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The Effect of the Innovative Characteristics and the Consumer
Characteristics of the AI Elderly Care Robot on the
Intention to Acceptance

Ye. Xiaof, Chee-Yong Kim'"

ABSTRACT

The purpose of this study is to identify the effect of the innovation characteristics that Al Elderly
Care Robots have on elderly consumers and to verify the acceptance or mediated resistance by the elderly
of the innovation characteristics. Research was conducted throughout this study of the characteristics
of the elderly so that the study results could contribute to the improvement of the quality and manufacture
of Al Elderly Care Robots by lowering the psychological resistance of the elderly. Survey questions were
answered by senior citizens aged 65 and older. The SPSS25 and AMOS22 programs were used for
analysis. The analysis confirmed that innovation resistance has a significant mediated effect on the
characteristics of elderly consumers and their willingness to accept the innovation characteristics of the
Al Elderly Care Robots. Through this study, Ram’s innovation resistance model has been verified
empirically and it is estimated that by considering the specificities of elderly consumers and using the
information to contribute to the development and modification of AI Elderly Care Robots will increase
the willingness of the elderly to accept the innovation characteristics of the Al Elderly Care Robots.

Key words: Al, Al Senior Care Robot, Innovative Resistance, Ram, Mediation Effect
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Table 1, Development of Al elderly care robots by country
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skills

. . C t . C
Nationality | robot name O;apr(;fs ¢ Function commercialization
Perform recreational activities such as
impl ti dail i
simple conversations, daily exercises, | [ . ot 500
Pepper Soft bank | games, etc. Help prevent dementia by . .
. . nursing homes in Japan.
stimulating awareness among the
elderly
Japan
It is an interpersonal robot for
icati d i d . . .
.. commiunicatmg an .nur51.n g, and can Adopting Recreation Staff in
Palo Fujisoft become a psychological dialogue table Japanese Nursing Home
for the elderly by remembering the face D & ’
and recognizing emotions of a person.
Since 2017, we have
collaborated with local
It provides solutions for emotional and | governments to distribute
safety management for the prevention | '"Hyodol’ to senior citizens
of dementia/depression, such as living alone. In 2019, we
STUDIO | medication/diet alarms for the elderly, | participated in the 'Project to
Hvodol Cross- and also provides familiarity and Support the Benefits of the
Y Culture Co.,| familiarity with the appearance and socially disadvantaged’ of the
Ltd. voice of a grandson in the form of a | Korea Robot Industry
doll. Feedback is also possible when | Promotion Agency under the
the user pats the doll’s head or touches | Ministry of Trade, Industry
the hand. and Energy and distributed it
to 300 households living alone
in Gwangyang.
You can talk to your family through .
. M Y € In March 2019, 'Dasomyi’ was
voice commands, talk to the elderly and .
. selected as a project for
the weak first, and talk remotely to . . . . .
.. : intelligent information service
. Wonderful | users who have similar personality or L.
Dasomyi . . to solve social issues by the
Korea Platform | environment. It also collects lifestyle .. L.
L Ministry of Science and ICT
data such as medication, meals, and . . .
. and conducted a pilot project in
sleeping hours, and suggests Gimpo. Gveonegi Province
improving wrong lifestyle first. po, Lyeones '
Al care robot to help people with mild
dementia live their daily lives.
Perf the role of isti tient e .
Korea . ¢ O®S .e r(? ¢ O assisting patients Commercialization in the first
. in their daily lives through
Institute of . . A half of 2020 after
. unauthorized outpatient notification, . .
MyBom Science .. I demonstration of nursing
medication and meal notification, .
and dialogue reflecting the pationt’s homes in the second half of
Technology € . g D . 2019.
personality, cognitive promotion
training, praise, and guidance to
specific locations.
. .. Health Cent tes IT
20 cognitive training contents to ca . en‘ er operates
. Dementia Safety Center
silbot KIST- improve memory, space and space, equinped with a robot to
Robocare | calculation, attention, and language Auibp

prevent dementia and
introduces silvers.
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Table 1. Continued

. . C t . C
Nationality | robot name orporate Function commercialization
name
In use of the robot cognitive
. th t t Ewh
One-on-one desk type cognitive erapy: cen .er a . wha
. . Womans University Mokdong
training robot (table type) that helps . . .
. . . Hospital (targeted for high risk
activate brain function and prevent . .
. KIST- . . . of dementia or dementia,
Bo Mi I dementia by providing brain . .
Robocare | . . purpose of cognitive training)
improvement contents using robots to .. .
. Distributed operation of
the elderly and the elderly at risk of .
dementia general furniture and Gangseo
’ Dementia Center (total 41
Korea units).
Daily Care Robot provides various
services and functions to prevent
dementia for the elderly and the elderly
t risk of d tia.
. KIST- a nS. . o er.n?n 13} . scheduled for
Bomi II Cognitive training is possible through .
Robocare . .. commercialization.
various brain improvement contents
mounted on the robot, and emergency
call service and medication notification
functions are provided.
From simple conversations to
medication and meal alarms to various | Sales scheduled for the second
tricks. half of 2020 after a
China Alpha Mini Ubitech Humanoid robot that resembles a demonstration of nursing
human figure. The arms and legs are | homes in the second half of
equipped with 14 precision sub—-motor | 2019.
for free movement.
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ZHA 2 1 (structural equation modeling)® T
=39 A (multiple regression analysis) i<
Ar&-ghth

3. 17 2R W AT
31 ARy

AFEE T4 AA, Al =RIEE 259 <l
Z|¥ EA(AI Elderly Care Robot Characteristics:
ACRC)9| stl@dEo 2 Aoid oA (relative ad-
vantage:RA), 234 (Conformity:CF), Y& A (Per-
ceptible Risk:PR), &34 (Complexity:CP), Th¥4d
(Diversity:DI), 2% 4 (Regression:RE)9] oA 714
80E 7+ 238N F 1TEF o2 FASIY &
A, 914 nH]2e] EA(Characteristics of elderly

Consumers:COC) 2. 2% 7] A (Individuality:ID), Al
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Table 2. Operational definition and pre—study of research variables
. . . associated
research variable operative definition
research
- How much Al senior care robots are superior
. to existing Al products or senior care services.
D Relative Advantage - A degree of awareness of the benefits of Ram(1587)
adopting an Al elderly care robot
@ Conformity - The degree to which lan Al elderly care robot Ram(1987)
conforms to the user’s
AT Elderly ~ The de . -
. . gree of injury and psychological threat
Care Rovbovt ® Perceptible Risk to the acceptance of the elderly care robots Ram(1987)
Characteristics —— — AL cldorl
@ Complexity amiliarity Wlt ow. to use. an elderly care Ram(1987)
robot and difficulty in continuous use
® Diversity - D.ivers.ity of product choice and function Ram(1987)
diversity
. - Th hich hi
® Regression e de.gr.ee tq which one can.retu.rn to his or Ram(1987)
her existing lifestyle after using it
Individualit - Personal characteristics such as self-
v confidence, dogmatism, and change orientation.
Characteristics - Belief in information on innovative products
of Elderly Psychological belief . b ’
o benefits, etc.
Consumers | characteristics
. - Learned propensity to respond consistently
Attitude .
favorably and unfavorably to given facts
Innovation - Consumers’ resistance to the changes that accompany the adoption of
resistance to innovation Ram(1987)
products - 'negative attitude’ to changes caused by adopting innovation
d (belief:BE), B =(Attitude:AT) Al 7}A] 319 & 3.2 AUt
e 7t 3B F 9EFgo HASAT. 1T o AollA A o] 24 Wi e O 2 Table
& 21 A & (Innovation resistance to products:IRP)3}+ 33 7ro FAe AR
3z O~ .
ﬂ]ﬁ—r%f‘/lf—ﬂ:’roiiu]ct a;ceptance digree-PAD)oﬂ = AT wQIER 23 =43 3] B
Sl A = S 2 5 o
2 HO T )8
HARRE Fg 13 4. 54 2908 SuATel L )2 Zole o}
A ol thad Zo] FEFA/AVE UERE Aol B
. o HI-1 A7 o)go] e HuAGo] F
e AoITH(). HI-2 AZ8 Aol $ess A
e gol 2 RoIThC). HI-3 A28 @0 L4%
- Haxgo] F AoITh+), HI-4 AZE Badol &
= — 4% HAAGo] F AoITH+), HI-5 718 thep
. o] Hes % BaA o] F AolTH-), HI-6 A2t
c H 240 ass HAAGe] F glolth-)
== QM B4 HuA e DA TsIA
c wolAn A ET Falxee] ¥ A=
R4 = O =] o gul L
H 2. =R1402 EA4L gAAT 9 v A
- ozt wE ti7bd obe) bt e A7HA 7hA

Fig. 1. Research model,
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Table 3. Research Theory

Research Theory

1. Relationship between Characteristics of Al Elderly Care Robots and Innovative Resistance

H1 . . .
mmnovation resistance.

The perceived innovation characteristic factor of artificial intelligence elderly care robots will affect

Hil-1 The lower the perceived advantage, the greater the resistance to innovation (-)

H1-2 The lower the perceived suitability, the greater the resistance to innovation (-)

H1-3 The higher the perceived risk, the greater the resistance to innovation.(+)

H1-4 The higher the perceived complexity, the greater the resistance to innovation.(+)

H1-5 The lower the perceived diversity, the greater the resistance to innovation (-)

H1-6 The lower the perceived return, the greater the resistance to innovation (-)

2. Relationship between the Characteristics of Older Consumers and Innovation Resistance

H 2. The characteristics of elderly consumers will affect innovation resistance.

H2-1 The stronger the individuality of elderly consumers, the greater the resistance to innovation. (+)

H2-2 The lower the confidence of elderly consumers, the greater the resistance to innovation. (-)

H2=3 be to innovation (-).

The more unfavourable (lower) the attitude of elderly consumers is, the greater the resistance will

3. Relationship between innovation resistance and acceptance

H3 acceptance.(—)

Innovative resistance to artificial intelligence elderly care robots will affect the purpose of product

4. Mediation effects of innovation resistance

H 4 Innovative resistance will have a mediating effect.
HA-1 Innovative resistance between the innovation characteristics and acceptance intention of Al elderly
care robots will have a mediating effect.
H4-2 Innovation resistance between the characteristics of elderly consumers and their willingness to accept
them will have a mediating effect.
A A go] F Aolth(+). H2-2 = &n|#e] 2187} 21 =159 A dFE vE ¢ e AT
BS54 E FaHo] F Zolth(-). H2-3 =04 H] =4 A 9 =4 ¢S Ram(1987)3 #-238} o)
2] HE7F MEY AL FE(ESTF) JAAG] 3]1(1994)9] 82AY 2ds Faste] & 139 2ol
Z Ao|th(-). ATt Ao e /HE Fol7] Y8l IS o
HAAL Y 8z AAC talA= H 3. <l Ag 53l 7 ¢HE 2% ¢ FHIAG
A5 =RlEw 25 dd AT AF T8 AEdAre] dRbd Bl digk & &

7
=] $3 GFL vA Folth-).E wd 7H
(e}
=

z«:,—l_
Al it ATl A= spss25.0 3 AMOS22.0& AR&3te] &
HalA e vifEte] i 7HEEE H 4 4l ARAE FYsunt
A W EE 7H Aolehs W7k of o
T 7HA S AT H 41 AT 2158 2329 4, A3 A3 U nE
HAER T F8of= Apolel] FalAgo] wjsf a3}
€ 7Hd Zlolth. H4-2 =RIanAEs} 8o 41 H29| YU 54

Apolol HalAgre] vl ETE 71 Zlolth,

w
w
>
Eal

A =
2 4H Y 2N

Al =% 25 AFol ek =&l o]
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Table 4, General characteristics of a sample

SNESD SOIAHIAISA0| =820 OIXl= 98 1325

Sortation Percentage(%) Accumulation persons
Gender man 43 43 85
woman 57 100 114
65~70 32.6 32.6 65
1~75 34.1 66.7 68
age 76~80 16.5 83.2 33
81~85 10.5 93.2 21
above 85 6.8 100 12
below middle school graduation 38.6 38.6 77
) a high school graduate 33.6 72.2 67
edulce E:]t;mal a college graduate 16.0 88.2 32
a college graduate 6.5 94.4 13
Graduate School Award 5.6 100 10
under 100 38.1 76
) 100~200 39.2 7.3 78
<mon$0(/)$?)0kw> 200~ 300 135 90.8 27
300~400 6.5 97.3 13
above 400 0.7 100 5

857 (46.6%), > A7+ 11478 (53.4%)°1 ™
66~7047F W (%) o2 7+ gt
o] 1189 (37.9%) 2.2 71 Bk

£ 53%W(17.0%) 2 YEetST €3+

2509+ HIRH(E8H, 28.3%)°] 717

Set

M3

42 EOIx 20124

= =1

22l

QXA AAPE AFE7) 98
9} Bartlett?d A& A A|3FATH

CEE LR

=
#@AA 7t E}% HES

b
i
,

of
S

1~O

mr:L

o
oo

e rE

FZ 7] >holg. B Ao AL HEES
822¢9] 747&*‘#% Hol MAo] AAHPTy & & 3
ot Bartlett @ A2 82184 2o AFPAH ARE
el =4, §28E0] 05034 e zt=
Table 5, KMO and Bartlett
KMO and Bartlett
Kaiser-Meyer-Olkin 822

approximation chi-square 3055.067

Bartlett | degree of freedom

136

significance probability

.000

t}. Table 59 AAE HFe} o] B Ao A= 9
ZE p #ol 00002 gQlEAe] 29 o

& slek.

3ol o]—L‘ A EE Fig. 29
3 021010}«1 T2 lol =

IR ol
()l ol st 2ol

—rxli 471] 7F 3%

o]
= (Construct reliability) 0.70]4 7
Ag glsta, FdE

S8 sl WEBFHE 43
e}
=

N ge A=

E

(751~ .977) A
Fotal ok =9

oA

01'93\‘:]'. ==4
zuzs29 5

1% @vE‘r”

AFE(AVE) S ZHBAA
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(a) Unstandardized estimates

(b) Standardized estimates

Fig. 2. AMOS estimates,

~ 85D AFRE )% 5ol4E wEdte] V)
FEsh4h G E CREK920~953)%
uhE QH(879~ 950)% EF A 71E T4

=
=
< A

FHe VEIIER BE /)EA ol RER T4

ox flo rt o

Hol B Ao ARE HFTEIAE S FE3] Frs
ok A A< AFZEe Table 6] Hol& HEe}h o).

23 AP x2=469.3652 eI, df=113,
p<001o2 YelGth x2BA FLE x2%ko] Fa &

Table 6. The performance for proposed algorithm and conventional algorithms

factor A (lambda) AVE CR Cronbach’s a P
c D 924
0 BE 960 0.857 0.948 0.959
C AT 945
RA 847
A CF 833
C PR 868
0.750 0.947 0.937
R CP 977
C DI 770 stk
RE 779
IRP1 751
I IRP2 803
R 0.743 0.920 0.879
P IRP3 912
IRP4 751
PAD1 914
P PAD?2 911
A 0.836 0.953 0.922
b PAD3 850
PAD4 793 otk

wkx p <001
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el AW (p>.05) mdo] H3FsiH, w2 x*ghol 7te] AVE <1 0.743, 0.836H.tF 2}, o] &= e}
A3 BE gho] Ao (p<05) ZHo] AgstA] Yk YL 5] A s FEEAFZ(AVE)#e]
I E 5 ATHRASF, 2006). B ATl E 2 FRA T AFHEG FIEA Ak ke BAE
A= B4E A% Parel SAHCE FofsiA » HEStE R JaAse] BEAde Srsdt

Bhua ATh(p<.001). F7HEAA#AE RMR, GFI 2Y H¥E= Fig 304 &<l & = 9low, A%
TLI, CFI, RMSEA®] 2% AF=E Hrs 2, T X+ CMIN(X?) = 324450, df = 115, CMIN/df =
RMR-=.330, GFI=.938, TLI=.916, CFI=.930, RMSEA= 2.821(p<.001)2 v}EREI, TLI= 918, CFI= 931,
097013 Aapghe AdA 7Ee BF wEehrel RMR = .034, GFI = .851, RMSEA = 096 2. &, 9| &
9] B Ao A3g mygolet & & Qi A 2 gs A AAA dee & Aok Fig
W& 8 71E2 Table 79 Aelste] AAISFAT 3ol st TN RF) FE E4 A=

8208 AAAS B4 A= Table 83 2o, Table 9% 2t}

NBAGFE B o A2 733 F+H)FAQ

AT A& & 571 Atk o] F b 4.4 Sobel test

) & AL 4622 HAAFIRP)H 4§ ERISAEH 895, JUAFEH FE8 = Aol
9| =(PAD)S] #Alolt}. o] Rame| E4IAG R oA A7 HAAE A ET HE5E et H®
o] B AFAE AFHoE FHEANGS BAFE =3 I AATHA L2FS EWE Sobel TestE
ok FAE AFehd 02134447 B3, o] e 7 AASAT. 2 A3 Table 107 2o
Table 7. Positive factor analysis goodness—of—fit index

CMIN(x?) df p RMR IFT TLI CFI RMSEA
data 469.365 113 .000 .330 938 916 .930 97
Criteria - - - <5 >9 >9 >9 1>
Table 8. Correlation analysis
ACRC("2) COC("2) IRP("2) PAD("2)
ACRC 1
COoC 160 (0.0256) 1
IRP 295 (0.0841) 310 (0.0961) 1
PAD A72#xx(0.0296) 148+ (0.0219) 462+ (0.213) 1
wkx < 001
72
E)—{RA )
@—{cF N\,
@2 Q000888 0
%8 @ 56 63 83
@l i 5] [l [redl e aod oo
€ El y 75 W91 808 75 79 R85 9l o
o=t @ : @
@10}y
@2 coc Y @ @
©

Fig.

3. Model suitability,
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Table 9. Path analysis

ZEOICIoES ==X M23A X105(2020. 10)

Path | Estimate | SE. | CR | » stol A AT BA A%E 270 BAR 710
IRP<-ACRC .229 .067 | 3412 otk w2 Azle] ey 717 o7 Yro] Asle] EE
IRP<-COC 170 047 | 3.647 okok Agslw Table 113 2T,

PAD<-IRP 470 081 | 5809 | wxx Al Q58 2o HAEXN F AZ4F o]y, A
78 4§, A7kE oA, A7k BANS 15

AMEsES] A9 196RT AAY SL96RT  Ao] We4E HAAT] 2] W] 21 G
Ao uARIA} felsithn BRAT. B AP AS 74A Aoleky nard spdde] wE AuH
A gg ARRAe Ane T AR v 2000 HASY F A9 93 AZE BaAe 1 54
30602 A ETAE AT 40 HAEE folaitt o] 2852 ANAG] 2] wRe] H 47T
AR Y F AT & 2700 AR ATF sb Aok sbHo] BT AYETh wolknla B4
Mol el wQAH AT FEAE Aolo] Bal o kel A4, A, BEE Aol BEES, A
Aol WALAE HATHE /T AL ERE  Hr} 3e5E BEs) nEo A5 A ol
Bo] HAUBAT FEOE Aolo] A Gl wll =k ARl AT 1eT Al U ER 2
AAE ARTE T BE AYEYSS HAT 2o] BT £ R0l ]l £ AEA D
T At TR = Atoldl] Z+zt FAA gl uy) EFE 71

Table 10, Sobel test

independent mediator dependent Sobel test one tailed two tailed
variable variable variable statistic probability probability
ACRC IRP PAD 2.9949 0.0016 0.0032
CcoC IRP PAD 3.0694 0.0010 0.0021
Table 11, Hypothesized Verification
Hypothesized Verification

Hi-1 The lower the perceived advantage, the greater the resistance to innovation (-) Adoption

H1-2 The lower the perceived suitability, the greater the resistance to innovation (-) Adoption

H1-3 The higher the perceived risk, the greater the resistance to innovation.(+) Adoption

H1-4 The higher the perceived complexity, the greater the resistance to innovation.(+) Adoption

H1-5 The lower the perceived diversity, the greater the resistance to innovation (-) Adoption

H1-6 The lower the perceived return, the greater the resistance to innovation (-) Adoption

H2-1 The stlionger the individuality of elderly consumers, the greater the resistance to Adoption
innovation. (+)

The lower the confidence of elderly consumers, the greater the resistance to .

H2-2 . . Adoption
innovation. (=)

The more unfavourable (lower) the attitude of elderly consumers is, the greater the .

H2-3 . . . . Adoption
resistance will be to innovation (-).

Innovative resistance to artificial intelligence elderly care robots will affect the purpose .
H3 Adoption
of product acceptance.(-)

HA-1 Innovative resistance between the innovation characteristics and acceptance intention Adontion
of Al elderly care robots will have a mediating effect. P
Innovation resistance between the characteristics of elderly consumers and their .

H4-2 e . L Adoption
willingness to accept them will have a mediating effect.
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