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Table 1 Individual characteristics, family characteristics and pig breeding characteristics
of large-scale pig farmers of the respondents
5 FEAR 5 FEA&E
A4 S5 Type G HEBI/% AT A5 Tyve G I/
Variable name o P . P Proportion Variable name - P . P Proportion
size size
o P
5 Male 656 90.86 SAKELT 17 2.35
P53 Gender 3 persons and below
4 Female 66 9.14 FEEFAE Family size 4~6 A\ 4~ 6 persons 541 74.93
30% KU PN
33 4.57 164 22.72
30 years old and below 7 persons and above
31~40%
31- 40 vears old 110 15.24 1~2 A 1-2 persons 259 35.87
) years o L7 E) %
41~50 % Number of household ~ - Sons
A Age 337 46.68 mber O IOUSER 84N S-dpersons 404 55.96
41-50 years old labor force
5 AL E -
51~60 51-60 years old 217 30.06 59 8.17
5 persons and above
612 &L
61 &l)f J‘dj:b 25 3.45 0N None 325 45.01
years old and above SERESM I 4 T
64 R Number of family migrant
FRUT 169 23.41 umber of Ty migran 1A 1 person 362 50.14
6 years and below workers
7 i 2 L
SEHF R 7~94F 7-9 years 307 42.52 MNEILE 35 4.85
Years of 2 persons and above
education 10124 10-12 years 200 27.70 Bl J Yes 409 56.65
134E 1%L | Sci-tech model agricultural )
46 6.37 5 N 313 43.35
13 years and above household i No
10 L 2003k &L
FRUT 577 79.92 A%& AT 395 54.71
10 years and below 200 pigs and below
QZ,\T
q;%?%ﬂilﬁ P A 201~500 %
Pig breeding 11~204F 11-20 years 125 17.31 . . . 226 31.30
. Pig breeding scale 201-500 pigs
experience
21 KU E 20 977 501%&L1L 101 13.99
21 years and above 501 pigs and above
®2 LTEENRMHRESIT
Table 2 Variable definition and descriptive statistics
-3 NEZE
75 44 B Variable name AR5 X Variable definition e ﬁ{ﬁt
Mean SD
BEAETEOR SEUTIUBETRAE P R A SRR AR A T HOR (U SEmf ) 7 SRR =1, AR =0
Intelligent production Are the interviewed large-scale pig farmers willing to adopt intelligent production tech-  0.83 0.380
technology nology (For example, real-time monitoring)? Willing = 1, unwilling = 0
BEEIEA ZAUTIBLTRME PR A JE R R AV A B R (Bl A iR ) 7 =1, A E=0
Intelligent management Are the interviewed pig farmers willing to adopt intelligent management technology — 0.87 0.340
2 LS technology (For example, rural e-commerce)? Willing = 1, unwilling = 0
Qutcome X SZ U BRI P R TR A IR 55 SR (Bt APP R LR 7 I
variable B Ss HR e e . . . o . .
Intellicent service BE=1,AEE=0 Are the interviewed large-scale pig farmers willing to adopt intelli 0.85 0.357
Serv. . .
& o gent service technology (For example, request expert help through app)? Willing = 1,
technology o
unwilling = 0
RS RV IE N SEVTHUSETRSE PR RN A B WIHOR (Bl a2 AN —2ett)) 7 JE =1, A&
Safety traceability B =0 Are the interviewed large-scale pig farmers willing to adopt safety traceability ~ 0.83 0.373

technology

technology (For example, paste QR codes on pork)? Willing = 1, unwilling = 0
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£3R 2 Continued Table 2

A4 24 FR Variable name

AR 5E X Variable definition

TIME bRk

Mean SD
A3 it ‘ N . N o 4
I et ZUIBEFR G BB M ? £=1,7=0 Do the interviewed large-scale pig
Treatment 0.77 0.422
. Internet use farmers use the Internet? Yes =1, no =0
variable
91 Gender ZUIHHER B =1, % =0 Interviewee gender: male = 1, female = 0 0.91  0.288
2018 4FZ i # JLBRAR MR/ % :30 B e Lh F=1,31~40=2,41~50=3,51~60=4,61
AR Age % ] UL 1=5 Actual age of interviewee in 2018 (years): 30 years old and below = 1, 313 0.871
31-40 = 2, 41-50 = 3, 51-60 = 4, 61 years old and above = 5
SRS
AR EFFE. ZH 2 HEM/4E Years of education of interviewee (years) 8.85  3.099
Year of education
R SEVIEHEAASEFRIEAT AL 2 2018 AF AR R/ 4F - 10 4F B LA R =1, 11~20=2, 21 4}
) ; H’I'“/‘_ PI_I-=3 Years (years) of interviewee entering the pig breeding industry to 2018: 10 1.23  0.482
Pig breeding experience
years and below = 1, 11-20 = 2, 21 years and above = 3
, SESZ TR YR E S i -
I i A FREHLEE Family size 201841?52 Lﬁﬂ“%#%ﬁ FI’J%‘(A)E‘L A%/ N Total household population of large 483 1597
Covariate scale pig farmers interviewed in 2018 (person)
KRS58 180 Number 2018 432 Ui FUBL IR M 1 B9 R HE 57 )1 1 i/ N Total household labor force of inter- 500 1376
of household labor force  viewed large-scale pig farmers in 2018 (person) ' '
ABESh I ﬁﬁﬁﬁﬁi 2018 4FSZ U MR FERE 1 I R BE S HE 45 T A8/ A\ Number of migrant workers from
Number of family migrant . . . . 0.90 0.981
households of large-scale pig farmers interviewed in 2018 (person)
workers
. ﬂ&mmﬁ ZVIIAETGE PR B R RIE 7 JE=1,%=0 Are the interviewed large-scale
Sci-tech model agricultural . . 0.43 0.496
pig farmers technology demonstration households? Yes = 1, no = 0
household
AR R A 2017 AFZ USRS AE 1 A A A i, BUWEL The number of pigs sold by the inter- 5 49 0.994
Pig breeding scale viewed large-scale pig farmers in 2017, taken as logarithm ' o
SEUTHUSE TS PO AR A T R T ARA T =1, 808 T =2, —ft=3,
HARINH BT k=4, 4R T fit=5 How well do the interviewed pig farmers know about intelli- 2.58  1.004
AT Technical cognition gent agriculture? Very little understanding = 1, less understanding = 2, general = 3,
AR more understanding = 4, very understanding = 5
MeCh,amsm ZUTREIE PR A I RN T2 M EAR =1, il =2, — =
variable BN 3, MMEE K =4, MR K=5 What do the interviewed pig farmers think of the value 391 0.937
Value perception of intelligent agriculture? Small value = 1, small value = 2, general = 3, large val~ h -
ue = 4, large value = 5
H1 3 T AR T AR B R W R A - A0k
T (7 LI O B RS SR 4 7 % T A 7 R Yi=a+ BX;+ yControl, +e, (D
R PR B S5 HOR L A W R R KD, YR MBI PR A B AR

A B R AN S o oAb Ty T i LR
W) 32 5 32 2UA AR R0 9,11 a, HORfil L1
W 1) 3215 5 F- 249 52 BB AR R 1.16 a, (H R A ] L3
P £ 5277 5 - 149 A 4 S B 2 0 e ek P R R £
SEUTH 5 B ELIPE RLRETR A R R R Y
LB R A 2 7 BRI 247 T ROl P Bk o0 ) LA
W
1.3 MRAE

ASHIFFE B A% O [ R - TEL 0B o0 el BE 75 412 v PR
BEFRME PR AR BRI R R . Dk, f
MUBLIRAE PR AR B R N B AR, AR R 1L

AN X AN UBEIR A ) 2 75 BB 5 Control
FORPER AR e, BN BT . & IR IR A 1
(o FHEL I R BE AL B, (1) o o SR, RIS
FRHE P e 0 e B R AR — A A R Y
A BX — A7 AR REHLAY , ol fE 27 22 A AR
[FD RS, DT S AT 45 R A i o PR ke, AR B9 5 fe i f
0] 45 70 PEIC 32 (PSMD) |, 8 it 0 KRS 37 48 7 A7 0 2
DCTE , Ak 1 FL 35 0 feff FH 0 BB S 4% P 8 B ARk R
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PSM U7 ik ANMEBEZZ A I L 5 B0 A A P TR
i REZE M 22 U ] VA ek RO 5 iR T S A
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Table 3 Sample grouping descriptive statistics

. ¥fE ¢
A i P
. , R R
AR Variable name . . ttest for
Not using ~ Using the
mean
the Internet  Internet .
difference
SR B8 e R
O 0.70 086  —0.16™
Intelligent production technology
BRI
Intelligent management 0.79 0.88 —0.09™"
technology
1 R Intell
FSRI A Intelligent 0.73 088  —0.15
service technology
itél_wﬂﬁl/l\” 073 086  —013"
Safety traceability technology
P53 Gender 0.91 0.90 0.01
AL Age 3.15 3.11 0.04
SZHE AR Year of education 7.95 911  —116™
SV RZY T,
SRR 1.31 120 012"
Pig breeding experience
FBE B Family size 4.76 4.84 —0.09
RRE 7 5y % -
3.06 3.10 —0.05
Number of household labor force
SERENN 25 5 Sy
SR 55 5T 0.95 0.88 0.06
Number of family migrant workers
BHERIE
Sci-tech model agricultural 0.31 0.47 —0.16™"
household
HEREFRT UL Pig breeding scale 5.26 5.47 —0.21"

TE T R MR AR AE 196 5% R 10%0 BYGE K LB .
N, Note: ™ **,** and * denote significance at 1% ,5% and

10% level , respectively. The same as below.
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Table 4 Regression results of pig farmers using

internet decision model

" 2R (5P ,
. . ES Z8 3
AR 4k A4 FR Variable name . # ﬁ Standard ﬁﬁ';g
Coefficient Z statistics
error
P50 Gender —0.247 0.332 —0.74
A% Age 0.167 0.118 1.42
ZHE MR Year of education  0.122™ 0.031 3.89
H Zg
}Tﬁf%&ﬁ/ e . —0.553™" 0.183 —3.02
Pig breeding experience
FEERL Family size 0.023 0.078 0.29
FREST B T1EL
Number of household labor —0.017 0.102 —0.16
force
FIHEAI 55 3 ) B
Number of family migrant 0.010 0.107 0.10
workers
BHORE
Sci-tech model agricultural 0.635™ 0.204 3.11
household
-
%%ﬁ%ﬁ,ﬂ& 0.172 0.109 1.57
Pig breeding scale
BRI
—0.333 0.232 —1.44
Whether Eastern Hubei
P il
—0.099 0.243 —0.41
Whether Central Hubei
#05 Constant —0.570 0.779 —0.73
Pseudo R* 0.054

x5 MLAECHTSHER

— ¥4l Control  —---4b P4 Treated
4r N 4r
£ B
o Sy
‘5 3r 'z 3r
= =
K o
a a
B 2T B2
% L %l
= =
\.
=== 1 1 1 O‘ 1 T 1
0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0
05 1] 45 501 A 1) 4553 1EL

Propensity score Propensity score

A:VCECHT Unmatched ; B: VL5 Matched.
Bl EEAEERERNSRERTRNE
MEFE P E SRR EE
Fig.1 Probability density diagram of propensity scores
of large-scale pig farmers using Internet and not using
Internet before and after matching

VEHC (ERIARZ B9 R 570 58 ) HEATIL I (R 5) . R 545
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XTHRAH , 23 2K A AL BRZL) A, HAD VT L O 75 AR AR
PR BN 134 (¥ { FAREEAD) , nl IO AR
93 T AR ICEL . £ 5, Pseudo R f VT FC i A4
0.054 T RE 5] 0.003~0.004, LR 45 i h 42.29 F [%
] 5.38~6.66, HI{H W 22 A1 12.70 F F&F 3.00~3.70,
W B 0w 2% B 5.80 T R 2.40~4.40. DL 25 R
B, DCHC 5 AR A SR 1R 3 T — o A R ALK 3l o
T AR R

TENTEHEREER

Table 5 Balance test results of explanatory variables before and after matching

VE R J7 ¥ Matching method Pseudo R* LRflii; R P{i P>>chi’ ﬁe{ivii I\Lljlljfi(lﬂfif
VEELHT Unmatched 0.054 42.29 0.000 12.70 5.80
AT ARVC AL (1% 1 PEEL) Nearest neighbor matching(n=1) 0.004 6.47 0.840 3.40 4.40
F A AR VEHC (1% 3PERL) Nearest neighbor matching(n=3) 0.004 6.66 0.826 3.70 4.20
Fe A 2RV L (1% 5PEL ) Nearest neighbor matching(n=>5) 0.004 5.38 0.911 3.70 3.60
A2 PERE Radius matching 0.003 4.39 0.957 3.00 2.40
KL Kernel matching 0.004 5.38 0.912 3.30 3.10

23 EBEMEAXREFEPEERIKEARRLN

BRI B 53
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K, ELIK O A G RS IR A P B PR R
BRI R A A W R R B
Al F A R =R ATT 43 512 0.190,0.177

O A5 M IR T e PO MU TR 4 1 8 Tk
b AR 2 B WA S ST AS ISR B A2 V5
ARG R ECE A IR S IR AR AR AT 4
FEAE M B BT A R Ak T 38 ) SEHE S RE A S, s AR
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Table 6 Estimation results of the overall effect of using the Internet on the willingness of large-scale pig farmers to

adopt intelligent agricultural technology

DB ‘S%f*kf"&/lil E%%Eﬂﬁﬁ %”%ﬁﬁ&%?ﬁi/ﬁ iz’%iﬂ@"ﬂ&ﬁj\‘
Matching method Intelligent production  Intelligent management Intelligent service —Safety traceability
technology technology technology technology

T AT 4BICAL (1 %F 1T ) Nearest neighbor matching(n=1) 0.2347(0.052) 0.194"7(0.054) 0.081°(0.047) 0.1037(0.052)
AT ABPE R (1%} 3PLHL ) Nearest neighbor matching(n=3) 0.198(0.045) 0.19077(0.047) 0.074°(0.042) 0.096"(0.046)
T UT4BICAL (1 %% 5VEFL) Nearest neighbor matching(n=5) 0.16877(0.044) 0.15777(0.046) 0.0737(0.041) 0.10777(0.045)
*PARPERE Radius matching 0.19377(0.043) 0.18377(0.045) 0.0787(0.040) 0.1007(0.044)
HZILHE Kernel matching 0.15777(0.041) 0.1627(0.043) 0.065°(0.038) 0.0977(0.042)
T4 Average 0.190 0.177 0.074 0.101

EHE S W OAPRMER . Note: The parentheses are standard error.
FET(DFATEIE, 5 R 5L 7 .

37 TR, AR A B [l A 25 5 R I R il
FHXT 4 S8 S A H AR BB A A 25 578 1%
MIGETT K b8 2, HARBON IE, BRI W H] A
P AR P RO BOR B SR B B e
THISCES S AR o FRAR IR R A N TS5 R B
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F7 EERMERAMAEEAMNNETEPSERLFERRABEZIHETER
Table 7 Regression results of the impact of using the Internet on the willingness of large-scale pig farmers in different

groups to adopt intelligent agricultural technology

BEEAETEOR B BEOR B SSBoR ZABWHA .
2151 Group Intelligent production  Intelligent management  Intelligent service Safety traceability Sample si
Sample siz
technology technology technology technology P ¢

EFEA Full sample 0.560""(0.135) 0.55477(0.130) 0.34777(0.138) 0.47777(0.132) 709
B —1L4 New generation group 0.666"7(0.235) 0.249(0.242) 0.048(0.279) 0.178(0.234) 270
#%— {41 Older generation group 0.557"7(0.163) 0.76377(0.164) 0.496™(0.168) 0.627"°(0.167) 439
1R27 i 41 Higher education group 0.511"°(0.191) 0.4257(0.183) 0.245(0.208) 0.3587(0.192) 434
%2% 120 Low education group 0.591"7(0.206) 0.72477(0.200) 0.4257(0.198) 0.580"(0.194) 275
KIEF R Large scale group 0.602"7(0.175) 0.604"7(0.167) 0.3457(0.172) 0.46477(0.169) 425
/NFEBEFRAR A Small scale group 0.4737(0.219) 0.377°(0.210) 0.371(0.237) 0.5017(0.218) 284

TE - FrA R T 4 ] A8 4

(5 VEECAZ AR ), 4 B4 2R R0 b T Pl P AN [e) 286 A A ol F AR R A0 B S A IR R 8, 4% 5

JifafdtrifEiR . TR, Note: All regressions are put into the control variable (the same as the matching variable ). The reported coefficient
value is the regression coefficient of whether to use the Internet to adopt different types of intelligent agricultural technologies. The parentheses

are robust standard error. The same as below.
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Table 8 Regression results of the impact mechanism of using the Internet on large-scale pig farmers’

willingness to adopt smart agricultural technology

AR BEAEAR AT BENSER EABPER  BEAEOR BEEEEAR FEMSEOR el
BEAF Technical Smart Smart Smart Safety Smart Smart Smart Safety
Variable cognition production management service traceability production management service tech- traceability
name (1) technology technology technology technology technology technology nology technology
(2) (3) (4) (5) (6) (7) (8) 9)
% ]
E[Hf[_]ﬂﬁm 0.423™ 0.402™ 0.416™" 0.247" 0.329"
se the
(0.104) (0.143) (0.134) (0.142) (0.145)
Internet
jij;:ﬁil 0.573 0.485 0.329 0.621 0.546 0.457 0.312 0.602
Al. (0.075) (0.069) (0.068) (0.075) (0.076) (0.068) (0.068) (0.076)
cognition
MERGN  BEAHEAR FEAERER BENGSHA  weBPEAR  BEATHER BRSO BERS A sl
AR R Value Smart Smart man- Smart ser-  Safety trace- Smart Smart Smart service Safety
Variable perception production agement tech-  vice technol-  ability tech- production management technology traceability
name (10) technology nology ogy nology technology technology (17) technology
(11) (12) (13) (14) (15) (16) (18)
5 A
El_ff[—lgﬁﬁﬁ 0.6427" 0.361° 0.334"™ 0.110 0.312"™
se th
CC (0.100) (0.145) (0.140) (0.149) (0.144)
Internet
-
fﬂ'l\éﬁl_%ﬂ 0.442™ 0.497™ 0.465™ 0.387" 0.398™ 0.458™" 0.451" 0.353"
e (0.069) (0.067)  (0.070)  (0.066) (0.070) (0.069) (0.073) (0.069)
perception
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Determinants of the willingness of large-scale pig farmers to adopt
intelligent agricultural technology : based on the perspective of
Internet popularization
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Abstract This article analyzed the effects of Internet usage on the willingness to adopt intelligent ag-
ricultural technology among large-scale pig farmers by using the survey data of large-scale pig farmers in
Hubei Province and the propensity score matching method in order to promote the popularization of intelli-
gent agricultural technology. On this basis, the Probit model was used to analyze the heterogeneity and in-
fluence paths. The results showed that the use of the Internet significantly increased the willingness to adopt
intelligent production technologies including intelligent management, intelligent service and safety traceabili-
ty among large-scale pig farmers. The effect was in the decreasing order of intelligent production technolo-
gy, intelligent management technology, safety traceability technology and intelligent service technology.
The impact of Internet usage on the willingness to adopt intelligent agricultural technology among large-
scale pig farmers was heterogeneous. In terms of age, the new generation of large-scale pig farmers tended
to use intelligent production technologies, and the older generation of large-scale pig farmers tended to use
the other three technologies. In terms of educational background, Internet use had a greater impact on the
willingness of low-educated pig farmers to adopt the four technologies compared with high-educated pig
farmers. In terms of business scale, small-scale pig farmers tended to use safety traceability technologies,
while large-scale pig farmers tended to use the remaining three technologies. The use of the Internet can in-
directly and positively affect the adoption willingness of large-scale pig farmers by improving their technical
cognition and value perception of intelligent agricultural technology.

Keywords intelligent agriculture ; pig farmers; Internet; propensity score matching; intelligent farm-
ing technology
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