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Analysis of Factors Affecting the Perception of Smart Farm by
Employees of Korea Rural Community Corperation
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ABSTRACT : This study designed an extended technology acceptance model incorporating and combining TPB, TAM, UTAUT, and
IDT, which are known to be useful in explaining technology acceptance intention, to analyze antecedents affecting smart farm
acceptance intention from the perspective of policy handlers. In the model of this study, nine independent variables were set,
including subjective norm, perceived behavioral control, attitude, perceived usefulness, performance expectation, effort expectation,
social impact, promotion condition, and fitness. The effect of these variables on farm acceptance intention was analyzed. The study
found that four factors, including perceived behavioral control, perceived usefulness, social impact, and fitness, had positive effects on
the acceptance intention of smart farms. Of these, perceived usefulness had the highest impact. In conclusion, all the TPB, TAM,
UTAUT, and IDT applied to the research hypothesis to explain the smart farm acceptance intention included on or more variables
with significant effects. In other words, these theories were evaluated as useful to explain the acceptance intention of smart farms.

Key words : Extended Technology Acceptance Model, Theory of Planned Behavior, Technology Acceptance Model, Unified Theory
of Acceptance and Use of Technology, Innovation Diffusion Theory .
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2utE 3 Q127 #HEE MAdFE ATKEMA, Kim
et al.(2017)9] Q7= 2WLE F FAY=d vA = FF

Table 1. Prior research on smart farm recognition

ael

ZAd1e] AMAEAL T 714 Ao= ¥
937, Kim & Ahn(2018)& ICT Aol Frlslar 9l
7V o s AntE #o| ICT 71&Fg 9%
F& vA= 8218 AT Kang et al.(2018)2
2ejR) e} A&7bsdel wXE 2utE F Agk 24
ZIth 7Exe] @3S W7I8kA, Ahn(2019); Ahn
Heo(2019)= 2WEE o] 718433 A=A, BAY, =9
Zlthell Wik 2| Zbo] go s mX= IS HrE

o offt ok flo
ttlo
ofN

O,
o I 108 of rfr X

THTable 1 #X).
2. QlZte| ME J|E30 et 14

o17re] yEI HREAIET 2o Al7]E9
Any) st Alglaleshy o)

 AGR AT, EFERd, FWES
Astitel 28 TS Thusta sk

2§ 50] 2(TPB: Theory of Planned Behavior)®]
oheFgh ALS] FE AHshs ARk o]0 = AAE F
8487 Bhd/gol dFHo] TRt EokollA FF o=
¢} PF< olsfsh=rl] de] #8¥ o] SITHLee & Sohn,
2017). ©l¢} #FHSIS Ajzen, 1991; Han, 2005; Kim,
2010; Choi et al., 2013; Lee et al.,, 2015; Kim et al., Lee
& Sohn, 2017; Jung, 2018; Lee, 2019 5] TPBS} #&dh
ATE sk

7158522 (TAM: Technology Acceptance Model)<
oE dAtEE Sal AEAH Bdo]l SHEEe e
Rom, Arjes o8 f L8¥e= =¥ Ao
g 7RIS FHA FriEA AR7]eAT BoklAxs A
|50l A8 BEde Al A THBhatti,
2007). 53] 7ler&Rde
71%2] 543} ol gl
H 2lg ol g3t T AT
G A AEE 7Ee

£ od f8% =R AMgEol

L

Researchers

72 A7vE

Kim et al.(2017)

The impact on the intention of starting a smart farm is assessed based on the individual characteristics of
the start-up and environmental awareness factors

Kim & Ahn(2018) in ICT projects

To analyze the factors that determine the intention of introducing ICT to smart farms for farmers participating

Kang et al.(2018)

Assessing the impact of smart farm production ingredients expected value on innovation will and sustainability

Abn(2019); Ahn & Heo (2019) Effort on Acceptance Intent

Assessing the Impact of Perceptions of Smart Farm Availability, Reliability, Economics, and Expectation of
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2011). ©] #oke] AFZE= Kim & Chea, 2007; Chung,
2007; Hong et al., 2008; Park et al., 2009; Jung et al.,
2010; Park et al., 2011; Kim & Hong, 2012; Kang et al.,
2013; Park et al., 2016, Yoon & Park. 2018; Chang &
Jung, 2018 5°] TAMI} #dAg ATE Y33 Th

F871€5-8°]E(UTAUT: Unified Theory of Acceptance
and Use of Technology)< 7183} B3 8714 o|&&
EUZ 4719 o]20E B ATAE AfolollA AH|AHES
A7)egofwel thet Aol 71 HAshd o]go= Q1
HE31 QJTk(Yu, 2018). ©] #ofke] AF-E+= Kim & Jeong, 2013;
Song 2017; Shim, 2018; Jamg & Koh, 2017; Chung et al., 2017,
Hwang & Lee, 2017, Kim & Jeon, 2018; Song &Kim, 2018;
Lee & Jung, 2018 5°] UTAUTS} #HHHE AFE Zla)stSith

& 418-210] 2(IDT: Innovation Diffusion Theory)< Rogers
(1983)°l] &J3l =45 o] 202 ARSI U] A2 H o
2 AAeh= ofolt]o], Tl i AR A sk FAle
SAE et AfE A3 o] zlo]E TE o ]l 52 etet
= 719 E 3k Utk ole} FHE ATEE Jung et al, 2010;
Kwon & Kim, 2018; Lee et al., 2018 5°] IDT ¢ &H=
ATE YA
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Aulze) A R N, 2vhe Sk 1% 3 P
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Table 2. Conceptual definition of variables by researchers

H-8: 2HIE Zo
oxef H(+he

H-9: ZwlE ol o = «aL o] 449
K

2 7o) e BF4es mrsk 4 ()3 2
o] Uik % itk

n
Y=Y HX +e
i=1
where, Y Acceptance adoption
X: Measuredvalue
€ : Frrorterm

Eq (1)

2. 23X 741 SFE=

BE ST THE 2olE Bt A4S WIES £
=T Ashs MAATE E5s

E i) 913 1598 A0S quiEe A
fov, ozl Be Ang 5
MEAE TN

Researchers Variable Question Conceptual definition
numbers
Seo, 2018; Son et al., 2014 Subjective 4 The level of perception that people important to me think I should use smart farm.
s ; > orm (SN-1~4) percep! peop Y -
P ti .
. ercepllon 6 The degree of perception that possesses the resources, knowledge, technology, etc.
Kim, 2015; Seo, 2018 behavior ..
(PBC-1~6) |necessary for utilizing the smart farm.
control
Kim, 2015 Attitude (AT ?N 6) The degree of friendly recognition of using smart farm
Larsen et al., 2009; Perceived 5 The degree to which you believe that using smart farms can increase
Lee&Lehto, 2013 usefulness | (PU-1~5) |productivity, reduce costs and time, and increase efficiency.
Cho. 2019 Performance 4 The degree to which smart farm can help improve performance and achieve goals
’ expectation | (PE-1~4) |compared to traditional methods.
. Effort 6 . . . . .
Lim, 2010; Cho, 2019 . The extent to which you think you will easily utilize smart farms.
expectation | (EE-1~6)
Kwon, 2017; Kim, 2017; Social 7 L . . -
Cho, 2019 impact (SL1~7) The extent to which influential people around you think they should utilize smart farms.
Kwon, 2017; Kim, 2017 Fac111t.a‘t10n 4 The extend to vyhlch. .t}Tere is an awareness of the surrounding organization of
condition | (FC-1~4) |technology base in utilizing the smart farm.
Moore&Benbasat, 1991; s 5 . .. .
Park, 2012 Suitability (S-1~5) The degree to which a smart farm fits existing values, experiences, and needs.
4
Cho, 2019 Acceptance AC-1~4) Intent to leverage smart farms.
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3. TAEEH g9l 2AM Table 3. Survey respondents demographic characteristics
HE s =4S QMM sl g3 Aszt Category Division Frequency Ratio(%)
9 PR EFA YAUL R SR, 20199 Sex o = o
(ﬁsﬁ Eiz ;‘E;ﬂﬁlq %7230%]272 i‘f&iﬂ ifm% Marital Single 45 273
&0l TANE . & 22589 MEXE HiEIE status Married 120 7.7
o]F 204571 BlFEJQom, ~utE Fof tigh olsf=r} 20-30 18 10.9
BE3A) ooz A Brist 190 F 1655 dis) 30-39 78 473
Vel BAA oS AEs SRR T 3914 hee 40-49 41 248
o wzehy, 25%ol e w2E AT AEE over 50 28 170
shevl 28319tk £ IBM SPSS 25.0 for Windows Highschool 2 1.2
BAZEIRE Aol ZIEEARY, FAR B, 8l Juniorcollege ! -2
B AR, OEE T B4 52 AAET Education University 131 79.4
Graduate school(master) 22 133
Graduate school(doctor) 3 1.8
|V ﬁ__l'_gm Staff 29 17.6
Administrative manager 27 16.4
Position Section chief 79 479
1. SEXL| 217 SA=E 54 Chief 24 145
Manager 6 3.6
AR Zodd SEAF 16589 AT FTATH B4 Smart farm understanding Avg= 3.6, S.D=0.71
Table 33} 2t} Total | N=165
2. AZ=AL OOEe Hd dF & LEE 24 o2 Uitk ZE # B°l WA A=Y Ha 7E
Q1 0.7 ool wehbA 1071 WS =437 9
AFIARA S ARSI flaliAE HlolE e Bt A AFRE T HAE RIS shle] EAE A9

SAuFstA] golof FTH(Kashy et al, 2019). 774 A3 AT4, < Q@A A ZHstgcty e
AT-69] M= Z47F 3.4129) 37192 Alkk=o] F R4 0
Al AYEAT ol9le] gE 3 ket fxof Hd 3. EQIHpHE
ol B 235 WA oo BtAS SwelA] &3tk

ZAE 107] Wl ghell g WH A EE Hrish] Zoup ol e S HE =Yufe)
st A8nts It Al @hs Atk 871 = HEE 5U% upyo g rel wfo)] AaaA 7t ¢l
€ A8HtE &9 Ag #ES HAEH 0789 H=)%t ol FRb oA Ao FRT} AMA LAYs=
HAZE 0.955(¢ A7 849 HAE /A e A o]2 TEFHCote?}t Buckley, 1987). Harman®] ©d &

;

O

(L =

Table 4. Principal component analysis results: Total variation explained

Factor Initial Eigenvalues Extraction SS loadings
Total % Variance Cumulative % Total % Variance Cumulative %
1 20.162 41.147 41.147 20.162 41.147 41.147
2 4.400 8.890 50.127 4.400 8.980 50.127
3 2.955 6.030 56.157 2.955 6.030 56.157
4 2.309 4711 60.868 2.309 4711 60.868
5 2.195 4.480 65.348 2.195 4.480 65.348
6 1.743 3.557 68.905 1.743 3.557 68.905
7 1.545 3.153 72.058 1.545 3.153 72.058
8 1.191 2.431 74.489 1.191 2.431 74.489
9 1.039 2.120 76.609 1.039 2.120 76.609
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o] #F-E= H7ISINTE Table 4014 HE ule} o
HA) o]l & WF 41.147%F AHsta A= A
2 Uehgtth mekd 2 Ao diojg £40A &

Hel s BA7E HA g AoE AHstthTable. 4).

Z%S(Harman’s single factor test)= i35t FYUHH
]
N

o w g

Q)
=

oft

gals

5. &2

10712 WHelo oigh AadA B8 534317 2s)
o] Pearson “JTAIT g AL HTable 5). BE 4

oA ghsel FAMCE foR Zow AU
A7 HEA T gelT ghe] ABUA Fhe 0743
o, 71 e Amel ABWAZ UL Ak A
28 48490 A7) i A A $25E 5

goe] A% EI BAY FoH, olT B Ju

(<3

WAV 7w wrEde AdE FEsAret
AII ] AGRAS B2 0203019, 7P v A
(] ZHFAE e Atk

A P, A4E BEEAL AR
S, AN, RN, A F, FAE
AP, S 5 10708 WIS S SlaiA
ASE BE BE gl titel 821248 Fasan
2984 $UE AP AW WK wEDS) 794
A3} KMO ¢ Adste] Brlsglnh e wslol
0E FYA A4 Asel folrEe poosel, BE

(€]
KMO #k5°] Kaiser(1974)7F AAIRE 2524k 0.6 ©]7d191

o} ek B Aol AEE AR B3] SAE TEoTof zol7l J=AE HrIs] fIske] dulX]
gk QRIEAM o] F312 A3lsltta HET EAHEA S ST RS AAIB] A AnkE o
Zr HEET AE T3EY BAE AR AW sk Mdy gLl A ARS8 wiEs)] Fa
FE Hrlshr] 9l 2JEAMS ST B AT olo] i3l olsish= Aol wet STA(HNEIHA] R
X a1XAFe] Fhel 0.6 o]dg 7K AES 29 J%R] gk RFo|g-Odth e adthE FE3IH o
FE Ve 2 AAAY. AR B FolA AT-5 < olf| =7} 3F(EFolth oo E ArHII FES O
SI-1, S-19] aRJAXAFL TF 0.6 3] AR ZA} Aoz BEANS AAFYTE A g ~AvlE #F &
Helom, HEFEA E3skA] LhTh O =(F=2.362, p=0.126 > 0.05), AP0l W& ~ntE F
|| %=(F=1.294, p=0.152 > 0.05), 8ol W& ~rlE F
Table 5. Correlation coefficient analysis result
. Subjective Perception Perceived | Performance Effort Social | Facilitation .
Attitude . . . . .. Suitability | Acceptance
norm behavior control | usefulness | expectation | expectation | impact | condition
Attitude 1 0.484" 0.329" 0.509" 0.645" 0329 | 0.601™ | 0.406" 0.509" 0.576"
S”EJ:CHEVG 0.484™ 1 0.349" 0.422" 0512" 0455 | 0667 | 04717 | 0551 | 0.568"
Perception
behavior | 0.329” | 0.349” 1 0.198™ 0.203" 0439 | 03397 | 03117 0.396™ 0.405™
control
Perceived | shge | 420" 0.198" 1 0.731" 0342 | 0637 | 0456 | 0487 | 0.743"
usefulness
Performance | cooee | 510 0.203" 0.731" 1 0448 | 0714 | 0442 | 0495 | 0.640"
expectation
Effo”. 0.329" | 0.455™ 0.439™ 0.342" 0.448" 1 0.543" | 0.522" 0.477" 0.470"
expectation
.Somal 0.601" | 0.667" 0.339" 0.637" 0.714" 0.543" 1 0.584" 0.580" 0.709"
1mpact
Facilitation | - \o6+ | 0,471 031" 0.456" 0442 0.522" | 0.584" | 0497 | 0.554"
condition
Suitability | 0.509 | 0.5517 0.396™ 0.487" 0.495™ 04777 | 0.580" | 0497 1 0.717"
Acceptance | 0.576™ | 0.568" 0.405™ 0.743" 0.640™ 0470 | 0.709" | 0.554" 0.717" 1
) *:p <0.05 ** :p<0.0l1
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ol Aol AvlE B 4ol MAE 29l 24

Table 6. Duncan test result 7. AFTPLe SAHINE AS: fIAIA FFHEM
Signifi level N
Smart fam - ignificance teve 2 A7) sHEe AFs] A8l 9AH ARNL
understanding 1 2 3

ST, AR olel AFAPEE AZe] Sls]

3 (normal) 80 3.85625 ° hie mer
4 (yes) 63 4.19841 q-%‘p:]:ﬂ%}:}% ‘1‘33’5}32‘:]' 10 Eﬂ?_]’é‘% —é‘;??—l' }‘%‘_‘E‘
S sese B @EY WTE A8EUT, mE 7wl e

Durbin-Watson A %S A4FFAT Durbin-Watson 2%
FEOE(F=1.248, p=0.293 > 0.05), ZFo| W& ~nlE o] HelE 0~42 Ex3E=d 00 keSS oo 2
3 89 %=(F=0.307, p=0.873 > 0.05)°] thgk E4kEA] 7] B8-S YeERY, 20 7ESE AR o
A BAHCE fofalA] @& ACE YEpith 7o glom, 40 7PAETE S AduAES JERITH

2WtE g olgf o] wE Fgolmel e ddniA At A, SAFS 1.96401™ o]
B A BAMoR fof@ zow dEut Ayl BAYl Qe Aoz wrhEith ek
(F=16.721, p=0.000 < 0.05). AFFEHo2A 3749] 2n} B oAgofA FE 37 Ry LHUSE A=
E & o= ko] Htoll ek Duncan testE A3 o AR AA" Aow AR g 38
gk Ad, 339 44, SHOR WK APE F olslE o s 9iste] BYEE WS @E ke 323 4
aFe) FEY%E WA oI5 00514 A AR ARA} EAjekEA] s %s}oq gz e ¥
ThE Ao A ACKTable 6). Vst SRR B glol 0.1 o, mE R
Table 7. Hierachical multiple regression analysis
Model Unstandardized Coefficients | Standardized Coeftficients ¢ Sig. Collinearity statistics
B Std. Error Beta Tolerance VIF
(Constant) 0.760 0.305 2.493 0.014
1 Attitude 0.416 0.078 0.358 5.328 0.000 0.737 1.357
Subjective nom 0.278 0.056 0.035 4.947 0.000 0.725 1.379
Perception behavior control 0.155 0.057 0.171 2.729 0.007 0.845 1.184
(Constant) -0.554 0.270 -2.054 0.042
Attitude 0.159 0.066 0.137 2419 0.017 0.630 1.587
2 Subjective nom 0.172 0.045 0.206 3.806 0.000 0.687 1.456
Perception behavior control 0.163 0.044 0.179 3.672 0.000 0.845 1.184
Performance usefulness 0.642 0.063 0.550 10.251 0.000 0.700 1.428
(Constant) -0.649 0.271 -2.391 0.018
Attitude 0.123 0.071 0.106 1.723 0.087 0.506 1.975
Subjective nom 0.090 0.050 0.109 1.794 0.075 0.520 1.923
Perception behavior control 0.129 0.046 0.142 2.778 0.006 0.732 1.366
3 Performance usefulness 0.562 0.078 0.482 7.180 0.000 0.423 2.362
Performance expectation -0.065 0.100 -0.051 -0.647 0.519 0.303 3.295
Effort expectation 0.030 0.053 0.034 0.574 0.567 0.557 1.796
Social impact 0.209 0.092 0.181 2.263 0.025 0.300 3.333
Facilitation condition 0.090 0.054 0.096 1.662 0.098 0.575 1.740
(Constant) -0.705 0.246 -2.862 0.005
Attitude 0.060 0.066 0.052 0.917 0.360 0.493 2.028
Subjective nom 0.035 0.047 0.042 0.746 0.457 0.499 2.005
Perception behavior control 0.092 0.042 0.102 2.177 0.031 0.717 1.396
4 Performance usefulness 0.500 0.072 0.429 6.965 0.000 0.414 2414
Performance expectation -0.053 0.091 -0.042 -0.580 0.563 0.303 3.297
Effort expectation -0.006 0.049 -0.007 -0.129 0.898 0.548 1.826
Social impact 0.180 0.084 0.155 2.145 0.034 0.299 3.345
Facilitation condition 0.054 0.050 0.057 1.084 0.280 0.566 1.768
Acceptance 0.320 0.054 0.323 5.891 0.000 0.522 1.917
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Sao] gl HA e
ZIARHS ST 2

o AN Hep 3
BE A HARY FYoll ol FA g Ho

AL EY W BEsh FRE P, A48
FEA, AZE §84, 4, w2, A8H
g, 2027, AP4oln, FHAFE 20E F 58

o] =o|tiTable 7%%).

FHE Re APIFERAP AFE 2ist]
Tawse & WES AWss AwHe Ugic. 3
AR DA Beel T P, A7 AEEAS
S5 A A v HARYEe B 455%E A
Bl Ao® UehdtiAdust R=455 F = 46.700,

p=0.000 < 0.05). F WA TAllA Aztd 848 Y
gt Ay, 3AEFY AHAWEELE 66.9%3°M(Adjust
R2=69.9 F=83.94, p=0.000 < 0.05), Al HA&} 3|7 =& ol A

71 {8t £E3F vlEATE 2ARNATE AZkE s
BA(B= 0.102)2F AZH F843(L=0429), A3 Bk
(B=0.155), 18]a1 ZAF(B=0.323)°] FE&2=0l H|X]|
T ¥ BAFHCE fog ZoE Uehgth wEbA
A7 H33 H4, H-7, H9E SAF fog=olA
AAE Ao = HrhE ok

8. A7HEe SHH AT Zut

Table 9= A77Hde] BAX AF AxE el St

2 AT 7HEE AF3] Sdste] Fg AAAE o
Z3AENANA 124 3AREe] B4 Ad= (Eq 2)
3} o], 20HA 3|HEFH B4 Ad= (Eq. 3)9F 2ol
3THA 3AEY] BAA= (Bq 49 2ol upAY 4
A IARF] ENEIA= (Bq 59 22 FHE U
e 4= QT

= A3l =870, AEZ 9% Ex70] F7) Y, =0.760+0.416 4 +0.2758+0.155C Eq. 2
2 BEFEglen FARge] HHEL 68.7%% ThAdjust Y, =—0.554+0.159A4 +0.172B+0.163C+0.642.D Eq. 3
R*=68.7 F = 45.988, p=0.000 < 0.05). ¥l W& 3|73 ¥, =—0.649+0.129C+ 0.562D+0.209G Eq. 4
AE ZAo] BEEom Ay 743%°]th (Adjust Y, =—705+0.092C+0.500D+0.180 G+ 0.3237 Eq. 5
R? = 743 F = 53.566, p=0.000 < 0.05)(Table. 8%=).
where, Y: acceptance adoption
Table 8. Model Summary A: attitude
Model | R Square Adjusted R | Std. Error of | Durbin- B: subjective norm
Square the Estimate | Watson C: perception behavior control
1 0.465 0.455 0.539160 D: performance usefulness
2 0.677 0.669 0.420177 G: Soical impact
3 0.702 0.687 0.408740 I: suitability
4 0.757 0.743 0.370656 1.964
A SARGeINE FEN AvlE B gl
o7l EYWGTF FEMFel HAE G BAH o] gskel AYE PFolRe] ANl dE, F
Table 9. Statistical validation results of research hypothesis
Hypothesis Path B P
H-1 Subjective norm = Acceptance adoption 0.042 0.031 Rejected
H-2 Perception behavior control = Acceptance adoption 0.102* 0.457 Adopted
H-3 Attitude = Acceptance adoption 0.052 0.360 Rejected
H-4 Perceived = Acceptance adoption 0.429* 0.000 Adopted
H-5 Performance usefulness = Acceptance adoption -0.042 0.563 Rejected
H-6 Effort expectation = Acceptance adoption -0.007 0.898 Rejected
H-7 Social impact = Acceptance adoption 0.155*% 0.034 Adopted
H-8 Facilitation condition = Acceptance adoption 0.057 0.280 Rejected
H-9 Suitability = Acceptance adoption 0.323* 0.000 Adopted

*:p = 0.05 (95% significance level)
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Table 10. Y “-Y, correlation

. correlation | Significance
Division N . .
coefficient | probability
Model 1* Y’ -1, 25 0.505 0.010
Model 2** Y’ -1, 25 0.764 0.000
Model 3** Y’ -Y; 25 0.791 0.000
Model 4** Y’ -Y, 25 0.826 0.000

**: p<0.01, *: p<0.05
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Figure 2. Adjust R? of the hierarchical multiple regression
analysis and correlation verification data
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