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Factors Affecting Acceptance of Smart Farm Technology
- Focusing on Mediating Effect of Trust and
Moderating Effect of IT Level -

Kang, Duck-Boung - Chung, Byoung-Gyu + Heo, Chul-Moo

This study was conducted to analyze factors affecting acceptance of smart farm
technology. Smart farm technology is rapidly being introduced to agriculture in
accordance with the progress of the 4th Industrial Revolution, but research on this
is still little. Therefore, in this study, based on the unified theory of acceptance
and use of technology (UTAUT), a research model reflecting the characteristics of
smart farm technology was constructed. To test this, empirical analysis was perfor-
med. A survey was conducted for students in smart farm technology education and
adult male and female farmers who are currently planning to operate smart farms.
Valid 204 sample were used for analysis. The hypothesis test was based on
multiple regression analysis using SPSS 24 statistical package. For the mediating
effect and moderating effect, Process Macro 3.4 based on the regression equation
was used. The results of testing the hypothesis are as follows. First, in the causal
hypothesis test, it was shown that performance expectancy, social influence and
price value have a significant positive effect on the intention to use smart farm
technology. On the other hand, effort expectancy, facilitating conditions were not
tested for a significant influence on the use of smart farm technology. As a result
of analyzing the mediating effect of trust, it was found that trust plays a mediating
role between performance expectancy, effort expectancy, social influence, facilitating
conditions, price value and intention to use smart farm technology. In particular,
the effort expectancy has not been tested for a direct significant effect on intention
to use smart farm technology, but it has been shown to have an impact through
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trust. Trust was found to be a full mediating between the effort expectancy and the
intention to use the smart farm technology. The current IT level of prospective
users has been shown to play a moderating role between performance expectancy,
facilitating conditions and intention to use smart farm technology. In particular, the
IT level was found to strengthen the relationship between performance expectancy
and intention to use smart farm technology. Based on the results of these studies,
academic and practical implications were suggested.

Key words : effort expectancy, facilitating conditions, IT level, social influence,
smart farm, performance expectancy, the unified theory of acceptance
and use of technology (UTAUT), trust, price value, trust, use intention
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Fig. 1. Research Model.

2. 79l A%

1) A3 |CH(Performance Expectancy)

J 317 (performance expectancy)= MZ-2 Al 2ES ARE3= Zlo] 2] H3E &
A 4 At U= HAEE ov]slH(Venkatesh et al., 2012) 7|EF82d o] x| Z4H #-&
de TACE ZF HFES T ovE AYA Yk HAAAH 2 ALY EE AT
3+ Kang (2016), DEIZ I7-2] Yang et al. (2016) A7 1t)7F AH&-o 5o 723 a3
A7y QoL ATk 2utE F ARE BRI AS- 2utE F TEo] A e THA S

)
o
>

Aoz AZIs Aol gl mge] | 4 gow, oleldt A4 e AnE B

g5hnA s Adgel Mg Foha @ 5 Ak old thet e e Agshac
M 1L ATIE vk B 7% Agelsel foi@ Fae 1A Zolth

2) =27|ti(Effort Expectancy)

7] t(effort expectancy)= A| 28l 2] AR§-o] &o|3 FEE Dot 78R <
35 233 A5 Tz 748 Jldo|th(Venkatesh et al., 2012). IHAZ A
AH| 25 A3 Kang (2016), =24 973 Kim (2018) 52 A% =87|t= A8 %0
frolgh FFaArE dokar Ak £33, AutE F ARE FHE V&S S3iAl AHEEy

w8 @ Aol o AZstel 0o ge HEe B

AN
i b
ofp
o
0>~

N

7Hd 2. =8 Zldie 2PE F e ARSeEd o’ d&Fe v Aot



2UHE f 7jEsge] 9 vAE 29l 321

3) AlEI™ A&K(Social Influence)
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Table 1. Measurement items
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Variables Measurement items Sources
PE1 | I find smart farm useful in my daily life.
Performance ) K ) )
PE2 | Using smart farm helps me accomplish things more quickly.
expectancy
PE3 | Using smart farm increases my productivity.
EE1 | Learning how to use smart farm is easy for me.
Effort EE2 | My interaction with smart farm is clear and understandable.
expectanCy | EE3 | I find smart farm easy to use.
EE4 | It is easy for me to become skillful at using smart farm.
People who are important to me think that I should use smart
SI1 Venkatesh et al.
farm.
(2012)
Social 2 People who influence my behavior think that I should use Venkatesh et al.
influence smart farm. (2016)
SI3 People whose opinions that 1 value prefer that I use smart
farm.
FC3 | smart farm is compatible with other technologies I use.
Facilitating
. I can get help from others when I have difficulties using
conditions | FC4
smart farm.
PVI1 | smart farm is reasonably priced.
Price value | PV2 | smart farm is a good value for the money.
PV3 | At the current price, smart farm provides a good value.
TR1 | We believe that smart farm will provide safe service
B . Bhatiasevi (2015),
When problems with using smart farms occur, I am sure that .
Trust TR2 . ) Malaquias <}
I can take appropriate measures and protections.
Hwang (2018)
TR3 | I believe smart farm is reliable
IT1 |1 find that the current demand for IT is high.
IT2 | I find that the current supply of IT is high.
Nisreen et al.
IT level IT3 | Government IT initiatives in policy-making are working well. 2018)
T4 I find that currently there are no restrictions on using
different mobile applications.
UIl | I intend to continue using smart farm in the future. Venkatesh et al.
U Ui [ 1 will always try to use smart farm in my daily life (2012)
intention s Iy Y Y ’ Venkatesh et al.
UI3 | I plan to continue to use smart farm frequently. (2016)
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Table 2. Demographic characteristics of the respondents

Frequency %
Male 156 76.5
Gender Female 48 23.5
Total 204 100.0
20’s 43 21.1
30’s 20 9.8
40’s 26 12.7
Age

50’s 45 22.1
Over 60’s 70 343
Total 204 100.0
High school 93 45.6
University 99 48.5

Education
Graduate school 12 5.9
Total 204 100.0
Returned farm 87 42.6
Type Native 117 574
Total 204 100.0
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Bartlett®] 734 74 -2 3105.802 (p=0.00)°]™, FEAHE 79.117%=2 Vel 22l
A A3} SYHSE 77 2¢10] Table 304 B vle} o] & FAHYSS 308 5 I
o} A% B A3 Cronbach’s a9 A9 =87t 879, A7) 939, 7}2 &L 876, IT

Table 3. Results of exploratory factor analysis and reliability test

Factors Variables Factor loading Sl;:; d?rfgsc(l;gre Cronbach’s «

EE3 .837
EE2 .801

Effort expectancy 14.783 .879
EE4 .768
EE1 759
PE1 .894

Performance expectancy PE3 .890 28.484 939
PE2 .865
PV3 .853

Price value PV2 813 41.392 .876
PV1 788
IT2 .841
IT1 750

IT level 52.668 795
IT3 .709
IT4 .668
TR3 727

Trust TR1 726 62.618 .884
TR2 .660
S12 .822

Social influence SI1 771 71.840 .846
SI3 .564
FC3 816

Facilitating conditions 79.117 799
FC4 791
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Table 4. Results of correlation analysis

PE EE SI FC PV TR IT Ul
PE 1

EE 359 1

SI 476" 639” 1

FC 4917 463" 463" 1

PV 263" 390 394" 429™ 1

TR 445" 487" 4727 4357 676" 1

IT 2417 328" 348" 359™ 430™ 390" 1

ul 523" 405" 530" 4557 485" 7107 135 1

PE = Performance Expectancy, EE = Effort Expectancy, SI=Social Influence, FC = Facilitating Conditions,
PV =Price Value, TR =Trust, IT = Information Technology Level, Ul = Use Intention
™ 0.01 level of significance

3. 7M4 WA A

1) SEHet SEH lnHEA

2 A9 7HE AR 8 HHoeE tha3] 4] (Multi-Regression Analysis)< 2
A&ttt

Table 504 X nie} o] A7, A3 & Gk, 7HH a8
(Hel YFAAIE FIHAL glo} 7 1, 7k 3, 7HE s+ A EHA AR
Az Ao = Fo3 I3 AAZE ABHA LUt E}E}H 7V 2, 7 32 7]
Hdoh 3 SFHAE HQl o dFHS AAT|(£=295)>7FE E-8&(£=277)
ALE] A QR £=.247) ol AT

2 AL Agol ) M GFe EES AL 205, tgho] 46382 FOl5FE 05
oA folSATh Wk 7HE | ARoloE AnhE F 7

|& AME-Y=of folgh I3 #A
= = AYEAY. =877 AR =0 nX = 9L B53 Al -.003, tiko] -.047%
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Table 5. Results of hypothesis test

Hypothesis Path B t p Results Statistic
H1 PE — UI 295 4.638 .000 Supported
R=.674,
H2 EE — Ul -.003 -.047 962 Not supported .
Adjusted R>=.440,
H3 SI — UI 247 3.333 .001 Supported F=32.896,
P=.000
H4 FC — Ul .078 1.165 245 Not supported
H5 PV — Ul 277 4.582 .000 Supported

PE = Performance Expectancy, EE = Effort Expectancy, SI= Social Influence, FC = Facilitating Conditions,
PV =Price Value, Ul =Use Intention

ol 05914 folakA gkokth webA 7HE 2 =T E 2~ntE F e AFEo R
Frod e vA Aolvks 714 E AT ARSI A GaFo] AHgo R HAE FFS BE
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o) AtoloA wjsfe] d&S HTh F HFEFH] AF]FIHCI: Confidence Interval)2l
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Table 6. Results of mediating effects test

Hypothesis Effects Coeft. SE t P LLCI | ULCI Results
Total effect 479 .055 8.716 .000 370 .587
3 Supported
H6-1 Direct effect 236 .048 4.920 .000 141 331 . .
(Partial mediation)
Indirect effect | .243 .048 - - 156 342

Total effect 410 .065 6.288 .000 281 .538

Supported
(Full mediation)

Hé6-2 Direct effect .078 .057 1.36 175 -.035 191
Indirect effect 332 .050 - - 235 430
Total effect 538 .061 8.894 .000 419 .658

. Supported
H6-3 Direct effect 255 .054 4.693 .000 .148 362

Indirect effect 284 .052 - - .190 .393
Total effect 470 .065 7.259 .000 342 578

(Partial mediation)

. Supported
Ho-4 Direct effect .186 .055 3.352 .001 .077 295

Indirect effect 284 .047 - - 192 379
Total effect 414 .053 7.873 .000 310 518

(Partial mediation)

Supported
(Full mediation)

He6-5 Direct effect .007 .058 127 .899 -.106 121
Indirect effect 407 .055 - - .306 .524

TEO =

T

A4E dolEd IT =9 =4 a35 4317 93l Hayes 257} 7HeSH Process
Macro 3.45 AHESITE AlE] 13F R0l o3k 2d a3 M AR A 4s 283
(5HHFXIT F£5)2] 218 F7Hconfidence interval : CI)2] 3}3F(lower limit of 95% CI :
LLCD 3} 733 (upper limit of 95% CI: ULCI) &k Akolell 00] EA3t=A] o7& 71X
@3ttt &, & Abolol] 00] EASHH F-o38kA| = AolH, 00] AR oW Fold A
A= i =

_I_

gt 24
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AW}

= Table 73 2tk 2~ntE o] A9 IT 3o A4, 3
e 2102 vEbgtth §HE, =)o), Aksl A G, 74
ARHA eskrh. webA ohE3t o] 7ol A H AT
o} A= It 2HEATS T Flojthet 71 74 “IT
WzAH AgoE 1 284S & Aot e A=A AR 7M. 72 “IT

49T & Aoty 71 73 “IT FF& A4 9
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Table 7. Results of moderating effects test
Path Coeff. t LLCL ULCL Statistic Results
PE Performance expectancy 483 8.626 372 593 ARZ=.024
- IT level .056 722 -.098 211 F=6.773 Supported
Ul Interaction 174 2.603 042 305 P=010
EE Effort expectancy 409 5.897 272 .546 AR=.000 N
t

- IT level .000 .000 -173 173 F=018 ©

B supported
Ul Interaction -011 136 | 171 149 P=.892
SI Social influence 552 8.530 424 .679 AR=005 ot
- IT level -.049 2599 | -209 11| F=1.800 ©

. supported
Ul Interaction 106 1.341 -050 261 P=.181
e Facilitating conditions 492 7.153 357 628 AR=.023
- IT level -011 -130 -177 155 F=5.848 | Supported
Ul Interaction 198 2.418 036 359 pP=016
PV Price value 443 7.498 326 .559 AR=.001 ot

O

- IT level -.099 -1.112 =275 077 F=282

B supported
Ul Interaction 036 531 -.098 169 P=596

v.d =
1. 9+ A3

5
sE34ich o1 AR As) 4T 24

KX
A AaA 7 AA A AT, AHEE B, 7HA 882 2t
ol o3 Aol FFE A= AR YEET. ie, kY, S0 AntE
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F 71E AHgel ol I BAVE AAHA Stk ARAde Wi asE EA43 A
A7, =871, AR A 9%, X2, 7t a883 AnE 3 Vs ARl = ol A
Aol miA dgd& st= Aoz YEEt 53 =¥rde 2nE 3 Zle F8o FF
AR Frolgh ¥F WAV AAEHA FUAARE AHAE wiNR Fte] FFE A= R
e T =8 7]tiel AntE F ARG Thell AlE| o] & miviE sk A oE UERs
o A AREARY] A TS A7 2 S x2d3 2ntE F 7E AR 3 2
A T =2 437 Itet 2rtE & 7l& AHgol= 3t

2. o] o A4

AR 434 419 B 716 S8l B ATE T A%t £ 3 glow snte 3
& 8ol B ATE obx 27] WAl Qo] FFE AT AT} hom YA gk #
AT =9 g AL ofelet k.

AR, A AFU B AT AT A HokRol ofHE HAe] 7]EFERAE BE
% SE 490 duHos A3/ PE deiA 2 S

TE& Wy, iy 2d Mg *Hif UH7M 7}(’} APAE S =l
TH(Venkatesh et al., 2016, Chung, 2018). ©]&| gt =8 S & Venkatesh et al. (2016)> UTAUT
23 & tE o7 AgstAK(e]E UTAUT integration®] 2} 3 UTAUT 28-S &4 52
HE 3 (0] 5 UTAUT extension®| 2} $hHo] Ha3slttal st £ A= UTAUTE &%

Ao E AFAe mMiAHETE FIFIAL, IT F5& 24 HFE F7iste] A4S shdinh

=4, =] 2vtE 3 3d A7 AvEd 3gE FReT 8ol E(UTAUT2)S o
G AT7F APH L Loy 7 ATl A= UTAUT2 Eg% EEHE 2ULE ol 283t
Axt A, AR B, P EE0] AR el foljt FF BAE v A, AF

_|_. oob

Aol w7 dsto] AA HATE A, IT =52 =daxy) ZAAg et AEA T4
AT IT FF z2ols 88 Wrdo]l waite HolA i%& olm) 7} Ut
G502 2uE F AR 7la FEol2d IFS VA= HFeEd A8 AR
A o 2o
AA, A7 = 2 A8 5o §-03 GgAAS nH) oY Ax= Ay}
717} AHE ojxe] fold FEFs
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lo

AR, Apsl 2 YFS ZUE F

o AE7IEe] 82 AR FH ¥ Fe AgE ) dE e T THeAol

theb= 7Hd 02 4] Venkatesh 5(2003, 2012, 2016), Alalwan 5(2018) AAATE A A|5kaL
Ak ol AFHE F ZleAREel tiek AA o] g AlV]Ee ARSH TRRIVIXE FH AL
#gEoly TS0 s &S v Aoz dddy. mebs rHAHES ol
T EHE FA AHFFHE ol Slo] Fart @ v AT B Ak ASH 9
37l ARl E 3 Aol BE viZhE sk, 1Tl Wl 2dHA = S0

5 el BAVE AAEHA S SN2TL S Al 2E>E AR
AZola 7]&2]l Az EARITAL = Aoy dA =9
1A 24 718428 81 Al 2glo] vjd 2o TR Hofd &
3 AR ol AN 2F & Abghe] A sk GAIRA ofH7HA] 2vtE
Aojshz 24, 3AH ol =25 A X337 dEo2 Agdn. ouh A4S v f

2 39E " TR Gl AAFHJTE IT 52 ol E 119 #AANAM 24 98-S
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AvAow Aol S AT RY The 2ok B AT Aol et A
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"E # 7)E & BAVE Jemr 7MY F8% Ve 8 29
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2 A7 IAHL AA, 2utE F T)Eo] ofF M=H o2 Ky} ol 9lA] o} 3
BAZE ZAA AL Qs AvE ol i &85 oly Al A8A el BEete dEA &
ol ol Eele] ARstA 3 FEE fFdte SHe I 7Hedel =

FF ATl A7 S AA A AR st dEe FaA dTete A
= de¥ oz AREth B4, 349 SRVEFTEOIRUTAUN)Y 59 W5 F 3
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