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Abstract This study was conducted to expand the distribution of new technology efficiently by analyzing the
structure relationship based on the innovation resistance model and partial least square structural equation model
(PLS-SEM). This study selected innovative propensity, relative advantage, compatibility, complexity, trialability, risk,
and extension service consisting of educational, technical, and funding services as factors affecting innovation
resistance. This study constructed a questionnaire that measured 11 factors including acceptance intention of new
technology using 33 indicators. Data was from April to October, 2017, targeting 180 farmers who did not join in
projects to spread new technologies of the Rural Development Administration. Results showed the factors positively
and significantly affecting innovation resistance include complexity and risk. Innovative propensity did not have any
effect on innovation resistance. However, it positively affected acceptance intention of new technology. The service
of the extension organizations had a negative effect on innovation resistance, but did not affect acceptance intention
of new technology. This study suggests that extension services should promote activities such as education,
consulting, publicity and pilot projects related with new technologies in order to minimize the antipathy toward new
agricultural technologies.

Keywords : New Technology, Structure relationship, Innovation resistance, Partial Least Square Structure Equation
Modeling, Extension Services

B ERe vE0EA ATARIARE AN E - PI01254501)9] Aol 93] o] Fo1x R <.

This wok was carried out with the support of “Coopesative Research Programfor Agriculture Science and Technology Development
(Project No. PJ01254501)”

Rural Development Administration, Repulic of Korea.

"Corresponding Author : Jong-San Choi(Chonbuk National Univ.)

Tel: +82-63-270-4165 email: choijs@jbnu.ac.kr

Received August 14, 2018 Revised September 10, 2018

Accepted February 1, 2019 Published February 28, 2019

190



ol

0

o8

[e]

=S

1

R

A

B

g

1

o
v

o] Hg 2Ha

T

%

Y AVle =99

8l

=
10

7l

ME

Aol o

& R&DFA}ol| w2

shyet,

Development
%3} A

L

pu

- AT T
LQI‘ s v
3L

™

h=]
1970t ©]% w|=z}

(Rural

J

-8

ok o9l

7%=l 7Y

L
L

[e]

=
[¢)
-

7}

sloith 1980~90dthol

TENE

S
1

3te] 1970t el

pil

shaa] Az
e
3 st

Udo] whalx 3y glow,

196239

S

q

shefe] Wil

Ehk
71g ok
b1 9]

3

L
L

],

ol

°

Hd A7es 7N
€

3} o] BAY} BE

Administration)
w2 73

il
=3
=

=

o}
ﬂo

of
)

X

o
;On*

0.9482 % e}

o

]

‘\lo\__\_

0.9138°]9 1L, =5 7|E8 849

A=
4

o}

ke 7=

€]
Acceptance

A
A

7]%4-8-0] & (Technology

p

L

o]

[e)

R

4 A=

el A B

1

ke
pa

2. 271% =9 U3

A, A71ES o

5

o

el

.
ols

7+

&
&

L

T

Ao A

1
A43(0.411), AFZ0.311), F84(0.265), 7]

v, 4% -

(0.692), F-84(0.581), 714315(0.266), 3414(0.208),
[®)

71EA19(0.202) ©1

17171

At} WA g )
ot

s

2 v
.

%
E

Gas

3

w
AT T

7] Au

[e)

skaL 9

bl 4] A A]

]
i

FEAEY]

e

B

oef], &

Gag

7]

14(0.261),

fu

A
==

HE7]
7)47140.352),

0.122)c0 & 283

(0.4000),

=

[

=
=]

of o

PN
=

ooz A7)

=

=

7}

T

~

2
K-
el
To°

Bo N

ajo

Toll A Al7]&e] A|&4 o]

Els

o

Fafel

27

7gbe] Aulg

k=

=
o

Ho

o]-gate] ot Al Aful7]

191



o7 T

(Trialability), 13d(Risk)

A7) 8t El =) 208 A2E, 2019

w

k]

do oy N oW T B R g T AR O B BT ol S o L ML
AT OW Orl OME flAFL QL O jo° dm.L EE DT ‘Hor dAl O# o N o ‘muL MWM Ja/l 110 J.Auo ﬂa EO 75 e
Mo o W o RO A foma R odn XET gToRw N
)] O . Joac —_
gﬂﬂ%%ﬂ%”ﬁﬂ% FRRE Sg® T¥eseu®E oW
Tl -3 = — To
L ey G & TeEd g r w, AXdR Gy
o w8 = 4 ~ qroe o) Yo = m o% o W W o — B!
: o ~ =
o W e A KO I U R (N - T R N i
™ KA Ho ut o v 1 X —_— L v o=
~ W 8 R D mm 2 2y S S
N I - o ixO < = N- B g R X = o <
™ o et Ho = 0 oo o- . o|J B oo < A B X
Tope 8§ % o) WX N o I,_Mzum,h = o ﬂoﬂTaﬁ T oo ooy X0 o
= B R oW W o= o W oo H X0 Ho =5 o 2N = o XD o
RIS B L I A T I ol S
< 8 o W oo T B it Mo Ay ol Hooe T oh = s e
o B H oy B g < B 31 4T~ gke widewlxeR
T L = RO Moo SN % = U O
N R A w Mg X Tam plPaoei L
N LK e S HE e Ee oo S g oo N W
T ooy W & = TE x = AR ok R T o= o e BT Tt
—_— < _~ ml == - = '~ ~H X o o ‘o o ;oo o
=mE EETE T @S dﬂﬂﬁ TheeREIE
B Qo XNy o Ro <F g PP = Eaoa I o M
~ io%aordwel oy = 2 W O N CH =T Browr
_ oF o ( X 8 . X o
_]/LM.Z .@L ,m._,d.]mrw# E:IME.ME%E B4 A XuV.\l/iﬂmEUrmiﬂoi
FT O pho hEadD R e LR e Pl e 282 h el
! — or —= X lo °7 o
v[ﬁrﬁmLElﬂrowﬁ 1%]Mﬂﬁd”ﬂ,1zrad”1rmb_%n7n.mafz
o) o T T W o o o T ™ o o BL g L WX gy S o T T oo
Ne &= NB o= 2 e or o e o T T W T R VI - S s
oM E oMo Joodr oo W o) KOH T o N AR R R g X BT OEm R R o o ur i
NAT e N sy BB PTHERLPTKE BT 0T W TR g H
_xfmoiurmﬂmﬂﬂgmﬁma%%_g._omu%,u@Mie_emﬁ %%Wo#mﬁ%frwfiﬂﬂ
o 0| = zuﬂzo T %o o = Mo H T o o T i o 5 o T
L L G S B SO o ooor Mo M E gy oA ode ® P = N
BT pgpApadE g 0l gerdg=@F® g WH e XET R g
mﬂﬂ%douwztﬂwuomenzng%%ﬁ%ﬂ,mH%%Wx Hﬁ%%wyﬁﬂﬂi&%
TN Ty R TR g F Qe P P ITE T 1K
ER R A R S R B NN L TR NG B
° o T = ~ woaE Y = ° A’ T s e G
G- 0 = D W g oW <3 o O Moo T oop - G e 3 2 FOCC
RS A I TS SR NS R S
N , Ao = -6 = P < j x e = O — =
BN gtdp o P ST s TR e T NER SR KT
ol = A XL g A e = oo BN X ﬁd. oy W Mo - X T 2% 4 F K
T i O = I =T SR i N I A A= (RO SIS - B -
L do A < N = = T o oo Nlo o {f 9| =) 2= T2 N
e A O A i RN A R
TP Xpe’ agydad ey shalghiodysTL L
TERFR AR e ST Rye o palas ™ok pr
Tl ga TR N Do WS F o ® T PR
ﬁeduwow X o = ok =9 g L W T %o T AT = M SR < Ja do Y K
o B H 2N T T B e < e L = B A N S-S N =i
P T W REAPRBERTERRE T AR RaE T ® g0 g » 0
BTN TRV AR TIETIATE WX BT T B o SRR S o L - T

A
192

[¢)

L

% o]#(Relative Advantage), 7|

KInnovative Propensity)
*J(Compatibility), 7]%55d(Complexity), 17}

<]

kel
1e 4

T

%

014

R
[e]

7N

8

ZS|
8

Z]



Y A7e 29Tl gt

238 24 AAFRES o]&dto]

Table 1. Latent Variable and Indicator

. Indi- .
Latent variable Question
cator
xy |1 actively seek new things.
xy |1 have a strong desire to acquire new knowledge.
Innovative - -
. x3 |1 am interested in new technology.
Propensity - -
x, |1 want to experience new things before others.
Z5 |1 intend to accept new things for my farming.
" Accepting new technologies will increase
Relative ® | production.
Advantage 7 |Accepting new technologies will reduce costs.
xg | Accepting new technologies will improve quality.
" Accepting new technologies will lead improvement
Compati- O |of farming technology.
bility . Accepting new technologies will lead increase in
' income.
. It will be difficult to understand the terminology
Compl- "' | related with new technology.
exity " It will be difficult to apply new technology to my
12 farming.
. 213 |New technology can be given a trial.
Triala- — -
. Various information about new technology can be
bility Ty
collected.
Z 5 | Farming with new technology will be at high risk.
. Payback period of Farming with new technology
"% | will be long.
Risk . Cost of farming with new technology will be
' I higher than conventional farming methods.
Increase in productivity of farming with new
Z g |technology is more uncertain than conventional
farming methods.
Technical ~training on farming with new
Educ- T 19 . g . g
tional technology is essential.
ational - p -
Capacity of extension officers in charge of
Support | . L
technical training is important.
Selecting farmers who want to join technical
Ty ..
training accelerates acceptance of technology.
Technical ~consultation on new technology
Exte- Lo
R Tech- accelerates acceptance of technology.
nsion | . o
Serv nical " Post management of farmers joining in pilot
ice Support » projects accelerates acceptance of technology.
It is necessary to provide continuous
Toy |supplementary technology related with new
technology.
Rapid agricultural funding will help acceptance of
Fund- Tos .
i new technologies.
in - - - -
N Appropriate agricultural funding will spread new
Support | Tog
technology.
" Participating in pilot projects related with new
7 technology is a waste of time.
Tog | It is annoying to talk about new technology.
. I do not understand why other farmers
Innovation z rticinating in pilot ects related with
. 99 | participating in pilot projects related with new
Resistance 2 |P patng P pro]
technology.
T3y |1 can not trust effect of new technology.
" It is troublesome to connect with extension offices
3t having new technology.
T3 |I plan to use new technology.
Acceptance —
. I invite new technology to other farmers around
Intention T3

me.
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GHE W PAATE A7EAEE w90l G
S A GAA A REA AuAE A7 E
AES EUOF TS A= Ao 2 AT T
Znge TS
ATRYL TSR AT o) FRAAL AT
7HAE ARzt AR EY o] & VINte R FAA HE
< FHstglon], 97702 Table 291 2.
Table 2. Research hypothesis
Hypothesis Contents
H Innovative  Propensity has negative effect on
Innovation Resistance.
m Relative Advantage has negative effect on Innovation
Resistance.
m Compatibility has negative effect on Innovation
Resistance.
4 Complexity has positive effect on Innovation
Resistance.
Hs Trialability has negative effect on Innovation
Resistance.
H6 Risk has positive effect on Innovation Resistance.
u7 Extension Service has negative effect on Innovation
Resistance.
s Innovative  Propensity has positive effect on
Acceptance Intention.
Ho Extension Service has positive effect on Acceptance
Intention.
H10 Innovation Resistance has negative effect on
Acceptance Intention.
3.3 Zago}t
Partial Least Square ZZE3> <¥-R2F(Outer
Model)#} WH-2(Inner Model)S 7835t 2 H7}
S stk R RE S Table 19 AT S 7}
ARz #AE UERATh Fig 13} o] gzt
o ¥WAE uehd RIS WEERY Ee xRy
(Structure Model) 2.2 E#t}, 95-2F H7le= X7 A
#] =(Indicator Reliability), 1% L34 21¥] =(Internal

Consistency Reliability), 5%EFd~d(Converge Validity),
I e (Discriminant Validity)=S ©]-83Hc},

U ge] Hrhe oA W42 3-414(Collinearity),
7 Z7|5%(Path Coefficient)®] fr24, R?3HS o] &3tk
Table 3-= 2|3 9 RS F7telr] 943 A7b7le

& HolEth
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Table 3. Criteria of Assessment

Model Assessment Criteria
Indicator Reliability Factor Loading = 0.7
Internal Consistency - | ., -
Outer |Reliability Dillon-Goldstein’s p = 0.7
Model |Convergent Validity AVE = 0.5
Discriminant
Validity Fornell-Larcker
Collinearity VIF < 5
. <
Path coefficient prvalue < 0.05 or
t-value > 1.96
Inner 9
Model s If levels of /2 are 0.75, 0.50, and
R’ 0.25, predictive accuracy are high,
medium, and low respectively.
IR PAET F AL AHEE aQHAG
(Factor Loading)#to] 0.7 o3, Ul A3 M&e
Dillon-Goldstein’s p 3ol 0.7 o4, IFEGAHS A&
o] 8T Awe AABES vlehe FdRAF
Z(Average Variance Extracted, AVE)©] 0.5 o4& ¥
V71Eo 2 AR A daA] )\]g]_]_vq JEe o
HZ 0 2 Cronbach’s a #HOZ AFdAWH AFHLS

=

A 7VslE ko] 91o] Dillon-Goldstein’s p ©]-8-3}
SAEH17, 18] FEEFIA L el 2o AVE Al
o] YA FAte] 7hg o AR 7ok
3It}= Fornell-Larcker 7158 ©]-83}3it).

gEEy WhET 3 Fade
(Variance Inflation Factor, VIF)7}
%, ARATE Felge B2
E 2 E 3 (bootstrapping)
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Table 4. General Information of Farmers Loy 0.793
Growers Loy 0.798
Division characteristics -
(M+£S.D) Funding Tas 0.754
Support Tog 0.711
Age(year) 55.5+9.64
Loy 0.781
Career(year) 19.80+13.15
Tog | 0.862
Family Memb 3.06+1.27 i
amily Members (persons) lnnc.)vanon oy 0.825 0.923 0.707
> Resistance
Land(m®) 2.545£2.22 Ty 0.849
Education(1=Below middle school grad., 2=High 2.01£0.79 T3 0.883
school grad., 3=College grad,. 4=More than a grad.) - 0.890
Acceptance 32 ' 0.887  |0.797
Intention T3 0.896

4.2 EEHo| "I}
Table 5+ A& A =S AT A8 A4F, U
4

€]
3= Dillon-Goldstein’s p 3k,

s
Al
°)
=33 7d A Ees L[4
BOAe A2ae AVEZRS ANS AT A= ol thE dwa Ades s Ao puds, 24
t dddARe Fo 2AES AT AEsE @ AR FAelnA) sk dANSE Qe da U
nh @ AW QixE HelE). Z=4351=22 #I35H= Dillon-Goldstein’s p kS 0.7 ©]
Aoz 7 AANFE Ay Y 24HE Ao g
Table 5. Outer Model Assessment Uk SAAZIE] FRRAE S ISERAES g
. . Factor Dillon- 6‘]—11:— @,’ZH%—’FQJ AVE 3+e 058T} ﬂ pas @—ZHEH‘/I\‘%
Latent variable Indicator Loading | Goldstein’ AVE .
e | Goldsin's S48 Ane AAgel sk
x 0.833
1 -
- AL 54 ARG} e AR A
T, . B -
Innovative A ekl A HFE At SHA A7} ddsks Ao
P . T3 0.836 0.922 0.702 o B = .
ropensity - Py 2 Fornell-Larcker 7] o]&3gtt. 574 ZA|wgo]
4 R
PR Ry AVES] Aol the A el 4aAsnr) 2
5 .
- 0.899 739~ Fornell-Larcker 7)ol 93] e} FAS w3k
6 .
) ZhA o) FA ZTAE
Relative Advantage | @7 | 0.881 0so1  |o717  ASE IERITE Table 6014 tlZA Soll FAl A
| o FAE 7 ARG AVES] AFEL elmlste] o] 43
Tg 0.999 = A S okl B3 doll $1XE A 1
Compatibility 0.924 0.750
T, | 0707 FPATFED 22 2S5 Atk mEbA, 2 AT
. Ty | 0786 AAes MR 59420 Ao s ekt
Complexity 0.843 0.723
Tyy | 0910
N Z13 0.975 Table 6. Assessment of Discriminant Validity by
Trialability 0.867 0.726 L.
Ty 0.708 Fornell-Larcker criteria
15 072 Intril\(/):aReI:ﬁV Comp Comple|Trialab| . Extensi Inn(;)r:'ali Aa‘;fcef [
. Ty 0.847 PropenAdvanta"blm xity | ility Risk Se(r)\?ice Resistan| Intenti
Risk 0.858 0.602 sity | age | ¥ v | on
@y, | 0728 :
S — | Innovat;
Z1g 0.751 Pve 0.838
ropens
Educational | 19 0.839 ity
S Tt Relative|
Extension Hppo Z20 0.658 Advant| 0.397 | 0.847
) 0.923 0.602 age
Service . Ty 0.804
Technical Compat|
S a1 0.378 10.458 | 0.866
upport Tog 0.831 ibility
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Comple 7(:;;74]_)’10 _%9]/\3% B%E——/—\—EEH%] ﬂmti% o]%‘gﬁ Zﬁ‘
ity |0:03810.196]0.088 | 0.850 . - B
by Fa9n $AAT 99 3, 7% B 994
rialabi
: 0.481|0.443 10.336 [ -0.011 | 0.852 _ _ -
iy 1% frolsaol A HAARA e e whel A
Risk |0.144 {0.077]0.124 | 0.435 | 0.160 | 0.776 - - _
Extensi (+)9] ogtﬂ:% U]ﬂ H49} HGO] XHE—HE]%Q' )1‘_]7139] %
on |0.712{0.465]0.357| 0.053 | 0.467|0.235 | 0.776 = = = [
sn 3 1940l ALSE FAAFE ALk AL o
imovai A 4 odehetadl 7 844 AAAEe H04T
on
- [0.211]-0.123|-0.065| 0.370 |-0.156{0.410 | -0.219 | 0.841 — _ - -

Resita ot ol 77 Qe nAA) gk Wk 1% el EelA
Acce =gl B(he] FFE PIAE 20w et Hel
nce « _ - _ -
Intentio| 0341 [ 0255 0.390 | -0.048 | 0.338 | 0.013 | 0.284 | -0.193 | 0.893 A AL} Aolo] FHA 1 = TS SAA G

n
= 271% Elelgel o 2 93 A gle 8
_ _ AA OIATFASE Al7]e £ dro] ARt} o]9h
4.3 LIE280| -} e A teral 1 o] o1ro
. , o R BER Auas A4 RO 9% 7
Partial Least Square Structure Equation Modeling®] , | Al u =] o] gt 2 e o
Z o] X 2| ut kol = o} oS w
ARe 2 melle 54 F s A $44 e P PR e e
o . o A7) gk Ao et wivteR HaAge ®
ol ZAH 4~ H4(latent variable scores)E AJAsH= A _ 3
Olglﬁkoﬂ o}_‘:[LE% ol gEo- U] ‘]Z] ol Ao L]—E]—L]—E]—
ot} AW A AH 2Ho] Erbss A e - o= S A
. T =76 =/ oY 7™ T N ° o = 1o -
- S, Feliel 10%2 A9, $AARe Edelgl
o FAAE FUH GO o] ol okl FAMGe
B¢ g3ES nxE Ao 7 e galxdle] 4
T3]0 Bolsk 2~ o) A Blolo o) . _l"() o o= A= = o =T
SAAE AT 5 3l 3 s ¢ VIFE } N
- i A % 714 B ol AL o 5 Ak Az
Fig. 1904 A28 ol wisel A B2 242 5 e
- - AA] A 3}l 0] 0]EEO] ke 217
B 3R o AT 4 han NI SR SIS A e 03199
L ona . . . 0.134% %
¥ e 28000 24 GFAAEAE carlIAR ol Hes
SHATH19]. LW 34 éﬂr% Table 72} 2t} .
Table 8. Assessment of Path Analysis
Table 7. Collinearity of Exogenous variables hgel;?; Path ngrflf;' valie | o esult B
- - t
Dependent variable: Innovation | Dependent variable: Acceptance = = L
Resistance Intention H, mgzzzzz };:S’Ef:sg 71-0.036]-0386|0.700| Reject
Independent variables VIF  |Independent variables VIF
Innovative Propensity 2.231 |Innovative Propensity 2.044 H, ?elativtc? Advapttage  1-0.040-0497/0.620 Reject
Relative Advantage 1.662 |Extension Service 2.051 nnovation resistance
Compatibility 1.359 |Innovation Resistance 1.057 H, Eompat.ibility - 0.012 | 0.1670.867| Reject
Complexity 1.355 nnovation resistance
Trialability 1.508 H Comple?(lty - 0.218 | 2975 |0.003 Fal_l to 0319
Risk 1.360 Innovation resistance reject
Xtension Service 2322 pg | Trialability = -0.068 |-0.885[0.378| Reject
Innovation resistance
2 WA =5 B o] W= A &3} o 1= Hs ﬁllsl(;vgon resistance 0.3921533910.000 Frzglectto
A A 37 FEUFE Ao B
Extension Service — Fail to
= =gy [e) o 1) - K
- TR 'r‘-/] VIF+= SE_E}- 31]'\_. Zi._i E}N\r’}‘- Hy Innovation resistance 0.251-261610.009 reject
F il H E}Tﬁlﬂ HH-/] TEUTFE _1,:_%1_9] Fgog = Hs Innovative Propensity — 0.267 | 2659 |0.008 Fail to
Acceptance Intention ) : reject
g 3709] VIFE suc) 2okt upeha, B dte] P
xtension Service — .
HE YA AL 7]ER] sHT} Aol T H Acceptance Intention 0.068 | 0672 |0.503| Reject
ek wAlE B Frh Fail to |0.134
. reject
AR AL Table 2004 AAHE 7HHL AAS 4+ 9 H,, |Innovation Resistance— | ;o1 | <ol 0o | (10%
- _ P 191 Acceptance Intention . : : signific
o A2 AR AAG B2AS, AT, -3, -ant
- level)
p-#k& Table 83} ko] AAI3}3
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