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Abstract

Purpose: This study analyzed the effect of ethical aspects of CCTV surveillance, such as Security, Responsibility, and Privacy, on
consumers' perceptions of unmanned stores. Research design, data, and methodology: The data were collected from 270 participants
through an online survey, which was conducted over seven days from October 7 to 13, 2024, with the assistance of an online survey
company. The constructs were developed with Delphi Method. And the collected data were analyzed using Delphi Method, SPSS 26,
and SmartPLS 4. Results: According to the results, CCTV Security positively influenced the intention to use unmanned stores through
the mediation of CCTV Responsibility and consumer attitude. Additionally, Privacy Concerns moderated the relationship between
Security and Responsibility. Conclusion: The results of the study show that marketing strategies that emphasize the ethical aspects of
CCTV surveillance in unmanned store operations have a positive effect on consumer perception and behavior. When Security and
Responsibility are strengthened, consumers’ attitudes toward Unmanned stores are formed more favorably and their intention to use
unmanned stores is enhanced. In addition Privacy Concerns act as an important factor that moderates the relationship between Security
and Responsibility. Therefore, marketers can improve the performance of unmanned stores by communicating the ethical aspects of
CCTV operation.
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1. Introduction QiCt= 9|0|2 ‘Unmanned store (Kwak & Cho, 2019),
‘Xt=3t=l OfEF0|2H= o|0|2 'Automated Store (Pillai,
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2. Literature Review

2.1. Unmanned Store
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2.2.1. Security
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Hro2 RFSk= A0l IS, o2t =X|= SOI04E o|g2lgkof Cigt O|2% &2 AH|XIt
Ao A teHE MBSt FQIoHE oo Tt FOONEOIEtE ME2R A0f 242 ofEH =834,
2EH Qg Foln, IFXH AME HOFe O|Z O|83%tUX} t= 2I2k0| O{EHA HHEE[=XIE
Qolo2 =83t 4= QICt Dinev and Hart (2005)& Olsfidt= O =23t SEHS Moot FAOE2
7Helol SIHUl AR & AHUQ| JHQIEEIE OfEA HeXel J48a a2l i MH|AL ZRAol Y
CHREO|ZX|of CHet =Qtut 25 Z2I0[HA| 2y 20| AH|XZL SEHCE 4T = QU= BES
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value model)0fl [HEM, AH|X Efe= £ CH(O] AH|XIO| EjE= EX CHANOY| CHSH AlEDp O Aldo)
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3. Research Methods and Materials

3.1. Variable Verification Using the Delphi
Method
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Profession Number of People
Teachers, Professors 3
IT Professionals 3
Police Officers, Government 4
Officials
Politicians 3
Lawyers 2
MBA Marketing 7
Graduates
Total 22
Table 2: Participant's career
Years of Experience Number of People
10 years or less 4
11-20 years 5
21-30 years 12
Over 31 years 1
Total 22
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Table 3: Agreement Rate

Ethical Factor Mean Variance
Security 8.00 1.10
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Figure 1: Proposed Model
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3.3.2. Moderating effect of privacy concern
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3.3.3. Intention to Use Unmanned Stores
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3.4. Measures

= AT0IM MEE 2 Likert 7 H
O JX| @it 78 O JHChE =
dAFTOM EFFE0| BBE
AFLHE0 A =8 ArEUCE

CCTvV EHQHd HMEE Park and Kim  (2024)2]
SlEsle AXS| 3 I 2Bt CCTV MAAM Mgl
Kim and Ko2022)2| GIT2&2 =Ml 37§ E2=2
Appendixes 2.2} ZO0| A}
(2005y= ZHRIO] QIEU Af

=
\‘
bl
2
H1
Jal

orH

op O

2Lt Dinev and Hart
Rtale| 7HRI™E 7t

oo
of

OfEA CHRO|EX|O| CHEH S0tut LB{E Z2I0|H{A|
A3 (privacy concer)2t Ho[stD, 4 JHo| A2
EFYE, o gF0ME o HZES WA
40E AHERIL, RoloiFol it Ef=Ql O]8oF e
7|Ci-7FX] 22 (Ajzen & Fishbein, 2000)2t 7|42 2
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(Davis, 1989)= O|2H 7|Hte2 27t 3 7§

ML (See Appendixes 2).

o=z

Mo

3.5. Sampling and Data Collection

o
=
MHH7E JlHoR oIBX

H4E2 A Al = DALL-E 2}
ZEM QLHTRO| ZHA|

Ffog Ot= 'CcCcTv AX| 8 cCcrv
X

X E 7teel FelofE OnjX['E ¥aAS=E 1 &,
'St o[ojx|of QLfET IAH HX[E O[0X|'E
A=E 2 2 'reld 278 A = T
O|0[X['E AS&E3 22 5l0], QLTS E7-E AIAI9]
oAl KA, =2HY 42 S8E 20 24¥e=z
HE0 SEO=S UCh A=E 0|0[X[= Appendixes

N
e}
my!
il

A2 A S 220 gNof olz[E)

2024 A 10 & 7 22EH 10 € 13 27X 22192

c

=XHd SHS 8o Z2d SEI =duet
SEHE Zedl 28 27t A&, & 270 7t =40
O| &ALt

4. Analysis

4.1. Demographic Profile of the Respondents

SERS YUty EMH2 Table 42t ZLCH EE9|
HYE2 Rt 396%)2F GAL (604%) =2 O SEAHIL
o WAL, A2 20 Of (341%)7t 7t WU,
CHS 22 30 CH (25.2%), 40 Cf (204.%), 50 CH (15.6%)2]
Q=2 LIEIGCE FOloiE 0|88de2 SEAS

o

=
CHEF (926%)7F B0l AL, & Tl O|8H =0
[e]]
A

UM & 1~2 3| (463%) 0|82St= AtZto| 7%

WRACH, Aol O|83X| = AE (230%)3F &
3~43| (222%) O|838}= Azt 202 LEfSICY

Table 4: Demographic profiles (n = 270)

Category Frequency %
Male
Gender 107 295
Female 163 60.4
20~ 29 92 34.1
30~ 39 68 25.2
Age 40 ~ 49 55 20.4
50 ~ 59 42 15.6
60 = 13 4.8
Purchase Yes 250 92.6
Experience No 20 7.4
Rarely used 62 23.0
1-2 times 125 46.3
Purchase 3-4 times 60 22.2
Frequency -
5-6 times 13 4.8
7 or more
times 10 3.7

4.2. Measurement Model

5% wisol WBETE U DTS HE|
Sl5t0f SmartPls 40 2 OlSFCE BK HOIN
QoIENg MAE ZI 2 #Hho| QOHKY

(Factor loading)dt Cronbach’s o, 7HE 42| = (Construct
reliability), Br=A3% (Average Variance Extracted;
AVE)Q| Zt2 Appendixes 2 2 ZLC}.

HSEEE 452 ¢l #E3 QXM= 730
~ 914 2 LIEtGen, HEo| M5 LIEH=
Cronbach's o & 827 ~ 938 2 LIEtRICE CR. 242 828

938 = LIE2D, HEIFdS HAS=

14

HAEAMESE ZF AV 618~ 791 =2 L}EIL}
ALmyol Qolof Chgt EfEd S MEEs=
HSE|IJAL} (Fornell and Larcker 1981).

THEIE = M2 CHE X Bs-E & 12" £
U= HEE 9OEH, Ol FHMHsIE ME
SEXO|O{AM MOl HHSE 22 FY WHoz
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- 49 LIEtH Aot glo| HEEHAZE A9
AL XotoF @2 2ofgtch  (Shin,  2018).
THEISCEE  HISk=E  7|E22  Fornell-Larcker

Criterion, WAFSXHX| (Cross Loadings Analysis) 3
HTMT (Heterotrait-monotrait Ratio)S E&2310 ®7e
2= QICt (Hair Jr et al, 2017). £ AFOM= 7t%E

T M

AZASE 7|21 HTMT £ SmartPLS 40 2 XN 3|
SMst At Table 52 ZO| BE £=X|7} 85
O|2to 2 MHHEIT T = SHE | ACE

Table 5: Heterotrait-monotrait ratio (HTMT)

Variable 1 2 & 4 5
1  Security -
2 Responsibility .649
3 Privacy 234 | .035
concerns
Attitude Toward
4 Unmanned .617 .616 .056
Stores
Intention to Use
5 Unmanned 417 .567 .061 722 -
Stores

4.3. Assessment of Structural Model

TZEH Hot= Zf 7HEl 2 Ao Bz, A7
A FoldE V[HteR i, A7 RHEES FII6H|
@[3+0] SmartPLS 402 O|&3RUC} (Cho & Lee, 2023; Hair
Jret al, 2021; Lin & Han, 2021).

HA, ChEsadd TITHf Oistol= 24HEEal!
(Variance Inflation Factor)O| 5 ELC} ZrO(OF Sh=0|, &
AFOME 1786 ~ 2883 =2 LIEIL} CHEaMY
ENe Sle Aoz ATHCH matN 38

A

o
Method Bias)= 2X7t Q= A

(Common o=
LIEFSCH
CheeEs, FXREFES 7] {8

MESHo2 LiMEHo] 2 A RHE {30}
SHH (Al et al, 2018; Miiller et al, 2018), A ©Zl0f
mef R2 g2 22 &2 (2, ¢ (5 2 (8) 2
2ol A7|E LIEtHCH  LjdEo] B

o 2

=]
A
HA

=
=

0x
o

LIEtLY = APERRICl WXENEE =9 (Construct
Cross-Validated Redundancy: Q92| 42 /= 0 E£LCt
7{OF oiCh CHEF SHAHS (Chin, 2009; Hair Jr et al,
2014)2 ot 2ot (02 < @ <.15), & &t (15< @

< 35 L= 4o 20 (@ < 357t UE + UeEE
A|AFSH HE QUCH

= A7 ZWOIME R €10| 22 0|82l (419),
Meld (323), Bz (278)2 B +=&2| wE ERACL
Q@ w2 0|82 (131) et MY (316 Eix
(269= S =T o|FHE ERACE ETH SRMR
(Standardized Root Mean Square Residual)& 059 =
HE A Ztol 08 Otz Yoot HE M S

LIEFAHCE (Hu & Bentler, 1999).

r|o

4.4. Hypotheses Testing

2 dFoMe FxREHEe HWIHE  fdiMe
SmartPLS402, Oi7H W Z=HZ0t0f| CHslA-= SPSS 26
3HEMS 0|88t PROCESS Macro £  H|QtHe
OINt2Ho| CHSH SmartPLS 40 2 AMEsl AEZS

HAIRHCE

HA H1 I H2 = SEEQ cav 2erdol
‘CCTV Mg RolojE Ef=of DjXj= Fekut
'CCTV MYgt "FoIo0fE Ef='E Of7Hs] S&H=0l
FolofE  ojgelgkd oix= Fge 4d5et
7H4o|ct.

'CCTV Eokdat "2 olnfE EfE'e| o7zt 242
I8 Hayes 2| Process Macro 7|2 AHESHSICH
(Hayes 2009). E3t & G179 Y2 SE B
SEHS 2ol BAOIM 2 7He| DIt HEHO

=
t

AHE 2 Z8St= CHE Oi7H2E  (Preacher & Hayes
2008) 22 &3 PROCESS Macro 22 4 & X8
AHELCL X222 QB Zt Haw =X ==
Boits AHE A, Zik= Appendixes 3 1f ZCF.

%, Cav EQHE2 CCTv MY @ = 472 p
< .000)1f FRIOHE EHE (B = 484, p < 000)0 F2let
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Ywel TS OIRD, BHEMY YOME CCTV
Z9H0l  CCV MeMES oK Solofy
O[O0l Y2 FE JH HI-2 Z29 RO

B=E Oj7ists 7t
AME|FZH 95%0i| A LLCI ZtdF ULCI 2f0| Table 6 1t
Z0| 25 L2 M FZF ALO[0f 0 Of EXHSHX| GOt
Fo|0jst Ao =2 LIELRLCH

Ho-2 @2ol folye 2t

Table 6: Indirect effect
Variable Effect

Boot Boot Boot
SE LLCI ULCI

CCTV Responsibility .221 .046 .136 316

Attitudes Toward
Unmanned Stores 293 052 195 399

Bootstrapping samples = 5,000, 95% ClI

ot ZHEE D (ndirect effect)2| 2442 Figure 2.0
HA[SH Bt Z0[ H1-2 of HIEt (B) 242 221, H2-2 2|

=
m
- =
=
o\ [T
|0

42 293 O|C},

ShH, SE#Q CCv 2QHdo| F&BL0l
o|gog 7t A zZatof JAojME  CCTv Eohgol
FOIOiE o|golgko EFHoEE JdEES FXe
%1 QAN (p = 524, 7|Z), CcCTV EOoHE2 cCTv
MM ROIONY EEE 2ATOHE STt
FOIOiE o|8olto| FES F= A2E LIERCH
ZEHOZ H1 1t H2 7HE2 X|X|FCh

Ch2o® Z2fo|HA| {7t 2 Z=E0A

ZERME £ AOIZks H31, H32 7t A2
PROCESS Macro 23 1H#E 0| &3l Bootstrap 5000%],
95% CI=2 TIHRUCE 24 Zat 7+ H3-12]
k0| pZtS 011fh RIXSHOLE, H3-2 (919)=
URUACE  MtM  H3-1  Eobdup M
ZAOIMEE =F 207t A= A= LtE
Table 7).

o &)

ﬁolco

A
o
[olet
.I
O o
L}
M

Table 7: Effect of the Moderating Variable

Privacy
Concem | Effect(B) | se t p | LLCI | ULCI

3.546(*@) .624 .066 | 9.430 ([ .000 | .493 .754

4.950(@) 521 .045 | 11.699 | .000 | .433 .609

| 6.354(3) | | 053 | 7.847 | 000 | 313 | 523 |

* @, @, ® Refer to Figure 2.

I2tO|HA| {7} F2 77+ (3.546)01A12] B 442!
712717t 624 2 =2 A (6354049
7127121 418 £LCt 7HItE 24O 2 LIELLICE

z - /

% / Privacy

§° @ Concern

g % ©3.546

Z ) 24.950

ot 36.354

cc%v SecuArity 5
Figure 2: Graph of the Moderating Effects

o AME Iej== LIEFHH Figure 2 QIO
FOOiEE O|83t= 4H[XE2| Z2IO0[HA| Hed
+F0| H2+F(@) CCTV EoHE S ZotH QlAstH,
MAG= oA QMG  EQeFEO0l =2
d420=@) £2otd Aol HYY Aoz
HELE[= +F0| HOtEICt= 2J0|2 siMe 4 ACH
AEHoz  HAZHUM Z2fO[HAl  HE{e
ZE2 00| et 45 Z1f cCTv Eokdar folofE
Bl 72t ARoMe =FEzitt g*gtti, ccrv
Hordat carv Meld 7t dR0Me= =ERL
Ae ALz LIEECE Ol2fet 7HEAT Zatz
R 4BE Z=20t utdet sFE af
RE2 o2l Figure 3 It ZCt
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Privacy
Concern

Attitudes Toward
Unmanned Stores

Figure 3: Modified Model

OS2, CCTV S SR o/golg 2o
oot POIONY Ej=ot PoloyE olgoly ol
7

153817 QI8 SmartPLS 40 S O|23df

#AE 4
TEYYA DY EMOZ ATSH AT H4 B = 231,

o |
p <.000), H5 (B = 497, p < .000) 25 [2[stA H(+)2l
Ge2 LIEHY H4 @F H5 7HE &= X|X|Z|RACH

5. Discussion and Implications

of g7t= FAAOFOMel cCTv #Al 22/80]

2H[ZE QMo OX|= ks Bot/| flof 221F
Al gF0 sigsts 2ebd, MY, EEPOIHMI

ro mjo
>
rQ
_Q_F
[l
oY
o
_IT'_

Homd Qff= =is 7HE o, FeloiFEo| oist
2 |

29| 7t

AHeld 214 A
YotEIttE HE AlAfStLt

= g7= dFHeRE Fact golE HMITltt
WAy, FRIONE AFUXIS2 CCTv o 24 X 20
Aol BEH A JIEE SFEAPI= ™S
+EolO0F 5tH, O AHIXIOIA MY UA HEH

4 e HRUAOM Harg qusior sttt SHy
CCTv MA| 9 2ol Uof AH|RRe| QI EI}
OHHSIH moEn o *

QEGIX| YECHs HOHMS QMY 4 URE Bje
OHUTOILL CIXZ 2BiS RIs| AHR A2E

St= 40| EHQsioh M, folojyel 1A

750

Bdgs FLAP7| s 7led Heldn g2ldge
wdE %E OAHE HHO| 2+ ECL [t 2
SiT= CCTv aAof UM 2|80 FABZoAM
0 ASS Ot HTSHs O FRE Ad¥s
Sitte B2 ZX0H, g% A0 0] 20
2Y5IX| ot Q= Jfeldeo|Lt U, 2t 7te

ru og
mo > Tfo

5.1. Theoretical Implications

2 A7t FeIoFoAMel cctv &Al &2[d0|
2H|XE QIO O|X[= F2Ho| CHsH Freeman 2
O|sjZ+AXt O|2 (Stakeholder Theory)0i O|2X
=HE T, Fishbein It Ajzen 2| Z7|CH-7tX| 2D}

=
Davis o 7|a+8REHS 7[HICZE EMMA ALAE
MAISIG D, O|2X ZHOIM CHEt 22 F2%

AAMEE HSotth
AW, 2 97= v 7H\IBI =214 (ccv
Surveillance Ethics) 7 &2 A Q|-
ZEO|HAlRtE 7 /4 % %H Hle 3o”%l'le
ditds d38¥ez  Z5Rct ol M
O|E2E0| MER XIS F7/IHLEM 02X =E S
Aot ZHOZM, Freeman 2| O[s{EtA Xt =
7|ge| 2= O[sHEARIRIS| &2|H HAE 22X
O] g0 M= FRIofFUMLl CCTV Al &2|d0
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Appendixes 1: Keyword Analysis Using the Delphi Method

Participants Keyword Analysis Ethical Factors
P1 Access Restriction, Crime Prevention, Legal Responsibility Security, Responsibility
P2 Privacy Protection, Data Usage Restriction Privacy, Responsibility, Security
P3 Crime Prevention, Strict Management of Video Storage and Access Security
P4 Privacy Protection Privacy
Ps Preventiqn of Int_"ormation Leakage, Responsible Data Management, Security, Responsibility
Automatic Deletion
P6 Crime Prevention, Facility Protection, Abuse Prevention Security, Responsibility
P7 Crime Prevention, Privacy Protection Security, Privacy
P8 Pr.evention of Privacy Invasion, Specification of Retention Period and Security, Privacy
Disposal Procedure
P9 Clarification of Installation Purpose, Disclosure of Usage Details Responsibility
P10 Usage Limitation, Prevention of External Leakage Security
P11 Protection of Private Information, Prevention of Image Rights Violation Privacy
P12 Deletion After Expiration Security
P13 Notification of Purpose, Legal Responsibility Responsibility
P14 Prohibition of Third-Party Sharing, Disposal Within a Short Period Security
P15 Prohibition of Non-Purpose Use, Data Access Responsibility Security, Responsibility
P16 Privacy Protection, Disclosure of Administrator List Privacy
P17 Installat.ion in Vi.sible Areas,. Specification of Retention Period, Responsibility, Privacy
Prevention of Privacy Invasion
P s o o | FeponsiiSeurty
P19 Disclosure of Purpose, Installation Location Responsibility
P20 Prevention of Non-Purpose Use, Information Disclosure, Hacking Prevention | Responsibility, Security
P21 Crime Prevention Security
P22 Prohibition of Non-Purpose Use, Prevention of Privacy Invasion Responsibility, Privacy
Appendixes 2: Measurement model
Constructs and items f:;?(l)lrdfor :cil?zgs o CR AVE
CCTV Security .869 .869 .694
I feel that my personal information is securely protected in this unmanned store. 773
I feel that this unmanned store does not misuse or leak the recorded video data. .893
I feel that this unmanned store ensures the security of the recorded video data. .828
CCTV Responsibility .848 .848 .652
I feel that the CCTV recording in this unmanned store is not driven by malicious intent. 822
I feel that the CCTV recording in this unmanned store can respond to users' needs. 748
I feel that the CCTV in this unmanned store is operated responsibly. .849
Privacy concerns 938 .938 791
I am concerned that my personal information, data, and video recordings might be misused. .858
I am concerned that my personal information, data, and video recordings might be hacked. 914
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A virtual unmanned store with CCTV
installations and a small CCTV

notification sign

A virtual unmanned store with CCTV

installations and a CCTV notification

sign that is large and easily noticeable
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I am concerned about how my personal information, data, and video recordings will be used. .888

I am concerned that my personal information, data, and video recordings might be 898

used in unexpected ways. .

Attitude Toward Unmanned Stores .827 .828 .618

I think using unmanned stores where CCTV is operated ethically provides a good experience. .805

I think using unmanned stores where CCTV is operated ethically makes shopping more convenient. .820

I think using unmanned stores where CCTV is operated ethically helps save time. 730

Intention to Use Unmanned Stores .874 .876 707

I want to use unmanned stores where CCTV is operated ethically. 783

I am willing to use unmanned stores where CCTV is operated ethically. .841

I intend to use unmanned stores where CCTV is operated ethically. .895
a: Cronbach's Alpha; CR: Composite Reliability; AVE: Average variance extracted
Appendixes 3: Mediating Effect Results

Mediating Variables Dependent Variable
Vel (CCTV Responsibility, Attitude US) (Intention to Use Unmanned Stores)
B SE B t P B SE B t P
472 .043 553 10.868 .000 468 .072 414 6.514 .000
Dependent Variable
(CCTV Security)
484 .048 521 9.992 .000 .607 .059 584 10.344 .000
F(P) 63.990(.000)
R? .647
p<.05, **p<.01, **p<.001
Appendixes 4: Stimulus Images Used in the Survey
reference stimuli - 1 stimuli-2 Stimuli-3
Ay i
| WARNING | '

An image of a notification sign

with the ethical message

prominently enlarged




