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Abstract The use of digital information technology has become important in order to effectively respond to
changes in production conditions in Korean agriculture, which are continuously worsening due to a decrease
in the rural population, deepening aging, and climate change. Accordingly, this study analyzed the factors
affecting farmers' adoption of information devices use and the effect of information devices use on
agricultural product sales using the propensity score matching method. As a result of the analysis, it was found
that low-age farmers, high-education farmers, and leading farmers are highly likely to adopt use of
information devices. For farms with similar characteristics such as age, management size, and farming type, it
has been confirmed that farms that have adopted information devices use in agricultural management have
higher sales of agricultural products. Therefore, increasing farmers' access to information and the ability to
use information devices provides implications that farm income can be improved. The government's
informatization support project in the agricultural and rural sectors is important so that farmers can have the
ability to distribute informatization devices and utilize agricultural information, and active investment should

also be made in information infrastructure.
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Table 1. Variable definitions and descriptive statistics of variables

variable definition Treated Controlled diff. test
mean [ Std.dev | mean [ Std.dev | (p-value)
treated variable
ict_use adoption of informatization (1=yes, 0=no) 1T o [ o [ o ] -
outcome variable
agsales agricultural product sales amount (10,000won) 4155 | 11563 | 1560 | 4032 | 0.000%*
explanatory variable

male gender (1=male, O=female) 0.91 0.29 0.81 0.39 0.000%**
agel under 39 years of age (1=yes, 0=no) 0.05 0.21 0.01 0.10 0.000%**
age? 40 to 49 years of age (1=yes, 0=no) 0.14 0.35 0.05 0.21 0.000***
age3 50 to 59 years of age (1=yes, 0=no) 0.35 0.48 0.18 0.38 0.000***

aged 60 to 69 years of age (1=yes, 0=no) 0.33 0.47 0.33 0.47 0.726
ageb 70 years of age or older (1=yes, 0=no) 0.12 0.33 0.43 0.50 0.000%**
edu_e elementary school graduation or below (1=yes, 0=no) 0.06 0.24 0.38 0.49 0.000***
edu_m middle school graduation (1=yes, 0=no) 0.10 0.30 0.19 0.39 0.000%**
edu_h high school graduation (1=yes, 0=no) 0.40 0.49 0.30 0.46 0.000%**
edu_c college graduation (1=yes, 0=no) 0.16 0.36 0.06 0.23 0.000%**
edu_u university graduation (1=yes, 0=no) 0.22 0.42 0.07 0.25 0.000%**
edu_g graduate school or higher (1=yes, 0=no) 0.06 0.23 0.01 0.09 0.000%**
offsp children and grandchildren cohabitation (1=yes, 0=no) 0.37 0.48 0.21 0.41 0.000***
career farming experience (year) 20.78 15.08 34.03 19.42 | 0.000%**
career_sq square of farming experience (year 659 830 1535 1334 0.000%**
facre cultivated area (ha) 2.40 4.76 1.39 2.28 0.000%**
employ employment of agricultural labor (1=yes, 0=no) 0.39 0.49 0.24 0.43 0.000%**
major a part-time farmer (1=yes, 0=no) 0.20 0.40 0.13 0.34 0.000%**
mach possession of agricultural machinery (1=yes, 0=no) 0.72 0.45 0.66 0.47 0.000***
org participation in producer organization (1=yes, 0=no) 0.51 0.50 0.28 0.45 0.000***
onsil possession of greenhouse (1=yes, 0=no) 0.27 0.45 0.15 0.36 0.000***
cropl a rice farmer (1=yes, 0=no) 0.29 0.46 0.46 0.50 0.000%**

crop2 a grain farmer (1=yes, 0=no) 0.09 0.28 0.08 0.28 0.572

crop3 a vegetable farmer (1=yes, 0=no) 0.19 0.40 0.18 0.38 0.135
crop4 a fruit farmer (1=yes, 0=no) 0.28 0.45 0.19 0.39 0.000%**

cropb a special crop farmer (1=yes, 0=no) 0.03 0.17 0.03 0.16 0.397

crop6 a medicinal crop farmer (1=yes, 0=no) 0.01 0.1 0.01 0.10 0.385
crop? a flower farmer (1=yes, 0=no) 0.04 0.20 0.01 0.10 0.000%**
crop8 other crop farmer (1=yes, 0=no) 0.06 0.23 0.04 0.20 0.008**

(a) * p<.05, ** p¢.01 *** p¢.001(b)
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Table 2. Results of probit regression for adoption of

informatization
variable Coeff. Std. Err z-value p)z
constant 0.165 0.145 1.14 0.255
male 0.092 0.061 1.52 0.129
agel 0.486 0.134 3.62 0.000%**
age? 0.389 0.089 4.38 0.000%**
age3 0.332 0.066 4.99 0.000%**
age4 0.246 0.057 4.32 0.000%**
edu_e -1.761 0.133 -13.24 0.000%**
edu_m -1.325 0.129 -10.29 0.000%**
edu_h -0.986 0.121 -8.13 0.000%**
edu_c -0.626 0.130 -4.80 0.000%**
edu_u -0.429 0.127 -3.37 0.000%**
offsp 0.167 0.044 3.78 0.000%**
career -0.005 0.004 -1.04 0.297
career_sq 0.000 0.000 -0.72 0.473
facre 0.038 0.007 5.54 0.000%**
employ 0.157 0.044 359 0.000%**
major 0.022 0.053 0.41 0.679
mach 0.215 0.045 4.77 0.000%**
org 0.397 0.041 9.58 0.000%**
onsil 0.152 0.051 3.00 0.003***
crop2 0.138 0.072 1.91 0.056*
crop3 0.047 0.057 0.82 0.410
crop4 0.202 0.052 3.88 0.000%**
cropb 0.183 0.116 1.57 0.115
crop6 0.009 0.179 0.05 0.959
crop/ 0.714 0.135 5.28 0.000%**
crop8 0.180 0.092 1.96 0.050*
pseudo R?=0.241 LR Chi2(26)=1864.9 Prob)chi2=0.000

*p<0.1 ** p¢0.05 *** p¢0.01

BAPdE (careen Tt HAMEE Y] Al |

JE3} o] JFS A Y= A0 E YT A4

A HA (facre)o] E4= FHI} 7]7] &8 A 715-A4]0]
A vEbgth E3 5908E 185 Hemploy),

A4 (career_sq)

m}r R rlr
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o w2 7202 A} AR} 22of 7HQ1gE 57t
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54 & A0= Yeiyith 91, A G s (major)S FJHSH
717] &4 A= BAA 59/40] A=A eoitt.
ol2jgt Ait= B0 FYHOIHA FHoll FA4F& ot A
A E5E AFH 0= ol Ars7heol 58sol &
B3} 7171 &8 7hsAdo] ARtz B2 Alseith

FsBHE JHS} 7]7] &8 A= 7t =HEE
= Aisk= 57Herop1)oll BIsH A& 57Herop2),
57 Heropd), SFls7Herop?)= HHE3} 717] &8
W& 7Fs/d0] 2 A0 UEoH, 457 Kerop3),
E-84E57Herop5), 8257 Heropb)= JESH 7]
7] 28 Aol BAA §-9/do] YA gttt

4.2 SEEA Tt

Aol & o] FoiA)7] YA TEFgel &
Aafok ek, wok x| zgtel 453k 7o) Aapadet
SLsHAY AR AFHSE 7 ST SAIE R
Yo 37 57k 3599 sl 71 "2l el
O|FofA|A| =ttt AA &I} F40A A|2)=]7] wZof
AA BT G119, po7]. WA Aol AR
& 712,508 §7HRE, WA Folle ARHEe] &
&2 57t 5Lt FEF G ASOIA AldE AR #
o] gle Aoz EHHUY. 35 AAEol Y=
== & = Aok

Fig. 12 43} 7]7] &8 A9 of ol W& JF+
HEE AAPHEDT FARDEHDH R -8t
S I FE O s|AETIF O R et Flon 7he
2 P FHeolal, =52 kol Fig
< 2H, JHS} 7] 82 s g2 BANE &
7t e W2 4T 720l Bol 22501 9L
< b, AES} 7)7] 285 AR AAHE 5719 A
FA= 2 ol gol BiEo] k. BE AT
Rt ARG SAHE 2F = 559
2 o

2E3 Q52 S o® SRIFIHY

9) A4 0.95~1.0 7oA BAES WA= 57171 e
AXY Fig.10]4 2olx|at JX A ke 3357} EA AL 3%
717} EaLs]o] Qi

T T
0 2 4 6
Propensity Score

‘_ Untreated [ Treated ‘

Fig. 1. Distribution of propensity scores between
treatment groups and control groups

Table 32 i3 9] A2 7|3t Aot} wj& o] & o]F
o] ALE AT FAETS E/AJo] fAISHA7] o
o v o159 =P} AAA G Fpseudo R?)°] HiF
ol B9 AAYAS T ot wjA] Hell= 2
A Fhol 0.24101%0=H WA ol ARAS Fhol
0.004= =LA WolA wjA o]% Ay ety} AT
E40] tie fARIAEE & 4 it TR #EShH Y
A& H 1t (mean of the squares of the standardized
bias, MSSB)10)9] A &= wfj3o] & o] o] H 52 SIS 5=
AUk MSSB= A4S 5400 ARGE HE A
o] Z+zre] B3 WolE A9t H, AlE ¥ 1 g2
TRF grolet. wabA MSSB HiA o] & o] Ro| X #3}
HO| Fho] ZrobA MSSB #t= Zopxict. Wi o]dofl=
MSSB #to] 28.80]%0=tl wiA o]% 258 wl-- oAl
ot HOZFAE(bias reduction)lDo] FEHOZ 3%~
5% ol/dolH uijHo] & o]FojFrial Hrlst=H|[15],
90.4%7F vret miAo] 2 = ekl g7k 4= Qi

Table 3. Matching quality verification

pseudo R MSSB
Before matching 0.241 28.8
After matching 0.004 2.5

ARG BAAG Agia=o] +@4(balance)S

10) =3} HOJ&= Caliendo and Kopeinig(2008)[2319] AR
< osit.

MSSBuyz o5

11) bias reduction = 100 x |1 ks 2

~ MSSBuyyera
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difference)?} ¥4 (vraiance ratio)s =&oF4ct A

W 7He] ARt 4P ol FH vl = EESHE 2
o]&= 09 B Zr 1 A= 19) e 2=t Hls)
Q1E(2022)[241> #EZ3FE Ao]7} 0.25 o[, &4
19] 755 3 °1FAL Tkl SH{th Table 4

= Ao 2ok Aok B4 Y 2 Ve A
Adl, Wiy & HEE AgHsY] 3284 Zjol7t 00
230 91, BAMIE= edu_e, crop5, crop85t A5k
1o g5 k. wehA] AkE o2 vy & RS9
#3A0l BHEUSE D 5 AU

EL)
=

=

R=]3
Hl=

o] g 715 ’3}‘5\%[1 o] 717t K3} 7]7] &8
= QA k2 A4S AdEHE TS 321792
2 gt Hepd 4ust 7] B8 Ao SAE
wololo] 0385H Z7H3t kS QAgich AGNE
oA AYEYE epanechnikov FEHZ 7HY3 EH
A= 9979r49] Hjl F7F B3t biweight FEHE
7185 BolA= 9819Hdo], normal BHIE 713%
oA 1,1605HH0], tricube FEHE 7HFE 3ol
A 9g2ukele] Wojol 571 w3} Sl Ao et
o} ey o Rl gs4ulle] mofel S bAE

AREa =
BT o] B ATT #4239} 55 SAH0.
Table 4. Explanatory variables balance before and 2 Jootqirt. webs w7ke] AHS} 7]7] &8 Aeo]
after matching =22 ghfjof] FA A0l YIRS v X 7 Q1SS FHolst &
variabl standard difference variance ratio =
anavie before after before after el
male 0.27 0.03 0.56 0.93
agel 0.2 ~0.02 418 0.92 Table 5. ATT estimation results by methods of
age? 0.33 0.04 2.75 1.09 tchi - 10.000w
age3 0.40 0.04 155 103 matching (unit: 10,000won)
aged 0.01 -0.07 1.01 0.96 matching Treated | Controlled | ..
difference| p-value
edu_e -0.83 0.05 0.24 1.22 method group group
edu_m -0.24 -0.01 0.61 0.98 nearest neighbor
edu_h 0.21 ~0.03 1.14 0.99 matching 4,155 3,217 938 0.000%**
edu_c 0.32 -0.03 2.39 0.9 tn
edu_u 0.46 0.03 2.82 1.05 kernel maEchmg 4155 3.158 097 0.000%+*
offsp 0.35 0.00 139 1.00 (epan, bw=0.06)
career -0.76 0.00 060 1.04 orel e | es | sim | e | o000
career_sq -0.79 0.01 0.39 1.07 (b 'V!%'%g) ’ ’ '
facre 0.27 0.00 4.35 0.95 kemg'métchmg
employ 0.34 o.og 1'22 1.00 (normal, 4,155 2095 | 1160 | 0.000"*
major 0.19 0.0 1.41 1.03 bw=0.06)
mach 0.14 0.05 0.89 0.95 kernel matching
org 049 0.00 1.25 1.00 (tricube, 4185 | 3173 | 982 | 0.000
onsil 0.30 -0.01 1.54 0.99 bw=0.06)
crop2 0.02 0.02 1.05 1.07 radius
crop3 0.04 0.04 1.07 1.06 matching(caliper | 4,049 3,195 854 | 0.008%*
cropd 0.23 -0.01 1.33 0.99 =0.01)
crop5 0.02 -0.04 1.14 0.80 * p<o1 *% p<oo5 *R¥ p<001
crop6 0.02 -0.01 1.25 0.94
crop?/ 0.19 -0.03 3.67 0.88
crop8 0.07 0.04 1.34 1.20 5 751%

4.3 MX|gdt EA

Table 5% iAW o] weh BAAXAIHATTE
A3t djolct. of7|A ATTE HE3} 7]7] 8-S e
St 3712 diiK(treated group) L& AR 3} 7|7] -2 A
g o]0 Uehh= wANE Wi} o] 577F FES)
717] &85 A9 skA| e A 7Pt ol ol
&= g Zjojole}. 1t]1 HZAMAHE S HLF=
HAo A FESE 717] 82 AEet w7k 4.155%H

8% 392 olof 5719] 34t S T3k
A% 4 Uk & A7 5710 485717 g Al

54 Bole] W1 Ashl de AEEAS B 2
o, 4G, G5 5 AR S K SN
595Gl Bust /7] B8 AT 57} o 2L
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