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ABSTRACT

This study explores the factors which affect user acceptance for Robo Taxi, an electricity-based
Autonomous Vehicles based on a Value based Adoption Model. The three main factors of benefit
(usefulness and enjoyment), sacrifice (technicality and perceived fee level), and user experience about
mobility services such as car sharing, taxi, and autonomous vehicles, were finally selected as
independent variables as a influential factors on perceived values and adoption intention of Robo taxi.
The study found that usefulness, enjoyment, and perceived fee had a significant effects on adoption
intention, and some user experiences had a significant effect on benefit factors. This study has
important implications for incorporating the Value-based Adoption Model results into the service
design for the activation of Robo taxi, and furthermore, they can provide a theoretical basis for
effective use of the research findings.

Key words : Robo taxi, Value-based Adoption Model, User acceptability, Autonomous vehicle,
Structural equation modeling
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T gt NEL BRI|ES T8V} ol9A FEsteAd e d7E2 A, HE, dF 9=, 5
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Hert 7ead oro S WA TFH R AL A o] 8ol FFS vty dHsts B3 o
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Park, 2010). -8 7}x] 714k 2 @(VAM: Value based Adoption Model)2 Zeithaml(1988)2] A Z+H 712 73S
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<Fig. 1> Value based Adoption Model

<Table 1> Comparison of Technology Acceptance Model and Value based Adoption Model

Division TAM VAM
Target Individuals(use of technology) Individuals(use of technology and consumption of service)
Technology Traditional technologies such as email and New ICT technologies such. as mo.bile. apps, banking and
software early morning deliveries
Acceptance for business purposes Accommodation for personal purposes
Characteristic Accommodation by organizational needs Accommodation according to individual needs
Consideration of costs for compulsory use Expenses for Voluntary Use

source : Kim et al.(2007)
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Division Target Benefit Sacrifice Etc. Dependent variable
A ility, Enj P Inf i
Kwon(2022) utonf)mous Stability, .njoy.ment, Safety, ersonal. ormation ) Adoption Tntention
Vebhicles Self-satisfaction Extrusion
Optimistic
Autonomous Bias Perceived Value
Yu(2022 Iness, Enj Perceived Fee. Technicali ’ §
u(2022) Vehicles Usefulness, Enjoyment erceived Fee. Technicality Perceived | Adoption Intention
Threat
Consumer Consumer
Ki i Val
m et Sharing E.conomy Benefit Perceived Fee al.k.)’ Conversion
al.(2021) Service Transition .
. Intention
Barrier
Product lity, Pra t
Kim et Early Morning Sfoe:iZlizcazl?i?);y,Deli(ziuc Shipping Risk, Security Perceived Value,
al.(2021) Deliveries P N 24 Risk, Product Heterogeneity Adoption Intention
Convenience
Lee et Delivery A Sales Increase, Operational ]lipffr:;wzciez’f 'léech::nclzlr Perceived Value,
al.2021) ™ APP | Effort Reduction, Benefit ’ e Adoption Intention
Information
. . .. . . Perceived Value,
Kim(2020) | Travel Agency App | Usefulness, Enjoyment | Technicality, Perceived Risk - Adoption Intention
Chung et Innovative Product Benefit Perceived Fee Adoption Intention
al.(2020) P
Lee et Membership . . . . Perceived Value,
a1,(2019) Service Usefulness, Enjoyment | Complexity, Security Risk - Adoption Tntention
Kim and Perceived Value
Fast Food Kiosk Usefulne Security Risk - . L
Nam(2019) | =25t FO0¢ 108 setuiness ecurty s Adoption Intention
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Division Target Benefit Sacrifice Etc. Dependent variable
Social&
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Yu(2019) erson . obitty Usefulness, Enjoyment Perceived Risk Economic erce.1 Ve u.e,
Service Adoption Intention
Effects
Choi and Flicht Search A Usefulness, Ease of Use, |Privacy Risk, Resistance to ) Perceived Value,
Lee(2019) & PP Enjoyment Innovation Adoption Intention
Kim and . S Technical Effort, Security Perceived Value.
Food Del A Useful Timel L - . L
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Al Assistant .o - . . .
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Complementarity) Concerns)
. . System Quality, Information | Technical Effort, Cognitive Perceived Value,
Kim(2017) | Food Del A . . . . . - . .
m(2017) ood Lellvery App Quality, Service Quality Effort, Security Risk Adoption Intention
Lee and Smail)i]?l::llness CO;ZE?S;ZLZ ?’(;Zi?:i,on Resistance to Innovation, ) Perceived Value,
You(2017) & . .. > | Perceived Fee, Technicality Adoption Intention
Transformation Personalization
Perf E i Pri Percei Val
Chi et 020 Commerce erformance xpe?tatlons, vacy .Conc'ems, erce.lved al.le,
a1.2016) Consumer Effort Expectations, Economic Risks, - Adoption Intention,
’ Enjoyment Annoyances Oral Intention
Percei Fee, Technicali Percei Val
. Smart Home Usefulness, Enjoyment, erce?lved ee, ee Crfl 1y, e.r ceived al%e,
Kim(2016) . . .. Resistance to Innovation, - Attitude, Adoption
Service Promotion Condition . . .
Privacy Risk Intention
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9 ook B3 ol A MAIsE 20 AN S A2 M goR Aold vl gk wehy B Ao
£ 71678 S8 A9 u g thste] A&FY7)50] YAH ZREA AU 2E o g3k o §A7} A7}
T 5 9t FLW Yo AP

3 Al8R 2
A7 7 (UX:User Experience) & AL877F ol A2el, A, A28 2, A OR ol g3l =
N7 A7 e A% AP T & RE Swe 47 A UF ANE AFske A
(McCarthy and Wright, 2004)°1H, 57 43 o4 A28le] S5 ALgae] W2 el e Az oz
E A8 3B AE,

AL 7le€ F83817] SfeilA #d A8 BAes 87 TS PIAL Ut Jeon017)E 71 AlF
3 AHI2E ez sto] AFA NEE AFolu MrlaE AEAEES T 75T FEE Bt )
g st FAA A2 ArI27E HEelXntal 3 om, AHAtE AFEEE S B Foz o] ALH
AHE =5 PASTT 3HA T Lee and Eune(2013)2 Z~PHE TVE F83t=t] 9lof, 2nlEZ/EEEIPC °]

AAE F8A ol A FFE v ZAolka 7PgskGlon, Yang(2019)= 71E A #d AH]

18] EA 020411 2=2] ol go AH 2 JF& vk 7HAsTh 9, AHEAF Aol
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=

i

wetA B AFoA s ALFPAFAE HES AFEHAAN S, BA, A5 H
st A&FR7]5o] GAlE EREA MHIAE o] &ete o] 8A7L AAE ¢ e 8T 80 E HAs}
Row 71E 7HA 7| ol AR A 8%l kAT
4) X|ZEl 7HX|

AREA QL 7hA]of] #al A Sheth et al.(1991) 4BIAF A8 5o FFS wA= B 714 71X 7153
7} (Functional value), A}&]2] 7}X](Social value), 7732 7}X](Emotional value), 1414 7}X](Epistemic value),
248k# 71X (Conditional value)E A 3}Q 0., o= An|A7} 435 Qo] 571A] &H] 713 & 9B %
AR GEFE £ 5 Utk skATh Zeithaml(1988)9] Aol = AZHE 7HAE A-E 714, W7t st
AF, W7t A= 7H el tis W7t v F2, 7 & Aol tial Wt A= Ao EA a7HAE Flsta
o, AZtE JHAE 2 A AFE A g AAE 7o R st AFY f8A4400 g AR
ARl Frb 24 A st

A7 g R ] A ZHE TR AN Ad e A A o Hof S 8oy BEs d
ek, g IS Hlwst] Wt 8 o= AREA A om, X INrE R
T& AEE dFs7] A8l A4H 71X FAEIH, 4R ZHX7F Y SRl et dEFS v A
Qg mellof JidS ST FASATHKIm et al., 2007).

=>o¥e e e

=E &HAL dg g A A Hlwsta A 7tE 7R E i s &
A2y AES F85EE HE 9 XS D3THKim et al, 2007). Venkatesh(1999)= A == Ajn] 20
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1) X|ZH=l o=

A&FYAFAE QAR 3 ATl A7td 82 A&FYATALe] o] -5 Bl /MY o] Bt
4 2 Aojgta BE AL E A (Seo, 2017), ASFHAFTAE Fuf-AEstE FAS Eaf, A<l
AREALEO] RIAA, AlgA o g A4 e FE8AH A% 2 e T A9} o] oz A}y
T 3FATH(Yy, 2022). WEbA] B AT A A ztE FEo|gt ‘A-gT 750 HAE ZREA AR AE o] &
sto] A s gokdt oz Aot

(1) XIZHE R8A

YuQ022)2 A4d F84& AE FHAE st 7ol &2 IR AR £ A §
ol Holot 8], =3 5 €S F Atk AZstal ZIvste A2 AostaAth =3 Kwon(2022)2 A
EFYPAEAE T o o= Aot wWebd £ A7l Az4E F8Aolw
AeFY7) 5o gAH &3t= o] & AGT 4 =T8T HE a9 o= H9

3.

@ Xz EAZ
Liu et al.2022)= o3 F AL Avje A 6 AEA 9 HHIL JJOoER E4% 3 ZR
Aol 1 alojzkal sFTh Yu(2022)2 EA ROl YA E A5 3 A FolA 7R G
, AREAQl B 7F 55 At 7|t dEE A 9et A, Kwon(2022)2 A& AEAF =3 &4
SEC WAEY gddt EARS 24 F A Aolgtal 7|tst, EA%l o
9l 9L mAE Q20 F Hh

3
=4

A2k Aol tske] Seo0INE ALFH AFAE AL W At} AUL GHIT Ao Vi A
E2 YHGT, Yo A& FAAE TSI ASE] A3l A AgAEC] Festa Fohok
£ 713 B4, FYslor @ Aol =8, 3 g 9 Ve 2% Aela, A48 Bugom e

gebd B Q7oA AZE sAold AeFAs) o] BAE ZuuA AuAE o8 W H4sjolol
@ 71¢7 B4, o8 ofge, FHH v oz Aejar

mebs 2 d7elA Z1ed SAole AeF Y7 eo] HAlE REREA MUAE o] 85k o] 8 A

T 5 Y J1EH B, o8 ofelgoE Feunh
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2 XZel H|E
A&FEAEAb o] AZE nlgoldt 51 o e42A AZtd 7HAL A&Fd Asate] 74
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<Table 3> Questionnaire

Variable

Questionnaire

Benefit

Usefulness

Do you think using a Robo Taxi will help your daily life and work?

Do you think that the standard of your daily life and work will be further improved by using a Robo Taxi?
Do you think that using a Robo Taxi will make your daily life and work more useful and easier?
Do you think a Robo Taxi would be useful and efficient overall?

Do you think using a Robo Taxi will reduce air pollution?

Do you think the degree of individual vehicle ownership will decrease by using a Robo Taxi?

Do you think the demand for parking at your destination can be reduced if Robo Taxi is activated?

Enjoyment

Do you think you can experience various technologies and functions in a Robo Taxi, such as enjoying
infotainment (information + entertainment) and providing a pleasant environment?

Do you think it would be fun to use a Robo Taxi?

Do you think using a Robo Taxi will be fun and satisfying?

Do you think using a Robo Taxi won’t bore you?

Sacrifice

Technicality

Do you think it will be difficult to fully implement the technology of a Robo Taxi?

Do you find it difficult to understand technologies related to self-driving cars, such as a Robo Taxi?
Do you think it will cost a lot to improve the safety of Robo Taxi?

Do you find it difficult to use a Robo Taxi more safely than a regular taxi?

When using a Robo Taxi, do you think it is easy to use for the disabled alone?

When using a Robo Taxi, do you think it is easy to use it to transport heavy luggage alone without a driver?

Perceived
Fee

If the initial cost of using a Robo Taxi, is high, would you hesitate to use it?
Do you think the cost of using a Robo Taxi, will be burdensome?

Car Sharing

If you think shared car service(So-Car, Green-Car, etc.) is a good service, do you think it is helpful to
use a Robo Taxi?

Do you think the experience of using shared car services(So-Car, Green-Car, etc.) is helpful for using a
Robo Taxi?

Do you think that frequent use of shared car services(So-Car, Green-Car, etc.) is helpful for using a Robo Taxi?

UXx

Taxi

If you think a taxi is a good means of transportation, do you think using a Robo Taxi is helpful?
Do you think the experience of using a taxi is helpful in using a Robo Taxi?
Do you think that frequent taxi use is helpful in using a Robo Taxi?

Autonomous
Vehicles

If you think Autonomous Vehicles are a good technology, do you think they will help you use a Robo Taxi?
Do you think that having experience with Autonomous Vehicles is helpful for using a Robo Taxi?
Do you think frequent use of Autonomous Vehicles will help you use a Robo Taxi?

Car

If you think a car is a good means of transportation, do you think using a Robo Taxi is helpful?
Do you think the experience of using a car is helpful in using a Robo Taxi?
Do you think that frequent use of a car is helpful in using a Robo Taxi?

Perceived Value

Do you think the benefits to be obtained compared to the cost and effort invested in using a Robo Taxi
will be high?

Do you think the value you can get for the cost and effort you put into using a Robo Taxi will be higher?
Do you think that the reward you will feel will be higher compared to the cost and effort you put in
to use the Robo Taxi?

Do you think the Robo Taxi will provide a high and desirable value to my daily life and work performance overall?

Adoption Intention

Are you willing to use a Robo Taxi?
Would you recommend a Robo Taxi to people around you?

TS =T MI22F, M12(2023H 2€)
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1. 7|=8H 24

e 97 2ROR FHTA YA o)§ TFeAo] L 7=

BgoE ATk ARE £YH) A3 L2 HEAE A

2 ATl ZRYA A A% AT E
d AFA, 538 471% W 204 o] 3o diE
[e)

B3 AEY] JATEAH 542 <Table 4>9F 2t 3
A, A E]E 200 HE S0TH7EA] B3 W8
92.1%7t +AFHTE Efrstal e Aoz yegth

<Table 4> Demographic characteristics

Contents(Level) n(%)
Male 215(50.1)
Gender
Female 214(49.9)
20’s 107(24.9)
30’s 109(25.4)
Age
40’s 108(25.2)
50’s 105(24.5)
Yes 307(71.6)
Vehicle Ownership
No 122(28.4)
Yes 395(92.1)
Driver’s License
No 34(7.9)
2. Bolx Q012
1) Elg=
B AT AAT FHARY Y B B4S 98t R BAZEIMS T3 AR AREE AT
STy A Aul 2o td 5840 AzkE N, 58 owe] 2ARY BYEE voksr] ko &
Q17 QRN AT AT <Table 5> o] hEksit)
o)A golra i3 J Z

2 for
A
=
™
L. ofN
o
ofl
0>~

T3 2REA Auj2d gk F84 2¥ AHRAS UEhe AFE CH=0922(7]1F 09 °©/d),
TLI=0911(7]1% 0.9 ©]’%), RMSEA=0.066(71 0.08 ©]3}), SRMR=0.075("1% 0.1 ©|3}) 02 A HoE 45
st Attt & 4 it

3

2) THEEIEY

eI S 2e TSt SATTEC] e SAEE 8 edH A @2 Aotk F, WiE
G A= ol /dE SASNS A, FeATE ¢ BE ¢ webi AVEY AluSd &
219 AAAFE vlaste] AVEQ] Aol 2]zt AaAleiEy A1 ¢ WEEA S sheta o4
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gtk B ATl A L A= <Table 6>3 o] UEF O™, AVEY] Alfo] ARATEN A2 o= A
e o B R A 8 R17te] FHERGA ] Sl Zlo] FRIE U
<Table 5> Confirmatory factor analysis result
Variable | Path Factor Factor loading(0.5 or more) | Error term | CR(0.7 or more) AVE(0.5 or more)
USE1 <--- 0.889 0.200
USE2 <--- 0.909 0.176
USE3 < 0.903 0.183
Usefulness 0.886 0.574
USE4 < 0.768 0.354
USE6 < 0.571 1.019
USE7 <--- 0.547 0.775
ENJ1 < 0.708 0.469
ENJ2 < 0.882 0.183
Enjoyment 0.896 0.687
ENJ3 < 0.905 0.149
ENJ4 < 0.734 0.403
TEC1 <--- 0.888 0.253
Technicality 0.764 0.621
TEC2 < 0.717 0.543
FEE1 <--- 0.634 0.279
Perceived Fee 0.848 0.742
FEE2 < 0.877 0.129
VALl < 0.789 0.333
VAL2 < 0.825 0.277
Perceived Value 0.901 0.694
VAL3 < 0.798 0.273
VALA < 0.825 0.274
INT1 < 0.904 0.187
Adoption Intention 0.904 0.824
INT2 < 0913 0.165
SHA1 < 0.777 0.324
SHA2 < UX Car Sharing 0918 0.155 0915 0.783
SHA3 < 0.921 0.158
TAX1 <--- 0.840 0.206
TAX2 <--- UX Taxi 0.889 0.182 0918 0.788
TAX3 <--- 0.870 0.219
AUT1 <-- 0.818 0.238
AUT2 | <. | UX Autonomous 0.908 0.137 0931 0.820
Vehicles
AUT3 < 0.902 0.133
VEH1 < 0.861 0.260
VEH2 < UX Car 0.896 0.197 0.908 0.766
VEH3 < 0.884 0.252
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<Table 6> Square of correlation with AVE values of service variables

Measured variable USE ENJ TEC FEE VAL INT SHA TAX AUT VEH
Usefulness 0.780
Enjoyment 0.771 0.812
Technicality -0.122 -0.11 0.807
Perceived Fee -0.045 | -0.041 | 0.327 0.765
Perceived Value 0.747 0.753 -0.187 -0.14 0.809
Adoption Intention 0.623 0.628 -0.156 | -0.117 | 0.834 0.908
UX Car Sharing 0.506 0.55 -0.175 | -0.091 0.46 0.384 0.875
UX Taxi 0.575 0.567 | -0224 | -0.054 | 0495 0413 0.589 0.866
UX Autonomous Vehicles | 0.396 0483 | -0.052 | 0.014 0.37 0.309 0.393 0.664 0.877
UX Car 0.497 0.481 -0.071 -0.05 0417 0.348 0.502 0.52 0.295 0.880

* The boldness of the diagonal is the AVES] A|F

3) DY AN
B AT e 2R £ AR SHI AYES WY A NG Rde) thek FelH 89l
Y Aol N ey, FEYH 239 Yol AFHUoD 2} e thE FFL AA
sk 2R $840 F A48 7St £§ ozel BE AFAA AN NS ERD BE L
AS37] flsted R A Z27S o] &3 7MEAS 23 <Table 7>3 o] YEpsT
<Table 7> Hypothesis verification
Hypothesis Path Statdjéséi‘::nfath z-value Result
Hla Usefulness — Perceived Value 0.403 6.381"" Accepted
Hib Enjoyment — Perceived Value 0432 6.484™" Accepted
H1b’ Enjoyment — Usefulness 0.638 10.679™ Accepted
H2a Technicality — Perceived Value -0.063 -1.535 Reject
H2b Perceived Fee — Perceived Value -0.084 2.037° Accepted
H3 Perceived Value — Adoption Intention 0.834 16.689" Accepted
H4a UX Car Sharing — Usefulness 0.016 0.335 Reject
H4b UX Taxi — Usefulness 0211 3.335™ Accepted
H4c UX Autonomous Car — Usefulness -0.087 -1.701 Reject
H4d UX Car — Usefulness 0.098 2.142" Accepted
Hde UX Car Sharing — Enjoyment 0272 4,684 Accepted
H4f UX Taxi — Enjoyment 0.166 2.228" Accepted
H4g UX Autonomous Vehicles = Enjoyment 0.208 3.430™ Accepted
Hdh UX Car — Enjoyment 0.197 3,668 Accepted

* " p<0.05, ™ p<0.01, ™ p<0.001
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ZREA 7§ 5o JFE vAE AR Yt T3 AR AAY A, ASFEATA) AT
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< "AE Aos dddn 53 AT A FF dolA A5 AT v E A A Fe] A
o2 A7) o F84 FE e FAs] o o] Sle Aow Addn. webs AR FE
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2 aRlolME B, ARE a)ldAe 284, 71ed a]ldAe A4dE 784, AR ¢ Tl 2
S5 dvtar B r]eo] Al kY 71E ATeke] 84S Wl aEd d5vF Basit.

A AT B 2R FEEE A oot A A 7k =84 40 oY 3, 2R
A o] golut ALFHAFA tek A o4, b FA T FHZ ol T& FIE FASA XF
ol AR Ferh B owd Ao AHgAEo] AAR BRYAE HEsh=A] AHEA B4 tid &
e FHITE FF ZREAANARZ JPEA =50] 2 Aotk &5 & Aol = AR A7
Bl okt ME 13 A7 FUHE JPYHo] RRYA FRAAL ol 5 e dTEl F3E
O, ol& 7oz RHEANM2 158} #d A o1 3 F83el B2 =] 2 Aotk
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