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A Study on the Acceptance Factors of the Introduction of a Smart IoT
Technology for Well-being Companion Animal
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ABSTRACT

The purpose of this study is to identify acceptance factors and influencing factors of
respondents’ adoption of smart IoT technology to companion animal health based on the
integrated technology acceptance model. Based on the previous studies, we constructed the
hypotheses by defining the technical factors, social factors, control variables, and mediating
variables (UTAUT), and set the hypotheses between the independent variables of each factor
and the dependent intention. A research model was designed to verify the relationship between
variables. We developed questionnaires on the items and verified them through data collected
from 494 people. As a result, product design, quality of service, product performance, and
quality service of technological factors had a significant effects on performance expectancy
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and effort expectancy. However, product safety, product function awareness, and product
price did not significantly affect performance expectancy and effort expectancy. Social influence
had significant effects on cognitive effect, welfare system, and welfare facilities. In conclusion,
the comparative analysis of technical factors and social factors showed that social factors
have more significant effects on welfare systems and facilities.
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(Table 1) Domestic Wearable
Device Subscribers

2015 | 2016 | 2017 | 2017 | 2017
(Dec) | (Dec) | (Jan) | (Feb) | (Mar)

363, | 874, | 931, | 950, | 997,
606 976 668 343 910

year

Total

Source: Ministry of Science, ICT and Future
Planning(2017).
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(Table 2) Companion animals Smart |oT products by industry

Countries | Companion Animal Smart IoT Products

Contents

Care service

Entertainment Services

Korea Healthcare

Manage via application

Location tracking remote management

Manage exercise and eating habits

Care service

Training and playable game machines

The U. S. | Healthcare

Wearable market expansion

Location tracking remote management

Manage exercise and eating habits

Care service

Companion Living Environment Care Service

Japan Healthcare

Big data technology that connects insurance
company and hospital

Location tracking remote management

Manage exercise and eating habits

Source: Economy Review(2017).

2.2 WSS AIE |oT HE 8T
Mot

22.1 714 2%

=
i
off
m

2utE oT AlF 542
‘EVHLﬂ%I%ﬂﬂ A FEEA
=3 7 2ad
Eﬂ%@1@4&ﬁ
& Aol & AEsheAe] old
TS AlgsEAd g AvatEe] ado®
o) BIATh42]. 2]z} A 71559 TRk,

2L

] iy

i
o
ol

2
i
=
>

oo mH
fo m oy
o
o
olr U Ui‘l
2
N o
i o
i<u
o)
+

L

Al ke Tkt 71550l ARl Al -85
L AQA e gk Frre] 2ATE HE 2

ock

= b
H
LS
o
=
1o
H
f
N
i
of\
fo
ol

12 4 o2 &
2 e

o oy o

[e]

-0,
o
oX,
)

L

>~
>

2

2
aomy

o
o
B
B
A,OL'

op
4

3o,
2
g
o
ood
=
o2l

Lo,
ol
L

ox H 1o # 32
ot
i
2

Wﬁlﬁmi%éﬂ%ﬁﬂiﬁ%ﬂ

R

a AR e
L Y



SERVQUAL E3go=z g3kl ti32].

AF Aol e 7% 8ol FEe 7
= a9l A4 e Aol Foli
o a3tk Qo scH4l UTAUT2 23
& olgate] 2vhE 92 Frho)we vX:
Jao —g— A% A} 7] 287407
the g Agehs o 2 o
51 3eHI8),

¥0,
T
ki
o ©
o
ok

A
o\l
J
z
i E
@
0,
1-%
O
Q
=]
w
Q.
@]
[y
w0
j)
D
w
m
=
(98]
=
=2
>

2
ox

>~
MK
ol
Ko

3 Fed welBEe] v fols
Z 3 3hTHALL
AR, A e
Q) gee] NSRS &
Ha) oF 16% A% WAS

WAk o|2lgk Aol 2 Abe A, el 317

s

2o,
rok
[>
i)
|m
o
he}
N,
>
bt
r
&
oo
fo
rO
=2
r
ok
re
-
5

on Animal Welfare
System, CAWS)+= 2008 TEH 3 Ho] 7|4
A 20149 w7 E RS O] E AL Al
A AL vk FERAE obA Azl
7ol mlaf wiw| gk =] vH30].

20179 AgA W sEs 7192l f=At
ol gk AE2Abel A o 5u] e} Fejn]go]
s iﬁ}% HHol 7 BekeHIl

Rt W@(Companion Animal Welfare
Facﬂlty, CAWF)& W55 &3} g4t3 3t

¥ 3] (Royal Society for the Prevention of
Cruelty to Animals, RSPCA)Z}= e &
HotAl= sEHAY AAste] Anjgo=

o] MRS B 5 YES i, w2
NI 7R 4 gl ARl 94 24 9
o AFzolLt o BN 22 A fleke ol A

o)) (People’s Dispensary for Sick Animals,
PDSA)7} ATH37].

223 MQH 54
2231 A8t Ay

¥ 179} Pisko] Kang and Kim[1512 2
MR AES Teje o AQle] AhABe
AETH 5 sk wEER A v



148 F=AAA Y 3] A #1247 A2

fol

Zolgk Anat A7lRle] AlF 2 Hklel o acceptance model) ZH-E IAE Zdo|r}
sk 7R 9F AAEE S vlaste] == 7], TAM= 159t Tt 79 ARz o
A3 o3k 9l E F gAY 248 gk ARgAke] 8 sS Akt 7P e
ol zkel7h Q= Ao YERTh Chen at AREE o] SEAIRE theket QAT ES 9
al[7] Evtd Aol digh AF&-o] oA B aHEA] ke g AIZE AJATHI9L. o] g 9
vkl e AR 2l A BEol AFEe] dHAE F53 o] o] UTAUTO]
ZA g Zo)7) e Aoz e 1, Venkatesholl €]3l14 2003 IT 48 &
A A o] Rogers et al[35]2] Aol A 7) sk Aol A 8711e] BT o] B S 2y
o] A717F 48k Al2~8l Ul ole oE 74 < D3HrH43]. 87 9] o] EoA AAH F
AE 1ot 94 FAS FEate AERE A9 2N MEES FFate] P L] JFS
33t} Cho and Lee[8l& 2=WIE $14] 4-8-¢] vz Wl 2d g vE 4 e FA
Lol #gk ATl A Sl o] A7t 84S WS ggste] UTAUTE A4 skt 14].
uj7jte] & fefvn st &S m A= Venkatech et al.(2003) A 2H7|d, =270,
Aow AT AL A ke 9o ol FFE mIX|aL Y
Oh et al[31]9] ATolA Gilido] S5 oo} HX AL ARE-d s AHA QA F3F
Ao 843 §olA, FrEAdel =1 34 S v o ) ol ARRAY, AR AP
Al FEEHEE Btk A5t A7 SAAET L ot A7 =Y
2.24 B371€5-82A(UTAUT) & <Tigure 1224 €
- = UTAUTE AR7]ES ARESHE AFEALY
2 AFRIL A& 8 AT A o) Zu} dP9jol tisl) Aol 70% A LEolH,

o224 E9] 7]% $8 =2 (TAM, Technology TAME 40~50% AL 7herst w w9 2

Performance
expectancy

Facilitating
Conditions

Voluntari
ness of
Use

(Figure 1) UTAUT Model



(Fi
gure 2) Research Model
e

(=)
L EE S
B op T ow N X o
G EacE 500 5 EET T
H go _ﬁ &0 T wO Jl = oga D..ﬁ o- E° = ~ ™ OE ri
_ —~ do = T ) S OF W <
= S o) X 1FJI.._ —_ © JI o < EM E.UJ. o0 <A
o ~ - B o = —_ Xo Bo
5 TG < o T e N G
of X Uram%m@m:cﬂ 1&&L%ﬂ%
dlo %aﬁdu.,@rmr?ﬁ%ﬂﬂe %%%HWE{
A= N ] B ,._‘.mwe o o Mo = or wo T so X = o
5a 5 T > X0 %o ) E N 1ﬂ_w_| A jn G 1ﬂm_| ny % do o
H = oo NI Lt X W = % o iy = R A o 3
%}]‘I lyl‘_nx.uul ?L E @ﬂdﬂ [ o p—
i = < 9 = ol I T = 5 o1 G ™. sl " £ _ <
~ ﬂhimam%l%aw% E4%%%_a@ £ £s E
5 %WgywAwgw¢@ T et m i :
= ﬁ,ﬁié%ufﬂ T = 1mﬂﬁwuﬂ & 3t =
u imagax_éOM,m%mo V%@;;%g —
? ﬁﬂononmogﬂ%@mﬂﬁ_ﬂodrd%%%Lﬂfr 2
A _#uumu T opo oz < W 5 WOW o X X N £
. HE —_ ~X ﬂ Mﬂlr 1 0 yAO OL \m_ﬂ )
T AR . (-~ o ol WO B
< T B B = o XowWr Jo o
oF S { 1JIJ_F|EL11F — H
T.c (%) nmE MMl N E.U ~ N MJ
o 5o = qmﬂu o
MM_ m‘ﬂlﬁﬁ Eﬁ ~ © s E M
T Uﬁa ‘.mo]_lum‘_ ]
» SR o
- ©
ey m T ool A ~ ) Jlo ~ ™ ) J
s _ ap X0 B2 T % R ) gz
e T A o /= jalls o o o To° o=
Moo ~N o < % = W o Bo mm
&N%}ﬂwﬁ ~ T Yo To e 2l
ok ~ = g ) = W P R c g £S
w ot . B e T &% 25
CETIRE T ol ¥ < b E o 2 88
ggﬁwwm 2 R m_&gmoﬁ%o:
— 3 T N o —_ =
gy X do B B4l T X BT
mfrmr%%% = X %TL%W%ﬂ
EWW\I,WOL 5 B [N in 9 X o= ﬂl.mwu i " L A\ A
e B 9w PR N 3 = o WA 6 4 B R
ol o' i o R R 22 ¢l
Mﬁyyz?% < m WMﬂwﬂ@%m Pl REEARIE | S
§ VU o - ~ W m Sl 28 e E (e
ﬂogm%ﬂa ] ﬁ%@gﬂnﬂ R FHIEHEE L
%wmaﬂﬂ Ly W%M@@E@ N HEINEE || 52(5)[8
(& 0. iy g gl SIg |3 [& £2|s| |8
TU%&% &l ﬂomuo,uﬂmylﬂaﬂ SHEmpmmm
== ] — - o) < T T e~ &
™ oo BN =
G oS
sl
D



150 S=HAANEs) A 224 A2%

uH7Ho}oq Z[: ,]coﬂ JaFS 1| H Aol AT

hde thewt 2ol Aelsa

311 714 899 AvtE T AF 54

HI-1: w55 2nlE T A 54 5 A%
A AR A+ FIFS
u) & Ao|t}.

HI-2 9|58 2utE IoT A% 54 5 Al
tApe1E Aatrdel A(+)e] |3
u) 2 Ao|t},

HI-3 W58 20k oT A% 54 F A
kAL Aol A(+)e FF
nZ ot}

Hl-4: S8 A0l [T AlFE EA = A1E
715 A= Aol ()] |

ml

tlo wH

tlo wH

e
HI-5 W 5E ~ }E IoT A% 54 =

ﬂ*%é% J3h7] el A(+)2]

_t

[UO

u]
HI-6 HHHEE U}E IoT Al 54 T A%

7VAL AQaridiel A(+)e] dI¢s
I &4013}
H2-1: W55 ~nlE 0T AlF B4 & AF

e =F7IHel A9 dFe

H2-2: vl @:}E T #AE 54 < A
oAl =87 el A(+)o] 4
uZ Aot}

H2-3: vHSE AnlE [oT Al EA = A4
et = el A(+)e] dF

to wH

tlo ol

-4 W Es @:}E IoT A% 54 = A3
7155 A = = o]l A(+)2] gk

mlo o

IB-1: M4 ok A4 ae] H)el

H3-2: ¢1x
OO
H3-3: 1A

H4-1:

g v Rolvh
A gk A1 9ol ()9

4
ge g ol
S

H4-2: W52 HAAELE ALSH 3ol

Ho-1: Wl 58 B A e 52
(el FeE WA Lol

H5-2 Wel$E B 2120 4
(el FeE WA Lolrt

313 5371 A(UTAUT)S] 714

HE: 4371 ool A9 9L

H8:

HY:

"4 Aol
Apa1] gae gelmel B9l G
w4 At



-

W EE AUS 93 2nlE [T 7]E B9 $8800d #a A7
3.14 NA EA (AL tigk 71 e #AE 24T ot}
HIO: 2] Aol §2]wol 9o )
= 899 #AE =24 Folnh 3.2 EHE= g
HIL A39] ol 5-§2]%o] Ja3 )
= a9l #AE 243 Folth 2 ATEFAA AAEtAL Q= WSS &
HIZ AHSARE Fgolme] g mAs AR uste] 24 2495 gAE T4
9l #AE =4 Aotk AEE AR 7t S48 <Table 3>
HI3 FAIS 780k 43S vA= & iy
(Table 3) Definition of Measurement ltems of Variables
Variables Measurement Items Reference
I am curious about new technologies or products with ideas
. I like to try it out before new products become popular
Innovation - [8, 31, 35]
I am more capable of using the new technology than anyone else
I am interested in collecting new technology or product information
I have experience using a general smart IoT device
I have experience using general smart IoT devices and I am confident that I
am using a companion animal Smart IoT product
Experience |] am familiar with the use of companion animal smart IoT products because | [7, 15, 43]
I have experience using general smart IoT devices
I am familiar with general smart IoT device experience and understand how
to use companion animal Smart IoT product
Companion animal Smart IoT products should be free of residue
Product | Companion animal Smart [oT products should have excellent performance (29, 42]
performance | Companion animal Smart IoT products should be compatible ’
Companion animal Smart IoT products should be able to communicate faster
Companion animal Smart IoT products should be pretty
Product Companion animal Smart IoT products should be sophisticated [10. 271
design Companion animal Smart IoT products should be visually appealing ’
Companion animal Smart IoT products should be novel
Companion animal Smart IoT products should be harmless to the body
Companion animal Smart IoT products should be lightweight and low risk of
Product loss [5, 27]
safety Companion animal Smart IoT products should be waterproof
Companion animal Smart IoT products should be free of electromagnetic hazards
Companion animal Smart IoT products should be easy to use
Function Companion animal Smart IoT products should be easy to understand the function
awareness | Companion animal Smart IoT products should be easy to use smart apps (13, 44]
Companion animal Smart IoT products should be easy to update functionality
and data management
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(Table 3) Definition of Measurement ltems of Variables(Continued)

Variables Measurement Items Reference
Companion animal Smart IoT products should have excellent service quality
Companion animal Smart IoT products should be exchanged and refunded in
Service case of defective
quality Companion animal Smart IoT products should be smooth with A/S agent call | [28, 32]
service
Companion animal Smart IoT product Fail-over must occur quickly in the event
of a disability
Companion animal Smart IoT product prices should be reasonable
Companion animal Smart IoT products should be high value for money
Pro@uct If the price of the Companion animal Smart IoT product drops below the current [4 18]
Price price, I am willing to purchase it ’
The price of Companion animal Smart IoT products should be higher than the
current price
I seem to be psychologically stable if I live with a companion animal
Emotional |I seem to be relieved of stress by living with companion animals (20, 34]
effect I think living with a companion animal helps mental health ’
I think living with companion animals will change the mood of depression
I think loneliness is alleviated if I live with a companion animal
. I think that living with a companion animal improves intellectual curiosity and
Cognitive . . .
offect observation of animal behaviour [39, 41]
Living with companion animals may be helpful in childhood attention deficit
hyperactivity disorder
When I live with a companion animal, I think that memory is improved through
repetitive management(Cook, bath and play)
Physical |1 think that living with a companion animal contributes to physical health 36, 40]
effect I think that living with companion animals helps with regular exercise '
I think that living with a companion animal will reduce the number of visits
by a companion to a hospital
I think that the National Companion Animals Protection Act should be well
equipped
. I think that it is necessary to register national animal protection history
Comparnon I think that the punishment regulations should be well-equipped in case of
animal . .
Welfare companion animal abuse [9, 30]
system At the national levelZ I thin}( that the veterinary hospit.als anc_j the linkage system
should be well equipped in the event of a companion animal emergency
At the national level, companion animal health insurance systems are considered
necessary
Companion |A companion animal funeral facility would be needed
animal I think we need a foster care facility [24 37]
Welfare I think I need a companion animal park facility ’
facility |1 think I need a facility for a companion animal culture centre
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(Table 3) Definition of Measurement Items of Variables(Continued)
Variables Measurement Items Reference
Companion animal Smart IoT products will be useful for companion health care
Companion animal Smart IoT products will be able to check your companion
Performance health status
expectancy Companjon aqimal Smart IoT products can help health care and prevention of [43]
companion animals
Companion animal Smart IoT products will be able to efficiently manage the
health care of companion animals
Companion animal Smart IoT products should be easy and convenient
Companion animal Smart IoT products should be available to everyone
Effort proficiently 43]
expectancy | Companion animal Smart IoT product usage should be easy to learn
With companion animal Smart IoT products, I need to be able to get the results
I want easily
People around me think I should use a companion animal Smart IoT product
Social I will use it if my peers recommend the companion animal Smart IoT product
influence The people around me will help me use the companion animal Smart IoT product [43]
I would be willing to use it if the majority of respondents are using companion
animal smart IoT products
Companion animal Smart IoT products require a well-established infrastructure
for communication
To use a companion animal smart IoT product, government policy support
Facilitating should be well-equipped 43]
conditions | In order to use companion animal Smart IoT products, it is necessary to promote
through various media
Companion animal Smart IoT products must be well-equipped with laws and
regulations
I am willing to use companion animals interested in Smart IoT products
Behavioral |I am willing to continue to use companion animal Smart IoT products [11, 19, 26,
intention  |T am willing to use the companion animal Smart IoT product in the future 33]
I am willing to use the companion animal Smart IoT product when the price is low
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(Table 4) Demographic Characteristics
Index Frequency(persons) Percentage

Male 248 50.2%

Gender Female 246 49.8%

Less than 10 5 1.0%

20s % 19.4%

30s 115 23.3%

Ages 40s 137 2.7%

50s 116 23.5%

Over than 60 25 51%

Dogs 407 82.4%

Types of companion animals Cats 86 17.4%

Both 1 0.2%

Experience using companion animal Yes 142 28.1%

Smart IoT products No 352 71.3%

Companion animal Smart IoT Continued Yes 136 95.8%

Intent to Use No 6 4.2%

Total 494 100.0%
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CFI = .80, IFI = 873, RFI
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(Table 5) The Result of the Hypothesis Test According to the Path Analysis

Path

Standard

Research hypothesis coefficient | error CR. [P Result
Hi1-1| Product performance — Performance expectancy 0.147 0.091 1567 | 0.117 | Reject
H1-2 | Product design — Performance expectancy 0.153 | 0.055 3.161 | 0.002"|Adoption
HI1-3| Product safety — Performance expectancy -0.04 0074 | -0494 | 0622 | Reject
H1-4 | Function awareness — Performance expectancy | -0.037 0074 | -0494 | 0622 | Reject
H1-5 | Service quality — Performance expectancy 0.623 0.187 3.326 =% | Adoption
HI1-6| Product price — Performance expectancy -0.034 0074 | -0494 | 0622 | Reject
H2-1 | Product performance — Effort expectancy 0.163 0.063 2467 | 0.014° |Adoption
H2-2 | Product design — Effort expectancy 0.023 0.029 0.837 | 0.375 | Reject
H2-3 | Product safety — Effort expectancy 0.029 0.029 0.837 | 0.375 | Reject
H2-4 | Function awareness — Effort expectancy 0.027 0.029 0837 | 0375 | Reject
H2-5 | Service quality — Effort expectancy 0.674 0.091 73 #+% | Adoption
H2-6 | Product price — Effort expectancy 0.025 0.029 0.837 | 0375 | Reject
H3-1| Emotional effect — Social influence 0.009 0.098 0.09 | 0922 | Reject
H3-2 | Cognitive effect — Social influence 0425 | 0.166 2.711 | 0.007""| Adoption
H3-3| Physical effect — Social influence 0.102 0.158 0.8%5 | 0.376 | Reject
H4-1 | Welfare system — Social influence -0.048 0.086 | -0.623 | 0533 | Reject
H4-2 | Welfare facility — Social influence 0.326 0.057 4982 =% | Adoption
H5-1 | Welfare system — Facilitating conditions 0.613 0.065 9.405 =+ | Adoption
H5-2 | Welfare facility — Facilitating conditions 0.307 0.042 5.639 #+% | Adoption
H6 | Performance expectancy — Behavioral intention 0.152 0.045 3.304 wxx | Adoption
H7 | Effort expectancy — Behavioral intention 0.183 0.045 4.002 wxx | Adoption
H8 | Social influence — Behavioral intention 0.649 0.047 | 13114 wik | Adoption
H9 | Facilitating conditions — Behavioral intention 0.183 0.045 4.334 #+% | Adoption

0 <0.05, “p < 0.01, p < 0.00L.
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(Table 6) Age-Related Control Variables

Model DF [CMIN | P | NFI Delta-1 | IFI Delt-2 RFI rho-1 TLI rho-2
Pharmaceutical model | 4 | 4.798 |0.309 0.000 0.000 0.000 0.000
* The significance level of the pharmaceutical model p < .05.
(Table 7> Controlled Variables for Youth
Research hypothesis P?t}.l St CR. P Result
coefficient| error
Effort expectancy — Behavioral intention 0.164 0.061 2.687 0.007 | Adoption
Performance expectancy — Behavioral intention 0.048 0.062 0.781 0.435 Reject
Facilitating conditions — Behavioral intention 0.209 0.074 2.82 0.005 | Adoption
Social influence — Behavioral intention 0.697 0.081 8591 Hokk Adoption

p<0.05 “p<0.01, "p<0.001.



(Table 8) Controlled Variables for the Elderly

Research hypothesis coelggtc}ilent Stz:r(iird CR. P Result
Effort expectancy — Behavioral intention 0.184 0.069 2653 0.008 | Adoption
Performance expectancy — Behavioral intention 0.25 0.065 3.829 ook Adoption
Facilitating conditions — Behavioral intention 0.167 0.056 2.965 0.003 | Adoption
Social influence — Behavioral intention 0.568 0.057 9.937 Hkk Adoption

p<0.05, “p<0.01, "p<0.001.
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