engineers, SAE)e| A A A3+ 7]F=o]t},
v 2bE ke s AAEFAAE Y] FE Rl o] o ol 6719
GAZ FEIE Jlel=gkel (J3016)S AAFT vl= AHEAbe sk ol A
AN e st T T FAAY] e <E2-1>7 A
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<32-1> v= A5 AEers]| 7t AAstE A st i T
(SAE International, 2021; Channon et al., 2019; 54 & A%, 2017)

@A ke 39

A w4 @A o Ane  Ages
215/ AQAZEE ol AR,
2 REAFH APl 4 B wUHY R AFHY BA

ol e 7se T3 wEA e A

24 el wE w2 HAL gdEAT, ArdAM= FELeveDs

WA AR FddY WA AEFAvIe R AT A Al g

FAH wFe T AEATRIY 5P WG 2% AR 3
FASONA AHEHE wolBe] tha Aelsh EATh ol7ldME AR BAE
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TR wep o wAle] A5}

ol 4

a1

o], o

o] el
0] =

AR

}g—
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T 29 Al A

Hola

AL
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o =
A,
%94

o

T3
ol
o 2

(e}
a1

A

el

iy

—_
fite)

]

ﬂo
W

)A
Jo

X
Ho
o

EER
P ae)
=

2ol

A2t
1217} 2~E]o] ¥
&7t} (Kannan & Lasky,

-

S

%

o

-

o

wet &
b Aol 7t

ol

3t} (Litman, 2020; Fayazi & Vahidi, 2017;

1o
[¢)

o] As

A

3

T wFsAFe %
Menouar et al., 2017; Cui et al., 2018; Tokody et al., 2018).

Ao e gepd of vl A
=

el whet AEFHPA| o] A=A

Aol A 2Ej" Eol
SAZE AEFHALE A

2l

el

o]

e (Litman, 2020),
33



55t Ao o] o] o] FojXal u). AEF AR AF oke] W2
BMW, Volkswagen, Ford, Toyota, &, GM & A&F3 Folo| FdH 7|&

A Az=AReE T2, ol E, Google(Waymo), Mobileye, Uber ‘& HJA|ZAME 9]
AR S T3l wEA oFA= G EIdo (WA, 2020). AEF
e )zl ol kM yrka = ols dAES 2021 AS 4TA] o]l
et ko AEFq7]mo] HAE ASFAEA MES FxskL Jv

(W 7+t, 2020).

2) o8 7IeEe HEA=Ae 2vA % 39A AEFHV] =

AT 71EE Rogers(2003)9] 7)ol wel &84, o] e 3 &
Woell iz ofe] 7lwolehs 8ddse] 2dd 7Iesel AdAlA o] 7Is 39
droEH AL w2 st medde "Aldl &3t old S
thato] zpAlsHAl A E 7] 9fste] dA GEstE 29A AEFHT=e et

&8st AA] 3G 7wl tsis A Ew et g

7|1ERY AlstEa ggstEe, %= HEE, A4 18 A T3
(Litman, 2020; Morton, 2020) ¥3F oluyz} & A, xA[A HZE o
Holx] v AHAIY EUY 2 AWsE 4 A2F T 7eS "HAg
AbEAbEo] o= gtk (Bellet et al., 2019).

Hop FAFe® HA= E Vleses Hluste AuEW v #Zrh
BAleninh Vs ARA WA Vlse] TR oA Zolrb AR
AA AR BH=Eo] AFste 204 59 ASEFA7|EY & FE
FrAbste. A o2 AR dA BT ¢ de AEFAVIsEY dds

AuR 7] 98, 2020 7% = Al A iR G 578 2l Al Bal=

rlo

rUO

o

Mercedes—Benz, Volkswagen, BMW, Ford (GFHZ4dA5xd3], 2021)¢
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Iz BAESl el v)obel A AlgstE A B AlAE (Advanced
Driver Assistance System, ADAS)®| ZHWHAQl TS Ay E I T3
&8 o] FSD(Full Self-Driving)E #l&3ste HIE#9 2018W A8%
3l 3YA el AEFVE FEIE =AY Audi o A HE
Alzdle] A% A AR FAARD 7Y WeS 4 Bl FA
ol #] 9 Y& Fusttt (BMWBLOG, 2020; Volkswagen of Ann Arbor,
2022; Ford Motor Company, 2022; HMG Journal, 2019; Mercedes—Benz Korea,
2022; Tesla, 2022; Audi of America, 2022). +#{A} Bz A|~gle] 742
H= E2 i Zol7t flon, Bl i 2d HE ATHE 75
Aolol EAGAY 2 uetol ] FEAOR AFHE FEES Fshe] 217
FE AEFYE TS ARY e g,

WA, FEYAE mzds] g8 Azde] L REHES st %ol

30,
O
N
o
N
ot
>,
[»
jatit)
o,
R
ol
Lo
By
offl
-
f
ot
2L
olrt
A
Lo
ofj
gt
Ho
oot
flo
o
X
ol
=)

g Aolsl WM 5 dx mgEn
wRze) M Aoshs A AR FE 9@l A¥HW AFS T 5 vk

oheh, RkEAl #3 W W AASE AM AT #AAE staak dne

(E
2
fr
)
il
il
9,
gt
_O‘L
>
&2
o
f

5 Bz 7]wo] Utk o] welikn AJxF o]
2Eold 3 A|&Fo] Aojete] M-S BT AEart aAmE olgd A
B TRl AlaFe] BHuh Y gdow AEY FS x4t AR olgds
HARY, 34 AR sjAlET. AR olg WA fdk 2t A=
Td= A FAL ¢ =S BHEss Ve E vk o] Ve E AR o,
A AEE RHA7E o] e HAFe doem vAsA LEY 2
AU A7F AR TdE FAH FHE ¢ s BEdd o] e
A7F k= FokelA ofzint Bloju: Agsty] wiEe] dEAH o=
Asohs At & o Ak o] ViskE vRIHAR 343 FAdRdM=

3 Al v
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ATt o] Ve A% S FYIJEE St 199 AF = AEFA 3
GA Yotk 7| so w2 BdEd mel ~AufE 452 ZESE (Smart Cruise
=

Control, @ti7]o}), olHEH FF

Fow 1 Ao 234 vt o JFe] Hgd et Axge] AT

AEZE (adaptive cruise control, BMW)

AEE /5o AR HER FPstE ANe] auc md @t
JEE AEoR Ao £EE ZolFx, WA Albdw oAl e 449
sER FYRES wadt 9 99 AAsa, A 2t 9

;g e

AN

@ o Akel Hol WRY g

2% &S AFSAL el de WER S £ PR JNoR ER
= =

4 5 2% Aolshe 715e 2k olul, Stop & Go 7% W] Tks AR

3022 ZYAA nEEz EF P $dd WRES BT

Mo Aol FAE wdel el A Azdlel s T3
FoA A TR B FA FAE AQen], Az FA TN E F2

T2 A Y3ttt Mercedes-Benz ¢ 7%, Al2&Hlo] Aubsko 2o EHxpE
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&4, bl& ko] FSD(Full Self-Driving)®] 7393 o} &7 427} 226 o]y
Hol £& &Foler @rhe ol glolAe 2vzlel HakAw A4 AFehs

i
>~
=
ofo
ol
ol
D)

=4 dFE "HEehA fak 5HA ] E=HeA & v FSD
73

oo Bl&ate] AEFY7 S T e vk SE3 fARIE

3TA AT S AEERG e 54 FHdA AEFYPA "] BE
TS "@dshe Aottt &, 2'AdA XA A=Y HxE e
FEAud, aEERAgME TS APAD  VlesEe] Hu eHsH
TAEHA Alzde] 93] AEATE ~x2 FolES Farta, dAE
FEstal, AE FA H WA, 25 2HeE 5 Al&Fe] AEoH
23 A 22s @9stA "ok ol 23 stelA X 2HolH

At 2eA AEF8 7oA e Stop & Go 7lsel gr]Hor Fd 7Tl
F7he Aolgtar & 4 Jth ol #& Y A A= LIDAR & F7F4<
ojoF g}, thRk, 3©HAl ApEFAA| 2Hel o7k ThE Aol mae

T FAZIE Al wEl 60km/h otk (FFEILF Y-, 2022).
Honda + 100d] g o= 397 A&Fdq7|=9 545 2% ‘Traffic Jam
Pilot’e] ©EAlE AsxE #ujstdtl. ‘Traffic Jam Pilot’ > A|2Ele] FE2
7' T StUERA, wEAS, 1SRt 54 A AJ&HOl S
b8l Fddstes Aolm o] ZHoA A= tv & BEAY HE dFE B T

ATt (3H4, 2021). Mercedes-Benz 2] 7
=

il

$ 394 AEF 7| o] TS
3= UN 9 qfA|ZZQl UN-R157¢] 9Js] FAldoz 3dAZA Y A5FS
FHxol Bizolm, 2022 Aut7]d ol59] 39A A&F 7]+ Drive

AS
S ro
—t

it

& ®AR S-class¢t EQSE EAlste = A8 Tl sivk (A A, 2022).

g Bills FolM: Adizl 2022 477)el 39l AEFRVE
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23
A, 2022).
e,

E

oo} 4]

=
7

=

3l

o

3

=
A

&H

)

= 7

&

3}

o

]2}l

-

ok (AT 2022; 12

ZRERs IRt

A&7 7)
D=

2. AEFR71<=9 ol A%

HDP(Highway Driving Pilot)
A& 7] =0
D) AEFA 7= o

A A 8F

A}
=

blo

A A =2

ol 2o A

ojo
-

X

a

Hjz7E - 7pQl

1

s

3

°©

<

A¥ a3l 9tk (Bansal

et al., 2016; Dingus et al., 2016; Singh, 2015). W&t A7t thal 23 A H o

AL ol A

oltt.

3} o,

[e)

=

= o]

HA =
TAH o R AHEH o

°

weh 714 A7 7l ol

aLe

el

B

A7)

o

1910

[e)
R
1t

[ s

A

—(:51_
$AA7F Aol o)

)

witoll ARt

of =71
(Bellet et al., 2019).
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el

(2) Arkd <7t

BE

V2X (Vehicle to Everything)
B}

obatiz

£ 9

ol wE3y AHH

S8 AHRESD JRE

=

Sk

, 2017) Bt}

(e =

IR

A7
teol 7H aeH

P
T

[ai3
=

A,

F slek.

Fssl @

Kol
=

R

==
T

-
N
-

o7

op

]
—_

<

~

;OL
B

(FFH&AFT9, 2017).
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)

Jeny
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Z szo]:
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[e)
-

Ay

whebd] g A gl

R8s

gttt (Kolarova, 2020).

7=

=]

Fodw o

J|

o

=i
=~

(Shin et al., 2022; Kolarova, 2020; Krome et al., 2016; Meschtscherjakov et

al., 2016).
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HaA7la wElaA FHeASE Fole Hek ompxE £ S Foe=
A A1EFF T (Anderson et al, 2016; Litman, 2020; Wadud et al., 2016; Dirsehan
& Can, 2020).

>

N
ot
>,
>
T,
)
Mo
r>~l
o

Fote AEFAREAE V=Y AsAshs @

A ol Aol *d Ad"o] agEHA fForm Qo o
s AHREAE &% olsTds AeE + AUt (Sener et al., 2019;
Harper et al., 2016; Schmargendorf et al.,, 2018; Rahman et al., 2019).
AAAFES Azl olgol ol Bald el AW AEo

AEFY &R Askel olFe] Ast Wt FAY Ao vleluglrh
el FHe 71E olFe] glol AT Am UAL A A Pl o5
A5 ol AEHOR fojo P AR AFH I 9

2) A&FY71% A
AgFgrsgel Ad tE YRE "I @ A4S AT Ze

=
AgPATEo] A ste dEFe Afels A 49 EA% A, HIFR

frgol g 919, kel Ul 19, weld delnl, A4S wAAE vz
ek ool HiAAR, dard FrdAd AAE AR5 Aed 2t

gHoleh: At AR AALES BASE WE F sy, A&

AFAe oled AR Azl WIS sl 2uMAR T %

AAdS Bdd $HE A & 4 dok (Wang, X, et al., 2020). &9,
$d9 =A% (Liu H et al.,, 2019; Chikaraishi et al., 2020)2] A= Az 4l
Aol 23 Aok F, 4% #HE TS AT =E o] HEehHA
el VEe FRY A4 EAws AET F A



(2) 7/NSIAR Beto] Hak 93
AEFIATAE A TS AEHHo
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gH o8] olgPAAtEe] B BAS JHA I gl FiEel7|E st o

s°], BaA= Ao Ao 7E 5 A 38 715 DASe] RAERE
AAg. a9l R AAS olfre & BE @Eo] 71F5H HolHE
AR mell= wAke] ZetelmAlE HashAl d 4 vk (Yeomans, 2014;
Derikx & Reuver, 2016; Ludemann, 2015). Atazb BARS A5, A
o] glo] Fa@ A4St B 4 Utk ek oldA FHE AuSe X

] g- o uetA AHEL ERle] & 4 Y} (Channon et al., 2019).

FA9 o] ARFPA 2] qstE  ASFARER] A

i

AR ARE FAlA b gk S AEFAAEA A el Qo] T
Q% olfFE #AY (Zmud et al, 2016). °]8d AlnE op7|E 4 Q=

AdeHe Ade Az" ozt dvh w2 TheAddA TR AlA
et} e oelg Qlate] Abarvp WAE A Au|xtol| A 2 ke 9Fo
whAlsl 9= 9l (Hecker et al., 2018; Chikaraishi et al., 2020). T3 7143
SAE QA8 A s HAdd &S b Es At #AE e

kel Wik fFem dudEd. 5 EE EES EE G

_,
Uﬁ

_

AEFRAEA7E AR 3T ¢ Q7] uitel] I AHR AL
wkAst 7154 (Kettles & Belle, 2019; Panagiotopoulos & Dimitrakopoulos,
2018; Litman, 2020; Hussain & Zeadally, 2019) 2 7|9 wE43; 2 Algho
o A== V=] AeAbe FH/bSRA oF (Kim et al, 2022)%=
ATy ApEARe] bdEAle AvtE o] Sle ARtelty. wiAgte® | A|3A7F

AEFAAN LG Aste] edol Y EAZ do] AaE WAL AWE
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EAF. olwl 20159l & Bl Al Teflel Al 3ATE AN
AgFHA LG dE FAE A& 7 Ul AdHom FHHflen
(Miller, 2019), wFel#=7k frsjso} Al=®le] wiujd 5 9l= 7Fed =

A 71¥t} (Channon et al., 2019).
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gk AF3A Fejo] BAL AEFA el gk fPor AFEHI U
APATEL &84 Dt Feoa] AgFPa|2glo] 2oy ¥ §H
ZEA e we e AgE st S 19l vb ok (Mordue et al., 2020).
g ok shx| el whel Alxgle] TR gy Hojof di=rtel sl
ozl Atzld oz grold wuprp ¢ltk (Drury et al, 2017). 7Fg dlido=
AEEE FEAlE ‘Trolley problem’o|th. W A&F3 ofso] IyolE =
ARE WEAl AT oyl e 3ol #AYS W, A&EFPA|~H o]
oW s HIFE o NS IAstEs ZEIadWy  Holof vt
(Litman, 2020), g]ar A7 ST ¢ grol] gl oA Ao
HeAs sAAE A7 52 oo BolS SAAE AT S
(Chikaraishi et al., 2020)°] wg =ololt}, ¥y dEse BE &4
HHEl Az Bes 7ML 7l Wi, AEFHA|LE] o
M FE Igro g 2 adn Hojof vt tigh Fof= Al Aot
Tk, ARAZE A sk SE8A 7RSS AETAAade] ZraHY
b1 e] dA A g A= EAT (Morita & Managi, 2020; MIT
Technology Review, 2015; Chikaraishi et al.,, 2020). Axle] AHS
AFA T LA = AZelA 1 AFAT ANE shx| el gk A} A,
&84 g HEAe AN AFAFe sEFe]  AAE 2HATL

AEFYATAE FEHet M hFeE Fa% 9@aselt Orury et al,
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FAY A7l O@ =ozA ug ARe oY) @WEelth FAE

SAS A AZE Heyz2s DAL IS Foiste] Ads = U

olr

(Benhamou, & Ferland, 2020; Sullivan & Schweikart, 2019; Giuffrida et al.,
2017; Scherer, 2015), 2) 944 AAS AMFA 7= ¥ (Benhamou, &
Ferland, 2020) 5ol AtH vk AMEA 7+4E & A= o4 Addod=
= A, FHFHAAY A" AxE A<, AFA s +

7191 A Sol Utk

e HIeH 2 AeAT VN AFF A LS of@ A viEkE ALl

gaE 4azl b AR, o= Aze wEE oAl AAHE
ks sheEl Tolol g AAR AME HPT dolEst FAH 4
A% A wElehs el Jefshs adlelth (7, 2020). Wk FEE
wolol A AAHE vrEdE BTea ofds Ry Aws F2
TFulEA e A AsFAxe] FEat AdHe] 2wt AE
A3} v g2 FaA He Fgo] WA el At
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<GRA-T> 29A AT ATIE R o8 "ok RE A A

X df P CFI TLI RMSEA | SRMR
et = 0.08
— = 0.05 = 0.8 ~0.9 = 0.08
7]"1— ~ 0.1
AnR) 104.446 32 0.000 0.954 0.935 0.084 0.055

mygel A== CFL 9 TLI 7F 0.90 o<l A5 53 AFPrs Hels
ez grtetal, 0.80HT v FAE Kol REle] o] Fgairta Zrh
(Bentler & Bonnet, 1980; Tucker &. Lewis, 1973). T3t 3 37]] u}z}
A= A7 GEAE e 2Zesy] 98 AMSsE RMSEA @
0.05018t¢1 A% wl$ $53 HAFEZ Hi 005 ~ 0.08°]H F§ 715
malg g@risit (™, 2017). olHt @ JA% V|Fo2E 0.1V A=
HE A==z HE 7)ol dom 0.1 oldold AFwrt 4 fox
FE3Y (52, 2012). SRMR(Standardized Root Mean Square Residual)<
RMR & #F8A7 goz Bddo= 0.08HT #ow mdo] &% 4

gvkm B (9w, 2017). olH@ s|Fel HF{R o, B mPe ofF
P AFES wAtn @ 5 o FAHoR §AT Wy 57

SARYY HAUFEEST FEAER vETI, ZT3E IAAST (estimate),
¥+ *H(standard error: S.E), 7|ZtE(critical ratio: C.R)+& <34-8>3 Lt}
At oz xFEstd IAAGTE 0.30 o]dold Foudt FHAo=w ek
(ZA12], 2000), ol#g 7|Es HIR R AFE AHE}S W, BF W BEE

ARARI Folstel 7 2l dARARS HAY 5 9

<GE4=8> 297 A7 Eol e A Wk ARl F44

Estimate
S.E CR P
B B
v Al B — 1 0.66
Sl
Al 19t — 1.16 0.77 0.12 9.91 ok




=4S Bx — 0.94 | 0.71 | 0.10 | 9.68 ok

$=/vF Al — 1 0.65
55 a4 — H 9] 1.17 0.79 0.11 | 10.99 ok
2% 7 — 1.22 0.82 0.11 | 11.05 Hkk
HA1 A gl 5
— 1 0.61
[} 45
5T A7) 5
— 1.23 0.77 0.11 | 11.05 ok
o 51
YA
ToAet tigt 5
— 1.33 0.92 0.11 | 12.30 ok
o 352
ToAet tigt 5
— 1.32 0.92 0.11 | 12.36 ok
o 352
o]% A/ EFE = (construct validity)E 49 EFJA (convergent validity) ¥}
¥ e}l (discriminant validity) 0. & AZ3FA TANAE S ==

TAMET  SAWSIE el dXEEvtE st FEEYREE

95 Atolo] i EAA R FolsfoF drt. =A, HAEAF=HH(AVE:
Average Variance Extracted)?] #te] 0.55 dojof 3tr}. =3k 7/ d 413 = (CR:
Construct Reliability)®] #te] 0.70 o]de]ojof gt} (Hair et al., 2010). o],
AVE #lo] 0.5HY Z=w Zolk 8§ 7HedtH, CR o] 0.6~0.7¢ 45%= +8&
7Vsdt Aoz 2} (Fornell & Larcker, 1981).
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oAt bl A5, AVE gho] 0.58 = v zoy 8 Jhed ol
Sy, Heler A kdel HS AVE  ghe]l 05Xt AA YER
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N BE | ®zed | Adg | Axg
A 635 3.07 1.318 6 0
s> Jd 329 4.10 0.776 6 3.14
e Ao 306 1.95 0.747 3 0

SlEATtY  EAS Q. AE(A(df=1, =635)=3.26, p=.071),
A3 (y2(df=3, N=635)=1.81, p=.613), AL(*(df=6, N=635)=6.86, p=.334),
25 (A(df=4, N=635)=1.82, p=.769), WSFF(*(df=3, N=635)=1.67,

644) 18131 AFA(y* (df=1, N=635)=0.55, p=.460) EF Ah&2] t}FA

b=
o HE2 §93 Zol7F YERA] gt}
AbEEF 2 Aol E HolE QAEASHE SAdE A¥(¥*(df=1, N=635)=

4.89, p=.027)°] U, FAHoRE, AREH FFol F> Huole= HA
1747 (52.89%), A 1558 (47.11%) 0.2 wFa}e] H]go] t] Egton AL
Fo] we Hubole Uk 134%M43.79%), A 172%(56.21%) 02 o 2}
Hlgo]l o mokth v AW 9)9 A (y*(df=3, N=635)=1.38, p=.710),
29 (y*(df=6, N=635)=9.41, p=.152), 7FF&a5(y*(df=4, N=635)=4.95, p=.292),
WEFF()*(df=3, N=635)=5.20, p=.158) 1&]a HFA] (y*(df=1, N=635)=0.01,

p=.937)°ll M= AT = B2 Fo 3 zo|7F WA EA FAdt
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e e | 2 e
(N=378) (N=257) t
] 7(SD) ] 7(SD)
o1 3.97 3.71 3.907
217 T (0.70) (0.88) (k)
A& 7] = el 3.84 3.47 5.589
e FA A - (0.73) (0.88) (k)
7Y A 3.51 3.07 5.871
e (0.82) 0.97) (#55%)
o]Fowm o3& 2.75 2.62
] 1.512
a9 (0.98) (1.04)
NE
o) oerrE oo 3.04 2.88 2.124
A28 7] 2] ola 2w (0.89) (0.91) ()
e 4 A
. TR} Al ~E] 2.79 2.71
37} 0.974
== (0.90) (1.01) '
| =2 Ap-g-of A 2] 2.66 2.70 0507
o] 47 (0.83) (0.90) ‘

(2) 294l AEF7]E AHE o e 39A AEFA ) E2 T EH
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3Gl AEFg Tzl Qo] ZIvE= ollel wigte] 2vHAl A&FH7|
ARGl B el whel Apolrh leA AHESY O Ad drk s
the] ARl A ek b zpel7 TAEIY. Fde dvEd
F2HH ZIHE = ollel SlojM e Ade] Hi2 AHE-9
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<34-22> 297 AEFH7 s AFE v el e

SHA AEFH V=S 7= o/ Abel

e gw | e g
(N=378) (N=257) t
3 7#(SD) 3 7#(SD)
St ol 3.79 3.56 3.047
ceT e (0.90) 0.97) (%)
3¢HA
3.75 3.58 2.249
SN e et 0.93) (1.01) )
72 HE i i
7131—44;41 P 3.83 3.63 2.485
T ==v|= v
o]0l (0.90) (1.05) (%)
4.03 3.95
N=Z% 74zt 1.071
g ° (0.86) (0.91)
A ZA 3.15 2.98
1.866
| (1.13) (1.05)
WNES- I S 3.54 3.64 a5
Qg Abar (0.89) (0.82) ‘
35 g gy 5
VIERTE | mEor % Aa ' '
71 = =
A3 PN EIPEPARS
e 3.50 3.67 -2.356
E3els A
2oz g Al (0.94) (0.84) (%)
AFarEbAl A 3.76. 3.95 -2.686
3 Q) 2 A (0.92) (0.84) (%)
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e FEolE Aol

SHA AEF sl HE el 3ol 29 AEFHVE AR

g ol weEl zpolr) leEA] Akt 1 A ALE 9%k ARE AlE
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HtS AR, 3UA E&F 7SR a 8T dojA =& Frho
Gito] AHg by FFEol e Puno e S sl 5 duk B4
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(2) 22Al AEF7]= AR Fol WE 39 AEF 7| e 25
IR E = ole/A1d Aol

3Gl AEFY Tzl Qo] ZIvE= ollel uidte] 2vHAl A&FH7|
ARG el weEh zbelzh A AuRsgd. o 23 vERE A
Aeletar 2= 7ol Aol A Hek 3b Aoyt HEAY. Hde AR

SHAl AHEFA7I 25 JHE = ol AN AMER o] =S HE

<34-25> 29A AEF7E AT Tl wE

SHA AEFH 72 g oled/9d Abel

=< 3 g2 g
(N=329) (N=306) t
3 7(SD) 3 7(SD)
Stapel olx 3.77 3.61 2.171
ceT T (0.92) (0.94) ()
SR 3.83 3.53 3.950
2553 MALA] =7} : . .
=T (0.91) (1.00) ()
7% 2R
7)) 5 = ~EY 2~ A7 3.84 3.64 2.714
o] 9] (0.92) (1.0D) D)
4.02 3.97
V|2 B4k 0.770
3 ° (0.88) (0.89)
e AR 3.12 3.04
944
AR (1.14) (1.06) 0.9
3¢HA ;
- < HE
A& 53 *lz-u of 2] & 3.55 3.62 0,089
AR RS A3 ApaL (0.89) (0.83)
7o 5=
" thekstk 373 oA (0.87) (0.87) -1.348
n&o 2 9% Al ’ :
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BAd |~ | gy | 1529 | 0713 | 0139 | 11 o
AL | < | Ly 1| 0524
Azee] A7 8
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N ha
FE || gl | 1434|0797 | 0116 | 12362 | s
bE|
A% || B | 1356 | 0.834 | 0109 | 12.440 | s
A
AP 1| 0738
s 357
Sy | < | AT | 0992 | 0.709 | 0.059 | 16.814 |
ENEETPN s
A7 — | Zlg¥g= | 1.141 | 0.817 | 0.059 | 19.339 | #xx
— o]}
Li; — 0.992 | 0.777 | 0.054 | 18.370 | s
He 1 2
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AR T 4859
Teq A
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=2 g 9 Ao —
(N=378) (N=257) °
B(B) C.R. B(B) C.R. ACR.
2GHA AEF8 7] = ol
st FAA H7t
0.289 -0.165 4.219
— 3¢ . -1.
fj] SR (0.164) 2:535 (-0.129) 1.684 ()
A& 7] =2 H-F
71 = 98
2GHA A&F8 7] = ol
st BAH 7t
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A&7 7= 2 5
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Abstract

Stepwise Technology Adoption

by Consumers:
Example of Autonomous Driving Technology

Kim, Sohyun
Dept. of Consumer Science
The Graduate School

Seoul National University

This study investigated consumers’ adoption of a technology which consists
of multiple features. Also, the context that a technology keeps developing was
taken into consideration. To this end, the adoption of technology between two
different technology levels was examined by paying attention to the section
where consumers’ usage experience with a technology leads to acceptance of
its developed version. Specifically, the acceptance of Level 3 autonomous
driving technology by consumers who have been using Level 2 autonomous
driving technology was selected. This study reexamined the concept of
technological experience based on various definitions of technology adoption
to investigate technology adoption in a context that encompasses two different
technology levels. In addition, this study utilizes the social cognitive theory,
which can provide a systematic explanation of the process of acceptance of
the next-level technology based on the technological experience of the
current—level technology.

Considering the development of a technology, consumers adoption of
technology which is composed of multiple features has been reorganized
under social cognitive theory as follows. The technological experience of the

current-level technology encompasses the process of gradual acceptance of
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the technology and the behavior and cognition that arise at the usage level
reached as a result of this acceptance. This technological experience provides
consumers with knowledge that forms a set of expectations in accommodating
the next level of technology. Hence, its acceptance is decided even if it is not
directly experienced by consumers. In this study, the adoption of the next
level of technology based on the technological experience of the currently
used technology was termed ‘stepwise technology adoption.’

In previous studies, the word ‘stepwise adoption’ has been used in the sense
that the adoption of multiple features of a technology is gradually achieved
within a single level of the technology (Wilkinson, 2011; Huizingh & Brand,
2009). On the other hand, this study utilizes the same term in a different
context. Noting that acceptance can be achieved in a stepwise manner, that is,
in the form of steps between two consecutive technology levels, technology
adoption encompassing such two technology levels was named ‘stepwise
technology adoption’ and was examined both qualitatively and quantitatively.
Specifically, the technological experience of consumers using Level 2
autonomous driving technology is examined qualitatively and quantitatively.
Subsequently, the effect of the technological experience of consumers using
Level 2 autonomous driving technology on their expectations and acceptance
intentions for Level 3 autonomous driving technology was verified
quantitatively.

A qualitative analysis was conducted to explore consumers’ technological
experience with Level 2 autonomous driving technology and how they view
Level 3 autonomous driving technology. For data collection, 1:1 in—depth
interviews were conducted and the results were analyzed through thematic
analysis. In the next stage, a quantitative analysis was performed on
consumers’ technological experience with Level 2 autonomous driving
technology. The items derived from the qualitative analysis were made into
the scale of the consumers evaluation of Level 2 autonomous driving

technology through exploratory/confirmative factor analysis. After classifying
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the groups according to the usage diversity and usage rate, a t—test was
conducted to examine whether the evaluation of the Level 2 autonomous
driving technology, the expectations on the Level 3 autonomous driving
technology, and the intention to use the Level 3 autonomous driving
technology differ according to the level of use of the Level 2 autonomous
driving technology.

To quantitatively verify the stepwise technology adoption, the following
process was performed: A structural equation model was used to examine the
relationship between the evaluation of Level 2 autonomous driving technology,
expectations of Level 3 autonomous driving technology, and the intention to
use Level 3 autonomous driving technology. In addition, a multi—group analysis
was conducted to examine whether this structure shows differences according
to the level of usage diversity and usage rate of Level 2 autonomous driving
technology.

The main results of this study are summarized as follows. First, as a result
of qualitative exploration of the technological experience with Level 2
autonomous driving technology and consumers’ views on Level 3 autonomous
driving technology, the actual initial acceptance and subsequent spread of the
use of the technology were found. Additionally, it was found that even if the
consumers are continuously using this technology in their daily life, their
views on Level 3 autonomous driving technology can be differ according to
their level of use of Level 2 autonomous driving technology. In addition, the
dimensions of positive and negative evaluations of Level 2 autonomous driving
technology were obtained. The subdimensions of positive evaluation included
safety, convenience, and productivity. The subdimensions of the negative
evaluation included the risk of dependence on the system, inconvenience
caused by the lack of system capability, collision between the driver and the
system, and issues related to continuous use.

Second, from the quantitative analysis conducted to empirically examine

these findings, the appropriateness of the subdimensions of positive and
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negative evaluations was verified. In addition, the difference according to the
level of use, which corresponds to the behavioral aspect of the technological
experience, was also quantitatively verified. The differences in the evaluation
of Level 2 autonomous driving technology, expectations from Level 3
autonomous driving technology, and intention to use Level 3 autonomous
driving technology according to the usage diversity and usage rate were
observed. The results of differences according to the level of usage diversity
and level of usage rate showed slightly different aspects in the negative
evaluation of Level 2 autonomous driving technology and expectations for the
risk of Level 3 autonomous driving technology.

In the case of the negative evaluation of Level 2 autonomous driving
technology, the difference between groups based on the level of usage
diversity appeared only in the inconvenience caused by the lack of system
capability. In contrast, differences between groups according to the level of
usage rate appeared in the collision between the driver and the system and
the issues of continuous use. In the case of the expected risk of Level 3
autonomous driving technology, the differences between groups according to
the level of usage diversity appeared across the accidents caused by the
system’s immaturity in coping with various environmental conditions such as
bad weather and with the sudden behavior of other human drivers, and unclear
responsibility in the event of an accident. However, differences between
groups by the usage rate did not appear in all dimensions of the expected risk
of Level 3 autonomous driving technology.

This is interpreted as results that occurred because the usage diversity and
usage rate were related to the formation of different types of knowledge. The
usage diversity is related to obtaining knowledge about the situations in which
the system intervenes in driving and the various ranges of the system’s
capability. The usage rate is related to the advancement of the acquired
knowledge. For the group with a high level of usage diversity, the range of

capabilities of the system they experienced was wider than that for the group
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with low usage diversity. Therefore, it appears that the group with high usage
diversity gave a higher negative evaluation because their evaluation involved
judgments about the lack of system capability when the system intervention
was significant in complex situations.

Knowledge of the wvarious system capabilities obtained from the
technological experience with Level 2 autonomous driving technology
apparently causes a difference in the formation of expectations for risks of
Level 3 autonomous driving technology as well as the expected benefits. The
dimensions of the negative evaluation of Level 2 autonomous driving
technology, which differed according to the level of usage rate, were the
dimensions in which the negative evaluation could be reduced with increased
usage. Since the usage rate is related to the advancement of acquired
knowledge, it does not seem to have a significant effect on the formation of
predictive values for the developed level of technology.

Third, as a result of the quantitative verification of stepwise technology
adoption, it was found that experience with Level 2 autonomous driving
technology affects the expected benefits and risk of Level 3 autonomous
driving technology. However, among the paths between experience and
expectations, the path from positive evaluation to expected risk was found to
be insignificant. It was also found that the expected benefits and risks of Level
3 autonomous driving technology affected the intent to use Level 3
autonomous driving technology. When examining the differences in the
structure according to the usage diversity and usage rate, paths showing
differences between groups were found among the paths from the experience
with Level 2 autonomous driving technology to the expectation for Level 3
autonomous driving technology. Specifically, paths that differed according to
the usage diversity included the path from positive evaluation to expected risk,
the path from negative evaluation to expected benefit, and the path from
negative evaluation to expected risk. The path that differed according to the

usage rate was that from the negative evaluation of expected benefits.
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The subdimensions of the positive evaluation of Level 2 autonomous driving
technology and the expected benefits from Level 3 autonomous driving
technology were highly similar. However, the subdimensions of the negative
evaluation of Level 2 autonomous driving technology and the expected risk
from Level 3 autonomous driving technology were remarkably different. In
addition, the paths that differed according to the usage level were those from
the experience with Level 2 autonomous driving technology to the
expectations from Level 3 autonomous driving technology. According to social
cognitive theory, experience provides knowledge that allows people to shape
expectations regarding what incentives or disincentives can occur. AsS
aforementioned, usage diversity is apparently related to the diverse range of
knowledge and usage rate in the advancement of acquired knowledge. It it
thought that it led the difference between groups in terms of the level of usage
diversity to be greater than the difference between groups in terms of the
usage rate.

Based on the results of this study, the following conclusions were drawn:

First, the timing of purchasing a product with a technology and the
acceptance of that technology do not necessarily coincide. Moreover, the
adoption of technology, particularly if it consists of multiple features, is
gradually achieved through the diffusion of use. This is thought to have
implications for the selection of variables to predict consumer acceptance of
a technology that will appear in the market in the future.

Second, the importance of consumers’ technological experiences should be
further emphasized in the field of consumer adoption. When stepwise
technology adoption occurs, technological experience provides knowledge of
the technology, which will be the subject of decisions about acceptance. This
suggests the need to manage consumers’ current experiences, in addition to
introducing consumers to a new level of technology. In particular, considering

the results of the structural equation model for all respondents, the need to
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manage negative experiences among consumers’ current technological
experiences can be derived.

Third, in managing technological experience, attention should be paid to the
usage diversity and usage rate, which are behavioral aspects of technological
experience, but the different effects of each one should be considered. In
addition, if the goal is to promote the next technology level, more attention
needs to be paid to usage diversity.

This study differs from previous studies in that it examined stepwise
technology adoption that encompasses two consecutive technology levels
considering technological development. Stepwise technology adoption
highlights the importance of the consumer experience. The purpose of
facilitating consumers’ adoption of technology is to enable them to gain utility
by embracing the technology. According to stepwise technology adoption,
consumer acceptance ultimately stems from their current experience with the
technology. This study also has implications for consumer science in that it
suggests the need for a more in—-depth study of consumers’ current
experience, which is related to their current utility. Finally, this study has
industrial and practical implications in that it suggests a specific direction to
manage the current consumer experience with Level 2 autonomous driving

technology.

Keywords : development of technology, stepwise technology adoption, social
cognitive theory, technological experience, use—diffusion, autonomous driving

technology
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